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Specification Sheet

Natural Gas
Generator Set
QSK60 Series

Engine
1000 kW — 1400 kW
60 Hz Continuous & Standby

EPA NSPS Stationary
EPA Non-Road Mobile

Description

This Cummins® gas generator set is a fully integrated
power generation system utilizing state of the art
technology that results in optimum performance and
efficient use of fuel for Continuous, CHP, Peaking,
and Standby applications.

Features

Exhaust Emissions - Lean burn technology provides
exhaust emissions levels as low as

0.7 g/hp-hr NOx. EPA NSPS Stationary and EPA Non-
Road Mobile certified at 1.0 g/hp-hr NOx.

Cummins Heavy-duty Engine - Rugged 4-cycle lean
burn gas combustion engine utilizing full authority
electronic engine management and monitoring.

Alternator - Several alternator sizes offer selectable
voltage and temperature rise with low reactance 2/3
pitch windings; low waveform distortion with non-linear
loads, fault clearing short circuit capability, bearing
and stator RTDs, anti-condensation heater, class F or
H insulation (see alternator datasheet for details).
Mechanically strengthened for use on utility paralleling
with unreliable grid.

Permanent Magnet Generator (PMG) -
Excitation system offers enhanced motor
starting and fault clearing short circuit
capability.

Control System - The PowerCommand 3.3®
generator set control is standard equipment
and provides total genset system integration
including full paralleling capability in grid or
load share mode, precise frequency and
voltage regulation, alarm and status message
display, AmpSentry™ protection, output
metering, auto-shutdown at fault detection
and a user interface panel installed onto the
genset. Optional remote operator panels are
also available.

Cooling System - The generator set is
equipped with the capability to interface with a
remote radiator or heat exchanger.

Warranty and Service - Backed by a
comprehensive warranty and worldwide
distributor network that can provide all levels
of service from replacement parts to
performance guarantee programs.

Model* Standby Rating, Continuous Rating, Configuration NOx Emissions, | Emissions
KW (KVA)** kW (kVA) g/hp-hr Compliance
C1000N6 1000 (1250) 4 pole direct 1.0 EPA NSPS Stationary
drive EPA Non-Road Mobile
C1250N6 1250 (1563) 4 pole direct 1.0 EPA NSPS Stationary
drive EPA Non-Road Mobile
C1350N6 1350 (1688) 4 pole direct 1.0 EPA NSPS Stationary
drive EPA Non-Road Mobile
C1400N6C 1400 (1750) 4 pole direct 0.7
drive 1.0 EPA NSPS Stationary
EPA Non-Road Mobile

*Genset is capable of operating between 0.8 lagging and 1.0 power factor. All fuel consumption and heat balance data is at

1.0 power factor.

**Ratings indicate available power for standby loads including electric fan parasitics.
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Generator Set Specifications
Governor regulation class

ISO 8528 Part 5, Class G1 with exceptions - see PTS (Prototype Test
Support) Data Sheet

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

Radio frequency emissions compliance

EN61000-6-2; EN61000-6-4; FCC Part 15 Subpart B; ICES-002;
ASINZS 2557

Single step load pickup

Generator set configuration dependent — consult factory for details

Engine Specifications

Design 4 cycle, V-block, turbo charged low temperature and after-cooled
Bore 159 mm (6.25 in.)
Stroke 190 mm (7.48 in.)

Displacement

60.3 L (3685in.%)

Cylinder block

Cast iron, V16

Battery charging alternator

None

Starting voltage

24 volts, negative ground

Fuel system

Lean burn

Ignition system

Individual coil on plug

Air cleaner type

Dry replaceable element

Lube oil filter type(s)

Full flow and bypass filters

Breather

Breather filter

Alternator Specifications
Design

Brushless, 4 pole, revolving field

Stator

2/3 pitch

Rotor

Two bearing

Insulation system

Class F and H see ADS (Alternator Data Sheet) for details

Standard temperature rise

105 °C (221 °F) Continuous @ 40 °C (104 °F) ambient

Exciter type

Permanent Magnet Generator (PMG)

Phase rotation

A(U), B (V), C (W)

Alternator cooling

Direct drive centrifugal blower fan

AC waveform Total Harmonic Distortion (THDV)

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
60 Hz Three phase Line — Neutral/Line — Line
e 240/416 o 254/440 e 277/480 e 347/600
e 2400/4160 e 7200/12470 e 7620/13200 e 7970/13800

Generator Set Options and Accessories
Engine Accessories
Exhaust silencers

e NOx1.0 g/hp-hr .
e NOx 0.7 g/hp-hr .
e Natural gas fuel methane .

index as low as 55 for
some models

Warranty

Control Panel

Remote operator
panel with HMI320

e Bladder expansion tank
Heat exchanger
e Exhaust heat recovery

Alternator

e Prime 1yr Unlimited Hours Comprehensive Base Warranty o 80 °C (176 °F) temperature rise
e  Standby 2yrs 1000 Hours Comprehensive Base Warranty « 105 °C (221 °F) temperature rise

e Standby 3, 4, or 5yrs Extended Warranty
. Prime/Peaking 2, 3, 5, or 10yrs Extended Warranty

e 125°C (257 °F) temperature rise

Note: Some voltages and options may not be available on all models - consult factory for availability.
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PowerCommand 3.3 Control System

The PowerCommand control system is a microprocessor
based genset monitoring, metering and control system
designed to meet the demands of today’s engine driven
gensets. The integration of all control functions into a single
control system provides enhanced reliability and
performance, compared to conventional genset control
systems. These control systems have been designed and
tested to meet the harsh environment in which gensets are
typically applied. Major features include:

e AmpSentry protection providing a full range of alternator
protection functions matched to the alternator provided.

¢ Extended paralleling (peak shave/base load) regulates
the genset real and reactive power output while paralleled
to the utility. Power can be regulated at either the genset
or utility bus monitoring point.

¢ Digital frequency synchronization and voltage matching.
e Isochronous load share.

¢ Droop kW and kVAr control.

¢ Real time clock for fault and event time stamping.

e Real time clock for start/stop to initiate a test with or
without load, or a Base load or Peak shave session.

e Digital voltage regulation. Three phase full wave FET
type regulator.

e Genset/Engine monitoring and protection.

o Utility/AC bus metering and protection.

¢ Modbus® interface for interconnecting to customer
equipment.

Operator/Display Panel

¢ Auto/Manual/Run/Stop mode selectors.

¢ Alpha-numeric display with pushbutton access for viewing
engine and alternator data and providing setup, controls
and adjustment.

e Circuit breaker position indication and manual control.
¢ 320 x 240 pixels graphic LED backlight LCD.

e Multiple language support.

Engine Protection

e Engine vitals - oil temperature and pressure, coolant
temperature and levels.

e Derate.

¢ Configurable alarm and status inputs.
e Emergency stop.

e Low and high battery voltage warning.
e Weak battery warning.

¢ Dead battery shutdown.

e Fail to start (overcrank) shutdown.

e Fail to crank shutdown.

¢ Cranking lockout.

Our energy working for you.™
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Engine Data

¢ Oil temperature and pressure.

e Coolant temperature and pressure, HT and LT.
¢ Intake manifold pressure and temperature.

e Exhaust temperature and pressure.

e Engine electronics temperature and DC voltage.

e Gas inlet and downstream pressures, mass flow rate, and
control valve position.

e Spark advance and knock level/count, per cylinder.
e Lube oil status, priming status.

¢ Oil and engine heater status.

o Start system status.

e Compressor and compressor bypass status.

o Auxiliary power supply status.

AmpSentry Alternator Protection

e Overcurrent and short circuit shutdown.

» Single and three phase fault current regulation.
e Over and under voltage shutdown.

e Over and under frequency shutdown.

¢ Overload warning and load shed alarm output.
¢ Reverse power and Var shutdown.

o Excitation fault.

Alternator Data

¢ AC voltage, Line-to-Line and Line-to-Neutral.

e Three phase AC current.

* Frequency.

e Total and individual phase power factor, kW and kVA.
¢ Alternator heater status.

¢ Winding and bearing temperatures.

Other Data

e Genset hardware data.

¢ Data logs - operational data.

e Fault history - up to 32 events.

e Start attempts, starts, running hours, kW hours.

¢ Engine data - operational data, monitored status
functions, auxiliary system inputs, etc.

e Service adjustments - operational, customer configurable
set up, calibration, etc.

Paralleling Data, Functions and Protection

e Genset and utility/AC bus source AC metering.
o First start sensor™ system.

 Active digital phase lock loop synchronizer.

e Sync check.

¢ Isochronous kW and kVAr load share controls.

o kW import/export and kVAr/PF control for extended utility
(mains) paralleling.

o Multiple genset load demand control.

e Power transfer control.

e Breaker control and status monitoring/warning.
e Inputs for remote kW and kVAr control.

For further detail on PowerCommand 3.3 see document
S-1570.
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Base Load (continuous) Definitions
Applicable for supplying power continuously to a constant load up to
the full output rating for unlimited hours. No sustained overload

capability is available for this rating.

Consult authorized distributor for rating (equivalent to continuous
power in accordance with ISO 8528, 1ISO 3046, AS2789, DIN 6271,

and BS 5514). This rating is not applicable to all generator set models.

Emergency Standby Power (ESP)

Definition

Applicable for supplying power to varying electrical load
for the duration of power interruption of a reliable utility
source. Emergency Standby Power (ESP) is in
accordance with 1ISO 8528.

Generator Set Data Sheets

This outline drawing is to provide
representative configuration details for model

See respective model data sheet for specific

60 Hz
Data Emissions | LT .
Model sheet | MN* | g/lhp-hr | (°C) | HT (°C) series only.
C1000N6 | D-6455 |55 |1.0 50 |90 model outline drawing number.
C1250N6 D-6454 | 72 10 50 90 Do not use for installation design
C1350N6 D-6453 | 78 1.0 50 90
C1400N6C | D-3246 | 75 0.7 50 90
C1400N6C | D-6452 | 78 1.0 50 90
* MN = Methane
Dimensions and Weights
Dim ‘A’ Dim ‘B’ Dim ‘C’ Set weight* wet

Model mm (in.) mm (in.) mm (in.) kg (Ibs)

C1000N6 5261 (207.1) 2231 (87.84) 2972 (116.99) | 12877 (28388)

C1250N6 5261 (207.1) 2231 (87.84) 2972 (116.99) | 12877 (28388)

C1350N6 5261 (207.1) 2231 (87.84) 2972 (116.99) | 12877 (28388)

| C1400N6C 5261 (207.1) 2231 (87.84) 2972 (116.99) | 12877 (28388) |

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

Codes and Standards

b 150 o

This generator set is designed
in facilities certified to ISO 9001
and manufactured in facilities
certified to ISO 9001 or
ISO 9002.

The Prototype Test Support
(PTS) program verifies the
performance integrity of the
generator set design.

U.S. EPA

The engine used in this
generator set meets U.S. EPA
emission limits under 40 CFR
Part 60 and 1048 (Stationary
and Mobile).

This generator set is available with
CE certification subject to EU
ROHS exclusion per EU 2011/65

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 device or after building main switch is open.

Our energy working for you.™
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Generator Set Data Sheet
1400 kW Continuous

Model: C1400N6C
Frequency: 60 Hz
Fuel Type: Pipeline Natural Gas

EPA NSPS & Non-Road Mobile Factory Certified
50°C (122°F)
90°C (194°F)

Emissions NOx:
LT water inlet temp:
HT water outlet temp:

Measured sound performance data sheet: MSP-1007
Prototype test summary data: PTS-644
Remote radiator cooling outline: 0500-5090

100% of 90% of Rated [75% of Rated [50% of Rated
Fuel Consumption (1ISO3046/1) See Note |Rated Load |Load Load Load
Fuel Consumption (LHV) ISO3046/1, kW 3776 3435 2923 2064
(MMBTUV/hr) 23,5 (12.89) (11.73) (9.98) (7.05)
Electrical Efficiency 1SO3046/1, percent 2510 [37.1% 36.7% 35.9% 33.9%
Thermal Efficiency 1SO3046/1, percent 2517  150.4% 50.9% 51.2% 52.0%
Engine
Engine Manufacturer Cummins
Engine Model QSK60G
Configuration V16
Displacement, L (cu.in) 60 (3672)

Aspiration Turbocharged and Charge Air Aftercooled
Gross Engine Power Output, kWm (hp) 1443 (1935)
BMEP, bar (psi) 16.1 (234)
Bore, mm (in) 159 (6.25)
Stroke, mm (in) 190 (7.48)
Rated Speed, rpm 1800

Piston Speed, m/s (ft/min) 11.4 (2244)
Compression Ratio 11.4:1

Lube Qil Capacity, L (qt) 379 (400)
Full Load Lubricating oil consumption,

g/kWe-hr (g/hp-hr) 0.15 (0.11)

Fuel

Gas supply pressure to FSOV inlet, bar (psi)18

0.2-0.46 (2.9 - 6.7)

Minimum Methane Index

78

Our energy working for you.™
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Starting System(s)

Electric Starter Voltage, volts 24
Minimum Battery Capacity @ 40°C (104°F), AH 450
Genset dimensions (see Note 1)

Genset Length, m (ft) 5.00 (16.40)
Genset Width, m (ft) 2.33 (7.64)
Genset Height, m (ft) 2.97 (9.74)

Genset Weight (wet), kg (Ibs)

13924 (30697)

See |100% of 90% of 75% of 50% of
Energy data Notes [Rated Load Rated Load Rated Load Rated Load
Continuous Generator Electrical Output
kWe @ 1.0 pf 2,510 1400 1260 1050 700
Total Heat Rejected in LT Circuit, kW (MMBTU/h) 14 102 (0.35) 92 (0.32) 84 (0.29) 68 (0.23)
Total Heat Rejected in HT Circuit, kW (MMBTU/h) 14 925 (3.16) 846 (2.89) 710 (2.42) 497 (1.69)
Unburnt, kW (MMBTU/h) 14 114 (0.39) 106 (0.36) 93 (0.32) 68 (0.23)
Heat Radiated to Ambient, kW (MMBTU/h) 14 162 (0.55) 147 (0.50) 125 (0.43) 87 (0.30)
Available Exhaust heat to 120°C, kW (MMBTU/h) 14 980 (3.34) 902 (3.08) 787 (2.69) 576 (1.97)
Intake air flow
Intake Air Flow Mass, kg/s (Ib/hr) 14 2.37 (18817) 2.14 (16961) 1.81 (14342) 1.28 (10183)
Intake Air Flow Volume, m*/s @ 0°C (scfm) 14 1.83 (4090) 1.65 (3690) 1.40 (3130) 0.99 (2210)
Maximum Air Cleaner Restriction, mmHG (in H,0) 19 18.3 (9.8) 18.3 (9.8) 18.3 (9.8) 18.3 (9.8)
Exhaust air flow
Exhaust Gas Flow Mass, kg/s (Ib/hr) 14 2.46 (19486) 2.21 (17569) 1.87 (14862) 1.33 (10556)
Exhaust Gas Flow Volume, m*/s (cfm) 14 5.25 (11120) 4.77 (10100) 4.10 (8680) 3.00 (6350)
Exhaust Temperature After Turbine, °C (°F) 4 482 (900) 488 (910) 501 (934) 524 (975)
Max Exhaust System Back Pressure, mmHG (in H,O) 12 37.3 (20.0) 37.3 (20.0) 37.3 (20.0) 37.3 (20.0)
Min Exhaust System Back Pressure, mmHG (in H,O) 12 0.0 (0.0) 0.0 (0.0) 0.0 (0.0) 0.0 (0.0)
HT cooling circuit
HT Circuit Engine Coolant Volume, L (gal) 182 (48) 182 (48) 182 (48) 182 (48)
HT Coolant Flow @ Max Ext Restriction, m*h (gal/min) 13,15 83 (365) 83 (365) 83 (365) 83 (365)
Maximum HT Engine Coolant Inlet Temp, °C (°F) 6 79 (174) 80 (176) 82 (179) 84 (183)
HT Coolant Outlet Temp, °C (°F) 6 90 (194) 90 (194) 90 (194) 90 (194)
Max Pressure Drop in External HT Circuit, bar (psig) 15 1.5 (21.8) 1.5 (21.8) 1.5 (21.8) 1.5 (21.8)
HT Circuit Maximum Pressure, bar (psig) 4.5 (65) 4.5 (65) 4.5 (65) 4.5 (65)
Minimum Static Head - Pump Inlet, bar (psig) 0.5 (7) 0.5 (7) 0.5 (7) 0.5 (7)
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See 100% of 90% of 75% of 50% of
LT Cooling Circuit Notes |Rated Load Rated Load Rated Load Rated Load
LT Circuit Engine Coolant Volume, L (gal) 34 (9) 34 (9) 34 (9) 34 (9)
LT Coolant Flow @ Max Ext Restriction, m*/h (gal/min) 13,15 23 (101) 23 (101) 23 (101) 23 (101)
Maximum LT Engine Coolant Inlet Temp, °C (°F) 7 50 (122) 50 (32) 50 (32) 50 (122)
Nominal LT Coolant Outlet Temp, °C (°F) 7 54 (129) 54 (32) 54 (32) 54 (129)
Max Pressure Drop in External LT Circuit, bar (psig) 15 1.0 (14.5) 1.0 (14.5) 1.0 (14.5) 1.0 (14.5)
LT Circuit Maximum Pressure, bar (psig) 4.5 (65) 4.5 (65) 4.5 (65) 4.5 (65)
Minimum Static Head - Pump Inlet, bar (psig) 0.5 (7) 0.5 (7) 0.5 (7) 0.5 (7)
Emissions

NOx Emissions dry, ppm
NOx Emissions, mg/Nm* @5% O (g/hp-h)

THC Emissions wet, ppm 11

THC Emissions, mg/INm® @5% O (g/hp-h) 11

CO Emissions dry, ppm 14 This rating is EPA NSPS Certified. Please refer to EPA emissions
CO Emissions, mg/Nm? @5% O, (g/hp-h) 14 datasheet for regulation limits.

CO, Emissions dry, percent 14

CO, Emissions, mg/Nm* @5% O (g/hp-h) 14

O, Emissions dry, percent 14

Particulates PM,, g/hp-h 14

Our energy working for you.™ power.cummins.com
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Genset De-rating

Altitude and Temperature Derate Multiplication Factor - On Grid, Soft Start

Barometer Altitude Table A
In Hg mbar Feet Meters |Derate Multiplier
20.7 701 9843 3000 0.69 0.67 0.66 0.65 0.63 0.61 0.58 0.55 0.52
214 723 9022 2750 0.72 0.70 0.69 0.68 0.66 0.64 0.61 0.58 0.55
22.1 747 8202 2500 0.75 0.74 0.72 0.71 0.70 0.67 0.64 0.61 0.58
228 771 7382 2250 0.78 0.77 0.75 0.74 0.73 0.70 0.67 0.64 0.62
235 795 6562 2000 0.81 0.80 0.79 0.77 0.76 0.73 0.70 0.68 0.65
24.3 820 5741 1750 0.84 0.83 0.82 0.80 0.79 0.76 0.74 0.71 0.68
25.0 846 4921 1500 0.88 0.86 0.85 0.84 0.82 0.79 0.77 0.74 0.71
258 872 4101 1250 0.91 0.89 0.88 0.87 0.85 0.83 0.80 0.77 0.74
26.6 899 3281 1000 0.94 0.92 0.91 0.90 0.89 0.86 0.83 0.80 0.77
274 926 2461 750 0.97 0.96 0.94 0.93 0.92 0.89 0.86 0.83 0.81
28.3 954 1640 500 1.00 0.99 0.97 0.96 0.95 0.92 0.89 0.86 0.84
29.1 983 820 250 1.00 1.00 1.00 0.99 0.98 0.95 0.92 0.90 0.87
29.5 995 492 150 1.00 1.00 1.00 1.00 0.99 0.96 0.94 0.91 0.88
30.0 1012 0 0 1.00 1.00 1.00 1.00 1.00 0.98 0.96 0.93 0.90
°C 20 25 30 35 40 45 50 55 60
°F 68 77 86 95 104 113 122 131 140
Air Filter Inlet Temperature

Altitude and Temperature Derate Multiplication Factor - Off Grid

Barometer Altitude Table A
In Hg mbar Feet Meters |Derate Multiplier
20.7 701 9843 3000 0.67 0.66 0.64 0.63 0.62 0.58 0.55 0.52 -
214 723 9022 2750 0.70 0.69 0.67 0.66 0.65 0.62 0.58 0.55 0.52
22.1 747 8202 2500 0.73 0.72 0.71 0.69 0.68 0.65 0.61 0.58 0.55
228 771 7382 2250 0.76 0.75 0.74 0.72 0.71 0.68 0.65 0.61 0.58
235 795 6562 2000 0.80 0.78 0.77 0.76 0.74 0.71 0.68 0.65 0.61
24.3 820 5741 1750 0.83 0.81 0.80 0.79 0.77 0.74 0.71 0.68 0.64
25.0 846 4921 1500 0.86 0.85 0.83 0.82 0.81 0.77 0.74 0.71 0.68
258 872 4101 1250 0.89 0.88 0.86 0.85 0.84 0.80 0.77 0.74 0.71
26.6 899 3281 1000 0.92 0.91 0.90 0.88 0.87 0.84 0.80 0.77 0.74
274 926 2461 750 0.95 0.94 0.93 0.91 0.90 0.87 0.84 0.80 0.77
28.3 954 1640 500 0.98 0.97 0.96 0.94 0.93 0.90 0.87 0.83 0.80
29.1 983 820 250 1.00 1.00 0.99 0.98 0.96 0.93 0.90 0.87 0.83
29.5 995 492 150 1.00 1.00 1.00 0.99 0.98 0.94 0.91 0.88 0.85
30.0 1012 0 0 1.00 1.00 1.00 1.00 0.99 0.96 0.93 0.90 0.87
°C 20 25 30 35 40 45 50 55 60
°F 68 77 86 95 104 113 122 131 140
Air Filter Inlet Temperature

Temperature & altitude derate

1. Determine derate multiplier vs. temperature and altitude in Table A.

2 Assumes the LT return temperature is 10 °C above the air filter inlet with a maximum LT temperature of 50 °C.

3. If the LT temperature exceeds 50°C, consult factory for recommendations.

4 Altitude is based upon SAE standard ambient pressure vs. altitude. For low barometric conditions add 150 m (500

ft) to site altitude.

