e NPower

Lombard Water Project

Engineering Submittal

Submitted By:
Cummins NPower, LL.C
Attn: Paul Hoogervorst, Sales Engineer
7145 Santa Fe Drive
Hodgkins, IL 60525
Phone: (708) 482-2884

Project Coordinator: Pamela Fenili
Phone: (920) 338-5904
Technical Support-Product and Installation- Jim Nilles
Phone: (708) 482-2881
For Start Up and Testing Service
Phone: (708) 579-9222



Specification sheet

Diesel
generator set

QSX15 series
engine

350 kW - 500 kW standby

Description

Cummins Power Generation commercial
generator sets are fully integrated power
generation systems providing optimum
performance, reliability and versatility for
stationary standby and prime power
applications.

Features

Cummins® heavy-duty engine - Rugged 4-
cycle, industrial diesel delivers reliable pawer,
low emissions and fast response to load

changes.

Alternator - Several alternator sizes offer
selectable motor starting capability with low
reactance 2/3 pitch windings, low waveform
distortion with non-linear loads and fault
clearing short-circuit capability.

Power
Generation

Permanent magnet generator (PMG) - Ofiers
enhanced motor starting and fault clearing short-
circuit capability.

Control system - The PowserCommand®
electronic control is standard equipment and
provides total genset system integration including
automatic remote starting/stopping, precise
frequency and voltage regulation, alarm and status
message display, AmpSentry” protection, output
metering, auto-shutdown at fault detection and
NFPA 110 Level 1 compliance.

Cooling system - Standard integral set-mounted
radiator system, designed and tested for rated
ambient temperatures, simplifies facility design
requirements for rejected heat.

Enclosures - Optional weather protective and
sound attenuated enclosures are available.

Fuel tanks - Dual wall sub-base fuel tanks are
also available.

NFPA - The genset accepts full rated load in a
single step in accordance with NFPA 110 for Lavel
1 systems.

Warranty and service - Backed by a
comprehensive warranty and worldwide distributor
network.

Standby rating Prime rating Continuous rating Data sheets

60 Hz 50 Hz €0 Hz 50 Hz 60 Hz 50 Hz
Madel KW [KVA) | kW (KVA) | kW [kVA} | kW kvA) | kW (kvA} | kw 60 Hz 50 Hx
DFEG 350 (438) 320 (400) ¥ D-3398
DFEH 400 (500) 352 (440) | 365({456) | 320 (400) e it f || p-3399 D-3402
DFEJ 450(563) | 400(500) | 410¢513) {3485 [ |0 | b-3a00 0-3403
DFEK 500(625) | 440(550) | 455(569) | 400 (500) [ D-3401 D-3404
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Generator set specifications
{Governor regulation class

ISO 8528 Part 1 Class G3

Voitage regulation, no load to full load + 0.5%
Random voltage variation +0.5%
Frequency regulation Isochronous
Random frequency variation +0.25%

Radlo frequency emissions compliance

IEC 801.2, Level 4 electrostatic discharge
|EC 801.3: Level 3 radiated susceptibility

Engine specifications

Design Turbacharged with alr-to-gir charge air cooling

Bore 1369 mm (539in) B o
Stroke 168.9 mm (6.65 in)

Displacement 14.9L (312.0in"

Configuration Cast iron with replaceable wet liners, in-line & cylinder

Battery capacity 900 amps minimum at ambient temperature of 0 *C {32 °F)

Battery charging altemator 35 amps

Starting vollage 24 volt, negative ground

Fuel system Full authority electronic (FAE} Cummins HPI-TP

Fuel filter H = e ko a . ]
Alr cleaner type e = =

Lube ail filter type(s)

L
Single spin-on combination full flow and bypass filters

Standard coolm systam

40 °C (104 °F) amblent radiator

Alternator specifications

Design Brushless, 4 pole, drip proof revolving field

Stator 2/3 pitch

Rotor Single bearing, flexible discs

Insulation system Class H L
Standard temperature rise 125 °C standby at 40 °C ambient

Exciter type PMG [Permanent magnet generator)

Phase rotation AL, B V), C (W)

Alternator cocling

Direct drive centrifugal blower

AC waveform total harmonic distorlion

< 5% no load to full linear load, < 3% for any single harmonic

Telephone influence factor (TIF)

< 50 per NEMA MG1-22.43

Telephone harmonic factor (THF)

<3

Available voltages
80 Hz [line-neutral/line-line

50 Hz line-neutral/Hne-line

* 110/190 * 110/220 * 115/200 * 115/230 = 110/190 = 110/220 = 1157200 = 1157230
« 120/208 e 127/220 * 139/240 « 220/380 « 120/208 = 127/220 = 139/240 = 220/380
= 230/400 « 240/416 « 255/440 * 277/4B0 « 230/400 = 240/415 = 255/440
» 347/600
Mate: Consult factory for other voltages.
Generator set options and accessories
Englne 0105 “Crrise Fuel system - 50 Hz Generator set
0O 208/240/480 V 0 150 “C rizse 0O 155 L (41 gal) in-skid day 0O AC entrance box
thermostatically D 120/240 V300 W tank {dual wall) O Battery
controlled coolant anti-condensation heater O 208 L (55 ga!) in-skid day O Battery charger
heater for ambient Exhaust System tank (sing'e wall) 0O Export box packaging
above 4.5 “C (40 “F) O Critical grade exhaust silencer 0 1595 L {425 gal) sub-base 0O UL 2200 Listed
DO 208/240/480 V O Exhaust packages tank O Maln line circuit breaker
thermostatically O Industrial grade exhaust silencer 0O 3191 L (850 gal) sub-base 0 Paralleling accesscries
controlled coolant O Residential grade exhaust silencer tank O Remote annunciator pansl

heater for amblent Fuel system - 60 Hz
below 4.5 “C (40 °F) O 1136 L {300 gal} sub-base tank
o r1120;\/ 300 W lube ol O 1514 L {400 gal) sub-base tank
aeaier

0 1893 L {500 gal) sub-base tank
0 2271 L {600 gal) sub-base tank
0 2498 L (660 gal) sub-base tank
0 3218 L (850 gal) sub-base tank
0 6435 L (1700 ga!) sub-base tank

0O Heavy duty air cleaner
with safsty element

Alternator

0 80 "Crise

0 Spring Isolators

O Enclosura: aluminum, steel,
weather protective or sound
attenuated

0O 2 year standby power warmanty

O 2 year prime power warranty

O 5 year basic power warranty

O 10 year major components
warranty

Cooling system

B High ambient 50 °C radiator

Caontrol panel

0O 120/240 V 100 W control
anti-condensation heater

O Ground fault indication

O Power transfer control

0O Remote fault signal package

O RAun relay package

Note: Soma options may not be avallable on all models - consult factory for avallability.
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Control system PCC2100 or PCC3201

PowerCommand control is an integrated generator
set control system providing governing, voltage
regulation, engine protection and operator interface
functions. Major features include:

e Integral AmpSentry™ Protective Relay providing a
full range of alternator protection functions that are
matched to the alterator provided.

+ Battery monitoring and testing features and smart
starting control system.

e Three phase sensing, full wave rectified voltage
regulation system, with a PWM output for stable
operation with all load types.

« Standard FCCNet™ and optional Echelon®
LonWorks® network interface.

» Controt suitable for operation in ambient
temperatures from -40 °C to +70 “C (-40 °F to
+158 °F) and altitudes to 5000 meters (13,000 fest).

« Prototype tested; UL, CSA, and CE compliant,

s InPower™ PC-based service tool available for
detailed diagnostics.

Operator/display panel

s Offfmanual/auto mode switch

s Manual run/stop switch

* Panel lamp test switch

* Emergency stop switch

e Alpha-numeric display with pushbutton access for
viewing engine and altemator data and providing
setup, controls and adjustrments

e LED lamps indicating genset running, not in auto,
common wamning, common shutdown

» Configurable for local language

Engine protection

¢ Overspeed shut down

» Low oil pressure warning and shut down

¢ High coolant temperature warning and shut down
¢ High oil temperature warning {(some models)
¢ | ow coolant level waming or shut down

» |.ow coolant temperature warning

» High and low battery voltage warning

» Weak battery warning

= Dead battery shut down

= Fail to start {overcrank) shut down

= Fail to crank shut down

« Redundant start disconnect

» Cranking lockout

= Sensor failure indication

Engine data

» DC voltage

= Lube oil pressure

+ Coolant temperature

e Lube oil temperature {some models)

¢ Engine speed

CQur enargy working for you.™
©2013 Cummins Power Generation Inc. | S-15821 (3/13)

AmpSentry AC protection

¢ Over current and short-circuit shut down
» Qver current waming

» Single and three phase fault regulation

¢ Over and under voltage shut down

e Over and under frequency shut down

» Qverload warning with alarm contact

» Reverse power and reverse Var shut down
» Excitation fault

Alternator data

s Line-to-line and line-to-neutral AC volts

« Three phase AC cumrent

» Frequency

» Total and individual phase power factor, kW and kVA

Other data

» Genset model data

» Start attempts, starts, running hours
» kW hours (total and since reset)

= Fault history

Governing

» Digital electronic isochronous governor
* Temperature dynamic governing

+ Smart idle spead mode

s Glow plug control {some models)

Voltage regulation

s Digital PWM electronic voltage regulation
= Three phase line-to-neutral sensing

» Suitable for PMG or shunt excitation

= Single and three phase fault regulation

» Configurable torque matching

Control functions

* Data logging on faults

e Fault simulation (requires InPower)

¢ Time delay start and cooldown

¢ Cycle cranking

¢ Configurable customer inputs (4)

» Configurable customer outputs (4)

» Configurable network inputs (8) and outputs (16) {with
optional network)

* Remote emergency stop

Paralleling {Option)

= Active digital phase lock loop synchronizer

e Isochronous kW and kVar load sharing controls

» kW impori/export and kVar/PF control for utility
{mains) paralleling

Options

O PCC 3201 paralleling control

0O LED bargraph AC data display

0 Thermostatically controlled space heater

O Key-type mode switch

O Ground fault module

O Auxiliary relays (3)

O Echelon LONWORKS interface

O Modion Gateway to convert to Modbus (loose)

0O PowerCommand iWatch web server for remote
monitoring and alarm notification (loose)

O Digital input and output module(s) (loose)

0O Remote annunciator (loose)

For further detail on PCC 2100 see document S-1409,
For further detail on PCC 3201 see document S-1444.

cumminspower.com



Emergency standby power (ESP):

Applicable for supplying power to varying electrical
load for the duration of power interruption of a reliable
utility source. Emeargency Standby Power (ESP) is in
accordance with ISO 8528. Fuel Stop power in
accordance with ISO 3046, AS 2789, DIN 6271 and BS
5514.

Limited-time running power (LTP):

Applicable for supplying power to a constant electrical
load for limited hours. Limited Time Running Power
(LTP) is in accordance with IS0 B528

Prime power {PRP):

Applicable for supplying power to varying electrical
load for unlimited hours. Prime Power (PRP) is in
accordance with 1SO 8528. Ten percent overload
capability is available in accordance with 1SO 3046, AS
2789, DIN 6271 and BS 5514.

Base load {continuous)} power (COP):

Applicable for supplying power continuously to a
constant electrical load for unlimited hours. Continuous
Power (COP) in accordance with ISO 8528, 1SO 3046,
AS 2789, DIN 6271 and BS 5514.

' Dim "8~

Dim=C”

! Dim “A"

This outline drawing is for reference only. See respective model
data sheet for specific mode! outline drawing number.

Do not use for installation design

Dim “A" Dim “B" DIm =C" Set Weight* Set Welght*
Model mm ({in.} mm (in.} mm [in.} dry kg [ibs) wet kg (lbs}
DFEG 3864 (152.1) 1524 {60.0) 1812 (71.3) 3856 (B500) 3992 (8800)
DFEH 3864 (152.1) 1524 {60.0) 1812 (71.3) 3856 (8500) 3992 (8800)
DFEJ 3864 (152.1) 1524 (60.0) 1812 (71.3) 4082 (9000) 4218 (9300)
DFEK 3864 (152.1) 1524 {60.0) 1812 (71.3) 43009 (9500) 4445 (9800)

* Weights represent a set with standard features. See outline drawings for weights of other configurations.

