FAMCO

4000 SerleS 4006'23TRS1 Spark Ignited Gas Engine ':'MH"

322 kWm @ 1500 rpm

Developed from a proven engine range that offers superior performance and
reliability, the 4006-23TRS is designed to meet the future demands of the
power generation industry for clean, efficient gas fuelled engines.

The 4006-23TRS 6-cylinder spark ignition gas engine offers high
performance, dependability and reliability whilst meeting the market’s
increasingly stringent emission requirements.

The 4006-23TRS is a turbocharged, air to water charge cooled, 6 cylinder
inline engine, designed for operation on a wide range of methane based gases.
Its premium features and design provide economic and durable operation as
well as exceptional mechanical efficiency and power-to-weight ratio, whilst offering
improved emissions. The overall performance and reliability characteristics make this
the prime choice for today’s power generation industry.

Specification

Number of cylinders 6 vertical in-line

Bore and stroke 160 x 190 mm 6.3x7.5In
Displacement 22.92 litres 1399 in®
Aspiration Turbocharged and air-to-water charge cooled
Cycle 4 stroke

Combustion system Spark ignited

Compression ratio 12.0:1

Rotation Anti-clockwise, viewed on flywheel

Total lubricating capacity 122.7 litres | 32.4 US gal
Cooling system Water cooled

Total coolant capacity 36 litres | 9.5 US gal
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FAMCO

4000 SerleS 4006'23TRS1 Spark Ignited Gas Engine ':'MH"

322 kWm @ 1500 rpm

Features and benefits

Economic power
e Utilises advanced combustion technology to deliver durable and reliable power
e High commonality of components with other engines in the 4000 Series family for reduced stocking levels

e |ndividual large valve cylinder heads with matched deep bowl pistons for greater swirl, achieve high mechanical
efficiency

Reliable power
e Developed and tested using the latest engineering techniques
e Piston temperatures controlled by an advanced gallery jet cooling system
e Extended durability and reduced servicing with extended component life add benefit of the reduced whole life cost
e Robust to varying gas quality
Specs for both natural gas and biogas are available*

Compact, clean and efficient power

e Exceptional power-to-weight ratio and compact size give optimum power density for ease of transportation and
installation

e |n excess of 40% mechanical efficiency

* Designed to provide excellent service access for ease of maintenance

e Engines to comply with major international standards

e All engines in the 4000 Series family are capable of meeting the NOx requirements of TA Luft

Product support

e With highly trained Perkins distributors in thousands of communities in over 180 countries, you are never far away
from expert product knowledge, genuine parts and a range of advanced diagnostic technology for keeping your
engine in peak condition

e Warranties and Service Contracts
We provide one-year warranties for our gas engines, as standard. These are supported by multilevel Extended
Service Contracts that can be bought additionally
Discover more: www.perkins.esc

e To find your local distributor: www.perkins.com/distributor
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*Engine specification suitable for running on landfill gas, digester gas, biogas and coal bed mine gas. (Please contact your account manager
or nearest distributor for more information)
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4000 SerieS 4006'23TRS1 Spark Ignited Gas Engine

322 kWm @ 1500 rpm

Technical information

Air inlet and exhaust

e Mounted air filter — replaceable cartridge type
Dry exhaust manifolds

Exhaust manifold shielding

High efficiency turbocharger

Governing, gas and ignition system

e Air/Fuel mixer with zero pressure regulator and mixture adjustment screw

e Metal braided flexible gas connection

e Altronic 800 ‘C’ Series ignition system with individual cylinder ignition coils, spark plugs
e Digital governing system, governing to 1ISO8528-5 class G2

Lubrication system

e (ear driven, externally mounted lubricating oil pump

Wet sump with filler and dipstick

Full-flow replaceable canister type ail filters

Jacket water cooled shell and tube oil cooler/stabiliser

Closed circuit crankcase ventilation system — natural gases only

Cooling system

FAMCO

e uojauls

e Pressurised jacket water cooling system, gear-driven jacket water, circulating pump — supply on Electro unit only

e Air to water charge cooler, pipe work — supply on Electro unit only
e Jacket water thermostatic control — supply on Electro unit only

Electrical equipment
e 24 volt starter motor

e 24 volt 70 amp battery charging alternator with integral voltage, regulator and activating switch — supply on

Electro unit only

High coolant temperature
Low oil pressure switch

High manifold pressure switch
Digital knock detection

Flywheel and housing
e High inertia flywheel to SAE J620 Size 14
e SAE ‘0’ flywheel housing

Mountings
e Front and rear engine mounting support

Literature
e User’'s Handbook

Optional equipment

220 / 240 volt thermostatically controlled immersion heater
Three way thermostatic valve for charge cooler cooling circuit
Mechanically driven water pump for charge cooler circuit
Exhaust temperature monitoring

Tool kit

Additional manuals
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FAMCO

4000 SerleS 4006'23TRS1 Spark Ignited Gas Engine ':'MH"

322 kWm @ 1500 rpm

I 2242 mm | I 1633 mm |

1787 mm

Engine package weights and dimensions

Electro unit Cogeneration unit
Length 2242 mm 88.31in 2242 mm 88.31in
Width 1633 mm 64.3in 1418 mm 55.81in
Height 1787 mm 70.31in 1787 mm 70.3in
Weight (dry) 2420 kg 5335 Ib 2420 kg 5335 Ib
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FAMCO

4000 SerleS 4006'23TRS1 Spark Ignited Gas Engine ':'MH"

322 kWm @ 1500 rpm

Typical generator output (Gross) Engine power (Gross)

Type of operation
o s E kWm

4006-23TRS1 Continuous operating power 307 322

The above ratings represent the engine performance capabilities to conditions specified in ISO 8528/1, ISO 3046/1:1986, BS 5514/1.
Derating may be required for conditions outside these; consult Perkins Engines Company Limited.

Generator powers are typical and are based on an average alternator efficiency and a power factor (cos. 6) of 1.
Fuel specification: Natural gas having a Lower Calorific Value of 34.71 MJ/m?®.

Rating definitions
Continuous operating power: Power available for true Base load, rating as defined in ISO 8528/1, BS 5514/1 — No overload permitted.

