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Starting test

25% Load running test
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CLASS No. SR

W A SUBNo. | 20342035
- | JOBNo. K243017
NIIGATA DIESEL ENGINE
OWNER . CHINESE PETROLEUM CORP. -
SHIP YARD : SANG YANG SHIPBUILDING CO., LTD.
SIIIP No. : SY-838
) _
ENG. MODEL . GL28HX
25153 (STARBOARD)
ENG. No. : 25154 (PORT)
RATED OUTPUT  : 1323 kW
RATED SPEED i 750 min™

CHINA CORPORATION REGISTER OF
CLASSIFICATION :  SHIPPING(CR)

CERTIFCATE No. . 553-09-130

) SURVEYOR_ WP

NIGATA POWER SYSTEMS CO,, LTD.

Quality Coatrol Group 777 hasebe

Asserably T

Rcc:;n;rh:l;g'm Assembling Group APPROVED _: _ﬁg’

Production Center ) PASSED : / /dém‘z(f
: TESTED $ s Z)ﬂl%éﬁm&f/

neMeNT ! JatsSes DATE . 12-Nov-09
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Attendant

Chinese Petroleum Corp. _j% 5"‘#_

Mr. Yang Te—Han / Ship Building Saction St g Tran_smrta‘m epariment

el
Unitad Ship Design & Davelopment Center -2
Mr. Hong Jeng—Chih / Engineer / Teohmca{\Servxces%eparhnent

San Yang Shipping Co., Ltd. % g/ F 3
Mr. Chan-Wei Mai % ’.Jﬂ'

San Yang Shipping Co., Ltd. ' g{i‘é—
Mr. Tsai Jiun Li / Factory Diractor ¥

Yi Chan Enterprise Co.

Mr. Jeeng—Yang Qu / General Manager U ‘72@7;/{ -;\,aﬂbdi
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M= ph=
5. HlIEAFC &k
Modc 6L28HX SETTING (171)
Eap. No. 25153  (Starhoard)
Cylinder No. | 1 2 3 s 5 3 ‘ il
Beginning of Injection ' | /
_ e Deg| 135 | 135 | 135 | 135 | 130 | 130
Fueel ! 1
Injection | Rack Index at 100% Load |wm| 17.5 | 175 | 170 | 175 | s [ 170 |7
Pump | fuel Handle st 100% Load | 53
Rack Index at 210% Load |mm| 385 | 180 | 180 | 185 | w5 [ 80 | }—
Fuel Handle «t 1105 Toad 56
Eng. No. 25154 (Porz)
r Cylinder No. 1 2 3 4 s 6 |
Begianing of [njection . = < [
- Rl e Dl 135 | 130 | 135 | 135 | 130 | 135 - ///\
Injection | Rack ladex a1 100% Loed |wm 17.0 | 170 | 170 | 175 | 165 | 170 / |
I Pe | el Hunde at 1005 Loud 53
Rack Index at 110% Load [am| 180 | 175 | 180 [ 175 | 1725 [ 80 | __L—
Fuel Handle at 110% Load 56
Fue! tjection Type Bosch Type(SB258)
Pup Plunger Bore 25,00 m
Feel Injects Injection Nozzle Dimensicn 0.45 mm x 10 heles x 140 degree.
Valre Injection Nozzle Test Press. 33.0 MPe
. Open | Before T.D.C{STD) 66 dog. Open | Bafore BD.C (STD) 56 deg.
Intake Air Exhaust - = =
Valee | Close | Afer BD.C(STD) 40 deg. Vale | Close | Afles T:D.C(STD) ‘ 58 deg.
Tappet Clearance (Standard) 0.5 mm Tappet Cleurance (Stundard) 0.3 mm
Pistcn Tep Clearance (Standard) 15.5 mm
Starting Valve (Standzard) Open | Beore TD.C | 0deg. | Close | AS«eT.D.C | 130deg
) Firing Order 1-3-5-6-4-2
=“ | Rotation Dirsction (view from the Eywheel side) Clock Wise (view from the Oywheel side)
FUEL OIL and LUBRICATING OIL (on the shop test)
Trade Neme Marine Diese1 Oil | Density (15Cg/an®) | 0.8580
ki Supplier Nippon Oil Corporation Viscosity (a1 50C) | 2247 mm%s
Tlash Point 68.5 Calorific Value (Gross) | 43270 Jg
Pour Point 300 T Culvrific Value (Net) | 42,520 Vg
Trude Name Marine T204 Density (15Cglem’) 0.903
oc;rh\g Supplier Nippen Ol Carporation Viscosity (at 40°C) 139.0 mm?/s
{ Pour Point 250T Viscosity (at 100°C) 144 mols
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SPECIFICATION £ 2.8
DIESEL ENGINE (Starheard)
Engine Model SI28HX  Rated Output 1323 kW | No. of Cylinder 6 Cylinder Bare 280 mm
Engine Ne. 25153 | OverLoad Oumput 1456 kW | RsicdSpeed 750 min?| PistonStoke 370 mm
fndicatzd Meon Effective Press. 1.667 MPa Max. Combustion Press. 132 MPa
Output Rate 1433 MPa-mss Approx. Toral Weight 16,000 kg
TURBO CHARGER
Model. TPS5TDOL | Scrial No Xi300626 Mux. Speed / Max. Temg, 42360 min® 650 T
Matching CV10-CT65-CAL7 / TVOL-TT16-TASS ‘Manufacturer IHT Compressor and Machinery Co.Ltd.
GOVERNOR
Model - RHD10-PC S=rial No. 98806250 | Drawing Na. 105866-4410
Spocificstion ~ Drosp G0, Needls 1/d Opes, Pai 3, PLV. 28, FW 26
Manufacrarer ZEXEL Co, Lid. T il
GEISLINGER COUPLING
Model BC36/12.5/85/10R0 Scail No. 556827
Manufacturer Niigata Pawer Systems Ca.,Ltd. L e
CRANK SHAFT DEFLECTION MEASUREMENT (COLD CONDITION)
Top
Cuznk Pin position @)