Codes and standards

Codes or standards compliance may not be available with all model configurations - consult factory for availability.

This generator set is designed in facilities
certified to 1SO 9001 and manufacturad in
facilities certified to (SO 8001 or ISO 9002.

W

The generator set ks available listed to UL
2200, Stationary Engine Generator Assambiles
for all 60 Hz low voltage models. The
PowerCommand control is Listed to UL 508 -
Category NITW7 for U.S. and Canadian usage.
Circult breaker assemblies are UL 489 Listed
for 100% continuous operation and also UL
869A Listed Service Equipment.

Tha Prototype Test Support (PTS) program
verifies the performance integrity of the

Engine certified to Stationary Emergency U.S.
EPA New Source Performance Standards, 40

| Code

generator set design. Cummins Powar U.S. EPA CFR60sub :
: . part lill Tier 2 exhaust emission
Generation products bearlng.the PTS symbol levels. U.S. applications must be appiied per
meet the prototype test requirements of NFPA this EPA requlation
110 for Level 1 systems. red i
SR : The generator set package is available certified

. niermavonal for selsmic application in accordance with the

i
N;'glrg:i%e;;?g_%f e G R Bullding following Intemational Building Code:
P . 1BG2000, 1BC2003, 1BC2006, 1BC2009 and

IBC2012.

Warning: Back feed to a utility system can cause electrocution and/or property damage. Do not connect to any building’s electrical system
except through an approved davice or after building main switch is open.

North America

1400 73rd Avenue N.E.
Minneapolis, MN 55432
USA

Phone 763 574 5000
Fax 763 574 5298

Our energy working for you.™
€201 Cummins Power Ganeration Inc. AN rights reserved,

Power
Generation

&

Cummina Power Gansration and Cumrning am registarad trademarks of Curmmins Inc. PowsrCommand, AmpSentry, inPower
and “Our enargy working for you.” are tradernarks of Cummins Power Generation. Other company, product, of sefvics names
may be trademarks or service marks of others. Specifications are subject to change without notice.

S-15621 (313}
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Power

Generation
Generator set data sheet
Model: DFEJ
Frequency: 60
Fuel type: Diesel
KW rating: 450 standby
410 prime
Emissions level: EPA NSPS Stationary Emergency Tier 2
Exhaust emission data sheet: _EDS- 184
Exhaust emission compliance sheet: EPA-1025
Sound performance data sheet: MSP-183
Cooling performance data sheet: MCP-106
Prototype test summary data sheet: PTS-145
Standard set-mounted radiator cooling outline: 0500-3326
Optional set-mounted radiator cooling outline: e R i
Optional heat exchanger cooling outline: m— det |
Optional remote radlator cooling outline: |
Standby Prime Continuous
Fue! consumption KW (KVA) kW [KVA) KW (KVA)
Raﬂﬂs 450 (563) 410 {513} T 1
Load 1/4 1/2 3/4 Full 1/4 1/2 3/4 Full Full
US gph 10.8 17.4 23.4 30.1 10.2 16.2 21.9 27.7 i)
L/hr 41 66 a9 114 39 61 83 105 ]
N Standby Prime Continuous
Engine rating rating rating
Engine manufacturer Cummins Inc. L |
Engine model QSX15-G9 === %
. Cast iron with replaceable wat cylinder liners,

Configuration in-line 6 cylinder |

Turbocharged with alr-to-air charge air |
Aspiration cooling 3
Gross engine power output, kWm (bhp) 563.0 (755.0) 507.3 (680.0) = ]
BMEP at set rated load, kPa {psi} 2192.5 (318.0) 2006.4 (291.0) - |
Bore, mm (in} 136.9 (5.39) B
Stroke, mm {in) 168.9 (6.65)
Rated speed, rpm 1800
Piston speed, m/s {ft/min) 10.1 {1995.0)
Comprassion ratlo 17.0:1 5
Lube oil capacity, L {gt) 83.3 (88.0) =
Overspeed limit, rpm 2150 + 50 3
ﬂe_ganemtiva power, KW 52.00 1
Fuel flow
Fuel flow at rated foad, L/hr (US gph) 423.9 (112.0) il |
Maximum inlet restriction, mm Hag (in Hg_) 127.0 (5.0)
Maximum return restriction, mm Hg {in Hg) 165.1 (6.5)

Our anergy warking for you.”
2012 Cunmins Power Generation Inc. | D-3400¢ (11/12)
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N Standby Prime Continuous

Air rating rating rating

Combustion air, m3/min {scfm) 38.3 (1355.0) 36.8 (1300.0)

Maximum air cleanar restriction, kPa {in H20) 6.2 (25.0)

Alternator cooling air, m3/min (scfm) 62.0 (2190.0)

Exhaust
Exhaust flow at set rated load, m*min {cfm) 87.9 (3105.0) 82.4 (2910.0) B |
Exhaust temperature, * C {° F} 462.8 (865.0) 440.6 (825.0) =_: ¥ =]
Maximum back pressure, kPa {in H.O} 10.2 (41.0} _
Standard set-mounted radiator cooling
Amblent design, * C {* F) 40 {104) |=
Fan load, kW= (HP} 19 (25.5) [BE== = &
Coolant capacity (with radiator}, L (US Gal} 57.9 (15.3)
Cooling system air flow, m*/min (scfm) 707.5 {25000.0)
Total heat rejection, MJ/min (Btu/min) 19.6 (18485.0) [ 17.7 (16680.0)
Maximum cooling air flow static restriction, kPa {in H.O} 0.12 {0.5}

Optional set-mounted radiator cooling
Ambient design, *C {*F} 50 (122) st

Fan load, kW. (HP} 19 (25.5) = o
Coolant capacity {with radiator}, L {US gal) 57.9{15.3)
CooHng system air flow, m¥min {scfm) 707.5 (25000.0)
Total heat rejection, MJ/min {Btu/min) 19.6 (18485.0) | 17.7 (16680.0)

Maximum cooling air flow static restriction, kPa {in HO) 0.12 (0.5)

Optional heat exchanger cooling
Set coolant capacity, L {US Gal.)

Heat rejected, jacket water clrcuit, MJ/min (Btu/min}

Heat rejected, aftercooler circuit, Md/min (Btu/min)

Heat rejected, fuel circuit, MJ/min (Btw/min)

Total heat radiated to room, MJ/min (Btw/min)

Maximum raw water pressure, jacket water circuit, kPa {psi}

Maximum raw water pressure, aftercooler circuit, kPa (psi)

Maximum raw water pressure, fuel circuit, kPa (psi)

Maximum raw water flow, jacket water circuit, L/min (US Gal/min)

Maximum raw water flow, aftercocler circuit, L/min (US Gal/min)

Maximum raw water flow, fuel circuit, L/min (US Gal/min)

Minimum raw water flow at 27 °C (80 °F) inlet temp, jacket water circuit, |

Lfmin (US Gal/min}

Minimum raw water flow at 27 *C (80 “l?) intet temp, aftercooler circuit,
L/min {US GalVmin}

Minimum raw water flow at 27 °C (80 °F) inlet temp, fuel circuit, L/min
S Gal/min

Raw water delta P at min flow, Jacket water circuit, kPa {psi}

Raw water delta P at min flow, aftercooler circuit, kPa {psi)

Raw water delta P at min flow, fuel circuit, kPa {psi)

Maximum jacket water outlet temp, *C (*F)

Maximum aftercooler inlet temp, G {°F)

Maximum aftercooler inlet temp at 25 °C (77 °F) ambient, *C { R

Our energy working for you.™
€2012C Power G Ine. | D-3400c {1112)
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Optional remote radiator cooling’

Standby
rating

Continuous
rating

Set coolant capacity, L (US gal)

Max flow rate at max friction head, jacket water circuit, L/min (US

gal/min}

Max flow rate at max friction head, aftercooler circuit, L/min (US gal/min)

Haat rejected, jacket water circuit, MJ/min (Btu/min)

Heal rejected, aftercooler circuit, MJ/min {(Btwmin)

Heat rejected, fuel circuit, MJ/min (Btu/min)

Total heat radiated 1o room, MJ/min (Btw/min)

Maximurm friction head, jacket water circuit, kPa (psi)

Maximurn friction head, aftercooler circuit, kPa (psi)

Maximum static head, jacket water circuit, m {ft)

Maximum static head, aftercooler circuit, m (ft)

Maximum jacket water out'st temp, °C {°F}

Maximum aftercocler inlet temp at 25 °C (77 °F) ambient, “C (“F)

Maximum aftercooler inlet temp, °C (°F)

Maximum fuel flow, L/hr (US gph)

Maximum fuel retum line restriction, kPa {in Hg)

Weights®

Unit d!x weight kgs (lbs} 4082 {9000)
Unit wet weight kgs (Ibs) 4218 {3300}
Notes:

' For non-standard remote installations contact your local Cummins Power Generation representative.
"Welghts represent a set with standard features. See outiine drawing for weights of other configurations,

Derating factors

Standby

Gensat may be operated up to 1740 m (5700 tt} and 40 "C (104 *F) withaul power deration. For
sustalned operation abova these conditions up to 2220 m (7280 i), derate by 2.8% per 305 m (1000 ft),
and 5.7% per 10 °C (3.2% per 10 *F). Above 2220 m (7280 f) up to 3000 m (9840 fi), derate 3.9% total
for 2200 m (7280 f1) plus 4.3% per 305 m (1000 ), and 5.7% per 10 °C (3.2% per 10 °F). Above 3000
m {3840 fi), derate 14.9% total for 3000 m (9840 it) plus 1.8% per 305 m (1000 ft) and 10% per 10 °C

(5.6% per 10 °F),

Prime

Geanset may be operated up to 1740 m (5700 ft} and 40 *C (104 °F) without power deration. For
sustained operation above these conditions up to 2220 m (7280 f), derate by 2.8% per 305 m {1000 ft),
and 5.7% per 10 °C (3.2% per 10 *F). Above 2220 m (7280 ft) up to 3000 i (9840 ft), derate 3.9% lotal
for 2200 m (7280 f1) plus 4.3% per 305 m (1000 ft}, and 5.7% per 10 *C (3.2% per 10 *F). Above 3000
m (3840 ft), derate 14.9% total for 3000 m (9840 ft) plus 1.8% per 305 m (1000 i) and 10% per10°C

Continuous

{5.6% per 10 °F).

Ratings definitions

Ememency shnd-by power
{ESP):

Limited-time running power

{LTP):

Prime power (PRP):

Base load {continuous)
power {COP):

Applicable for supplying power to
varying electrical load for the
duration of power interruption of a
reliable utllity source. Emergency
Standby Power (ESF) is in
accordance with ISO B528. Fusl
Stop power in accordance with
IS0 3046, AS 2789, DIN 6271 and
BS 5514.

Applicable for supplying power
1o a constant electrical load for
limited hours. Limited Time
Running Power (LTP)is in
accordance with 1ISO 8528.

Applicable for supplying power
to varying electrical load for
unlimited hours. Prima Power
(PRP) is in accordance with IS0
8528. Ten percent overload
capability is available in
accordance with ISO 3046,

AS 2789, DIN 6271 and BS
5514,

Applicable for supplying
power continuously to a
constant electrical load for
unlimited hours. Continuous
Power {COP) is in accordance
with 1SO 8528, 1SO 3046, AS
2789, DIN 6271 and BS 5514.

