出國報告（出國類別：洽公）

新建四萬噸級油輪「通運輪」柴油主機(Main Engine)設備廠試

 
 
 
 
 

服務機關：台灣中油股份有限公司

姓名職稱：王偉明組長/陶嘉義工程師

派赴國家：韓國

出國期間：100.01.06.-100.01.10.
報告日期：100.03.25.
摘 要

本公司為配合煉製結構改善計畫後之環島油運需求及IMO對油輪之新規定，汰換自有舊單層殼油輪「力運」及「行運」2艘四萬噸級黑油輪，興建2艘雙層殼四萬噸級新環島油輪，維持黑油類油品之環島運輸能力，滿足國內市場之需求；96年及98年分別編列固定資產投資預算（A9601及A9801）建造雙層殼四萬噸級油輪各乙艘，該案於98年6月30決標並於98年7月8日與台灣國際造船股份有限公司簽訂新建2艘「四萬噸級油輪」採購契約，預定於100年3月31日及8月15日完成交船。
為配合第二艘新建造四萬噸級油輪建造時程，赴韓國現代重工會驗柴油主機（Main Engine），依採購規範進行性能、外觀及NOx排放等檢查項目。 

測試項目有外觀規格、安全保護裝置、啟動及正逆運轉、倒車持續運轉、最低轉速運轉、負荷運轉、單缸燃油切斷運轉、增壓機切斷運轉及拆缸開放檢查。 

檢驗過程共有CR/BV驗船協會、台船、聯設、中油等人參加進行與分組檢查，共計提出改善建議17項，15項已於製造廠出貨以前改善完成，剩下項目須待海試期間進行振動測試再予改善。 

以上項目完成後，主機將拆解後運往台船基隆廠進行船上組裝。
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1、 目的 

 廠試之目的係依建造合約，主機於製造完成後需於主機廠進行測試主機各項性能。於廠試期間應核對廠家是否依採購規範(POS)製造主機，對於船廠與船東之審圖意見，廠家是否已反映並執行，並於廠試期間即時發現缺失及檢查有無震動、漏油、異音、高溫等現象並要求廠家配合修改，儘量避免主機運抵船廠後增加船廠之修改，確保建造日程以免延誤；雖然檢驗過程中均合乎規定，但並不能保證安裝後測試運轉時，就沒有問題，只能算是完成交機前的一個重要環節，最終必須通過在往後的安裝時的檢查（機座、配管和安裝）、運轉檢查及海上公試後，才算是大功告成。
2、 廠試時間及行程
有關此次柴油主機廠試行程概述如下：

1、01月06日：由桃園機場啟程至韓國釜山機場。

2、01月07-09日：參加主機設備（Main Engine）廠試及檢討會議。
3、01月10日：韓國釜山機場至桃園機場（返程回國）。
三、廠試過程
1、參加測試人員：
（1）裝備廠家：
HHI Quality Management / EMD

Manager  金榮三 Y.S.Kim
Engineer 朴相奇 S.G.Park

（2）造船廠：

CSBC 李永樂 Li Young-Log
（3）船 東：
      CPC組長      王偉明 Wang, W.M.

      CPC 工程師   陶嘉義 Tao, Chia Yi

USDDC工程師  林守毅 Lin Shou-Yi
（4）船級協會：
BV Surveyor Park, Ha-Won
CR Surveyor 張明雄 Chang, Ming Hsiung
CR Surveyor 李奇峰 Lee, Chi Feng 
2、測試方法與程序
（1）測試項目：
A. 外觀規格檢驗（Visual Inspection）

B. 安全保護裝置測試（Safety Device Test）

a. 高油氣停機 (O.M.D. Function Test)
b. 滑油進口低壓停機 (Main L.O. Inlet Low Pressure Stop)
c. 增壓機滑油進口低壓停機 (T/C L.O. Inlet L.P. Stop)
d. 排氣閥空氣低壓停機 (Exh. Valve Spring Air L.P. Stop)
e. 缸套冷卻水進口低壓停機 (Jacket C.W. Inlet L.P. Stop)
f. 推力軸承高溫停機 (Thrust Bearing High Temp. Stop)
g. 緊急停機 (Emergency Stop)
h. 轉車機起動互鎖 (Turning Gear Interlock)
i. 超速停機 (Over Speed Trip)
C. 啟動及正逆轉測試（Starting & Reversing Test）

a. 正轉起動運轉 (Starting Ahead)
b. 逆轉起動運轉 (Starting Astern)
D. 倒俥持續運轉測試 (Astern Running Test)
E. 最低轉速運轉測試 (Minimum Revolution Test)

