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摘要

本公司與台灣電力公司於92年10月6日簽署之「大潭電廠發電用天然氣買賣合約」，預定於97年1月1日由台中液化天然氣廠之接收站開始供應台電公司大潭電廠所需之天然氣，為期25年。為辦理液化天然氣船之進出港與靠泊碼頭作業所需之拖船，係由台航公司委託中信造船以新建方式提供2艘5,400匹馬力VSP型拖船及2艘4,600匹馬力SRP型拖船。

茲因第1艘5400匹馬力拖船所需主機由中信造船向日本Niigata公司訂購，需於95年11月21日至23日期間進行廠試，考量該廠試性能關係本公司在拖船營運期間之權益，因此選派職等配合台航公司、船廠等人員共同參與。主機測試結果符合規範要求。
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前言

本公司與台灣電力公司於92年10月6日簽署之「大潭電廠發電用天然氣買賣合約」，預定於97年1月1日由台中液化天然氣廠之接收站開始供應台電公司大潭電廠所需之天然氣，為期25年。

為辦理液化天然氣船之進出港與靠泊碼頭作業所需之拖船服務事宜，本公司經辦理公開招標後，業於95年2月10日與台灣航業股份有限公司簽訂「北部液化天然氣接收站長期拖船勞務工作契約」，由台航公司提供新建之2艘5,400匹馬力以上VSP型拖船及2艘4,600匹馬力以上SRP型拖船於規定之期限交船至該接收站，並提供所需之船員操作工作等。

另台航公司於95年3月3日與中信造船股份有限公司簽訂拖船建造合約新建55噸拖力級VSP拖船兩艘及50噸拖力級SRP拖船兩艘，目前各預定之交船日為民國96年6月30日及民國96年7月31日。

為完成該拖船之新建及交船，本公司依「該長期拖船勞務工作契約」所需辦理之計劃審查、設計審查、履約管理與建造督導及相關協助、諮詢之專案管理工作，由財團法人聯合船舶設計發展中心於95年7月10日取得『台中液化天然氣廠拖船新建專案管理及顧問服務工作』承攬，目前正依約執行中。

茲因本案拖船所需主機由中信造船向日本Niigata公司訂購，需於95年11月21日至23日期間進行廠試，考量該廠試性能關係本公司在拖船營運期間之權益，因此選派人員配合台航公司、船廠等人員共同參與。

茲簡述本案相關合約關係如下圖：
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茲將本案之主要尺寸、船級及法規等資料簡介如下：

1、 主要尺寸

	型式
	
	VSP拖拉式拖船

	船全長(不包括碰墊)
	約
	32.0公尺

	型寬
	不小於
	11.5公尺

	最大拖力（穩定狀態）
	不小於
	55公噸

	最大馬力船速(海上試航)
	不低於
	12.0節

	最大吃水
	不大於
	5.8公尺

	總噸位
	小於
	500總噸

	載重噸
	約
	105公噸

	燃油櫃
	不小於
	70立方公尺

	淡水櫃
	不小於
	20立方公尺


2、 船級及法規

本船懸掛中華民國之國旗，入籍為中華民國籍；船籍港為台中港。

中國驗船中心船級登記為CR 100＋E，Tug，CMS+，COASTING SERVICE，並應遵照之法規如下:

a.中國驗船中心之鋼船構造規則

b.中華民國現行之船舶檢查規則

c.中華民國現行之船舶設備規則

d.中華民國現行之船舶丈量規則

e.中華民國現行之船舶載重線勘劃規則

f.中華民國航港法規

g.1972年國際海上避碰章程（2001年修正）

2、 出席人員

	No..
	公司
	姓名

	1
	中國石油
	劉晟熙

	2
	中國石油
	方振仁

	3
	台航公司
	陳籐

	4
	台航公司
	謝宗余

	5
	中國驗船中心
	蘇邦光

	6
	聯合船舶設計發展中心
	蕭榮發

	7
	中信造船廠
	張國仁

	8
	中信造船廠
	呂天帆


3、 行程：

1. 11月20日：由桃園機場啟程至成田機場，再轉至Niigata。

2. 11月21日：主機廠試。

3. 11月22日：主機廠試檢討會議。

4. 11月23日：技術會議。

5. 11月24日：返程回國。
4、 測試項目

1、 規範測試要求：

(1). Starting test

(2). 25% Load running test

(3). 50% Load running test

(4). 75% Load running test

(5). 85% Load running test

(6). 100% Load running test

(7). 110% Load running test
(8). Governor test

(9). Fuel consumption measuring at each load running test

(10). Emergency trip device test

(11). Safety device test

(12). Overhaul inspection

(13). NOx document check
2、 廠方安排測試項目及程序
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SUB.No. | 0024,0025

TEST SUBSTANCE
FOR
NIIGATA DIESEL ENGINE

OWNER  : TAIWAN NAVIGATION Co, ITD.