Our energy working for you.™
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Alternator data

Three Phase Table' t05°c | 108°c | 128°c | 128°c | 128°c | 125°c | 125°c | 150°c | 150°c | 150°Cc | 150 °C
Feature Code B25%9 B301 B258 B252 B414 B246 B300 B426 8413 B424 B419
Atemator Data Sheet 308 308 307 306 207 305 305 307 306 205 aos
Number
Voltage Ranges
110/190 110/190 | 120208 | 120/208 110/190 | 120/208
thru thru thru thru thru thru
139/240 138/240 | 139/240 | 139/240 139/240 | 139/240
2207380 { 3471600 | 25080 | 24/a16 | 240ra18 | 2777480 | 3477600 | 5o0mpa | 2407416 | 277480 | 347/600
thru thru thru thru thru thmu
277/480 277/480 | 277/480 | 277/480 277/480 | 277/480
Surge kW 515 516 513 512 515 513 511 513 512 513 511
Motor Starting kVA {at | Shunt w. ) 1 i j ] 1
90% sustalned voltage} | — LR —— - J | L
PMG | 2429 1896 2208 1896 2208 1749 1749 2208 1896 1740 1749 =%
Full Load Gurrent Amps at 180 12072 220/380 240/418 2I7/480 BA7/B00 |
Standby Ratlng 1711 1563 1478 1414 1355 856 813 782 739 677 542 |
Mote:

! Single phase power can be taken from a three phase generator set at up {o 40% of the generator set nameplate kW rating at unity power

factor.

Formulas for calculating full load currents:

Three phase output

kW x 1000
Voltage x1.73x0.8

Single phase output

kW x SinglePhaseFactor x 1000
Voltage

Warning: Back feed to a utility system can cause efectrocution and/or property damage. Do not connect to any building's electrical system

except through an approved device or after bullding maln switch s open.

North America

1400 73rd Avenue N.E.
Minneapolis, MN 55432
USA

Phone 763 574 5000
Fax 763 574 5298

Our ensrgy working for you.™

2012 C Power G ion tnc, All rights reserved.
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PROTOTYPE TEST SUPPORT (PTS)
60 HZ TEST SUMMARY
Power GENERATOR SET MODELS T
Generation |3s5poreG Model: 500DFEK
' zggg:zg:' Engine: QSX15-G9
S500DFEK Alternator; HCSF

The following summarizes prototype testing conducted on the designated representative prototype of the specified
models. This testing is conducted to verify the complete generator set electrical and mechanical design integrity.
Prolotype testing is conducted only on generator sets not sold as new equipment.

Maximum Surge Power: 516 KW
The generator set was evaluated to determine the stated
maximum surge power.

Maximum Motor Starting: 2429 KVA

The generator set was tested to simulate motor starting
by applying the specified kVA load at low lagging power
factor (0.4 or lower). With this load applied, the generator
set recovered to a minimum of 90% rated voltage

Torslonal Analysis and Testing:

The generator set was tested to verify that the design is
not subjecled to hamnful torsional stresses in excess of
5000psi. A spectrum analysis of the transducer output

was conducted over the

speed range of 1200 to 2000 RPM.

50 °C Ambient

0.50 in. H20 restriction
The cooling system was tested to determine ambient
temperature and static restriction capabilities. The test
was performed at full rated load in elevated ambient
temperature under stated static restriction conditions.

Cooling System:

Durability:

The generator set was subjected to a minimum 500
hour endurance test operating at variable load up to the
standby rating based upon MIL-STD-705 to verify
structural soundness and durability of the design.

Electrical and Mechanical Strength:

The generator set was tested to several single phase and
three phase faulls lo verify that the generator can safely
withstand the forces associated with short circuit
conditions. The generator set was capable of producing
full rated output at the conclusion of the testing.

Steady State Performance:

The generalor set was tested to verify steady stale
operating performance was within the specified maximum
limits.

Voltage Regulation: 10.5%
Random Voltage Variation: +0.3%
Frequency Regulation: Isochronous
Random Frequency Varation: $0.25%

Transient Performance:

The generator set was tested with the standard alternator
to verify single step loading capability as required by
NFPA 110. Verify acceptable Voltage and frequency
response on load addition or rejection were evaluated.
The following resulls were recorded:

Full Load Acceptance:

Voltage Dip: 321 %
Recovery Time: 34 Second
Frequency Dip: 108 %
Recovery Time: 4 Second
Full Load Rejection:
Voltage Rise: 163 %
Recovery Time: 0.2 Second
Frequency Rise: 4 %
Recovery Time: 0.6 Second

Harmonic Analysis:
(per MIL-STD-705B, Method 601.4)

Line to Line Line to Neutral
Harmonic NolLoad Fullload Noload Full Load
3 0.104 0.026 0.1 0.044
5 0.38 2.1 0.36 25
7 0.42 0.58 042 1.1
9 0.033 0.014 0; 0.066
A 0.74 0.77 0.74 0.72
13 0.25 0.235 0.2 0.3
15 0.02 0.18 0 0.012
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PowerCommand® 2100

digital generator set
control

Specification sheet
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Description

The PowerCommand® 2100 Control is a microprocessor-
based generator set monitoring, metering and control
system. The control provides an operator interface to the
genset, digital voltage regulation, digital governing and
generator set protective functions. The integration of all
the functions into a single control system provides
enhanced reliability and performance compared to
conventional control systems.

The PowerCommand control is designed for mounting on
the generator set and is suitable for use on a wide range of
generator sets in non-paralleling applications. The
PowerCommand Control will directly read AC voltages up
to 600 VAC and can be configured for any frequency,
voltage and power connection configuration from 120 to
600 VAC.

The control offers a wide range of standard control and
digital display features so custom control configurations
are not needed to meet application specifications. System
reliability is not compromised by use of untested special
components.

Power for PowerCommand Control is usually derived from
the generator set starting batteries. It functions without
degradation in performance over a voltage range from 8
VDC to 35 VDC.

Features

Digital engine speed governing contrals - Provide
isochronous frequency regulation (optional on some
genset models).

Digital voltage regulation - 3-phase sensing.

AmpSentry™ protective relay — UL Listed, true
alternator over current protection.

Analog and digital AC output metering.

Battery monitoring system - Senses and warns
against a weak battery condition.

Digital alarm and status message display.

Generator set monitoring - Displays status of all
critical engine and alternator functions.

Smart starting control system - Temperature dynamic
integrated fual ramping to limit black smoke and frequency
overshoot, in addition to optimized cold weather starting.

PCCNet Interface - A proprietary RS485 network
interface to allow easy plug and play interface to remote
annunciators, relay modules for extensible I/0 and other
devices.

Advanced serviceability - Interfaces to InPower™, a
PC-based software service tool. A version of InPower is
available for customer use.

PowerCommand LonWorks® network {optional) -
Provides interfaces to external devices through a twisted
pair wire and other media.

Certifications - Suitable for use on generator sets that
are designed, manufactured, tested, and certified to
relevant UL, NFPA, [SO, IEC, and CSA standards.

Warranty and service - Backed by a comprehensive
warranty and worldwide distributor service network.

£2008 | Cumming Powar Generation Inc. | All rights reserved | Specifications subject to change without notice | Cummins Power Generation
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Operator panel

The operator panel provides the user with a complete
package of easy to view and use information. Connections
to the operator panel are locking plug interfaces for
reliable, vibration-resistant interconnection to the
generator set wiring harness.

Control switches and functions

Off/manual/auto mode control switch - The not in
auto lamp will flash when the control is in the manual or off
mode. In the auto mode, the generator set can be started
with a start signal from a remote device, such as an
automatic transfer switch,

Manual run/stop control switch - When the mode
control switch is in the manual position and the
manualirun/stop switch is pressed, the generator set will
start, bypassing time delay start. The control is
configurable to include an idle period on manual start. If
the generator set is running in the manual mode, pressing
the run/stop switch will cause the generator set to shut
down after a cool down at idle period.

Panel lamp/lamp test control switch - Depressing
the panel lamp switch will cause the panel illumination to
operate for approximately 10 minutes. Pressing and
holding the switch will sequentially illuminate all LED lamps
on the panel to confirm proper operation of these
components.

Fault acknowledge/reset switch - The control
includes a fault acknowledge function to allow the operator
to reset the fault condition. If the fault condition is not
corrected, the fault will reappear, but will not be logged as
a separate event. Multiple faults can be logged and
displayed at one time.

Emergency stop control switch - Pressing the
emergency stop switch will cause the generator set to
immediately shut down. The generator set is prevented
from running or cranking with the switch pressed in.

Operator adjustments - The control includes pravisions
for many set up and adjustment functions via raise/lower
switches on the operator panel. Functions that can be
adjusted by the operator include:

- Time delay start {0-300 seconds)

- Time delay stop (0-600 seconds)

- Alternator voltage (+5%)

- Alternator frequency (+5%)

Indicating lamps

Puwring
Homote Btast
Mot in fuptn

Low OH Pres. Waming

High Engine Terap Warning
Low Cil Pres Bhudow:
Crrat tpde! Shetdawn

Fall To Litary

Our energy working for you.,™
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The operator panel includes a series of LED indicating
lamps to allow the operator to view the general status of
the generator set. Functions displayed include:

Green lamps to indicate generator set running (operating
at rated voltage and frequency); remote start signal
received.

Red (flashing) lamp {0 indicate not-in-auto mode and a
red lamp to indicate common shutdown.

Amber lamp for common warning.

Lamps (5) are configurable for color and function. These
lamps are configured with InPower for any condition
monitored by the control. Default configuration for these
lamps include the following functions:

- Low oil pressure warning

- High engine temperature waming
- Low oil pressure shutdown

- Over speed shutdown

- Fail to start

alog AC metering panel (optional)

analog AC metering ganel that.simultaneously displays 3-
phase line-to-line AC volts and &yrrent, kW, power factor,

esolution is 1% for values close to nominal and inere
at values far from nominal.

Alphanumeric display panel

PowerCommand

The PowerCommand control is provided with an
alphanumeric display capable of displaying 2 lines of data
with approximately 20 characters per line. The display is
accompanied by a set of six tactile-feel membrane
switches that are used by the operator to navigate through
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control menus and to make control adjustments. (There
are no rotary potentiometers in the control. All
adjustments are made via the display panel or InPowaer).
Display is configurable for multiple ianguages. Itis
configurable for units of measurement.

All data on the control can be viewed by scrolling through
screens with the navigation keys.

The control displays all active fault conditions with the
latest displayed first. Active and inactive faults are
displayed.

The display panel includes a screen-saver timer that will
turn off the display after 30 minutes of inactivity. Touching
any key will turn the screen back on.

Generator set hardware data - Generator set rating in
kVA, complete generator set model number and provisions
for generator set serial number, engine model and serial
number, and alternator model and serial number. The
control stores the part number of the control and the
software version present in the control. This information is
read using InPower.

Data logs - Number of start attempts and number of start
attempts since reset. Number of times generator set has
run and duration of generator set running time. Generator
set kWh produced. The control also stores number of start
attempts, operating hours and kW hours since each has
been reset. This data is read with InPower.

Adjustment history - Provides a record of adjustment
and setting changes made on the control and identifies
whether adjustment was made via the operator panel or
with a service tool. If a service tool is used, the control
provides a record of the serial number of the tool used.
This information is read with InPower.

Fault history - Provides a record of the most recent fault
conditions with time stamp, along with the number of
times each fault has occurred. Up to 20 events are stored
in the control non-volatile memaory.

Load profile data - Control logs data indicating the
operating hours at percent of rated kW load in 10%
increments. The data is presented on the operator panel
based on total operating hours on the generator set based
on number of hours under 30% load and number of hours
at more than 90% of rated. InPower can be used to read
data in detall (10% increments).

Generator set output voltage - All phases, line-to-line
and line-to-neutral, accuracy 1%. Data for all phases is
displayed simultaneously to allow viewing of voltage
balance.

Our energy working for you.™
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Generator set output current - All phases, accuracy
1%. Data for all phases is displayed simultaneously to
allow viewing of load balance.

Generator set output frequency.

Generator set power output - PowerCommand
displays generator set kW and kVA output (average and
individual phase and direction of flow), and power factor
with leading/lagging indication. Accuracy 5%.

Generator set kWh power output - Displays total
kilowati-hours produced by the generator set and total
produced since last reset, with time stamp of time of last
reset.

Generator set control temperature.
Engine starting battery voltage.
Engine lube oll pressure.

Engine coolant temperature.