F. 引擎控制系統功能測試 (WECS Function Test)
G. 調速器測試 (Governor Test)
H. 負載運轉測試 (Load Running Test)

a.燃油消耗量計測 (Fuel Oil Consumption Measurement)

b.汽缸爆發壓力示功器量測(Indicator Measurement)
              I. 單缸燃油切斷運轉測試 (One Cylinder Cut- off Test)

              J.增壓機切斷運轉測試 (Turbocharger Cut-off Test)

              K.拆缸檢驗 (Overhaul Inspection)
（2）測試程序：
A. 09:30-10:00 廠試前會議

B. 10：00－11：00 安全保護裝置測試（Safety Device Test）

C. 11：10－15：10 負載運轉測試（Load Running Test）

11：10－11：40    25％ Load（30 min）

11：40－12：10    50％ Load（30 min）

12：10－12：40    75％ Load（30 min）

12：40－13：40    90％ Load（60 min）

13：40－14：40   100％ Load（60 min） 
14：40－15：10   110％ Load（30 min）

D. 15：10－15：30 調速器及超速停機測試

                 （Governor & Over Speed Trip Test）  

E. 15：30廠試後會議

F. 第二天拆缸檢驗 (Overhaul Inspection)
拆缸檢驗 (Overhaul Inspection)、曲拐箱內近接檢查、活塞與缸頭檢查、增壓機       開放檢查，廠試改善建議交予主機製造廠與討論

3、測試結果分析 
主機廠試依廠家試車計劃執行無誤，如後附測試報告紀錄。 

主機安全保護裝置逐項測試結果功能正常。 

主機各階負載運轉正常。 

主機負載測試情況符合合約及規範之要求。 

MCR: 9,960 kw x 124.0 rpm（與規範相符） 

NOR: 8,964 kw x 119.7 rpm（與規範相符） 

主機耗油量計測結果，高於規範 126.0 g/bhp.hr +5%之要求，但超過部分低於契約規定之5％餘裕 [Max. 132.3 g/bhp.hr]，契約價金不予變更 。
  四、心得及建議     
由於本公司委託台灣國際造船公司在基隆廠興建兩艘4萬噸級油輪，此次奉派參加第2艘「通運輪」柴油主機廠試，係第一次參與主機之廠試；好在於出發前曾詳細將說明書、測試項目以及前次「華運」主機測試報告等熟讀過，對測試程序、項目細節、方法清楚了解，故能完成預期任務。          

    韓國造船工業雖起步較我國晚好多年，卻能夠迎頭趕上並有能力自製船用主機；反觀我公司以往船隊之主機均出自臺灣機械公司之產品，後續因無市場需求，持續建造及經營不善終至該公司關門，國內自製船用主機壽終正寢，市場趨勢也漸漸從日本至韓國到中國，或許在不久之將來，船用主機均來自中國。

    歸納本次試車心得與建議事項如下： 

1、 現代重工廠重視效率，分工負責清楚。 

本次試車，現代重工牽涉4-5個部門與單位，分別為業務、品管、測試、NOx排放等，現代參與本次試車工作人員超過20人，不論高階與技術員均準時參與會議，工作銜接準確，甚至於中午午餐期間仍加班趕工進行，令人佩服。所有測試工作，均進行多次測試並有所準備，每一項都能有條不紊的以最快速度完成測試。 

2、 重視工安與對外資料管制嚴密。 

廠內人員對於工安意識及工作環境非常嚴格，測試台上均佈置適當樓梯或欄杆保護人員，主機測試啟動或操作變換時候會使用警報鈴提醒靠近主機人員。 

廠內僅少數電腦可以使用隨身碟，並要求使用船廠專用相機拍攝，婉拒船東所攜帶相機。因此本次測試僅可獲得少數相片。 

3、 本主機使用新一代的共軌燃油系統，以及缸套監視系統，為本公司採用此船用主機新設備之第1艘，若有機會安排主機原設計廠商WARTSILA講授技術與注意事項，將有助於輪機長及其他人員之操作與了解。
五、廠試會議紀錄（原稿）
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以上為本次廠試期間發現的問題，經整理後如下計17項意見：

NO.

CUSTOMER RECOMMENDATION

1.

Please provide photo and filed of every tests carried out in shop trial foe demonstration purpose to the ship crews.

2.

Sealock of trolley for air cooler that position should be improved.

3.

Fixed bolts for handrail should be with spring washer and suitable size (that too long).

4.
All copper pipe should be painting before delivery (except steam tracing).

5.

No painting part should be prevent before delivery.

6.
All transfer cable & thermostats should be number or name tag.

7.
Top after platform should be improved.

8.
Jacket cooling water outlet thermostat name tag missing.

9.

