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摘    要

本次出國是奉派參加陽明海運委建HNO.875船主機廠試。於廠試期間進行主機各項性能測試，並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，廠家是否已反應於設計上且確實執行。於廠試期間即時發現缺失並要求廠家配合修改，儘量避免發生主機運抵船廠後增加船廠之修改，以確保建造日程。
利用本次到日本參加廠試的機會，針對Mitsui主機廠的產能、接單狀況和行銷理念等議題和Mitsui公司理事 Mr. Fumio Sakuma進行意見交換，希望藉以進一步了解日本船用主機產業的運作近況。
從日本和韓國各家船用主機廠對擴充產能的做為看來，基本上任何形式的產能擴充都具有一定的風險性，有些風險很明顯易見，有些則隱藏在某些角落難以察覺。如果風險能在事前察覺並採取相應的對策，則風險將不再是風險，如果妥善加以運用還可以將風險變成行銷的優勢。

壹、前言

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，廠家是否已反應於設計上且確實執行，於廠試期間即時發現缺失及檢查有無異常震動、漏油、異音、高溫等現象並要求廠家配合修改，儘量避免發生主機運抵船廠後增加船廠之修改，以確保建造日程。

陽明海運委建HNO.875船主機為本公司首次採用MAN B&W的12K98MC型主機，由日本MITUSI主機廠承造。該型主機出力為93,360ps x 94rpm為台船公司至今採用最大馬力的引擎。本次參加廠試除了和以往一樣在交機前前往確認交機的品質外，並將對系統的功能、可靠度和設計圖樣做進一步的確認，以確保交機的品質和可靠性，進而使本公司的後續工作如安裝、運轉和海試更流暢並順利交船。
本次廠試船東派了4人、台船派了1人、ABS派了1人參加，船東參驗的人數明顯較其他案要多可見船東對此大型主機的重視。
貳、廠試

依廠家廠試測試時程表--船廠，船東及 CLASS 參與檢驗項目分為1. Load Running Test 前主要功能測試。 2. Load Running Test。 3. Engine protecting system Test及4. Overhaul Inspection四階段進行。於Load Running Test 前主要功能測試時確認各項功能均正常；於Load Running Test時檢查有無異常震動、漏油、異音、高溫等現象；於Engine protecting system Test時確認主機的安全保護裝置是否正常；於Overhaul Inspection主機開放檢查時，檢查各部份有無刮傷、裂痕、剝離、異常磨耗或其他缺點。

船廠及船東及CLASS參與檢驗和測試項目如下(測試日期為96年11月1日)：

1. Load Running Test 前主要功能測試
廠家為了整體製造排程的需要，船廠和船東到達的前一天在ABS見證下先行完成了，Propeller margin running test、one T/C cut out running test、one cylinder F.O. cut off running test。檢視其測試記錄無不良狀況發生。

2. Load Running Test包括下列測試項目
(1) 25 % Load Test      
(30 minutes   1 time)

(2) 50% Load Test       
(30 minutes   1 time)

(3) 75% Load Test       
(30 minutes   1 time)

(4) 90% Load Test       
(60 minutes   1 time)

(5) 100%(1) Load Test    
(60 minutes   1 time) 

(6) 100%(2) Load Test    
(60 minutes   1 time)

(7) 110% Load Test       
(30 minutes   1 time)
(8) Starting Test
(9) Governor Test  
(94 rpm—97 rpm—94 rpm).
(10) Fuel oil consumption measured at each load.
(11) NOx measured on 25%, 50%, 75% and 100% load.

(12) Minimum revolution Test (24 rpm).

(13) Engine side (emergency stand) maneuvering Test.

3. Engine protecting system Test

Test item:

(1) Over speed trip Test 
(actual value 101 rpm).

(2) Manual stop at C/R & E/S.

(3) Manual stop at C/R & E/S.

(4) Main bearing lubricating oil low pressure trip.
(5) Thrust bearing segment H.T. trip.
(6) T/C lub. oil low pressure trip.
4. Overhaul Inspection ：主機開放檢查，其檢查項目為下列部份。
    (檢查日期為96年11月2日)：

(1) No.2 cylinder – Piston.

(2) No.2 cylinder – Cylinder cover (including exhaust valve).

(3) No.2 cylinder – Cylinder liner.

(4) No.2 cylinder – Crosshead pin and bearing.

(5) No.9 cylinder – Crank pin and bearing. 

(6) No.11 cylinder – Main bearing and journal.

(7) Main chain roller and wheel.

(8) All exhaust and fuel cams and rollers.
參、廠試後討論 (日期為96年11月2日)：

廠試後討論，針對廠試時所發現主機之各項缺失，及有關廠試記錄上的錯誤數據逐項討論，並已要求廠家於主機出廠前務必完成各項缺失改善和澄清記錄上的錯誤數據並更正，並於交運到中船前3天將處理結果通知本公司，以減少主機到廠後之修改。

1. 測試記錄如附件(一)。
2. 廠試意見單含船廠及船東意見如附件(二)。 廠試意見內較嚴重的問題有:

(1) 所有Cylinder lubricator振動必須加強。
(2) No.1 & 3 鼓風機上端須加eye plate 供鼓風機馬達維修使用。
(3) No.2 Cylinder liner有刮痕，其突緣須修平。MES須將改善報告在2007/11/22前交船廠。
肆、結論

MITSUI是目前日本主機最大的生產工廠，品質有一定的水準。本次廠試除了No.2 Cylinder liner因吊缸時造成刮痕外，其它的部份都能保有一貫的品質，整體而言廠試結果算是圓滿。因本次開發檢查只抽檢第2缸，其他各缸待機器送到場須特別注意缸套內部的情況。
伍、後語

利用本次到日本參加廠試的機會，針對Mitsui主機廠的產能、接單狀況和行銷理念等議題和Mitsui公司理事 Mr. Fumio Sakuma進行意見交換，希望藉以進一步了解日本船用主機產業的運作近況。交換內容整理後分述如下：
1. 日本船用主機廠目前的產能狀況:
目前日本國內生產二行程低速柴油機的主要工廠計有MES、KHI、DU、HitZ和MHI等五家。其中MES、KHI和HitZ以生產MAN B&W二行程低速柴油主機為主，DU則專業生產Wartsila二行程低速柴油主機。2007年的產量以MES最多約為5百萬馬力/年，其他各廠家的年產量都差不多，約為1百萬馬力/年左右。如果一定要依年產量排序則MES第一、KHI第二、HitZ第三、MHI第四，第五名是DU。
在1960與1970年代日本船用主機廠家，曾經因造船產業一時的好景氣而大規模擴充產能，當所有廠家的產能擴充完成後卻碰到兩次石油危機，造船產業的景氣急遽衰退造成產能過剩，此後幾乎有二、三十年的時間日本的造船相關產業都處於設備閒置的情況，很多公司都在艱困中勉強維持下來。所以在2005年當新一波造船產業的榮景來臨時，所有的日本船用主機廠家都表現得非常保守。除了MES和HitZ有擴充產能的計劃外，其他的日本船用主機廠都僅僅在提高產能利用率方面努力，而不願意大舉擴充產能。
2.  MES (Mitsui玉野)船用主機廠的產能狀況與行銷策略:

(1)  MES玉野船用主機廠的產能狀況：
MES船用主機廠座落在日本玉野市，於1926年與MAN B&W簽約取得建造B&W引擎的許可，到了1950年代開始量產，1976年時累計總產量達到1千萬馬力，1987年累計總產量達到2千萬馬力，1996年累計總產量達到3千萬馬力，2002年累計總產量達到4千萬馬力， 2005年累計總產量達到5千萬馬力，預計2008年累計總產量將達到6千萬馬力。

MES在成立時工廠的設計產能為每年生產1百萬馬力的船用柴油主機。1990年合併BWSC後，新建的組裝工廠在1992年開始運作，工廠的設計產能提高為每年可生產2百萬馬力的船用柴油主機。2005年第一次擴廠後產能提高為4百萬馬力/年，2007年進行第二次擴廠再將產能提高為5百萬馬力/年。由於MES認為造船景氣持續看好，目前正計劃第三次擴大產能，預計於2009年完成後將產能提高到6百萬馬力/年的規模。
(2)  MES玉野船用主機廠的內外銷分配狀況：
從(表一)，可以了解到MES生產的船用主機有80%~90%內銷供日本國內的船廠使用，在日本的船用主機市場上佔有約55%的市場佔有率，是日本國內最大的船用主機供應廠。只有10%~20%的產量供外銷，本公司為其外銷的客戶之一，只能在MES產能的10%~20%內爭取配額。