Engine lube oil temperature {option on some
genset models).

System data display - The generator set will exchange
data with Cummins Power Generation transfer switches
utilizing PowerCommand transfer controls and other
generator sets using the PowerCommand 2100 control
that are located on the same site and interconnected using
a PowerCommand network. Information displayed from
each transfer switch in the system includes: transfer switch
name (assigned by customer at site), kW load {(when fitted
with load monitoring equipment), sources available, source
connected and if any alarm conditions are prasent on the
switch. Genset data includes genset name, kW load,
status and name of any alarm conditions that are present.

Service adjustments - The operator panel includes
provisions for adjustment and set up of all control
functions In the generator set. The operator panel includes
an access code that is used to protect the control from
unauthorized service level adjustments.

Internal control functions

Engine control

Remote start mode - PowerCommand accepis a
ground signal from remote devices or a network signal to
automatically start the generator set and immediately
accelerate to rated speed and voltage.

PowerCommand includes a smart starting system that is
designed to quickly start the engine, minimize black
smoke, minimize voltage and frequency overshoot, and
oscillations on starting. The control system does this by
careful control of the engine fuel system and alternator
excitation system.

The contral can incorporate a time delay start and a warm-
up period at idle speed. See Engine gaverning for details.

Sleep mode - PowerCommand can be configured to
include a sleep mode. When enabled, and when the mode
select switch is in the off position, the control will revert to
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a low power consumption mode until a control switch on
the operator panal is aperated (reset, panel lamp, manual
run or emergency stop).

Data logging - The control maintains a record of manual
control operations, warning and shutdown conditions, and
other events. The control also stores critical engine and
alternator data before and after a fault ocecurs, for use by
InPower and the technician in evaluating the root causes
for the fault condition.

Fault simulation mode - PowerCommand, in
conjunction with InPower software, will accept commands
to allow a technician to verify the proper operation of all
protective functions of the control by simulating failure
modes or by forcing the control to operate outside of its
normal operating ranges.

Engine starting - The control system automatically
controls the engine starter and provides proper engine
fueling and alternator control to provide fast and efficient
starting.

Cycle cranking - Configurable for number of starting
cycles (1 to 7) and duration of crank and rest periods.
Control includes starter protection algorithms to prevent
the aperator from specifying a starting sequence that
might be damaging.

Time delay start and stop (cool down) - Configurable
for time delay of 0-300 seconds prior to starting after
receiving a remote start signal; and for time delay of 0-600
seconds prior to ramp-to-ldle or shutdown after signal to
stop in normal cperation modes. Default for both time
delay periods is 0 seconds.

Engine governing

The PowerCommand control includes integrated digital
governing capability to directly drive an engine fuel control
valve. Features of the governing system (when enabled)
include:

Isochronous governing - Controls engine speed within
+0.25% for any steady state load from no load to full load.
Frequency drift will not exceed +0.5% for a 33 °C (60 °F)
change in ambient temperature over an 8 hour period.

Temperature dynamics - Modifies the engine fuel
system {governing) control parameters as a function of
engine temperature. Allows engine to be more responsive
when warm and more stable when operating at lower
temperature levels.

Smart idle mode - Engine govemning can be regulated at
an idle speed for a programmed period on automatic stop
of the engine or in manual mode. In an automatic made,
the control will bypass the idle period if the engine is at a
low load level for sufficient duration for cool down. During
idle mode engine protective functions are adjusted for the
lower engine speed, and altemator function and
protections are disabled.

Idle speed can be initiated by the operator when the
generator set is running in the manual mode.

Our energy working for you.™

WWW.CUmminspowar.com

2008 | Cummins Power Generation Inc. | All rights reserved | Spacificalions subact ta change withoul natics | Curnenins Power Generation
and Cumiming are registered trademarks of Cummins Inc. PowerCommand, InPower, AmpSentry and "Our energy working for you.” are
fraderriaris of Cumnming Power Genaration. Other company, product, of servico names. may ba trademarks o sarvikie marks of othars,

514080 (4/08) Page 4 of 8

Glow plug control {optional) - Modifies the engine start
cycle to include a programmed time period for operation of
glow plugs. This feature is available on generator sets that
require glow plug control only.

Alternator control

PowerCommand includes an integrated 3-phase line-to-
neutral sensing voltage regulation system that is
compatible with either shunt or PMG type excitation
systems {some generator set models are always PMG).
The voltage regulation system is full wave rectified and has
a PWM output for good motor starting capability and
stability when powering non-linear loads. Major system
features include:

Digital output voltage regulation - PowerCornmand
will regulate output voltage to within 0.5% for any loads
between no load and full load. Voltage drift will not exceed
+0.5% for a 33 *C (60 “F} change in temperature in an 8
hour period. On engine starting, or sudden load
acceptance, voltage is controlled to a maximum of 5%
overshoot over nominal level.

Torque-matched V/Hz overload control - The voltage
roli-off set point and rate of decay (i.e., the slope of the
V/Hz curve) is adjustable in the control.

Fault current regulation - PowerCommand will
regulate the output current on any phase to a maximum of
3 times rated current under fault conditions for both single
phase and thrge phase faults. The regulation system will
drive a permanent magnet generator (PMG) to provide 3
times rated current on all phases for motor starting and
short circuit coordination purposes.

Protective functions

On a warning condition the control will indicate a fault by
lighting the waming LED on the control panel and
displaying the fault name and code on the operator display
panel. The nature of the fault and time of accurrence are
logged in the control. The service manual and InPower
service tool provide service keys and procedures based on
the service codes provided.

On a shutdown condition, the control will light the
shutdown LED on the contral panel, display the fault name
and code, initiate shutdown and lock out the generator set.
The control maintains a data log of all fault conditions as
they occur and time stamps them with the controller run
time and engine operating hours data. Adjustments to
most set points are made using the InPower service toal,

The control system includes a “fault bypass” mode that
may be enabled by a service technician. The fault bypass
made forces the system to function regardless of the
status of protective functions. (Each function must be
individually bypassed.) In this mode the only protective
functions that are operational are over speed, loss of
speed sensor, moving the control switch to the off position
or pressing the emergency stop switch. The control
maintains a record of the time that the mode is enabled,
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and all warning or shutdown conditions that have occurred
while in the “fauit bypass” mode.

The control system automatically captures the generator
set logged parameters on a fault condition.

Many protective functions within the control system are
configurable for waming, shutdown or both (2 levels).
Exceptions to this include functions such as over speed
conditions and loss of speed sensing. In addition, some
functions can incorporate control functions as a
consequence of a fault.

System protective functions:

Ground fault warning (optional) - 600 VAC class
generator sets with solid ground. Ground fault sensing is
adjustable over a range of 100-1200 amps with time
delays of 0-1 second. May be configured for shutdown
rather than alarm.

Configurable alarm and status inputs -
PowerCommand will accept up to four alarm or status
inputs {configurable contact closed to ground or open) to
indicate customer-specified conditions. The control is
programmable for waming, shutdown or status indication,
and for labeling the input. Eight additional faults can be
input to the control via the network.

Emergency stop - Annunciated whenever the local or
remote emergency stop signal is received. Alarm panel
distinguishes between local or remote operation.

Engine protection

Over speed shutdown - Default setting is 115% of
naminal.

Low lube oil pressure shutdown - Level is preset to
match the capabilities of each engine. Control includes
time delays to prevent nuisance shutdown signals.

Low lube oil pressure warning - Level is preset to
match the capabilities of each engine. Control includes
time delays to prevent nuisance shutdown signals.

High coolant temperature shutdown - Level is preset
to match the capabilities of each engine. Control includes
time delays to prevent nuisance shutdown signals.

High coolant temperature warning - Leve! is preset
to match the capabilities of each engine. Control includes
time delays to prevent nuisance shutdown signals.

Our energy working for you.™

www.Ccumminspower.com

High oil temperature warning (optional) - Level is
preset to match the capabilities of each engine. Control
includes time delays to prevent nuisance shutdown
signals.

Low coolant level warning/shutdown -
some genset models.

Optional on

Low coolant temperature warning - Indicates that
engine temperature may not be high enough for a 10-
second start or proper load pickup.

Low and high battery voltage warning - Indicates
battery charging system failure by continuously monitoring
battery voltage.

Weak battery wamning - The control system will test the
battery bank each time the generator set is signaled to
start, and indicate a warning if the generator set battery
indicates impending failure.

Dead battery shutdown - Indicates that generator set
failed to start due to failed starting battery.

Fail to start [overcrank) shutdown.

Fail to crank shutdown - Control has signaled starter to
crank engine but engine does not rotate.

Redundant starter disconnect.

Cranking lockout - The contro! will not allow the starter
to attempt to engage or to crank the engine when the
engine is rotating.

Sensor failure indication - All analog sensors are
provided with sensor failure logic to indicate if the sensor
or interconnecting wiring has failed. Separate indication is
pravided for fail high or low.

AmpSentry protective relay

AmpSentry protective relay is a UL Listed comprehensive
monitoring and control system integral to the
PowerCommand Control System that guards the electrical
integrity of the alternator and power system by providing
protection against a wide array of fault conditions in the
generator set or in the load. 1t also provides single and
three phase fault current regulation so that downstream
protective devices have the maximum cumrent available to
quickly clear fault conditions without subjecting the
alternator to potentially catastrophic failure conditions. See
document R1053 below for a full size time over cumrent
curve,

Over current warning - Output current on any phase at
more than 110% of rating for more than 60 seconds or
more than 400% for mare than 1 second.

Over current shutdown ({51) - Output current on any
phase is more than 110%, less than 175% of rating and
approaching thermal damage point of alternator. Control
includes algorithms to protect alternator from repeated
over current conditions over a short period of time,
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Short circuit shutdown - Output current on any phase
is more than 110%, more than 175% of rating, and
approaching thermal damage point of altemator. Control
includes algorithms to protect altemator from repeated
over current conditions over a short period of time.

High AC voltage shutdown [59] - Output voltage on
any phase exceeds preset values. Time to trip is inversely
proportional to amount above threshold. Values
adjustable from 105-125% of nominal voltage with time
delay adjustable from 0.25-10 seconds. Default value is
110% for 10 seconds.

Low AC voltage shutdown {27) - Voltage on any phase
has dropped below a preset value. Adjustable over a
range of 50-95% of reference voltage, time delay 2-10
seconds. Default value is 85% for 10 seconds. Function
tracks reference voltage.

Under frequency shutdown (81u) - Generator set
output frequency cannot be maintained. Settings are
adjustable from 0-10 Hz below nominal governor set point
for a 0-20 second time delay. Default: 6 Hz, 10 seconds.

Over frequency shutdown/warning (810} -
Adjustable for operation in a range of 0-10 Hz above
nominal frequency, with a time delay of 0-20 seconds.
Defaults: Disabled.

Over load (kW) warning - Provides a waming indication
when engine is operating at a load level over a set point or
due to under frequency. Adjustment range: 50-140% of
rated kW, 0-120 second delay. Defaulis: 105%, 60
seconds.

Reverse power shutdown {32) - Adjustment range: 5-
20% of standby kW rating, delay 1-15 seconds. Defaults:
10%, 3 seconds.

Our energy working for you.™
www.cumminspower.com
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Reverse Var shutdown - Shutdown level is adjustable:
threshold 0.15-0.50 per unit, delay 10-60 seconds.
Defaults: 0.20, 10 seconds.

Excitation fault - Shutdown of generator set will occur
on loss of voltage sensing inputs to control.

Environment

The control is designed for proper operation without
recalibration in ambient temperatures from -40 °C to

+70 °C {-40 °F to +158 °F}, and for storage from 55 °C to
+80 “C (-67 °F to +176 °F). Control will operate with
humidity up to 95%, non-condensing. Contral operation is
not restricted by altitude.

The control system is housed in a NEMA 3R/IP53
enclosure. The operator control panel has a single
membrane surface which is impervious to the effects of
dust, moisture, oil and exhaust fumes. The pane! uses
sealed membrane or oil-tight switches to provide long
reliable service life in harsh environments.