Our energy working for you.™ power.cummins.com

©2019 Cummins Inc. | D-6452 Dec 2019



Genset De-rating

Heat Rejection Factor (altitude and ambient) for HT and LT Circuits

Barometer Altitude Table B
In Hg mbar Feet Meters  |Multiplier for HT & LT (1/4) Heat Rejection vs Alt & Temp.
20.7 701 9843 3000 1.1 1.13 1.14 1.15 1.17 1.18 1.19 1.20 1.22
21.4 723 9022 2750 1.10 1.12 1.13 1.14 1.15 1.17 1.18 1.19 1.21
221 747 8202 2500 1.09 1.10 1.12 1.13 1.14 1.16 1.17 1.18 1.20
22.8 771 7382 2250 1.08 1.09 1.1 1.12 1.13 1.14 1.16 1.17 1.18
235 795 6562 2000 1.07 1.08 1.09 1.1 1.12 1.13 1.15 1.16 1.17
243 820 5741 1750 1.06 1.07 1.08 1.10 1.1 1.12 1.14 1.15 1.16
25.0 846 4921 1500 1.05 1.06 1.07 1.09 1.10 1.1 1.12 1.14 1.15
25.8 872 4101 1250 1.04 1.05 1.06 1.07 1.09 1.10 1.1 1.13 1.14
26.6 899 3281 1000 1.02 1.04 1.05 1.06 1.08 1.09 1.10 1.12 1.13
27.4 926 2461 750 1.01 1.03 1.04 1.05 1.07 1.08 1.09 1.10 1.12
28.3 954 1640 500 1.00 1.02 1.03 1.04 1.05 1.07 1.08 1.09 1.1
291 983 820 250 0.99 1.00 1.02 1.03 1.04 1.06 1.07 1.08 1.10
29.5 995 492 150 0.99 1.00 1.01 1.03 1.04 1.05 1.06 1.08 1.09
30.0 1012 0 0 0.98 0.99 1.01 1.02 1.03 1.05 1.06 1.07 1.08
°C 20 25 30 35 40 45 50 55 60
°F 68 77 86 95 104 113 122 131 140
Air Filter Inlet Temperature
LT & HT Circuit Heat Rejection Calculation
1. Determine derate multiplier vs. temperature and altitude in Table A.
2. Using the multiplier from #1 above as the percent load factor determine the heat rejection from the previous page.
3. From Table B find the LT circuit multiplier. *The HT circuit multiplier is 1/4 of the multiplier shown in the table e.g. if
the table says 1.04, the actual factor for HT is 1.01.
4. Multiply the result of step 2 by the result of step 3 to obtain the heat rejection at your altitude and temperature.
Methane Index Derate Multiplication Factor*
Table C
Derate Mutiplier
LT Inlet Temp Derate Factor
°F °C 1.00 0.90 0.75 0.50
122 50 78 69 54 45
131 55 82 73 58 49
140 60 86 77 62 53
149 65 90 81 66 57
158 70 94 85 70 61
Methane Index Derate
1. Determine derate multiplier vs. Methane Number in Table C based on MN given your gas analysis input into the
Cummins Gas Analysis Tool.
2. Using the multiplier from #1 above as the percent load factor determine the max load in kW using the nominal max
rated load.
Our energy working for you.™ power.cummins.com
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Alternator Data

Connection Temp Rise Duty9 Alternator Data

Voltage Range Configuration Degrees C Cycle Winding No. Sheet

380-480 Wye, 3 Phase 80 C N/A See Note 16
416-480 Wye, 3 Phase 80 C N/A See Note 16
600 Wye, 3 Phase 80 C N/A See Note 16
4160 Wye, 3 Phase 80 C N/A See Note 16
12470-13800 Wye, 3 Phase 80 C N/A See Note 16
380-416 Wye, 3 Phase 105 C N/A See Note 16
440-480 Wye, 3 Phase 105 C N/A See Note 16
480 Wye, 3 Phase 105 C N/A See Note 16
600 Wye, 3 Phase 105 C N/A See Note 16
4160 Wye, 3 Phase 105 C N/A See Note 16
440-480 Wye, 3 Phase 125 C N/A See Note 16

Continuous Rating Defintion

Applicable for supplying power continuously to a constant load up to the full output rating for unlimited hours. No sustained
overload capability is available for this rating. Consult authorized distributor for rating. (Equivalent to Continuous Power in
accordance with 1SO8528, 1SO3046, AS2789, DIN6271, and BS5514).

Note:

1) Weights and set dimensions represent a generator set with its standard features only. See outline drawing for other configurations.
2) At ISO3046 reference conditions, altitude 1013 mbar (30in Hg), air inlet temperature 25°C (77°F)

3) According to ISO 3046/l with fuel consumption tolerance of +5%, -0%

4) With air intake at 25°C (77°F). Tolerance + 10°C.

5) Tested using pipeline natural gas with LHV of 35.64MJ/Nm3 (905BTU/scf).

6) Outlet temperature controlled by thermostat. Inlet temperature for reference only. Data taken with 50% Glycol and with outlet temperature at max allowance.
7) Inlet temperature controlled by thermostat, outlet temperature for reference only. Data taken with 50% Glycol.

8) Without engine driven coolant pumps

9) Standby (S), Prime (P), Continuous (C)

10) At electrical output of 1.0 Power Factor, 97% Alternator Efficiency

11) Tolerance +15%. Values shown are measured using fuel with less than 1% NMHC by volume. Values can vary significantly depending on NMHC found in
the fuel.

12) Exhaust system back pressure is at rated load and will decrease at lower loads. Minimum restriction/back pressure is 0 mm H,O.
13) Flow including off engine thermostats.

14) Tolerance +/- 10%

15) Pressure drop external to genset.

16) Alternator model and data sheet information available on www.powersuite.cummins.com

17) Exhaust gas cooled to 120 °C.

18) Fuel pressure capability will vary depending on fuel quality and site conditions.

19) Maximum Air Cleaner Restriction based on intake air temperature below 35 °C. [f intake air temperature rises above 35 °C, contact Application
Engineering for guidance.

For more information contact your local Cummins distributor
or visit power.cummins.com

Our energy working for you.™ ®

©2019 Cummins Inc. All rights reserved. Cummins is a registered trademark of Cummins Inc. PowerCommand, InPower and “Our energy working for you.” are trademarks of Cummins Inc. Other company,
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2019 EPA Exhaust Emission
Compliance Statement

C1400 N6C
60 Hz Spark Ignited Generator Set

Compliance Information:

The engine used in this generator set meets U.S. EPA emission limits under 40 CFR Part 60 and 1048 (Stationary and
Mobile).

Engine Manufacturer: Cummins Inc.

EPA Certificate Number: KCEXB60.0AAB-010
Effective Date: 12/18/2018

Date Issued: 12/18/2018

EPA Engine Family (Cummins Emissions Family): KCEXB60.0AAB

Engine Information:

Model: QSK60G Bore: 6.26 in. (159 mm)
Engine Nameplate HP: 1953 Stroke: 7.48 in. (190 mm)
Type: 4 Cycle, Vee, 16 Cylinder Displacement: 3671.0 cu. in. (60 liters)
Aspiration: Turbocharged and Aftercooled Compression Ratio: 11.4:1

Emission Control Device:  Turbocharged and Aftercooled Exhaust Stack Diameter: 8.0 in (203 mm)

U.S. Environmental Protection Agency Sl Emission Limits

Grams per BHP-hr Grams per KWm-hr

Lean Burn Gas:

NOx+NMHC CO NOx+NMHC co
Non-Road 1048 - - - -
Test Results 0.8 2.0 1.1 2.7
EPA Emissions Limit 2.0 3.3 2.7 4.4

Grams per BHP-hr Grams per kWm-hr

Lean Burn Gas: NOX co VOC NOX co VOC
Stationary Part 60 — — — — — —
Test Results 0.8 2.0 0.1 1.1 2.7 0.1
EPA Emissions Limit 1.0 2.0 0.7 1.3 2.7 0.9

Notes:
Tests conducted using alternate methods, instrumentation, fuel or reference conditions can yield different results.

Engine operation with excessive air intake or exhaust restriction beyond published maximum limits, or with improper
maintenance, may result in elevated emission levels.

Cummins Inc. Data and specification subject to change without notice EPA-2039a
(20/19)
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Alternator data sheet

Frame size: P734E

Characteristics
Weights: Stator assembly:

Rotor assembly:

Complete assembly:

Maximum speed:
Excitation current:

Insulation system:

Full load:
No load:
Class H throughout

3851 Ib
3276 Ib
7840 Ib
2250 rpm
3.6 Amps
0.5 Amps

1747 kg
1486 kg
3556 kg

3 @ Ratings (0.8 power factor) 60 Hz Voltage (winding no)
(Based on specific temperature rise at 40° C | 220/380 240/416 220/380 240/416 254/440 277/480 347/600
ambient temperature) (13) (13) (312) (312) (312) (312) (07)
163° C rise ratings kW 1560 1772 1892 1972 1972
kVA 1950 2215 2365 2465 2465
150° C rise ratings kW 1516 1724 1840 1916 1916
kVA 1895 2155 2300 2395 2395
125° C rise ratings kW 1460 1656 1768 1840 1840
kVA 1825 2070 2210 2300 2300
105° C rise ratings kW 1356 1540 1644 1712 1712
kVA 1695 1925 2055 2140 2140
80° C rise ratings kW 1256 1424 1520 1584 1584
kVA 1570 1780 1900 1980 1980
Reactances (perunit £ 10%) | 220/380 240/416 220/380 240/416 254/440 277/480 347/600
(13) (13) (312) (312) (312) (312) (07)
(Based on full load at 125° C rise rating)
Synchronous 4.06 3.85 3.67 3.21 3.21
Transient 0.24 0.23 0.22 0.19 0.12
Subtransient 0.18 0.17 0.16 0.14 0.09
Negative sequence 0.25 0.24 0.23 0.20 0.12
Zero sequence 0.04 0.03 0.03 0.03 0.02
Motor starting 220/380 240/416 220/380 240/416 254/440 277/480 347/600
(13) (13) (312) (312) (312) (312) (07)
Maximum kVA (90% sustained voltage) 6716 6716 6716 6716 6716
Time constants 220/380 240/416 220/380 240/416 254/440 277/480 347/600
(sec) (13) (13) (312) (312) (312) (312) (07)
Transient 0.149 0.149 0.149 0.149 0.149
Subtransient 0.020 0.020 0.020 0.020 0.020
Open circuit 2.460 2.460 2.460 2.460 2.460
DC 0.020 0.020 0.020 0.020 0.020
Windings (@20°C) | 220/380 240/416 220/380 240/416 254/440 277/480 347/600
(13) (13) (312) (312) (312) (312) (07)
Stator resistance (Line to Line, Ohms) 0.00093 0.00093 0.00093 0.00093 0.00300
Rotor resistance (Ohms) 2.17 217 217 217 217
Number of leads 6 6 6 6 6
Cummins Inc. Data and specification subject to change without notice ADS-333
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Alternator data sheet Frame size: P734E

Winding 312

THREE PHASE EFFICIENCY CURVES

Cummins Inc. Data and specification subject to change without notice ADS-333
(09/17)



Alternator data sheet Frame size: P734E

Winding 312
Lecked Rotor Motor Starting Curve
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Alternator data sheet Frame size: P734E

Three-phase Short Circult Decrement Curve. No-load Excitation at Rated Speed
Based on star (wye) connection.
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PowerCommand®
3.3 control system

> Specification sheet Power

Generation

Our energy working for you.™

Control system description Features

The PowerCommand® control system is a microprocessor- ¢ 320 x 240 pixels graphic LED backlight LCD.
based genset monitoring, metering and control system « Multiple language support.
designed to meet the demands of today’s engine driven

gensets. The integration of all control functions into a * AmpSentry™ protection - for true alternator overcurrent

single control system provides enhanced reliability and pr.ojfecnon. |

performance, compared to conventional genset control « Digital Power Transfer Control (AMF) provides load
systems. These control systems have been designed and transfer operation in open transition, closed transition, or
tested to meet the harsh environment in which gensets are soft (ramping) transfer modes.

typically applied.

Extended Paralleling (Peak Shave/Base Load) regulates
the genset real and reactive power output while
paralleled to the utility. Power can be regulated at either
the genset or utility bus monitoring point.

Digital frequency synchronization and voltage matching.
Isochronous Load Share

Droop KW and KVAR Control

Real time clock for fault and event time stamping.

Exerciser clock and time of day start/stop initiate a test
with or without load, or a Base Load or Peak Shave
session.

Digital voltage regulation. Three phase full wave FET
type regulator compatible with either shunt or PMG
systems.

Digital engine speed governing (where applicable)
Generator set monitoring and protection.
Utility/AC Bus metering and protection

12 and 24 V DC battery operation.

Modbus® interface for interconnecting to customer
equipment.

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

Certifications - Suitable for use on gensets that are
designed, manufactured, tested and certified to relevant
UL, NFPA, ISO, IEC, Mil Std. and CE standards.

©2010 Cummins Power Generation Inc. All rights reserved. Cummins Power Generation and Cummins are registered trademarks of Cummins
Inc. PowerCommand, AmpSentry, InPower and “Our energy working for you.” are trademarks of Cummins Power Generation. Other
company, product, or service names may be trademarks or service marks of others. Specifications are subject to change without notice.
S-1570b (5/10) Page 1 of 12



PowerCommand digital
genset control
PCC 3300

Description

The PowerCommand genset control is suitable for use on
a wide range of diesel and lean burn natural gas gensets in
paralleling applications. The PowerCommand control is
compatible with shunt or PMG excitation style. It is
suitable for use with reconnectable or non-reconnectable
generators, and it can be configured for any frequency,
voltage and power connection from 120-600 VAC line-to-
line, 601-45,000 VAC with external PT.

Power for this control system is derived from the genset
starting batteries. The control functions over a voltage
range from 8 VDC to 30 VDC.

Features

e 12 and 24 VDC battery operation.

¢ Digital voltage regulation - Three phase full wave FET
type regulator compatible with either shunt or PMG
systems. Sensing is three phase.

¢ Digital engine speed governing (where applicable) —
Provides isochronous frequency regulation.

o Full authority engine communications (where applicable)
- Provides communication and control with the Engine
Control Module (ECM).

o AmpSentry™ protection - for true alternator overcurrent
protection.

* Genset monitoring - Monitors status of all critical engine
and alternator functions.

« Digital genset metering (AC and DC).

o Genset battery monitoring system to sense and warn
against a weak battery condition.

o Configurable for single or three phase AC metering.

e Engine starting - Includes relay drivers for starter, fuel
shut off (FSO), glow plug/spark ignition power and
switch B+ applications.

* Genset protection — Protects engine and alternator.
¢ Real time clock for fault and event time stamping.

Our energy working for you.™

WWW.cumminspower.com

©2010 Cummins Power Generation Inc. All rights reserved. Cummins Power Generation and Cummins are registered trademarks of Cummins
Inc. PowerCommand, AmpSentry, InPower and “Our energy working for you.” are trademarks of Cummins Power Generation. Other
company, product, or service names may be trademarks or service marks of others. Specifications are subject to change without notice.
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o Exerciser clock and time of day start/stop initiate a test
with or without load, or a Base Load or Peak Shave
session.

Digital Power Transfer Control (AMF) provides load
transfer operation in open transition, closed transition, or
soft (ramping) transfer modes.

Extended Paralleling (Peak Shave/Base Load) regulates
the genset real and reactive power output while
paralleled to the utility. Power can be regulated at either
the genset or utility bus monitoring point.

Digital frequency synchronization and voltage matching.
Isochronous Load Share
e Droop KW and KVAR Control

Sync Check — The sync check function has adjustments
for phase angle window, voltage window, frequency
window and time delay.

Utility/AC Bus metering and protection

e Advanced serviceability — using InPower™, a PC-based
software service tool.

Environmental protection — The control system is
designed for reliable operation in harsh environments.
The main control board is a fully encapsulated module
that is protected from the elements.

 ModBus interface for interconnecting to customer
equipment.

Configurable inputs and outputs — Four discrete inputs
and four dry contact relay outputs.

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

e Certifications — Suitable for use on gensets that are
designed, manufactured, tested and certified to relevant
UL, NFPA, ISO, IEC, Mil Std. and CE standards.

Base control functions
HMI capability
Options - Local and remote HMI options

Operator adjustments — The HMI includes provisions for
many set up and adjustment functions.

Genset hardware data - Access to the control and
software part number, genset rating in KVA and genset
model number is provided from the HMI or InPower.

Data logs - Includes engine run time, controller on time,
number of start attempts, total kilowatt hours, and load
profile. (Control logs data indicating the operating hours at
percent of rated kW load, in 5% increments. The data is
presented on the operation panel based on total operating
hours on the generator.)

Fault history — Provides a record of the most recent fault
conditions with control date and time stamp. Up to 32
events are stored in the control non-volatile memory.

Alternator data

Power
Generation
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Voltage (single or three phase line-to-line and line-to-
neutral)

Current (single or three phase)

kW, KVAR, power factor, KVA (three phase and total)
- Frequency

For Lean Burn Natural Gas Engine applications:

Alternator heater status

Alternator winding temperature (per phase)
Alternator drive end bearing temperature

- Alternator non-drive end bearing temperature

Utility/AC bus data

- Voltage (three phase line-to-line and line-to-neutral)
- Current (three phase and total)

- kW, KVAR, power factor, KVA (three phase and total)
- Frequency

Engine data

- Starting battery voltage

- Engine speed

- Engine temperature

- Engine oil pressure

- Engine oil temperature

- Intake manifold temperature

- Coolant temperature

- Comprehensive Full Authority Engine (FAE) data (where
applicable)

For Lean Burn Natural Gas Engine applications:

- Safety shutoff valve status

- Valve proving status

- Downstream gas pressure

- Gas inlet pressure

- Gas mass flow rate

- Control valve position

- Gas outlet pressure

- Manifold pressure

- Manifold temperature

- Throttle position

- Compressor outlet pressure

- Turbo speed

- Compressor bypass position

- Cylinder configuration (e.g., drive end and non-drive end
configurations

- Coolant pressure 1 and 2 (e.g., HT and LT)

- Coolant temperature 1 and 2 (e.g., HT and LT)

- Exhaust port temperature (up to 18 cylinders)

- Pre-filter oil pressure

- Exhaust back pressure

- CM700 internal temperature

- CM700 isolated battery voltage

- Speed bias

- CM558 internal temperature

- CM558 isolated battery voltage

- Knock level (up to 18 cylinders)

- Spark advance (up to 18 cylinders)

- Knock count (up to 18 cylinders)

- Auxiliary supply disconnector status

Our energy working for you.™

WWW.Cumminspower.com
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- Engine heater status

- Coolant circulating pump status
- Lube oil priming pump status

- Lube oil status

- Oil heater status

- Derate authorization status

- Start system status

- Ventilator fan status

- Ventilation louvre status

- Radiator fan status

- DC PSU status

- Start inhibit/enable status and setup

Service adjustments — The HMI includes provisions for
adjustment and calibration of genset control functions.
Adjustments are protected by a password. Functions
include:

- Engine speed governor adjustments

- Voltage regulation adjustments

- Cycle cranking

- Configurable fault set up

- Configurable input and output set up

- Meter calibration

- Paralleling setup

- Display language and units of measurement

Engine control

SAE-J1939 CAN interface to full authority ECMs (where
applicable). Provides data transfer between genset and
engine controller for control, metering and diagnostics.

12 VDC/24 VDC battery operations - PowerCommand will
operate either on 12 VDC or 24 VDC batteries.

Temperature dependent governing dynamics (with
electronic governing) - modifies the engine governing
control parameters as a function of engine temperature.
This allows the engine to be more responsive when warm
and more stable when operating at lower temperature
levels.

Isochronous governing - (where applicable) Capable of
controlling 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.

Droop electronic speed governing - Control can be
adjusted to droop from 0 to 10% from no load to full load.

Remote start mode - It accepts a ground signal from
remote devices to automatically start the genset and
immediately accelerates to rated speed and voltage or run
at idle until engine temperature is adequate. The remote
start signal will also wake up the control from sleep mode.
The control can incorporate a time delay start and stop.

Power
Generation



Remote and local emergency stop - The control accepts a
ground signal from a local (genset mounted) or remote
(facility mounted) emergency stop switch to cause the
genset to immediately shut down. The genset is
prevented from running or cranking with the switch
engaged. If in sleep mode, activation of either emergency
stop switch will wakeup the control.

Sleep mode - The control includes a configurable low
current draw state to minimize starting battery current
draw when the genset is not operating. The control can
also be configured to go into a low current state while in
auto for prime applications or applications without a
battery charger.

Engine starting - The control system supports automatic
engine starting. Primary and backup start disconnects are
achieved by one of two methods: magnetic pickup or main
alternator output frequency. The control also supports
configurable glow plug control when applicable.

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

Time delay start and stop (cooldown) - 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 shut down after signal to stop in normal
operation modes. Default for both time delay periods is 0
seconds.

For Lean Burn Natural Gas Engine applications:

Engine start inhibit/enable — The function will allow
application-specific processes to be started prior to the
genset/engine start (e.g., pumps, boosters, etc.).

Alternator control

The control includes an integrated three phase line-to-line
sensing voltage regulation system that is compatible with
shunt or PMG excitation systems. The voltage regulation
system is a three phase full wave rectified and has an FET
output for good motor starting capability. Major system
features include:

Digital output voltage regulation - Capable of regulating
output voltage to within +/-1.0% for any loads between no
load and full load. Voltage drift will not exceed +/-1.5% for
a 40 °C (104 °F) change in temperature in an eight hour
period. On engine starting or sudden load acceptance,
voltage is controlled to a maximum of 5% overshoot over
nominal level.

The automatic voltage regulator feature can be disabled to
allow the use of an external voltage regulator.

Droop voltage regulation - Control can be adjusted to
droop from 0-10% from no load to full load.

Our energy working for you.™

WWW.Cumminspower.com
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Torque-matched V/Hz overload control - The voltage roll-
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 three times
rated current under fault conditions for both single phase
and three phase faults. In conjunction with a permanent
magnet generator, it will provide three times rated current
on all phases for motor starting and short circuit
coordination purpose.

Paralleling functions

First Start Sensor™ system — PowerCommand
provides a unique control function that positively prevents
multiple gensets from simultaneously closing to an isolated
bus under black start conditions. The First Start Sensor
system is a communication system between the gensets
that allows the gensets to work together to determine
which genset is a system should be the first to close to the
bus. The system includes an independent backup
function, so that if the primary system is disabled the
required functions are still performed.

Synchronizing - Control incorporates a digital
synchronizing function to force the genset to match the
frequency, phase and voltage of another source such as a
utility grid. The synchronizer includes provisions to
provide proper operation even with highly distorted bus
voltage waveforms. The synchronizer can match other
sources over a range of 60-110% of nominal voltage and
-24 to +6 hertz. The synchronizer function is configurable
for slip frequency synchronizing for applications requiring a
known direction of power flow at instant of breaker closure
or for applications where phase synchronization
performance is otherwise inadequate.

Load sharing control — The genset control includes an
integrated load sharing control system for both real (kW)
and reactive (kVar) loads when the genset(s) are operating
on an isolated bus. The control system determines kW
load on the engine and kVar load on the alternator as a
percent of genset capacity, and then regulates fuel and
excitation systems to maintain system and genset at the
same percent of load without impacting voltage or
frequency regulation. The control can also be configured
for operation in droop mode for kW or Kvar load sharing.

Power
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Load govern control - When PowerCommand receives
a signal indicating that the genset is paralleled with an
infinite source such as a utility (mains) service, the genset
will operate in load govern mode. In this mode the genset
will synchronize and close to the bus, ramp to a pre-
programmed kW and kVar load level, and then operate at
that point. Control is adjustable for kW values from 0-
100% of standby rating, and 0.7-1.0 power factor
(lagging). Default setting is 80% of standby and 1.0 power
factor. The control includes inputs to allow independent
control of kW and kVar load level by a remote device while
in the load govern mode. The rate of load increase and
decrease is also adjustable in the control. In addition, the
control can be configured for operation in kW or kVAR
load govern droop.

Load demand control — The control system includes the
ability to respond to an external signal to initiate load
demand operation. On command, the genset will ramp to
no load, open its paralleling breaker, cool down, and shut
down. On removal of the command, the genset will
immediately start, synchronize, connect, and ramp to its
share of the total load on the system.

Sync check - The sync check function decides when
permissive conditions have been met to allow breaker
closure. Adjustable criteria are: phase difference from
0.1-20 deg, frequency difference from 0.001-1.0 Hz,
voltage difference from 0.5-10%, and a dwell time from
0.5-5.0 sec. Internally the sync check is used to perform
closed transition operations. An external sync check
output is also available.