 (表一) MES--2005年到2008年的產量與內外銷分配
	
	2005年
	2006年
	2007年
	2008年

	MES 總產能(BHP)
	3.7百萬
	4.2百萬
	4.6百萬
	5.0百萬

	MES 外銷(BHP)
	0.3百萬
	0.2百萬
	0.8百萬
	0.5百萬

	日本國內需求量(BHP)
	7.6百萬
	8.0百萬
	8.3百萬
	8.3百萬


(3)  CSSC-MES (上海中船三井公司)船用主機廠的產能狀況：
2006年8月MES、中國滬東重機和CSSC合資在上海成立CSSC-MES Diesel Co., Ltd，以生產大型船用柴油主機為主要業務，並設定大陸造船廠為其目標市場。新公司裡MES持有34%的股權並負責技術轉移。該公司的建廠工程將分三階段進行，第一階段預計在2008年完工可年產約1百萬馬力的船用主機，第二階段預計在2011年完成可年產約2百萬馬力的船用主機，第三階段規劃在2015年完成年產量將可達約3百萬馬力。

該主機廠採邊建廠邊生產的方式運作，在2007年8月建造完成第一台MAN B&W 7K90MCC船用主機，並已順利試俥交機。
(4)  MES玉野船用主機廠的行銷策略：
(i) 內銷策略

據MES理事 Mr. Fumio Sakuma表示，MES生產的船用主機以供應日本國內長期合作的船廠為優先，例如常石造船廠、Mitsui造船廠、佐世堡造船廠、四國造船廠和IMABALI造船廠等都和MES有長期且不可分的合作關係。Mr. Fumio Sakuma認為，MES對於滿足日本國內造船廠的需求責無旁貸，必須無條件配合。至於國外的船廠則沒有這種義務去支持，需視個案的情況而定。

常石造船廠在日本以生產加大型Handy cap船為主，原本的規模每年可建造50艘8萬噸級的散裝船，目前計劃將產能提升到每年建造80艘船的規模。因為常石造船廠不但是MES的長期伙伴也是主要客戶，Mr. Fumio Sakuma認為MES有義務全力配合常石造船廠的成長，故計劃於2009年將MES的船用主機產能提高到每年6百萬馬力的規模，以配合常石造船廠的需求。
(ii) 外銷策略

Mr. Fumio Sakuma認為外銷是以調節剩餘的產能做為主要考量。所以MES的外銷策略有兩個主要作為:

首先MES希望維持一定數量的外銷客戶群，所以內銷後剩餘的產能不會全數供應給單一船廠，必須做適當的配額管理，和每一個外銷客戶都要經常保持有業務往來，這樣才不會因久沒有往來而中斷與部份客戶的關係。本公司為MES外銷的客戶之一，在船用主機供給面緊繃的時候只能在其剩餘產能的範圍內爭取配額。
再則因MES的剩餘產能數量有限，在選擇供應對象時MES非常重視End User。尤其是在現階段全球船用主機缺貨的情況下，MES不諱言的表示只賣給信用良好且長期合作的船東。像陽明海運這種船東他們會優先配合供應，至於本公司正在進行的越南船廠PD案就不在MES的考慮範圍內。
(5)  MES對本公司越南船廠PD案的看法：
延續前面的立場Mr. Fumio Sakuma提出以下看法:

(i) 認為MES沒有義務支持國外船廠的成長，尤其是本公司PD給越南船廠的案子。目前越南的造船產業正企圖要大幅成長，如果把越南船廠和台船養大後，將會和日本船廠搶業務變成日本船廠的競爭對手，甚至威脅日本船廠的生存空間。
(ii) MES非常重視End User，只賣給信用良好且長期合作的船東，本公司越南PD的案子不在MES的考慮範圍內。

(iii) 根據MES的了解，越南政府的執行力不足，經常計劃很遠大但是執行起來會有很大落差，尤其是工程進度的控管風險最大，經常會有半年到一年的延誤。
日本發電機供應廠YANMAR的人曾經告訴我，他們賣給越南船廠的第一部發電機因越南船廠工程進度失控，發電機造好後擺放在YANMAR的廠房一年後才交貨，第二發電機也擺放在YANMAR的廠房8個月後才交貨，對其生產線的安排造成很大的困擾。
韓國Doosan主機廠也有同樣的經驗，有一部6S50MC-C的主機原本合約交期在2008年1月，但是Vinashin在2007年10月通知要延後14個月交機，對Doosan主機廠的排程造成不小衝擊，最後協商結果Doosan同意延後3個月交機。交機後放在越南船廠的倉庫，放置期間的保養和防蝕是目前尚待解決的問題。
(iv) 收回扣的習慣在越南還是很猖獗，須預留一些預算來支付。
(v) 越南普遍的工程技術能力不足，交貨後將機器隨便放置造成銹蝕，運轉時不按照說明書規定操作經常造成不必要的損壞，須要派遣額外的人力全程照顧機器因而增加成本。
3.   HitZ船用主機廠的產能狀況與行銷策略:
HitZ目前的產能約為每年1百萬馬力，其中70%~80%內銷日本，剩餘的20%~30%外銷。和MES一樣HitZ在日本國內有長期配合的船廠，對這些船廠有責無旁貸的使命感。生產的船用主機以供應日本國內長期合作的船廠為優先，外銷則以調節剩餘的產能做為主要考量。
HitZ早期專門生產Wartisla船用柴油機為主，近幾年因Wartisla引擎的市場佔有率下降，改以生產MAN B&W船用柴油機為主。最近因日本長期合作船廠和Wartisla原廠的要求，自2008年起將重新生產Wartisla引擎，目前Wartisla和MAN B&W引擎的訂單HitZ都可以接受。
根據MES Mr. Fumio Sakuma的說法，HitZ在2007年接到大陸上海金海灣造船廠30台MAN B&W 6S70MC船用主機的訂單，並且已經收到30%的首期款。HitZ計劃利用這筆款項擴充產能，預計在2012年完成，屆時產能可提升到約每年2百萬馬力。
4. 
日本主機廠的接單狀況:

目前MES接單的交貨期已經到2011第3季，其他日本主機廠的接單狀況也都差不多。主機廠接單最大的限制還是在Crankshaft不容易取得和交期離現在太久會有無法明確評估的風險，所以對於2012年以後的訂單採較保守的態度。
5. 日本和韓國主要船用主機廠產能統計：
(表二) 日本和韓國主要船用主機廠產能統計

	
	目前產能 (2007年)
	計劃產能

	韓國-HHI
	10百萬馬力
	15百萬馬力 (2009年)

	韓國-Doosan
	9百萬馬力
	13百萬馬力 (2008年10月)

	韓國-STX
	3百萬馬力
	6百萬馬力 (2009年)

	日本-MES
	5百萬馬力
	6百萬馬力 (2009年)

	日本-KHI
	1.2百萬馬力
	1.2百萬馬力

	日本-HitZ
	1.1百萬馬力
	2百萬馬力 (2012年)

	日本-MHI
	1百萬馬力
	1百萬馬力

	日本-DU
	0.9百萬馬力
	0.9百萬馬力


韓國-HHI的船用引擎部目前有五棟廠房，其中三棟用於生產船用主機，每年可生產10百萬匹馬力的船用主機，另外兩棟用於生產船用發電機。目前正在進行新發電機廠房的興建，完成後發電機將移至新廠房生產，原來生產船用發電機的廠房將改為生產船用主機之用。如此一來就有五棟廠房可以生產船用主機，完成後年產量可達15百萬匹馬力。
韓國-Doosan的船用引擎部，在2007年6月第三棟廠房完成後，每年已可生產9百萬匹馬力的船用主機，目前正計劃興建第四棟廠房，完成後年產量可達13.2百萬匹馬力。
6. 結語

從日本和韓國各家船用主機廠對擴充產能的作為看來，基本上任何形式的產能擴充都具有一定的風險性，有些風險很明顯易見，有些則隱藏在某些角落難以察覺。如果風險能在事前察覺並採取相應的對策，則風險將不再是風險，如果妥善加以運用還可以將風險變成行銷的優勢。
本公司現在正在作業的越南船廠PD案，在本質上也是擴大產能的一種表現。雖然依三井公司Mr. Fumio Sakuma的觀點，在現階段和越南做生意存在著不少風險。就是因為有這些風險存在，所以本公司才有機會進入越南市場。何況風險已經浮在台面，可以事前謀求對策，如果進一步善用這些風險的特性，說不定還可以轉變成為本公司的競爭優勢。
附件(一)   測試記錄
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RESULTS

Amount of Stuffing Drain

Cylinder Lub. Qil consumption

Total running hour and total revolution

(Unit: L/Day at M. C.O0.Load)

Cyl.No. 1 2 3 . 4 5 6
Stuff. drain 165 | 186 | 144 | 215 | 11.7 | 16.5
Cyl.No. 7. 8 9 10 11 12
Stuff. drain 17.1 | 144 | 227 | 195 | 17.1 | 144

Total Stuffing drain amount : 204.4 L/Day/Engine

Amount
Measured Load
Room temp.
Feed rate

F. rate
Lubricator heater

Total running hour
- Total revolution

255.0 L/Day/cyl
100% Load

20 °C

1.26 g¢/BHP/h (=1.71 g/kW/h)
160 %
ON

34 Hr. 15 Min.
154,372 rev.
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No. OWNER'S REQUIREMENT

1 All cylinder lubricators were vibrated when engine speed was| Two pieces of additional supports will be applied onto each lubricators.
above 75rpm.