Stroke 370 mm .

i mm e =
g s Exhaust /
. |Foel Injection. (4) Manifold
Pump Side - Side )

)
Negalive Positive
! Each slow Standard Valve : £0.04mp
(&) Bottom (&) - Permissible Valve : =0.07ax
Rotafion Dirzctien: Clock Wige (View from Bywheel sidc) l P_:ywbccl Peribeible Valve 00788
side slow —0.15mm
Measmement Cylinder No. Unit £ 1 /100 mm
Position 1 2 3 4 5 | 6 |
1) 0 0 0 0 0 0 L
@ 10 +1.0 +0.5 o n 05 d
3) -15 +1.0 =10 0 <03 -1.0 ol
“) -1.0 +5 | <05 o <03 -05 ]
T ® 0 0 | +bs ) 0 0o |7
Note : 1 The abc‘m; velues were measnred by deflection gangs in the cald, at natural temp. condition affer assembling of
the engine was completed.
2) Tae velue of negutive indication of flis above is that ths shrinkage of the distance between the adjacent crank

webs, The positive velus is the expansion,
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LOAD TEST (SHOP TEST RECORD) (374)
Model G123HX
Eag. No, : 25153 (Sterboard) Dut= 12-Now1"
Ocdes 1 2 3 [ 4
Load » Dead Stow 25 50 i 75
Derasion a U6 n 12 12 ;
| Engiee Spees == 350 4 55 581 |
Water Brake Weight Set N 534 933 14.34 | 1944
Outpet at fywhsel a2 W 135 3 2 | 592 l
| Fud Handis Polates 23 25 372 | as ‘ 1
Fusl O Comvumgrtion kg - 3 1394 | 2027 i {
Fuel OF Covnss oop. Rate (a0 FAY o) WS — 2370 210.6 | 2043 ‘ j
| Ecg Lib,OR 048 | (049) | 048 | (096) | s | (0s8) | 050 | (49 (
HTFW. Coulizg 030 | (a0} | 0a8 | (0.24) | 020 | (020) ; 025 | (025} |
- }T.F.W"E‘lhg Mo 122 [ @] 036 | 019 | e3s | m18) | 021 | (020 | |
Crags Al vov | oy [ ooz | (0o | oos | (oos) | caz | 02y {
Tacbo Chargee Lok, O 030 | (038 | 037 | (03%) | ©32 (U533 | 031 | (030 I
Fud Ol 216 | (016 | 016 | @6 | €17 . @a3) | 021 | 013 | |
Lub.Oil| Cooleslole ” 18 24 50 54 I |
Temp | Eag. falet 7 @s) | 34 1) | s | (56 52 (58) | |
HTEW. Eng. Iriet 2§ @) | = o) | s6 (59 | 72 (72)
C;‘::& H.TEW. Eag. Outl i 30 @0 | a2 Gy | ® | B | '}_
Teop: LTFW. AT Yol 7 an 18 (16) 18 1 {19) 2 @y | |
L.IEW. AIC Outiet 18 = 18 - | 2 - 24 - | |
Speed e 4490 13680 | 21160 28040 !
Tt Ale Temp AC toled) 2 g8 | 23 | 6y | m | () | w7 | oy l/_
Turbp | 20 Al TempAC Cutlzl) 15 12 18 (13) % (22 36 52)
Charpsr | 2 Gas balkt Teamu(lst) b > 250 - 390 - 2 - 430 -
| Exh Gis lalel Team (39 210 a0 - | %0 ;: - 410 -
£, Gus Gudet Teaup, 135 | @w | 33 | G | 0 L Gaw) | w0 | Gz |
No. 1 Cylinder ) 74 o0 113 |
Na, 2 Cylinder s 7.3 | 89 12 |
Mue | No.3 Cylinger €9 3| A9 112 ]
Peoss. | No.d Cylinder M 8 T4 s0 13 |
No. S Cylinder 58 73 89 113 {
No.6 Cybnder | 55 7 %0 12 |
0T aem | 557 733 8% | 1S |
Mo. 1 Cylindzr 25 [ ()| w0 | @y | 2w | @) | sw | oy [ ]
No. 2 Cyliude 295 | (2) | 255 | @56 | 285 | (288) | 300 | 309) [l
No, 3 Cylinder B0 | (s | 228 | @3N | 2 | @75 | 200 | (299) | |
a_:‘:‘ [ No.d Cylee w | m0 [ @ | W | em | m @ | wa | gm | ||
No.5 Cylinds: 300 | @2 | ze5 | @9 | 0, @5 | 25 | e | | |
No.§ Cylinde: 170 |8 [ ms [ean | m (e | 25 (e | ]
Mezn 213 214) 255 (261 32 | (285) 208 290
No. 1 CyFinde k0 95 pra3 150 |
No.2 Cyliuder 75 20 12z 145 |
s, | No.2 Cyfinda 75 00 120 | 149 15
Rack | No.d Cytinder mm 60 s 120 I 150 ]
fodex. | No. 5 Cylinder 7.5 9.0 12 145 ]
Ne. 5 Cylinder 7.0 9.0 120 1435 ]
Mean 7.6 [ 121 | “s
Barowmeldc Pressuc hPa W26 1026 w6 | 1026 1
Room Temp. ES 145 14.5 150 | 150 |

Notel : LO. cooles, filter and lecup, contmol valve, BT F.W, cooler aud teaap. coutral valys are the factory’s eqnipments,
RNoeZ @ () Within paenthzsiz 3 moninsiog symem.
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LOAD TEST (SHOP TEST RECORD)
6L28EX

