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Technical Spec of Electric generator

Basic technical data

Number; of CYTNABIS < i «iv i wis sis viiae s onilans Ieaiiiae pa S3nd4 2.6
Cylinder arrangemant.. : - Vemcal In lmu
Cycle. . . . slroke compresslon ignition
Inductmn sysiem S .. Turbocharged
Compressmn ratio .. 13.6:1 nominal

Bore .. v eee e oo 160 mm
SRR 0 i e e AT T T T S L A 190 mm
Cubic capacny . 22,921 litres
Direction of rutahon f\nti-clockwnse wowcd on flywheel
Firing order .. ans v 4 .1,5,3,6,2, 4
Cylinder 1. furlhesl from flywheel
Total wclgm uf Eioctrouml (nngme only)
~dry ... st Wi e e o D2 Kg
Ovnrall dnmensmns
MNL.c i caia s s Wi ity e i el e o 1989
=length.. 3027 mm
-width . N TN T ..1706 mm
Mament of mertla
Engine .. ..4,59 kgm?
Flywheel .. . .6,02 kgm?
Cyclic wregulanty ror anglnolﬂywheel (pnme puwer)
TAG2A TAG3A

1500 rev/min 1:67 1:62

1800 rev/min 1:105 1:87
Ratings
Steady stale speed stability at constant load .. . £ 0.25%

Electrical rating are based on average aliemalor eﬂ"ctency and arc for
guidance only (0.8 power factor being used).

Operating pomt
Engine speed ... ......
Static injection timing . ...
Cooling water exit 1umpera!ure.. e R i T S e s

Fuel data
To conform to BS2869 class A2.

- ..1500/1800 rev/min
.. See engine number plate
98 °C Max.

Performance

Estimated sound pressure level (Temperate)

- 1500 rev/imin ... ... ... ... —
- 1800 rev/min ... ... ...

Estimated sound pressure Ievel (T roplcal)

- 1500 rev/min . .. 107 dBA
Note: All data based on operation to lSO 3046!1 BS 5514 and DIN 6271
standard reference conditions.

For engines operating in ambient conditions other than the standard
reference conditions stated below, a suitable de-rate must be applied. De-
rate tables for increased ambient temperature and/or altitude are available,
please contact Perkins Applications Department,

.. 106 dBA
. 111dBA

Test Conditions

AU AOMIDOIBHING, . cc. e inn s isiinge wmiss: bbd ass i ominss 44 ke aen sipass sremsnion B, o
Barometric pressure.. .. 100 kPa
Relative humidity ... iae srns B0 TR
Air inlet restriction at maximum power (nommal) ..2,5kPa
Exhaust back pressure (nominal) T ..3,0kPa

Fuel temperature (inlet pump) .. 58 "C maxirnurn
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Temperate
50 Hz 1500 rev/min 60 Hz 1800 rev/imin

Designation Units B:soﬂ::d ;;i:‘:r Standby power B:Zt:::d Fl:;]\:n:r S:)r\;debry
Gross engine power kWm 566 705 786 614 759 839
Fan power kWm 22 38
Net engine power kWm 544 683 764 576 721 801
BMEP gross kPa 1969 2452 2734 1780 2200 2432
Combustion air flow m¥min 60 69 73 68 76 78
ijrg:usl gas temperature max. after oc 500
Exhaust gas flow (max) m¥min 193 209
Boost pressure ration - 31 | 3.5 I 3.8 3,35 J 36 I 3.79
Mechanical efficiency % 90
Overall thermal efficiency % a3 | T [ 40 a5 | 405 | 395
Friction power and pumping losses kWm 70 75
Mean piston speed m/s 95 1.4
Engine coolant flow s 0 12
Cooling fan airflow m*min 1200 o 1320
Typical Genset electrical output kVA 645 810 906 683 855 950
0.8pf 25 % kWe 516 648 725 547 684 760
Assuzﬂ;alt:a!@ﬁgr effie % 95 95
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General installation

