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HYUNDAI
Specifications
Items F-engine
Displacement () 3,933
Bore X Stroke (0) 103 x 118
Cylinder type 14
General Compression ratio 17
Maximum power (ps/rpm) 150/ 2500

Maximum torque (kg-m/rpm)

59 /1400~1800

Total weight (kg )

440

Material of cylinder head and block

CGlI (Compacted Graphite Iron)

VALVE No. / CAM type 4/ OHC
Turbo type WGT
Fuel injection system Common ralil
Emission system EGR+PMC

Alternator (Truck/Bus) 70AH / 80AH
Electrical system

Starter 5.5 KW
Engine oil capacity (£) (Oil pan/ total quantity ) 13.5/15
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Main feature
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Features: - 4 valves OHC
- Common rail (1600bar)
- Serpentine belt and Auto-tensioner
- CGI (Compacted Graphite Iron) cylinder block
- Compacted cylinder head (In-Manifold integrated)
- Improve fuel consumption
- Cope with emission regulation (Euro 4)
- Reduce the noise (various step injection)
- Oll replacement period expended
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Main feature

Water cooled EGR

WGT Turbo charger

Serpentine belt

Plastic rocker
cover

Cylinder head
integrated with
intake manifold

2 generation
common rail

Rear Gear-train

Double wave gallery piston

4 valves OHC type

CGil cylinder block

PMC
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Main feature

* Tightening Torque

Bolt
Position Torque / Angle (Kgm)
Part name No. P/No.
Cylinder block BOLT-MAIN CAP 6 M21114- 52000 17+110°
Cylinder head BOLT-CAM CAP 7 M22155- 52000 2+90°
Cylinder block BOLT-CYLINDER HEAD 6 M22321- 52000 10+90°+90°
Crankshaft BOLT-CRANKSHAFT PULLEY 6 M23127- 48000 10+80°
Crankshaft BOLT-FLYWHEEL (M/T) 8 M23231- 52000 14+120°
Connecting road BOLT-CONNECTING ROD 2 M23513- 52000 4+100°
Cylinder head BOLT-FLANGE (ROCKER SHAFT) 2 M22229- 52000 2.5+90°
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Main feature

System Description

m Feature

1. Enhanced durability and decreased
weight adopting CGI material.

Cylinder 2. Enhanced cylinder block’s strength by
block truss structure.

@ Improvement
1. Enhanced durability
2. Improve NVH

Structure

Truss structure
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Main feature

System

Cylinder
head

F-engine

Cylinder head Integrated with in-manifold

Upper water jacket

Lower water jacket
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Main feature

System F-engine
Water Pump
Idler
Auto Tensioner
Belt AIC Compressor
system

Alternator

Idler
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Main feature

System

F-engine

Moving

Double wave
Cooling gallery

Gas nitriding

PVD (Physical Vapor
deposition) coating
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Main feature

System

Timing
(Belt train)

F-engine

-

EEEEEEEER

D Belt train
. "~ Rocker arm
"~ Camshaft
\ Intake/Exhaust valve
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Main feature
System F-engine
Camshatft
\dler, D SN
o Fuel Pump
Timing Idler, C
(G(?ar Vacuum Pump
train) Step Idler (A,B)

Idler, E

PIS Pump Crankshaft

Oil Pump
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Main feature

System F-engine
Oil filter
o Filter
Oil filter & element
Oil cooler

Oil
cooler
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HYUNDAI

Main feature
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Section view

Components

Scissors gear
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Main feature
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Tightening bolt
section view

System

Timing
(Rocker
cover)
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Main feature

System

Vacuum
pump

F-engine

Vacuum Pump Installation

Exhaust port
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Main feature
System F-engine
EGR
system
Oval EGR cooler with wave fin Reed valve

Wave fin

Strap type mounting
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Main feature

System F-engine

-’ Common rail

_/, High pressure

o pump
injection T ‘ | | ‘ H
system i & Y=
Il % | k.
11

ECT
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Main feature

System F-engine

2NO+0, > 2NO, & *2NO, > CO#N,

C+0,~> CO,
Metal
PM-Metallic
DOC
PMC I I
Metal Substrate Metal Partial Filter
- Catalytic coating place - PM collecting and combustion
-NO =2 NGO, - Open flow type

- PMC (Particulate Matter Catalyst) -

* DOC: Diesel Oxidation Catalyst
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PMC (Particulate Matter Catalyst)

Exhaust gas

Diesel
oxidation
catalyst

PMC

Diesel
particulates filter

jl%.;%

NO->NO,

Purification

NO, will burn off particulates matter.