Designation Cogeneration unit Electro unit
Fuel consumption gross at 1500 rpm kJd/kKW kJ/KW
Continuous baseload rating 2.55 2.58
75% of prime power rating 2.63 2.66
50% of prime power rating 2.84 2.87
25% of prime power rating 3.88 3.91

Fuel consumption figures are for TA Luft compliant engines at ISO 8528/1 in “Cogen” engine specification, running on British natural gas with
LCV 34.71 MJ/Sm®
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FAMCO

4000 SerleS 4006'23TR82 Spark Ignited Gas Engine ':'MH"

393 kWm @ 1500 rpm

Developed from a proven engine range that offers superior performance and
reliability, the 4006-23TRS is designed to meet the future demands of the
power generation industry for clean, efficient gas fuelled engines.

The 4006-23TRS 6-cylinder spark ignition gas engine offers high
performance, dependability and reliability whilst meeting the market’s
increasingly stringent emission requirements.

The 4006-23TRS is a turbocharged, air to water charge cooled, 6 cylinder
inline engine, designed for operation on a wide range of methane based gases.
Its premium features and design provide economic and durable operation as
well as exceptional mechanical efficiency and power-to-weight ratio, whilst offering
improved emissions. The overall performance and reliability characteristics make this
the prime choice for today’s power generation industry.

Specification

Number of cylinders 6 vertical in-line

Bore and stroke 160 x 190 mm 6.3x7.5In
Displacement 22.92 litres 1399 in®
Aspiration Turbocharged and air-to-water charge cooled
Cycle 4 stroke

Combustion system Spark ignited

Compression ratio 12.0:1

Rotation Anti-clockwise, viewed on flywheel

Total lubricating capacity 122.7 litres | 32.4 US gal
Cooling system Water cooled

Total coolant capacity 36 litres | 9.5 US gal
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FAMCO

4000 SerleS 4006'23TR82 Spark Ignited Gas Engine ':'MH"

393 kWm @ 1500 rpm

Features and benefits

Economic power
e Utilises advanced combustion technology to deliver durable and reliable power
e High commonality of components with other engines in the 4000 Series family for reduced stocking levels

e |ndividual large valve cylinder heads with matched deep bowl pistons for greater swirl, achieve high mechanical
efficiency

Reliable power
e Developed and tested using the latest engineering techniques
e Piston temperatures controlled by an advanced gallery jet cooling system
e Extended durability and reduced servicing with extended component life add benefit of the reduced whole life cost
e Robust to varying gas quality
Specs for both natural gas and biogas are available*

Compact, clean and efficient power

e Exceptional power-to-weight ratio and compact size give optimum power density for ease of transportation and
installation

e |n excess of 40% mechanical efficiency

* Designed to provide excellent service access for ease of maintenance

e Engines to comply with major international standards

e All engines in the 4000 Series family are capable of meeting the NOx requirements of TA Luft

Product support

e With highly trained Perkins distributors in thousands of communities in over 180 countries, you are never far away
from expert product knowledge, genuine parts and a range of advanced diagnostic technology for keeping your
engine in peak condition

e Warranties and Service Contracts
We provide one-year warranties for our gas engines, as standard. These are supported by multilevel Extended
Service Contracts that can be bought additionally
Discover more: www.perkins.esc

e To find your local distributor: www.perkins.com/distributor
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*Engine specification suitable for running on landfill gas, digester gas, biogas and coal bed mine gas. (Please contact your account manager
or nearest distributor for more information)
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4000 SerieS 4006'23TR82 Spark Ignited Gas Engine

393 kWm @ 1500 rpm

Technical information

Air inlet and exhaust

e Mounted air filter — replaceable cartridge type
Dry exhaust manifolds

Exhaust manifold shielding

High efficiency turbocharger

Governing, gas and ignition system

e Air/Fuel mixer with zero pressure regulator and mixture adjustment screw

e Metal braided flexible gas connection

e Altronic 800 ‘C’ Series ignition system with individual cylinder ignition coils, spark plugs
e Digital governing system, governing to 1ISO8528-5 class G2

Lubrication system

e (ear driven, externally mounted lubricating oil pump

Wet sump with filler and dipstick

Full-flow replaceable canister type ail filters

Jacket water cooled shell and tube oil cooler/stabiliser

Closed circuit crankcase ventilation system — natural gases only

Cooling system

FAMCO
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e Pressurised jacket water cooling system, gear-driven jacket water, circulating pump — supply on Electro unit only

e Air to water charge cooler, pipe work — supply on Electro unit only
e Jacket water thermostatic control — supply on Electro unit only

Electrical equipment
e 24 volt starter motor

e 24 volt 70 amp battery charging alternator with integral voltage, regulator and activating switch — supply on

Electro unit only

High coolant temperature
Low oil pressure switch

High manifold pressure switch
Digital knock detection

Flywheel and housing
e High inertia flywheel to SAE J620 Size 14
e SAE ‘0’ flywheel housing

Mountings
e Front and rear engine mounting support

Literature
e User’'s Handbook

Optional equipment

220 / 240 volt thermostatically controlled immersion heater
Three way thermostatic valve for charge cooler cooling circuit
Mechanically driven water pump for charge cooler circuit
Exhaust temperature monitoring

Tool kit

Additional manuals
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FAMCO

4000 SerleS 4006'23TR82 Spark Ignited Gas Engine ':'MH"

393 kWm @ 1500 rpm

I 2242 mm | I 1633 mm |

1787 mm

Engine package weights and dimensions

Electro unit Cogeneration unit
Length 2242 mm 88.31in 2242 mm 88.31in
Width 1633 mm 64.3in 1418 mm 55.81in
Height 1787 mm 70.31in 1787 mm 70.3in
Weight (dry) 2420 kg 5335 Ib 2420 kg 5335 Ib
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FAMCO

4000 SerleS 4006'23TR82 Spark Ignited Gas Engine ':'MH"

393 kWm @ 1500 rpm

Typical generator output (Gross) Engine power (Gross)

Type of operation
o s E kWm

4006-23TRS2 Continuous operating power 375 393

The above ratings represent the engine performance capabilities to conditions specified in ISO 8528/1, ISO 3046/1:1986, BS 5514/1.
Derating may be required for conditions outside these; consult Perkins Engines Company Limited.