{4/14)

Model
Eag.No. : 25153 (Startoard) Duie: 12:Now 05
Crdex s 3 7 s [
| Loac ™ 85 85 300 W00 0
Turatica 3 12 n 1z v 12
Engine Speed i 710 70 750 750 774
Watce Brake Weight Set W 2113 2113 23.54 2353 19,44
Cutput at flywhee sad W 2 125 12 1373 1456
| Foe! Handle Teintae = 47 ) s3 53 54
Fucl Oll Consureprion ke - | =ss - 2653 262.0
Fucl DUl Covswmp. Rake (A PWesd) || AW - 2034 - 20:3 2000
Eap. Lab. Ol Us0 | ©s0) | 030 (s%) | 0s: | (a51) | wust | @so) [ 052 | @S)
| THT.EW. Croling 026 | (021 | 025 | (27 | 029 | ©28) | 029 | 3w | nan [ @31
o LT.F.W. Cocling e | 02| @2 | oa | @z | 02e | @2 | 02 [ 2z | v | o2 |
" | CmgeAr pae | (ad) | o2e | @a4) | 037 | @aB) | 047 | {048) | D19 | (0.9
Turbo Chacger Lub. O T030 | ©30) | 030 | ©30) | 030 | @30) | t30 | {n30) | 030 | (0.29)
R on 01 | 012) | 0 | @i2) | 042 | (013) | taz | (@as) | na2 | (pa3)
Lohon| Coolwlale | 5 5 59 59 | 8
Trmp. | Eng lolet 2 | 9 52 (57) L3) 7y 3 sn | s3 57)
HIFW. Eog. Tulet n | 7@ ” 72 kel 53] 7 [&) 72 73
?:‘: HTF.W. Eog. Oulet wl® oo™ [ | »n len | # [ 9| » oS -
Temp, | LT W.AC lult S = | @ @5 | a0 Gn | 30 &0 | 30 )
LT W, AIC Catiet 26 - 9 | - % ~ 34 = 34 -
| Speed i 30350 0560 | = 33260 22680
| oo Air Temp (A/C Tnlet) | (2s) | 12z | (26 2 | a7y | 143 [ @ed) | 155 | asoi
Toriy |_Boon Aér Temg (T Outi | 0 | 45 | @) | & | @ | 0 | 648 | 2 | 6D
Chuger | Bah GulsletTempity || T} 435 - 440 - &0 | - ) - a6 — |
| Eal. G Jokat Tenp (20d) 9Ns - 20 28 | = 1 430 = aal) -
| Exh, Gas Outlet Temp. 320 | Gy | 20 | Gy | w5 | omy | s | ew | 3w | oo
| N1 Cylinder 121 - B4 Y
| No. 2 Cylinder - 120 - 12,9 133
yizx, | Na.3 Cyliedes - 120 B 129 135
Frese. | No.4 Cylicde MPx - 122 - 3.0 153
No. 5 Cylicda = 120 = 126 133
No. 6 Cylinder = = 120 = 129 13
Mezn i - 1 1205 = 1293 1332 |
No. 1 Cylindex 305 | (304) | 305 | (308) | "326 | p24y | 32 | B25) | 335 | O
| No. 2 Cylindez 305 | (a8) | 305 | (0D | 315 | G | s | p15) | 30 | @29
" No.3 Cylinder 300 | ooy | a0 | (u4) | 310 | i) | s10 | Qo) | 325 | @)
";‘m‘;" NoiCmae | ¢ [ 3@ | pue) | 30 | ow) | 315 | (318) | 35 | 61D | 325 | 0B
Ne. S Cylinder 300 | G95) | 305 | Gomy | 3w | (a2) | 35 | G13) | 25 | (325)
No. 6 Cylindzs 300 | Go%) | 305 | @0S) | 310 | (12 | s | (1) | 30 | (319)
Man 303 | (304) | 306 | oun | 314 | G | 37 | 7 | 328 (3a4)
No. 1 Cylinder 160 154 175 175 P
No. 2 Cylider 169 163 175 175 120
crp, | MNo.3Cylinder 155 1= 70 17.0 180
Rack | No,4 Cyliader o 160 150 175 17¢ 185
Todsx. [ No 3 Cylinder 160 160 178 178 185
T No. 6 Cylirder 155 185 170 170 180
T Mex 158 158 173 173 123
Bammeils Prosyure WP 1026 1026 e 1025 1026
Room Temp, (S 160 159 65 190 105