2 Demonstration of one cylinder fuel pump cut off to be carried out. | It was explained during the official shop test.

3 Demonstration of emergency operation for main starting valve to| It was explained during the official shop test.
be carried out. :

4 Caution plate of T/C water cleaning procedure to be provided. They will be applied to each T/C.

5 Vibration or defective location were shown with red tape at local| Additional supports will be applied onto vibrated pipes and contacting
side. pipes will be re-arranged in good order.

6 Lifting I-beam for No.1 and 3 Aux. Blower motor to be provided. Additional eye-plates will be welded below the upper floor to move

’ the motor to exh. side.

7 Thermometer of cylinder oil to be provided to oil tank of pump| As thermo sensor is applied there and oil temperature can be checked
station for « -lubricator. on HMI panel, it will be kept as it was.

3 Electric cable to be installed within cable way. Additional support will be applied to the pointed out cable.

9 “SFOC” calculation method to be explained. It was explained at the meeting after shop trial.

10 | Name plate of pressure gauge for control air for VIT to be| It was already applied but will be reposition beside the gauge.
provided.

11 | I-beam above No.1 and 3 air cooler to be considered. Cooler elements could be taken off by using the ordinal I-beam. (We

will check if trolleys will be supplied by MES or shipyard.) Additional
eye-plate will be applied to lift the cover of opposite side.
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12 | Original setting data of VIT should be provided to ship owner for| VIT value must be re-adjusted before / during the sea trial. So final

the reference. , setting will be informed with paper after sea trial.

13 | Following local gauge is not matched to remote indication. As pressure for indication in control room were picked from facility

Main L.O. : Local 2.8bar / Remote 2.5bar pipe, small different were observed. .
Piston cooling oil : Local 2.2bar / Remote 2.5bar But pressure gauge will be re-calibrated just to make sure before
T/CL.O.: Local 2.0 / Remote 2.2bar | delivery.
Starting air : Local 30bar / Remote 28.8bar
14 | Name plate of thermo switch on pump station of e -lubricator is| Japanese name plate will be replaced with English one.
missing. '

15 | Vacuum gauges of pump station for « -lubricator is not working. | These pressure gauge are for inlet filter before the pumps. The.y
indicate “0” when the filters are clean. However, since the existing
arrows were showing the wrong normal range, they will be corrected.

16 | Specification plate is showing maximum current value of booster| Red mark on current gauge shows the maximum continuous current

pump for o -lubricator as 4.3A. The actual value was 4.3A on{ 4.3A. (It seems to be 4.5A on first sight, as division of scale is not
100% load. It should be confirmed if adjustment is correct. same distance.) And thermo switch is adjusted 4.6A. Our engineer
confirmed the actual current value was below the red mark during the
shop trial.
It will be checked during the sea trial again. And if malfunction of
motor due to over current under the normal operation will be occurred
during sea trial and after commissioning, both motor capacity will be
‘considered and taken some action.
17 | Stop valves for air cooler cleaning line inlet is placed too high to| Proper step will be provided to operate them as tool.
operate.
18 | Name plate of axial dumper indicator to be provided. Agreed.
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DISCUSSION MEMORANDUM

This is to confirm the result of discussion held on Nov. 2, 2007
after shop trial & overhaul inspection for the main engine.
OWNER : MESSRS. YANG MING MARINE TRANSPORT CORP.
ENGINE TYPE: MITSUI-MAN B&W 12K98MC
SHIP NO. i CSBC H. No. 875

MES JOB NO.: TE3A84

PLACE : MITSUI TAMANO WORKS
ATTENDANTS
OWNER
YANG MING MARINE TRANSPORT CORP.
Mr. J. Y. Liu

Mr. J. P. Chang .

Mr. H. P. Pu NP R A 4zzﬁﬁ>*1
Mr. FRANK SHIEH
CHINA SHIPBUILDING CORP.

’
Mr. F. T. Lin /’74,._———&

KIND JOHN TRADING
Mr. Robert W. C. Chang

MITSUI ~Jo
: . Mr. T. Ushijima <2 -0,
Mr. Y. Hattori 7
Mr. K. Nakamura / %Véé%éZ;zﬂ
Mr. K. Takenaka
Mr. H. Hashimoto
Mr. E. Terai
B ok
% B 5
A
o RR — &
WS (FHE) |1
B (5 8) MITSUI ENGINEERING & SHIPBUILDING CO.,LTD.
% o0 7 Am TAMANO WORKS
e 1 DIESEL ENGINE TEST GROUP
- . QUALITY ASSURANCE DEPARTMENT
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No. 2 Cyl. Piston ' Good condition.
Cylinder cover (Including exhaust valve) Good condition.
Cylinder liner Scratch was observed on fore-side. Edge of this to be smoothed up.

The report concerning this matter to be submitted by Nov. 22, 2007.

Cross head pin and bearing ' Good condition.
No. 9 Cyl. Crank pin and bearing Slight scratch on upper bearing to be smoothed up.
No. 11 Main bearing and journal "~ |' Particle on lower shell to be removed.
Mam chain roller & wheel | Good condition.
All exhaust and fuel cams & rollers ' Damage on the connection between No.4 énd No.5cyl. to be

smoothed up.
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Test kit of pressure sensor to be provided.

Protection cover of exhaust receiver connection to be applied
correctly. "

Sharp edge of the support for cylinder cover step in all cylinder
unit should be ground. ' .

Slide support for jacket cooling water outlet pipe is missing.

Sharp edge of pipe support on exhaust valve air vent pipe in all

cylinder unit should be ground.

Resulting data of NOx, deflection of crank shaft and temperature
of cylinder liner to be submitted.

The main bearing lower shell to be well set and fixed on bearing

-saddle on delivery to shipyard.

- Divided block of main engine to be covered properly.

Green mark to be applied pressure gauge for starting air.
' (Range : 15 ~ 30bar)

It will be delivered standard.

It will be rectified.
They will be rectified.

It will be applied.

They will be rectified.
They will be sent to shipyard by E-mail.
Tightening bolts of bearing stopper were fixed.

As main engine will be delivered by transporter with roof, it will be in
good order about dust and: water proof. And plastic sheet will be
supplied on delivery. ‘

Please follow our recommendation of safekeeping plan after delivery.
And please apply the supplied cover when the engine is held on the
outside. ’ ’