Material: Metal (Precious
metal coating)

2NO + 0, - 2NO,

Material: Metal

PM collecting and combustion
2NO, + C ~ CO, + 2NO

PM is separated between Waved layer and Special layer, and it is burning with O,/NO, .

*NO: nitric oxide, NO,:nitrogen dioxide
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C.C.V (Closed Crankcase Ventilation)

Valve open Diaphragm Valve close

Valve
-. Type : Normal open type
-. Closing pressure: -200 mmH,0O (-19.6mmbar)
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Turbocharger

1) Maximum rotation
» 181,000 RPM
2) Control method
» Air pressure type (Same as D4 series engine)
3) Manufacturer
» Keyyang Precision Co., Ltd
4) Changing items compare with W-engine
» Maximum rotation (160,000rpm -> 181,000 rpm)
» Actuator pressure (960+-35 -> 1800+-30)
» Nozzle diameter size (8cm? -> 4cm?)
» Maximum pressure rate (2.6 -> 3.0)



&

HYUNDAI F- Engine 22
E.G.R control system
Type ﬁz?rt\?o: Actuator H-bridge
Integrated type DC-Motor . Flap type
(Actuator + Valve) PWM Brush type ECU inside (Single flow)
5y ==
~— ENGINE
7l —  ECU

D pMobor

G

MsOr

/ P H Brig e)?ﬁf
o ) |
Bi=
e / |—|’i| !—Iﬁ! \\\ ]
CANLc[/ I 10 g
Ll% |_|§ —|'E| Position
= =
Sensor / \\
- >~ \/
H-BRIDGE

(Exhaust Control Valve)

H

PWM duty control
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E.G.R control system (Valve)

EGR valve

EGR cooler

Intake manifold

/M\W Thermostat
-0 | ©

& EGR SYSTEM
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Fuel supply pump

Fuel supply
pump

\y O
5\.\90“\0(\

co™

( a\\

Plunger C

Drive
Shaft
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SCV (Supply Control Valve)

Valve body

Return spring
Fuel In
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Flow Damper

Engine stop

At no injection

Repeat Rail
Side

Stopper

| Piston Body Static leak
e 9 —_—
=
// = == T == -
[ — e — . H——————[ = INJ
=== side
— .
N Spring

Engine running

At INJ injection

Dynamic leak
r—

I~NJ

INnjection

| High pressure fuel leak |

2] cutofr |

Piston and

seat contact

L=
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Fuel supply pump remove and reinstall

1. Rotate the crankshaft to align the engine No. 1 Make sure the
mark is aligned.

cylinder at the TDC (Top Dead Center) position.

- Rotate the engine to align the marking line on "1, 4" side

stamped on the periphery of the crankshaft pulley

- Remove the rocker cover and make sure that the mark on the
camshaft position sensor gear plate is align with the upper

surface of the cylinder head.

2. Install the pump to the engine after fixed the plate to
the pump gear. |
- Fix the plate to the pump, then install the gear to the pump shatft.

- At installation, ensure that the convex part of the plate is aligned

with the 2 marks on the side of the pump. Fit the flange bolt hole

to the engine correctly then it is automatically adjusted the angle

to the idler gear.
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HYUNDAI

Reassemble for fuel supply pump, plate and pump gear

O-RING
171 52000

ﬁ

MY
|

\

fﬁ\“

Install the fuel supply pump as above picture.

Fix the 2 stud (e) to the cylinder block lower part. Put the pump (b) to the flange (d), and tighten them with bolts (a).
After the gear (g) and the pump shaft has been assembled temporarily , put the gear and pump assembly in to the stud
(e) and tighten them with bolt (f) and nut (c). Before put it in make sure that the gear and plunger rotational direction is
correctly matched.