Generator powers are typical and are based on an average alternator efficiency and a power factor (cos. 6) of 1.
Fuel specification: Natural gas having a Lower Calorific Value of 34.71 MJ/m?®.

Rating definitions
Continuous operating power: Power available for true Base load, rating as defined in ISO 8528/1, BS 5514/1 — No overload permitted.

Designation Cogeneration unit Electro unit
Fuel consumption gross at 1500 rpm kJd/kKW kJ/KW
Continuous baseload rating 2.49 2.52
75% of prime power rating 2.57 2.60
50% of prime power rating 2.73 2.76
25% of prime power rating 3.35 3.38

Fuel consumption figures are for TA Luft compliant engines at ISO 8528/1 in “Cogen” engine specification, running on British natural gas with
LCV 34.71 MJ/Sm®
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FAMCO

4000 SerleS 4008'30TRS1 Spark Ignited Gas Engine ':'MH"

447 KWm @ 1500 rpm

Developed from a proven engine range that offers superior performance fi" ]
and reliability, the 4008-30TRS is designed to meet the future demands oo 3 7

of the power generation industry for clean, efficient gas fuelled engines.

The 4008-30TRS 8-cylinder spark ignition gas engine offers high
performance, dependability and reliability while meeting the market’s
increasingly stringent emission requirements.

The 4008-30TRS is a turbocharged, air to water charge cooled,

8 cylinder inline gas engine, designed for operation on a wide range

of methane based gases. Its premium features and design provide
economic and durable operation as well as exceptional mechanical
efficiency and power to weight ratio, whilst offering improved emissions.
The overall performance and reliability characteristics make this the
prime choice for today’s power generation industry.

Specification

Number of cylinders 8 vertical in-line

Bore and stroke 160 x 190 mm 6.3x7.5In
Displacement 30.56 litres 1865 in®
Aspiration Turbocharged and air-to-water charge cooled
Cycle 4 stroke

Combustion system Spark ignited

Compression ratio 12.0:1

Rotation Anti-clockwise, viewed on flywheel

Total lubricating capacity 165.6 litres | 43.7 US gal
Cooling system Water cooled

Total coolant capacity 48 litres | 12.7 US gal
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FAMCO

4000 SerleS 4008'30TRS1 Spark Ignited Gas Engine ':'MH"

447 KWm @ 1500 rpm

Features and benefits

Economic power
e Utilises advanced combustion technology to deliver durable and reliable power
e High commonality of components with other engines in the 4000 Series family for reduced stocking levels

e |ndividual large valve cylinder heads with matched deep bowl pistons for greater swirl, achieve high mechanical
efficiency

Reliable power
e Developed and tested using the latest engineering techniques
e Piston temperatures controlled by an advanced gallery jet cooling system

e Extended durability and attention to reducing servicing with extended component life add benefit of the reduced
whole life cost

e Robust to varying gas quality
Specs for both natural gas and biogas are available*

Compact, clean and efficient power

e Exceptional power-to-weight ratio and compact size give optimum power density for ease of transportation and
installation

e |n excess of 40% mechanical efficiency

e Designed to provide excellent service access for ease of maintenance

® Engines to comply with major international standards

e All engines in the 4000 Series family are capable of meeting the NOx requirements of TA Luft

Product support
e With highly trained Perkins distributors in thousands of communities in over 180 countries, you are never far away

from expert product knowledge, genuine parts and a range of advanced diagnostic technology for keeping your
engine in peak condition

e \Warranties and Service Contracts

* \We provide one-year warranties for our gas engines, as standard. These are supported by multilevel Extended Service
Contracts that can be bought additionally
Discover more www.perkins.esc

e To find your local distributor: www.perkins.com/distributor
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*Engine specification suitable for running on landfill gas, digester gas, biogas and coal bed mine gas. (Please contact your account manager
or nearest distributor for more information)
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FAMCO

4000 SerleS 4008'30TRS1 Spark Ignited Gas Engine HMHT.'b

447 KWm @ 1500 rpm

Technical information

Air inlet and exhaust

e Mounted air filter — replaceable cartridge type
Dry exhaust manifolds

Exhaust manifold shielding

High efficiency turbocharger

Governing, gas and ignition system

e Air/Fuel mixer with zero pressure regulator and mixture adjustment screw

e Metal braided flexible gas connection

e Altronic 800 ‘C’ Series ignition system with individual cylinder ignition coils, spark plugs
e Digital governing system, governing to 1ISO8528-5 class G2

Lubrication system

e (ear driven, externally mounted lubricating oil pump

Wet sump with filler and dipstick

Full-flow replaceable canister type ail filters

Jacket water cooled shell and tube oil cooler/stabiliser

Closed circuit crankcase ventilation system — natural gases only

Cooling system

e Pressurised jacket water cooling system, gear-driven jacket water, circulating pump — supply on Electro unit only
e Air to water charge cooler, pipe work — supply on Electro unit only

e Jacket water thermostatic control — supply on Electro unit only

Electrical equipment

e 24 volt starter motor

e 24 volt 70 amp battery charging alternator with integral voltage, regulator and activating switch — supply on
Electro unit only

High coolant temperature

Low oil pressure switch

High manifold pressure switch

Digital knock detection

Flywheel and housing
e High inertia flywheel to SAE J620 Size 14
e SAE ‘0’ flywheel housing

Mountings
e Front and rear engine mounting support

Literature
e User’'s Handbook and Parts Manual

Optional equipment

220 / 240 volt thermostatically controlled immersion heater
Three way thermostatic valve for charge cooler cooling circuit
Mechanically driven water pump for charge cooler circuit
Exhaust temperature monitoring

Tool kit

Additional manuals
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FAMCO

4000 SerleS 4008'30TRS1 Spark Ignited Gas Engine ':'MH"

447 KWm @ 1500 rpm

I 2658 mm | I 1633 mm |

1782 mm

Engine package weights and dimensions

Electro unit Cogeneration unit

Length 2658 mm 105in 2559 mm 101 1in
Width 1633 mm 64 in 1418 mm 56in
Height 1782 mm 70in 1782 mm 701in
Weight (dry) 3350 kg 7385 Ib 3350 kg 7385 Ib

:5www.famcocorp.com ’(’Te[:orl—FAveeoFﬂ S NS PSS il

) E-mail: info@famcocorp.com -

= ) Fax:er) - FFAaFEsEP ¥ S by i s88uUL (59509)

{©) @famco_group

www.perkins.com

(]
Photographs are for illustrative purposes only and may not reflect final specification. ®
All information in this document is substantially correct at time of printing and may be altered subsequently. e r I n S
Final weight and dimensions will depend on completed specification.