The contro! system is specifically designed and tested for
resistance to RFI/EMI and to resist the effects of vibration
to provide a long reliable life when mounted on a generator
set. The control includes transient voltage surge
suppression to provide compliance to referenced
standards.

Control interface

Input signals to the PowerCommand control
include:

Remote start signal - May be connected via either
discrete signal or Lon™ Network, or both.

Remote emergency stop.
Remote alarm reset.

Configurable customer inputs - Control includes {4}
input signals from customer discrete devices that are
configurable for warning, shutdown or status indication, as
well as message displayed.

Qutput signals from the control include four
configurable relay drivers. Defaults for these
are:

Generator set common warning signal - Operates
when unit set is running under alarm conditions.

Generator set common shutdown signal.
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Not in aute - Indicates that the mode contral switch is
not in the auto position or that the genset is shutdown
under a fault condition.

Ready to load {generator set running) signal -
Operates when the generator set has reached 90% of
rated speed and voltage and latches until generator set is
switched to off or idle mode.

Control power for auxiliary devices is available from the
controller.

Network connections include:

PCCNet interface - A proprietary dedicated RS5485
network for use in operating remote annunciator panels
and remote 1/0 modules.

Serial interface - This communication port is to allow
the control to communicate with a personal computer
running InPower software.

Echelon® LonWorks® interface {optional).

Software

InPaower - A PC-based software service tool that is
designed to directly communicate to PowerCommand
generator sets and transfer switches to facilitate service
and monitoring of these products.

PowerCommand for Windows” - A software tool that
is used primarily by operators to remotely monitor and
control generator sets, transfer switches and other on-site
power system devices.

Warranty

PowerCommand control systems are a part of complete
power systems provided by Cummins Power Generation,
and are covered by a one-year limited warranty as a
standard feature.

Extended warranty options are available for coverage up to
10 years.

Certifications

PowerCommand meets or exceeds the requirements of
the following codes and standards:

NFPA110: For Level 1 systems

ULS508: Recognized or Listed and suitable for use on
UL 2200 Listed generator sets

CSA C282-M1999: Compliance

Our energy working for you.™
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CSA 22.2: No. 14 M21 Industrial Controls

1SO 8528-4: 1993 compliance, Controls and Switchgear
NFPA99: Standard for Health Care Facilities

CE Mark: Control system suitable for use on generator
sets to be CE-marked

EN 50081-2: Industrial Emissions

EN 50082-2: Industrial Susceptibility

ISO 7637, pulses #2b, 4: DC Supply Surge Voltage
Test

Mil Std 202C, Method 101: Salt Fog Test

ANS!I C82.41: Surge Withstand

[EC 801.2, 3, 4, 5: For Susceptibility, Conducted and
Radiated Electromagnetic Emissions.

1S09001: PowerCommand control systems and
generator sets are designed and manufactured in ISO9001
certified facilities.

Options and accessories

0 Analog AC metering display - Provides a bar graph
display of 3-phase AC volts and amps, kW, power
factor and frequency.

L) Key-type mode select switch - Replaces
off/manual/auto switch with a key-type switch.

{1 Ground fault alarm module - Installs a separate ground
fault indication relay and hamess into a contral
customer input.

O Exhaust temperature monitoring.

O Digital remote annunciator.

O Digital output relay module - Provides (3) relays, each
with 2 normally open and 2 normally closed contacts
rated 10 A at 600 VAC, 5 A at 24 VDC. Functions of the
relays are configurable.

O Engine oil temperature indication - Some genset
models incorporate this feature as standard. On afi
madels, the control may be configured to include an oil
temperature warning or shutdown when oil temperature
sensing is provided.

O CAN engine interface (optional on some madels).
Allows the genset control to directly monitor an engine
control module.

L] LON interface.

C) inputfoutput expansion module - Provides up to 16
configurable Form-C relays, 12 configurable discrete
inputs and 8 analog inputs.
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See your distributor for more information

Cummins Power Generation

Americas Europe, CIS, Middle East and Africa Asla Pacific
1400 73" Avenue N.E. Manston Park Columbus Ave, 10 Toh Guan Road #07-01
Minneapalis, MN 55432 USA Manston Ramsgate TT International Tradepark
Phone: 763 574 5000 Kent CT 12 5BF United Kingdom Singapore 608838
Fax: 763 574 5298 Phone 44 1843 255000 Phone 65 6417 2388

Fax 44 1843 255902 Fax 65 6417 2399

Warning: Back feed to a utility system can cause electrocution and/or property damage. Do not connect 10 any building electrical except
through an approved device or after building main breaker is open.
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trademarks of Cummins Power Generation, Other comparny, product, or service names may be Irsdemarks or service marks of othors.
S-1408g (4/08) Paga 1 ofB



Power

Generation
ALTERNATOR DATA SHEET Frame Size HCSE
CHARACTERISTICS
WEIGHTS: Wound Stafor Assembly: 1621 lb 730 kg
Rotor Assembly: 1308 Ib 589 kg
Complele Assembly; 34301b 1545 kg
MAXIMUM SPEED: 2250 rpm
EXCITATION CURRENT: Full Load 1.72 Amps
No Load 0.40 Amps
INSULATION SYSTEM: Class H Throughout
3 @ RATINGS (0.8 power 60 Hz (winding no) 50 Hz (winding no)
factor) 110180  120/208  139/240 110180 120/208 127/220
(Based on specific tempsrature rise at 40°C 220/380  240/416  277/480 347/800 220/380 240/415 254/440
amblent temperature) (3111312) (3111312} (3111312) {077 (314/312) {3117312) {311/312)
150°C Rise Ratings kw 525 575 640 616 509 509 509
kVA 656 719 800 770 636 636 636
125°C Rise Ratings kw 498 545 600 580 480 480 480
kVA 623 681 750 725 600 600 600
105°C Rise Ratings kW 456 500 540 526 440 440 440
kVA 570 625 675 658 550 550 550
80°C Rise Ratings kW 400 440 475 456 384 384 384
kVA 500 550 594 570 480 480 480
REACTANCES (per unit 1101190 1201208 139240 110/190  120/208 127220
10%) 220/380 2401416  277/480 | 347/800 220/380 240/415 2541440
(Based on fullload at 125G Rise Rating) 387 353 292 295 314 263 234
Synchronous 019 0417 0.4 014 | 047 0.15 0.13
Subtransient 0.13 0.12 0.10 0.10 0.12 0.10 0.09
Negative Sequence 0.25 0.23 0.19 0.19 0.19 0.16 0.14
Zero Sequence 0.11 0.10 0.08 0.08 0.09 0.07 0.06
MOTOR STARTING Broad Range 600 Broad Range
Maximum kVA (90% Sustained 2908 2208 1633
Voltage)
TIME CONSTANTS (Sec) Broad Range 600 Broad Range
Transient 0.080 0.080 0.080
Subtransient 0.012 0.012 0.012
Open Circuit 2.500 2.500 2500
DC 0.019 0.019 0.019
WINDINGS Broad Range 600 Broad Range
(@20°C)
Stator Resistance (Ohms per phase) 0.0086 0.0136 0.0086
Rotor Resistance {Ohms) 1.9600 1.9600 1.9600
Number of Leads 12 8 12

Single phase power can be taken up to 40% of 3 phase- ratings

Cummins Power Generation

Specification May Change Without Notice
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Four-stage battery charger

15 amp @ 12 volt
12 amp @ 24 volt

> Specification sheet

Our energy working for you.™

Description

Cummins Power Generation fully autormatic battery
chargers - using switched mode power electronics - are
constant voltage/constant current chargers incorporating
a 4-stage charging algorithm. Designed for use in
applications where battery life and reliability are
important; these chargers, complete with built-in equalize
charge capability, are ideal for stationary or portable
starting battery charging service.

To achieve optimum battery life, a 4-stage charging cycle
is implemented. The four charging stages are trickle,
bulk, absorption and float. The trickle stage safely
charges overly discharged batteries. It protects a
damaged or shorted battery from excessive current,
During bulk charge a constant current is applied ta
quickly restore the maximum battery charge level in the
shortest amount of time. The absorption stage applies a
constant voltage to the battery to bring the battery to
100% capacity. The float stage tailors the constant
voltage output to maintain the battery at full capacity
while serving DC operated loads.

An optional temperature sensor may be used to adjust
charging rate based on internal battery ternperature in the
absorption and float stages. Use of a battery temperature
sensor helps to increase battery life by preventing over or
under charging of the battery. The battery temperature
sensor also protects the battery from overheating.
Temperature compensation is recommended in al
applications, but is particularly valuable for generator sets
in outdoor applications.

Battery chargers are field-configurable for charging either
12 or 24 VDC battery systems and for operation at 50 or
60 Hz. Qutput voltage and battery type selection is done
through the alphanumeric display.

Features

Protection - All models include a 20 amp DC output
breaker. Re-settable breakers are used for input
voltages 240 VAC and lower. For over 240 VAC branch
circuit rated fuses are used.

Easy installation - Clearly marked terminal blocks and
panel knockouts provide convenient connections of
input and output leads.

User display - Qutput voltage and current, fault
information and configuration options are indicated on
the alphanumeric display.

Monitoring - An LED indicates the condition of the
charger. Green indicates normal charging operation,
amber indicates equalizing and red indicates a fauit
condition.

Adjustable float voltage - Float voltage can be set
through the alpha-numeric display for optimum battery
performance and life.

Temperature compensation - An optional external
sensor is available for temperature compensated battery
charging.

Faults - The charger senses and annunciates the
following fault conditions: Input overvoltage, input
undervoltage, AC power loss, battery overvoltage,
battery undervoltage, charger circuitry over temperature,
battery over temperature, unrecoverable battery and
overioad/overcurrent. Includes 30 volt/2 amp isolated
contact for common alarm.

Parallel redundant operation - Chargers can be
operated in parallel for redundant reliability or additional
charging capacity.

Vibration resistant design - complies with UL 991
vibration resistance requirements.

UL 1236 {BBHH) Listing - for use with lead acid
batteries in generator set installations. Also suitable for
use with NiCad, ge! and AGM batteries.

©2008 | Cummins Fower Generatlon Inc. | All ights reserved | Specifications subject to changa without notic | Cummins Power Genemtion
and Cumming are registerad trademaris of Cummins Inc, "Our anergy working for you." Is a trademark of Cumemicrs Power Gonerztion.
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Specifications

Performance and physical characteristics

Output: Nominal voltage

12 or 24 VDC

Float voltage - 12 V batteries

12.8,13.0,13.3, 135,13.6, 143

Float voltage - 24 V batteries

25.7,26.1, 26.6, 27.0,27.2, 286

Equalize-voltage 15.50r 31.0 VDG
QOutput voltage regulation +1%
Maximum output current 15A@12VDC or 12 A @ 24 VDG
Equalize charger time 0-12 hrs

Input: Voltage AC 120, 208, 240, 277, 380, 416, 480, 600
Frequency 50 0r60Hz

Approximate net weights:

116 Ibs (5.3 Kg)

Approximate dimensions: height x width x depth -~ in {mm)

9.75 x 5.56 x 6.14 (248 x 141 x 156)

Amblent temperature operation:

-22 °F to 122 °F {-30 *C to 50 °C)

Input vaits Genset kit part number ATS kit part number 1.47 0.83
120/208/240 0300-5878-01 0300-5878-13

277 0300-5878-02 0300-5878-14

380 0300-5878-03 0300-5878-15

416 0300-5878-04 D300-5878-16

480 0300-5878-05 0300-5878-17 888
600 0300-5878-06 D300-5878-18

Temperature 0541-0918 0541-0918

sensor kit

Enclosure

The NEMA 1, carrosion resistant, aluminum enclosure is designed for wall mounting.

Mounting dimensions - inches
Bottam view

When wall mounted, louvers protect cooling holes in the sides of the enclosure. Use

1/4 in (6.35 mm) diameter bolts for mounting.