Tropical

50 Hz 1500 rev/min 60 Hz 1800 rev/imin
Gross engine power kWm 566 705 786 614 759 839
Fan power kWm 26 44
Net engine power kWm 540 679 760 570 715 795
BMEP gross kPa 1969 2452 2734 1780 2200 2432
Combustion air flow m*/min 60 69 73 68 76 78
E}:Ezust gas temperature max. after oc 500
Exhaust gas flow (max) m*/min 193 209
Boost pressure ration . 31| 35 [ 38 3,35 ]"‘ ) _3',"6—""']_ 379
Mechanical efficiency % 90
Overall thermal efficiency % 43 | M | 40 415 ] 40,5 ] 39,5
Friction power and pumping losses kWm 70 75
Mean piston speed rnn's_ T 9,5 11.4
Engine coolant flow - Is 10 12
Cooling fan airflow T mimin 1200 1320
Typical Genset electrical output kVA 640 800 900 675 844 938
0.8pf 25 °C (100 kPa) kWe 512 640 720 540 675 750
Assumed alternator efficiency % 95 95

Rating Definitions

Baseload Power
Unlimited hours usage with an average load factor of 100% of the published Baseload Power. No overload is permitted on Baseload
Power.

Prime Power

Unlimiled hours usage with an average load factor of 80% of the published Prime Power over each 24 hours period. A 10% overload is
available for 1 hour in every 12 hours operation.

Standby Power

Limited to 500 hours annual usage with an average load factor of 80% of the published Standby Power rating over each 24 hour period.
Up to 300 hours of annual usage may be run continuously. No overload is permitted on Standby Power.




kwa/é’ o=

Temperate
50 Hf;?:nl-:'s'\tﬂmln 50 Hzalif:omr;:;r!mln 1800 rev/imin
Designation Units
Baseload | Prime | Standby | Baseload | Prime | Standby | Baseload | Prime | Standby
Power Power Power Power Power Power Power Power Power
Energy in fuel kW 1470 1926 2154 1390 1749 1970 1598 1995 2258
Energy in power output (gross) | kW 366 705 786 566 705 786 614 759 839
Energy to cooling fan kW 22 22 38
Energy in power output (net) kw 544 683 764 544 683 764 576 721 801
Energy to exhaust kW 480 665 741 429 500 565 530 635 759
Energy to coolant and oil kW 210 280 315 180 280 310 225 309 330
Energy to radiation kw 59 77 86 56 70 79 64 80 90
Energy to charge coolers kW 155 199 226 149 194 230 165 212 240
Tropical
— e 50 Hf/"l?gﬂl-:ef\:!nun 50 HzB:g(t'.lﬂeregimln 1800 revimin
Baseload | Prime | Standby | Baseload | Prime | Standby | Baseload | Prime | Standby
Power Power Power Power Power Power Power Power Power
Energy in fuel kW 1470 1926 2154 1390 1749 1970 1598 1995 2258
Energy in power output (gross) | kW 566 705 786 566 705 786 614 759 839
Energy to cooling fan KW 26 26 44
Energy in power output (net) kW 540 679 760 540 679 760 569 714 794
Energy to exhaust kW 480 665 741 429 500 565 530 635 759
to coolant aj kw 210 280 315 190 280 310 225 309 330
f adiatiofl / N W 59 77 86 56 70 79 64 80 90
y(chago coal(s oYW 155 199 226 149 194 230 165 212 240

en developed to comply with ¥ TA Luft as 1986 with 2000 mg/m?® NOx 5% O, limits for power generation



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.

Nominal jacket water pressure in crankcase. ... ... ... ... ... 170 kPa
Maximum top temperature (standby) ... .. ... .. ... ... 98°C
Maximum static pressure head on pump.. ... ... .o e e .Im
Draw down capacity .. ; 22 litres
Maximum permissible restncleon to coolant pump ﬂow .20 kPa

T‘i 85°C

Thermostat operating range.. — v
Ambient cooling clearance (opun EIeciropaK prlmc powcr) based
on air temp at fan 3 °C above ambient.