Netel : 1.0, cooler, fitter aud tearp. coatro! valve, T EW. cocler and temp, dustrol valve are the facecy’s equipmenis.
Noxz : () Within puresthesds is mouiloring Systam.
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Mode]l  : 6L28HX (6714 )
Eng. No. : 25153 (Starboard) _ Date:  12-Nov-09
STARTING TEST
Starting Times 1 2 {1 ~ 5 6 Engine staried 13 s | -
Starimg wirpress. | Belore | 250 | 2.30 | 220 | 2.05| 190 | 180 6 time(s) | 1.10 | 1.00 | 0.85
(MTz) Afer | 230|220 2,05 1.90| 180 | 1.70 during this period. 100|085 | —
Ream temp. 150 T
Adr Teesiver : 300 L :
Ceoling water temp. 160 T
Nots : Air receiver is the factory's equipment, Lubrication nil lemp. 160 T
GOVERNOR TEST
Setile Iuscmt | Seuls Sculed time
Toad [ = 100 0 |
Engmespeed | min’ 750 - 795 - sev
Percentige | % - - | 60
Note : The sctided speed was racorded after discharging the water of watsr dynamonmeter,
TEMPERATURE MEASUREMENT
Cylinder No, 1 2 3 4 5 6 7 |
Main boaring metal | 68 63 70 70 7 68 69 A
Crank: pin metal 70 70 70 70 70 70 4 ¥
Pislon pin mctal = = 70 71 = = [ ‘/
L.O. temp. in the cagine bed 69
L.O. temp. engine fnlel. (at 110% Load ) 53 Unit: C
SAFETY DEVICE TEST
Na, Itz Desicn Puint Result Alerm Tiip
1 | WM/EEMERGENCY STOP __ Push Button ] C
2 | M/EOVERSPEED TRIP about 865 min-1 865 @mm'| O 8}
3 | M/ELO PRESS LOW TRIP 0.15 + 0.015 MPa 015  MPa| O O
4 | M/ELOPRESSLOW 0.20 £0.035 MP« 020 MrPa| O -
5 | M/E OVERLOAD TRIP 110% Load cirenil make e) o
REMOTE CONTROL TEST (NO LOAD)
tdle Speed Rising Pasition Rated Speed Position
S/B [ L0 8.0
Handle Position - =
PT 0 10 | 8.0
] S/B 0.070 MPy 0.135 MPz | 0339 MPa
ORGSR Eotee. PIT 0.070 MPa 1131 MP2 0340 MPa
- S/B 400 min-1 415 min-1 750 miz-1
e PT 400 min-1 415 min-1 750 miz-1
ldle « — Rated S/B | Tiné(Up) 1141 s (Tamc (Down) 798 seC
PIT Time (Up) 1178 sec Time (Down) 778 sec
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SPECIFICATION GTE MY
DIESEL ENGINE (PORT)
Engine Model GL28HX Rated Quiput 1323 kW | No. ef Cylinder - 6 | Cylinder Bore 280 mm
Engins No. 25154 |Over Load Output 1456 kW | RatcdSpeed 750 min?| PistonSwoke 370 mm
Indicated Mean Effective Press. 1.667 MPz Max. Combustion Press. 13.2 MPx
Ouiput Rate 1433 MPa'm/s Approx. Total Wzight 16,000 kg
TURBO CHARGER .
Modet, TPS37D01 Serial No X3300627 Mux, Speed / Max. Temp. 42360 mig™? 650 C
Matehing CV10-CT65-CA17/ TVOI-TT16-TASS Manug TH1 Comp and Machinery Co, Tad.
GOVERNOR
Model RHDIO-PC |  Sexial No. 98806263 |  DrawingNo. 105866-4410
Specificazion Drocp 60, Needle 14 Opea,  Pant 3, PLV. 28, FW 26
Manufscturer ZEXEL Co. L. | [ —— e
GEISLINGER COUPLING
Model BCSE/12.5/85/10R0 Scxikl No. 556828
Manufacturer Niigata Power Systems Co.led. | ———— i
CRANK SHAFT DEFLECTION MEASUREMENT (COLD CONDITION)
Tap
| Crank Pin pasitiun (2)
Stroke 370 mm
: Exhiust
5 "";d:" @ (4)  Munifold
ump Side ) (O]
Negative Pasilive
F . -
) Each s Standard Valve : = 0.04mn
(&) Bottaw () Permissible Vatve : £0.07m
Rotation Direction: Clock Wice (View from flywheel side) F.l_vwhacl 5 ble Valve . T0.078n
side slow —0.15ax
Measurement Cylinder No. Uuit: 1/ 100 mm
Pasition 1 2 3 EY 5 ]
(M 0 0 0 0 0 0 > b7
@ 1.0 0 20 | o0 0 0.5
3) -15 +0.5 +1.5 05 0 -0.5
® 0 +05 +1.0 -0.5 0 0 ‘
(3) 0 +0.5 +0.5 0 0 o |7
Nole - ‘1) The above values wers measured by dedlection gaugs in the cold, at natural lemp. condition after essembling

of the engine was completed,
The valoe cfnegutive indication of the above is that the shrinkege of the distance betwsen the adjacent crank