Genset and utility/AC bus source AC metering -
The control provides comprehensive three phase AC
metering functions for both monitored sources, including:
3-phase voltage (L-L and L-N) and current, frequency,
phase rotation, individual phase and totalized values of
kW, kVAR, kVA and Power Factor; totalized positive and
negative kW-hours, kVAR-hours, and kVA-hours. Three
wire or four wire voltage connection with direct sensing of
voltages to 600V, and up to 45kV with external
transformers. Current sensing is accomplished with either
5 amp or 1 CT secondaries and with up to 10,000 amp
primary. Maximum power readings are
32,000kW/kVAR/KVA.

Power transfer control - provides integrated automatic
power transfer functions including source availability
sensing, genset start/stop and transfer pair monitoring and
control. The transfer/retransfer is configurable for open
transition, fast closed transition (less than 100msec
interconnect time), or soft closed transition (load ramping)
sequences of operation. Utility source failure will
automatically start genset and transfer load, retransferring
when utility source returns. Test will start gensets and
transfer load if test with load is enabled. Sensors and
timers include:

Our energy working for you.™

Www.cumminspower.com

©2010 Cummins Power Generation Inc. All rights reserved. Cummins Power Generation and Cummins are registered trademarks of Cummins
Inc. PowerCommand, AmpSentry, InPower and “Our energy working for you.” are trademarks of Cummins Power Generation. Other
company, product, or service names may be trademarks or service marks of others. Specifications are subject to change without notice.

S-1570b (5/10) Page 5 of 12

Under voltage sensor: 3-phase L-N or L-L under voltage
sensing adjustable for pickup from 85-100% of nominal.
Dropout adjustable from 75-98% of pickup. Dropout delay
adjustable from 0.1-30 sec.

Over voltage sensor: 3-phase L-N or L-L over voltage
sensing adjustable for pickup from 95-99% of dropout.
Dropout adjustable from 105-135% of nominal. Dropout
delay adjustable from 0.5-120 sec. Standard configuration
is disabled, and is configurable to enabled in the field using
the HMI or InPower service tools.

Over/Under frequency sensor: Center frequency
adjustable from 45-65 Hz. Dropout bandwidth adjustable
from 0.3-5% of center frequency beyond pickup
bandwidth. Pickup bandwidth adjustable from 0.3-20% of
center frequency. Field configurable to enable.

Loss of phase sensor: Detects out of range voltage phase
angle relationship. Field configurable to enable.

Phase rotation sensor: Checks for valid phase rotation of
source. Field configurable to enable.

Breaker tripped: If the breaker tripped input is active, the
associated source will be considered as unavailable.

Timers: Control provides adjustable start delay from 0-
300sec, stop delay from 0-800sec, transfer delay from 0-
120sec, retransfer delay from 0-1800sec, programmed
transition delay from 0-60sec, and maximum parallel time
from 0-1800sec.

Breaker control - Utility and Genset breaker interfaces
include separate relays for opening and closing breaker, as
well as inputs for both 'a' and 'b' breaker position contacts
and tripped status. Breaker diagnostics include Contact
Failure, Fail to Close, Fail to Open, Fail to Disconnect, and
Tripped. Upon breaker failure, appropriate control action
is taken to maintain system integrity.

Extended paralleling - In extended paralleling mode
(when enabled) the controller will start the genset and
parallel to a utility source and then govern the real and
reactive power output of the genset based on the desired
control point. The control point for the real power (kW) can
be configured for either the genset metering point ("Base
Load") or the utility metering point ("Peak Shave"). The
control point for the reactive power (kVAR or Power Factor)
can also be independently configured for either the genset
metering point or the utility metering point. This flexibility
would allow base kW load from the genset while
maintaining the utility power factor at a reasonable value to
avoid penalties due to low power factor. The System
always operates within genset ratings. The control point
can be changed while the system is in operation. Set
points can be adjusted via hardwired analog input or
adjusted through an operator panel display or service tool.
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Exerciser clock -The exerciser clock (when enabled)
allows the system to be operated at preset times in either
test without load, test with load, or extended parallel
mode. A Real Time Clock is built in. Up to 12 different
programs can be set for day of week, time of day,
duration, repeat interval, and mode. For example, a test
with load for 1 hour every Tuesday at 2AM can be
programmed. Up to 6 different exceptions can also be set
up to block a program from running during a specific date
and time period.

Application types - Controller is configured to operating
in one of six possible application types. These topologies
are often used in combinations in larger systems, with
coordination of the controllers in the system either by
external device or by interlocks provided in the control.
Topologies that may be selected in the control include:

Standalone: Control provides monitoring, protection and
control in a non-paralleling application.

PCC
2300

Synchronizer only: control will synchronize the genset to
other source when commanded to either via a hardwired
or Modbus driven input.

Sync
Enable
3 Sync
PCC |—»
@ 3300 Check
G

Isolated Bus: allows the genset to perform a dead bus
closure or synchronize to the bus and isochronously share
kW and kVAR loads with other gensets.
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Load share lines

$ PCC PCC PCC
3300 Tniwx Tniwx
G G G

- D D

Utility Single: Control monitors one genset and utility. The
control will automatically start and provide power to a load
if the utility fails. The control will also resynchronize the
genset back to the utility and provides extended paralleling
capabilities.

) Position Only

Utility Multiple: Supports all functionality of Isolated Bus
and provides extended paralleling to the utility. Extended
paralleling load set points follow a constant setting;
dynamically follow an analog input, Modbus register or
HMI.

Power
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FCC FCC FCC
2200 D 2aEs

Parallel Enable

Power Transfer Control: control operates a single
genset/single utility transfer pair in open transition, fast
closed transition, or soft closed transition. Extended
paralleling functionality also provides base load and peak
shave options.

Protective functions

On operation of a protective function the control will
indicate a fault by illuminating the appropriate status LED
on the HMI, as well as display the fault code and fault
description on the LCD. The nature of the fault and time of
occurrence are logged in the control. The service manual
and InPower service tool provide service keys and
procedures based on the service codes provided.
Protective functions include:

Battle short mode

When enabled and the battle short switch is active, the
control will allow some shutdown faults to be bypassed. If
a bypassed shutdown fault occurs, the fault code and
description will still be annunciated, but the genset will not
shutdown. This will be followed by a fai/ fo shutdown fault.
Emergency stop shutdowns and others that are critical for
proper operation (or are handled by the engine ECM) are
not bypassed. Please refer to the Control Application
Guide or Manual for list of these faults.

Derate

The Derate function reduces output power of the genset in
response to a fault condition. If a Derate command occurs
while operating on an isolated bus, the control will issue
commands to reduce the load on the genset via contact
closures or Modbus. If a Derate command occurs while in
utility parallel mode, the control will actively reduce power
by lowering the base load kW to the derated target kW.
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Configurable alarm and status inputs

The control accepts up to four alarm or status inputs
(configurable contact closed to ground or open) to indicate
a configurable (customer-specified) condition.

The control is programmable for warning, derate,
shutdown, shutdown with cooldown or status indication
and for labeling the input.

Emergency stop

Annunciated whenever either emergency stop signal is
received from external switch.

General engine protection

Low and high battery voltage warning - Indicates status of
battery charging system (failure) by continuously
monitoring battery voltage.

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

Fail to start (overcrank) shutdown - The control system will
indicate a fault if the genset fails to start by the completion
of the engine crack sequence.

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

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

Fault simulation —The control in conjunction with InPower
software, will accept commands to allow a technician to
verify the proper operation of the control and its interface
by simulating failure modes or by forcing the control to
operate outside of its normal operating ranges. InPower
also provides a complete list of faults and settings for the
protective functions provided by the controller.

For Lean Burn Natural Gas Engine applications:

Off load runnin rotection) — This feature protects the
engine in the event the genset is being called to go off load
for too long.

Hydro mechanical fuel system engine
protection

Overspeed shutdown — Default setting is 115% of nominal

Low lube oil pressure warning/shutdown — Level is preset
(configurable with InPower or HMI) to match the
capabilities of the engine used. Control includes time
delays to prevent nuisance alarms.

High lube oil temperature warning/shutdown — Level is
preset (configurable with InPower or HMI) to match the
capabilities of the engine used. Control includes time
delays to prevent nuisance alarms.

Power
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High engine temperature warning/shutdown - Level is
preset (configurable with InPower or HMI) to match the
capabilities of the engine used. Control includes time
delays to prevent nuisance alarms.

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

Low coolant temperature warning — Can be set up to be a
warning or shutdown.

High intake manifold temperature shutdown — Level is
preset (configurable with InPower or HMI) to match the
capabilities of the engine used. Control includes time
delays to prevent nuisance alarms.

Full authority electronic engine protection

Engine fault detection is handled inside the engine ECM.
Fault information is communicated via the SAE-J1939 data
link for annunciation in the HMI.

Alternator protection

AmpSentry protective relay - A 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 genset or in the load. It also provides
single and three phase fault current regulation so that
downstream protective devices have the maximum
current available to quickly clear fault conditions without
subjecting the alternator to potentially catastrophic
failure conditions. See document R1053 for a full size
time over current curve. The control does not included
protection required for interconnection to a utility (mains)
service.
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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 0.1-10 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 2-20 seconds.
Default value is 85% for 10 seconds. Function tracks
reference voltage. Control does not nuisance trip when
voltage varies due to the control directing voltage to drop,
such as during a V/Hz roll-off or synchronizing.

Under frequency shutdown (81 u) - Genset output

frequency cannot be maintained. Settings are adjustable
from 2-10 Hz below reference governor set point, for a 5-
20 second time delay. Default: 6 Hz, 10 seconds. Under
frequency protection is disabled when excitation is
switched off, such as when engine is operating in idle
speed mode.

Over frequency shutdown/warning (810) - Genset is
operating at a potentially damaging frequency level.
Settings are adjustable from 2-10 Hz above nominal
governor set point for a 1-20 second time delay. Default: 6
Hz, 20 seconds, disabled.

Overcurrent warning/shutdown (51) - Implementation of
the thermal damage curve with instantaneous trip level
calculated based on current transformer ratio and
application power rating.

Loss of sensing voltage shutdown - Shutdown of genset
will occur on loss of voltage sensing inputs to the control.

Field overload shutdown - Monitors field voltage to
shutdown genset when a field overload condition occurs.

Over load (kW) warning - Provides a warning indication
when engine is operating at a load level over a set point.
Adjustment range: 80-140% of application rated kW, O-
120 second delay. Defaults: 105%, 60 seconds.

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

Reverse Var shutdown - Shutdown level is adjustable: 15-
50% of rated Var output, delay 10-60 seconds. Default:
20%, 10 seconds.

Short circuit protection - Output current on any phase is
more than 175% of rating and approaching the thermal
damage point of the alternator. Control includes
algorithms to protect alternator from repeated over current
conditions over a short period of time.

Negative sequence overcurrent warning (46) — Control
protects the generator from damage due to excessive
imbalances in the three phase load currents and/or power
factors.
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Custom overcurrent warning/shutdown (51) — Control
provides the ability to have a custom time overcurrent
protection curve in addition to the AmpSentry protective
relay function.

Ground fault overcurrent (51G) — Control detects a ground
fault either by an external ground fault relay via a contact
input or the control can measure the ground current from
an external current transformer. Associated time delays
and thresholds are adjustable via InPower or HMI.

Paralleling protection

Breaker fail to close Warning: When the control signals a
circuit breaker to close, it will monitor the breaker auxiliary
contacts and verify that the breaker has closed. If the
control does not sense a breaker closure within an
adjustable time period after the close signal, the fail to
close warning will be initiated.

Breaker fail to open warning: The control system monitors
the operation of breakers that have been signaled to open.
If the breaker does not open within and adjustable time
delay, a Breaker Fail to Open warning is initiated.

Breaker position contact warning: The controller will
monitor both ‘a’ and ‘b’ position contacts from the

breaker. If the contacts disagree as to the breaker
position, the breaker position contact warning will be
initiated.

Breaker tripped warning: The control accepts inputs to
monitor breaker trip / bell alarm contact and will initiate a
breaker tripped warning if it should activate.

Fail to disconnect warning: In the controller is unable to
open either breaker, a fail to disconnect warning is
initiated. Typically this would be mapped to a configurable
output, allowing an external device to trip a breaker.

Fail to synchronize warning: Indicates that the genset
could not be brought to synchronization with the bus.
Configurable for adjustable time delay of 10 -900 seconds,
120 default.

Phase sequence sensing warning: Verifies that the genset
phase sequence matches the bus prior to allowing the
paralleling breaker to close.

Maximum parallel time warning (power transfer control
mode only): During closed transition load transfers,
control independently monitors paralleled time. If time is
exceeded, warning is initiated and genset is disconnected.

Bus or genset PT input calibration warning: The control
system monitors the sensed voltage from the bus and
genset output voltage potential transformers. When the
paralleling breaker is closed, it will indicate a warning
condition if the read values are different.
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Field control interface

Input signals to the PowerCommand control
include:

- Coolant level (where applicable)

Fuel level (where applicable)

Remote emergency stop

Remote fault reset

Remote start

Rupture basin

Start type signal

Battle short

Load demand stop

Synchronize enable

Genset circuit breaker inhibit

Utility circuit breaker inhibit

Single mode verify

Transfer inhibit — prevent transfer to utility (in power

transfer control mode)

Retransfer inhibit — prevent retransfer to genset (in power

transfer control mode)

- kW and kVAR load setpoints

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

For Lean Burn Natural Gas Engine applications:

- Gearbox oil pressure/temperature protection

- Fire fault

- Earth fault

- Differential fault

- DC power supply fault

- Genset Interface Box (GIB) isolator open fault

- Start inhibit/enable (x3)

- Radiator fan trip

- Ventilator fan trip

- Ventilation louvers closed

- Start system trip

- Alternator heater trip

- Alternator heater status

- Alternator winding temperature (PT100 RTDx3)

- Alternator drive end bearing temperature (PT100 RTD)

- Alternator non-drive end bearing temperature (PT100
RTD)

Output signals from the PowerCommand control
include:

- Load dump signal: Operates when the genset is in an
overload condition.

- Delayed off signal: Time delay based output which will
continue to remain active after the control has removed
the run command. Adjustment range: 0 - 120 seconds.
Default: 0 seconds.
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- Configurable relay outputs: Control includes (4) relay
output contacts (3 A, 30VDC). These outputs can be
configured to activate on any control warning or
shutdown fault as well as ready to load, not in auto,
common alarm, common warning and common
shutdown.

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

- Paralleling circuit breaker relays outputs: Control
includes (4) relay output contacts (3.5A, 30 VDC) for
opening and closing of the genset and utility breakers.

For Lean Burn Natural Gas Engine applications:

- Start inhibit/enable event
- Emergency stop event

- Ventilator fan run control

- Louvre control

- Radiator fan control

- Alternator heater control

- Engine at idle speed event

Communications connections include:

- PC tool interface: This RS-485 communication port
allows the control to communicate with a personal
computer running InPower software.

- Modbus RS-485 port: Allows the control to
communicate with external devices such as PLCs using
Modbus protocol.

Note - An RS-232 or USB to RS-485 converter is
required for communication between PC and control.

- Networking: This RS-485 communication port allows
connection from the control to the other Cummins
Power Generation products.

Mechanical drawing
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PowerCommand human
machine interface
HMI320

Description

This control system includes an intuitive operator interface
panel that allows for complete genset control as well as
system metering, fault annunciation, configuration and
diagnostics. The interface includes five genset status LED
lamps with both internationally accepted symbols and
English text to comply with customers needs. The
interface also includes an LED backlit LCD display with
tactile feel soft-switches for easy operation and screen
navigation. It is configurable for units of measurement and
has adjustable screen contrast and brightness.

The run/of7auto switch function is integrated into the
interface panel.

All data on the control can be viewed by scrolling through
screens with the navigation keys. The control displays the
current active fault and a time-ordered history of the five
previous faults.

Features:

e LED indicating lamps

- genset running

- remote start

- not in auto

- shutdown

- warning

- auto

- manual and stop

- Circuit breaker open (if equipped)

- Circuit breaker closed (if equipped)

320 x 240 pixels graphic LED backlight LCD.

Four tactile feel membrane switches for LCD defined
operation. The functions of these switches are defined
dynamically on the LCD.

Seven tactile feel membrane switches dedicated screen
navigation buttons for up, down, left, right, ok, home and
cancel.

Power
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e Six tactile feel membrane switches dedicated to control
for auto, stop, manual, manual start, fault reset and lamp
test/panel lamps.

e Two tactile feel membrane switches dedicated to control
of circuit breaker (where applicable).

¢ Allows for complete genset control setup.

o Certifications: Suitable for use on gensets that are
designed, manufactured, tested and certified to relevant
UL, NFPA, ISO, IEC, Mil Std. and CE standards.

¢ LCD languages supported: English, Spanish, French,
German, Italian, Greek, Dutch, Portuguese, Finnish,
Norwegian, Danish, Russian and Chinese Characters.

Communications connections include:

- PC tool interface - This RS-485 communication port
allows the HMI to communicate with a personal
computer running InPower.

- This RS-485 communication port allows the HMI to
communicate with the main control board.

Mechanical drawing
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Software

InPower (beyond 6.5 version) is a PC-based software
service tool that is designed to directly communicate to
PowerCommand gensets and transfer switches, to
facilitate service and monitoring of these products.

Environment

The control is designed for proper operation without
recalibration in ambient temperatures from -40 °C (-40 °F)
to +70° C (158 °F), and for storage from -55 °C (-67 °F) to
+80 °C (176 °F). Control will operate with humidity up to
95%, non-condensing.
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The HMI is designed for proper operation in ambient
temperatures from -20 °C (-4 °F) to +70 °C (158 °F), and for
storage from -30 °C (-22 °F) to +80 °C (176 °F).

The control board is fully encapsulated to provide superior
resistance to dust and moisture. Display panel has a
single membrane surface, which is impervious to effects of
dust, moisture, oil and exhaust fumes. This panel uses a
sealed membrane to provide long reliable service life in
harsh environments.

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

Certifications

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

- NFPA 110 for level 1 and 2 systems.

- 1SO 8528-4: 1993 compliance, controls and switchgear.

- CE marking: The control system is suitable for use on
generator sets to be CE-marked.

- EN 50081-1,2 residential/light industrial emissions or
industrial emissions.

- EN 50082-1,2 residential/light industrial or industrial
susceptibility.

- ISO 7637-2, level 2; DC supply surge voltage test.

- Mil Std 202C, Method 101 and ASTM B117: Salt fog
test.

- UL 508 recognized or Listed and suitable for use on UL
2200 Listed generator sets.

- CSA C282-M1999 compliance

- CSA 22.2 No. 14 M91 industrial controls.

- PowerCommand control systems and generator sets are
designed and manufactured in ISO 9001 certified
facilities.

Warranty

All components and subsystems are covered by an
express limited one year warranty. Other optional and
extended factory warranties and local distributor
maintenance agreements are available.