Insert the O-ring (33161-52000) between the pump (b) and flange (d), then tighten the bolt (a) (11703-08303) and nut

().
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Reassemble for fuel supply pump

Install the fuel supply pump from (b) to (d) direction as above picture.
At this moment, insert the O-ring(33161-52000) between the pump (b) and flange
(d), then tighten them with the bolt (a).
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Match the Idler gear and supply pump gear

When you fit the pump assembly in cylinder block, make sure that the mark on the flange back side is
positioned like the picture.
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Fuel filter

o4 40,000km Dt} TEIOHAL

ssjE a2 47| 7718 4EA
Hy ol nHsNe

( FILTER ELEMENT
SERVICE INTERVAL
]

Vacuum pressure
switch

p\Vacuum pressure switch continuously monitors the fuel suction pressure. If the pressure is reached at -32kpa
due to filter plugging, ECT will go into failsafe mode for preventing damage of common rail system.

» The warning lamp blinks continuously in case of the suction pressure keeps less than -32kpa for 5 hours or it
reaches -32kpa 50 times or more.
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Input and output

Accelerator pedal sensor 1,2

Brake & Clutch S/IW

CKPS, CMPS

MAP, Intake air temp. sensor

Rail pressure sensor

MAF sensor

Fuel temp. sensor

Water coolant temp. sensor

Neutral switch

EGR lift sensor

Fuel filter vacuum pressure S/W

I A R R A

Denso ECT
EURO IV

|

Gl bl

Injector
(Quantity/Timing)

Fuel pressure control (SCV)

EGR control

Cooling fan control

CAN communication

Pre-heat device
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Accelerator pedal position sensor

Specification

Accelerator

Idle condition (0%)

Full pressed condition (100%)

pedal sensor

0.65V

3.85V
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Rail pressure sensor

Vo Vout GND

Checking items

Rail pressure sensor

Data mark

Rail pressure

Checking condition

Engine idle condition

Rail pressure

35~50MPa (350~500bar)

Normal pressure (Scan tool)

40MPa (400bar)
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CKP (Crankshaft Position sensor)
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CMP (Camshaft Position sensor)
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Boost air pressure sensor

. Intake air pressure signal
: Sensor power source

. Intake air temp signal

: Sensor ground

Intake air
pressure
sensor

Specification

prelgéilg ?Igpa) VREE ()
32.5 0.5
50 0.78
70 1.96
270 4.28
284 4.5
300 4.75

Specification
0 °C 5.40~6.00
Intake air .
temp. 10 °C 3.50~3.910
30 °C 1.60~1.710
50 °C 0.80~0.910
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Water Temperature Sensor

Water coolant temp(°C)

Specification (KQ)

-20 15.48
0 5.79
20 2.45
40 1.148
60 0.322
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Fuel Temperature Sensor

Temperature » _
(Celsius degree ) Specification (KQ)

-20 13.4~17.7

-10 8.24~10.66

0 5.23~6.62

20 2.26~2.76

40 1.08~1.28

60 0.56~0.64

80 0.3~0.34

120 0.11~0.12
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Mass air flow sensor

No.

Descriptions

Intake air temp sensor
ground

Intake air temp sensor signal

Power source

Ground

ga| | WO[IDN

Intake air mess signal
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QR compensation

QR compensation
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QR compensation method

R ++ GDS ++ - Microsoft Internet Explorer

S[(=]E

6 L0G OFF B EXT
EIEParaton: ‘ Blizlejplezi)ss ?ahfdaSﬂNManagemant | REPA[T ‘ 7
IETEETEnET il off ® ntermnat off | AAN N HDES/75 § 2009 D4GAF-ENG)-{1 4005/ 30N I VL EN GINE § D4GAIF-ENG) Prt Se
Vehicle S'W Management (o=
ECU Upgrade D REgiStEI’
ID Register | © ECU Identification |
[£] ECU Identification
21 Injector Data Input(@R CODE} | © Injector Data Input(QR CODE) |

Data Treatment

Learning Data Initialization

Parameter Setting

|
|
| © ECU Built In Data
|

MNon erasable DTC check

Inspection / Test

l Drive Data Detection

Option Treatment

Data Treatment

Inspection / Test

. | Cument | Actuation | Flight




3 ‘: : 3 | rop— ‘ & L0G OFF EEXIT
Ereparnauon LDIagnosis: ‘ ?ahfdasmmmgamant I AEDEIT,

ATTETEETETT VI Off ™ internet Off | AR HOESTS [ 2000 7§ DAGAF-ENG-(140ps3 RV E IV IIEMNGINE / D4 GAF-EMG) Prt S

' " Vehidle S Management (05>

ECU Upgrade

ID Register V/ 4 0\ CYL1 INJECTOR

[£] ECU Identification |
[£] Injectar Data Input{@R CODE) | Current Injector Data

<< C300E900DS8F5D300D100EOOOOOOO0ES >>

=2 Injector Data Input{QR
| B CYL1 INJECTOR |
E cvL? INJECTOR
E ¢YL3 INJECTOR
E cvlLd INJECTOR 2 When input complete, press [OK] button.