o
) wehs. The positive valus is the expansion.
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LOAD TEST (SIIOP TEST RECORD) (8132)
Modsl BL2ELIX
Eug Mo, ; 25154  (Poed) Date 12Nov0§
Orcer | 1 2 3 )
1oad s Dead Siow s N 75 ]
Dusation [ w 1% 12 7 wm [ ._[
Exgise Speed et 350 272 555 1
Watcr Brake Weight Sct N 514 935 1454 1845 ]
Outpat 2t Sywnee! ced 1 ew 15 a3 452 992 !
Fued Handlo Bointec = S 25 37 s ]
Fuct 02 Comangtios e - 7.1 1392 2015 A
¥zl Ot Conanp, Raiz (32 F7W ead) gEWn - 2320 2103 203.4 [
g Lok, O 045 [ 47 | o4e | @ar) | 048 | ag | 05t [ (osD) {
HTEW. Coolisg 010 | 0% | 015 | a4y | 021 | @asy | 026 | (@2 |
press | ETFW- Covliog v |02 [P0 | 035 [ @ [ 0w | @ | o | @9 f
Charge Afr - 006 | (01 | 0.02 | (002) | 007 | 0.06) | 015 | (0.2) i
Tarso Crirger Lub. Ol 059 | (3% | 027 | (©35) | 031 | @31) | 040 | @30
Fuel 02 015 | (@15 | 015 | @17 | 013 | @13 | e | pas “I 3
Lub,0n| Cocies Tnie = 17 22 si 0 {
Temp. | Bup. fulet 0 [ 3 | 3 [ @ [ 5 [ e | s3] e |
HT.EW. Eng, lnlet ; | @) | 4 Gy | 72 oy | = 2 |
) ‘-:‘::;8 HTEW. Beg Outlet | - |2 @y | s GH | 7= s | = 25) ]
Temp, | ITEHAC Ielet 16 s | 1 as | 7 o [ 2 | @ I |
LTEW.AIC Ouller % |- - 18 = 2 - 24 = |
Specc o 4650 11540 | 21500 28260 | |
Baost Air Ter, [AC Inlst) Es (17) 34 @) | 71 6% | u (109 |
Turbo | Toon Alr Tema {A/C Ol | W | a7 | 18 | 09 | 4 | @9 | = | &3 '
Chacger | Bab, Gas it Temp (1a1) Tt | 20 = 350 - | s — | 4os -
Exh, Gas Jnlz! Temp.(22d) 260 - 380 - 410 - 420 -
Fxh. Gas Ousict Temp. 205 | (13) | 320 | (325) | =0 | (3835) | 35 | (312
Mo, 1 Cylindec EXY 74 | 35 n2 |
No. 2 Cylindes s0 7.3 EX) 122 |
Max, | o3 Cylinder 50 74 59 122 g
Press, N 4 Cylinder MPa 58 74 9.4 1:3
o, S Cylinder 55 73 ) a2 l
No. 6 Cylimb 50 74 9.0 112 {
Mean 587 737 393 12 |
>y No.1 Cylinder ns [@n | 25 [ @) | a0 | @@y | = | @)
5 No. 2 Cylindsc 230 | 22) | 255 | (278) | w0 | (229) (295)
No,3 Cyliuter 205 | @08 | 255 | w250) | 20 | ey | w0 | 9 ; i
omp, | N4 Cyfnike © 180 | | 20 | @) | 0 | o) | 2 | @) | |
No. 5 Cylinder wn | uz) | 235 | fes0) | mo | (225) | 285 | (289)
No. 6 Cyliader 195 | (087 | 250 | @s5) | 20 | (28 | 29 | o8y i
Meaz 198 | (8 | 254 | (81) | 28 | @s0) | 288 | @ss) =
Ne. 1 Cylindee 75 20 120 143 !
| NezCpmder 75 50 20 s ]
£1p. | 0.3 Cylinger T s 50 20 145 |
Rack | No4Clidr | e 70 &8s s 140 |
Ddex. | o, 3 Cylinder 2.0 5.0 120 140 |
\ | No.6Cjiicder T 7a 4 - 120 150 ]
| Meas 7.3 8.9 119 i4d |
Barametsic Pressure hFs 1026 1625 1025 i
Room Temp. T s 145 150 15.0
Notel : L.O.oeskes, fiker uad temp. conteal valve, HTE.W. cooler and termp. coetral valve are the Sicrory's cquisments.
Nole2 : () Within poresthesis it moniacing system. '
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LOAD TEST (SHOP TEST RECORD) (9718}
Model SL2BHX
Fug No. : 25154 (P Date: 12-Now.08
Ordez 5 | 3 7 | 3 9
Load % i [ 55 100 [ 10 10
| Dnration T I T | n 2 | 12 12
| ZogmeSpesd a || T ‘ 0 750 | 50 774
Water Beake Weight Set P 2113 [ETEE) 23.54 ; 72354 1944
Ougyur a1t Sywhee] e 3 1125 ‘ 1125 1323 | 1323 1435
el Hanglle Pointer - 438 | &8 s3 | sa 55
" Fus!Ol Comsumpson || kel - | ams |~ 245 | 14
Faed Ol Consuanp, Mass {af FW ) 2EWh = | 2064 - | 1999 | 2502
Eny. Lub, OF 051 | (0s0) | 031 | (0.S50) | 051 | (DSD) | 051 | (050) | 052 51)
HT.R.W, Conling 027 | (b26) | 027 | (026) | 030 | a8y | 030 7| (02B) | 032 | (U3
" L.TFW. Cooling vy |02 | ©20) | 020 |19 | 022 | @22) | 05 | ©23) | o | @1)
Chagge Ak 015 | (015 | 035 | (015) | 048 | (048) | 022 | 0:8) 020 | (020)
Turbo Chargee Lob. Dil 030 | (029 | 030 | (029 | 028 | @2%) | 020 | @29) | 029 | may
Fuzi 04 03z | (25) | 02 | ag | va2 | gy | 012 | @©ie) | 032 | a9)
Lub. Oul| Coolee Telet = 58 S8 8 | 59 59
Temp. | Eag lalet § ) 6 | 34 (56) 6 | s (56 | 5+ (56)
- HT.EW. Eug. Inlst 72 (72) 72 72) n 72 | 7” m | 2 72
) C&"r HTFW.Ep Ot | [ 74 T | 74 o5 | 7+ 79 | M ) | & (76)
Temp. | LTEW. ALC Inie s @5 | = @) | = @n | 30 FUEED (30)
LI.FW, A/IC Outlet 3u - 32 - 34 - 3 - ER) -
Spesd min 30660 30580 33120 33160 34840
I Bomt Afr Temp. (ACIukg 126 | (128) | 126 | (126 [ 14 | (43) | 145 | Q49 | 57 | (5D
Tubo | BoastAlr T (A/C Oute() 46 | @1y | 6 | @) | @8 | @5 | 48 ©“s | 3 | @
Charger | Exh. G Jetes Temp (161) G w0 |, 410 - 420 - 420 - | <30
Ext. Gas laie! Temp(2ud) %0 0 - 425 - 435 - 435 — | 4as | —
Eab. Cas Oudet Tomp. «x5 | pon | 30 | @y | 305 | @03) | 305 | @o3) | 305 | (314)
No. 1 Cylinger - 121 - 129 | 133
" No. 2 Cylindes - T2 | - T
Mz, | o3 Cylindec - 123 - 120 | 133
Frass, | No, & Cylinder MPa - 122 - 130 I Ba
No. S Cylider - 23 = 13.0 [ 134
Ne, 6 Cylinder - 121 - 130 153
Meay ~ 1213 - 1268 1333
) Na. 1 Cyimder 300 | (204) | 300, | (300) | 305 | (304) | 305 | (365) | 320 | (315)
: No. 2 Cytinder s | oy | 300 | Gon | 3w | @3y | sw | 1) | us | Gy
No.  Cylinder 0 | (294) | 300 | (299) | 305 | (295) | 305 | (300) | 315 | (i)
‘;:ﬂ“" ™o, 4 Cyliuder © [ 300 | o4 | 300 | 298 | 310 | @208y | 310 | 304) | 20 | B9
" No.5 Cyizder 300 | (209 | 300 | (303 | 310 | 307 | 310 | ¢0§) | 32w | pis)
Ne, b Cyheder s | (203) | 305 | @02 | 315 | @07 | 35 | @o7) | 325 | (18)
Mean 99 | @295y | 300 @02 | 307 | @os) | 307 | GOR) MR | (316)
| Ne. 1 Cylisder 150 160 7.0 170 : 180
No. 2 Cyiizder 150 155 17.0 170 175
p1e. | Na3Cgisker | Towe 160 T8 17.0 T
Rack | No.4 Cylinder i 155 150 170 175 | 175
Todex. | No.5 Cyliaces 155 150 17.0 165 | 1S
| No, 6 Cylinder 160 160 17.0 170 150
| Meas 158 156 17 170 178
Bsmommlie Fressurs WPn 1026 1026 1026 1026 1026
Room Temp. T 180 160 15,5 194 195