Power
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COMPATIBLE

See your distributor for more information

Cummins Power Generation

Americas Europe, CIS, Middle East and Africa Asia Pacific
1400 73" Avenue N.E. Manston Park Columbus Ave. 10 Toh Guan Road #07-01
Minneapolis, 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 to any building’s electrical system
except through an approved device or after building main switch is open.
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3. CUSTOMER SUPPLY CABLE TO BE SIZED AND INSTALLED IN ACCORDANCE WITH LOCAL REGULATIONS
4. 120R RESISTOR BETWEEN RI0 AND RI| IN GIB MUST BE REMOVED WHEN REMOTE BOX IS CONNECTED.
5. FOR FURTHER INFORMATION ON REMOTE E/STOP CONFIGURATION, SEE CUMMINS DRAWING A028T828
2 6. IF CUSTOMER REMOTE E/STOP IS NOT IMPLEMENTED, THEN A JUMPER CONNECTION WILL BE REQUIRED D
1 2 BETWEEN RI7 & RI8, AS PER NOTE 5.
= 7. FOR FURTHER INFORMATION ON REMOTE HM1320 + HMI114 CONNECTION CONFIGURATION, SEE CUMMINS
_ o | T DRAWING A024D270.
< S 2 8. FOR FURTHER INFORMATION ON REMOTE HMI/PLC 4PP420 CONNECTION CONFIGURATION, SEE CUMMINS
™ < S DRAWING A024D271.
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BE GIB CUSTOMER CONNECTION APPLICATION GUIDE (INPUTS) HEFNE
i WIRE SIZE| WIRE SIZE IR
= =2,
mm TERMINAL DESCRIPTION FUNCT ION CIRCUIT CONTROL/STATE (max) (mi M.M = MWM
S o
= c LOUVRES CLOSED WARNING WARNING FAULT 5VDC,20mA, PROTECTED |l ass ‘A’ CONTACT| 2.5sqmm 65 gmm 200 | |E|8|g | R
c2 LOUVRES CLOSED WARNING WARNING FAULT GND CLOSE TO ACTIVATE 2. 55qmm 65 qmm 20) =% _
ESSc2S
c3 VENTILATOR FAN TRIP WARNING FAULT 5VDC, 20mA, PROTECTED || ass ‘B- CONTACT| 2.5samm 65 gmm 20) \VEgsess
zezZ2E
c4 VENTILATOR FAN TRIP WARNING FAULT GND OPEN TO ACTIVATE 2.55qmm 65qmm 20) @mmmmmm
cs RADIATOR FAN COMMON TRIP WARNING WARNING FAULT 5VDC,20mA, PROTECTED || ass ‘B- CONTACT| 2. 5samm 65 gmm 20) | || |gB===2cs
ce6 RADIATOR FAN COMMON TRIP WARNING WARNING FAULT GND OPEN TO ACTIVATE 2. 55qmm 65 qmm 200 | |2 wmmmmmmm
= p3=E=8=228
c1 CUSTOMER INPUT/FAULT NO.| WARNING WARNING FAULT 24VDC, 20mA, PROTECTED 2. 55qmm 65 gmm 200 | 5 EEED
c8 CUSTOMER INPUT/FAULT NO.| WARNING WARNING FAULT GND 2. 55qmm 65 gmm 200 | |58 22
co9 CUSTOMER INPUT/FAULT NO 2 SHUTDOWN SHUTDOWN FAULT 24VDC, 20mA, PROTECTED 2. 55qmm 65 gmm 20) | |22 2222
cro CUSTOMER INPUT/FAULT NO 2 SHUTDOWN SHUTDOWN FAULT GND CLASS ‘A’ CONTACT| 2.5sqmm 65 gmm 200 | £ =-==
cll CUSTOMER INPUT/FAULT NO.3 CONTROL SHUTDOWN CONTROL SHUTDOWN FAULT 24VDC, 20mA, PROTECTED | CLOSE TO ACTIVATE 2. 55qmm 65 qmm 200 | -
5| o
cl2 CUSTOMER INPUT/FAULT NO.3 CONTROL SHUTDOWN CONTROL SHUTDOWN FAULT GND 2. 55qmm 65 gmm 20) W e
cI3 CUSTOMER INPUT/FAULT NO.4 SELECTABLE CONTROL SHUTDOWN FAULT 24VDC, 20mA, PROTECTED 2. 5s5qmm 65 gmm 200 | o g |23
cra CUSTOMER INPUT/FAULT NO.4 SELECTABLE CONTROL SHUTDOWN FAULT GND 2. 55qmm 65 qmm 200 |12 EIEE!
cIs SPARE - - 2. 55qmm 65 gmm 20)
Cle SPARE GND - 2. 55qmm 65 gmm 20)
ci7 START INHIBIT NI CONTROLLED STARTUP 5VDC, 20mA, PROTECTED 2. 55qmm 65 gmm 20)
crs START INHIBIT NI CONTROLLED STARTUP GND 2. 5s5qmm 65 gmm 20)
clo START INHIBIT N2 CONTROLLED STARTUP 5VDC, 20mA, PROTECTED || ass ‘A- CONTACT| 2.5sqmm 65 gmm 20)
c20 START INHIBIT N2 CONTROLLED STARTUP GND CLOSE TO ACTIVATE 2. 55qmm 65 qmm 20)
c2l START INHIBIT N3 CONTROLLED STARTUP 5VDC, 20mA, PROTECTED 2. 5s5qmm 65 gmm 20)
c22 START INHIBIT N3 CONTROLLED STARTUP GND 2. 55qmm 65 qmm 20)
c23 SPARE - - 2. 55qmm 65 gmm 20)
c24 SPARE GND - 2. 55qmm 65 gmm 20)
c2s FAULT RESET SYSTEM RESET 24VDC, 20mA, PROTECTED 2. 55qmm 65 gmm 20)
c26 FAULT RESET SYSTEM RESET GND CLASS ‘A’ CONTACT| 2.5s5qmm 65 gmm 20)
ca7 REMOTE START START-UP FUNCTION 24VDC, 20mA, PROTECTED | CLOSE TO ACTIVATE 2. 55qmm 65 qmm 20)
c28 REMOTE START START-UP FUNCTION GND 2. 5s5qmm 65 gmm 20)
c29 FIRST START ARBITRATION START-UP SEQUENCE 11VDC, 20mA, PROTECTED B1DIRECT IONAL 2. 55qmm 65 gmm 20)
€30 FIRST START ARBITRATION START-UP SEQUENCE GND ARBITRATION 2. 55qmm 65 qmm 20)
31 START SYSTEM TRIP WARNING WARNING FAULT 5VDC, 20mA, PROTECTED | ¢ ass ‘B’ CONTACT| 2.5sqmm 65 qmm 20)
c32 START SYSTEM TRIP WARNING WARNING FAULT GND OPEN TO ACTIVATE 2. 55qmm 65 qmm 200
€33 START TYPE EMERGENCY START SELECTION 24VDC, 20mA, PROTECTED 2. 55qmm 65 gmm 20)
c34 START TYPE EMERGENCY START SELECTION GND 2. 55qmm 65 gmm 20)
€35 DERATE AUTHORISATION CONTROLLED LOAD SHARE 5VDC, 20mA, PROTECTED 2. 5s5qmm 65 gmm 20)
c36 DERATE AUTHORISATION CONTROLLED LOAD SHARE GND 2. 5s5qmm 65 gmm 20)
€37 UTILITY CIRCUIT BREAKER POSITION (A) LOAD GOVERN - 24VDC, 20mA, PROTECTED 2. 55qmm 65 gmm 20)
€38 UTILITY CIRCUIT BREAKER POSITION (A) GENSET IN PARALLEL WITH UTILITY’ GND 2. 55qmm 65 qmm 20)
€39 UTILITY CIRCUIT BREAKER TRIPPED SHUTDOWN FAULT 24VDC, 20mA, PROTECTED 2. 55qmm 65 qmm 20)
40 UTILITY CIRCUIT BREAKER TRIPPED SHUTDOWN FAULT GND 2. 55qmm 65 gmm 20)
cal UTILITY CIRCUIT BREAKER CLOSE (TO) INHIBIT CIRCUIT BREAKER CONTROL 24VDC, 20mA, PROTECTED 2. 55qmm 65 gmm 20)
c42 UTILITY CIRCUIT BREAKER CLOSE (TO) INHIBIT CIRCUIT BREAKER CONTROL GND 2. 55qmm 65 gmm 20)
c43 GENSET CIRCUIT BREAKER POSITION (A) GENSET CB POSITION CONFIRMATION | 24VDC, 20mA, PROTECTED 2. 5s5qmm 65 gmm 20)
c44 GENSET CIRCUIT BREAKER POSITION (A) GENSET CB POSITION CONFIRMATION GND 2. 5s5qmm 65 gmm 20)
c45 GENSET CIRCUIT BREAKER TRIPPED SHUTDOWN FAULT 24VDC, 20mA, PROTECTED 2. 55qmm 65 gmm 20)
c46 GENSET CIRCUIT BREAKER TRIPPED SHUTDOWN FAULT GND 2. 5s5qmm 65 gmm 20)
ca7 GENSET CIRCUIT BREAKER CLOSE (TO) INHIBIT CIRCUIT BREAKER CONTROL 24VDC, 20mA, PROTECTED | ¢\ ass ‘A~ cONTACT| 2.5sqmm 65 qmm 20)
c48 GENSET CIRCUIT BREAKER CLOSE (TO) INHIBIT CIRCUIT BREAKER CONTROL GND CLOSE TO ACTIVATE 2. 55qmm 65 qmm 200
c49 UTILITY SINGLE VERIFY SINGLE/MULTIPLE GENSET SELECTION| 24vDC,20mA, PROTECTED 2. 55qmm 65 gmm 20)
€50 UTILITY SINGLE VERIFY SINGLE/MULTIPLE GENSET SELECTION GND 2. 55qmm 65 gmm 20)
sl SYNCHRONISER ENABLE ENABLES PCS SYNCHRONISER 24VDC, 20mA, PROTECTED 2. 5s5qmm 65 gmm 20)
cs2 SYNCHRON I SER ENABLE (1E: MAINS RETURN PLTE MODE). GND 2. 55qmm 65 qmm 20)
€53 LOAD DEMAND STOP CONTROLLED SHUTDOWN 24VDC, 20mA, PROTECTED 2. 5s5qmm 65 gmm 20)
c54 LOAD DEMAND STOP CONTROLLED SHUTDOWN GND 2. 5s5qmm 65 gmm 20)
55 RAMP LOAD/UNLOAD LOAD CONTROL 24VDC, 20mA, PROTECTED 2. 55qmm 65 qmm 20)
56 RAMP LOAD/UNLOAD LOAD CONTROL GND 2. 55qmm 65 qmm 20)
cs57 TRANSFER INHIBIT POWER TRANSFER CONTROL 24VDC, 20mA, PROTECTED 2. 55qmm 65 gmm 20)
58 TRANSFER INHIBIT POWER TRANSFER CONTROL GND 2. 55qmm 65 gmm 20)
€59 RE-TRANSFER INHIBIT POWER TRANSFER CONTROL 24VDC, 20mA, PROTECTED 2. 55qmm 65 gmm 20)
60 RE-TRANSFER INHIBIT POWER TRANSFER CONTROL GND 2. 5s5qmm 65 gmm 20)
col EARTH FAULT SHUTDOWN SHUTDOWN FAULT 24VDC, 20mA, PROTECTED 2. 5s5qmm 65 gmm 20)
o c62 EARTH FAULT SHUTDOWN SHUTDOWN FAULT GND 2. 55qmm 65 gmm 20)
= c63 DIFFERENTIAL FAULT SHUTDOWN SHUTDOWN FAULT 24VDC, 20mA, PROTECTED | ¢\ ass ‘8- coNTACT| 2.5sqmm 65 qmm 20)
&=
o ce4 DIFFERENTIAL FAULT SHUTDOWN SHUTDOWN FAULT GND OPEN TO ACTIVATE 2. 55qmm 65 qmm 20)
= 65 SPARE - - 2. 55qmm 65 gmm 20)
=
a 66 SPARE GND - 2. 55qmm 65 gmm 20)
S c67 LUBE OIL TANK LEVEL WARNING WARNING FAULT 6.6VDC, 20mA, PROTECTED| ¢ ass ‘A’ cONTACT| 2.5s5qmm 65 gmm 20)
=
S c68 LUBE OIL TANK LEVEL WARNING WARNING FAULT GND CLOSE TO ACTIVATE 2. 55qmm 65 qmm 20)
69 HT COOLANT LEVEL WARNING WARNING FAULT 6.6VDC,20mA, PROTECTED 2. 5sqmm |0 6sgmm 20)
F=1 €70 HT COOLANT LEVEL WARNING WARNING FAULT GND CLASS ‘B’ CONTACT| 2.5sqmm |0.6sqmm 20)
= OPEN TO ACTIVATE
=< c71 LT COOLANT LEVEL WARNING WARNING FAULT 6.6VDC, 20mA, PROTECTED 2.5sqmm | 0.6sgmm 20)
c72 LT COOLANT LEVEL WARNING WARNING FAULT GND 2 5sqmm |0 6sqmm 20)
~
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Fe GIB CUSTOMER CONNECTION APPLICATION GUIDE (INPUTS) El= -
g HEERS
ol — <|=|w| o |
= —lo 53
4= TERMINAL DESCRIPTION FUNCTION CIRCUIT CONTROL/STATE |WIRE STZE) WIRE SIZE 2|8 & [
= (max) (min) o |<|al| 2 [FEs
o E2S.
= €73 HT COOLANT LEVEL SHUTDOWN SHUTDOWN FAULT 6.6VDC, 20mA, PROTECTED 2. 55qmm 0.6mm (AWG 20) BRI
c74 HT COOLANT LEVEL SHUTDOWN SHUTDOWN FAULT GND CLASS ‘B’ CONTACT 2. 55qmm 0.6mm (AWG 20) s N
c15 LT COOLANT LEVEL SHUTDOWN SHUTDOWN FAULT 6.6VDC,20mA, PROTECTED OPEN TO ACTIVATE 2. 5s5qmm 0.6mm (AWG 20) ﬂmwwmmm
£E222
c76 LT COOLANT LEVEL SHUTDOWN SHUTDOWN FAULT GND 2.55qmm 0.6mm (AWG 20) DEszc=s
__E2gss2
c11 MASTER CAN H COMMUNICATION LINES COMM. NETWORK 0.6s5qmm 0.6mm (AWG 20) e
COMMUN I CAT ION —E|=cEsssas
c78 MASTER CAN L COMMUNICATION LINES COMM. NETWORK 0.6sqmm 0.6mm (AWG 20) = B JeBEECEES
= p3=2=s=czE
c79 MASTER CAN SHIELD COMMUNICATION LINES GND cnE 0.6s5qmm 0.6mm (AWG 20) - Foeas
€80 RETURN SETPOINT/LOAD SHARE SHIELD | GENSET PARALLELING/LOAD SHARING GND 2.55qmm 0.6mm (AWG 20) zg | =33
8l KW LOAD SETPOINT (0-5Vdc) SENSE GENSET PARALLELING/LOAD SHARING 0-5VDC, 0- ImA 2.55qmm 0.6mm (AWG 20) EC T
c82 KW LOAD SETPOINT (0-5Vdc) RETURN | GENSET PARALLELING/LOAD SHARING 0-5VDC, 0- ImA ANALOG. S1GNAL 2. 55qmm 0.6mm (AWG 20) EE g
c83 KVAR LOAD SETPOINT (0-5Vdc) RETURN | GENSET PARALLELING/LOAD SHARING 0-5VDC,0-ImA 2.5s5qmm 0.6mm (AWG 20) s ELUI ey
c84 KVAR LOAD SETPOINT (0-5Vdc) SENSE | GENSET PARALLELING/LOAD SHARING 0-5VDC, 0~ ImA 2.55qmm 0.6mm (AWG 20) Sw h =
=+
c85 VOLTAGE BIAS O/P (+/- 10Vdc) OUTPUT NON-PCC LOAD SHARE MODE +10VDC 2.55qmm 0.6mm (AWG 20) Mmm 2 les
wo| S|z
c86 VOLTAGE BIAS O/P (+/- 10Vdc) RETURN NON-PCC LOAD SHARE MODE +10VDC - 2. 55qmm 0.6mm (AWG 20) a 2|23
c81 SPEED BIAS O/P (+/- 10Vdc) RETURN NON-PCC LOAD SHARE MODE +10VDC 2. 55qmm 0.6mm (AWG 20)
c88 SPEED BIAS O/P (+/- 10Vdc) OUTPUT NON-PCC LOAD SHARE MODE £10VDC 2.55qmm 0.6mm (AWG 20)
€89 KW LOAD SHARE (-) GENSET PARALLEL ING/LOAD SHARING 0-ImA 2.55qmm I.Omm (AWG 18)
€90 KW LOAD SHARE (+) GENSET PARALLEL ING/LOAD SHARING 0-ImA B1DIRECT I ONAL 2. 55qmm | Omm (AWG 18)
c9l KVAR LOAD SHARE (+) GENSET PARALLEL ING/LOAD SHARING 0-ImA ANALOG 2. 5sqmm | Omm (AWG 18)
c92 KVAR LOAD SHARE (-) GENSET PARALLEL ING/LOAD SHARING 0-ImA 2.55qmm | Omm (AWG 18) Rt
€93 EMERGENCY STOP (OPEN TO STOP) SHUTDOWN FAULT 24VDC, 20mA, 5A FUSE CLASS ‘B’ CONTACT 2.55qmm | Omm (AWG 18)
c94 EMERGENCY STOP (OPEN TO STOP) SHUTDOWN FAULT 24VDC, 20mA, 5A FUSE OPEN TO ACTIVATE 2. 55qmm |.0mm (AWG 18)
c95 GAS VALVES CLOSE (OPEN TO CLOSE) CONTROL GAS FLOW 24VDC, 20mA, 5A FUSE CLASS ‘B’ CONTACT 2. 55qmm | Omm (AWG 18)
c96 GAS VALVES CLOSE (OPEN TO CLOSE) CONTROL GAS FLOW 24VDC, 20mA, 5A FUSE OPEN TO ACTIVATE 2. 5s5qmm | Omm (AWG 18)
€97 FIRE PROTECTION TRIP SHUTDOWN SHUTDOWN FAULT 24VDC, 20mA, 5A FUSE CLASS ‘B’ CONTACT 2.55qmm I.Omm (AWG 18)
c98 FIRE PROTECTION TRIP SHUTDOWN SHUTDOWN FAULT 24VDC, 20mA, 5A FUSE OPEN TO ACTIVATE 2. 55qmm | Omm (AWG 18)
€99 SPARE - - 2. 55qmm | Omm (AWG 18)
| c100 SPARE - - 2.55qmm | Omm (AWG 18) \V
GIB CUSTOMER CONNECTION APPLICATION GUIDE (OUTPUTS)
TERMINAL DESCRIPTION FUNCTION CIRCUIT CONTROL/STATE [WIRE SIZE] WIRE S1ZE
crol COMMON WARN ING WARNING FAULT 5A @ 250 VAC OR 3A @ 30VDC 2. 5sqmm | Omm (AWG 18)
cro2 COMMON WARN ING WARNING FAULT 5A @ 250 VAC OR 3A @ 30VDC 2. 5sqmm I Omm (AWG 18)
cro3 COMMON SHUTDOWN SHUTDOWN FAULT 5A @ 250 VAC OR 3A @ 30VDC 2. 5sqmm I Omm (AWG 18) <
clo4 COMMON SHUTDOWN SHUTDOWN FAULT 5A ® 250 VAC OR 3A @ 30VDC 2.5sqmm I Omm (AWG 18)
cros COMMON CONTROL SHUTDOWN CONTROLLED SHUTDOWN FAULT 5A @ 250 VAC OR 3A @ 30VDC| (| ass ‘A’ CONTACT 2.5sqmm | Omm (AWG 18)
cloe COMMON CONTROL SHUTDOWN CONTROLLED SHUTDOWN FAULT 54 ® 250 VAC OR 3A @ 30vpc| CLOSE TO ACTIVATE 2. 5sqmm | Omm (AWG 18)
crot COOLANT RAD CONTROL FAN CONTROL 5A © 250 VAC OR 3A @ 30VDC 2. 5sqmm | Omm (AWG 18)
cros COOLANT RAD CONTROL FAN CONTROL 5A @ 250 VAC OR 3A @ 30VDC 2. 5sqmm | Omm (AWG 18)
cro9 VENT FAN CONTROL CONTROL 5A @ 250 VAC OR 3A @ 30VDC 2. 5sqmm | Omm (AWG 18)
crio VENT FAN CONTROL CONTROL 5A @ 250 VAC OR 3A @ 30VDC 2. 5sqmm I Omm (AWG 18)
cri LOUVRE CONTROL CONTROL 5A @ 250 VAC OR 3A @ 30VDC 2. 5sqmm I Omm (AWG 18)
cri2 LOUVRE CONTROL CONTROL 5A ® 250 VAC OR 3A @ 30VDC 2.5sqmm I Omm (AWG 18) -
EE LOUVRE CONTROL CONTROL 5A © 250 VAC OR 3A 6 30VDC 2.5sqmm | Omm (AWG 18)
CLASS “C’ CONTACT
cria OPEN OUTPUT GENSET CIRCUIT BREAKER CONTROL 5A © 250 VAC OR 3A 6 30VDC 2.5sqmm | Omm (AWG 18)
ciis OPEN OUTPUT GENSET CIRCUIT BREAKER CONTROL 5A © 250 VAC OR 3A @ 30VDC 2. 5sqmm | Omm (AWG 18)
Crie OPEN OUTPUT GENSET CIRCUIT BREAKER CONTROL 5A @ 250 VAC OR 3A @ 30VDC 2. 5sqmm | Omm (AWG 18)
crit CLOSE OUTPUT GENSET CIRCUIT BREAKER CONTROL 5A @ 250 VAC OR 3A @ 30VDC 2. 5sqmm | Omm (AWG 18)
cris CLOSE OUTPUT GENSET CIRCUIT BREAKER CONTROL 5A @ 250 VAC OR 3A @ 30VDC 2. 5sqmm I Omm (AWG 18)
crig GENSET RUNNING ABOVE 600RPM INDICATES ENGINE SPEED 5A @ 250 VAC OR 3A @ 30VDC 2. 5sqmm I Omm (AWG 18)
120 GENSET RUNNING ABOVE 60QRPM ABOVE 600RPM 5A @ 250 VAC OR 3A @ 30VDC| ¢l ass ‘A" cONTACT 2.55qmm I.0mm (AWG 18)
clel ENGINE START/STOP INDICATES ENGINE HAS BEEN 5A @ 250 VAC OR 3A @ 3ovpc| CLOSE TO ACTIVATE 2.55qmm I.0mm (AWG 18) Lo
ciz2 ENGINE START/STOP REQUESTED TO START OR STOP 54 ® 250 VAC OR 3A @ 30VDC 2. 5sqmm I 0mm (AWG 18)
ci23 ENGINE IDLE/RATED SPEED INDICATES ENGINE IS REQUESTED |5A @ 250 VAC OR 3A @ 30VDC 2. 5sqmm | Omm (AWG 18)
cl24 ENGINE IDLE/RATED SPEED TO BE AT IDLE OR RATED SPEED |54 @ 250 VAC OR 3A @ 30VDC 2. 55qmm | 0mm (AWG 18)
ci2s EMERGENCY STOP SHUTDOWN FAULT 5A @ 250 VAC OR 3A @ 30VDC 2. 5sqmm | Omm (AWG 18)
ci26 EMERGENCY STOP SHUTDOWN FAULT 5A @ 250 VAC OR 3A @ 30VDC 2. 5sqmm | Omm (AWG 18)
M crz1 EMERGENCY STOP SHUTDOWN FAULT 5A @ 250 VAC OR 3A @ 30VDC 2. 5sqmm I Omm (AWG 18)
CLASS “C° CONTACT
cl28 EMERGENCY STOP SHUTDOWN FAULT 5A ® 250 VAC OR 3A @ 30VDC 2. 55qmm I Omm (AWG 18)
© cI29 EMERGENCY STOP SHUTDOWN FAULT 5A ® 250 VAC OR 3A @ 30VDC 2.5sqmm I Omm (AWG 18)
m C130 EMERGENCY STOP SHUTDOWN FAULT 5A © 250 VAC OR 3A 6 30VDC 2.5sqmm | Omm (AWG 18)
= EY CLOSE OUTPUT UTILITY CIRCUIT BREAKER CONTROL 5A © 250 VAC OR 3A @ 30VDC 2. 5sqmm | Omm (AWG 18)
=
= €132 [CLOSE OUTPUT UTILITY CIRCUIT BREAKER CONTROL 5A © 250 VAC OR 3A @ 30VDC 2. 5sqmm | Omm (AWG 18)
- c133 OPEN OUTPUT UTILITY CIRCUIT BREAKER CONTROL 5A @ 250 VAC OR 3A @ 30VDC 2. 5sqmm | Omm (AWG 18)
2
& Cr34 OPEN OUTPUT UTILITY CIRCUIT BREAKER CONTROL 5A @ 250 VAC OR 3A @ 30VDC 2. 5sqmm | Omm (AWG 18)
cI35 GENSET READY TO LOAD SYNCHRONISATION CONTROL 5A @ 250 VAC OR 3A @ 30VDC 2. 5sqmm I Omm (AWG 18)
clI36 GENSET READY TO LOAD SYNCHRONISATION CONTROL 5A @ 250 VAC OR 3A @ 30VDC| CLASS ‘A’ CONTACT 2. 5sqmm I Omm (AWG 18)
CLOSE TO ACTIVATE
< cI31 LOAD DUMP POWER CONTROL FUNCTION 5A ® 250 VAC OR 3A @ 30VDC 2.5sqmm I Omm (AWG 18)
cr38 LOAD DUMP POWER CONTROL FUNCTION 5A © 250 VAC OR 3A 6 30VDC 2.5sqmm | Omm (AWG 18) ©
c139 START INHIBIT EVENT STARTUP CONTROL 5A © 250 VAC OR 3A 6 30VDC 2.5sqmm I Omm (AWG 18)
- 140 START INHIBIT EVENT STARTUP CONTROL 5A @ 250 VAC OR 3A @ 30VDC 2. 55qmm | Omm (AWG 18)
= Cial COMMON FAULT WARNING OR SHUTDOWN FAULT 5A @ 250 VAC OR 3A @ 30VDC 2. 5sqmm | Omm (AWG 18)
= Cl42 COMMON FAULT WARNING OR SHUTDOWN FAULT 5A @ 250 VAC OR 3A @ 30VDC 2.55qmm | Omm (AWG 18)
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GIB CUSTOMER CONNECTION APPLICATION GUIDE (INPUTS) %memmm
Eis=ct
w_|==2254
TERM I NAL DESCRIPTION FUNCTION CIRCUIT CONTROL/STATE WIRE SVZE| WIRE SIZE || |esEazets
- E|ogpaesis
C301 UTILITY VOLTAGE SENSING - LI VOLTAGE SENSING FOLLOWS LI VOLTAGE 2. 5sgmm |.Omm (AWG 18) =B Wmmwwmmw
C302 UTILITY VOLTAGE SENSING - L2 VOLTAGE SENSING FOLLOWS L2 VOLTAGE 2. 5sgmm I.Omm (AWG 18) = mwmm
PERMANENT CONNECT ION mw - | 2222
C303 UTILITY VOLTAGE SENSING - L3 VOLTAGE SENSING FOLLOWS L3 VOLTAGE 2. 5sgmm I.Omm CAWG 18) 2 m-s| o=
€304 UTILITY VOLTAGE SENSING - N VOLTAGE SENSING FOLLOWS N VOLTAGE 2 5sqmm I Omm (AWG 18) - [N Bk
C31ll UTILITY CURRENT SENSING - CTI - POSITIVE SHORTING LINK TERMINAL FOLLOWS LI CURRENT CLOSE TO ACTIVATE 6. 0sgmm 2.5mm (AWG 10) mm XXV,AQX ﬁ%\
Cc312 UTILITY CURRENT SENSING - CTI - GND SHORTING LINK TERMINAL CONSTANT GND OPEN TO DEACTIVATE 6. 0sgmm 2.5mm (AWG 10) - o -
w2l e
C313 UTILITY CURRENT SENSING - CT2 - POSITIVE SHORTING LINK TERMINAL FOLLOWS L2 CURRENT CLOSE TO ACTIVATE 6.0sgmm 2.5mm (AWG 10) mN_m H OW
ez |Z°
C314 UTILITY CURRENT SENSING - CT2 - GND SHORTING LINK TERMINAL CONSTANT GND OPEN TO DEACTIVATE 6.0sgmm 2.5mm (AWG 10) mxp L IEZ
C315 UTILITY CURRENT SENSING - CT3 - POSITIVE SHORTING LINK TERMINAL FOLLOWS L3 CURRENT CLOSE TO ACTIVATE 6.0sgmm 2.5mm (AWG 10) ===
C316 UTILITY CURRENT SENSING - CT3 - GND SHORTING LINK TERMINAL CONSTANT GND OPEN TO DEACTIVATE 6.0sgmm 2.5mm (AWG 10)
c3zl UTILITY LI - CTI - POSITIVE SHORT ING LINK TERMINAL FOLLOWS LI CURRENT FOLLOWS LI OUTPUT 6. 0sgmm 2.5mm (AWG 10)
c322 UTILITY LI - CTI - GND SHORTING LINK TERMINAL CONSTANT GND CONSTANT GND 6.0sgmm 2.5mm (AWG 10)
C323 UTILITY L2 - C€T2 - POSITIVE SHORTING LINK TERMINAL FOLLOWS L2 CURRENT FOLLOWS L2 OUTPUT 6.0sgmm 2.5mm (AWG 10)
C324 UTILITY L2 - CT2 - GND SHORTING LINK TERMINAL CONSTANT GND CONSTANT GND 6. 0sqgmm 2.5mm (AWG 10) ™
€325 UTILITY L3 - CT3 - POSITIVE SHORTING LINK TERMINAL FOLLOWS L3 CURRENT FOLLOWS L3 OUTPUT 6.0sgmm 2.5mm (AWG 10)
C326 UTILITY L3 - CT3 - GND SHORTING LINK TERMINAL CONSTANT GND CONSTANT GND 6.0sgmm 2.5mm (AWG 10)
GIB CUSTOMER CONNECTION APPLICATION GUIDE (METHANE INDEX)
TERMINAL DESCRIPT ION FUNCT ION CIRCUIT CONTROL /STATE WIRE SIZEWIRE SIZE
Ml METHANE ANALYSER - GND POWER CONNECTION GND - 2.5s5qmm 0.6mm (AWG 20)
M2 METHANE ANALYSER - SIGNAL (+) METHANE SENSOR CONNECTION 4-20mA - 2.5sqmm 0.6mm (AWG 20) ‘AV
M3 METHANE ANALYSER - SIGNAL (-) METHANE SENSOR CONNECTION 4-20mA - 2.5sqgmm 0.6mm (AWG 20)
M4 METHANE ANALYSER - +24Vdc POWER CONNECTION +24VDC, 3A,FUSED - 2.5sgmm 0.6mm (AWG 20)
GIB CUSTOMER CONNECTION APPLICATION GUIDE (REMOTE PANEL)
TERMINAL DESCRIPTION FUNCTION CIRCUIT CONTROL/STATE WIRE S)ZE| WIRE S1ZE
RI REMOTE PANEL POWER SUPPLY - GND POWER CONNECTION GND - 2.5sgmm 0.6mm (AWG 20) <
R2 REMOTE PANEL POWER SUPPLY - POSITIVE POWER CONNECTION +24VDC,5A, FUSED - 2.5sgmm 0.6mm (AWG 20)
R3 PCCNET SHIELD PCCNET COMMUNICATION LINE GND - I.0sqgmm 0.6mm (AWG 20)
R4 PCCNET B(-) PCCNET COMMUNICATION LINE 5V, , FUSED - . 0sgmm 0.6mm (AWG 20)
RS PCCNET A(+) PCCNET COMMUNICATION LINE 5V, , FUSED - 0's gmm 0.6mm (AWG 20)
R6 SYSTEM WAKE-UP CONTROLLED START-UP 24VDC,2A,FUSED - 2.5sgmm 0.6mm (AWG 20)
R7 REMOTE START CONTROLLED START-UP 24VDC,2A,FUSED - 2.5sgmm 0.6mm (AWG 20)
R8 FAULT RESET CONTROLLED RESET 24VDC,2A,FUSED - 2.5sgmm 0.6mm (AWG 20)
R9 J1939 - SCREEN J1939 COMMUNICATION LINE GND - I.0sgmm 0.6mm (AWG 20)
RIO J1939 (+) - RED J1939 COMMUNICATION LINE 16V,80mA, FUSED - I.0sgmm 0.6mm (AWG 20)  —
RI'I J1939 (-) - BLACK J1939 COMMUNICATION LINE 16V,80mA, FUSED - I.0sqgmm 0.6mm (AWG 20)
RI2 RS232 - Rx RS232 COMMUNICATION LINE 5V, IA,FUSED - 0's gmm 0.6mm (AWG 20)
RI3 RS232 - Tx RS232 COMMUNICATION LINE 5V, IA,FUSED - . 0sgmm 0.6mm (AWG 20)
RI4 RS232 - GND RS232 COMMUNICATION LINE GND - I.0sqgmm 0.6mm (AWG 20)
RIS REMOTE EMERGENCY STOP CONTROLLED SHUTDOWN 24VDC, 5A, FUSED OPEN CONTACTS TO ACTIVATE 2.5sgmm 0.6mm (AWG 20)
RI6 REMOTE EMERGENCY STOP CONTROLLED SHUTDOWN 24VDC,5A,FUSED OPEN CONTACTS TO ACTIVATE 2.5sgmm 0.6mm (AWG 20)
RIT SPARE (E-STOP EXTENSION) - 24VDC, 5A,FUSED CLASS B "CONTACT OPEN TO ACTIVATE 2.5sgmm 0.6mm (AWG 20)
RI8 SPARE (E-STOP EXTENSION) - 24VDC,5A,FUSED CLASS "B "CONTACT OPEN TO ACTIVATE 2.5sgmm 0.6mm (AWG 20)
Lo
GIB CUSTOMER CONNECTION APPLICATION GUIDE (VALUE CONTROL)
TERMINAL DESCRIPTION FUNCTION CIRCUIT CONTROL/STATE WIRE S)ZE| WIRE SIZE
Vi TEMP CONTROL VALVE TRIP TEMP SENSOR CONNECTION GND - 2.5sgmm 0.6mm (AWG 20)
— V2 LT CONTROL VALVE TRIP MCB FEEDBACK 6.6VDC,20mA, PROTECTED| CLASS ‘B "CONTACT OPEN TO ACTIVATE 2. 5sqmm 0.6mm (AWG 20)
V3 HT CONTROL VALVE TRIP MCB FEEDBACK 6.6VDC,20mA, PROTECTED| CLASS ‘B "CONTACT OPEN TO ACTIVATE 2. 5sqmm 0.6mm (AWG 20)
< V4 HT TEMP IMPUT + TEMP SENSOR CONNECTION 24VDC, 2A,FUSED - 2.5sqmm 0.6mm (AWG 20)
W V5 HT TEMP INPUT - TEMP SENSOR CONNECTION 24VDC,2A,FUSED - 2.5sgmm 0.6mm (AWG 20)
=
AMn Ve HT TEMP INPUT SHIELD TEMP SENSOR CONNECTION GND - 2.5sqmm 0.6mm (AWG 20)
WM V7 LT TEMP IMPUT + TEMP SENSOR CONNECTION 24VDC,2A,FUSED - 2.5sqmm 0.6mm (AWG 20)
=
o Ve LT TEMP INPUT - TEMP SENSOR CONNECTION 24VDC,2A,FUSED - 2.5sqmm 0.6mm (AWG 20)
M V9 LT TEMP INPUT SHIELD TEMP SENSOR CONNECTION GND - 2.5sgmm 0.6mm (AWG 20)
(&}
VIo TEMP CONTROL POWER SUPPLY +Vs TEMP SENSOR CONNECTION GND - 2.55qmm 0.6mm (AWG 20)
Vi TEMP CONTROL POWER SUPPLY GND TEMP SENSOR CONNECTION 24VDC, 5A,FUSED - 2.5sqmm 0.6mm (AWG 20)
M ACI8 THERMOSTAT CONTROL SUPPLY CONTROL 240VAC, 10A - 2.5sqmm Imm CAWG 18)
ACI19 THERMOSTAT CONTROL SUPPLY CONTROL 240VAC, 10A - 2.5sgmm Imm (AWG 18)
AC20 HT VALVE CONTROLLER (OPEN) CONTROL 240VAC,6A 2.5sqmm Imm CAWG 18) ©
LASS’A’CONTACT CLOSE TO ACTIVATE
- AC21 HT VALVE CONTROLLER (CLOSE) CONTROL 240VAC,6A 2.5sqmm Imm (AWG 18)
© AC22 HT VALVE CONTROLLER (COMMON) CONTROL 240VAC,6A - 2.5sqmm Imm (CAWG 18)
M AC23 HT VALVE CONTROLLER (OPEN) CONTROL 240VAC,6A 2.5sgmm Imm CAWG 18)
= LASS "A"CONTACT CLOSE TO ACTIVATE
AAUn AC24 HT VALVE CONTROLLER (CLOSE) CONTROL 240VAC,6A 2.5sgmm I'mm CAWG
AC25 HT VALVE CONTROLLER (COMMON) CONTROL 240VAC,6A - 2.5sqmm Imm CAWG
|
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Modbus Data Points for LBNG Applications, See Note 1
Bold Parameters Are Typically Used