E]l INPUT INFORMATIO

*[nput MMethod

1.Input the 30 figure written at upper side of injector,

‘DDUDDDJ

Option Treatment ]

Data Treatment

Inspection / Test

OTC Found
DTC Current | Actuation | Flight ECU m

Data Test Record Upgrade | Searching T AESH

F ++ GDS ++ - Micro,., | B Microsoft PowerP, | e * ALy an T
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Resetting fuel pump values

R ++ GDS ++ - Microsoft Internet Explorer

S[(=]E

6 L0G OFF B EXT
EIEParaton: ‘ Blizlejplezi)ss ?ahfdaSﬂNManagemant | REPA[T ‘ 7
IETEETEnET il off ® ntermnat off | AAN N HDES/75 § 2009 D4GAF-ENG)-{1 4005/ 30N I VL EN GINE § D4GAIF-ENG) Prt Se
Vehicle S'W Management (o=
ECU Upgrade D REgiStEI’
ID Register | © ECU Identification |
[£] ECU Identification
[ njectar Data Input(GR CODE} | © Injector Data Input(QR CODE) |

Data Treatment

I Learning Data Initialization

| Parameter Setting

| © ECU Built In Data

l MNon erasable DTC check

Inspection / Test

l Drive Data Detection |

Option Treatment

Data Treatment

Inspection / Test

. | Cument | Actuation | Flight




: e ‘: : ; . ; SeT— ‘ & LOG OFF BEXIT
Frapuraiion D/EGHOSTERN. | Vehicle SW Management Repair

FEIEETETT™ wri off ™ internet off | AN HDE5/75 1 2009 § D4GAF-ENG)-i140ps/ 30 ST S E M GIME / D4 GA(F-ENG) Prt Sc

Viehicle S.ﬂ.“uf.Ménagémar-lt @
ECU Upgrade

iD Register i 1 *Condition : I3 Key OMN or Engine REun
ECLU Identification |
(] Injector Data Input{aR CODE) This feature pump {or SCW) and the ECU exchange

operation characteristics of a normal fuel pump and ECLU 1o control

the mode that is entered into.

=2 Learning Data [nitializat

/ Pump Learn Gl [Pump Learning Flag : DONE]
Bl Accel Sensor Idle Le

Press [OK] button

Option Treatment ]

Data Treatment

Inspection / Test

_-DiTEFnund
DTC Current | Actuation | Flight Fault Code

et e Record Searching A }E"I? 7]

3 ++ G055 ++ - Micro, |, E Microsoft PowerP, s _:!.,_E: ) 'S ATI ,.
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ECT up-grade

ECT up-grade
» If you want to ECT up-grade using Hi-scan pro, you have to use an extra ROM pack
for this event.




&

HYUNDAI F- Engine

47

Parameter setting

01.
02.
03.
04.
05.
06.
07.
08.
09.
10.

Gear Ratio Threshold

Vehicle Speed Calculation Parameter
PTO Parameter Setting

Fan Mode Setting

Speed Limiter Control

Idling Maintain Control

Starter Relay Control

Engine ID Number Write

VIN Write

MAF TYPE Set
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R ++ GDS ++ - Microsoft Internet Explorer

S[(=]E

o | OG OFF BEXT
EIEParaton: ‘ Blizlejplezi)ss ?ahfdaSﬂNManagemant | REPA[T ‘ 7
AEEEEET i off ™ Intermet Ot ! AR HDES/75 1 2008/ DAGAF-ENG)-(140psi 3 EL( I ENGINE f D4 GA(F-ENG) Pt 5¢
Vehicle S'W Management (o=
ECU Upgrade ID REgiStEI’
ID Register | © ECU Identification |
[£] ECU Identification
[ njectar Data Input(GR CODE} | © Injector Data Input(QR CODE) |
Data Treatment
| Learning Data Initialization