Agreed.
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TE3A84 Propeller Margin running | Humidity:70% ' Data Sheet No. m_l
Data Sheet of 90 % Load Test Date - Oct. 31, 2007
| - Measurement Time :  13:05
Amblegt Condition Room Temp. 22.3 C ' Barometric Press.: 1022 - mbar
— ' : : E | , - | Handle Governor Speed Set
Engine Speed W/B Weight Output (BHP) Position Position iy Progs,
94.9' Ipm 6217.2 kNm 84005  PS 9.5 66 -— bar
' : Piston Coolin Charge Actuator
Main : CamShaft T/C ) g harg C
Inlet ) Coolig . .1 | Fuel Qil | Fresh Air Pilot
Lub. 0il | pj] Lub. 0il | Lub. 0il Vater Coolant | Air
Press. bar 2.5 2.5 — 2.3 8.0 .5 | 3.3 4.3
Temp. C 44 - 44 35 71 33.6
Clinder No. [Ave. | 1 | 2 |3 [ 4 [ 5 [ 6 [7 [8 [9 [10] 1] 12
Pmax. bar | 137.5| 138 | 137 | 137 [ 137 | 137 | 137 | 138 | 138 | 138 | 137 | 138 | 138
Pcomp. bar | 1138|118 [ 112 | 113 [ 112 114 |11 [ 116 [ 115 | 115 | 114 | 115 | 115
puel | PCURIOT l— 1130|124 |13.0 (126 [ 13.0] 125 | 124 | 118|126 | 125 | 12.0| 119
Pump | Punp Matk | 156|135 [134 | 135 | 135 | 134 | 135 | 135 |135 | 135 |132 | 135 | 135
EXh GasTeme- oo | 319 | 307 | 305 | 316 [ 315 |312 | 322 |324 |324 | 310 |328 | 315 | 397
G Mot {10079 | 79 |19 | 7o | 1o | 79 | 79 | 19 | 19 | 79 | 19 | 79
lc)&% Ot | sa0| 52 | 52 |52 |52 | 52| 82| 52| 52| 52| 52| 52| s
Air Cooler - ' Scavenging Air
No. Ave. 1 2 3 | 4 Pressure.  (bar) Temperature ()
Press. Drop (kPa) | 0. 41 0.44 | 0.39 | 0. 39 2.39 48. 3
Air In 183 180 | 185 | 185 | Exh. Gas Receiver Pres. 2.10 bar
Temp. Out | 40 40 | 40 | 40 | ——— .
(C) Specific Fuel 0il Consumption (SFOC) (g/BHP/Hr)
Water| In 33.6 33.6 *] Mesured Value LCV Corrected to 10200 kcal/ke
Out | 47 46 | 48 | 48 | 197. 7 127. 2
Turbo Speed Intake Air Fxhaust Gas | Lub. 0il Temp. F. ¥. Temp.
| Temp. _Filter Inlet Qutlet Back - Inl Out let
Charger Press. D Temp. Temp. Pregs nlet Qutlet ,
Coqew ) T L TR [@e |0 @ | ©
Ave. 9767 25. 6 0.72 397 - 243 1.99 - 44 61 —
~ No. 1 9750 24.0 0.74 400 - 242 1. 96 44 60 -—
| T/C | No. 2 9750 26.0 0.64 390 241 1. 96 44 - 60 —
No. 3 9800 26.8 - 0. 78 400 241 2.06 44 62 -
No. 4 ' ‘ '

Note: #1 Marked SFOC is Corrected by F. 0. Drain

Thrust Brg. Seg. Temp. : 46 C
F.0. Drain L1 g/BHP/Hr
. Axial Vib. Peak to Peak: 1.98 mm
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Thrust Brg. Seg. Temp.

TE3A84 1 1/C cut out ruming Humidity:76% Data Sheet No. | 3A84—3
Data Sheet of 66 % Load Test Date Oct. 30, 2007
‘ Measurement Time :  10:00
Aubient Condition ‘Room Temp. 19. 8 . C Barometric Press.: 1021 mbar
. Woioht » Handle Governor Speed Sef
Engine Speed W/B Weight Output (BHP) Position Position Rir Press.
81.8 rpm 5296. 1 KkNm 61682 PS 7.8 56 -— bar
: Piston Cooling | Charge Actuator
Main v CamShaft T/C . . v
ntet Lub. 0i1 | g} ® | Lub il | Lub oj1 | Fuel OiL Jresh ) fr | Filot
Press. bar | 2.5 2.4 — 2.2 8.0 3.6 3.5 2.8
Temp. C 43 —— 43 35 72 32.3
Cylinder No. Ave. 1 2 3 4 5 6 1 8 9 10 11 12
Pmax. bar | 137.8| 134 | 135 | 139 | 138 | 138 | 138 | 140 | 140 | 140 | 137 | 137 | 138
Pcomp. bar | 4915|118 | 119 | 119 | 121 122 [ 128 |125 |122 |123 [122 | 1929 122
puet | TCBROT g4 |78 |88 [80 |75 |79 |77 |73 |80 |79 |72 |71
Punp | Pump Mark | 4y g 11a 111 |11 {mz {10 |13 {2 | un | u2 | un | us |
fxb. Gas, Temn. 333 (293 | 328 [307 |295 |289 [315 |341 |342 |333 |411 |377 | 370
G b | sl | s | |1 | s | s | 18 {18 |18 | 19 | 18| 18
b ot | 48.0| 48 | 48 | 48 | 48 | 48 | 48 | 48 | 48 | 48 | 48 | 48 | 48
Air Cooler Scavenging Air
No.. Ave. 1 2 3 4 Pressure  (bar) ~ Temperature = (C)
Press. Drop (kPa) | 0.42 0.44 (0.39 | — 2. 41 4.7
.| Inm | 178 175 | 180 | — Exh. Gas Receiver Pres. 2. %6 bar
Temp. | AT :
: Out | 38 38 | 38 | — —— : . ‘
(C) : ‘ , : pecific Fuel 0il Consumption (SFOC) (g/BHP/Hr)
Water| In 32.3 32.3 Measured Value LCV Corrected to 10200 kcal/ke
Out | 45 44 | 46 | — | — S
Turbo Speed Intake Air Exhaust Gas Lub. 0il Temp. F. W. Temp.
Temp. | Filter Inlet Qutlet | Back Inlet | Outl Qut let
Charger Press. Drop | Temp. Temp. Press. nle utlet
. (rpm) © | PR R |y o | (C)
Ave. 9850 23. 4 0. 76 378 234 2.06 43 . | 56 -—
No. 1 9800 22. 4 0.78 365 220 1. 96 43 55 -
T/C | No. 2 9900 24. 4 0.74 390 248 2. 16 43 56 -—
No.3 | — — | — - — — — |- 1 —
No. 4
3 T





[image: image9.png]TE3A84 1(One) Cyl. F.0. cut off runmning '*Humidity:74% " Data Sheet No. 3A84—-3
Data Sheet of 78 % Load Test Date Oct. 31, 2007
' « Measurement Time :  11:00
Aubient Condition Room Temp. 205 T Barometric Press.: 1021  mbar
: » : Handle Governor Speed Se‘t
Engine Speed W/B Weight Output (BHP) Position Position Air Press.
8.1 rpm | 5919.8 kMm | 72570 PS | 8.5 68 —  bar
. Piston : Cooling | Charge Actuator
Main : CamShaft T/C ) g harg ctuato
Inlet .. | Coolig : .1 | Fuel 0il | Fresh Air Pilot
: Lub. 0il | ¢j] Lub. 0il | Lub. 0”» Water Coolant | Air
Press. bar 25 | 25 —- 2.3 8.0 3.5 3.3 4.0
Temp. T M4 — 44 35 11 32. 5
Cylinder No. Ave. | 1 2 |3 4 |5 6 7 8 | 9 10 | 11 | 12
Pmax. bar | 133.8|-— | 134 | 131 |134 | 133 | 133 |131 |135 | 136 | 137 | 133 | 135
| Poomp. bar | 106.3|-—- | 109 | 105 | 106 | 105 | 107 | 102 | 108 | 108 | 109 | 104 | 106
e | ACtuAter I gL4|12.4 | 106 [ 100|114 | 114|109 116|114 10.8| 110
Punp | Pump Mark | yag g1 —— 1135 | 140 | 137 | 140 | 140 | 140 | 138 | 137 | 137 | 137 | 140
fxb. fas Temn... | 399 | — |332 |340 |301 |334 322 |349 | 297 |295 | 346 | 326 | 303
G bt o | 72— | 79 | 79 | 79 | 80 | 79 | 80 | 79 | 79 | 79 | 19 | 70
bSO i o« | s2.0|-— | 52| 52 | 52| 52| 52 (52| 52| 52| 52| 52| 52
| Air Cooler _ Scavenging Air
No. | Ave. 1 2 3 4 Pressure  (bar) . Temperature (C)
Press. Drop (kPa) | 0. 42 07 44 10.44 | 0. 39 2.12 44. 5
aip 10| 178 165 | 185 | 185 Exh. Gas Receiver Pres. - 1. 88 bar
Temp. I ' :
Out | 39 37 | 40 | 40 — . :
(C) \ Specific Fuel 0il Consumption (SFOC) (g/BHP/Hr)
Vater|In | 325 | 32. 9 Measured Value |LCV Corrected to 10200 keal/ke
\ Out | 47 46 | 48 | 48 | - S
'Turbé Sﬁee p Intake Air__ Exhaust Gas Lub. 0il Temp. | F. V. Temp.
Temp. Filter Inlet - | Qutlet | Back Inl Outl Out let
Charger : Press. Drop | Temp. | Temp. | Press | Inlet | Outlet
) | @ | D T | wa | © | © |
Ave. | 9317 25.4 0. 67 387 240 1. 57 4| 59 —
No. 1 | 9300 23.2 0. 64 370 213 1. 57 44 58 -
T/C | No. 2 9300 27.3 0.59 390 250 1. 57 44 59 -—
| No.3 | 9350 25.7 0.78. 400 258 1.57 | 44 60 —
No. 4
Thrust Brg,; Seg. Temp. 46 C
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e FOR YOUR REFERENCE s g

