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(=) # = %di Technical Data

Engine : Hyundai HIMSEN 9H21/32

Max. continuous output 1800kW at1000R.P.M, 2447BHP

Engine No. : BF0802

Operation Hour : 13,522.8

Cylinder Bore 210mm, Stroke 320mm

Firing Order : 1-3-5-7-9-8-6-4-2

Turbocharger:

ABB TPS 57D01, HT493190, R mmax 709us, R wmmin 678us, t mmex650°C, t mmin 620°C

Generator : HYUNDAI HSR7-637-6P

Main 2126kVA, AC6600V, 186 AMP, 50HZ

Protection degree: IP23, Power factor: 0.8PF, Mounting B5/B20
Connection/Rating: Y/Cont

Insulation Class: F

Exciter Voltage 90VDC, Exciter Amp 6.5ADC

Temper Rise(armature & field): F

Bearing (N-D.E): PH125XL150

Weight 7900kG

B N B -}
2012/11/05 ~2012/12/05
= ~ %= 2 A 4 QOverhaul Manpower
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EMAE : Clerio Boa Esperanca, Constantino Amado, Amila Mendonca, Belizardo Neto,

&R e

TRp 1

Sandro da Mata, Ivone Gue, Jair Veloso.
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74 #0822 Cylinder Heads
7% 412 Cylinder Liners

-k & Water Jacket

% % 1@ % 2 Cranking Gears
¥ 4% b Crank Shaft

L # b Cam Shaft
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O 4k 24
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¥ i & Fuel Injection Pump

5 # R Fuel Injector
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I)-#THwa
I~ F
(<)~ 31 F AR
1~ % 408f 2 Cylinder Heads : %t (1)
(1)~ &2 F REF LA
(2~ FRAE - REWHRZ
(3) ~ Fuel Valve Bush 371
(4) ~ -k B 3E =% 10 bar, 30min.
(5) ~ ¥ 4ngp iR 42(Stud) # &
6) ~ HA AR &5 0.5mm £ 5 0.5mm
2 ~ 77 41.F Cylinder Liner : 3% 2 (2)
Frar ~ ik “ffﬁ A EA L Fap SR RRRA
3 % % % % %= Cranking Gears, 3% 2 (3)
(1) ~ Piston Ring: 2 3% { #7
QD FERBHTHEE v B LR
(3) ~ Piston / Piston Pin / Bush(if % < ~ /| z8#h-Kk) & &
4 ~ & 45 $h Crank Shaft @ 2% 12 (7)
(1) ~ & #hBeR Deflection & B
(2) ~ L K& PR B
A bk 3 R HD,H6,#T 0 #11 % Ja 4 fhok
5~ {Likdh Cam Shaft @ %% (6)
(=)~ b s iiiw iz
(1) ~ ¥ 7 & Fuel Injection Pump
AfEs GRS RE S MR PR
(2) ~ #f i ® Fuel Injector
Nozzle { #7 #5.#7.#4
Nozzle pin { #7 #6.#5H#3.#2.#4#7
RERVE LR SR 4 A B 450 bar
()~ A dr ik
1. Charge Air Cooler 47+ - tube 7% - fin jie(i% e X )
LT Cooling water pump 474 » { # -k ~ fhit
HT Cooling water pump 474 > { # -k ~ fhit ~ $b
Thermostate 47 #
. Raiator /4 £r b #7142
(=)~ R 4 2
3 & % (Turbo-charger) 17 #
Turbine blade clearance 0.60mm
Compressor blade clearance 0.40-0,35mm

T)-#Lka
Fan & & > &k v g 7%
# R isd 4 d s terminal box 7 #
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2012/11/30 11 : 00-12:00 % §*3&% (1000rpm)
2012/11/30 14 : 30-15:30 Y% §*(400KW):& =

2012/12/03 14 : 30 Y ?‘ (900KW) 32 =%
2012/12/04 10 : 00 Y ?‘ (1300KW) 2 2%
2012/12/04 11 : 00 " i\ (1700-1800KW):# =%
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frEQEFERE R B

View from top

1.3 Ex. @ @
2,4In. @ @ N=New R=Repair
Cam side
[P B AR

El E3 12 14
1 N N R R
2 N N R R
3 N N N N
4 N N R R
5 N N R N
6 N N R R
7 N N N N
8 N N R N
9 N N R R

N=New U=Used
[ AR

El E3 12 14
1 N N U U
2 N N U U
3 N N N N
4 N N U U
5 N N U N
6 N N U U
7 N N N N
8 N N U N
9 N N U U

[EAE O-ring = HHHr




i (2) RAL E R R 5O 8%

D1

= D2

==
Liner JH|&

D1 D2 D3 Standard:

Cyl X-X Y-Y X-X Y-Y X-X Y-Y 210+
1 0.02 0.02 0.01 0.02 0.01 0.02 210+0.046
2 0.02 0.02 0.01 0.02 0.01 0.02 —0
3 0.03 0.02 0.02 0.02 0.02 0.02 Limit:0.40
4 0.02 0.02 0.01 0.02 0.01 0.02
5 0.04 0.03 0.02 0.03 0.02 0.03
6 0.02 0.02 0.02 0.02 0.02 0.02
7 0.02 0.03 0.02 0.03 0.02 0.03
8 0.02 0.02 0.02 0.02 0.02 0.02
9 0.02 0.02 0.02 0.02 0.02 0.02




FiF{(3); 52 (piston) i Z 4L 8% (1/3)

]
EEY
(il
T1B|B1
Ly
el o
) Wear and
Part Nominal Clearance .
repair limit
1% ring A=6(-0.01/-0.025) | a=0.13~0.175 0.5
1% groove A1=6(+0.15/+0.12) 6.35
Piston ring and 2" ring B=4.98(-0.01/-0.025) | b=0.1~0.145 0.5
groove 2" groove B1=5(+0.12/+0.09) 5.35
Oil scraper C=6(-0.01/-0.025) ¢=0.05~0.085 0.3
3" groove C1=6(+0.06/+0.04) 6.20
T ZEERTE PR
1 2 3 4 5
15 0.14 0.13 0.14 0.14 0.13
B 0.11 0.10 0.11 0.11 0.11
BB 0.05 0.06 0.05 0.06 0.05
6 7 8 9
15 0.13 0.13 0.13 0.14
. 0.11 0.11 0.11 0.10
-l 0.05 0.06 0.05 0.05




FiF{(3); 5 ZE (piston) i@ 2 4C 8% (2/13)

Al
B |-
\ /
. . Wear and repair
Part Nominal size Clearance o
limit
Piston pin and
a=0.05~0.085 0.12
) ) boss
Piston pin - - A=100
Piston pin and
b=0.08~0.149 0.25
bush
Piston pin Standard:100
1 2 3 4 5
XX |YY | XX |YY [ XX |YY | XX |YY | XX |YY
In -0.02 | -0.02 | -0.01 |-0.01 |-0.01 | -0.01 | -0.01 | -0.01 |-0.01 | -0.01
Ex -0.02 | -0.02 | -0.01 |-0.01 |-0.01 | -0.01 | -0.01 | -0.01 |-0.01 | -0.01
6 7 8 9
X-X Y-Y X-X Y-Y X-X Y-Y X-X Y-Y
In -0.01 -0.01 -0.02 -0.02 -0.01 -0.01 -0.01 -0.01
Ex -0.01 -0.01 -0.02 -0.02 -0.01 -0.01 -0.01 -0.01
Piston Boss Standard:100
1 2 3 4 5
XX |Y-Y | XX |YY | XX |YY [XX |YY | XX |Y-Y
In +0.07 | +0.08 | +0.07 | +0.08 | +0.07 | +0.08 | +0.07 | +0.08 | +0.07 | +0.08
Ex +0.07 | +0.08 | +0.07 | +0.08 | +0.07 | +0.08 | +0.07 | +0.08 | +0.07 | +0.08
6 7 8 9
X-X Y-Y X-X Y-Y X-X Y-Y X-X Y-Y
In +0.07 +0.08 +0.07 +0.08 +0.07 +0.08 +0.07 +0.08
Ex +0.07 +0.08 +0.07 +0.08 +0.07 +0.08 +0.07 +0.08




FF{(3); 5 2E (piston) i@ Z4C 8% (3/3)