Publication No. PN1851A/12/14 Produced in England ©2014 Perkins Engines Company Limited THE HEART OF EVERY GREAT MACHINE



FAMCO

4000 SerleS 4008'30TRS1 Spark Ignited Gas Engine ':'MH"

447 KWm @ 1500 rpm

Typical generator output (Gross) Engine power (Gross)

Type of operation
o s E kWm

4008-30TRS1 Continuous operating power 425 447

The above ratings represent the engine performance capabilities to conditions specified in ISO 8528/1, ISO 3046/1:1986, BS 5514/1.
Derating may be required for conditions outside these; consult Perkins Engines Company Limited.

Generator powers are typical and are based on an average alternator efficiency and a power factor (cos. 6) of 1.
Fuel specification: Natural gas having a Lower Calorific Value of 34.71 MJ/m?®.

Rating definitions
Continuous operating power: Power available for true Base load, rating as defined in ISO 8528/1, BS 5514/1 — No overload permitted.

Designation Cogeneration unit Electro unit
Fuel consumption gross at 1500 rpm kJ/kKW kJ/KW
Continuous baseload rating 2.51 2.54
75% of prime power rating 2.58 2.61
50% of prime power rating 2.81 2.84
25% of prime power rating 3.63 3.66

Fuel consumption figures are for TA Luft compliant engines at ISO 8528/1 in “Cogen” engine specification, running on British natural gas with
LCV 34.71 MJ/Sm®
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FAMCO

o uls

Technical Data

4000 Series

Gas Engine

Page 16

Perkins:

4016-61TRS1
4016-61TRS2

1500 rev/min

Basic technical data Ratings

Number of cylinders.. ... ... ... oo et v ee et e s et e eee e e . . 160 This is defined in ISO3046/1, BS5514 and DIN 6271

Cylinder arrangement ... ... ... ... oo ve ees e een e e s . 60° Vee Electrical ratings are based on stated alternator efficiency and are
Cycle. . . 4 stroke  for guidance only. For Load Acceptance figures, please refer to

Inductron system
Combustion system...

turbocharged air to water charge cooled

spark ignition

Stafford Applications Engineering Department.

Operating point

ComPression ratio. ... ... .. vev ves e ven vee e e e e e e eee e 2 1201
BOTE... cu et e et eee et e et e et e et e e e e e e e 160 MM ENGINe speed ..o 10 1500 reV/min
SHOKE oo oo o e o e e 190 mm  lgnition timing ... ... ... ... .. e e e e 26° BTDC
Cubic capacity... ... .. ... ... ... s 61 123 litres  Inlet manifold mixture temperature TR, .45°C
Direction of rotation... ... antr cIockwrse vrewed on flywheel ~ Cooling water exit temperature .. ... ... .. .<96°C
Firing order ... ... oo vev ve cev eee o, ...1A, 1B, 3A, 3B, 7A, 7B, 5A, 5B, Exhaustemission... .. ... ... ... ... ... accordlng to TA Luft (NOXx)
e e e e e .. 8A, 8B, 6A, 6B, 2A, 2B, 4A, 4B
Cylinder 1.. ... ... oo s et et s et e e e -.e 2L fUrthest from flywheel Fuel data_‘_
Lower calorific value... ... ... ... coo cv v es e e e el . 34710 kKJ/SM3
Overall weight (all engines) and dimensions Density ... e .0, 76 KQ/SMS
Height | Length | Width | Weight | Weight Stoich air requwement e et ee e eee e - 16 kglkg
Model mm mm mm dry) kg | (wet) kg Minimum methane number before derate i 15
Cogeneration unit Performance
Bio gas 1979 2949 1660 5820 6158 Steady state speed stability at constant load.. ... ... ... ... .. £ 0,75%
Natural gas | 1969 2949 1737 5820 6158 Note: All data based on operation to ISO 3046/1, BS 5514 and DIN
- 6271 standard reference conditions.
Electro unit ) o
Governing type... ... ... «ev vv ces er wee .o .. ... Digital speed governor
Natural gas | 1969 | 3192 | 1737 5820 6158

Test conditions

Centre of Gravity (all engines) -aIF teMPEIALUIE.. ... ... ot cev e cee et e cee eee ee e eee ee e ene 0025 °C
Forward of rear face of cylinder block... ... ... ... ... ... ... .. ... tba  _parometric pressure .. ... ... . oo cee ee v e eev e e e r ... 100 kPa
Above crankshaft centre line. ... ... ... ... .. oo oo thA relative AUMIGILY .. ov cve eee e e e e e e oo e eeree eee e e 30%
Moment of inertia (mk?)

-engine .. e et e e e e e e e e e e e e e e e 8,65 KgM2

-fIyWheeI . e e et eee e e 9,567 kgm?

Cyclic |rregular|ty for engrne/flywheel PP < X 24

General installation

Continuous baseload rating
Designation Units Cogeneration unit Electrounit
TRS1 TRS2 TRS1 TRS2
Gross engine power kw 912 1042 912 1042
Brake mean effective pressure kPa 1193 1364 1193 1364
Combustion air flow m3/min 68,3 78,8 69,1 79,7
Exhaust gas temperature (max) before turbo °C 594 600 594 600
Exhaust gas temperature (max) after turbo °C 482 468 482 468
ixl..,‘..[;www.famcocorp.com @ Teloti-F Acooo EA b ani L5 S S P 207
Ex|.) E-mail: info@famcocorp.com = ) 16
I (C) Fax:oF) - FEIqESEP ¥ S L i 08duUL (59,v9), ’
Bol@ @famco_group = 2,8
Overall electrical efficiency % 38,4 i 38,6 I 37,6 I 37,8
Charge coolant flow l/sec 350
Nominal excess air factor (Lambda) A 1,7
o o R
Assumed alternator efficiency % 96

Baseload rating: Unlimited hours usage with an average load factor of 100% of the published baseload power rating.