Cleaning feed water pipe for T/C add' support.

10.

Operation caution plate shift to suitable position.

11.
All cable gland should be sealing.

12.

All insulation should be complete before delivery
13.

CSBC981 comments should be followed.

14.
Replace back-up rings of fuel pumps for smoothing rubricating when engine shutdown and starting.

15.
The 100% SFOC calculation details should be submitted with step by step procedure and all the parameters modification, calibration and …to be included for ship crews information.

16.
Please clarify the reason of … amounts of diesel oil accumulated in the drain panel for common rail oil injection unit.

17.

Please clarify the reason of severe carbon residual on the fuel injection nozzle tips after only few hours test running.
六、廠試測試報告
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Engine Specification

Ofﬁcial Shop Test Result Hul]‘No. CSBC982 Owner CPC
. . [Engine No. AA4159 Class BV CR

For Main Engine [Engine Type | 6RT-flex50B | Test Date 2011.01.08

. [Output(MCR) 9960 kW Engineer J.Y.PARK

Trial Report [Speed(MCR] 124 rpm Operator D.LKANG

Turbocharger Specification

* Cylinder Bore 500 mm|* Piston Stroke 2050 mm{* Installation | CSBCY982 |* Direction of

* Engine Builder | HHI - EMD |* No. of Cylinder 6 * M.E.P 20.0 bar| Rotaion:

* Brake Type & Coefficient 18N200F3 & 1/ 9.5493 (kW base) Clockwise
Power Take Off (P.T.O)

Generator Specification

* Type 1 X TPL77BIl * Type

* Specification CT65CAIS TFIOTALT * Serial No.

* Maximum |nBmax/tBmax 17400 rev/im 520 C * Nominal Power
RPM/TEMP |[nMmax/tMmax| 18240 rev/m 550 T * Nominal Speed

* Serial No. XH002937 * Nominal Voltage|

* Manufacturer HYUNDAI - ABB

Governor Specification Electric(O) Hydraulic( )

Speed Governor

MG-800

* Type

* Manufacturer

NABTESCO

Electric Actuator

* Type |Proact Digital Plus

* Serial No.P/E

17111724/ 17111725 - 1009

[* Manufacturer

WOODWARD LOVELAND,CO.,USA

* Part No.P/E 8404-207

Cylinder Lubricators Specification

[ Piston Diameter - mm][* Gear Ratio |

| * Type ‘ Pulse Feed Cyl. Lubricator

* Manufacturer WILLY VOGELE AG

Air Cooler Specification

* Part No A29-179499-8 * MFG No DHL-32480-A
* Manufacturer DongHwa Entec
Auxiliary Blower Specification
* Fan |[* Type | TBCR-050C-3026 | * Serial No.1,2 09B0568-01 - 03/04 | * Pressure 673  mmAq
[* Manufacturer TAE-IL BLOWER
* Elect. [* Type |[HM * Power,Amp| 30 kW, 482 A [* Voltage |440V 60 Hz
Motor ||* Serial No.1,2 OF525E06 - 001/002 |* Manufacturer  |[HYUNDAI HEAVY INDUSTRIES CO. LTD
Specification of Oil used at Shop Trial
Fuel Oil Bearing Oil Cylinder Oil T/C Oil
* Grade of Qil BUNKER-A MELINA S30 ALEXJA LS MELINA 530
* Density at 15T (g/ml) 0.9100 0.8864 0.9142 0.8864
* Viscosity 4 103.6 258.0 103.6
(mui/s) 50T 40T 40T 40°C
* Lower calorific value(kcal/kg] 10012
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HEAVY INOUSTRIES GO, LT0.

Official Shop Test Result 1700 50— — |80 —— 00
For Main Engine Engine Type GRT-flexS0B | Test Date|  2011.01.08
* Injection control units Draw. No. 1 0-107.342.830
Control piston stroke + 100 [mm] Control piston diam. : 33 [mm]
* Fuel rail pressure + Fuel quantity and speed dependent (WECS-9520 parameter)
Safety valve opening pressure : 1250 [bar]
Emergency fuel pressure control valve : 1050 [bar]
* Control oil pressure : -  [bar]
* Injection valves and fuel pressure pipes

No. of holes 1 2 3 4 5 6
* Nozzle Draw. No.:  A20-224191-0

Hole diam. [mm]| 0.950 | 0.975 | 0.900 | 0.825 | 0.675

* Needle lift : 1.20 [mm] vertical 2@ | 15 | 14 | 14 | 14 | 13
* Opening pressure : 375%10bar [bar] horizontal 2 B*| -6 5 16 28 45
[* High pressure pipe diameter : to the fuel rail inside  12.0 [mm] outside  30.0 [mm]
to the injection valve inside 6.0 [mm] outside  18.0 [mm]
* Injection timing : Charge air pressure, fuel pressure and speed dependent (WECS-9520 parameter)