Notzl : L.O. cooler, Fiter and tmmp. comiro! valve, HUT.EW, conler and temmp, comtvol vaive are the Gaciorys cquipments.
Now2 : () Within parenthoxs ismonitoring syst=m.
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(10/14)

PERFORMANCE CURVES
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Model SL28ITX (11/15)
Eag.No. : 25154  (Parj Date:  12-New-09
STARTING TEST

Starting Times 1 2 3 4|3 6 Eagine started 16 | 1727 -

Starting airpress. | Befos | 250 | 235 | 230 | 2.15 | 205 | 195 | 9 time{s) | 115 | LS | 045

(MP2) Afer | 235 230 | 215 | 205 [ 195 | 185 during this period. 105|095 | —
Air reeciver 30 L Room lemp. gl
Cooling water tzmp. 150 T
Nate : Alr receiver Is the Fictars's equipment. Lubricatiom cil t=mp. 160 T
GOVERNOR TEST
| - Seme ' fustant Sel: Setiled time
[ Xead % | 100 i 2 0
Evgisespsed | min’ | 750 ' - 750 - e
" Percentage | % - - 53

Note : The settled speed was recardud after dischurging the witer of water dynamumeter.

TEMPERATURE MEASUREMENT

Cylindsr No. 1 2 3 4 5 6 7 | 4
Muin bearing metal | 69 69 70 69 60 &8 68 i
Cronk pin metal 69 n 71 70 70 70 i //
Piston pin metal - — 71 0 = = |Z
L0, temp. in the engine bed T2
L.O, termp. cagine indes. ( ar 110% Load ) 54 Unit: C
SAFETY DEVICE TEST
Na.! Item Design Paint Result | Alarm Trip
[ 1 M/EEMERGENCY STOP Push Button | © [®
.| Z | M/EOVERSPEED TRIP ahaut 84S min-1 865 min' O Q
_J [ 3] M/ELOPRESS LOWIRIP 0.15 = 0.015 MP2 015 MPa| O 0
4 | M/ELO PRESS LOW | 0.20 =015 MPa 020 MPa] O -
s | M/ OVERLOAD TRIP | 110% Load circuitmake | O O
REMOTE CONTROL TEST (NO LOAD)
Idle | _Speed Rising Pasition Rat=d Speed Position
i SB | a { 1.0 8.0
Handle Posmm_ N ! = =
: S/B | 0.070 MPs | 0135 MPa 0339 MPa
Govemor Cont.Air Press.
" T | pon MPa | 0131 MPa 0340 MPa
: S/B | 200 mig-1 | 415 sin-1 750 auig-1
sed -
ST PT_| 400 min-1 315 minl | 750w |
S ] .4 : ]
Hiig i S/B Time (Up) 1 sec Timy (Down) 78 Sec
PT Time {(Up) 11.78 see Tims (Down) 7.75 seC
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(127 14)
Date; 12-Nov-09
DIESEL ENGINE (Starboard) '
" CRANK SHATT DEFLECTION MEASUREMENT (HOT CONDITION)
Tnp
Ct_ink_}‘m pasiticn
/T\ Staks 370 mm
Frel Injection '
Purap Sids ® @ Wd - )
Nepative Positive
(1) Bottom (5)
Rotation Direction: Qlock Wise (View from flywhez] side)
J r-Mcasummml ‘Cylimdz=r No. Unit:1/ 100 mm
Positien 1 3 3 4 | s 6
T o | o 0 | o 0 0 . T
@ 0 | D o | o +10 0 /]
3) 3.0 20 a5 | as 0 30 a
() 45 -5 | 20 | 25 -05 5 i !
(5) 05 0 Er e s o |~ | '
DIESEL ENGINE (Port)
CRANK SHAFT DEFLECTION MEASUREMBNT (HOT CONDITION)
Top
Fuel Injection @ /‘\
Pump Side 1 @ Mmfo!d )
Negative Pos:hvc
@ B,e-.m ®
Rotation Direction: Clock Wiso (View from fiywheel side)
Msasiimint e © Cylindes No. Unit: 1/ 100 zm
Pasitian 1 2 3 4 | s 6 T '/
(L 0 0 0 0 0 0 /
@ 2.0 05 | 405 10 +0.5 0 i //
@) 25 | 20 | 10 15 10 1.0 [
@ 1.0 20 2.0 25 | 20 1.0 o
(5) 0 -5 | -0 15 | LS o |7
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PRS- Judgmeni of Engine Performance (B
25153 (Starboard)
Mo, : 25154 (Pout} Date:  12-Novy
No| Measwed data |, Measored data | \
liem Permissible valne (Star ) de Page (Pon) Jc.igmmg Tage
Stasting Test } |
1 (300 L) Moethan 6 times|| 14 times | Setlefed | /14| 17 times Sarisied 11 /14
Labrication oil
o PresEemmiy | css ~o0s0 sma | P2 e | sastied 031 2| Semicel
< {050) a ) 030 - o1
53 54 .
. (Eng. In ~ : .
Temp. (Eng. Inlet) S1~60 T 7 ) &5 56
| (Ar100% toad) . gl
HTP.W. Coaliag * % [
Press. (Bop Tker) | 028 ~ 036 ame || 020 am | e 030 3| -