Summary Data of Shop Trial

Remarks | Approved

Temperature of exh.}gas at cylinder outlet is Checked

measured by ship’s thermo-sensor. 1 Dramn

Date Nov. 1, 2007

Data Sheet No. 3A84111. 3A84112 3A84113 | 3A84114 3A84115 3A84116 | 3A84117
Load , % 2% 50 15 90 100 100 110

Room Temp. C| 182 | 186 | 19.4| 188 | 200 | 20.2 | 20.8

Barom. Press. ~mbar 1016 1016 1016 1016 1015 1015 1014

Engine Speed TPm | 59.2 | 74.6 | 85.4 | 90.8 | 940 | 940 | 97.0

Output (BHP) PS | 23332 | 46664 | 70010 | 84097 | 93466 | 93470 | 102791

Fuel 0il Temp. T 36 37 36 |. 35 35 34 34

SDecifiC Measured 136. 9 129. 3 126. 3 127. 7 131.6 | 131.7 135. 4
Fuel O0il [ pcv - '
Consump. correction 136. 4 128.8 | 125.8 | 127.2 131. ‘l 131. 2 134. 9

g/BHP/Hr | 2) 180

reference . - - . 126. 1 —= -— -—=
Pmax. bar| 6.8 | 93.4 | 123.8 | 139.7| 139.6| 139.7 | 135.0
Pcomp. _ cbar| 465 | 70.8 | 100.0 | 117.2 | 128.8 | 128.5 | 138.4
Pump Mark Index 75.1 | 100.2 | 124.4 | 140.8 | 1520 | 152.3 | 166.8
Exh. Gas Temn. ‘ ‘ ;
Cyl. Outlef S c | 301 298 301 329 346 348 386
Scay. | Temp. C| 4L2 | 3719 | 42.4 | 49.8 | 528 | 535 | 566
AiT | prags, bar 035 |- 1.08 .95 | 244 | 274! 2714 | 3.03
Turh No.1 | 4250 | 7250 [ 9000 | 9850 | 10350 | 10400 | 10950
ngrger No.2 | 4250 | 7250 | 9000 | 9900 | 10400 | 10450 | 11000
: No.3 | 4250 | 7250 | 9000 | 9900 | 10400 | 10450 | 11000
Speed IPm —y =, — — — — — — —
Beh Cas No.1 | 340 340 370 | 400 | 430 | 430 480
| Tgmb %jc 1T Ne.2 | 320 340 360 400 420 420 480
lnlel 1 |_No.3 340 350 370 400 430 430 490
No. 4 — — — e — —
Bxh Gas No. 1 287 956 231 938 957 260 297
Temn. T/C " No. 2 281 254 297 235 956 958 2906
' o | No.3 290 262 233 240 | 260 262 799
Qutlet C No. 4 — — T T — ——

Note : 1) SFOC is corrected to LCV 10200 kcal/kg
2) SFOC is corrected to ISO reference conditions.
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Data Sheet No.

TE3A84 A/B running Humidity:78% 3A84111
Data Sheet of 9% % Load Test Date Nov. 1, 2007
‘ Measurement Time :  8:40
Ambient Condition Room Temp. 18. 2 o] Barometric Press.: 1016 mbar.
. ; ' - Handle Governor Speed Set
Engine Speed \ W/B Weight Qutput (BHP) Position POSitiOIl Air Press.
59.2 . rpm- 2768.1 kNm 23332 PS 51 38 -— bar
. Piston - Cooling | Charge | Actuator
Main C CamShaft T/C . | C
Inlet Lub. 0il | g5 ' | Lub. 0il | Lub o1 | Fuel OFL | fresh = | gir, o Bilot
Press. bar 2.5 2.5 — 2.3 8.0 3.5 3.8 0
Temp. T - 42 -— 42 36 72 31.8
Cylinder No.. Ave. |1 |2 |3 |4 |5 |6 |7 |8 |9 |10 ] 1|12
Pmax. bar | 62.8| 63 | 62 | 63 | 63 | 63 | 63 | 63 | 63 | 63 | 63 | 62 | 62
Peomp. bar | 46.5| 46 | 46 | 46 | 47 | 47 | 47 | 47 | 47 | 47 | 46 | 46 | 46
puer | ACtuater | 112 o5 |15 |05 [14 |05 [0.0 |00 |05 |05 |00 |00
Punp | Pump Mark | g5 | 77 | 75 | 15 | 75 | 14 | 74 | 76 | 15 | 15 | 713 | 16 | 76
| Exb. Gas, Tem. 301 | 300 | 306 | 300 |290 |301 |30 |303 |308 | 295 |203 |304 |310
G Toutem> o | t6.3] 16 | 16 | 16 | 76 | 70 | 76 | 70 | 76 | 7w | 6 | 6 | 76
By O im. | 46.0| 46 | 46 | 46 | 46 | 46 | 46 | 46 | 46 | 46 | 46 | 46 | 46
; “Air Cooler’ Scavenging Air
No. : Ave. 1 2 3 4 Pressure (bar) Temperature (C)
Press. Drop (kPa) | 0. 23 0.20 [ 0.20 | 0.29 0. 35 4.2
Aj ‘In 55 55 55 | 5% Exh. Gas Receiver Pres. 0. 25 bar
Temp. Ir
: Out 32 - 32 32 32 — - -
(C) Specific Fuel 0il Consumption (SFOC) (g/BHP/Hr)
Water| In 31.8 : 31.8 *] Mesured Value LCV Corrected to 10200 kcal/ke
Out | 34 33 [ 34 [ 34 ] 136.9 136. 4 |
Turbo Speed Intake Air Exhaust Gas Lub. 0il Temp. | F.W. Temp
‘ Temp. Filter “Inlet Qutlet | Back Inl t Outlet | Outlet
Charger N Press. D Temp. Temp. Press. nle ut le )
| (rpm) © | PR R e o | (C)
Ave. | 4250 22.3 0. 10 333 286 0. 20 42 46 —
‘ No. 1 4250 21.5 0.10 340 287 0.20 42 46 -
T/C | No. 2 4250 24. 4 0. 10 320 281 0.20. 42 46 -—
No.3 | 4250 21.0 0.10 340 290 0.20 42 47 —
No. 4

Note: #1 Marked SFOC is Corrected by F. 0. Drain

Thrust Brg. Seg. Temp.

F. 0. Drain

4
3.4

Axial Vib. Peak to Peak: 0.70

C
g/BHP/Hr
mm
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TE3A84  Humidity:77% E “ Data Sheet No. 3A84112
Data Sheet of 50 % Load Test Date ¢ Nov. I 2007
, . Measurement Time :  9:25 \
Ambient Condition : :
Room Temp. 18. 6 T Barometric Press.: 1016 mbar
. ‘ Wai s T Handle Governor Speed Set
‘Engine Speed | W/B Veight Output (BHP) Position Position Air Press.
74:6 . rom | 4393.4 kim 46664  PS 7.0 50 -—  bar
: Piston - Coolin | Charge Actuator
Main 5 L CamShaft T/C . g harg c
A L b e P L L R e i
Press. bar 2.5 2.5 — 23 | 80 3.5 3.8 2.0
[ Temn. ¢ 13 — 43 37 2. | 3.1
Cvlinder No. Ave. 1 2| 3 4 5 6 7 8 9 110 11 12
Pmax.  bar | 93.4| 93 | 93 93 | 93 93 93 94 94 95 93 93 94
Pcomp. bar | 70.8) 70 | 70 | 70 | w | 7|7t ||| 7|l
puel | PCHRIOT | 160 |55 |64 |56 |62 |56 |53 |52 |56 |55 |50 |50
Punp | Pump Mark |10 5| 103 | 100 | 100 | 100 |100 |100 |100 | 100 |100 | 99 | 100 | 100
fxh. pas Temn. . | 998 |292 [307 |207 288 |296 | 293 | 304 |300 | 290 |305 |208 | 309
g&fﬁwbuﬁg" c | el w | ||| || |||
G Oy | 48.0| 48 | 48 | 48 | 48 | 48 | 48 | 48 | 48 | 48 | 48 | 48 | 48
Air Cooler , ' Scavenging Air
No. - Ave. 1 2 3 4  Pressure  (bar) Temperature ()
Press. Drop{kPa) | 0. 31 0.29 | 0.29 | 0. 34 ‘ 1. 08 , 37.9
| Air In 108 105 | 110 | 110 Exh. Gas Receiver Pres. 0. 87 bar
Temp. Out | 34 | 34 | 34 | % ———— . _
(C) — Specific Fuel 0il Consumpt ion (SFOC) (g/BHP/Hr)
Water| In | 32.1 32. 1 #1 Mesured Value |LCV Corrected to 10200 kcal/ks
| Out | 37 36 | 37 | 37 | 129. 3 - 128.8
Turbo Spee& , Intake Aig Exhaust Gas Lub. 0if Temp. . | F.W. Temp
Charger (tom) TeTp' ' nglgernropv %gégF %géé?t g?ﬁgg | Inlet | Outlet Oftlet
‘ (rpm () (kPa) (C) (C) (kPa) (C) (C) (C)
Ave. 7250 _23.0 0.29 - 343 | 257 0. 57 43 52 —
No. 1 7250 21. 6 0.29 340 256 0.59 | 43 51 -—
T/C | No. 2 7250 24.9 0.29 340 254 0.54 43 52 -—
: No. 3 7250 22. 6 0.29 350 262 0. 59 43 53 -—=
| No. 4 '