Modus Map Alternator Data Modbus Map Engine Data
Register Register
40018 Genset L1N Voltage 40062 Oil Pressure
40019 Genset L2N Voltage 40277 Pre-filterOil Pressure
40020 Genset L3N Voltage 46129 Post-fillter Oil Pressure
40022 Genset L1-L2 Voltage 40063 Oil Temerature
40023 Genset L2-L3 Voltage 46135 Intake Manifold Pressure
40024 Genset L3-L1 Voltage 40065 Intake Manifold Temperature
40026 Genset L1 Current 46136 Compressor Outlet Pressure
40027 Genset L2 Current 46147 Throttle Position
40028 Genset L3 Current 40064 HT Coolant Temperature
40031 Gensetll kw 46124 HT Coolant Pressure
40032 Genset L2 kW 46127 LT Temperature
40033 Genset L3 kW 46125 LT Pressure
40034 Genset Total kW 46116 Fuel Supply Pressure
40039 Genset Total Power Factor 46145 Gas Mass Flow
40044 Genset Frequency 40068 Average Engine Speed
40048 Genset Total Positive kWh 40070 Engine Run Time
40118  Utility LIN Voltage 46008 Exhaust Temperature 1
40019  Utility L2N Voltage 46009 Exhaust Temperature 2
40120 Utility L3N Voltage 46010 Exhaust Temperature 3
40122 Utility L1L2 Volage 46011 Exhaust Temperature 4
40123  Utility L2L3 Voltage 46012 Exhaust Temperature 5
40124 Utlity L3L1 Voltage 46013 Exhaust Temperature 6
40126  Ultilty L1 Current 46014 Exhaust Temperature 7
40127  Ultility L2 Current 46015 Exhaust Temperature 8
40128  Utlilty L3 Curren 46016 Exhaust Temperature 9
40131  Utlity L1 kW 46017 Exhaust Temperature 10
40132  Utility L2 kW 46018 Exhaust Temperature 11
40133  Utility L3 Kw 46019 Exhaust Temperature 12
40134  Utility Total kW 46020 Exhaust Temperature 13
40158 Genset Bus L1N Voltage 46021 Exhaust Temperature 14
40159 Genset Bus L2N Voltage 46022 Exhaust Temperature 15
40160 Genset Bus L3N Voltage 46023 Exhaust Temperature 16
40162 Genset Bus L1L2 Voltage 46024 Exhaust Temperature 17
40163 Genset Bus L2L3 Voltage 46025 Exhaust Temperature 18
40164 Genset Bus L3L1 Volage 46028 Knock Level 1
40166 Genset Bus L1 Current 46029 Knock Level 2
40167 Genset Bus L2 Curren 46030 Knock Level 3
40168 Genset Bus L3 Curren 46031 Knock Level 4
40171 Genset Bus L1 kW 46032 Knock Level 5
40172 Genset Bus L2 KW 46033 Knock Level 6
40173 Genset Bus L3 kW 46034 Knock Level 7
40174 Genset Bus Total kW 46035 Knock Level 8
43719 Alternator 1 Temperature 46036 Knock Level 9
43720 Alternator 2 Temperature 46037 Knock Level 10
43721 Alternator 3 Temperature 46038 Knock Level 11
43740 Drive End Bearing Temperature 46039 Knock Level 12
43755 Non-Drive End Bearing Temperature 46040 Knock Level 13

46041 Knock Level 14
46042 Knock Level 15
46043 Knock Level 16
46044 Knock Level 17



Note 1

Only utility or genbus voltage can
be an input.

Utility and Genbus current is not
typically used. For use, eternal CT's
must be connected to input
terminals in the GIB.

46045
46048
46049
46050
46051
46052
46053
46054
46055
46056
46057
46058
46059
46060
46061
46062
46063
46064
46065

Knock Level 18
Knock Count 1
Knock Count 2
Knock Count 3
Knock Count 4
Knock Count 5
Knock Count 6
Knock Count 7
Knock Count 8
Knock Count 9
Knock Count 10
Knock Count 11
Knock Count 12
Knock Count 13
Knock Count 14
Knock Count 15
Knock Count 16
Knock Count 17
Knock Count 18
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Chapter 1: Generator Set General Information

1.5. Warranty Document
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Warranty Statement

Lean-Burn Gaseous Fuel Generator Set

English
Original Instructions 5-2020 AO050L829 (Issue 3)




Limited Warranty

Lean-Burn Gaseous fuel Generating Set
This limited warranty applies to all Cummins Inc.
branded Lean-Burn Gaseous fuel generating sets and
associated accessories (hereinafter referred to as
"Product").

This warranty covers any failures of the Product, under
normal use and service, which result from a defect in
material or factory workmanship.

Warranty Period:

The warranty start datet is the date of initial start up,
first rental, demonstration or 18 months after factory
ship date, whichever is sooner. See table for details.

Continuous Power (COP) is defined as being the
maximum power which the generating set is capable
of delivering continuously whilst supplying a constant
electrical load when operated for an unlimited number
of hours per year. No overload capability is available
for this rating.

Prime Power (PRP) is defined as being the maximum
power which a generating set is capable of delivering
continuously whilst supplying a variable electrical load
when operated for an unlimited number of hours per
year. The permissible average power output over 24
hours of operation shall not exceed 70% of the PRP.
For applications requiring permissible average output
higher than stated, a COP rating should be used.

Emergency Standby Power (ESP) is defined as the
maximum power available during a variable electrical
power sequence, under the stated operating
conditions, for which a generating set is capable of
delivering in the event of a utility power outage or
under test conditions for up to 1000 hours of operation
per year. The permissible average power output over
24 hours of operation shall not exceed 70% of the
ESP.

Base Warranty Coverage Duration
(Whichever occurs first)

Rating Months Max. Hours
COP 12 Unlimited
PRP 12 Unlimited
ESP 24 1000 hrs

T Warranty start date for designated rental and oil and gas model
Products is determined to be date of receipt of Product by the rental
company.

Effective Date: 1-May-2020

Page 1 of 2

Cummins Inc. Responsibilities:

In the event of a failure of the Product during the
warranty period due to defects in material or
workmanship, Cummins Inc. will only be responsible
for the following costs:

= All parts and labor required to repair the
Product.

= Reasonable travel expenses to and from the
Product site location.

= Maintenance items that are contaminated or
damaged by a warrantable failure.

= Reasonable labor costs for Generating Set
removal and reinstallation when necessary to
make the warranty repair. This is limited to
accessible, ground level installation.

Owner Responsibilities:
The owner will be responsible for the following:

* Notifying Cummins Inc. distributor or dealer
within 30 days of the discovery of failure.

» |nstalling, operating, commissioning and
maintaining the Product in accordance with
Cummins Inc.’s published policies and
guidelines.

= Providing evidence for date of commissioning.

=  Providing sufficient access to and reasonable
ability to remove the Product from the
installation in the event of a warrantable
failure.

In addition, the owner will be responsible for:

= Incremental costs and expenses associated
with Product removal and reinstallation
resulting from non-standard installations.

= Costs associated with rental of power
generating equipment used to replace the
Product being repaired.

= Costs associated with labor overtime and
premium shipping requested by the owner.

= All downtime expenses, fines, all applicable
taxes, and other losses resulting from a
warrantable failure.

= Communication expenses, meals, lodging
and similar costs incurred by Owner as a
result of a warrantable failure and not covered
under Cummins ‘responsibilities’.

Limitations:
This limited warranty does not cover Product failures
resulting from:
» |nappropriate use relative to designated
power rating.
= |nappropriate use relative to application
guidelines.
= Normal wear and tear.
= Improper and/or unauthorized installation.

A050L829 (Issue 3)
Copyright © 2020 Cummins Inc.
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= Negligence, accidents or misuse.

= Lack of maintenance or unauthorized repair.

= Noncompliance with any Cummins Inc.
published guideline or policy.

= Improper storage before and after
commissioning.

= Use of unapproved coolant, lubricants or
additives.

= Owner's delay in making Product available
after notification of potential Product problem.

= Replacement parts and accessories not
authorized by Cummins Inc.

=  Owner or operator abuse or neglect such as:
operation without adequate coolant or
lubricants; overfueling; overspeeding; lack of
maintenance to lubricating, cooling or air
intake  systems; late servicing and
maintenance; improper storage, starting,
warm-up, run-in or shutdown practices, or for
progressive damage resulting from a
defective shutdown or warning device..

= Damage to parts, fixtures, housings,
attachments and accessory items that are not
part of the transfer switch or paralleling
system.

= This warranty does not apply to accessories
not supplied by Cummins Inc.

This limited warranty does not cover costs resulting
from:

= Difficulty in gaining access to the Product.

= Damage to customer property.

Please contact your local Cummins Inc. Distributor for
clarification concerning these limitations.

Effective Date: 1-May-2020
Copyright © 2020 Cummins Inc.
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CUMMINS INC. RIGHT TO FAILED COMPONENTS:
Failed components claimed under warranty remain the
property of Cummins Inc. Cummins Inc. has the right
to reclaim any failed component that has been
replaced under warranty.

Cummins Inc. reserves the right to interrogate
Electronic Control Module (ECM), Power Command
Control (PCC) or other product monitoring devises for
the purpose of failure analysis.

Extended Warranty:

Cummins Inc. offers several levels of Extended
Warranty Coverage. Please contact your local
Cummins Inc. Distributor for details.

https://power.cummins.com

THE WARRANTIES SET FORTH HEREIN ARE THE
SOLE WARRANTIES MADE BY CUMMINS INC. IN
REGARD TO THE PRODUCT. CUMMINS INC.
MAKES NO OTHER WARRANTIES, EXPRESS OR
IMPLIED, OR OF MERCHANTABILITY OR FITNESS
FOR A PARTICULAR PURPOSE.

IN NO EVENT IS CUMMINS INC. LIABLE FOR
INCIDENTAL OR CONSEQUENTIAL DAMAGES.

This limited warranty shall be enforced to the
maximum extent permitted by applicable law. This
limited warranty gives the owner specific rights that
may vary from state to state or from jurisdiction to
jurisdiction.

Product Model Number:

Product Serial Number:

Date in Service:

A050L829 (Issue 3)
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1

ISSUE OF MAJOR SYSTEM COMPONENTS

ITEM SUPPLY
AVL CUMMINS
MECHANICAL
45'L x B'8"W x 9'6"H Custom Enclosure w/ 150 Corner Blocks (Bottom Only) X
Q5K60 1.4MW GENSET w/ (2) Exhaust Outlet Expansion Joints X
4 Access Panels/Doors (1 customer power connection, 1 GIB access, 2 engine X
access - 1 on each side)
3 Axle Chassis Trailer x
Exhaust Silencer X
HT/LT Table Radiator - Internally Mounted X
Low and High Temperature Flexible Piping w/ Insulation X
" PIPING SUPPORTS/HANGERS X
4 x Stowable Access Ladder X
Gastrain Unit x
Bladder Tank and Instrumentation X
PY25 UL Listed [ 25 pal) Makeup Oil Tank x
A126 Kit - Q5K60G Multi-turbo DC Prelube Pump X
SAFETY SYSTEMS
2 x 20lb CO2 Fire Extinguisher— per Enclosure X
2 x External Emergency Stop X
1 x Gas Detector X
1 x Heat and Smoke Detector X
ELECTRICAL
Interior and Exterior Lighting/ 2 x DC Interior Lights w timers X
1x SkW Space Heaters A
3SkVA Transformer — 480V to 120/208V X
150A 120/208V Distribution Panel X
Genset Control Panel x
Discharge Ventilation Fans and control panel X
Radiator and ventilation fan motor disconnects X
Circuit Breaker (Fixed) (LV 1250,1350kW) Peaking X
20004 Swer 480V
8D Starter Batteries X
2E1R120-J1111H, holds 4x 8D Battery Rack X
52-A00-D0000000 24V DC 30A Battery Charger x
GPS Tracking Device (hardware only) X
Engi ne Driven Eharg'iﬁ Alternator X

NOTES:

1. ESTIMATED (DRY) WEIGHT: 65,000 LBS TOTAL

2. FINSH:

1. BASE SKID: BLACK

2. EXTERIOR PANELS: POWDER COATED (RAL-XXXX)
3. ENCLOSURE CONSTRUCTION DETAILS:

1. BASE SKID/FRAME:

1.
2.
3.

4 X CORNER BLOCKS;
CHECKERED CARBON STEEL FLOOR PLATE
MIN. 2" SPILL CONTAINMENT LIP AROUND SKID PERIMETER

2. WALL CONSTRUCTION:

1.
2.
3.

MARINE GRADE ALUMINUM SKIN PLATES - POWDER COATED
2" MINERAL WOOL INSULATION
22 GA. GALVANIZED PERFORATED LINER (MILL FINISH)

3.  ROOF CONSTRUCTION:

1.
2.
3.
4.

5.