* Exhaust valve timing :  Charge air pressure and speed dependent (WECS-9520 parameter)

* Exhaust valve control unit Draw. No. t A20-214279-5

Piston stroke : 71 [mm] Piston diameter : 75 [mm]

* Servo oil pressure : 100-230 bar (charge air pressure dependent WECS-9520 parameters)
* SW-INFO WECS 9520

ENGINE TYPE 6RT-flex50B Hull NO. CSBC982

SOFTWARE VERSION 32 Build 82 BLV 3.11

APP CRC VALUE IMO SW-NO LN-BE9801

IMO CRC VALUE IMO DATA LENGTH 428
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HEAVY INDUSTRIES CO,, LTD.

— —_— o — —_—
ull No. CSBC982 | O
Official Shop Test Result oo i T cre
For Main Engine ng}ne 0. A4S lass BY CR
Engine Type| 6RT-flex50B | Test Date 2011.01.08
< . ;i Y
Seiting Table B Output(MCR| 9960 kW Engineer J.Y.PARK
Speed(MCR)| 124 rpm Operator D.LKANG
Starting Air Pilot Valve
Cylinder No. 12 3 |4|5[617 |89 10|11|12]13]14
Ahead 0 0 0 0 0 0 T 1
Opens after T.D.C [°] | BLANK !
Astern 0 o [ 0 0
Ahead [ 90 | 90 [ 90 | 90 | 90 | 9% T
Closes after T.D.C [°] BLANK |
Astern [0 [0 [0 [0 |w| T T 71—
Cylinder
Cylinder No. 1 2 3 45| 6 8 | 9 |10 11 |12|13 | 14
Distance b include Shims mm  [|72.9 |72.9 (72.9 |73.0 |73.0 | 72.9
On Test [ BLANK !
Bed ‘Compression Shim mm 201 20| 26 | 20 | 20 | 20
b ‘Comp'Pressure at 25%Output
. 57.0 [57.0 | 57.0 [57.0 [58.0 |57.0
é Scav. air pressure 0420 bar T BLANK 1
! I
‘Combustion Pressure at }oo% 153 | 13 | 1s3 | 1s3 | a3 | 1S
Output (Fuel command 674 %)
For Distanceb include Shims mm 729 |72.9 |72.9 |73.0 [73.0 | 72.9
" I BLANK |
Delivery Compression Shim mm wlw|[ww]wlw] T—"TT1T 1"
* Cylinder Cover Drawing No, A20-224547-1
* Cylinder Liner Drawing No. A20-219723-8
* Piston Head Drawing No. A20-224159-2
*Distance b is measured between Top surface of Piston and Upper edge of Cyl. Liner(Piston at T.D.C gasket removed)
Type No.1:GTPICC15 No.2~3 : SCPIRC15
* Piston ring
Manufacturer FEDERAL MOGUL FEDERAL MOGUL
Special Tests
* Engine speed increase From 124 rpmto 130.1 rpm AN= 4.92%
* M/E Overspeed Safety device stop the Engineat 1364 rpm, 110.8% of Nominal speed
Too low Exhaust v/v | Piston.C.O Oil mist
Set Points brg.oil & PCO air spring non-flow TeLo detector
ALL ALL
* Pressure (kg/cm?) 430 4.60 TESTED 0.60 TESTED
* Slow down delayed (sec) 8.10 - - 536 -
* Thrust pad temp.sh./down('C) 84.0
[* Slow down delayed (sec) 59.5
Actuator% | Eng. speed T/C speed No.1 Power | Eng.Speed(%) | Brake
[* Minimun speed
1 31.0 rpm 2155 rpm 369 kW 25.00 113.7 tonf
— —_—
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. N ngine No. AA4159 Class
AV INDUSTRES €0,1T0. Result For Main Engine Engine Type | GRT-1ex508 | TestDate | 2071.01.08
Output(MCR) 9960 kW Engineer J.Y.PARK
HYUNDAI - WARTSILA | Load Data Sheet 1 Specd(MOR) 24 rom | Operator DIKANG