Energy balance
4016-61TRS1&2- Cogeneration unit

Continuous Baseload rating

Designation Units | TRS1 TRS2
Value % Value %

Energy in fuel kwt 2288 100 2584 100
Energy In power kWb | 912 |39.8| 1042 |403
output (Net)
Energy in exhaust
(25°C) kwt 661 28,9 803 31,1
Energy to exhaust
(120°C) kWt 539 23,6 646 25,0
Energy to coolant KWt 487 |213| 445 |172
and oil
Energytocharge |y | 134 |59 | 180 | 7.0
cooler
Energy to radiation
(exhaust temp. 25°C) kwt 95 41 114 4.4

4016-61TRS1&2 - ElectroUnit

Continuous Baseload rating

Designation Units | TRS1 TRS2
Value % Value %

Energy in fuel kWt 2334 100 2630 100
Energy in power kwb | 912 |391| 1042 |396
output (Net)
Energy in exhaust
(25°C) kwt 661 28,3 803 30,5
Energy to exhaust
(120°C) kwt 539 23,1 646 24,6
Energytocoolant | vy | 501 |215| 459 | 17,5
and oil
Energy to charge KWt 148 | 64 | 104 | 74
cooler
Energy to radiation
(exhaust temp. 25°C) kwt 13 4.8 132 5.0

Not to be used for CHP design purposes (indicative figures only).
Consult Perkins Engines Company Limited.
Assumes complete combustion.

Cooling system

Recommended coolant: 50% inhibited ethylene glycol or 50%
inhibited propylene glycol and 50% clean fresh water. For
combined heat and power systems and where there is no likelihood
of ambient temperature below 10 °C, then clean ‘soft’ water may be
used, treated with 1% by volume of Perkins inhibitor in the cooling
system. The inhibitor is available in 1 litre bottles from Perkins.

Total coolant capacity (engine only) .. ... ... ... ... o oo ... ... 95 litres
Maximum jacket water pressure in crankcase... ... ... ... .. 100 kPa
(plus static pressure head)

Jacket cooling water data

Total coolant flow .. ..950 I/min
Coolant exit temperature (max) ...96 °C
Coolant entry temperature (max) cre een e e eee e ees e e e 2 81°C
Charge cooling water data

Coolant flow .. ..600 I/min
Coolant entry temperature . .36 °C
Coolant exit temperature ... ... ... ... ... .40 °C

Charge cooler ... ... ... .o v oo e e fln and tube on engme X2
Shutdown switch setting ... ... ... oo ces vt oo wee e .. . 193 kPa falling
Coolant immersion heater capacity ... ... ... ... oo vev oo ... 4 KW 1 Off

C)www.famcocorp.com

E-mail: info@famcocorp.com

(©) @famco_group

FAMCO
Casisoy il

Lubrication system

Recommended lubricating oil: Lubricating oil requirements vary
with fuel used. Full specifications including oil sampling and
recommendations and condemnation limits appear on the Fuel,
Coolant and Lubricating Oil Recommendation Sheet for the 4000
Series Gas Engines.

Lubricating oil capacity

Total System Capacity.. ... .o ve ve e verenee e e e e
Sump maximum .. ... ... ... ...
SUMP MINIMUM ..o e e e e e e e e e e e

286 litres
257 litres
147 litres

Lubricating oil temperature

Oil temperature in rail (continuous operation) . ... ... ... ... ... . 88 °C
Lubricating oil pressure at rated speed ... ... ... ... ... ... ... ...470 kPa
Lubricating oil flow at 1500 rev/min. ... ... ... ... ... ... ... ... 402 l/min
Sump drain plug tapping Size.. ... ... ce. ve e s vt ves e e e GAL
Oil pump.. . . ... ... Qgeardriven
Shutdown SWItCh settlng + e e e e .. 193 kPa falling
Qil filter screen spacmg... 2L 0 N 14 o1 (o] g
Oil consumption after running in.. ... ... ... ... ... ... ... ... 0,25 g/kWhr
Normal operating angles:

frontand rear.. ... ... . oo e e e e e e e 2 D
Sside Mt Lo e e e e e e e 10°

Ignition system

TYPE v i et vt es e e et et e e . e - €lECETONIC igNItiON SYStEM
Pr|maryvoltage e e e 2 24V
Polarity .. e e e e e s .. Negative earth
Spark plug type .. Pre-chamber
Fuel system

Recommended fuel: Natural Gas LHV at 34 MJ/m3 (930 Btu/cu.ft).
Other fuels may be used, for example landfill or digester gas.
Ratings will vary from those shown.

Where fuels other then Natural Gas are being considered you must
obtain a full gas analysis including details of any solid or liquid
components. Refer results to Perkins Engines Company Limited to
determine suitability. Gas supplies must be filtered to the same
standard as the engine intake air (i.e. Maximum particle size not to
exceed 50 microns).

Minimum gas supply pressure. .
Maximum gas supply pressure . . 25 kPa
Fuel system type. ... ... ... ... Electronlc AFR control system
Installation of gas supply and shut off valves to be in accordance
with local regulations.

. 5 kPa

. . Cogeneration unit ElectroUnit
Designation
TRS1 TRS2 TRS1 TRS2
Fuel consumption gross | kJ /kWs | kJ /kWs | kJ /kWs | kJ / kWs
100% Contiuuous 251 248 256 253
baseload rating
75% of Continuous base
load rating 2,60 2,58 2,63 2,60
50% of Cont!nuous 2,68 2.66 2.70 2,68
baseload rating
25% of Continuous base 275 274 277 276
rating
Fuel: Natural Gas - LHV = 34,71 MJ/m3
Tolerance on Fuel consumption
Designation Cogeneration unit ElectroUnit
Mass flow data Units TRS1 TRS2 TRS1 TRS2
Fuel Kg/h 180 203 183 207
Volume flow data
Fuel (15 °C) | mefhr | 237 268 241 273

() Tel:oPI-F Acooo k9
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4016-61TRS1&2 Bio gas cogeneration unit - Left view

MNVE 9 NO M3IA

€68 o]