ECU Built In Data

I Parameter Setting I
l Non erasable DTC check

Inspection / Test

l Drive Data Detection

Option Treatment

Data Treatment

Inspection / Test

. | Cument | Actuation | Flight




| i 1 | L o LOG OFF BEEXT
l ETEpaEraion l I REPEIT l

WCOSE on Wl o CIff Internet off | AR R HOESITA S 2009 F DAGAF-EMNG)-(1 40psi34 S}fstem EMGINE ¥ DAGAF-EMNG) Frt Sc

~ Vehide SW Management (o>

Injector Data Inputi@R CODE)

| Input Password |

Password

Option Treatment

Data Treatment

Inspection / Test

: :
Current | Actuation | Flight Fault Code -
DTC Data Test Record Searching | Eb’ 7]

Y ++ GOS ++ - Micro,,, dicrosoft PowerP, |, in _"!"—E; ) ", ATI =



5 ‘ : : " : rorp— ‘ &L0G OFF EEXT
Sfeparauorn IS anosis ‘%ahiu_la S/W Management AEDAIT,

VEEETETT™ Vi off ™ internet Off | A AP HOE5/75 1 2009 f D4GAF-ENG)-(140ps3 ST OMN EMGIME [ D4GAF-ENG) PriSc

Ueﬁide-SﬂN-Managémaﬁ [iock> Gear Ratio Threshold

ECU Upgrade TEG | Applied Walue | Unit  |#

. ThA MADDEL MAAM LA
D Reg sl -_ _ 15t Gear ratio High 2.40
[£] ECU Identification ; 1t Gear ratic Low 2.a0
(1 Injector Data InpUi@R CODE) \ 2nd Gear ratio High 2,70
2nd Gear ratio Low 280
drd Gear ratio High 1.680
drd Gear ratio Low 1.60
dh Gear ratio High 1.60
=2 Parameter Setting b2 drd Gear ratio Low 1.60
By R Three ath Gear ratio High 1.60
dear F‘l.-:ltll._.l Thr-.:::-l 5_th Gear r_a_tio LC'"."'." 160
E] Wehicle Speed Ca GBth Gear ratio High 0.00
- Bth Gear ratio Low 1.60
Bl PTO Paramster S Neutral Gaar ratio High 5.75
El FAN Mode Set Meutral Gear ratio Low 5.60

El Speed Limitter Cc Input method]

Bl Idling Mairtain Co 1.5elect the items change.
2Input a value/select in the input window:
E] Starter Relay Cor__ 3. Press [OK] button

E] Engine ID Mumber
B VIN Wirte El

E]l MAF TYPE Set &
| >

Option Treatment ) ' “

Data Treatment

Inspection / Test

_I:ITCF d
DTC | Cument | Actuation | Flight ECU | Faul Code

Data Test Record Upgrade | Searching

e A|EF 2} ++ GDS ++ - Micro,,, B3 Microsoft PowerP, .,
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N [=1E3

AETTIEE On WRAL O

Vehicle SV Management (25>
ECU Upgrade

ID Register

[£] ECU Identification
|:| Injectar Data Input{QR CODE)

Option Treatment
Data Treatment

Inspection / Test

=SIEparaton ‘ Eljzlejrieit}ss ‘%ahfqlaSMMﬂnﬂ_gqma_nt '

‘ & 106G OFF BEXT

Internet off ! A AR HDESITS [ 2009

FDA4GAF-EMNG)-(1 40psi3] S}FStEIﬂ EMGIME f D4GAF-EMG) Prt Sc

Vehicle Speed Calculation Parameter

=3 Parametar Setting b
E] Gear Ratic Threst

Yehicle Speed Ca
El PTO Parameter &
El FAN Mode Set
E] Speed Limitter Cc
El Idling Maintain Goi
E] Starter Relay Cor
E] Engine ID Number
E] WIN Wirte

E] MAF TYPE Set ¥
| >

Item | Applied Yalus | Uit

Final Gear Ratic * bk
Tire Circumference * ok
| Odometer/VW3S 1circle 1.57
I WA Ratio Calcuation Coefficient 0.035

[Input method]
1.5elect the tems change.
2Input a valuefselect in the input window:

3. Press [OK] button.

OTC Found

DTC Cumrent | Actuation | Flight

Data

e Al EE R ++ GDS ++ - Micra, B Microsoft PowerP,..