RFI/EMI and voltage surge compliance

Charger complies with the requirements of EN61000-4-5 for voltage surge resistance, EN50082-2 (heavy industrial) for
immunity, EN61000-4-2 for ESD, EN61000-4-3 for radiated immunity, ANSI/IEEE C682.41 Category B & EN 61000-4-4 for
electrically fast transient, EN61000-4-6 for conducted, and FCC Part 15 Class A for emissions.

Asia Pacific
10 Toh Guan Road #07-01
TT Intemational Tradepark

Americas
1400 73rd Avenue N.E.
Minneapolis, MN 55432 USA

Europe, CIS, Middle East and Africa
Manston Park Columbus Ave.
Manston Ramsgate

Phone: 763 574 5000 Kent CT 12 5BF United Kingdom Singapore 608838
Fax: 763 574 5298 Phone 44 1843 255000 Phone 65 6417 2388
Fax 44 1843 255902 Fax 65 6417 2399

Waming: Back feed to a ulility system can cause electrocution and/or property damage. Do not connect generator sets to any building
electrical systermn except through an approved device or afier building main switch is open.

Warning: For professional use only. Must be installed by 2 qualified service technician, Improper installation presents hazards of electrical
shock and improper operation, resulting in severe personal injury and/or property damage.

Qur energy working for you.,™

WWW.CUMMINSpower.com

©2008 | Cummins Power Generation Inc. | AN rights resarvad | Specifications subject to change without notics | Cummins Powsr Generation
and Cummins are registersd trademarks of Curnmins Inc. “Owur energy working for you.” |4 a trademark of Cummins Power Generation,
5-1470d {5/08) Page 2 of 2
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Power Sound Data
Generation

450DFEJ 60Hz

Sound Pressure Level @ 7 meters, dB(A)
See Notes 1-8 listed below

: Measurement Location Number
Configuration 1 3 3 a 5 3 7 8 Average
Infinite
Standard - Unhoused Bt | 89 | 92 | 92 | 91 | 88 | 91 | o1 | a3 91
F183 -ResidentialMutler | N0ed | 87 | 90 | o0 | 88 | a7 | 88 | & | o 89
F200-Weather e | 88 | 8a | 84 | & | s | 87 | 84 | ®o 88
F201- Quiet Site | Firststage | 1o90e | 87 | 88 | 83 | 82 | 78 | 0 | 82 | &9 85
F202 - Quiet Site || Second Mounted
b Mumer | 73 | 73 | 72 | 74 | 75 | 75 | 75 | 74 74

Sound Power Level, dB(A)
See Notes 2-6, 9, 10 iisted below

Configuration 63 1250 cta“;escla andsg: nte::;:quezl:;g (Hzgooo 8000 Power Leve
Standard - Unhoused Exmot | 8 [ 100 [ 103 | 110 | 112 | 113 | 108 | 105 118
F183 —Residential Muffler Moumed | 104 | 114 | 113 | 110 | 108 | 107 [ 101 | 103 119
F200-Weather Mhﬁ;@:?’ 102 | 108 | 104 | 108 | 110 | 109 | 106 | 104 116
F201 - Quiet Site Il First Stage Mh;’:f;ff 102 | 108 | 104 | 107 | 109 | 107 | 105 98 115
F202- °“i§‘tfg‘}: Second | Mounted | a3 | 92 [ o5 [ 95 | o7 | 98 | 98 | 0 104

Exhaust Sound Pressure Level @ 1 meter, dB(A)

Octave Band Center Freguency (Hz) Sound
Open Exhaust 63 125 | 250 | 500 | 1000 | 2000 | 4000 | 8000 Pressure
{No Muffler Rated Load}) _ Level
103 119 125 123 125 126 127 121 133

Note:
1. Position 1 faces the engine front. The positions proceed around the generator set in a counter-clockwise direction in 45° increments. All
positions are at 7m (23 #t) from the surface of the generator set and 1.2m (48) from floor level.
Sound levels are subject o instrumentation, measurement, instaliation and manufacturing variability.
Sound data with remote-cooled generator sets are based on rated [oads without cooling fan noise.
Sound levels far aluminum enclosures are approximately 2 dB(AJs higher than listed sound levels for steel enclosures.
Sound data for generator set with infinite exhaust do not include exhaust noise.
Data is based on full rated load with standard radiator-cooling fan package
Sound Pressure Levels are measured per ANSI $1.13 and ANSI| 512,18, as applicable.
Reference sound pressure is 20 yPa.
Sound Power Levels per ISO 3744 and ISO 852810, as applicable.
Reference power = 1 pw (10™¥W)
Exhaust Sound Pressure Levels are per ISO 6798, as applicable.

SCooNmmaun

Ry

Cummins Power Generation Data and Specification Subject to Change Without Notice Bulletin msp-1831



§
aq
a

0 | 18ayg
.:o.-s-x
‘uoAey

SUGTYCY awey Ly
QOSMYCOY awep Guwag

i z 1 ] 34 * ) 3 1 L]
EOSire0y (2] am T L
—ﬂ =¥ ar SIS C(ILTE
A A RIS @ sive ke
SRECER N[ B . oo
T V SEINI0 1T
UKD Sy ) 1T 500 e LR 110 w&“ m&m %““ ““ﬂ . Hurw V0 0OF T 00F 1M ot
030 £330 O8I F L3t IMIS4IN]
. FEITk it 1111 n sl Janjan
I b ¥ NI e FUHDQ YukOg X (113]
H1 ¥133°T240° K140 010 e win)e WY 1.1 S SR
i1 ¥000 §5133¢ Wi ENCATITY SIHGI0 G3ATL0D an e 3]
ettt 313 13 e A2l 158 CHedr 1 (1011002 W1 H A ] AE] = [om
; sl ) B 185
} P e
T ews FLI [ 1 o ] 7 ] I}
}=4 y y g L=
rae g I \ o K npaw e X — S me f
_ . Ros@ — ] 1
1. O sl o | ] i
e T 1. Pt : | / 1/ < _
bt = T
w1L4i3) 14 7 [ b \r ) .
oW1 JoLINl9
werimpion A \ // _ \ \ A T By i
iy 1949H510 M s -
e
¥004_$53237 12r) r 19}
L L r g 13150 HBNIE e 53307 2000 ¢ el amtil
Car im0 430 HiLed 157D 198D 131100 iy FREEE RN
J0r 3L 4000 b
1300 Wiy 122
(1t
LH9E3n JHE 338vHD 6VN S3WALYDS WIHIG
10 WOILICIY 135830 114 GaYCRWIS CMY  JANSOTN3
¥AvL 120 ROVING SIS HLI1R MADMS J¥Y S5.90 1 [HOI)Esas
IR AT [T 1 287 §40d] 80% | 4vho0 1300 150eR13
RN [T I 07 2% (402} e | vwnod | A N
TN NG [ % 933 4rei 8 0oc | Into n
R e 16510 don i AT o
SEINHEYS Swaynfiom haD] GAOM nnv wIIMSI § £52 | vvedd , = - - 0 ‘
[CHIIINN AITTXICLTUI PPy T T
Faasomin 3tout bE #5891 1 biwL K] W) Wb e ] 1
TgIaemss 0k § § IR LTI P [T LR ICHE . . B B .
FHNRN TN PPN (G TR LI] I IE T o
fQIacwil 310%F T°6 TR TCiY_ |10 663 k9d L W01 eRhy) 067 | 303
SIN33I9 105 N | LNSCH INYL/II5HID TyHI8IY CRESEL) §1YY IR TR §601 gt 06% | ha 14 E
104 BEOL IVARYM BOALYIIT4dY 5180 OL #3430 1S [THTINE Y| 9 06) 1 691 L0216 | @30 T
E TBIEZL1 1488 | AGEOFVF [B[Y " i 62) reri el g 't
1SN FEMGIICHS SHIADTI04 JHL CWAYE 1334 3AE CREASH) L6585 [THTIT) [J¥NT] 1 161 SE2PY op oI6E 1%
LSIR] 415A188720) 103 5300 wOIEvITYISml dH) (arkirs 23§ 18Ce{ 01 PIES IR ¥ 29] (6062 62 -
asx1 0 H1 10 1un a1a18 JHYHISIA 31V 1
Ju0SE1 01 ame] L JO JuAHvE WAL MALS W NEEID " SI83A BI1430M
LINTJ3 d¥A_ ROIEVIAD0S ¥ D) 1) Dwam3pges EORLIED EEES [ TN 19 221 §and .
N3N VAL 1300 L J0ORNISERL JNSEIRE % TR [ e8]
[T 12T 518 (1 £9) 12 e | avid LLIE
$IOILVI0N LUIA INL W00 £ L3NS 335 ¢
(5911 9 (5034 9
-0 §n10 08 1,4 rE 9601 Gy . .
15%hYY WORROTSE HIEY 3603 TALND) W € _zu_““aw.-.m_wmﬁ: _xu_wu._uu_.h.v_ns_u: LILICE I L IEIEEN IR e mmpl_l<mm |—<ZO—-—-&O
STINIIQ §CH DNINTNG XONLVGARDS 33§
tee=) INI04 IINFAEIIN NOIIVCRDEY  Z [RITTRTTR
SIHIMI JaY £ 1 N1 AKME ShDITNM J 12 021 F BISILL 0aY 1ZC1Fek 090 3ZBI( 1L (0 65) 9 8 FLES [10 G§F % GHfs 0 eyl 8 (251 H9) 61 | 12 %) 48 | a8ats ere [ Fiiy
300 1Z_wE1 f L8{1Z 030 eLribec w61 M0ni]ie W [TRTENNTI]] 10 921 ¥ bedl V970 039 | 17 120 065 | QIFP 4R62 { TRNIEY Sr0d 1021
g Mt SSICS ¥S0 LQEANCE ¥50 IREIN 14 IR W 113 (287 455 12 4ub LEr | 1240k 544 g [] (135
O [ AT I TS ¢80 0 2051 (15§41 4 E400 15 {th ¥ gl TS 020 ReG {10 641 GRE {18 ZUE) 9802 T480II Seel 135
151§ 6|2 149 BOEIRLE 5] 20E1] L 0 191 0 4ned |16 #3F 9 £200 10 1y § 1081 G I T T D £ ¥023
(AR GR N N T 10,951 9.24F1_ |10 teb 8 Gndd G §Y ¥ 0LF 91y %8 |12 10 PEZ] (8900 ETeL { C0RS 1Lt 1043
2 T 699 [CZ 373 CLHAGE 91 LiH 1 0 951 0 24F1 (10 650 % ARHE TR P1Y 50| £Z 81 PEZ | 49000 vROZ { (RCPED GEID o | 18230000
[HNT FEER I T N 10 961 @ 61 {10 (5F ¥ terd 1o 191 § 5201 V2V 600 | k2 EF €89 | dvorr eral | (RESD oame 1623
E E VGO0 "GYGOA WNGON] SYHOQ YYROd | N3 T340 AN 9a3| - 5 5 T39T) 99 1g0] L113va¥3 | 3503 1WAV}
LI ULl jiat 3Rl P P JLE i'ag R T i PR R T
1
[4 T [3 + ¥ f § T [) ST i 1bg 4517




540 Z g
0 UOAOH  GRSIYENY sy Ly
0 UoNIASY DESTYEOY ‘Suuntp) Bummeig

i ¢ €
il sasrafov [O] Joe 1370, [ gaai - = : i & L .
B 1 1IN pee ha BHIS 8D e
TYASOTIRT “INI1LNO w 31508 7 o
T T e
] [vil¥
[
3111
fisi
1w [{3%3]

) o ) L " _| vt

=1 MM s !
I R ) . * i
-y - . H

=
"\

O.":
/

T T T
. SHILD 13 Jdn o
N ] L8 3 o
SVHO0 VTN NI T4 I g AL
LI EVHO0 ¥THOQ N110°F 10 M1 400718

SEINLO ¥ Ldw .
9 oo T 890 Ldw u¥
L0 3RT IK3A 1wl [eaty X ts3

Jqod” BY00%" Y1606 (L
PN B DI R 101 té
R R H4] 1un
T
A - == A L

a2
L T W] SN T LT T ¥ T T
1 T )
t T 1 -
1 EH ...v I
T I
vinid gy anielee . . . i
; it 1411
N 1 03
¥ ¥
[ s T 7
Y L2
N3k e
31309" GYE2" NYEDD