Note:‘*l Marked SFOC is Corrected by F. 0. Drain

Thrust Bre. Ses. Temp. : 43 C

- F.0. Drain S g/BHP/Hr
Axial Vib. Peak-to Peak: 1.29 mm
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, Data Sheet No. | 3A84113
Data Sheet of 75 % Load Test Date Nov. 1, 2007
) ' ' Measurement Time : 10:10
Ambient Condition . ,
- Room Temp. 19. 4 C Barometric Press.: 1016 mbar
. ' . Handle Governor Speed Set
Engine Speedk W/B Weight Output (BHP) Position Position Air Press.
85. 4 rpm 5757.8 kim 70010 PS 8.3 61 E bar
' v : | Piston Coolin Char Actuator
: Main : CamShaft T/C . g | Charge | Ac
A T L R T e b R
Press. bar 2.5 2.5 — 2.3 7.6 3.5 3.4 3.6
Temp. T 45 - 45 36 72 32.1
Cvlinder No. Ave. 1 2 3 4 ‘,5 6 | 7 8 9 10 11 12
Pmax. bar 123. 8 | 123 123 123 123" 124 123 125 | 125 124 123 125 125
Pcomp. bar 100.0’ 99 | 99 99 100 100 | 100 101 101 100 101 100 | 100
puel | CCRST 1 — | 1n1 |04 (105 106|101 ]10.3 ] 10.4|10.0]10.4]10.7 |99 |10.0
Pun | Punp Mark ' 199 4 | 197 | 124 {124 124 |23 |12 |15 125 | 123 | 123 | 126 | 125
fxl. bas Tomn. 301 | 292 |310 [300 | 295 |299 |304 |304 |302 |296 |309 | 293 | 305
g&zll?ﬁwbumrt" c | 81| 718 | 78 | 18 79 | 78 | 78 | 718 | 78 | 78 | 78 | 18 | 78
by Coume. o | s2.0| 52 | 52| sz | 52 | 52 | 52| 52 | 52 | 52| 59| 52| 52
Air Cooler « _ Scavenging Air ,
No. Ave.. 1 2 3 4 Pressure  (bar) Temperature  (C)
Press. Drop (kPa) | 0. 36 0.3910.29 | 0.39 1. 95 42. 4
Air In | 158 155 | 160 | 160 Exh. Gas Receiver Pres. 1. 66 bar
Temp. | ™ Foyr | 36 36 | 36 | 36 — ———— '
() Specific Fuel 0il Consumption (SFOC) (g/BHP/Hr)
Water| In | 32.1 , 32. 1 £1 Mesured Value |LCV Corrected to 10200 kcal/ke
Out 42 42 [ 42 l 42 ] 196. 3 125. 8
Turbo Speed Intake Air Exhaust Gas Lub. 0il Tenp. F.W. Temp
Temp. Filter Inlet Outlet Back Inlet | Outl Outlet
Charger : Press. D Temp. Temp. Pres: nte utlet
o) | @ g U L® U | we | © | | o
Ave. | 9000 23. 4 0.61 367 230 1. 42 45 57 -—
No. 1 9000 21. 6 0. 59 370 231 1.42 45 96 —
T/C | No. 2 9000 25. 2 0.59 360 227 1. 47 45 58 -
No. 3 9000 23.3 0. 64 370 233 1. 37 45 58 -
No. 4 ’

Note: %1 Marked SFOC is Corrected by F. 0. Drain

Thrust Brg. Seg. Temp.
F. 0. Drain

Axial Vib. Peak to Peak:

45
L.
L.

2 .
9

nc’

6 mm

g/BHP/Hr
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3A84114

Measured SFOC is corrected to ISO Reference Conditions according to the following conversion factors.

Conversion Factors

Parameter Reference Condition

Room Temp. 25 C +0. 2%/10°C Rise
Barometric Pres. 1000 mbar 0. 02%/10 mbar Rise
Scav. Air Temp. %2 34 T +0. 6%/10°C Rise
F.0. Lower Cal. Value 10200 kcal/kg -1. 0%/1% Rise

‘*1 Marked SFOC is Corrected by F. 0. Drain

» Thrust Brg. Seg. Temp.
Axial Vib. Peak to Peak:

46
2. 18

TE3A84  Humidity:77% | Data Sheet No.
Data Sheet of 90 % Load Test Date : Nov. 1 2007
| . Measurement Time : 11:15
Ambient Condition Room Temp. 18.8 . T Barometric Press.: 1016 mbar
: , : Handle Governor Speed Set
Engine Speed W/B Weight Output (BHP) Position Bosition Alij‘(reePregs.
90. 8 rpm 6505.0 kNm 84097 PS 9.0 68 - bar
: Piston T [ Cooling | Charge | Actuator
Main : ) CamShaft T/C o g harge C 0
fnlet Lub 011 | gfp ' | Lub 0il | Lab oqr | Foel OFL Gk J e | Rkt
Press. bar 2.5 2.5 -— 2.3 .7 3.5 3.3 4.0
Temp. T ‘ 44 — 44 35 12 35.8
Cylinder No.. Ave. 1 2 3 4 5 6 | 7 8 9 10 11 12
Pmax. bar | 139.7] 139 | 139 | 140 | 139 | 139 | 138 | 141 | 140 | 140 | 140 | 141 | 140
Pcomp. bar | ypzoe |17 Ju6. | 17 7 a7 [t g |18 |18 | 1us | 17 117
puel | ACPURIOT | — 121|114 12.6 [ 116 | 121|105 [ 1L5|10.9|1L7| 116 10.9] 110
| Pume | Pump Mark 100 8] 143 | 140 | 140 | 140 | 140 | 141 | 141 141 | 141 | 139 | 142 | 141
fxh. Gas, Tean. 322 | 308 | 335 |320 | 316 |314 |322 |326 |326 |316 | 332 |317 | 327
| 8&1;2 boptome o | 70.2| 79 | 79 | 79 | 79 | 80 | 79 | 80 [ 79 | 79 | 719 | 79 | 79
P.C.0. Temp. '
Gyl outler < | 50| 52 | 52 | 52 | 52 | 52 | 52 | 52 | 52 | 52 | 52 | 52 | 52
Air Cooler A Scavenging Air
No. Ave. 1 2 3 4 Pressure  (bar) Temperature (C)
Press. Drop (kPa) | 0:42 | 0.44 ]0.39 | 0.44 2. 44 49. 8
.| In 182 180 | 185 | 180 Exh. Gas Receiver Pres. 2. 14 bar
Temp. | AT :
: Out 42 42 | 42 42 — p -
(C) Specific Fuel 0il Consumption (SFOC) (g/BHP/Hr)
Water| In 35. 8 35. 8 Measured Value LCV Corrected to 10200 kcal/ks
Out | 49 48 | 50 l 50 L 197. 7 127. 9
Turbo Speed Intake Air | Exhaust Gas Lub. 0il Temp. F. V. Temp.
: Temp. Filter Inlet Qutlet | Back Inl Qutlet
Charger Press. Drop | Temn. | Temp. | Press. nlet | Qutlet
om) | © g TR W e | © | | ©
Ave. 9883 - 23.17 0. 75 400 238 2.03 44 61 —=
.| No. 1 9850 - 2117 0. 76 400 238 -2.06 44 60 -
T/C | No. 2 9900 _2b.8 0.71 400 235 2.06 44 60 -
No. 3 9900 23. 6 0.78 400 240 1. 96 44 62 -
No. 4 1
Note: SFOC at this load is guaranteed under ISO conditions.
Guaranteed SFOC: 123.8  g/BHP/Hr + 5% IS0 Corrected  SFOC 126.1 g/BHP/Hr