Piston Bush Standard:100

1 2 3 4 5
X-X 1YY [ XX |Y-Y [ X-X |Y-Y [ XX |YY | XX |YY
In +0.11 | +0.14 | +0.10 | +0.13 | +0.10 | +0.13 | +0.10 | +0.12 | +0.10 | +0.13
Ex +0.11 | +0.13 | +0.10 | +0.13 | +0.10 | +0.13 | +0.09 | +0.12 | +0.10 | +0.13
6 7 8 9
X-X Y-Y X-X Y-Y X-X Y-Y X-X Y-Y
In +0.11 | +0.14 |+0.10 |+0.13 |+0.10 |+0.13 |+0.11 |+0.13
Ex +0.11 | +0.14 |+0.10 |+0.13 |+0.10 |+0.13 |+0.11 |+0.13




bt R (4) SRAELE FOhZE L et &

B
I i
| A
¥
2012/11/16
Cyl No. Cylinder Liner Water Jacket
A {E=13 B {g=69
1 13.10 69.15
2 13.10 69.20
3 13.05 69.20
4 13.05 69.10
5 13.10 69.10
6 13.10 69.20
7 13.0 69.20
8 13.05 69.20
9 13.10 69.20

10




bt () HAR R S iRt 2t &

50+

free
end

Exh. side

4

2

3

1

Cam side

See from top

drive
end

i

0.30

0.26

0.26

0.10

0.18

0.20

0.04

0.00

0.10

0.12

0.14

0.20

/4

&

0.72

0.40

0.60

0.46

0.22

0.40

0.24

0.30

0.12

0.24

0.48

0.42

A

70°

90°

85

85

85°

90

90

85

80°

85

75

85

-

0.32

0.30 | 0.12

0.14

0.22

0.32

0.04

0.00

0.28

0.20

0.10

0.32

/

%

0.52

0.60 | 0.42

0.40

0.52

0.52

0.26

0.24

0.52

0.52

0.44

0.56

palig

85’

90°

80°

85’

80°

90°

85°

90°

85’

90°

90°

90°

i

0.14

0.10 | 0.02

0.06

0.30

0.30

0.18

0.24

0.20

0.00

0.12

0.02

/4

&

0.38

0.32 | 0.26

0.30

0.52

0.48

0.40

0.40

0.42

0.52

0.38

0.28

e

85°

85

90°

85°

90

90

90

85

85°

90

90

90
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If{4-(6) Camshaft bearing clearance JHIE

2012/11/19

)
=

Standard a=0.161~0.245

0.17

0.17

0.20

0.17

0.19

0.18

0.18

0.17

OO0 N[O OB~ W IN|PF

0.18
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B {4(7) B2 R & deflection JHI%E (1/3)  Nov.5.2012 1/100ms
Viewed from drive end

N T 8
= 0.0 / 0 +0.8 / 0
1 2 -
0.0 ‘ 0.0 +1-1 ‘ *
0 0
0 +0.2
0 / +1.0 / /
N\ \ %
3 4 5
S | 0.2 +2.8 l +1.2 +0.2 ‘ +0.1
+0.2 +3.0 +0.0
0 0 5 0
+2 0\ / \ / +0 8\ /
6 T 8
+4.8 ‘ +2.2 +1.1 ‘ ) ‘ -4.0
+5.7 +1.1 7.5
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B2 (7) iyt g 2 deflection JHIZE (2/3) Nov.17.2012 Warm check 1/100ms
Viewed from drive end

o
N
0 0 0
Y Y Ak
+O 2 +0.2 +1 -0.1 +1.5 0
+0.5 +1 +2
0 0 0
4 ) o)
+4 +1 +0.0 T +0.8 +4.5 +2.5
+3.7 +1 +7
0 0 0
3 8) )
+0.5 -0.2 4.3 -7 _13.8 -14.5
+0.6 -10.2 _25.8
HE77:0.27
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it (7) i 42 h & deflection JHIE (3/3)

Viewed from drive end

X 2
N
+2 X
% 7 )
+1.5 ‘ 0
+1
+1 X

+1 ‘ 0

Dec.4 Warm check 1/100ms
+2 / 0 +1.5 / 0
\, L W
+2 +2
0 0
+1 / +1.5 /
% e
6
+3 ‘ +0.5 +4.5 ‘ +2.5
+3.5 +6.5
0 0
5 / a3 /
% #F W e
8 9
-4 ‘ -5 33 ‘ -12
_8.5 -24
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B 4(8) 5\ ZEE B AT £ (1/5) Nov.30. 11:35, 1000rpm (11°~12°)

Lub. Oil pre. Before T/C:4.3(bar) T/C speed:10390 rpm
Lub. Oil pre. 5.8(bar) Lub. Oil Temp. Inlet: 66°C
Cooler C.F.W inlet: 35°C Outlet: 36°C