Temperate

Maximum additional restriction (duct allowance) to cooling airflow.
(TAG2A and TAG3A standby power) and resultant minimum airflow

Ambient clearance: Duct allowance S
50% Glycol mm H,0 Min airflow m¥/sec
rev/imin rev/imin rev/min
1500 1800 1500 1800 1500 1800
36°C 3/’c 25 25 13 16
Tropical

Maximum additional restriction (duct allowance) to cooling airflow.
(TAG2A and TAG3A standby power) and resultant minimum airflow

Ambient clearance: Duct allowance

Min airflow m*/sec

inhibited coolant mm H;0

revimin rev/imin rev/min
1500 1800 1500 1800 1500 1800
50 °C 50 °C 13 20 20 22

The above information at 1500 rev/min applies for % TA Luft and
Best SFC ratings.

Radiator
Radiator face area. ... ... ... ... oo v ver v
Rows and materials... ... ... cco wow car vin
Gills per inch and material
- jacket water. .

- charge air secnon A
Width and helght of mairlx

. ..2,569 m°®
3 rows of brass tubes

. Copper fin at 14 gills/in
. Copper fin at 10 gills/in

- height .. ... 1600 mm
- width .. p— .. 1608 mm
Weight (dry} radlator e RO A0 f 1o
Total coolant capamty... et een e e en eee aee ee ae e e e .. 105 litres
Pressure cap Sating.. - s w s s s s i wi spasss s smenss 10 KPA
Coolant jacket data Units r;vs;g'?ln r;:‘rl:?in
Coolant flow s 10 12
Coolant exit temperature (max) *C 98 98
Coolant entry temperature (min) ‘c 70 70
Charge cooler, integral with radiator
FACE AFBA ., ... tev 1o voe voe van ors see gen semimae one oo san iasninas van-ans 1, OLL S

Coolant pump

Specd and method of drive ... ... ... ... ... ... ... .1.4 x e rev/min Gear

...Engine mounted

. 1170 rev/imin
. 1404 rev/min
. 1.2m

Sedyp

Lubrication system

Recommended lubricating oil to conform with the specification of
APl CG4 15W/40

Lubricating oil capaclty:

- sump maximum . .. 1134 litres

- sump minimum. v .. 90,7 litres

Lubrication oil pressurc al raied speed

Minimum. e ...240 kPa

Qil rohefvaluus opcn ...300 kPa
. 40 microns

Qil filter spacing... e
Sump drain plug tappmg size. e R ..G1
Oil pump speed and method of dnve . 1 4 xe rcw'mln gear
Qil pump flow:

- TEOOTEVITIN succassumsmmsmmsnarovmssmsssirasos e .. 3,7 litres
- 1800 rev/imin ... ... .. .. 4.4 litres
Oil consumption as a precenlagc offull Ioad fuel consumphon less

TERBN: 3000 2 00 SRR SR A L SRR S TR ..0.25%
Normal operatmg ang|es
Fronl and rear. ST s S e U T B e e D

Electrical system

Type ... ... . ..Insulated return
Alternalor 40 amps at 28 volts stab:hsed output at 20 °C ambient
Starter mo!or e . .75 kW

Number of teeth on ﬂywheel

Number of teeth on starter motoer
Minimum cranking speed .. :
Pull in current of starter mo!ur solcnozd
Hold in current of starter motor solenoid ..9 amps at 24 volts
Engine stop solenoid .. ... ... oo v cee e e v 24 VOIES
Pull in current of stop solenoid ... ... ... ... ... ... .60 amps at 24 volts

. 120 rew’mm
.30 amps at 24 volts

Starting requirements
Temperature range

Oli: CG4 15w/10

Starter: 1x 24 volts

Battery: 2x12v x Ah 143
To 10 °C (50 °F) max. breakaway:

- current 1000 amps

- cranking current 600 amps

- aids Not necessary

Notes:

® The battery capacity is defined by the 20 hour rate at 0 °C

® The oil specification should be for the minimum ambient
temperature as the oil will not be warned by the immersion
heater

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




Fuel system
Recommended fuel ... . To conform to BS2869 1998 Class A1, A2
Type of injection system ... ... ... .o oo e e e .Direct injection
FUelimastor .. v meass s o o w W Combmed unit injector
Fuel injector pressure
..220 ATS (NOP) 1400 bar maximum operating pressure
Delwery
= 1500 reViMin ... oo o ce e eee e e aen een e e e - . 060 litres/hour
- 1800 rev/min . e S . 810 litres/hour
Fuel delivery pump pressure : ..300 kPa
Fuel lift pump maximum suction head w28 m
Fuel return maximum pressure head
.. 3m above fuel delivery pump

Fuel filter SPacing... ... ... .o vov ver cov er cev coe e wee oee oo ... 10 MiCrONS

BOVEINOT WG viairsws wus won 5o s s son v sus 533 one waonerens ZIGGUIGNIG

Fuel consumption gross (%2 TA Luft)

Temperate and Tropical

g/kWih I'h

4006-23TAG2A 1500 1800 1500 1800
Standby 213 226 176 200
Prime 213 221 159 176
Baseload 205 210 127 135
75% Prime 210 212 119 129
50% Prime 208 212 79 90
4006-23TAG3A
Standby 222 230 203 224
Prime 214 226 175 200
Baseload 207 213 139 152
75% Prime 213 214 132 145
50% Prime 213 205 88 96
Fuel consumption gross (Best SFC)

Temperate and Tropical

glkWih Ih

4006-23TAG2A 1500 1800 1500 1800
Standby 210 226 173 199
Prime 209 222 157 177
Baseload 210 210 127 136
75% Prime 211 212 121 129
50% Prime 213 212 83 90
4006-23TAG3A
Standby 212 230 194 224
Prime 210 226 172 200
Baseload 208 213 137 152
75% Prime 210 214 130 144
50% Prime 213 205 90 96

Induction system
Maximum air intake restriction of engine:

= ClE@N FIET .. oo e et ces er et e s 2en eee e e e e e+ 127 MM HO
- dirty filter ... o oo e e e e e e e s e e e 2. 380 MM HO
B T Y P8 ssc v v s san s s ssw v v svs wmenenaar GTYE DEET
Exhaust system

Exhaust outlet size (internal) ... e ..2x152,4 mm
Exhaust back pressure for total system

-TAG2A .. ..610 mm H,0
-TAG3A .. ..610 mm HyO

For recommended plpe sizes see the tnslal!auon Manual

Engine mounting
Maximum additional load applies to ﬂywheel due to all rotating

components. . R .. 650 kg
Position of englne centre of grawly (wc!}

- forward of the rear face of the crankcase.. ... ... ... ... ... ..625 mm
- above the crankdshaft centre line . ... ... ... ... ... ... ... ... .. 140 mm
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Typical Load Acceptance (cold)

At 1500 rev/min

Initial Load Acceptance 2nd Load Application
When engine reaches rated speed Immediately after engine has recovered to rated speed
(15 seconds maximum after engine starts to crank (5 seconds after initial load application)
" Transient Frequency 4 Transient Frequency
Engine type P:;::re“/ "E:‘:":;‘:v;' Frequency | recovery time P:\:-cmre% l(.:;de)k n:? Frequency | recovery time
¢ Deviation % seconds Deviation % seconds
4006-23TAG2A.. 69 426 (400) <-10 § 31 194 (184) <-10 5
4006-23TAG3A 66 448 (421) <-10 5 34 231 (219) <-10 5
At 1800 rev/min
Initial Load Acceptance 2nd Load Application
When engine reaches rated speed Immediately after engine has recovered to rated speed
(15 seconds maximum after engine starts to crank (5 seconds after initial load application)
2 Transient Frequency Transient Frequency
Engine type P::emre% l(':‘::: )k ‘:;? Frequency | recovery time P::::e% l('::vi)k :LT Frequency | recovery time
Deviation % seconds Deviation % seconds
4006-23TAG2A 70 447 (412) <-10 5 30 193 (180) <-10 5
4006-23TAG3A 67 483 (154) <-10 5 33 232 (221) <-10 5