Loading power(%) / Check time % | Tme | 25% 12:45 50% 13:15 75% 13:40
Engine power / speed (theoretical) KW | rpm | 2460 780 4980 98.4 7470 113.0
Mezn eff. pressure design / actual bar 79 7.9 12.8 12.6 16.4 18.4
Brake force (indicated) kNm 310.2 483.2 683.2
§ Engine power / speed (measured) kw | rpm | 2480 78.0 4980 98.4 7470 113.0
= | VIT + FQS(IT_G}/ inj. begin standard value z° 17 25 -11 2.0 -2.1 20
g Fuel oll: Actuator Output | Fomd % 37.0 28.8 50.0 427 61.0 56.3
8 Consumption abscl. kgih [o/kwn| 470.00 | 18876 | 902.50 | 181.22 [1330.00 | 178.05
Consumption iSO g/kWh 186.63 179.29 176.25
Cyl. Lub. oil: Injection Number 10min/1cyl 294 471 891 1
Total Feed Rate kg 53 8.4 12.4
Feed Rate 9/bhph|g/kWh 1.55 2.1 1.24 1.69 1.22 1.65
Aux. Blower / Nozzles in operation onloff| EA ON ALL OFF ALL OFF ALL
Barometric pressure hPa 1018.0 1018.0 1018.0
Ambient temp. c 6.2 7.2 9.1
ﬁ Press drop across air cooler 1 mmAq 55 140 195
8 T/C filter suction pressure 1 mmAgq 1 15 35
S | Pressure after blower 1 mmHg 300 1010 1820
§ Scavenge air pressure mmHg| bar | 300 0.42 1000 135 1810 | 2.40
Temp. before blower 1 c 10.0|12.0 {10.0 {10.0 [10.0 |20.0 |10.0 {10.0 | 10.0 |20.0 {14.0 |10.0
“Temp. before air cooler 1 ‘c 40 105 153
Temp. after air cooler 1 C 21 30 32
Turboblower speed 1 pm 7100 11910 14750
N Pressure before turbine 1 mmHg 220 780 1510
& | Pressure after turbine 1 mmAq 20 50 &0
% | Temp. before turbine 1 c 300 308 340
3| Temp. after turbine- 1 © 260 228 220
& | Temp. after cylinder Mean T 2615 2728 294.0
112[3)4 c 260 | 261|262 | 262|272 | 270|272 271|292 | 295|292 | 261
5|6 C 256 | 268 272 | 280 294 | 300
Maximum / Compression press. Mean bar | bar 772 57.2 110.0 79.8 130.8 116.0
g No, 1 bar | bar 77 67 110 80 140 115
] No, 2 bar | bar 78 57 110 80 140 118
% No, | 3 | bar | bar 7 57 110 80 140 115
'E No, | 4 | bar | bar 77 57 110 80 140 115
E No, | 5 | bar | bar 78 58 110 80 139 115
No, | 6 [ bar [ bar 78 57 110 79 140 115
Air press.: Control air / Valve air spring bar 72 7.2 74 7.4 74 7.4
Lub. oil press. : Bearing bar 5.3 5.4 54
Servo oil bar 121 139 159
Servo oil pump inlet bar 5.2 53 53
TIC luboil inlet | 1 bar 1.5 18 16
Axial detuner driving / free end bar 48 [ 48 48 [ 48 48 [ 48
Water press.:  Cylinder bar 4.0 4.0 4.0
Lub. oil temp.: Bearing T 44 44 44
Py Turbocharger T 44 44 44
§ T/C outiet [ 1 & 52 50 70
2 | Water temp.:  cylinder inlet c 80 83 85
@ cylinder outiet Mean c 803 56.0 70.0
112|314 c 6160 60 60|66 |66 |66 66|70[70|70][70
8 C 61| 60 65 | 86 70|70
Air cooler inlet c 14 14 14
Air cooler outiet | 1 c 22 25 55
Fuel; Press. bef/ aft retaining valve bar 8.0 5.0 8.0 55 8.0 55
Press. Engine inlet / Rail bar | bar 8.1 604 8.0 620 8.0 639
Temp. before engine. c 43 44 45
Thrust bearing temp. C 43 A4 45