Fuel oil pre.: 8.5(bar)

Charge air pre.: 0.4(bar) Temp.:41°C

Jacket C.F.W inlet: 68°C Outlet:72°C

Cyl No. F/P Exh. Temp. Rack
1 50 200 8
2 42 80 7.5
3 50 200 8
4 53 310 8.5
5 44 150 7
6 46 210 7.5
7 50 230 7.5
8 48 230 7.5
9 46 200 7

AFT/C 195

Starting air pre.: 9.5bar
Fuel oil(Filter) Temp.:32°C
Load Limit: 1.7

Speed setting indicator:10

16




B4 (8) 5\ 2 HE AT £ (2/5) Nov.30. 14:26~15:26, 400kW 6800V

Lub. Oil pre. Before T/C:4.1(bar) T/C speed:1813x10rpm
Lub. Oil pre. 5.7(bar) Lub. Oil Temp. Inlet: 68°C
Cooler C.F.W inlet: 3.8(bar), 36°C Outlet: 37°C

Fuel oil pre.: 8.5(bar)

Charge air pre.: 0.7(bar) Temp.:42°C

Jacket C.F.W inlet: 75°C Outlet:80°C

Cyl No. F/P Exh. Temp. Rack
1 78 270 12
2 72 260 11
3 80 320 12
4 84 380 12
5 76 280 11
6 76 280 11
7 82 320 11
8 81 310 11.5
9 80 310 11.5

Load Limit: 2.6

Speed setting indicator:10.2
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B 4(8) 5\ A B AT £ (3/5) Dec.3. 14:40, 900kW

Lub. Oil pre. Before T/C:3.9(bar) T/C speed:28300rpm T/B
Lub. Oil pre. (Engine):5.7(bar) Lub. Oil Temp. Inlet: 70°C
Cooler C.F.W inlet: 36°C Outlet: 38°C

Fuel oil pre.: 8.5(bar)

Charge air pre.: 1.4(bar) Temp.:42°C

Jacket C.F.W inlet: 3.9(bar), 74°C Outlet:80°C

Cyl, No. F/P Exh. Temp. Rack

1 110 300 17.5
2 105 290 16
3 108 320 17
4 110 380 18
5 102 300 16
6 105 315 16
7 110 320 16
8 112 320 16
9 112 330 16.5

Load Limit: 4.0

6800V, 65A GEN

45V, 3.5A Ex.

GEN Bearing Temp.:46°C
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B 4(8) 5\ 2 B AT $5 (4/5) Dec.4. 10:00AM, 1300kW

Lub. Oil pre. Before T/C:3.6(bar) T/C speed: T/B

Lub. Oil pre. (Engine):5.5(bar)(4.9 bar local panel) Lub. Oil Temp. Inlet: 72°C
Cooler C.F.W inlet: 38°C Outlet: 44°C

Fuel oil pre.: 8.2(bar)

Charge air pre.: 2.4(bar) Temp.:43°C

Jacket C.F.W inlet: 3.8(bar), 74°C Outlet:80°C

Cyl, No. F/P Exh. Temp. Rack
1 150 335 23
2 148 320 22.5
3 151 360 22.5
4 152 385 22.5
5 150 320 22.5
6 150 340 23
7 150 340 23
8 150 340 22.5
9 145 350 23

Load Limit: 5.6

6800V, 125A GEN

59V, 4.4A Ex.

GEN Big Temp.:50°C
Ex. Gas T/C inlet 445°C

19



B 4(8) 5\ 2 B AT $5 (5/5) Dec.4. 10:50AM, 1700kW

Lub. Oil pre. Before T/C:3.5(bar) T/C speed: 39280

Lub. Oil pre. (Engine):5.4(bar) (4.8bar local panel) Lub. Oil Temp. Inlet: 74°C
Cooler C.F.W inlet: 40°C Outlet: 48°C

Fuel oil pre.: 8.2(bar)

Charge air pre.: 3.2(bar) Temp.:46.5°C

Jacket C.F.W inlet: 3.8(bar), 74°C Outlet:80°C

Cyl.No. F/P Exh. Temp. Rack
1 172 365 28
2 172 370 27
3 174 385 28.5
4 172 410 29
5 170 350 28
6 170 370 27
7 172 360 27.5
8 170 370 27.5
9 172 370 28

Load Limit: 6.8

6800V, 155A GEN

68V, S5A Ex.

Alternator Bearing Temp.:52°C

20
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