MARINE GRADE ALUMINUM PANELS - POWDER COATED
2" MINERAL WOOL INSULATION

22 GA. GALVANIZED PERFORATED LINER (MILL FINISH)
FOOT LOAD CAPACITY @ 50LBS PER FTA2 HOLDING SNOW
DRIP EDGE ALONG ROOF PERIMETER

CIRCUIT BREAKET
ACCESS PANEL—

INTAKE FIXED LOUVER
60"W x 96"H

FACE VELOCITY: 760 FPM
TOTAL AIRFLOW: 44,000 CFM

GASTRAIN INLET CONNECTION

COOLANT PIPING
ACCESS HATCH
36" X 36"

DOUBLE ACCESS PANEL
ENGINE ACCESS
92"W X 80"H

CRANK CASE VENT

4.  SOUND ATTENUATION:AVERAGE “ENCLOSURE ONLY" NOISE LEVEL OF 77 DBA (+/- 3 DBA) @ 7 METERS -(BASED ON FREE FIELD
CONDITIONS @ 1.5M ABOVE GRADE). ENCLOSURE INSTALLATION/MOUNTING, SILENCER & RADIATOR SOUND PERFORMANCE MAY
IMPACT ACHIEVING CUSTOMER SPECIFIED OVERALL DBA RATING

»

5. NATURAL GAS REQUIREMENT FOR FAT RUNNOFF:
1. 12.89 MMBTU/HR @ 5-7 PSI
2. 4 HR RUN WITH 100%, 75%. 50%, AND 25% STEP LOADS
3. 3"SUPPLY FLANGE

AVL WILL PROVIDE AN "AS-BUILT" PACKAGE WITH DETAILS OF SHIPPED LOOSE ITEMS FOR SITE ASSEMBLY 3 WEEKS PRIOR TO SHIPPING

77 /

N/AN/AN/AN /AN

AIR IN

3" ANSI FLANGE FLAT FACE
CLASS #150

GASTRAIN VENTILATION

EMERGENCY STOP

EMERGENCY STOP

GIB ACCESS PANEL
54"W X 34'H

AIR IN
FACE VELOCITY: 760 FPM
TOTAL AIRFLOW: 44,000 CFM

INTAKE FIXED LOUVER
60"W x 96"H

DOUBLE ACCESS PANEL

//

S/AV/AN/AN,

vvv
/
/

/ /
//

ENGINE ACCESS
92"W X 80"H
COOLANT PIPING
ACCESS HATCH
36" X 36"

HINGED ACCESSS
PANEL

EXHAUST DISCHARGE

4

—

HINGED INTAKE LOUVER
36"W X 84"'H

DISCHARGE BACKDRAFT DAMPER

93"W X 54"'H

APPROVAL STAMP

APPROVED O

APPROVED AS NOTED O

REVISE AND RESUBMIT O

FOR INFORMATION ONLY O

NOT APPROVED O

NOTES:

ACCEPTANCE IS FOR GENERAL COMPLIANCE WITH
THE CONTRACT DOCUMENTS ONLY. FOR COMPLETE
SCOPE OF SUPPLY REFER TO THE PROJECT SCOPE
SUMMARY PROPOSAL NUMBER

E2443.R4
COMPANY:
DATE: BY:
DATE: BY:

Awvi%

MAMUFALCTURIMNG: 1N,

http://www.avigoc.com/
sales@avimfg.com
243 QUEEN ST. N.
HAMILTON, ON. L8R 3Né

PHONE: 905 545 7660
FAX: 905 5457662

TOLERANCE NOTES

ALL DIM'S HAVE A TOLERANCE
OF 1" UNLESS OTHERWISE
SPECIFIED

ALL WELDING CARRIED OUT
UNDER CERTIFICATION OF CSA
W47.1 AND CONSTRUCTION
PER REQUIR\I/EVI\QENTS OF CSA

DRAWN BY: Z.LAKOVIC DATE: 03/12/2021

MECHANICAL:  A.URETSKY DATE: 03/12/2021

ELECTRICAL: DATE:

APPROVED BY: A.URETSKY DATE: 03/12/2021

TITLE:
CUMMINS UNITED RENTALS -

ISO 9001:2015 REGISTERED

1.4MW ENCLOSURE
SIZE: [DWG. NO: REV:
D | 61006500 0

THE INFORMATION CONTAINED IN THIS DRAWING IS THE

REV. | DESCRIPTION | APPROVED | DATE |CHECKED BY| DATE | ZONE

SOLE PROPERTY OF AVL MANUFACTURING INC. ANY
REPRODUCTION IN PART OR AS AWHOLE WITHOUT THE

REVISIONS

WRITTEN PERMISSION OF AVL IS PROHIBITED.

GEOMETRIC DIMENSIONING &
TOLERANCING PER ASME Y14.5-2009

o=

THIRD ANGLE PROJECTION

WORK ORDER:

SCALE 1:48

DO NOT SCALE DRAWING.

APPROX WEIGHT: SEE NOTES SHEET 1 OF 4
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REV: DESCRIPTION INIT. DATE
— 89" PINLOCKS C/C A 1.MISE AJOUR DU COL DE CYGNE HB 01/06/12
B 1.MISE A JOUR : NOUVEAU STD HB 02/05/14
% o] 1.AJOUT DE LA LISTE DES COMPOSANTES EL 08/09/11
.I" o 89" C/C D 1.EPURATION DU MODEL ENLEVER TOUT LES COLLANT| MS 07/12/19
‘I."E TWISTLOCKS E 1. MISE A JOUR 2017 PS 17/01/11
632"
POSITION 53'
172"
489 3/16" DISTANCE EN —»{|=a—
POSITION 53'
R / \
|
1]
POSITION 48'
8
I
L [~
= DETAIL A
SCALE 1:15
POSITION 45'
i 9 19990030 2 ASS. ANGLE DE GUIDAGE RENFORCI
ASSEMBLAGE STOPPER CHASSIS
19 5/8" e | i 8 19990021 2 |ARRIERE
7 13030233 1 ASS. FINITION CHASSIS PRINCIPAL
CCXT4053-35-23
6 13030162 1 FINTTION CHASSIS COULISSANT CCXT 60"
SPREAD / CONTENEUR
5 13030160 1 ASS. FINITION CHASSIS ARRIERE
4 12930021 1 ASSEMBLAGE TIGE DE VERROU
- 476" - 3 12930003 1 ASSEMBLAGE DE TIGE
7‘ 2 10101210 2 HITCH PIN CLIPS 1/4" X 4 3/8"
E 1 10101067 1 LYNCH PIN SPRING WIRE 3/8" X 1 3/8"
ITEM DESSIN QTEE |DESCRIPTION
. DESSINATEUR : DATE :
" 48 1/16" 371 Grand B Nord
47318 8 1/16 MaxPT ooy ws | oarosos
POSITION 40' EEEEEE——— w4 J3B 452 ] ;
e ——— Tel: (450) 346-8848 APPROBATION ; DATE :
Fax: (450) 358-5077
TITRE: T]O/I}.(I)ERANCE:
7 7 i "
GABARIT ASSEMBLAGE GENERAL e
CCXT4053-3S-00 UNITE
POUCES
CE DESSIN EST STRICTEMENT LA PROPRIETE EXCLUSIVE DE LA COMPAGNIE MAX-ATLAS EQUIPEMENT INTERNATIONAL INC FONCT|ON No DESSIN: REV: ECHELLE: FORMAT
IL EST STRICTEMENT DEFENDU DE LE COPIER, LE PHOTOGRAPHIER, L'IMPRIMER OU D'EN PRENDRE TOUTE(S) INFORMATION(S) C C XT4053_3S _OO 1:64 B
QUE CE SOIT SANS LA PERMISSION ECRITE DE LA COMPAGNIE MAX-ATLAS EQUIPEMENT INTERNATIONAL INC. 1 0000 E PAGE: "
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Chapter 3: System EBOM & Design Drawings

3.1. Engineering Bill of Material
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BILL OF MATERIALS

QSK60G PACKAGES - UNITED RENTAL TRAILER PACKAGE - REV 1

Item | Quantity | Description | Model Number | Comments
Generator Set
QSK60G engine-based models C1400N6C Shipped Enclosed
O&M Manuals Shipped Loose
Genset Circuit Breaker Panel
3 | 1 |Circuit Breaker (Fixed) (LV 1250,1350kW) Standby |2000A Manually Operated, Alternator Mounted, LSIA | Shipped Enclosed
Fuel System
4 | 1 |Gas Train - Natural Gas |DN80 PN16, 5-7PSl In, 3.8 PSI Out, Dwg. 294219 | Shipped Enclosed
Cooling System
5 1 Initial Fill of Coolant (PG 50%) (5/genset = 275 gal) Propylene Pre-mixed 50% 55gal/Barrel (CC02826300) Shipped Loose
6 1 Radiator for 68dBA@23ft (104F & 1000ft) 10229840-01 SRD 3A 09T N6 23H GS PH SP Shipped Enclosed
Engine Lubrication System
7 | 1 [FirstFill of Oil [55gal drum Premium Blue GEO LA ES (PN 883935) [ ship Loose
Engine Exhaust System
8 | 1 [Silencer (75dBA @ 23 feet) | | shipped Enclosed
Enclosure Equipment
9 1 Genset Enclosure Skin-tight 75dBA@23feet, Shipped Enclosed
10 1 Trailer 45" Trailer Shipped Enclosed
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INSTRUMENTATION & TAGS LEGEND: BAT = BATTERY SYSTEM

Tl = TEMPERATURE INDICATOR
Pl = PRESSURE INDICATOR
PS = PRESSURE SWITCH

INSTRUMENTS AND EQUIPMENT TAG
IDENTIFICATIONS ARE CONSTRUCTED AS 4

COMPONENTS. TS = TEMPERATURE SWITCH

TT = TEMPERATURE TRANSMITTER
EXAMPLE: PT-1-2-1 PT = PRESSURE TRANSMITTER
COMPONENT 1 LT = LEVEL TRANSMITTER
COMPONENT 2 LS = LEVEL SWITCH
COMPONENT 3 FS = FLOW SWITCH
COMPONENT 4 FM = FLOW METER

PNL - PANEL
PLC = PLC PANEL
RAD = RADIATOR

COMPONENT 1

REPRESENTS THE COMPONENT TK = TANK

DESCRIPTION. FC = FLEX CONNECTION
FI=FILTER

MISC = MISCELLANEOUS DA = DEAERATOR

ENC = ENCLOSURE P =PUMP

G = GENSET PRV = PRESSURE RELIEF VENT

ATT = ATTENUATOR SIL = SILENCER

VIB = VIBRATION ISOLATOR
VF = VENTILATION FAN
VFD = VFD DRIVE PANEL

ES = EXHAUST SILENCER
SP = SAMPLE PORT
RC = RAIN COWL

V =VALVE

CV = CONTROL VALVE

1. = HT & LT COOLING SYSTEMS SHARED

EQUIPMENT.

INSTRUMENT No.4.
PT-1-10-5 PRESSURE TRANSMITTER,
GENSET No.1 COMPRESSED
AIR SYSTEM, INSTRUMENT No.5

FC-2-7-3 FLEX CONNECTION, GENSET No.2
EXHAUST SYSTEM, ITEM No.3.

SCR = EXHAUST SCR 2. = LT COOLING SYSTEM.

UDU = UREA DOSING UNIT 3. = HT COOLING SYSTEM.

AC = AIR COMPRESSOR 4. = PROCESS SYSTEM.

AD = AIR DRYER 5. = LUBE OIL SYSTEM.

OXI = EXHAUST OXICAT 6. = FUEL GAS SYSTEM.

OCM = OXICAT MONITOR PANEL 7. = EXHAUST SYSTEM.

HRSG = HEAT RECOVERY STEAM 8. = VENTILATION AIR SYSTEM.
GENERATOR 9. = CRANK CASE BREATHER SYSTEM.
HEX = HEAT EXCHANGER 10. = COMPRESSED AIR SYSTEM.

PHE = PLATE HEAT EXCHANGER
EM = EXHAUST MANIFOLD

COMPONENT 2

REPRESENTS THE GENSET No.

No.1 USED FOR SINGLE SET APPLICATIONS.
No.0 USED FOR EQUIPMENT COMMON TO
ALL GENSETS, SUCH AS COMMON TANKS.

COMPONENT 3

REPRESENTS THE SYSTEM No.

11. = FUEL DIESEL SYSTEM.

12. = CONDENSATION / DRAINAGE

SYSTEM.
13. = UREA SUPPLY SYSTEM.
14. = STEAM SYSTEM.

COMPONENT 4

REPRESENTS THE COMPONENT INDEX No.

EXAMPLES.
TT-1-2-4 TEMPERATURE TRANSMITTER,
GENSET No.1, LT COOLING SYSTEM,

SYMBOL LEGEND:

METERING PUMP.
GENSET.

C =N

HAND OPERATED PUMP.

.

INSTRUMENT COMPONENT / VENTILATION FAN.

LOCAL INSTRUMENT.
CONCENTRIC PIPE REDUCER.

PLC / MCP INPUT.
ECCENTRIC PIPE REDUCER.

PLC / MCP OUTPUT. REDUCING TEE.

CoOob@ O

VSD MOTOR CONTROLLER.

FLEXIBLE CONNECTION.

N/  DOLMOTOR STARTER.

H

HOSE REEL.

,
DE AERATOR (FLANGED
CONNECTION).

FILTER.

‘ STRAINER FILTER.

UNION CONNECTION.

|
DE AERATOR (SCREWED
CONNECTION).

++INE 2

%
o

FLANGE CONNECTION.

I
]

L
e

ORIFICE PLATE.
PUMP.

Q

EXHAUST OUTLET WEATHER
CAP.

EXHAUST OUTLET WEATHER
COWL.

EXHAUST DIVERT DAMPER
(DOUBLE BUTTERFLY VALVE
STYLE).

DOUBLE SOLENOID VALVE
(BLOCK AND BLEED).

3 WAY TEMPERATURE
CONTROL VALVE
(MIXING MODE).

3

TERMINATION POINT.

EXPLOSION VENT.

RUPTURE DISK.

QUICK RELEASE HOSE
CONNECTION FEMALE.

QUICK RELEASE HOSE
CONNECTION MALE.

GAS TRAIN FOR SUPPLY
AMZQF PRESSURE <500mbarg.

PRESSURE REGULATOR.

PRESSURE SAFETY VALVE.

SOLENOID VALVE.

= DOUBLE SOLENOID VALVE
w COMPLETE WITH VALVE
EatimPaN

<F><| PROVING SYSTEM.

PRESSURE RELIEF CAP.

s A O @

SAMPLE POINT.

3 WAY TEE PORT VALVE. PLUGGED SOCKET.

BALL VALVE CLOSED IN

TUNDISH.

EXHAUST EXPANSION GAS TRAIN FOR SUPPLY OPERATION.

FUNCTION WITHIN PLC / MCP. IC Beows. PRESSURE >500mbarg BALL VALVE OPEN IN
COMPLETE WITH SAFETY BLOW OPERATION. CONDENSATE TRAP / OIL
U™ HOSE CONNECTION. OFF VALVE AND PRESSURE SEPARATOR.

FUNCTION WITHIN PLC / MCP > I FEED BACK SHUT OFF VALVE. BUTTERFLY VALVE.
PITH SET POINT: [KOf]  ANT VIBRATION DONUT TANK IMMERSION HEATER

CONNECTION. "

COMMISSIONING VALVE.

EXPANSION TANK.
NON RETURN VALVE.

MANUAL RESET FUSIBLE LINK

FIRE SAFETY DROP VALVE. HEADER TANK.

MURPHY LEVEL CONTROL
VALVE.

FLOAT CONTROLLED VALVE. HEADER TANK (DUEL).

A Oz <o

H:D\ CATALYTIC CONVERTER.

AUTOMATIC / MANUAL VENT.

3 WAY TEMPERATURE
CONTROL VALVE
(DIVERT MODE).

D]

ey

Al

>

DUMP RADIATOR

TANK (SINGLE SKINNED - BUND
(FLAT BED).

MAY BE REQUIRED).

DUMP RADIATOR
VERTICALLY
MOUNTED.

TANK (DOUBLE SKINNED - NO
BUND REQUIRED).

1 F3  EXHAUST INSPECTION DOOR.
[mimminm|
IIIIIIID | ATTENUATOR.
i,
EXHAUST SILENCER. (I

COMBINED EXHAUST
SILENCER
CATALYTIC CONVERTER.

FLEXIBLE DUCT.

EXHAUST GAS HEAT
EXCHANGER.

A
4 TB-X
’ ATTENUATED LOUVRE.

EXHAUST GAS TREATMENT UNIT 2

(COMBINED OXICAT AND SCR).

‘ -
MOTORISED DAMPERS.
PLATE HEAT
EXCHANGER. %

| "i FIRE DAMPERS FUSIBLE LINK.

Pzl

|

X

WEATHER LOUVRE. TWISTED PAIR WIRING

F1
XXXA
FUSE
FIRE DROP CURTAIN.

FILTER.

BIRD GUARD.

TERMINAL BLOCK
NORMALLY CLOSED CONTACT
NORMALLY OPENED CONTACT

GROUND

SYSTEM OPERATION PHILOSOPHY

NOTE: THIS IS AN OVERVIEW OF THE ENGINE-RELATED SYSTEMS OPERATION ONLY.

COOLING SYSTEM

THE ENGINE IS EQUIPPED WITH TWO COOLING CIRCUITS. THE HIGH TEMPERATURE (HT) LOOP
INCORPORATES THE BLOCK COOLING, OIL COOLER AND AFTER COOLER STAGE 1. THE LOW
TEMPERATURE (LT) LOOP INCORPORATES THE AFTER COOLER STAGE 2. PUMPS FOR EACH
CIRCUIT ARE ENGINE MOUNTED AND MECHANICALLY DRIVEN.

THE ENGINE MOUNTED LT THERMOSTAT IS SET UP FOR INLET CONTROL AND TEMPERATURE
CONTROLLED BY AN ACTUATED THREE WAY VALVE. AS THE LT RETURN TEMPERATURE
APPROACHES THE MAXIMUM DATA SHEET VALUE THE INLET CONTROL THERMOSTAT BEGINS
TO OPEN ALLOWING FLOW THROUGH THE LT COOLING LOOP. THE LT COOLING LOOP CONSIST
OF AN AIR COOLED HEAT DUMP RADIATOR.

THE ENGINE MOUNTED HT THERMOSTAT IS SET UP FOR OUTLET CONTROL AND IS
TEMPERATURE CONTROLLED BY AN ACTUATED THREE WAY VALVE. AS THE HT OUTLET
TEMPERATURE APPROACHES THE MAXIMUM DATA SHEET VALUE THE OUTLET CONTROL
THERMOSTAT BEGINS TO OPEN ALLOWING FLOW THROUGH THE HT COOLING LOOP. THE HT
COOLING LOOP CONSIST OF AN AIR COOLED HEAT DUMP RADIATOR.

THE THREE- WAY MIXING VALVE ON THE HT AND LT COOLING LOOP, TO BE INSTALLED
BETWEEN ENGINE OUTLET LINE, RADIATOR INLET LINE AND ENGINE RETURN LINE, IS
DESIGNED TO MAINTAIN OPTIMAL ENGINE RETURN TEMPERATURE, MATCHING DATA SHEET
VALUE.

BOTH HT AND LT RETURN TEMPERATURES TO THE GENSET MUST BE MET IN ORDER TO
GUARANTEE THAT THE GENSET OPERATES PROPERLY AND EFFICIENTLY.

HT & LT ENGINE VENT LINES ARE LOCATED AT THE ENGINE AFTER COOLER HOUSING. THE

VENTING SYSTEM CONSIST OF AUTOMATIC DEAERATOR VENTS REPRESENTED ON P&ID WITH
TAGS DA.X.2.1 & DA.X.3.1. THE COOLANT LEAVING THE VENTS IS TO BE RETURNED TO THE
PUMP SUCTION HEADER. MANUAL AIR VENTS ARE TO BE INSTALLED BY OTHERS AT ANY
PIPING HIGH POINT, SUCH AS AT THE RADIATOR INLETS TO VENT THE SYSTEM HIGH POINTS.

COOLANT EXPANSION FOR BOTH THE HT & LT IS TO BE ACCOMMODATED THROUGH AN AIR
BLADDER TANK. THE TANK TIES INTO BOTH THE HT & LT PUMP INLET PIPING VIA 1" FILL LINES.
THE PRESSURE IN THE SYSTEM IS DISPLAYED VIA A 0-60PSI PRESSURE GAUGE AND
MONITORED VIA A 3 SET POINT PRESSURE SWITCH. THE LOGIC BELOW DESCRIBES SET
POINTS AND FUNCTIONALITY:

e PALL- @ 7PSIG, ENGINE SHUTDOWN
e PAL-@ 9PSIG, ENGINE ALARM
e PAHH - @ 35PSIG, ENGINE SHUTDOWN

OVER PRESSURE RELIEF IS ACCOMMODATED BY A PRESSURE RELIEF VALVE, SET TO OPEN AT
40 PSIG.

ALTERNATIVELY, IF RADIATOR IS ROOF-MOUNTED, EXPANSION AND VENTING WILL BE
ACCOMMODATED BY EXPANSION TANK MOUNTED ON TOP OF THE RADIATOR. THE TANK WILL
BE EQUIPPED WITH MURPHY LEVEL SWITCHES TO ALARM THE GENSET IN CASE OF LOW
COOLANT LEVEL.

LUBE OIL SYSTEM

CLEAN LUBE OIL IS PROVIDED FROM OPTIONAL ELEVATED MAKE-UP LUBE OIL TANK, WALL
MOUNTED. TANK ELEVATION MUST BE MINIMUM 4FT ABOVE ENGINE OIL LEVEL, MAXIMUM 15FT.
OIL INTAKE TO THE ENGINE IS CONTROLLED BY AN ENGINE MOUNTED MURPHY LEVEL
CONTROL VALVE. LOW LEVEL ALARM FROM LEVEL SWITCH AT MAKE-UP TANK TO BE WIRED
TO GENSET CONTROL PANEL.

STARTING SYSTEM

THE GENSET IS STARTED WITH A DC BATTERY STARTING SYSTEM CONSISTING OF FOUR 8D
LEAD ACID BATTERIES (BAT.1.0.1), TWO (2) BATTERY BOXES (BAT.1.0.2) AND ONE (1) BATTERY
CHARGER (BAT.1.0.3). THE BATTERY CHARGER IS EQUIPPED WITH A SUMMARY ALARM
CONTACT FOR ANNUNCIATION AT THE GENSET OF CHARGER ALARMS.

THE GENSET STARTING SEQUENCE WILL CONSIST OF THE FOLLOWING STEPS:

1. RECEIPT OF STARTING SIGNAL (LOCAL OR REMOTE)
2. VERIFICATION NO START INHIBIT CONDITION EXISTS (INTERNAL AND EXTERNAL)
3. INITIAL START SEQUENCE
3.1. 14 SECONDS CRANK WITH FUEL AND SPARK
3.2. 30 SECONDS REST
3.3. 6 SECONDS CRANK WITH FUEL AND SPARK
34. 30 SECONDS REST
3.5. 6 SECONDS CRANK WITH FUEL AND SPARK
4. NON START ENGINE LOCKOUT OR PRIOR EMERGENCY STOP
4.1. 12 SECOND CRANK, NO SPARK, NO FUEL
4.2. 6 SECOND REST
ENGINE RUN AT LOW IDLE
VERIFICATION OIL TEMPERATURE PERMISSIVE
ENGINE RUNS AT RATED SPEED
GENSET IS READY TO LOAD

© N oo

THE GENSET NORMAL SHUTDOWN SEQUENCE WILL CONSIST OF THE FOLLOWING SEQUENCE
1. REMOVAL OF RUN SIGNAL (LOCAL OR REMOTE)

2. OPENING OF GENSET OUTPUT BREAKER

3. ENGINE RUN AT LOW IDLE

4. UNIT SHUTDOWN

FUEL SYSTEM

THE CUSTOMER PROVIDED GAS SUPPLY WILL DELIVER 5 TO 7 PSIG OF PIPELINE QUALITY
NATURAL GAS TO THE GENSET GAS TRAIN. CUMMINS SUPPLIED GAS TRAIN WILL CONSIST OF
AN ISOLATION VALVE, PARTICULATE FILTER, PRESSURE REGULATOR AND DOUBLE SOLENOID
VALVE. THE DOUBLE SOLENOID VALVE IS OPERATED BY THE GENSET AND IS EQUIPPED WITH
A VALVE PROVING SYSTEM (CV.1.6.1). THIS SYSTEM WILL PROVE PRESSURE INTEGRITY BY
PRESSURIZING AND MONITORING THE SPACE BETWEEN THE TWO VALVES. FAILURE TO
PROVE VALVE INTEGRITY WILL RESULT IN A FAULT AT THE GENSET PANEL AND PREVENT THE
GENSET FROM STARTING. CV.1.6.1 WILL BE SUPPLIED WITHIN THE GENSET PACKAGE TO BE
FIELD MOUNTED.