	 
	[image: image9.png]T —
AHYum Official Shop Test Full No- S T TFe
. Engine No. AA4159 Class BV CR
FEAY USRS 6.0, Result For Main Engine [ oo 1ype | oRTlexs08 [Testoms | 20170108
i Output{MCR) 9960 kW | Engineer JY.PARK
HYUNDAI - WARTSILA Load Data Sheet 2 Speed(MCR) 124 rpm QOperator D.1.KANG
Loading power(%) / Check time % | Time | 20% 14:30 100% 15:20 110% 16:00
Engine power / speed {theoretical) KW | rpm | 8964 119.7 9950 1240 10956 128.0
Mean eff. pressure design / actual bar 18.6 18.6 200 200 213 21.3
Brake force (indicated) kNm 715.0 767.0 817.3
§ Engine power / speed (measured) kw | pm | 8964 119.7 9960 124.0 10956 | 128.00
= VIT + FQS(IT_G) / inj. begin standard value £° -0.1 25 0.9 2.5 14 2.5
3 | Fuel oil: Actuator Output [ Femd % 73.0 62.1 80.0 67.4 85.0 72.1
§ Consumption absol. kg/h |gIkWh 1616.00 | 180.28 |1824.00 | 183.13 | 2028.00 | 185.10
Consumption ISO g/kWh 176.49 17017 181.14
Cyl. Lub. oil:  Injection Number 10min/1cyl 806 900 972
Total Feed Rate kg/h 144 16.1 17.4
Feed Rate g/bhph|akwn |  1.18 1.61 1.19 1.62 117 1.59
Aux. Blower / Nozzles in operation onloff| EA OFF ALL OFF ALL OFF ALL
Barometric pressure hPa 1018.0 1018.0 1018.0
Ambient temp. T 9.4 96 103
{;‘ Press drop across air cooler 1 mmAq 220 230 240
g T/C filter suction pressure 1 mmAgQ 50 80 80
S | Pressure after blower 1 mmHg 2220 2490 2600
E Scavenge air pressure mmHgl bar 2210 2.99 2480 329 2580 | 3.50
& | Teme. before blower 1 v |170|230|130]10017.0 250 |120{100|17.0 [27.0 | 120|110
Temp. before air cooler 1 T 177 192 204
Temp. after air cooler 1 T 37 39 40
Turboblower speed 1 pm 15950 16750 17400
» Pressure before turbine 1 mmHg 1980 2180 2380
5 Pressure after turbine 1 mmAq 140 200 210
+ | Temp. before turbine 1 ke 370 400 442
g Temp. after turbine 1 T 222 240 260
& | Temp. after cylinder Mean c 314.7 351.7 368.3
11234 c 310313 |314[ 315|350 352 | 361 | 352 360 | 355 | 368 | 370
6 T 316 320 360 385 372|375
| Maximum / Compression press. Mean bar | bar 149.8 134.0 153.0 148.2 158.2 156.2
: No, | 1 | bar | bar | 150 134 153 149 158 156
8 No, | 2 bar | bar 150 134 153 148 158 156
o No, 3 bar | bar 150 134 153 148 159 158
-'g’ No, | 4 bar | bar 150 134 153 148 158 157
5 No, | 5 | bar | bar 150 134 153 147 158 156
& No, | 6 | bar | bar | 149 134 153 148 158 156
Air press.: Control air / Valve air spring bar 7.5 7.5 7.5 75 75 | 75
Lub. oil press. : Bearing bar 5.4 54 54
Servo ol bar 181 199 200
Servo oil pump inlet bar 5.3 5.4 5.3
T/C lub oil inlet | 1 bar 18 16 1.6
Axial detuner driving / free end bar 48 | 48 48 | 48 48 | 48
Weater press.: _ Cylinder bar 4.0 4.1 4.1
Lub. oil temp.: Bearing c 44 44 44
» Turbocharger c 44 44 44
5 TIC outlet [ 1 © 78 81 84
@ | Water temp.. _ cylinder inlet T 70 70 70
2 Gylinder outiet Mean © 737 76.0 770
112(3[4 c 73|74 (74| 74|76 |76 | 7B | 7B |77 | 77| 77 | 77
5|6 T 73|74 76| 76 77177
Air cooler inlet c 18 21 25
Air cooler outlst | 1 c 57 55 51
Fuel: Press. bef/ aft retaining valve bar 8.0 5.0 8.0 6.0 8.0 50
Press. Engine iniet / Rail bar | bar 8.0 815 80 840 8.0 845
Temp. before engine C 45 45 45
Thiust bearing temp. ) 75 45 R |
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HEAVY INDOUSTRIES CO,, LTD.