The above complies with requirements of Classification 3 & 4 of ISO 8528 - 12 and G2 operating limits stated in ISO 8528 - 5.
The above figures were obtained under test conditions as follows:

ENGIne bIOCK t@MPErAIUIE . .. ... .o ot it cer i es ee e et e e ne sae e oan sen oo 2ee sae sen wen san are ann aen aee ne aen 2ae ne ae en aen tee see ee e oe 20 4D °C
AOERVAITT BIROIGITEN . cv onav somvinsamusninsnsr s i tesss oS e SRR RSV S S50 S50 Wb ) 560 )l RGN st e G nia i i Wharnai b variossss DL
Minimtim ambient TeMPErature .o wu v s oy v i s 5 vl w1 1 o6 s b 5 SRR S e s el 2
Isochronous governing

Under frequency roll off (UFRO) SBE0 . ... ... co v it it i e e vt e ct e vin cs i cen cin aee e an e 2o oen oee ee oo 1 HZ below rated frequency

Typical alternator INBTHE. = <. = s siainiaartaRr i v i W & W & B S S s TR sa e kgme
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ASPHALT MIXING PLANT
TECHNICAL SPEC
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I. TECHNICAL PARAMETER

Type Batch Mix / ot Mix
Capacity 120 Tons Per Hour (Standard Working Condition)
| Mixer | 1500kg/batch

Iuel Consumption | Dicsel consumption: 5.5-7.0 kg /ton

 SESEE— P TS TR o= e b e e e T e e — — 2= _‘
Weighing Precision | Iot aggregate +0.5%; bitumen £0.3%; [iller: #:0.2% i
Hot Asphalt 130°C-165°C(adjustable) ‘
Temperature
Air Emissions <20mg/Nm?
Working Noise <70db(A)
! Operation Full Auto/Manual Operation
Installation Power 347kw
Voltage 415V-50Hz
| Plant Covering Arca Length: 43m; width: 32m; max height point: 18m
Total Weight 1451 '
| Lay-Out/ Electric Circuit Diagram; English Operation Manual;
i Documents . . .
Qualification Certificate

---Note---

Standard working condition mentioned contains the following factors

A. Environmental temperature is 20 'C wilh standard atmospheric pressure; altitude <2000m;

B. Average moisture content of cold aggregate <5%;

C. Hot aggregate temperature <160 C;

D. Finished materials is medium-grained, the stone volume-weight >1600kg/m?;

L5, Sand content <35%;

I'. The ratio of aggregate shall meet the national standard. Dust content of cold aggregate <3%;

G. Cold aggregate should be clean enough without too much dirt or other material. Cold aggregate
gradation should be continuous;

H. Cold aggregate shall not contain large amounts of oversized material, otherwise it will cause blocking,

resulting ip

ced ability to supply aggregate;

Page 2 of 6



II. CONFIGURATION

—icin T

LB1500  Item | Specification QY Picture

_ Capacity: 8m®
Storage bins - 1 4
Load height: 3m

Size: BS00*3400mm _ |

Variable speed Power: 2.2kw Capacity:
discharge belt 2.8~65 Tons Per Hour

| .

| FFrequency converter

Size: B600*29400mm

\
L e
|Aggregate collecting Max capacity: 140 Tons
, | belt Per Hour
1.Cold Aggregate power: 4kw
Feed System : o

g Aggregate >40mm be
Oversize screen
i taken out; power: 2.2kw

B Size: B600*16000mm
. Aggregate Max. capacity: 140 Tons
i conveying belt Per Hour

power: 4kw

Vibrator of sand bin Power: 0.25kw

jr Dimensions: . i
! 1800*8000mm

Drying drum . :
| Max. capacity: 140 Tons

t S R RS AR S e S U Nt [ R e

i Per Hour

2. Drying Drum i Rock wool isolation Thickness: 50mm
i | shsiseo e M
|

Friction driving

reduction gears with Power: 11kw

motor B
‘Temperature sensor | - J_ - ]
Diesel & Heavy ol

Max. capacity: 900kg/h |
burner -

Automatic flame

failure protection | [ 1
devices | I |
Fuel pump | Power: 4kw |1 =
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‘ Diesel tank