EXHAUST SYSTEM

THE EXHAUST GAS LEAVES THE ENGINE PASSING THROUGH A SET OF EXPANSION JOINTS
THAT CONNECT TO AN EXHAUST MANIFOLD TO BRING THE 2 EXHAUST OUTLETS INTO A SINGLE
PIPE SYSTEM. THE EXHAUST GAS PASSES THROUGH THE SILENCER THEN GOES OUT TO THE
ATMOSPHERE THROUGH THE STACK. THE PIPING, STACK, SAMPLE PORTS, RAIN CAP,
INSULATION AND FURTHER EXPANSION JOINTS ARE TO BE DESIGNED AND ASSEMBLED
RESPECTING ENGINE MAXIMUM ALLOWABLE BACK PRESSURE AT ANY GIVEN OPERATIONAL
CONDITION.

CRANKCASE VENT SYSTEM

CRANKCASE OUTLET FILTRATION IS PROVIDED ON ENGINE THROUGH A COALESCING FILTER
AND DRAINED TO A WASTE OIL TANK. THE OUTLET OF THE FILTER IS TO BE VENTED OUT OF
THE ENGINE ROOM. THE PRESSURE DROP MUST NOT EXCEED 1" WG. OPTINAL ADDITIONAL
FILTER WILL BE ADDED TO ALL APPLICATION THAT ARE NON-STANDBY.

B
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ATURAL GAS SUPPLY
PRESSURE 5-7 PSI

AN,

1. VERIFICATION OF HT, LT & EXHAUST RESTRICTIONS AND
COMPLIANCE TO DATA SHEET LIMITS BY CONTRACTOR.

2. ALL PIPING, INSULATION AND DRAINS WITH ISOLATION VALVES
BY ENCLOSURE SUPPLIER. ANY LOW POINT IN PIPING REQUIRES A
DRAIN VALVE.

3. DAl121 & DA131 RETURN LINES TO TIE INTO COOLING SUCTION
SIDE — PLEASE CONSULT WITH CUMMINS ON EXACT LOCATION.

4. CONSULT BOM FOR DETAILED SCOPE OF SUPPLY.

5. ANY SUDDEN DROP IN PIPING WILL REQUIRE AN AUTO VENT.
AUTO/MANUAL VENTS TO BE INSTALLED AT THE HIGH POINTS IN
PIPING.

6. OIL MAKE UP TANK TO BE ELEVATED MIN 48 INCHES ABOVE THE
ENGINE DIL REGULATOR,

7. CV.L61 TO BE PHYSICALLY INSTALLED AS CLOSE AS POSSIBLE TO
GENSET. FC.16.1 TO BE MOUNTED HORIZONTALLY AND SUPPORTED
RIGIDLY.

8. 2 x 3 INCH SAMPLE PORT 90cdeg APART PER EPA METHOD 1 FOR

Y EXHAUST EMISSION TESTING, PORTS TO BE INSTALLED AT ANY
LEVEL MINIMUM 2 PIPE DIA ABOVE PIPE BEND/SILENCER OUTLET
15" VENT S. EEDPTFI’INV%UT/EOIEH?I?E %IEA ABPEPLLDI»E/DSISCEXFT’ENP‘SIDN JOINTS.
SUPPORTS TO BE PROVIDED WITH ENOUGH RIGIDITY TO AVOID
m 10 EX%IEAg'TSI]IRVE\/\E/NI$§AISIEIN§DTDP AB-050> TO BE MOUNTED ON
RADIATOR HEADERS FITTINGS.
3" VENT
_ RC1-7+1
}§E1101-GENSETENCLOSURE T ; T
o j w
PITCH DOWN PITCH DOWN }
16" DIA ‘
- SIL-1-7-1 e @ ke ¥ s
! I
3" CPVC SCHD 40 NOTE #1 - - ‘
NOTE #4 > DA-1:3:1 > |
ATT-1-8-1 PITCH DOWN PITCH DOWN |
[T ITITITTTITI] EMA71 — — \
(I Sy A ol o wive o B2 ¥ dmer |
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Chapter 3: System EBOM & Design Drawings

3.3. Electrical Wiring & Interconnect Diagrams
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GIB CUSTOMER CONNECTIONS

G101
GENSET CUSTOMER CONNECTIONS
INPUTS
-0
LOUVERS CLOSED WARNING —
gl
= 3 Wi
VENT FAN TRIP WARNING 1 VENT FAN VFD (TB155,56)
- w02
(SHT 8)
= 5 F——w03
RADIATOR FAN COMMON TRIP WARNING —
- 6 F——wiok
CUSTOMER INPUT/FAULT #1 WARNING E%
= 9 F——ws
COOLANT HIGH PRESSURE SHUTDOWN [—
={ 00— RADIATOR ELECTRICAL PANEL
CUSTOMER INPUT/FAULT #3 CONTROL SHUTDOWN Eﬁ RAD 111
= (12 TERMINAL STRIP
= 3
CUSTOMER INPUT/FAULT #4 SELECTABLE [— W03
— Ok ., COMMON TRIP ALARM
= 15
SPARE [— 81l
= (16 FROM GIB C107, C108 o START/STOP ‘
= 7
START INHIBIT N1 [—
- 8 POWER SUPPLY
=1 (19 0 0
START INHIBIT N2 E% L8OVAC, 3PH, 60HZ ‘
T L80VAC POWER
START INHIBIT N3 [— SUPPLY (SHT 1)
-
SPARE Eﬁ
-
= (25
FAULT RESET [—
— 26
REMOTE START Ei
- 28
= 29
FIRST START ARBITRATION EW
= W10
START SYSTEM TRIP WARNING [% x;g;
= BAT.101
= (33 BATTERY CHARGER
START TYPE [ —
— 34 —:wm— oM |-
— 35 M8—— 0K —
DERATE AUTHORIZATION EW 120VAC POWER L ‘ .
[ SUPPLY (SHT 10 ]
N T (SHT 10) = | N 304
UTILITY CIRCUIT BREAKER POSITION (A) = ] — T0O BREAKER PANEL
— (38 R
(39 | | E— (SHT 9)
UTILITY CIRCUIT BREAKER TRIPPED [—W T0O BREAKER PANEL — NOTE #2
o] (SHT 9)
UTILITY CIRCUIT BREAKER CLOSE (TO) INHIBIT EW
= 43 ——W109
GENSET CIRCUIT BREAKER POSITION (A) EW i COOLANT PRESSURE SWITCH
s | PS.111
TIRCUIT BREAKER TRIPPED EW PRESSURE SWITCH
=
CIRCUIT BREAKER CLOSE (TO) INHIBIT [—
= (48 TO GIB (73, (74
= 4o SHT g <
UTILITY SINGLE VERIFY EW
e ’7 6.1.0.1 j
SYNCHRONIZER ENABLE GND | |- ELECTRIC STARTER
—— [+]O] -]
LOAD DEMAND STOP EE -
=1 C54 | L J
= (55 _— — — —
RAMP LOAD/UNLOAD [—
- 56
= (57
TRANSFER INHIBIT [—
— (58
= (59
RE-TRANSFER INHIBIT [—
- €60
EARTH FAULT SHUTDOWN [% L~ T0DCPRELUBE CONTROL PANEL, SHT 8
DIFFERENTIAL FAULT SHUTDOWN Eﬁj
— 6l
= (65
SPARE [—
— (66
LUBE OIL TANK LEVEL WARNING E €61 NOTES:
| (68
— oo Wl 1. INTERCONNECTION WIRING TO BE 16 AWG STRANDED WIRE
HT COOLANT LEVEL WARNING [— MINIMUM. AC AND DC CONTROL WIRES TO BE RUN IN
= (70— W12 SEPARATE CONDUIT.
- 2. BATTERY CHARGER TO BATTERY WIRING TO BE SIZED FOR
LT COOLANT LEVEL WARNING [—j CHARGER OUTPUT AND LENGTH OF RUN.
=1 €72 | FOR DC CONNECTIONS:
USE 14 AWG OR LARGER FOR UP TO 40 FT.
14 AWG DC CONTROL WIRES USE 12 AWG OR LARGER FOR UP TO 50 FT.
USE 10 AWG OR LARGER FOR UP TO 100FT.
‘ 3. BATTERY CABLE SIZING PER CUMMINS Adl GUIDE.
WIRING DIAGRAM £101 S | ROEeT '
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L ]

5 STANDBY,/PEAKING
CKD

o 0 SUBMITIAL omaRa7| C1400 NEC

IC REV | DESCRIPTION DATE

CAD SYSTEM
Autodesk® AutoCAD® Electrical

s A3 .

| 3 |




2 1

GIB CUSTOMER CONNECTIONS

G.1.0.1

GENSET CUSTOMER CONNECTIONS

HT COOLANT LEVEL SHUTDOWN

LT COOLANT LEVEL SHUTDOWN

MASTER CAN H

MASTER CAN L

MASTER CAN SHIELD

(RTN) SETPOINT/LOAD SHARE SHIELD
KW LOAD SETPQINT (0-5VDC) SENSE

KW LOAD SETPOINT {0-5VDC) RETURN
KVAR LOAD SETPOINT (0-5VDC) RETURN
KVAR LOAD SETPOINT (0-5VDC) SENSE
VOLTAGE BIAS 0/P (+/- 10VDC) OUTPUT
VOLTAGE BIAS 0/P {+/- 10VDC) RETURN
KW LOAD O/P (+/- 10VDC) QUTPUT

KW LOAD 0/P {+/- 10VDC) RETURN

KW LOAD SHARE (-)

KW LOAD SHARE (+)

KVAR LOAD SHARE (+)

KVAR LOAD SHARE (-)

EMERGENCY STOP [OPEN TO CLOSE)
GAS VALVE CLOSE (OPEN TO CLOSE)

FIRE PROTECTION TRIP SHUTDOWN [OPEN TO TRIP)

GENSET CUSTOMER CONNECTIONS

COMMON WARNING

COMMON SHUTDOWN

COMMON CONTROL SHUTDOWN

COOLANT RAD CONTROL FAN

VENT FAN CONTROL

LOUVER CONTROL

OPEN QUTPUT GENSET CIRCUIT BREAKER

CLOSE OUTPUT GENSET CIRCUIT BREAKER

GENSET RUNNING ABOVE 600RPM

ENGINE STOP/START

ENGINE IDLE/RATED SPEED

EMERGENCY STOP

EMERGENCY STOP

CLOSE QUTPUT UTILITY CIRCUIT BREAKER

OPEN OUTPUT UTILITY CIRCUIT BREAKER

GENSET READY TO LOAD

LOAD DUMP

START INHIBIT EVENT

COMMON FAULT

B S R s SR

INPUTS/QUTPUTS

— (75
IRl
T
— (78
— 79 |
—cs0 |

= 81|
EW
=83 |
EW
=85 |
EW
=87 |
e
~oas |
— 90
ENTT

— (73 ——W806
E 74 7W8074

SHT 3

EN

FROM PS.1.11

CLOSURE E-STOP

E-STOP

| 96— ws
| C97 F—wsn
R —
=09 |
Creon

G101

-
E (95 |—— Ws10
i

We1B3—

UTPUTS
Em
1 C102 |
103
cro |
106
W—wmj
[ C108 |—wats
| C109 —wsts
110 |—wei
an
Fonz |
D
| Che |
RIS
e |
o
| Cne |
N9 |——ws22
120 —wazs
o
| C122 |
a3
Ccna |
1 C126 |
a1
128 |
L s,
1 130 |
131
(132 |
| C134 |
135
136 |
1 €138 |
(139
C1u0 |
)
1 G142 |

93 ——Wwso08
— 094 7W8094

FROM alIB
GROUND (100]

FROM GIB
F5-5A

>— W83

>— W8k

EN

TORAD.A11
SHT 3

WB26 —
W832 ——

W825 —

1A F2
W31 ——

1A F3

AUXILIARY RUN RELAY

—|:W8l)8
W809

CLOSURE E-STOP

E-STOP

(6) 16 AWG DC CONTROL WIRES

VENT FAN VFD

SENSORS

HEAT DETECTOR 1

il

VFD.18.1 ‘
TERMINAL STRIP
81
w816 —— 9A
ENGINE RUN SIGNAL
wer— 12
54
TOGIB C3, Ck WI01—— 55 " AUX FAULT CONTACT
(SHT3)
w102 —— 56

e

62 =

TO LOUVER MOTORS %:W&M* 6LA —
W8L5—— 6L

LOUVER POSITION FEEDBACK

LOUVER MOTOR ACTIVATION

a1z —— 100 |-
Wat3—— 101
W10 —
g —|

HEAT/SMOKE HIGH TEMP DETECTOR FAULT OUTPUT

GAS DETECTOR FAULT OUTPUT

(2) 1 AWG DC CONTROL WIRES

W39
| F—wsu

HEAT DETECTOR 2

W84

GAS DETECTOR

| —w——H

W39
wal— 1|

w2
we3— 1|

B4
w850

L1

SMOKE, HEAT DETECTOR
(2) 1 AWG DC CONTROL WIRES

METHANE GAS DETECTOR

HIGH HOUSING TEMP

HW

4BOVAC POWER
SUPPLY (SHT 6)

VENT FAN MOTORS
’7 MOTOR #1 TERMINALS “

POWER SUPPLY
LBOVAC 3PH

L2
L3

WBL6 24LV+
W8A7:>0<: A3

W848 —— SHD

|

ENCLOSURE TEMPERATURE
EXTERNAL RTD INPUT (4-20MA)

T

(6) 12AWG LBOVAC WIRES

w834

e
MOTOR #2 TERMINALS
w837

-

ENCLOSURE SPACE HEATER wess

TERMINAL STRIP

208VAC POWER
SUPPLY (SHT 6)

w8271 —
LWE}?B*
L1

\; L2

; ] START/STOP

DC PRELUBE CONTROL PANEL

208VAC POWER SUPPLY

w833
W34
W83

W36
——wey
‘ L w3

T84
ENCLOSURE TEMP TRANSMITTER

W84
W848

RTD PT100

TS84
ENCLOSURE TEMP SWITCH

waLy— NO |
\;wsso

FROM G.1.0.1

PNL.1.0.1
CONTROL PANEL

STARTER

RUN SIGNAL

3PH AC

MOTOR POSITIVE

BATTERY POSITIVE

OTE #3

P51
DC PRELUBE PUMP

—W830 :-:

(17) 14 AWG DC CONTROL WIRES

NOTES:

1. INTERCONNECTION CONTROL WIRING TO BE 16 AWG
STRANDED WIRE MINIMUM. AC AND DC CIRCUITS TO
BE RUN IN SEPARATE CONDUIT.

2. REFER TO OIL HEATER INSTALLATION INSTRUCTIONS
FOR FURTHER WIRING DETAILS.

3. REFER TO DC PRELUBE PUMP INSTALLATION
INSTRUCTIONS FOR FURTHER WIRING DETAILS.

4. DC POWER WIRING TO BE 4 AWG STRANDED.

WIRING
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GIB CUSTOMER CONNECTIONS

G.1.01

GENSET CUSTOMER CONNECTIONS

UTILITY VOLTAGE L1

UTILITY VOLTAGE L2

UTILITY VOLTAGE L3

UTILITY VOLTAGE N

UTILITY CURRENT SENSING - CT1+
UTILITY CURRENT SENSING - CT1GND
UTILITY CURRENT SENSING - CT2+
UTILITY CURRENT SENSING - CT2 GND
UTILITY CURRENT SENSING - CT3+
UTILITY CURRENT SENSING - CT3 GND
UTILITY LT - CT1+

UTILITY L1 - CT1GND

UTILITY L2 - CT2+

AC CONNECTIONS

GEN BREAKER PANEL

SWBD.1.01

(B PANEL
18D

SE W0
— €302 ——ws02
— €303 F——w903
— G304 F——"Wss
Sl
Jon]

o]
(314
=3
piEal
(322
~Gn]

UTILITY L2 - CT2 GND
UTILITY L3 - CT3+
UTILITY L3 - CT3 GND

(324
— (325
(326

|

G.1.01

GENSET CUSTOMER CONNECTIONS
THERMOSTATIC VALVE CTRL

TEMP CONTROL VALVE TRIP
LOW TEMP CNTL VALVE TRIP
HIGH TEMP CNTL VALVE TRIP

HT TEMP I/P(+)

HT TEMP I/P(-)

HT TEMP I/P [SHIELD)
LT TEMP I/P(+)

LT TEMP I/P(-)

LT TEMP I/P(SHIELD)
GROUND

+24VDC

120V ACILY)

120V ACIN)

HT VALVE CONTROLLER {OPEN)

HT VALVE CONTROLLER (CLOSED)
HT VALVE CONTROLLER (COMMON)

LT VALVE CONTROLLER (OPEN)

LT VALVE CONTROLLER (CLOSED)

LT VALVE CONTROLLER (COMMON)

- V1

4]
4]
— V&

]

1]
aiil
— V8
v |
1]
|
— AC18
—acm |
Ryvn
il
— AC22
—ac3|
Jhc]
aczs]

G.1.01

GENSET CUSTOMER CONNECTIONS
REMOTE MONITGRING

% METHANE (GND)

% METHANE (+

% METHANE (-

% METHANE (+24VDC
REMOTE PANEL POWER SUPPLY - GND
REMOTE PANEL POWER SUPPLY - +24VDC
PCCNET SHIELD

PCCNET B(-)

PCCNET Af+)

SYSTEM WAKE UP

REMOTE START

FAULT RESET

J1939 - SCREEN

11939 - RED(+)

11939 - BLACK(-)

MODBUS A (+)

MODBUS A (-)

MODBUS SHIELD

REMOTE EMERGENCY STOP
REMOTE EMERGENCY STGOP
CUSTOMER REMOTE E-STOP
CUSTOMER REMOTE E-STOP

)
)
)

- M1
— M2

niE
— M&

- R1 |
Eyn
R3]
— R&

- RS |
1o ]
R
— R8

- Ry |
T
R |
— R12

R |
TR

— R17
— R18

— RIS
— R16 :l

FROM GIB

SHT 3 ~ 109
WY

24VDC POWER SUPPLY
FROM BATTERY CHARGER (SHT 3)

NOTES:

1. INTERCONNECTION WIRING TO BE 16 AWG STRANDED WIRE
MINIUM. AC AND DC CONTROL WIRES TO BE RUN IN
SEPERATE CONDUIT.

2. ALL WIRING SHOWN IS FIELD WIRING.

SHEET | PROJECT: .
WIRING DIAGRAM £103
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VF.1.8.1

L1

L2

L3

GROUND BUS CONNECTIONS

480V, 200A,

3PH, 60HZ

DISTRIBUTION
PANEL BOARD 1

GRND BAR

TO GROUND BUS
VF.1.8.2

L1 e

i
50/3
g ; 101 = 6B
.3 A awg .
o5 6 8AWG T3
80/3 20/3 T—— 70 GROUND BUS
RAD.1.1.1 — RADIATOR
4AWG 7 8
T °
T2 4AWG 9 oy,
T3 HANG ol 12,
TO GROUND BUS—/TJ 20/3 SoaRE
| ooz U 12806, —1 13 T4,
12AWG
| e v2 V1o 4‘4‘5 160
L[ ot
12AWG:
| owz wi B_J_%w 18,

.

TO GROUND BUST

—

VFD.1.8.1
ENCLOSURE VENT FAN VFD

480V, 3PH, 60HZ
FROM 200A CB

NOTE #5

SPARE SPARE
o9 20,
SPARE SPARE
21 22,
SPARE SPARE
23 24,
SPARE SPARE
Hoeg L 1o %
SPARE SPARE
27 28,
SPARE SPARE
29 30,

150/3

GROUND BUS CONNECTIONS

120/208V,

80HZ
DISTRIBUTION

PANEL BOARD 2

1PH,

NEUTRAL BUS CONNECTIONS

GRND BAR

NEUTRAL BAR

ENCLOSURE_LIGHTS

- — — — = 2 12406 @—TO NEUTRAL
TO GROUND BUS
120/208V, B60HZ INTERIOR_GFCI OUTLETS
FROM 30kVA _— — — — 1= 4+ 12AWG L1 N%)— TO NEUTRAL
TRANSFORMER 201 TO GROUND BUS
N BAT.1.0.3 — BATTERY CHARGER
i — — 41 ® 6 12408 L1 N?— TO NEUTRAL
02 20/t TO GROUND BUS
ENCLOSURE SPACE HEATER 1 LOUVERS ACTUATORS
] 104WG 7 8 120WG K] Nﬂi TO NEUTRAL
151 TO GROUND BUS
SPACE_HEATER RELAYS
5 10aWG 9 10) 12006 @7 TO NEUTRAL
TO GROUND BUS ——— 02 P TO GROUND BUS
7 2,
20/1
7y, 2,
SPARE 15/1
o 15 160
SPARE SPARE
.17 18,
SPARE SPARE
o 19 20,
SPARE. SPARE
Y 22,
G.1.0.1 — GENSET GIB e 30/1 SPARE
TO NEUTRAL BUS N L 23 24

TO GROUND BUS

BUS

BUS

BUS

BUS

BUS

NOTES:
1. 4BOVAC AND 120VAC DISTRIBUTION BOARDS BY ENCLOSURE MANUFACTURER.
2. ALL WIRING SHOWN IS FIELD WIRING.
3. FINAL WIRING SCHEMATIC TO BE PROVIDED BY ENCLOSURE MANUFACTURER.
4. AUXILIARY POWER TO NON-CUMMINS SUPPLIED EQUIPMENT NOT SHOWN.
5. CUSTOMER POWER SOURCE TO BE ROUTED THROUGH 480V PANELBOARD

STUB—UP UNDER THE ENCLOSURE

L. NOT FOR CONSTRUCTION. WIRING DETAILS MAY CHANGE BY GENSET MODEL

WIRING DIAGRAM
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Chapter 4: Major Balance of Plant Components

4.1. Fuel System
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Fuel Supply Considerations

e Customer Fuel Requirements:

o Gas type/temperature: Natural Gas, 60°F

Gas LHV: 905 BTU/SCF

Inlet pressure at the enclosure: 5 - 7 PSIG

Maximum design pressure: 7 PSIG

Relative humidity: < 60%

Dew point: < 14°F

o HsSlevel: <0.1% by volume

e Customer flange connection needed to the enclosure: DN8O

e The Cummins fuel system is designed for NFPA 37:2015 applications. It is not designed for MA State
applications or Canadian installations. Acceptance of the fuel system is subject to the Authority Having
Jurisdiction (AHJ).

e Customer fuel supply systems (including design, materials, components, fabrication, assembly,
installation, testing, inspection, operation, and maintenance) must comply with the applicable local
and national codes. For installations within the US, refer to NFPA Standards 37 and 54.

e When the failure of a single upstream line regulator or service pressure regulator results in a supply
pressure exceeding the maximum design pressure at the enclosure, a pressure regulator will have to
be used (not in Cummins scope of supply) along with an Over-Pressure Protection Device (OPPD) as
defined in the NFPA 37/54/86 or EN 746-2. This OPPD must be set at the maximum (including hysteresis
and set point margins) inlet pressure rating of the fuel system.

e Cleanliness is a very important aspect in the fuel system. Arrangements must be made to prevent
moisture, dirt or contaminants of any kind from entering the fuel system. All pipework and fuel system
should be cleaned and inspected prior to assembly of the system. Schedule 40 iron piping is used as
fuel supply lines.

e The sizing of the fuel system should be done in such a way that gas is capable of being supplied to the
enclosure at the required flow rate and pressure. Determination of pipe sizes must be based upon the
method approved by the authority having jurisdiction. The gas pipe sizing is done based on the
guidelines given in the NFPA 54.

e The procedure for sizing natural gas pipes is as follows:

o 1. Determine the equivalent length of all the fittings in the system.

o 2. Add the length of straight piping to the equivalent length of all fittings.

o 3. Determine the maximum gas flow required for the particular generator set.

o 4. Determine the pipe diameter required for the particular gas flow rate and length of piping in
the system.