C
mn

R e W

%2 Not established by ISO.
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| , Data Sheet No. | 3A84115
Data Sheet of 100 % Load Test Date . Nov. 1, 2007
- Measurement Time : 11:55
Ambient Condition Room Temp. 20.0 C Barometric Press.: 1015 = mbar
: - D Handle . Govefnor Speed Set
Engine Speed W/B Weight Qutput (BHP) Position Position Air Press.
94.0 rpm 6983.6 kNm 93466 PS 9.3 14 ' S bar
: Piston Cooling - | Charge Actuator
Main : CamShaft T/C . g harg ctu
Inlet . Coolig L . Fuel 0il1 | Fresh Air Pilot
: Lub.” 0il | gj1 Lub. 0il 4 Lub. Oil | ™ Water Coolant | Air
Press. bar 2.5 2.5 - 2.3 7.9 3.5 3.3 2.9
Temp. T 44 —_— 44 35 72 36. 8
Cylinder No. Ave. | 1 2 3 4 5 6 7 8 9 10 11 12
Pmax bar | 139.6 | 138 139 | 140 138 ,140 138 140 | 141 | 140 | 140 141 140
Pcomp. bar 128. 8 { 128 128 | 128 128 | 128 | 129 130 129 | 129 130 129 | 129
puel | MCPRIOL 1 — |90 |85 |96 86 [9.1 [85 |85 |7.9 |86 |85 |80 |80
Punp | Punp Matk | 159 0| 154 | 152 | 151 | 152 | 151 | 153 | 153 | 151 | 152 | 150 | 153 |152 |
| FEb- Gas Temo .| 346 | 331 | 358 | 348 | 337 |342 | 349 | 354 | 350 [333 | 352 | 341 |35
G Toutme. < | 00| 80 | 80 | 80 | 8o | 8o | 80 | 80 | 8 80 | 80 | 80 | 80
Gl outm | 54.0| 54 | 54 | 54 | 54 | 54 | 54 | 54 | 54 | 54 | 54 | 54 | 54
Air Cooler Scavenging Air
No. Ave. 1 2 3 ’ 4 Pressure  (bar) Temperature (C)
Press. Drop (gpa) | 0. 44 0.49 | 0.30 0. 44)[% a0 N 2.74 92. 8
aip | 1o | 198 195 | 200 | 200 B ‘Exh. Gas Receiver Pres. 2. 44 bar
Temp. Out | 44 44 | 44 | u — : . _
(C) Specific Fuel 0il Consumption (SFOC) (g/BHP/Hr)
Water| In 36. 8 36.8 %] Mesured Value LCV Corrected to 10200 kcal/ke
Out | 53 52 ] 63 | 53 l 131. 6 131. 1
—_— oot " Tntake Air Exhaust Gas Lub. 0i1 Temp. | F. V. Temp.
| ¥ Temp. Filter Inlet Qutlet | Back Inlet | Outl Outlet
Charger . Press. D Temp. Temp. Prexq: nle utlet
om) | @ w1 W @ o o | w©
Ave. 10383 23. 7 0. 86 427 258 2. 38 44 61 —
| No. 1 10350 21. 4 0. 88 430 {. 2b7 1 2.45 44 60 —
T/C | No.2 | 10400 25.3 0. 83 420 256 2. 35 44 62 —
No. 3 10400 24. 5 0. 88 430 260 2. 35 44 62 -—
No. 4 -

Note: *1 Marked SFOC is Corrected by F. 0. Drain

Thrust Brg. Seg. Temp
E. 0. Drain
Axial Vib. Pedk to Peak: 2.21

46

0.9

T

g/BHP/Hr

i




附件(二)  廠試意見單含船廠及船東意見
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TE3A84 2nd  Humidity:71% | - | Data Sheet No. 3A84116’

Data Sheet of 100 % Load Test Date : - Nov. 1 2007
' : Measurement Time :  12:25
Aubient Condition Room Temp. 2002 € ' Barometric Press.: 1015 mbar
. , : Handle Governor Speed Set
Engine Speed W/B Weight Output BHP) - | position Position Air Press.
94.0 rpm 6983.9 KkNn 93470  PS 9.3 1 ™ —  bar
: L Piston , : Coolin Charge Actuator
Main Y CamShaft T/C ) g harg ctua
Inlet .. | Coolig X .1.| Fuel 0il | Fresh Air Pilot
Lub. 0il | gj; ~  |Lub. Oil | Lub. 0il Water | Coolant | Air
Press. bar 2.5 2.5 -— | 2.3 7.9 3.5 3.3 2.9
Temp. T ' 44 - 44 . 34 72 3.1
Cylinder No. Ave. 1 2 1 3 4 15 6 7 8 9 10 11 12
Pmax. bar | 139.7|139 | 138 | 140 | 139 | 140 | 139 | 141 | 140 | 140 | 140 | 140 | 140
Pcomp. bar | 198.5(128 | 128 | 128 | 128 | 129 | 128 | 130 | 128 | 129 | 130 | 128 | 128
Fuel | fidey | -— |90 |84 |95 |85 |91 |85 [84 [7.8 |85 |84 |T8 |80
Pump | Pump Mark -\ yco 31 154 | 152 | 152 | 152 | 152 | 153 | 153 |152 | 152 | 150 | 153 | 153
B Gas 26 oo | 348|332 | 359 | 349 | 344 | 344 | 353 |353 | 353 | 340 |353 | 342 | 353
Gt outem o | s0.0| 80 | 80 | 80 | 80 | 80 | 8 | 80 | 8 | 80.| 8 | 80 | 8
Gr e | sa0) 54 | sa | sa | 54 | 54 | 54| 54 | 54 | 54 | 54 | 54 | 54

, Air Cooler . ‘ ' _ ~ Scavenging Air
No. ' Ave. 1 2 3 | 4 Pressure  (bar) Temperature  (*C)
Press. Drop (Pa) | 0.51 | 0.54 | 0.49 | 0.49 2. 74 535
remp. | AiT In 198 _ | 195 | 200 | 200 Exh. Gas Receiver Pres. - 944 bar
©) Out | 44 4 ] 44 Specific Fuel 0il Consumption (SFOC) (g/BRP/Hr)
Water| In 37.1 37. 1 1 Mesured Value |LCV Corrected to 10200 kcal/kg
Out | 53 52 | 53 | 53 | 1317 131, 2
Turbo Speed . Intake Air , Exhaust Gas | Lub. 0il Temp. F. V. Temp.
Temp. - Filter Inlet - | Qutlet | Back - Inl ; Outlet
Charger R QS ) ) Press. nlet | Outlet
ge om) | 0 | P V0P| TRy, | TemRy [PEES wy ) | o)
Ave. 10433 24.5 0.91 427 260 2. 43 44 | 61 —
No. 1 10400 21. 6 0. 88 430 260 2. 50 44 60 -—
T/C {No.2 | 10450 26.7 0. 88 420 258 2. 45 44 62. | -—
No. 3 10450 25. 3 0. 98 430 262 2. 35 44 62 -
No. 4 ' - il

Note: #1 Marked SFOC is:Corrected by F. 0. Drain

Thrust Brg. Seg. Temp. : 46 c
F. 0. Drain L0 g/BHP/Hr
Axial Vib. Peak to Peak: 2.03 mm
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TE3A84  Humidity:70% . ) ' Data Sheet No. 3A84117
| Data Sheet of 110 % Load Test | Jate - Nov. 1 2007
» . _ ‘ Measurement Time : 13:00
Ambient- Condition Room Temp. 20. 8 T ' Barometric Press.: 1014 mbar
- : \ \ Handle Governor Speed Set
Engine Speed W/B Weight Output (BHP) Position Position ALt Press.
97.0  rpn 7442.8 K 102791  PS 9.7 | 82 —  bar
. : Piston : Coolin Char Actuator
: Main ? CamShaft T/C . 11ng harge ctua
Inlet e Coolig . . Fuel 0i1 | Fresh Air Pilot
; Lub. 0il |gj; . |Lub 0il | Lub. 0il | Water Coolant | Air
Press. bar | 2.5 2.5 — 2.3 7.4 | 35 3.3 | L5
“Temp. C 44 -— 44 /S 38. 1 ‘~
Cylinder No. Ave. | 1 9 3 | 4 5 6 7 8 9 | 10 | 11| 12
Pmax. bar | 135.0| 136 | 135 | 135 | 134 | 135 | 134 | 136 |135 | 135 | 135 | 135 | 135
' Pcomp. bar | 138.4|138 | 138 | 138 | 137 | 138 | 138 |139 |139 | 139 | 139 | 139 | 139
puel | MCTURtOr 150 |45 |55 |45 |51 |45 |42 |39 |44 |44 |39 |40
Pump - Pump Mark | yo6 g | 169 | 165 | 167 | 167 | 167 | 167 | 167 | 167 | 167 | 165 | 167 | 167
fxb. Gas Tewn... | 386 | 369 |398 |386 | 377 |382 | 387 |304 |305 |382 |394 | 379 |389
G outeme o | so.9| 81 | 81 st | 81 | s | 81 | 81 | 81 | s | 81 | 80| 81
E'y% Ot o | s6.0| 56 | 56 | 56 56 | 56 | 56 | 56 | 56 | 56 | 56 | 56 | 56
' Air Cooler B _ A Scavenging Air
No._ . | Ave 1 2 3 4 Pressure  (bar) | Temperature ()
Press. Drop (kPa) | 0.56 0.54 | 0.59 | 0.54 '3.03 56. 6
N In 218 | 215 | 220 | 220 ' Exh. Gas Receiver Pres. 9. 79 bar
Temp. | AT ’ :
. Out | 47 46 | 46 | 48 — : :
() _ : Specific Fuel 0il Consumption (SFOC) (g/BHP/Hr)
Water| In | 38.1 38. 1 +1 Mesured Value |LCV Corrected to 10200 kcal/ke
Out | 56 55 | 56 | 56 | 135.4 134. 9 |
Turbo Speed Intake Air Exhaust Gas Lub. 0il Temp. F. W. Temp.
‘ Temp. Filter Inlet Qutlet Back Inlet Outl Outlet
Charger o S8, . Temp. Press. nle utlet
| ww | o [P "R [T |ew @ | | ©
Ave. | 10983 | 24.3 | 0.91 483 | 297 2. 71 44 63 —
No. I | 10950 | 22.0 0. 88 480 | 297 2. 74 4 | 62 —
T/C [No.2 | 11000 | 26.4 0. 88 480 | 296 2.74 44 63 —
No.3 | 11000 | 24.6 0. 98 490 299 2. 65 44 64 —
No.4 '