(s3a1s HLOo9)
"'NNOO 3dNLYHIdWTL IO

'dNT d04 ONIddV1 8/€ O/

(s3aIs HLO9)
‘NNOD 3dNSS3dd 110
'8N Y04 ONIddVL #/T O

(s3a1s HL09)
dV.L NIVYQ Y3LYM LINOVE—

‘'SNNOD d3LVM AYVANOODIS

(S3QIS HLOG) ¥3H1VIHg
ASVOMNVHO LINJYIDO NIJO—

'97002T 3did
319IX37d4 HLIM @31ddnsS
"NNOD ¥3H1v3ud
ASVONNVHO (.2) 8°0S (/—

¥IOYVYHO09dNL IHL NO

d30vd SI avOo1 ON 1LVHL 34NSN3I
01 @31¥0ddns A13Lvndaav

39 LSNIN NILSAS AIHOVLLY

JlvL3a 33s (S3aIS HL1o9) \\
'NNOD 13711LNO0 1SNVHX3—

L1182
S3dis HLog
02¢
f=—— 8Ty — =
S3AIs H1Oo9
T6€ ——=

(s3ais HLo9)
__—— T99N1d NIvdd dNNS

S3AIS H104

c08

37T0H ONILIM

98T

S3dis H104
89v¢

30V4 LNOdd

ASVOMUNVHO

\ MJ1LSdIda 1o 'ani

119

.

‘ LAVHSYNYHD |

T 37714 110 "an

(s3ais HLo9)

TT— ‘'NNOD 13Nl ¥431LVM 13NVl

1Ivl3a 33s
—  'SNNOD Tv2Id.10373 NIVIN

(s3ais HLoq)
— 'NNOD 137100 ¥IALYM LINOVL

S3AIs H1O04g
6€T

I TVYAOW3Y INIW313
™~ H3IANVITO dIV J04
~—Q34INO3Y IONVHVI 1D

wUL 595~9)

L cuds o

7 Uy

(205 upgiaso 0312) (5,58 oS J; P jioglhS « yhgs
LTI

) Fax:o¥) - FEAaESEP

(’ Tel:oPl-F Aocooo F 9

www,famcocorp.com

:O_,l E-mail: info@famcocorp.com

@famco_group



FAMCO

..l.'

4016-61TRS1&2 Bio gas cogeneration unit - Front view
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4016-61TRS1&2 Bio gas cogeneration unit - Right view
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4016-61TRS1&2 Bio gas cogeneration unit - Rear view
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4016-61TRS1&2 Bio gas cogeneration unit - Electrical connections, Exhaust Outlet ant

4- /87 ) ) . 210
MOUNTING HOLES - 560 :
IN REAR FACE CRS

560 600
CRS
|
|
L | '
e = = CUSTOMER PANEL CONN.
HINGED DOOR /(31 POLE)
A /
= /" IGNITION CONN.
ENGINE WIRING HARNESS CONN. (19 POLE)
- (31 POLE)
/
ELECTRICAL CONNS. L 600 ‘J
SEE DETAIL
KNOCK SENSOR CONN. —
(35 POLE) CONTROL PANEL ELECTRICAL CONNECTIONS
(MATING ELECTRICAL CONNECTORS SUPPLIED)
SCALE 15
ENGINE CONTROL PANEL (SUPPLIED LOOSE)
NOTE *
IGNITION AND KNOCK SENSOR CONNECTIONS ARE
FOR INTEGRATED HARNESS (SUPPLIED FITTED)
FROM B BANK WIRING RAIL
4- P14
AN

~—REF. KNOCK SENSOR CONN.
REF. IGNITION CONN 4 (31 POLE) SEE NOTE *

55 INSIDE
(14 POLE) SEE NOTE *

\
g
A BANK EXHAUST TEMP. CONN. 110 P.C.

(31 POLE) MATING ELECTRICAL

CONNECTOR SUPPLIED — 180 P.C. JACKET WATER INLET
FOR CUSTOMER CONTROL PANEL GAS INLET CONNECTION AND OUTLET CONNECTIONS
(BS EN 1092-1 DN100 PN 16) (BS EN 1092-1 DNSO PN 6)
SCALE 15 SCALE 15

VIEW  A-A
SHOWING ELECTRICAL CONNECTIONS
ON A BANK WIRING RAIL
SCALE 15

175.5 8- 22

= 2254
70 «( =
- | 60

|
|
1000 ‘ ‘

FRONT FACE CRANKCASE

REAR FACE FLYWHEEL
HOUSING PLAN VIEW OF ENGINE MOUNTINGS
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4016-61TRS1&2 Natural gas electro unit - Left view
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4016-61TRS1&2 Natural gas electro unit - Front view
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—GAS INLET CONN.
SEE DETAIL

_—AIR FILTER
~" (BOTH SIDES)

——JACKET WATER OUTLET CONN.

-

(BOTH SIDES)
—THERMOSTAT HOUSING
(BOTH SIDES)

SECONDARY WATER INLET CONN.
TO SUITY 76 INSIDE HOSE

24VDC BATTERY CHARGING
ALTERNATOR
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4016-61TRS1&2 Natural gas electro unit - Right view
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4016-61TRS1&2 Natural gas electro unit - Rear view
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4016-61TRS1&2 Natural gas electro unit - SAE Flywheel

NOTE *

IGNITION AND KNOCK SENSOR CONNECTIONS ARE
FOR INTEGRATED HARNESS (SUPPLIED FITTED)
FROM B BANK WIRING RAIL

REF. KNOCK SENSOR CONN.
(31 POLE) SEE NOTE *

REF. IGNITION CONN/

(14 POLE) SEE NOTE *

—A BANK EXHAUST TEMP. CONN.
(31 POLE) MATING ELECTRICAL
CONNECTOR SUPPLIED
FOR CUSTOMER CONTROL PANEL

SECTION A-A
SCALE 15

B BANK EXHAUST TEMP. CONN.
FOR CUSTOMER CONTROL PANEL .
(31 POLE) IGNITION CONN.
TO ENGINE CONTROL PANEL
(19 POLE)

—KNOCK SENSOR CONN

FAMCO

e uojals

, Exhaust Outlet and Support Pads

- 8- 718
200 — /=
: 45
‘F
L o225 3
‘ - @82INSIDE
— 0160P.C.
GAS INLET CONNECTION
(BS EN 1092-1 DN8O PN 16)
SCALE 15
N
—JACKET WATER PUMP
(BOTH SIDES)
79

4-M10x 15 x 17 DEEP
,1/((2 PLACES) R

ENQIjNE WIRING HARNESS CONN.