O O O O O
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IMPORTANT: CUSTOMER IS RESPONSIBLE FOR
LIMITING THE GAS INLET PRESSURE TO BE
WITHIN 5 TO 7 PSI, AT ANY GIVEN CONDITION

(ENGINE RUNNING OR NOT, UP TO APROX. 250 CFM)

NATURAL GAS SUPPLY
PRESSURE 5-7 PSI

VAN

INSTALLATION NOTES:

1.

2.

3.

o s

1.
12.

WELD NECK FLANGES, DN80 PN16, CARBON STEEL UN-PAINTED, SHIPPED LOSE WITH SEALS AND HARDWARE
FOR INSTALLATION

COUPLING RING, DN80 PN16, CAST STEEL, SHIPPED LOOSE WITH V.1.6.5 AND PI.1.6.3 INSTALLED, SEALS AND
HARDWARE INCLUDED FOR INSTALLATION

SERVICE PARTS INCLUDED: REPLACEMENT ELEMENT FOR FILTER AND REPAIR KIT FOR REGULATOR, WITH
EXTRA SEALS FOR EACH CONNECTION

REFER FOR MANUFACTURER DRAWING FOR DIMENSIONS, SPECIFICATIONS AND FURTHER DETAILS

WHEN THE FAILURE OF A SINGLE UPSTREAM LINE REGULATOR OR SERVICE PRESSURE REGULATOR RESULTS IN
A SUPPLY PRESSURE EXCEEDING THE MAX INLET PRESSURE RATING OF THE GAS TRAIN (7PSl), A PRESSURE
REGULATOR WILL HAVE TO BE PROVIDED BY OTHERS ALONG WITH AN OVER-PRESSURE PROTECTION DEVICE
AS DEFINED IN THE NFPA 37/54/86, SET AT THE MAXIMUM INLET PRESSURE RATING OF THE GAS TRAIN. PLEASE
CONSULT WITH CUMMINS FOR FURTHER INFORMATION.

FLEX CONNECTION TO BE MOUNTED HORIZONTALLY ONLY AND RIGIDLY SUPPORTED. FLEX CONNECTION MUST
NOT BE TWISTED OR BENT. NO WEIGHT OR MOMENTUM TO BE EXTERNALLY APPLIED TO THE ENGINE FUEL
CONNECTION FLANGE.

DMV (CV.1.6.1) VALVE TO BE MOUNTED AS CLOSE AS POSSIBLE TO THE ENGINE FUEL CONNECTION

PIPING BETWEEN GAS TRAIN AND DMV TO BE AS SHORT AS POSSIBLE. AVOID TURNS AND DO NOT CHANGE
PIPING DIAMETER.

GAS SUPPLY PRESSURE TO BE MAINTAINED WITHIN GAS TRAIN MAX AND MINIMUM RATINGS AT ANY GIVEN
CONDITION (FROM ZERO TO FULL LOAD FUEL FLOW). GAS TEMPERATURE TO BE WITHIN 41F TO 122F.

REFER TO CUMMINS' GAS CONNECTION DRAWINGS FOR FURTHER DETAIL AND LIST OF HARDWARE PROVIDED
TO MOUNT FLEX CONNECTION (FC.1.6.1) AND DMV VALVE (CV.1.6.1). INSTALL HARNESS PROVIDED WITH DMV AS
INDICATED IN THE CUMMINS' GAS CONNECTION DRAWING.

ALL PIPING BY OTHERS. ALL GAS TRAIN AND PIPING SUPPORT BY OTHERS.

VENT TO BE PIPED TO THE ATMOSPHERE, OUTSIDE GENERATOR ROOM, BY OTHERS. PROVIDE CAP OR NECK TO
AVOID INGRESS OF RAIN WATER INTO THE VENT PIPE.

~ A
%" NPT VENT
ENCLOSURE |
,,,,,,,,,,,,,, . GENSET
QSK60G
‘ [Py [Py (P MULTITURBO
|y 7 NG
} V153 VWG“ V155
VPS

GAS TRAIN ASSEMBLY, DN80 PN16

AN

] —
> A @ A

Y

Cv:-1:6-1

VN

FC-1-6-1

s

5 2

5 4

RH SIDE VIEW
SUPPLIED BY CUMMINS
SUPPLIED BY OTHERS
FUEL P&ID L&SHOEFEWTO PROJECT: mmun n
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White Spring (Item 7) installed in Regulator (Item 5)

Following items ship loose with seals and hardware
for onsite assembly:

Weld Flanges (Iltem 1) Qty 2 with hardware (16 studs /2 gaskets DN80)

Coupling ring (Item 8) w/ pressure gauge assembly (Items 6 &

]

426+ 25 mm
[16.8+ 1 in]

6 5 4 3 2
4 4 6
328 ©
© A4 I AN
258 T J
F Inlet ia = ©
o= 1 1
8i¢ DN80 PN16 = i - , => .
g3t E DN 80
®
M
E—
£ c
LN i
N H
Hm
™ ™
i)

701+ 25 mm
[27.6+ 1 in]

USER MANUAL AND CERTIFICATES DELIVERED IN ENGLISH AT DELIVERY UNLESS OTHERWISE SPECIFIED I 3D

Outlet
DN80 PN16

CAD-Drawing - No hand modification]]

B

Gas Type / Temperature Natural Gas 60F Not toleranced dimensions are +/- 5mm (.2") or +/-5° Scale 1 . 5 (A

E Gas LHV and Densit; . A\ 24

g' Service Parts Included: Flow Rate (Madh )y 905 BIU/SCF Customer Reference Customer Name

. . . ow Rate (Max/Min .

& Replacement Filter Element for filter item 3 (Item 9) e P T T T Cummins IGB

= H H H Drillings H13 EN 20273

2 Repair Kit for Regulator item 5 (lt_em 10) Max Allowable Pres. (HP/LP) 7PS| Threade 6H/6g - L - DIN ISO 965-1

3| 1 Spare gasket for each Connection: Outlet Pressure (Max / Min) 35 Psig Date Name Description 294219

gl - 3 x DN80 Gaskets (ltem 1 1) Maximum Power NA Draw. | 31922021 |JB A
Voltage / NEMA-IP NA Check.] 3/19/2021 |MH
Installation Indoors Norm
Ambient temperature +5F | +140F DU NGS ® Customer Validation (Date and Signature) Format | Index | Page
Normative Base NFPA 37:2015 Combustion Controls 0 1
PED 2014/168 / ATEX 94/9 NA Karl Dungs Inc. _ P.

3890 PHEASANT RIDGE DRIVE NE Suite 150
Paint Finish (Pipework) Index | Description Date Name| BLAINE, MN 55449, USA
Net Weight 13761 REVISIONS LIST I
6 | S 4 N\ 3 2 | 1
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CAD-Drawing - No hand modification]]
e PARTS LIST
jﬁﬁ ITEM DESCRIPTION P/N QTY RECOMMENDED SPARE PARTS
git 1 |Welding Neck Flange PN16 - DN 80 - Carbon steel 227140 2 |[NA
§§§ 2  |Butterfly Valve - Z014 DN80 PN 16 - Lug Type - Cast Iron - CSA 266015 1 |Lever: 278751
£is 3.16 - Pmax: 125 Psig —
%ég 3 |Gas Filter - DN80 PN16 - Pmax: 4bar (55psig) - Aluminium Housing (256410 1 |Element and O'Rings: 222694
2ER - 50 microns filtration
4  |Pressure gauge - 0-10 psig / kPa DN63 Pressure Gauge - 1/4" NPT |268247 3 |[NA
connection - Stainless Steel Case - Brass Fittings - Silicon Filled
5 Pressure Regulator DN80 PN16 - Pmax: 15 Psig (1 barg) - 5 Psig 267749 1 |Repair Kit: 268194
out (6 Psig max out) - CE IC
6 |Manual Push Button valve 1/4 inch NPT - 72 Psig 242645 3 |NA
7 |Spring White - 200-450mbar for Pressure Regulator ST1B DN65/80 (267750 1 [NA
8 |Coupling ring - DN80 PN16 - Carbon Steel - 3 x 1/2" BSP 267571 1 |Not Applicable
connection
; 9 |Filter Insert for Filter DN8O - 4 Barg 222694 1 [NA <
10 |Spare Parts Kit for STR-ST1B 65/80 268194 1 [NA
11 |Full Face Gasket - BAU - PN16 - DN80- 2mm Thick 267472 6 |NA
B
Notes:
- For Item 11: 3 Seals for train and 3 seals shipped loose for spare.
- Coupling ring item 8 with gauge assembly shipped loose in same crate
Specific Shipment Requirements: No - Items 9/10 shipped loose in same crate
Crate Length (Inches): 46 o
Crate Width (Inches): 40
Crate Height (Inches): 35 USER MANUAL AND CERTIFICATES DELIVERED IN ENGLISH AT DELIVERY UNLESS OTHERWISE SPECIFIED [3D]
. Gas Type / Temperature Natural Gas 60F Not toleranced dimensions are +/- 5mm (.2") or +-5° Scale 1 . 7 ] f()\
%' Gas LHV and Density 905 BTUISCF Customer Refelrence — Customer Name
% Flow Rate (Max/Min) . CummInS IGB
(Zi Inlet Pressure (Max / Min) 5-7 Psig Drilings H13 EN 20273
§ Max Allowable Pres. (HP/LP) 7PSI Threads 6H/6g - L - DIN ISO 965-1
3 Outlet Pressure (Max / Min) 3.5 Psi Date Name Description
g Maximum Power NA g Draw. 3/1t9/2021 JB " 29421 9 A
Voltage / NEMA-IP NA Check. 3/19/2021 |MH
Installation Indoors Norm
Ambient lemporature 5F / +140F Customer Validation (Date and Signature) Format | Index Page
Normative B:se NFPA 372015 RHNQ§® . 0 2
PED 2014/168 / ATEX 94/9 NA Karl Dungs Inc. _ P.
Paint Finish (Pipework) Index | Description Date Name gﬁ?ﬁ;ﬁﬁ?%?}%ﬁi PRIVENE Sulle 150
Net Weight 1375 kg REVISIONS LIST I
6 | 5 4 N\ 3 2 | 1
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4.2. Cooling System

1400 73" Avenue NE, MC OC290
Minneapolis, MN 55432
Phone +1 763-574-5000

Fax +1 651-415-5283
Power.cummins.com Template Rev 4 — July 2019




INSTALLATION NOTES:

1. REFER TO SCOPE LEGEND FOR SCOPE OF SUPPLY INDICATION. ITEMS
NOT LISTED IN THE BOM MIGHT NOT BE PART OF CUMMINS SCOPE OF
SUPPLY.

2. ALL PIPING, INSULATION AND DRAINS WITH ISOLATION VALVES BY
CONTRACTOR,

3. VERIFICATION OF COOLANT FLOW RESTRICTIONS (BACKPRESSURE> AND
COMPLIANCE TO DATA SHEET LIMITS BY CONTRACTOR.

4. ANY LOW POINT IN PIPING REQUIRES A DRAIN VALVE, BY
CONTRACTOR,

S, PLEASE REFER TO CUMMINS DRAWING 0500-5090 FOR EXACT LOCATION
AND DETAILS OF VENT CONNECTIONS. CONTRACTOR MAY CHOSE TO
SUPPLY ITS OWN HOSE INSTEAD OF FACTORY HOSES. ANY FURTHER
REQUIRED FITTING OR ADAPTER BY CONTRACTOR.

6. ANY SUDDEN DROP IN PIPING WILL REQUIRE AN AUTO VENT (BY
CONTRACTORD, AUTO/MANUAL VENTS TO BE INSTALLED AT THE HIGH
POINTS IN PIPING.

7. NO PIPING WEIGHT OR MOMENTUM TO BE APPLIED TO EXPANSION
JOINTS OR EQUIPMENT FLANGES, SUPPORTS TO BE PROVIDED WITH
ENOUGH RIGIDITY TO AVOID EXCESSIVE VIBRATIONS IN ALL
DIRECTIONS.

8. RADIATOR VENTS (SPIROTOP AB-030, V.1.3.9/1.2.9) SHIPPED LOSE, TO

BE MOUNTED ON RADIATOR HEADERS FITTINGS DIRECTLY.
ENCLOSURE WALL 9. HOSE OR PIPING MUST NOT SAG (SLOPE MUST BE ALWAYS UPWARD

DA131 AN /\ WHEN UPSTREAM SPIROVENTS, AND DOWNWARD WHEN DOWNSTREAM
2 SPIROVENTS, AS INDICATED,

10, ALL PRESSURE GAUGES SHOULD BE ASSEMBLED VERTICALLY.

1. AVOID SUPPORTING PIPING FROM VALVE FLANGES,

e 12, SPIROVENTS SPOOL SECTIONS TO BE SUPPORTED IN SUCH WAY THAT
IT STANDS HIGHER THAN POINT OF CONNECTION AT THE ENGINE,
USUALLY SUPPORTED FROM THE ROOF THROUGH THREADED STUDS AND
UNISTRUT,

13, RADIATOR LEGS SHIPPED LOSE FOR CONTRACTOR ASSEMBLY. REFER TO

N RADIATOR DRAWINGS FOR DETAILS. MOUNTING HARDWARE PROVIDED,

ANCHORING BOLTS BY CONTRACTOR,

PITCH DOWN 14, CONTRACTOR RESPONSIBLE FOR PROVISION OF FRESH AIR AND

e MINIMIZE HOT AIR RE-CIRCULATION, MAINLY WHEN RADIATOR IS

i PLACED CLOSE TO A WALL OR BUILDING, FRESH AIR TO BE FREE OF
DEBRIS, FUMES OR PARTICULATE MATTER FROM VEGETATION OR LOCAL
ACTIVITIES,

15, BLADDER TANK TO BE POSITIONED WITHIN 6FT OF POINT OF
CONNECTION TO THE ENGINE,

16, PLEASE REFER TO RADIATOR DRAWING FOR PHYSICAL LOCATION OF

PITCH DOWN PITCH DOWN
—1 [ —

AV
v-1-3-14 Y

PITCH DOWN

1/4" x 314"

v-1-2-14 ¥

|
|
} [TV P EACH FLANGE,
‘ NEBAES
\ ¥ V13411 V-1:-3:9
} VANVEN g% 4" SCH 40 4"SCH 40 R B |
| kI —— : i = |
| FC-1-3-1 4%\,4.3.10 V132 ‘
} HT CIRCUIT %% FoRTA PORTC A |
| V:1-3-5 V-1-3-4 v-1-3~12 FC-1-3-4 | }
} }@} }W‘M‘W—{M} © 4"SCH 40 }H—{%W @ RAD-1-1-1 |
FC-1:3:2 F-1:34 N (TP Vi3s3 3 |
} 32?255 - 22y AA V-1-2:9 |
! MULTITURBO V121 > ¥ ve1-2-11 }
[ %W‘D(H < 3" SCH 40 | » MW |
| D 5 Pomé . A V122 FC-1-23 |
i LT CIRCUIT /N ; s %VA j » }
FC-1-2:2  F-1-21 TV PN ot e " FC-1-2-4 |
| QeI S R e P |
‘ V-1-2:5 V-i-2:4 T V1212 ? vi23 e }
| ® 3" SCH 40 A - |
‘ ~
| Y 3 g |
} Yy | VAN !
\ |
| 'y E
| _
é. PSLL|[PSL |[PSHH MOUNTINGPAD T T T T T T T T
| T Pst] bpsi | [sope
SUPPLIED BY CUMMINS
V114 SUPPLIED BY OTHERS
(PS
oy ‘cewne
1-1/2", LOWEST POINT POAI,\,:‘;:\JA-FJS;\F/;:-}/E g A
v-«mX bt
" [ 571
I /A
77777777 ANYLOCALLOW
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COOLING P&ID — PAD RADIATOR S ;RS‘J‘ECTI CummInS nC
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Radiator Design Data Sheet

US-UNITS

Radiator Type: SRD 3A 09T N6D 23H GS PH SW - AL 2.3 CU 66 1xAN2,5" + 99 1xAN4"

Number of radiators: 1 pc/engine

Vendor Fincoil LU-VE Oy Customer Cummins USA |
Vendor Reference Number 210419TVA1 Customer Project Name United Rentals Trailer Package
Date 19.4.2021 Application Engine cooling |
Factory Location Finland Engine model C1400N6C D-6452 (QSK60G)
Design code PED 2014/68/EU (Art 4.3) |Location USA

Design pressure (psig) 87 Cooling type Air Cooled

Test pressure (psig) 131 Cooler type Flatbed - induced draught
Design temperature (°F) +230 Service Liquid

PERFORMANCE DATA

TUBE SIDE LT-Circuit TUBE SIDE HT-Circuit
Fluid Name EG50% Fluid Name EG50%
Fluid Flow per Unit (gal/min) 101 Fluid Flow per Unit (gal/min) 365
Pressure Drop (psig) 2,9 Pressure Drop (psig) 5,8
Temperature In (°F) 126 Temperature In (°F) 194
Temperature Out (°F) 118 Temperature Out (°F) 174
Capacity per Unit (MMBTU/h) 0,35 Capacity per Unit (MMBTU/h) 3,16

Fouling margin

+5+10% in KW

Fouling margin

+5+10% in KW

Connection size

1 x AN2,5", PN10/16

Connections size

1 x AN3", PN10/16

Internal volume / unit (gal)

25

Internal volume / unit (gal)

40

Heat transfer area (feet?) / unit

5177

Heat transfer area (feet?) / unit

7761

Inlet / outlet position

Front / Front (**)

Inlet / outlet position

Front / Front (**)

MATERIALS LT-Circuit MATERIALS HT-Circuit
Tube (diameter inch) Copper 0,50 Tube (diameter inch) Copper 0,50
Header (diameter inch) Copper 3,00 Header (diameter inch) Copper 4,25

Fins (thickness inch)

Aluminium (0,006)

Fins (thickness inch)

Aluminium (0,006)

11

Fins per inch

11

Fins per inch

FAN AIR
No / radiator (pcs) 6 (3x2) Air Temperature in (°F) 104
Type WingFan 910 Air Temperature out (°F) 158
Fan speed in design point (rpm) 1170 Air Flow/Fan (Ib/s) 15
Material PAG Air Flow/Radiator (lb/s) 88
Sound pressure level / unit 69+2 dB(A) @ 23 feet (*) |Height above sea level (feet) 1001
FAN MOTORS DIMENSIONS
Electrical Network 3/480/60Hz
Speed (rpm) 1170
Motor rating (hp) 4,0
Power Input (hp) 40 FRONT BACK
Current (A) ~9
Electrical Standard IEC / UL-listed
Insulation Class F
Protection Class IP55
Heaters N/A Length with connections (inch): 185,0
Klixons N/A Width (inch): 94,5
PTC-thermistors N/A Weight (Ib): 3307
ELECTRICAL CASING
Electrical panel (junction box) Optional Casing: Magnelis / Galvanized

Standard UL-listed

Safety switches

Painting (Std RAL colours):

Optional

(*) Given noise level is sound pressure level measured from the cooler end, at fan plate level.
(**) All four connections can be placed in one end of the radiator.
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Motors, service switches and starter panel components UL-listed
Flange tightening torque AN 2,5" / 28,8 and AN 4" / 19,7 MBO (Nm) _
- Use std washers (DIN 125) both in the bolt and nut side! SECTION B B
- The tightening of bolts in three steps (30%, 50% and 100%)
- Ensure torques within 24 hours, when the unit is taken into operation
- Otherwise follow the general rules for flange tightening
Casing material Hot dip galvanized and zinc-coated sheet steel
Coil material Cu-tubes / Al-fins
Fin spacing 2,3 mm
MOtor 6 X 3’0 kW 1 180 rpm 3/480 V 60 HZ 5’8 A +20°C Flange maximum loads: | [status DRAWN BY CHANGE DATE REVISION REASON REVISION
Fan size @910 mm Lifting angles: ,EX’ Fy alnd 4 330N H.Lintunen  [25/02/2021 Distance between flanges 02
|nterna| VOlUme LT ~91 L / HT ..,148 L A < 600 B < 600 Mz)(ml\ﬁ))/( a?ﬁad iV|Z max DIM.TOLERANCE PROJECTION Sfi;E CODE NO. OLD CODE CUSTOMER ORDER NUMBER
Net weight ~ 1350 kg moment: 67 ";‘Zm o o1 27602 Fa*] 10229840 CUMMINS USA/ S1GB000566 6034380
H DESCRIPTION DIMENSION UNIT
Max WOFklng pressure 6 bar (g) Fy SRD 3A 09T N6D 23H GS PH SP SW -
Test pressure 9 bar (g) ﬂ AL 2.3 CU 66 1XAN2,5" + 99 1XAN4" K x
Connection size LT ANSI 2,5" / HT ANSI 4", 150LBS S235JR/ZN Fx | e THICKNESS MATERIAL
Venting / draining Ball valve G 1/2", brass PN 20 EN 12165 CW 617N MMy Mz L L v
11/02/2021 M.Maatta alfa.luvegroup.com

This drawing is the property of LU-VE Group, any reproduction and/or distribution without LU-VE Group approval is unlawful.
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Chapter 4: Major Balance of Plant Components

4.3. Electrical System

1400 73" Avenue NE, MC OC290
Minneapolis, MN 55432
Phone +1 763-574-5000

Fax +1 651-415-5283
Power.cummins.com Template Rev 4 — July 2019
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Chapter 4: Major Balance of Plant Components

4.4. Exhaust System
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INSTALLATION NOTES:

GENERAL NOTES:

I[TEMS NOT LISTED IN THE BOM MIGHT NOT BE PART OF CUMMINS SCOPE
OF SUPPLY.

ALL PIPING, INSULATION AND ADEQUATE SUPPORTS BY CONTRACTOR.
VERIFICATION OF EXHAUST FLOW RESTRICTIONS (BACK-PRESSURE)> AND
COMPLIANCE TO DATA SHEET LIMITS BY CONTRACTOR.

DRAWING NOTES:

CLAMPS AND HARDWARE ARE INCLUDED FOR ASSEMBLY OF FACTORY
PROVIDED EXHAUST BELLOWS, BY CONTRACTOR.

CONTRACTOR TO MOUNT EXHAUST BELLOWS (SHIPPED LOOSE) NO
EXTERNAL WEIGHT SHOULD BE APPLIED ON BELLOWS, BELLOWS MUST
BE VERTICAL, WITHOUT BENDING OR EXTERNAL STRESS APPLIED.
EXHAUST MANIFOLD SHOULD BE SUPPORTED AWAY FROM THE ENGINE,
ALIGN MANIFOLD FLANGES WITH ENGINE EXHAUST BELLOWS TO AVOID
BENDS AND TWISTS. MANIFOLD SHALL BE INSULATED.

SUPPORT PIPING TO AVOID EXTERNAL WEIGHT ON MANIFOLD AND
BELLOWS., PROVIDE ADEQUATE EXPANSION JOINTS AS REQUIRED
DEPENDING ON LENGTH OF VERTICAL PIPE RUN - ENGINE BELLOWS ARE
NOT DEISNG TO ABSORB EXPANSION OF EXTERNAL PIPING, PIPING
SHOULD BE INSULATED WHENEVER INSIDE THE GENERATOR ROOM.
SLOPE EXHAUST PIPING AWAY FROM THE ENGINE TO AVOID
CONDENSATION TO RUN BACK INTO THE TURBOCHARGERS.

ENSURE SILENCER HAS A DRAIN PORT WITH PLUG.

TwO (2> 90DEG 3” EXHAUST PORT PER EPA METHOD 1. PORTS TO BE
INSTALLED AT ANY LEVEL MINIMUM 2 PIPE DIA ABOVE PIPE
BEND/SILENCER OUTLET AND MINIMUM 05 PIPE DIA BELOW STACK TOP
(BY OTHERS).
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