Official shop test result for
Main Engine

Hull No.

CSBCY8Z | Owner

CPC

Engine No.

AA4159 | Class

BV CR

Engine Type

6RT-flex50B | Test Date

2011.01.08

Load & Torqne Limit Diagram

Output(MCR)

9960 kW | Engineer

JY.PARK

Speed(MCR)

124 rpm | Operator

D.LKANG

80 90 100 110 150 130

Engine Speed(rpm )








[image: image11.png]. Hull No. 82 | Owner CPC
Official Shop Test Result EngineNo. | AA4159 | Class BYCR
For Main Engine Engine Type | sit-iexsib_| Test Date 2011.01.08
Power Diagram Output(MCR)| 9960 KW | Engineer J.Y.PARK
Speed(MCR] 124 ypm OEmtor D.LKANG
* Fuel oil specific gravity : 09100  g/mlat15C

*Fuel oil Lower Calorific Value:

10012

keal/kg_|* Fuel oil viscosity : 4.0 cst at 50'C
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HEAVY INDUSTRIES €0, LTD.

: Hull No. CSBC982_| Owner CPC
Official Sh(‘)p test ‘result for Engine No. AA4159 | Class BV CR
Main Engme Engine Type | 6RT-flex50B | Test Date 2011.01.08
Enei i Output(MCR) 9960 KW | Engineer JY.PARK
ngine periormance Speed(MCR) | 124 rpm | Operator DIKANG
Project No.... i BAR
CSBCYS2 150
Pmax.
130
Engine.No 101 Peomp.
AA4159 901
. 70
| I 3 -
e H
Engine Type. 2 Pscav.
_— (bar)
6RT-flex30B 1
TC T — 177
— 15
TPL7TBIL L
_________ — ] T/C rpm>1000)
i -
.............. : 420
.................... 380 Jdeg. C
i B — 3401T bte
- 300
:
— 260 Tatc
; 240
I~ 220
E 181
— L ! gkWhn 177 -{SFOC
: :
w0 173
Comp.Shim.. ; ] Femd
20 mm — 60 1
=
| = 40 -
Remark, 130
OFFICIAL I T
SHOP TEST L— — Eng.rpm
—
90 -
60 70 | 80 90 100 Load Standard
1 .
4980 kW 7470 KW 9960 kW Taning
e ——————————————————————————————————————
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HEAVY INQUSTRIES CO, LTD.
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Official Shop Test Result Hull No. CSBC982 | Owner CpPC
. . Engine No. AA4159 | Class BV CR
for Main Engme Engine type 6RT-flex50B | Nomenclature Bearing
. OutputMCR) | 9960 kW | Kind of insp. Clearance
Inspection Report SpeedicR) 124 rpm | Work condition | Before shop tet
Unit: 1/100 mm
1. Main Bearing Clearance (position A) Spec.: 40 ~ 80
BRG.No. 1 2 3 4 5 6 7 8 910111213 14]15
F| G E E E E E E E
Clearance e ElElElETEElE B|LANI
E:45 Go, 50 Notgo  F:50 Go, 55 Notgo G:55 Go, 60 Not go
2. Crank pin Bearing Clearance (position B) Spec.: 30 ~ 50
BRG.No. 1 2 3 4 5 6 7 8 9 10 | 11 | 12
F| 43| 38| 43| 38| 43| 43
BLAN
Clearance 11 45 | 38 | a3 | a8 |43 | 48 | —po
3. Crosshead pin Bearing Clearance (position C) Spec.: 20 ~ 40
BRG.No. 1 2 3 4 5 6 7 8 9 |10 11 ] 12
F| 33| 38| 30| 32| 40| 40| g
BLAN
Cleatance 115 [ 30 | 28 | 30| 40 | 40 | Lopand
4. Thrust pad Clearance (position D) Sy c
Position D1+D2
Spec. 80~130 g
Clearance © 110
N
§§ m. n:_
| =
N
. N
A2 l\§ !
N i
N :
A §§\ ________ 1i
L _E

-17 —





[image: image14.png]LAHYU

HEAVY INDUSTRLES C0. LTD.
Official ShOp Test Result Hull No. CSBC982 | Owner CpPC
. . Engine No. AAd159 | Class BV CR
for Main Englne Engine type 6RT-flex50B | Nomenclature Bearing
. Output(MCR) 9960 kW Kind of insp. Clearance
Inspection Report
P 3 SpeedMCR) 124 rpm | Work condition | Before shop test

UNIT : 1/100mm

Camshaft Gear Wheel

Intermediate Gear Wheel

Crankshaft Gear Whee!

Pos. " o
oo 0 90 180° 270°
A
[ 30 31 30 31
B
20~ 33 2 23 2 24
BLANK

-18 -
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Official Shop Test Result Hull No. CSBC982 | Owner CPC
for Mai . Engine No. AA4159 Class BV CR
or viain Engme Engine Type GRT-flex50B | Nomenclature | Reciprocating part
Ins pection Repo rt Output(MCR) 9960 kW | Kind of Insp. Alignment