Note: *I Marked SFOC is Corrected by F.Of Drain

Thrust Brg. Seg. Temp. Y B o
F.0. Drain ;0.8 g/BHP/Hr
“Axial Vib. Peak to Peak: 1.97 mm
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3A84140

TE3A84 Data Sheet No.

Starting Test | (Unit : bar)
- * Ahead : Astern : Ahead : Astern
Times Air Press Times | 4ir press |Times| pir press | Times Air Press

1 29.6 9 26. 7 17 18
3 22. 6 Y 20. 6 19 920
5 18.3 6 16.3 - 21 22
7 14.5 8 12.9 93 94
9 11. 6 10 10. 2 95 26
11 8.7 12 7.5 27 28
13 6.3 14 5. 3x 29 30
15 ‘ 16 31 32
Starting Air Capacity 33.68 3 ‘
Room Temp. 21 C Min. Available Pres. 6.3 bar
F.W. Temp. ' 1 C Failure Press. 5.3 bar
L. 0. Temp 44 “C ‘
Governor Test | Instant Variation : 32 %
(97 pm)
( 94 M /\ ( 94 rpm)
Emergency Shut Down Test |
[No. [tem Set Value | Result [No. Item Set Value | Result
1| Over Speed 102 rpm | 101 rpm
92 | Manual Stop C/RE/S | Good
3| Main L0 1.5 bar | L5 bar
Thrust Bearing
4 Segment H.T. 90' C Good
4‘ T/IC,OIVJ&" g.res. 1.1 bar | L1 bar
- Miscellaneous Test Item Result
: | Turning Interlock Test Good
Engine Side Manoeuvering Test | Good
Minimum Revolution Test
i ) ‘ ' TurboCh Speed
B T vetant [ owone | panare | pump [ PR e
(rpm) (Nm. | (pS) | Notch | Mark | (rpw) | (rpw | (rpw | (rpm
24.0 918. 1 3137 0.7 57 1650 1650 1650 -—=
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OUTPUT=Ne X W '+ k (BHP)
Ne: ENGINE SPEED (rpm)
W : WATER BRAKE INDICATOR (kNm)
K : WATER BRAKE COEFICIENT= 7.0235

At C.S.0 LOAD
Ne= 90.8 (rpm)
W= 6505.0 (kNm)
OUTPUT =  90.8 X6505.0 ~ 7.0235 = 84097 BHP

CALCULATION FORMULA FOR MEASURED S.F.O.C.

S.F.0.C.(MEAS.) =F.0.WEIGHT(kg) X 60X 60 X 1000/ TIME(sec.)/OUTPUT (g/BHP/Hr)

F.0. DRAIN =F.0Q.DRAIN AMOUNT(g) X 60 X 60/TIME(sec.)/OUTPUT (g/BHP/Hr)
S.F.0.C.(MEAN.) =S.F.0.C.(MEAS.)-F.O. DRAIN (g/BHP/Hr)
At C.S.0 LOAD : \
F.O.WEIGHT= 1200 (kg) FO. DRAIN-AMOUNT = 9630 (g)
TIME = 398.75 (sec.) TIME = 360 (sec.)
OUTPUT = 84097 (BHP)
S.F.0.C.(MEAS.)= 1200 X 60x60 X 1000 / 398.75 ,/ 84097 = 128.8 (g/BHP/Hr).
F.O.DRAIN = 9630 X 60x60 / 360 84097 =" 1.1 (g/BHP/Hr)
S.F.0.C:(MEAN)= 128.8 - 1.1 = 127.7 ‘ (g/BHP/Hr)

CALCULATION FORMULA FOR S.F.O.C. |
CORRECTED BY LOWER CALORIFIC VALUE AT 10200 kcal/kg

S.F.0.C.(LCV) = S.F.0.C.(MEAN) X LCV/ 10200  (g/BHP/Hr)
LCV : LOWER CALORIFIC VALUE OF FUEL OIL= 10160 kcal/kg
At C.S.0 LOAD -
S.F.O.C.LCV)=" 127.7 X 10160 / 10200 = 127.2 (g/BHP/Hr)

CALCULATION FORMULA FOR S.F.O.C.
CORRECTED BY ISO CONDITION

S.F.0.C.(SO)=S.F.O.C.(MEAN) X [ (25-To) X 0.2+(1000~Po) X (~0.02)+(34-Ts) X 0.6 ﬂ XLCV / 10200
- 1000 '

Po=BAROMETRIC PRESS. (mbar)

To=T/C INTAKE AIR TEMP.("C)
Ts=SCAV. AIR TEMP.("C)

At C.S.0 LOAD ISO condition
To= 23.7 C To= 25 C
Po= 1016 mbar Po= 1000 mbar
Ts= 49.8 °C Ts= 34 <C

S.F.0.C.(IS0) = S.F.0.C.(MEAN) X (

(25-23.7) X 0.2+(1000~ 1016).>< (-o. \02)+(34—' 49.8)X0.6 . 110160 /10200
1000 ‘

=126.1 (g/BHP/Hr)
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CALCULATION FORMULA FOR TURBO CHARGER Exh. GAS TEMP.
| CORRECTED BY DESIGN CONDITION

‘ ' (25- To) X3. 16 +(d5- Ts) X0. 18
Exh GAS TEMP (DESIGN)=(273+Texh.)><{ ° W 19 o J _a73

‘ 1000
, Here,

Texh=~ Exh. GAS TEMP. (measured) (C)
To '

T/C INTAKE AIR TEMP. (C)

Tc = SCAV. AIR TEMP. (C)
MEASURED VALUE o DESIGN CONDITION
At CS.0 At C.S.C
938 9 _Texh = 226 £15
; “To = 2, T
Ts = 45  C
At C.S.0 | |
Exh. GAS TEMP (DESIGN) = (273+238) x[ (25- 23.7) X3. 16 + (45— 49, 8) X0. 18 " J_m
- | 1000

-0
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TEST . RESULTS OF FUEL OIL

DOC No. 0-7283__H-390

Name of Sample TE3B9%4 F.O. (Analysxs Method)
Density(15°C) g/em3 0.8475 JIS K 2249
Calorific Value L. : ‘cal/g * 10160 JIS K 2279
Viscosity(50°C) ‘mm2/s 2. 616 JIS K 2283 ;
Flash Point(P.M) °C 7 JIS K 2265
Water by Dist. - wit% <0.05 JIS K 2275
Ash wt% <0.01 JIS K 2272
Sulphur wt% 0.08 JIS K 2541
' S | B .|
Carbon wi% 859 JIS M 8813 | !
. Hydrogen wi% 132 JS M 8813 !
Nitrogen wt% <0. 01 JIS M 8813 " T
Oxygen wt% 0.82 JIS M- 8813 !
Con. Carbon Residue(10%) wt% 0.35 JIS K 2270 -
Cetane Index 51.6 JIs K 2280 | |
Notes : Sampling Day : 17.06t,2007 -!
R - . - I — - o

" CHIEF o%%m\ KL AL 7518 SECTION
TAMANO TESTING DEPARTMENT

MES TESTING RESEARCH CENTER CO.,LTD.
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