O ENGINE CONTROL PANEL (52 BRCE)E CONTROL PANEL
(31 POLE)

(35 P

MAIN ELECTRICAL CONNECTIONS
(MATING ELECTRICSA(I:_A(I:_(EI\JI.[\éECTORS SUPPLIED)

P72 —

370 = !
REF.

JACKET WATER INLET CONNS.
SCALE 15

352
REF.

4- 987 f=—— 560 = < - 210
MOUNTING HOLES CRS
IN REAR FACE
| ®
‘ |
560 ‘ ‘ 600
CRS
CUSTOMER PANEL CONN.
! | (31 POLE)
al
[ i
== = \
IGNITION CONN.
HINGED DOOR ENGINE WIRING HARNESS CONN- (19 POLE)
. (31 POLE)

KNOCK SENSOR CONN.

J (35 POLE) CONTROL PANEL ELECTRICAL CONNECTIONS
ELECTRICAL CONNS.. L 600 (MATING ELECTRK:S/ELAESNII\J_ECTORS SUPPLIED)
SEE DETAIL ’
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“— /155 INSIDE
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EXHAUST OUTLET CONNECTION
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TO FRONT FACE CRANKCASE

SECTION  X-X

(6" BS 10 TABLE D)
SCALE 15
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4016-61TRS1&2 Natural gas co-generation unit - Left view
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4016-61TRS1&2 4016-61TRS1&2 Natural gas co-generation - Front view
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SEE DETAIL
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4016-61TRS1&2 4016-61TRS1&2 Natural gas co-generation - Right view
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4016-61TRS1&2 Natural gas co-generation - Rear view
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772

EXHAUST OUTLET
(BOTH SIDES)

REAR LIFTING BRACKET
(BOTH SIDES)

CRANKCASE BREATHER
(BOTH SIDES)

970 SECONDARY WATER
SECONDARY WATER OUTLET (A BANK)
OUTLET (B BANK) SEE DETAIL

|
214
( CRANKSHAFT ¢ ‘
o - 4 b ]
| 1125
\ 4/ 110
\ i ~—SECONDARY WATER
SECONDARY WATER— \ 205 ° INLET (A BANK)
INLET (B BANK) . SEE DETAIL
N
60 h

—6-M16 x 2.0 x 30 DEEP
EQUI-SPACED ON 542.9

N (21 3/8" P.C.
\\
\\\ —16 - M12 x 1.75 x 25 (MIN.) DEEP

EQUI-SPACED ON @ 850.9
(331/2") P.C.
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4016-61TRS1&2Natural gas co-generation - SAE Flywheel, Exhaust Outlet and Support Pads

: ‘ Y — 157
B BANK EXHAUST TEMP. CONN. ‘ 1 * 498 ]
FOR CUSTOMER CONTROL PANEL . bl o57157 7
(31 POLE) “~~IGNITION CONN. | @5927'571.6 ‘ Jp—
TO ENGINE CONTROL PANEL' _ 787.40 l | N
(19 POLE) 883 ‘ ]%B \
~KNOCK SENSOR CONN.
ENGINE WIRING HARNESS cow( l
TO ENGINE CONTROL PANEL TO ENGINE CONTROL PANEL
@1 PoLE) (35 POLE)
SECTIONX-X ) DIREF.
MAIN ELECTRICAL CONNECTIONS SAE J620 SIZE 18 FLYWHEEL  “70 FRANTVACE CRANKCASE
(MATING ELECTRICAL CONNECTORS SUPPLIED) SAE 3617 No. 00 FLYWHEEL HOUSING
SCALE 155 METRIC TAPPINGS
: SCALE1:5
==+ 100
4- 87 =——=t— 210 = = 50
MOUNTING HOLES 560
IN REAR FACE CRS
T -+
| |
B
|
‘ ‘ 600
560 | |
CRS ‘ ‘
| |
B AN
e —
“HINGED DOOR  exHAUST OUTLET CONNECTION SECONDARY WATER INLET
SCALE 15 AND OUTLET CONNECTIONS
SCALE 15
- CUSTOMER PANEL CONN.
/" (3LPOLE)
/ / /—IGNITION CONN.
PN ENGINE WIRING HARNESS CONN: / (19 POLE)
, o (31 POLE) / /
5 7))

o N //
ELECTRICAL CONNS. — KNOCK SENSOR CONN.~”
SEE DETAIL (35 POLE) CONTROL PANEL ELECTRICAL CONNECTIONS
(MATING ELECTRICAL CONNECTORS SUPPLIED)
NOTE * SCALE 15
IGNITION AND KNOCK SENSOR CONNECTIONS ARE
FOR INTEGRATED HARNESS (SUPPLIED FITTED)
FROM B BANK WIRING RAIL
8- 18
o ~ B — 4- D14
sa00 “ 7140
X

REF. KNOCK SENSOR CONN.

p
REF. IGNITION CONN (31 POLE) SEE NOTE * hY
(14 POLE) SEE NOTE * R
A BANK EXHAUST TEMP. CONN. J R
(31 POLE) MATING ELECTRICAL - 225 7/ 55 INSIDE
CONNECTOR SUPPLIED T N
FOR CUSTOMER CONTROL PANEL i — UB82INSIDE G110 P.C
L “160P.C.
VIEW A-A JACKET WATER INLET
SHOWING ELECTRICAL CONNECTIONS GAS INLET CONNECTION AND OUTLET CONNECTIONS
ON A BANK WIRING RAIL (BS EN 1092-1 DN8O PN 16) (BS EN 1092-1 DN50 PN 6)
SCALE 1:5 SCALE 15 SCALE 15

2254 = 1755  — 8- @22

1000

"\ FRONT FACE CRANKCASE

5l
REAR FACE FLYWHEEL
HOUSING PLAN VIEW OF ENGINE MOUNTINGS
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FAMCO
Derate tables

Note: Standard conditions for the following derate charts are:
50 °C inlet manifold temperature; 120 m altitude; TA Luft NOx emissions (500 Nm?2)