L1007 9140792037 2007
4071700 4x0d° v g7 Qv )

T T 3
T ] T % U [ Ty ieg 1543




¥ o T sug
D vokby  [rGd500Y -y Ly
D uemigy  BridSEOV eumy Bumeg

i T 4 + 1 L] 1 U
3l Lrbisecy [
._S_-l.g-.
JErLEEREUTRITI] -
BIok
e Va0
1641
B
i
v i
fes)
orse 1
[}
191
-“M— yiav SIHE W
1651 L1E4H 300 HNLYVISE 13074 K311AGHNISIA 37 KAILO 01
Lt 436334 ACSLIE) D8y AH4ZD THE3. 2473 3000 2MAIT14:
(%4 SRR BIISNRL 1303 TVAOILO 01 IWIT 133 43 S
te1} 1803
- ba Cy52 16
w1 14 )
P n ,m
,_,.I_!i.| e e e e i — —5— =\ —
+ [ * 3 .“l* + Fi ﬁl fe}

\
RN
N

g It )
oL L-"si2
| teg1
i 40-6335 108 18 520 (22} 15 091
- 1avaIed 7 aIvRE Linaat i b3 sesl

Iy ili
r m"n_ migd
1004
LG
tre)
[T)] 160
1]
2 - \\
1305 $OHL 358 40N 5300 27124 KOr14D J0Lvds NE7 —
TeOMSm AOFLVIRTAIY (EERIE 135 AILIMIETH
SiH) CY0MME CX0%3113 30 015085 AGILYCAGD]
NRHS 51 FILIAIEN NavL 1 88 188 S y . .
7 17 JURS SHLIARCH JG = A,
S5IUIAINA 4G4 JaveCav KO HISI11 YRil] a3Aly i = . . B EE N T \ W T . S P e ms isapbieede oo
vesl 0 iE17 3000 JaRivds Aila
UEYHIAL G ] n“% wﬁ“_
JNYTS ¥ JAWH NReE A4 G a9 i N7 110x 325 e
17 TRETIS T A W TR TR EELTT I PO 035 ¥0 LXE
p— P — S IRE I TS
e :._--om:ﬂm e K2 -
LERELINTE QINS 3E¥
o Mgl 1k viet {
] 1 # L |
} (¥12d'2b2' 10221022l
L NI [] L) ’ ’ .
TR TS _...._ﬁ N340 T340 'H34ad 9340
e LA I )
: . T 3 T ¥ T [ E » panigaivia




riaZayg
H UOSASYH  SrIMOrOY (BUEN Ling
BURKARY  OGLMOIOY [swep Buwmg

' T + L s ' L
gee] srarvroy [A] so¢ [HHTIN[CEEER
. LT Uil ) (NMOHS SHINWIYE IWvH]-d
HINYIBO 1IRINIDINITLNO ST e
SRR ] KOLLVENOT SHOD AHINT WOLLOB GHYH LHDIY)
sy | | Wira s X08 YINVIYE 1IAJHID
%140/7340/H310/93 40
1
o
/I T |
/ Jial 5 Jal ] Sl @
a0 ¥ RIQ
-] [ T T = < ]
i = LoIERXLE vl
I EiE iy ~
EEEEE _ i s !
\\\\\ 15 13348 r ) A 11 1333
Havl 338 e 3351
@' S
0 ] o] \ﬂ_\ i
s )
4317398 4973 hml\ R3]
. Vb=
4x035 40 NOILYXQ
= T rIvrI3G LEN381D fQeddv 2~ﬂ|'||_
TR0 LIN8ED WAy i “_.“
(X08 HIWVIua 40 5
WOLGOB LY HMOG ON1Y001) PR ot
H3IA0D WOL1OG :Sx_ul/
. SEERQNOD uno SLIBGNDD 17¥H) \ - ‘l/sz.. . : . .
| —{ =
2389 | Biss S =TEN] [T
i ﬂ_|1. QR T 3 . L
’ B34Y3Y8 NG T | [
SLIAGNDY ¥NG SLINGKOF FI3HL
) 'ole)] 343 IHZ Pt
HINYING FTONIS = o !H_NM_._I_n_._.
§ 11 T
- SNOJLYI0T LINGHOD QIANIRNOITH jwm._- P .
I HINYIYE Y0021 -008 InVHi-4 g = . 2 Ll
- 1) Ci)
F T 3 T [} T [] STy e ivd %813)




FROL IS
0 voAly  GriOr0Y (RURY Leg
B UomARy  0SLMOPOY (MUK Suwea]

i £ K3 ) ) 5 , [
§luet srirorsy {9
YIS 1102513° NI NG
T
v
0 v [T [
" i w0 | | [
u ) W | Bar
i A | ¢ [
[FNL ™ O, Lin we | ¢ 4
o5 FeA7H 250 (G5 ey G [
T B0 [115) 2N G 3]
[T £ [1:T5] 1349°7 10 +F [] (I8 ¥ [
THile ED voi3 #33°9733 TS 110 EHH 05| genr
trist [ 315 M
ngno (9344301 MIE
REIRHE G 38 gy u i
) T i s e B R R e
_4:%._%.. :.Su"ﬂu__:u umm“u_ “_-ﬂ"m“_ ._md.-o.h. ELR T T L E T ﬁ.n= HLR-ETHIB LR ITY :nn-nw 1
AU THRTL Y g
|V
A DSE Lv YL D QA SE4 LY YR D Ay dlay i
HN9r IV VS E TINA B0 IV ¥E | o SINNY Tey e
isd o) — NG by vd CSva en? Ay FY T T e
any 3191k 740§ 203 SR L T eogeprr | awa-cweazr |4
, SULDEEET S N . T e eI
39A 852 L¥ ¥C 0 20K S21 BV R O (  wavly dinl b
Te ot THA R IV YS £ CoR 009 L p | o SEINIW) v e
el TIVAORE I¥ YY JWA CR7 LY TS EX T et
P S| v essore | 3wa e vene {
LI
SHRNEIL RSSO . TR 0
.
. vy diol b
Frr S| sty e ks v 2| gy ek ||| e esion | Ti0er v m
YIITNE B0 SaY Mool R o5 oTnrse
STl w1SS10M03 | 37 vy - 41uL 1NEHS 08 P2 R R =]
4L 15 3ERd oKl Lva Wit 81T . 74400 }
011 330D _ LT 139 190852337 LD cava dale J._ S4M¥ 1YR v £
SNOTLYIT 313348 L4055130F 50 70
[
T ¥ € T ¥ T [} T ¥ (o




Transfer switch OTEC

open transition

> Specification sheet
40 - 1200 Amp

Our energy working for you.™

Description

OTEC transfer switches are designed for operation and
switching of electrical loads between primary power and
standby generator sets. They are suitable for use in
emergency, legally required, and optional standby
applications. The switches monitor both power sources,
signal generator set startup, automnatically transfer
power, and return the load to the primary power source
once a stable utility is available.

The fully integrated controller is designed for practical
functionality, with LED indicators and digital pushbuttons
for ease of operator use.

All switches are UL 1008 Listed with UL Type
Rated cabinets and UL Listed CU-AL
terminals.

All switches are certified to CSA 282
Emergency Electrical Power Supply for
Buildings, up to 600 VAC.

@©

Equipment shall be suitable for use in systems
compliant to 700, 701 and 702.

EC

All switches comply with NFPA 70, 99 and
110.

2

=
9
»

Ali switches comply with NEMA ICS 10.

All switches comply with IEEE 446
Recommended Practice for Emergency and
Standby Power Systems.

<& IEEE

This transfer swilch is designed and
manufactured in facilities certified to 1SO8001,

]

Generation

Features

Microprocessor control - Easy-to-use, standard
control. LEDs display transfer switch status; pushbuttons
allow operator to activate control test, exercise timing
and transfer mode.,

Programmed transition - Open transition timing can
be adjusted to completely disconnect the load from both
sources for a programmed time period, as recommended
by NEMA MG-1 for transfer of inductive loads.
Advanced transfer switch mechanism - Unique bi-
directional linear actuator provides virtually friction-free,
constant force, straight-line transfer switch action during
automatic operation.

Manual operation - Manual operating handles,
shielded termination, and over-center contact
mechanisms allow effective manual operation under de-
energized conditions.

Positive interlocking - Mechanical and electrical
interlocking prevent source-to-source connection
through the power or control wiring.

Main contacts - Heavy-duty silver alloy contacts with
multi-leaf arc chutes are rated for 100% load interruption.
They require no routine contact maintenance and provide
100% continuous current ratings.

Easy service/access - Single-plug hamess connection
and compatible terminal markings simplify servicing.
Access space is ample. Door-mounted controls are field-
programmabile; no tool is required.

Complete product line - Cummins Power Generation
offers a wide range of equipment, accessories and
services to suit virtually any backup power application.
Warranty and service - Products are backed by a
comprehensive warranty and a worldwide network of
distributors with factory-trained service technicians.
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Transfer switch mechanism

» Transfer switch mechanism is electrically operated and mechanically held
in the Source 1 and Source 2 positions. The transfer switch incorporates
electrical and mechanical interlocks to prevent inadvertent
interconnection of the sources.

s Independent break-before-make action is used for both 3-pole and
4-pole/switched neutral switches. This design allows use of sync check
operation when required, or control of the operating speed of the transfer
switch for proper transfer of motor and rectifier-based loads
{programmed transition feature).

s True 4-pole switching allows for proper ground (earth) fault sensing and
consistent, reliable operation for the life of the transfer switch. The
neutral poles of the transfer switch have the same ratings as the phase
poles and are operated by a common crossbar mechanism, eliminating
the possibility of incorrect neutral operation at any point in the operating
cycle, or due to failure of a neutral operator.

s Electrical interlocks prevent simultaneous closing signals to normal and
emergency contacts and interconnection of normal and emergency
sources through the control wiring.

» High pressure silver alloy contacts resist buming and pitting. Separate
arcing surfaces further protect the main contacts. Contact wear is
reduced by multiple leaf arc chutes that cool and quench the arcs.
Barriers separate the phases to prevent interphase flashover. A
transparent protective cover allows visual inspection while inhibiting
inadvertent contact with energized components.

« Switch mechanism, including contact assemblies, is third-party certified
to verify suitability for applications requiring high endurance switching
capability for the life of the transfer switch. Withstand and closing ratings
are validated using the same set of contacts, further demonstrating the
robust nature of the design.

Specifications

Voltage rating Transier swilches rated from 40 A through 1200 A are rated up to 600 VAC, 50 or 60 Hz.
Arc interruption Multiple leaf arc chutes cool and quench the arcs. Barriers prevent interphase flashover.
Neutral bar A full current-rated neutral bar with lugs is standard on enclosed 3-pole transfer switches.
Two contacts {one for each source) are provided for customer use. Wired to terminal block for easy
Auxillary contacts access. Rated at 10A continuous and 250 VAC maximum.
Operating temperature -22 °F {-30 *C) to 140 'F {80 ‘C)
Storage temperature -40 'F (-40 'C) to 140 'F 60 C)
Humidity Up to 95% relative, non-condensing
Altitude Up to 10,000 ft (3.000 m) without derating
Total transfer time (source- Will not exceed 6 cycles at 60 Hz with nonmal voltage applied to the actuator and without delayed
to-source} transition enabled.
Transfer switches are equipped with permanently attached operating handles and quick-break, quick-
Manual operation handles make contact mechanisms suitable for manual operation under de-energized conditions.

Open transition/programmed — Controls the time required for the device to switch from source to source, so that the
load-generated voltages decay to a safe level before connecting to an energized source. Recommended by NEMA
MG-1 to prevent nuisance tripping breakers and load damage. Adjustable 0-60 seconds, default 0 seconds.