10000L

Air blower

} Power: 22kw

Primary dust
collector(level one)
|+ bag house dust

| collector(level two)

Dust emissions:
<20mg/Nm?*

| Filtering arca: 480m* |

| NOMEX bag: 448pes.

l 4. Dust Collecting Dust recover screw

Power: 3kw

' System (Baghouse |

dust collector)

conveyor

Vﬂlj)usl discharge
& Power: 4kw

SCrew conveyor

Air fan \

Power: 75k\fL‘

Temperature sensor

for exhaust air

Cold wind system

Virgin filler silo

[.evel indicator

I'iller screw

conveyor

Capacity: = 10 Tons Per

o e R L

Capacity: 30m’

Hour, power: 3kw

5. Filler Supply
System

;
|

Chains type, capacity: > 20 |

‘ Iiller elevator |

| |

Tons Per Hour
power: 5.5kw

—

| 6. Bitumen Supply

1 System

{ Bitumen tank
I
| Thermal oil heating |

system

| Thermal oil heating type

Capacity: 40t

400,000kcal

Diesel oil burner for

heating thermal oil

| Discharge thermal |

oil gear pump

Power: 5.5kw

Thermal oil
circulating pump

Discharge bitumen |

gear pump |

Power: 11kw

Power: 7.5kw

1

Bitumen pump }“

Bitumen unload tank|

Power: 7.5kw

Capacity: 25m*/h

2t
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| ; Lhdllls type, capauty >
Hot aggregate

| ; 120 Tons Per Hour, power:
|clevator, chains type| ;

Bitumen spraying |
pump

e i == ="~
. o Sieving area: 21.4 )
{ Circular vibration |- |
\ ! screen | capacity: > 120 Tons Per |
| i l Hour, power: 2x2.3 kw
Hot aggregate ‘ W] o
‘%lu: age hoppcr |
———ee ~+——|
Hot t
_0 ‘%ggl%d ¢ Volume: 1500kg
Weighing hopper
7. Mixing Tower ;”'*Ij”*#—j -h'” | [ **
/ weighing
; ‘ i e Volume: 200kg I ;
] L hopper L 7 I
Bitumen weighing | ;
| .g Bl Volume: 200kg
hopper ]
: (,dpdClly lSOOkg,/bdlch :
: | Mi time 18s; cycl |
Twin shaft mixer | ixing time 13s; cycle ‘
I time 455 ]
l : Power: 30kw*2
\ f : _—_—

Power: 1 1kw ]

|
|
|
|

|
\
. R —
\
\

Iixhaust: 3.7Nm?*min

8. Pneumatic i

Air compressor
System

Power: 22kw

' IZ lcc,ll lC:ll m()lm control system

/\gg,lwalc lemperature cor control 5yslcm

PLC bumu control system

PLC wmghmg control system

PLC mixing control

‘ Computer
! system |

9. Control System |

|

Comrol (..db]n(.‘.l | 2

Opc:almg p[dl[Ol m

| |
[ i Control room 1‘-

; size: | ~ Voltmeter
| 4000%2200m*2300 | - Ammeter
mm Printer

Air condition
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!Cameras, Recording System,
1‘ Intellectualization Monitors,  Cables  and
' closed circuit ~ Connectivity, Power Supply,
| 1 COTY hystam television Storage, Accessories,

supervisory system Software, Network
Equipment (for I[P Systems)

Accessorics ]

11. Additional supply | T
Ry Working tools !

7
|_
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