Ambient/inlet manifold temperature, TRS1

Ambient and Inlet Manifold Temperature Derate - 4016-61TRS1

20%
18% -
16%
14%
12%

10% -

Ambient
temperature

8% -

6% |

Derate (% from TRS1 rating)

4% - 40°C

2% +

35°C
0% ‘ ‘ ‘ ‘ ‘ 7
35 40 45 50 55 60 65

Inlet Manifold Temperature (°C)

Ambient / Altitude, TRS1

Ambient and Altitude Derate - 4016-61TRS1

20%
18% -
16% -
14% -
12% -
10% - Ambient

temperature
8% -

6% -

Derate (% of TRS1 rating)

4% | 40°C

) / o
-~ 20°C

0%
0 500 1000 1500 2000 2500

Altitude (metres above sealevel)
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Ambient / Inlet manifold temperature, TRS2

Ambient and Inlet Manifold Temperature Derate - 4016-61TRS2

20%
18% -
16% -

Ambient
fem tem perature
g 14% -
©
% 12% + 40°C
x
£ 10% -

o 35°C
S 8% |
)
m 0,
g 6% | 30°C
4% -
2% -
20°C
0% ; ; ; ; ; /

35 40 45 50 55 60 65
Inlet Manifold Temperature (°C)

Ambient/altitude, TRS2

Derate Chart - Ambient and Altitude
45°C inlet manifold temperature
95°C jacket water outlet temperature

Ambient
20
40°C
— 30°C
g 15 .
3 20°C
[9V]
o
@
t 10 -
o
S
o
©
g 5
[a)
0
0 500 1000 1500 2000 2500
Altitude (metres above sealevel)
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Induction system Exhaust system
Maximum air intake restriction of engine: Designation Units TRS1 | TRS2
-cleanfilter . ... ... ... oo oo i e 127 MM HLO o
-dirty filter ... ... ... 380 MM HRO | Maximum back pressure for total system | o 600 400
-air filter type .. . 2 of dry type
Exhaust emissions data Exhaust outlet flange size ... ... ... ... o oo 2152 MM
Ambient temperature of 25 °C _ For recommended pipe sizes see the Installation Manual.
Emissions at continuous baseload rating.
o . . » Desi i Cogeneration Elect it
If the engine is to operate in ambient conditions other then test esignation unit ectro uni
conditions then suitable adjustments may be necessary for any Exhaust
e > ' gas volume )
change in inlet air temperature or barometric pressure. flow (100 kPa) Units | TRS1 | TRS2 | TRS1 | TRS2
Designation TRS1 | TRS2 Exhaust gas flow
(at turbo exit tempera- m3/h 10816 12395 11053 12632
Oxygen (0?) % 9,2 9,4 ture)
Oxides of Nitrogen (NOx) mg/Nm3 460 480 Exhaust gas mass flow | kg/h 4932 5652 5040 5760
Hydrocarbons (THC) mg/Nm?3 1502 1410
Carbon Monoxide (CO) mg/Nm?3 860 870
Lambda 1,7 1,7
Cogene_ration Gas unit
Designation unit
TRS1 | TRS2 TRS1 | TRS2
Mass flow data
Combustion air (25 °C) | kg/h 4852 5598 4909 5662
Volume flow data
Combustion air (25 °C) | mé/h | 4098 | 4728 | 4146 | 4782
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Electrical system Starting requirements temperature down to 0°C
Oil: . ... i v i it s s et oo e . . Se€ page 2, Lubrication system

Type.. C et e et et et et et e et et s e .. insUlated return - Starter: . - .2 x 24 Volts
Alternator voltage s . 24V with integral regulator ~ Battery: . o -4 X 12V total Ah 143
Alternator output ... ... 32A at stabrlrsed output 28 A at 20°C ambient  IN-rush CUMTeNt {o Starter: ... .. ... .. ... .. .. .. 1000 amps
Starter motor voltage. . e et e e e e et e e e e 24y Cranking current: . 600 @amps
Starter motor power .. i 16 4kW Starter cable size: . e e e e e e e e e e 2120 MM
Number of teeth on fIywheeI e et s e . 156 Maximum length: L ceeenBm
Number of teeth on starter motor.. et e e e e e 12 @ The battery capauty is dEmed by the 20 hOU" rate

Minimum cranking speed .. e e eee e e e e .. 120 1ev/imin @ The starting ability of an engine with an immersion heater will

Starter motor solenoid puII -in current e e .. 26,8A at 24V be improved by appox. 10°C and the start aid specification can
Starter motor solenoid hold-in current... e eee e e e 9A AL 24V be modified accordingly the oil specification should be for the

minimum ambient temperature as the oil will not be warmed by
the immersion heater

® Breakaway current is dependant on battery capacity available.
Cables should be capable of handling the transient current
which may be up to double the steady cranking current.

Engine mountings
Maximum static bending moment at rear face of block. ... 1356 kg
Maximum permissible overhung load on flywheel. ... ... ... .. 850 kg
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4000 Series 4016-61TRS2 FHMCG
o H . : b

Noise Data

Noise levels
The figures for total noise levels are typical for an engine running at the continuous baseload power rating in a semi-reverberant
environment and measured at a distance of one metre from the periphery of the engine (sound pressure level re: -20 x 106 pa).

AMDIENT NOISE IEVEL ... ..t ot oo ot e e et e e et et et et et e eee eee et ee eee e et eee eee e eee e e eee e e eee ees et ee eee ae e eee eee e e 18 ABA
Position Noise Level (dBA)
1 106.4
2 105.4
3 103.4 11
4 102.1
5 99.8
6 102.8
7 105.6
8 104.3 10 1
9 104.6
10 105.0
11 103.5 -
Engine
1,500rpm @ Position 1
9 2
100
95 - [
90 __ _
= o
S 851 _ 8 3
T 1
o 80
4 i
(O]
2 751 it et = 5 7 2
< 70
i Alternator
65 -
60 T T T T T T T
Lo ™ Lo o o o o o o 5
- © o 1»m’ O O O o o
™ < 9 8 ] 8 8 3
—
Frequency (Hz)

The information given on this Technical Data Sheet is for guidance only. For ratings other than those
shown, please contact Perkins Engines Company Limited.

8 Perkinss

Publication No. TPD1689E4. May 2011. © Perkins Engines Company Limited.
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