Open transition/in-phase - Initiates open transition transfer when in-phase monitor senses both sources are in
phase. Operates in a break-before-make sequence. Includes ability to enable programmed transition as a backup. If
sources are not in phase within 120 seconds, the system will transfer using programmed transition.

Our energy working for you.™
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Microprocessor control
= Simple, easy-to-use control provides transfer switch information and operator
controls PowarCommand

= LLED lamps for source availability and source connected indication, exercise
mode, and test mode. LED status lamps also provided for control set-up and
configuration.

= Pushbutton controls for initiating test, overriding time delays and setting
exercise time.

Field-configurable for in-phase open or programmed open transition.
Integral exerciser clock

Control is prototype-tested to withstand voltage surges per EN 60947-6-1.
Gold-flashed generator start contacts

r

Control functions

Voltage sensing: All phases on the normal source and single phase on generator source. Nommal Source Pickup:
adjustable 80-85%, Dropout: adjustable 70-90% of nominal voltage; Generator Source Pickup: 90%, dropout: 75% of
nominal voltage.

Frequency sensing: Generator Source Pickup: 90% of nominal frequency; Dropout: 75% of nominal frequency.
Exerciser clock: Switch is furnished with an integral engine exerciser configurable for operationon a7, 14, 21, or 26-
day cycle with a fixed exercise period duration of 20 minutes. A 12-hr exerciser time offset allows for the convenient
setting of exercise time without the need to activate the timer at the exact time that you need to schedule the generator
exercise for. Software selectabie capability allows for the exercising of the generator with or without load.

Time-delay functions

Engine start: Prevents nuisance genset starts due to momentary power system variation or loss. Adjustable: 0-10
seconds; default: 3 seconds.

Transfer normal to emergency: Allows genset to stabilize before application of load. Prevents power interruption if
normal source variation or loss is momentary. Allows staggered transfer of loads in multiple transfer switch systems.
Adjustable 0-300 seconds, default 5 seconds.

Retransfer emergency to normal: Allows the utility to stabilize before retransfer of load. Prevents needless power
interruption if return of normal source is momentary. Allows staggered transfer of loads in miuitiple transfer switch
systems. Adjustable 0-30 minutes, default 10 minutes.

Genset stop: Maintains availability of the genset for immediate reconnection in the event that the normal source fails
shortly after transfer. Allows gradual genset cool down by running unloaded. Adjustable 0-30 minutes, default 10
minutes.

Delayed (programmed) transition: Controls the speed of operation of the transfer switch power contacts to allow
load generated voltages from inductive devices to decay prior to connecting a live source. Adjustable 0-10 seconds,
default 0 seconds.

Elevator signal: Provides a relay output contact for the elevator signal relay fload disconnect). The signal can also be
configured to provide a post transfer delay of the same duration. Adjustable: 0-300 seconds {requires optional elevator
signal relay for use).

Options

Elevator signal relay: Provides a relay output contact for the signal relay function

Programmable exerciser clock: Provides a fully-programmable 7-day clock to provide greater flexibility in
scheduling exercise periods than standard integral exerciser. Time-of-day setting feature operates generator during
periods of high utility rates.

Our energy working for you.™
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UL withstand and closing ratings

The transfer switches listed below must be protected by circuit breakers or fuses. Referenced drawings include detailed
listings of specific breakers or fuse types that must be used with the raspactive transfer switches. Consult with your
distributor/dealer to obtain the necessary drawings. Withstand and Closing Ratings (WCR} are stated in symmetrical
AMS amperes.

MCCB protection Specilal circuit breaker protection
WCR at volts
max with
Transfer specific With specific
switch manufacturers Max MCCB Drawing current limiting Max CLB
ampere MCCBs rating reference breakers (CLB} rating Drawing reference
ol 22| 14,000 at 600 225 A 008-6885 200,000 @ 600 235 A 098-6918
o 2% |aooooateon | 225A 098-6885 200,000 @ 600 225 A 098-6918
150, 225, 260 | 30,000 at 600 400 A 008-5886 200,000 @ 600 400 A 098-6919
300, 400, 600 | 65,000 at 600 12C0 A 098-5847 200,000 @ 600 1200 A 098-6920
65.000 at 480
800, 1000 50,000 at 600 1400 A 098-6888 200,000 @ 600 1400 A 098-6921
85,000 at 480
1200 65.000 at 500 1600 A AD30U183 200,000 @ 600 1600 A AQ30U185
Fuse protection
WCR at voits
Transfer max. with
switch current limiting
ampere fuses Max fuse, size and type Drawing reference
40, 70,125
3- and d-pole 200,000 at 600 200 A Class, J, RK1, RKS, T 098-6885
150, 225, 260 | 200,000 at 600 1200 A Class L or T, or 600 A class J, RK1, RK5 098-6886
300, 400, 600 | 200,000 at 600 1200 A Class L or T, or 600 A Class, J, RK1, BRKS 093-6887
800, 1000 200,000 at 600 2000 A Class L of 1200 A class T or 600 A class J, RK1, RKS 098-6888
1200 200,000 at 600 2000 A Class L or 1200 A class T or 600 A class J, RK1, RK5 AQ30U183
3-cycle ratings
Transfer WCR at volts
switch max 3-cycle
ampere rating Max MCCB rating Drawing reference
42,000 at 600
1200 %0.000 at 480 1600 A A030U183
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Enclosures

The transfer switch and control are wall-mounted in a key-locking enclosure. Wire bend space complies with 2008 NEC.

Dimensions - transfer switch in UL type 1 enclosure

Depth
Helght Width Door closed | Door open Weight Qutline drawing
Amp rating in mm in mm in mm in mm Ih kg
o > |20 |ese 205 [s21 [120 [20s [a1s [0 [s2 |= 0310-0544
o 2> |85 |m2 [260 {680 [160 [408 [410 | 1042 | 165 |78 0500-4896
150, 225 35.5 902 26.0 660 16.0 406 41.0 1042 | 165 75 0310-0414
260 43.5 1105 | 28.5 724 16.0 406 43.0 1083 | 170 77 0310-0540
340, 400, 600 54.0 1372 | 255 648 18.0 457 42.0 1067 | 225 102 0310-1307
800, 1000 68.0 | 1727 | a0.0 | 762 195 | 485 48.5 1232 | 350 163 0310-0417
1200 90.0 2286 | 39.0 991 27.0 698 63.0 1600 | 730 an A030L411
Dimensions - transfer switch in UL type 3R, 4, 4X, or 12 enclosure
Depth Cabinet Qutline
Helght Width Door clogsed Doaor open Weight type drawing
Amp rating in mm in mm in mimy in mm Ib kg
40,70.125 340 |864 |265 [e73 |125 |18 |65 (o7 [12s (57 [SRA2 20-0489
il 460 [ 1166 {320 | 813 | 160 | 406 | 460 1168 | 255 | 102 | aX 0500-4184
40, 70,125 425 | 1080 |305 | 775 | 180 |406 | 440 1118 [215 | o7 3“’ 12 ggggjggg
Gt 46.0 1168 | 32.0 813 16.0 406 46.0 1168 | 255 102 4x 0500-4184
3R, 12 0310-0454
150, 225 42.5 1080 | 30.5 775 16.0 406 44.0 1118 | 215 97 ; 0310-0446
460 | 1168 | 32.0 | 813 16.0 | 406 46.0 1168 | 255 102 4% 0500-4184
3R, 12 0310-0455
260 460 | 1168 | 32.0 | 813 16.0 | 406 46.0 1168 | 255 | 102 4 0310-0447
4% 0500-4184
3R, i2 0310-1315
300, 400, 600 59.0 1499 | 27.5 699 16.5 419 41.5 1054 | 275 125 p 0310-1316
735 | 1867 | 32.5 [ 826 19.5 | 495 49.5 1257 | 410 | 186 4% 0500-4185
3R, 12 0310-0457
B0O, 1000 735 | 1867 | 325 | 826 19.5 | 495 495 1257 | 410 | 1886 4 0310-0449
4X 0500-4185
3R, 12 AD30L411
1200 80.0 2286 | 39.0 991 27.0 698 63.0 1600 | 730 331 4, 4% ACA1NZTO
Transfer switch lug capacities
All lugs accept copper or aluminum wire unless indicated otherwise.
Transfer
switch Cables per
ampere phase Slize
40,70, 125 1 #12 AWG-2/0
3-pola
40 1 #12 AWG-2/0
4-pale
70, 125 1 #6 AWG - 300 MCM
4-pole
150, 225 1 #6 AWG - 300 MCM
260 1 #6 AWG - 400 MCM
300, 400 1 3/0 - 600 MCM
300, 400 2 3/0 - 250 MCM
600 2 250 - 500 MCMW
800 4 250 - 500 MCM
1000,1200 4 #2 AWG-750 MCM
Our energy working for you.™
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Submittal detail

Amperage ratings
0 40
070
0 125
0 150
0 225
0O 260
0 300
O 400
O 600
O 800
C 1000
O 1200

Voltage ratings
O RO20 120
O Ro38 180
0O RO21 208
O R022 220
0O R0O23 240
3 R024 380
O RO25 416
O R035 440
O R026 480
0 RO27 600

Pole configuration
O AD28 Poles - 3 (solid neutral)
00 AD29 Poles - 4 (switched neutral}

Frequency
O AD44 60 Hertz
0O A045 50 Hertz

Application
O AD35 Utility to genset

System options
O A041 Single phase, 2-wire or 3-wira
0O AD42 Three phase, 3-wire or 4-wire

Enclosure

0O B002 Type 3R: intended for outdoor use, provides some
protection from dirt, rain and snow (similar to IEC Type
IP34}

0O B003 Type 4: indoor or outdoor use, provides some protection
from wind-blown dust and water spary (similar to |IEC
Type IP65)

0O B010 Type 12:indoor use, some protection from dust (similar to
IEC Type IP61)

O B025 Type 4X: stainless steel, indoor or outdoor use, provides
some protection from corrosion (similar to IEC Type IPES)

Standards
0O A046 UL 1008/CSA certification
O AQB0 Seismic certification

Cummins Power Generation

Americas

1400 73" Avenue N.E.
Minneapelis, MN 55432 USA
Phone: 763 574 5000

Fax: 763 574 5298

Our energy working for you,™

¥ Inspower, com

Europe, CIS, Middle East and Africa
Manston Park Columbus Ave.
Manston Ramsqgate

Control voltage
O MO033 12V, Genset starting voltage
O M034 24V, Genset starting voltage

Control options
O JO30 Extemal exercise clock
0O MO032 Elevator signal relay

Battery chargers

0O K001 2 amps, 12/24 volts
0O KB59 15 amps, 12 volls
0O KBE0 12 amps, 24 volis

Auxillary relays

Relays are UL Listed and factory instatled. All relays provide (2)
normally closed isolated contacts rated 10 A @ 600 VAC. Relay
terminals accept (1) 18 gauge to (2) 12 gauge wires per terminal,

0O L101 24 VDG coil - installed, not wired (for customer use).

0 L102 24 VDC coit - emergency position - relay energized when
switch Is in source 2 (emergency) posiion.

0O L103 24 VDC coil - normal position - relay energized whan switch
Is in source 1 {normal} position

0O L201 12 VDC coil installed, not wired {for customer use)

0O L202 12 VDC coll - emergency position - relay energized when
swilch is in source 2 {emergency) position

0O L203 12 VDC coll - normal position - relay energized when switch
Is in source 1 (normal) position

Miscellaneous options
O C027 Cover - guard
0O M0O03 Terminal block - 30 points {not wired)

Optional lug kits

0O ND32 Lug adapters, compression, 1z stab

0O NO45 Cable lugs, mechanical, 600 MCM, 4 per pole
0O NO66 Cable lugs, mechanical, 750 MCM, 4 per pole

Warranty

0O G009 1 year comprehensive

0O G004 2 year comprehensive

O G006 § year basic

0 G007 5 year comprehensive

7 G008 10 year major components

Shipping
B A051 Packing - export box (800-1000 A)

Accessories
O AC-170 Accessories specifications shest

Asia Pacific
10 Toh Guan Road #07-01
TT Intemational Tradepark
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