3 (0.30) 4s14) 029 9114
= 74 3 74 3
Temp. (Eag. Oul 68~78 c o . < .
e @5 @) ,
(A1 1005 Toud) |
LT.F.W. Coolug
4 J . 02¢ 2 023 5
) & Piess. (Eng. Indet) 015~025 MM 0.22) N2 S/ nog) MM 9714
EY (At 100% load)
Pugl oil
5| press(Engtuey | 005 ~o035s aeef 02 e | = [ssmaf O am| - [ssm
% | . 013) ®.14)
| (A1I00% Joad)
Turto Charger Lub. Oil
6 030 . 029
4 Toles 20 ~ VP NP2 4019 e "
* Press (TC.Tolet) || D20 n4s ©30) susted | ¢ /1) o0 Satistied | 971
(A 100% Joad) e .
Exhaust gas femp.
Cylinder Outlet || Lessthan 450 C é,_,r’_,,\ < ég) ©
% i R LR e L R
5 Deviation Lessthan 60 .
; “ (13) a2)
{Ar100% joad) |
Foel ol consurption Lzss than ]
51 atfigwhes ead - 20370 pkWH| 2013 pAWh| Satificd | 4 /29[| 1999 eAWH| Satisfied | 9/ 14
(At 100% loard) ( 194 gAWE4 5 B)
Cylinder moximum |
" ) Pressure Less tian '
< . 132 mea | 130 M | Satisfied | 47250 130 P | Satistied | 9714
| Deviation L23s than
| (A1100% load) as vl 01 wMm ) 01 MM
| Governor test
100% 10 0% Iustant| Lessthen 15 % - ] - -3
Satified all” t AANALS
" Seted]| Lessthan 10 ® 60 @ i BET Y e ik
Time Lessthuw 1D see - sec = sec
|Bearing (emp,
e Lss then (&) + 25°C s
Manbexingmetal | ¢y oo prwe| 7 © L
; Lass than (A} + 75 C SatisGed | 6 /24 Satisficd |11 /14
11 Crurk pin metul B BT PTTTC n 71 T
5 Less than (A} +30'C = 2
Piston pi wetal SB 83T BT 8T n T 7 h o
LO, Temp, % s = ,
Eng, Iuket ot 110%=(A) s T /el s+ T i

Note 1:
Nole 2:
Note 3:
Note 4:
Nole S:

e {(Np2~9) was judgad bascd om the 100% laud tos!, The dala was acquised fram the 1 kous peint.
L.O. cooles, filter and temp. corual valve, H.TF.W. cooler and temp. control valve are the factosy's equipments.
Fral el and LT EW, were supplicd from the factoryy fzod pump.
Judyment wesk (*) 8 mertioned for tes referzuce, because of Note2 mnd Note3.
() Within parenthesis ix moniloding system.
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(14 /14)

| OVERHAUL INSPECTION |

S/B:N22 and P/T:Ne2 cylinder head and piston were overhuuled and conflirmed non-abnormal
conditions. And the fuel nozzle injector test of all cylinders were carried out und checked good condition.
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6. HIEA & A 8k

¢ #p 2%

MINUTES OF MEETING

S ENG. TYPE: 6L9¢BX | ENG. SPEED: 750min't

Shipyard : SANG YANG SHIPBUTLDING CO., UTD. | RATED OUTPUT: 1323kW

ENG. No.: 235163, 25154
Date of Meeting : Now 12, 2009

DATE OF SHOP TEST : Nov. 12, 2009

Name of Attendance
Chinese Petroleum (’orp.

2
By

= United Ship Design & l)evelopment Center 2
) M. Hong Jeng-Chih / Engineer/

San Yang Shipping Co., Ltd. /% 2 %,?
M. ChanWei Mai 42

San Yang Shipping Co., Ltd. PR S k fg /. ]
Mr Teai Jiun Li / Factory Director : le &
Yi Chan Enterprise Co. \ '

Mr. Jeeng-Yang Ou/ General Manager g% % S

NIIGATA POWER SYSTEMS CO., LTD.
Markating Center Mr. Nozawa

Engineering & Technclogy Center, Marine Engineering Center, Mz S. Soga

Production Center, RE Assembly Group Mr. 8. Ono, Mr. H. Hirano, Mr.J Abe
B 5|8 |2 N E |3 Rl A % £ 4 =
i L s “Clelr] [nlxleje] |oa] =
L e - 7
|k (A B g % [P |E ®
- & (XX ix
Ll B
¥ & |F ¥ A ” B |G |# YA & |*E ol 3 #
b
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Witness for Factory Acceptance Test for Niigata Main Engine, Model 6L28HX For the
project 3400ps Multi Purpose Tug

FAT was carried out on 127 November, 2009.
All data readings were confirmad by the attendees, and any discrepancy from Chinese
specification was not found.