Test Record
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EIIEETET™ Vi off ™ internet Off ! A AP HOE5/75 1 2009 f D4GAF-ENG)-(140ps3 ST OMN EMGIME [ D4GAF-ENG) PriSc

Vehicle S.I'W-Managémeﬁt [iock> PTO Parameter Setting

ECU Upgrade oo | Applied Walue | Unit

- FTO Max Engine Speed Q000 REFM
D Reg sl &7 _ PTO Initial Engine Speed 2500 REM
[£] ECU Identification { FTO hax Vehicle Speed High threshold 0] ki h
[] Injector Data Input{aR CODE) \ FTO hMax Vehicle Speed Low threshold 0 ki S h
Flag PTO Cong Mode DISAELE
Flag FTO Accel Pedal Mode DI=AEBLE
Flag PTO Remote Pedal hMode DISABLE
Flag PTO Remote Reset Engine Sppead b, DISAEBLE
—@ Parametar Setting r'.u.': F|ag FTO Clutch Mode DISABLE
Bl FBotio Threst Flag FTO Foot Brake Mode DI=AEBLE
Sa Eatonintes EEFROM PTO Increase Eng Speed Delta 0O
E] Wehicle Speed Ca EEFROM PTO Decrease Eng Speed Delta O
=S Femote PTO Target Speed 1 0
BRFTO Parameter S Femote PTO Target Speed 2 8]
El FAN Mode Set

El Speed Limitter Cc Input method]

Bl Idling Mairtain Co 1.5elect the items change.
2Input a value/select in the input window:
E] Starter Relay Cor__ 3. Press [OK] button

E] Engine ID Mumber
El VIN Wirte

E]l MAF TYPE Set &
| >

Option Treatment ) S “

Data Treatment

Inspection / Test

_I:ITCF d
DTC | Cument | Actuation | Flight ol

Data Test Record
2} ++ GDS ++ - Micro,,, B3 Microsoft PowerP, .,




. | : : | i : o LOG OFF BEEXT
Ehepdraion ‘ IS anosis ?ahiulaﬂﬂﬂlﬁanﬂgamant ' AEDAIT, ‘

TETIEETOT™ Vi off ™ internet Off | AN HDES/75 1 2009 § D4GAF-ENG)-(140p 53 S W ENGIME | D4GAF-ENG) Price e

ECU Upgrade ~ o | Applied Walue | Unit
—_ - FAN Mode Set MEC HANIC AL

ID Register

[£] ECU Identification
D Injector Data Input{QR CODE)

=% Parameter Setting b2
| E] Gear Ratic Threst
E] Wehicle Speed Ca
El PTO Parameter &
BRF AN Mode Set

El Speed Limitter Cc Input method]

Bl Idling Mairtain Co 1.5elect the items change.
2Input a value/select in the input window:
E] Starter Relay Cor__ 3. Press [OK] button

E] Engine ID Mumber
El VIN Wirte

E]l MAF TYPE Set &
| »

Option Treatment ) S “

Data Treatment

| Viehicle SIW Management E{l’

Inspection / Test

_UTEF d
DTC | Current | Actuation [ Fiight Foull Cote

Data Test Record e | Searching E

Y ++ GDS ++ - Micro,.,, B2 Microsoft PowerP, g b .TE-: L] Jgan x
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Vehicle S Management (a5

ECU Upgrade - T | Applied Walue | Unit

I Maximum speed limit set DI=AEBLE
I Maximum speed limit value 120 ds

ID Register

[£] ECU Identification
[£] Injectar Data Inputi@R CODE)

=2 Parametar Setting b2
| [E] Gear Ratic Threst
E] Wehicle Speed Ca
El PTO Parameter &
El FAN Mode Set
Speed Limitter Ce Input method]
Bl Idling Mairtain Col 1.2elect the items change

2 Input a valuefselect in the input window:
El Starter Relay Corl 3. Press [OK] button

] Engine ID Mumber
E1 VIN Wirte
E] MAF TYPE Set ¥

| >
Option Treatment ) S “

Data Treatment

Inspection / Test

| :
Current | Actuation | Flight Fault Code " -
DTC Data Test Record Searching - }El'l' "

T .Jkl ?_‘_‘!' a ++ G0S ++ - Micro, . wicrosoft PowerP, . Cie ‘,T’E.: E:'”'.:‘f_._.-' am :,.- 2= 315
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