Speed(MCRz 124 rpm ‘Work Conditign| Before shop test
Unit: 1/100 mm
Il
0 clearance
2
.
= {0s 0o
2
& S
2_ RN J\\]._A.._
2 o
¥
)
(30° crank angle before BDC)
- CyiNof o5l a|s|6|7]8]9]i0|11]i2
Position
Clearance bl | 25|46|43|42(60(38 BLANK
Piston skirt & liner b2 [55|34(37]36]|20]38
(Spec:60~95) 1 1um2| 50| 80| 30| 78] 30| 76
d1 53(43]38|48)|43|45
Clearance
Guide shoe & d2 | 53(53|53]53|53]53
Guide bar d3 [s8}s8|s8|58f53)53
(Spec.: 40 ~ 186)
d4 | 58)|63|63)63|63|63
Cl1 |50)44]|57)52]|50]55
Clearance
Guide bar & c2 | 75|81 63|78| 65|80
(Guide rail cr+cz| 125125 120( 130[ 115[135
(Spec.: 80 ~ 160)
C3 |55|64|77|52| 50|80
C4 | 65]66|43|63| 80|55
C3+C4120{130( 120|115} 130|135

-1g -
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HEAVY INDUSTRIES CO. LTD.

Mark(+): Elongation of distance between Crank web(_/\__)
Mark(-): Diminution of distance between Crank web(_{7_ )

: CSBC982 | Owner CPC
Official Shop Test Result | 22l Ne-
.p . Engine No. AA4159 | Class BV CR
for Main Engme Engine Type 6RT-flex50B | Nomenclature Crankshaft
. Output(MCR) 9960 kW | Kind of Insp. Deflection
Inspection Report Speed(MCR) 124 rpm | Work Condition | _Before & after
Unit: 1/100 mm
’
i
] —— - — pd. ——%s
\
Deflection gauge
Looking from after
Vertical Spec :# 1 Cyl 115~ -33 / #2~6 Cyl : +/-17 Horizontal Spec : +/- 7
- ANl o sl a s el s]ofw|n]n
Position
After stay bolt tightening |BP[ 0 0 0 0 [ 0
before shop trial A 2 [ v | 4 4] Ty LANK
(without water brake) T|-16 | +3 | +11| +8 [ 2 | -22
Date: 2010.12. 2 <10 -1 | +2| 0 -5 | 15
Temp.: 10 C BS| -1 | +2{ +1 | 3| 1| +1
After stay bolt tightening |BP| 0 0 0 0 Q 0
after shop trial Pl-18| 4 | +4 | +1 | -4 | 13 BLANK
(with water brake) T| -30 | +4 [+11| +7 | 2 | -24
Date: 2011. 01. 08 S[-18| -3 | +3 | +2| 4 |14
Tem, c Bs| 2 | +2 | +1 | 2 | 1| +1
* Remark *

-20-
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Official ShOp Test Result Hull No. CSBC982 | Owner CPC
. . Engine No. AA4159 | Class BV CR
for Main Englne Engine Type | 6RT-flex50B | Nomenclature | Cyl. liner
. Output(MCR) 9960 kW | Kind of Insp. Dimension
Inspection Report S R 124 rpm | Work Condition Before shap test
Unit: 1/100 mm
©) —
i | Position | a1 [ a2 [ d3 ] d4 [ a5 [ 6 [ a7 [ a8 [ a9 [atc
[<
: Z Spec. +0.155
at as0) Y ° |ltem no> 0500 °
i X[ +7 | +7 | +7T | 47| +6 | +7 | 46| +6 | +6 | +6
d2 (193} 1
: GI39| Y| +6 | +6 | +6 | +6 | +6 | +6 | +6 | +6 | +6 | +6
d3 (238 R x[+v71|w|H[w || 7|w[a7]
i 6159| Y| +7 | +7 | +7 | +6 | +6 | +6 [ +6 | +6 | +6 | +6
o4 (285 s X| +6 | +6 | +6 | +6 | +6 | +6 | +6 | +6 | +6 | +6
i 6166/ Y| +6 | +6 | +6 | +6 | +6 | +6 | +6 | +6 | +5 | +5
! 4 X[ 46| +6 | +6 | +7 | +7 | +7 [ +7 [ 47 | +7 | +7
i
dsiee0) i 6173|Y[ +6 [ +6 | +6 | +6 | +6 | +6 | +6 | +6 | +6 | +6
i 5 X|+8 | +8 | +8 | +8 | +8 | +8 | +8 | +9 | +9 | +90
ase79) 1 6174 v| +8 | +8 | +8 | +8 [ +8 | +8 | +8 | +8 | +8 | +8
i P x| o+ w = www]o+w
sz ] 6178|v| +6 | +6 | +6 | +6 [ +6 | +6 | +6 [+ [ ¥7 | +7
; s X| #7 [ +7 | +7 | 46 | ¥7 | 6 | 6 | +6 | +6 | +6
i 6200(Y| +6 | +6 | +6 | +6 | 6 | +6 | +6 | +6 | +6 | +5
68 {1800 H——— A
! BLANK
i
sion 7
i
i
162280) :
|7
EXH
.
FWD .- AFT
FIP
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