As the further clarification about Niigata’s machinery, following items were discussed:

1. Alarms / Indication at Wheel Hose (W/H):
Chinese specification requests;

- LO low pressure alarm / indication

- LO high temperature alarm / indication

- HTFW high temperature alarm / indication

- Sea water low tel 2 alarm / indication
However, W/H indication panel do not have above alarm / Indication. Niigata will
modify as per attached. '

2. Starting air system
Chinese specification request flam arrestor shall be set in starting air line. Niigata
comply this issue and clarified by drawing.

3. Correction at drawings

Forward WH panel — No. 1 G/E Running, Address shall be L48

Starboard CR panel — Clutch Neormal Mode, Address shall be L105
) Port CR panel — Spare, Address shzall be L80

4, Air bottie
Chinese specification request air bottle shall have double water drain valve. Niigata
complied this issue and diarified by drawing.

5. Name plate for M/E speed control dial at Alarm panel
No name plate. Nilgata will add name plate to attached at Alarm

6. M/E rotating direction — Name plate .
Name plate will be supplied and to be attached at turning gear.
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7. Fi&Est F Crankshaft FEEHEFEHE

w3 : J763-69188-1
SL10(1990)
=2 HEx: Bk &M &

Af7 : 2008-11-26

WEEEH 7oy b AR o e
B : LS5076—210A BRES : 86813
WiHERRE
SHERE o R {8 E; wrrrEC
BE. HE ovennaw E E . FEEkE
ﬁ l . %,J\ o ko #m o ke ﬂj( o dedededede L/h
WA EEBR

EHEME . 7M1 1.0mPa-s 22.0C
EEHEDS - LUS45C11-7211 NO. UC145-5183] #ESEHH  2008-07-22
LUS50C11-7211 NO. UC150-0832AE BEFHAH  2008-07-15

REWELEE No. : +06

i & Lh

B OB & 60 120 1600
4T W 1.0mPa-s —0.3 —0.2 +0.1
(38% %)

WZEERR : 2008-11-11
HEBRERE  mE B

W B

RIEFHE : £0.5%

TREER : | 60 L/
BX 1600 L/h

BAFREBREM © 001 L

WhissS MIE : **** L
FAHIE ; *rars mLIp

REBHEEE: £05%

BSRETERE - 88

@ B g‘;‘
OVAL Corporation
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% : J763-83905-1
SF20(1990)
= ZHE=E Bk M| 2 FF

BT : 2009-08-27

BESELH 77—~y b HEEE T oo
fMER - LS5076—210A REEES - 91803
WEERRNE
FHEHE T B B sererc
%g & : *hkkhk E ﬁ : Fdkkdk

ﬁﬁ i . &,J\ . Rk k #m . *hhkkE Ek . *hkkk I_Jh
BBEERE
FHE# : iTH 1.0mPa.s 22.0C
HEMESE  LUS45C11-7211 NO.UC145-5183J HESEAHA  2008-07-22
LUS50C11-7211 NO. UC150-0832AE HREFEE A 2008-07-15

AREEEM No. : +11

# & Lh

iR R 60 120 1600
T M 10mPa-s -0.1 +0.1 +0.1
(£ %)

BREZEMHA : 2009-06-30
HeEmE bt B/

Wi E R
1RFEAREE © £0.5%
FEEREE . &/ 60
BEX 1600

BAFTEREM : 001
HAES ME : e
RMIE ; *owe
RERHEREE : £05%
HEHRAERR : 88

\5}? X B @
OVAL Corporation

ESTSE
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SECTION 3 - MAINTENANCE Wm

32 CLEARANCE AND WEAR TABLE 3-2-03
INO| _ Description MO LA LR Sketch, Remarks
«Crankshaft
undersize
measurements 0
— |21475-003 - —
Crank pin M1 "
— 12145 -0.03| — —
M2 5
— |218.75-003 - -
Crank journal M1 0
— |2195 0.03| — —
M2
5 | Crank defiection The defiection measurements should be mada
*dv when the engine is cold (Refer to Section 4.7)
Each slows dv | =004 |[=007 T
Flywheel side slow | dV - +0.07 | —
-0.15
sdn dn +=0.01 +=002| — l l ’ l
=) (52
6 | Cylinder liner
+0.040
+Bore diameter D | 2800 280.5 | 2808
!
TN
A
C
o }
>
A|B|C|D
70 [280| 490 {615,
*Maximum out-of- |Dmax{ 0.02 02 04 <
roundness 5
Dmin E v
Dmexl

U? Tris decument 8 property of NIIGATA POWER SYSTEMS CO.. LTD. i mus! be nefthar nor ) rar without
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8. LfE AT ¢

EERNTRE - NN - MRS R B AET R I
A NE2RRTEESHEAG R AR EERER - AinSehE
RRTEEIEAE R - FFEREER - ALPIEETE -

%ﬁ@ﬁ@%¢§ﬁ%ﬁk%ﬁ$§§‘ﬁ¥%@’%ﬁ%
R E T E— Rl S A BREERERIERIIEE - [EEH IR
ARG HERKETELSEE S -

AR AR - GERmEEEEAT

1. BB DERRM S E » BHOUER 5 Alarms
® ERNEHRMIRBRE NG ER

® FRURHAMERETEER

® AR ESIREE B

® HANEKIERBRETRE K EHR

2 EEHEHRAERIUER Ty ASEIEE ¢

¢ HEFERBFHLEFKH

® EEZERZMAAN Kakmieas

® FRASHEEIZEGIME F R TR s A

® EENZEREM EFREHIKETEES

® FiEEE ST
HAANEBREBAFONEE&THE KGRI LAY -
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