SHIPYARD : _ JONG SHYN SHIPBUILDING Co., Ltd.

SHIP No. : J149

MODEL 8L28HX

NUNBER 24207.24208

RATED OUTPUT 1985 kW

RATED SPEED 750 min™

NIIGATA POWER SYSTEMS CO., LTD.

Assembly Team APPROVED O.YABE

Reciprocating Engine Assembling Group

Production Center PASSED O.YABE
DRAWN H. Asano

DATE 18 - Oct. - 06
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1. GENERAL
The test shall be carried out under coupled condition of diesel engine with water dynamometer on the
test bench.
Using oil : Fuel oil — Marine Diesel Oil Lubricating 0il : SAE 40

Test execution place : Niigata Plant
CLASSIFICATION : China Corporation Register of Shipping (CR)
2. STARTING TEST

The engine shall be started at natural room temp. condition from rated air pressure 2.5 MPa of 300 L
X1 receiver of the factory equipment and it shall be repeated until starting failure.

The following times shall be measured.

A) Air pressure before and after starting each times.

B) Minimum pressure required for starting before re-charging for air receiver.

C) Room temp. Lubricating oil temp. and cooling water temp/ before test.

3. LOAD TEST
Out put Engine speed Duration .
Load (W) (min) (min) Times
25% 496 472 30 1
50% 993 595 30 1
75% 1489 681 30 1
85% 1687 710 60 2
100% 1985 750 60 2
110% 2184 774 30 1
ITEMS OF MEASUREMENT

* Engine speed  * Fuel oil consumption ¢ Cylinder maximum combustion pressure
* Exhaust gas temp. * Pressure and temp. of principal parts of engine
* Fuel pump rack index. - etc

4. GOVERNOR TEST

Stopping water supply to water dynamometer when the load shall be varied gradually from 100%
to 0%.The settled engine speed shall be recorded.




[image: image5.png]5. TEMPERATURE MEASUREMENT

After the load test, temperature of main parts of engine shall be measured.

(1) Main bearing metals
(2) Crank pin metals
(3) Piston pin metals

6. REMOTE CONTROL TEST

7.

(Only two places are measured.)

This test shall be carried out with remote control console
(1) Engine speed control. ( at operation with button switches.)

SAFETY DEVICE TEST

The following items shall be verified in this test.

(01) M/E EMERGENCY STOP 5E

(02) M/E OVER SPEED TRIP 12

(03) M/E L.O. PRESS. LOW TRIP 63QET
(04) MVE HL.T.E.W. TEMP. HIGH TRIP 26WFT
(05) M/E OVER LOAD TRIP

(06) M/E L.O. PRESS. LOW 63QE
(07) T/C L.O. PRESS. LOW 63QTB
(08) M/E H.TF.W. TEMP. HIGH 26WF
(09) M/E H-TE.W. PRESS. LOW 63WF-1
(10) M/E L.T.E.W. PRESS. LOW 63WE-2

(11) M/E OVER LOAD ALARM

(12) M/E REMOTE START FAILURE

(13) M/E START CONDITION FAILURE
(14) MAIN SUPPLY POWER FAILLURE
(15) M/E SHUTDOWN POWER FAILURE
(16) BACK UP POWER FAILURE

(17) CONTROL CARD TROUBLE

(18) M/E CONTROL AIR PRESS. LOW 63AC

PUSH BUTTON
865min-1
0.15MPa
100°C
110% Load
0.20MPa
0.13MPa
95°C
0.05MPa
0.03MPa
105% Load

0.60MPa

ALARM & TRIP
ALARM & TRIP
ALARM & TRIP
ALARM & TRIP
ALARM & TRIP
ALARM
ALARM
ALARM
ALARM
ALARM
ALARM
ALARM
ALARM
ALARM
ALARM
ALARM
ALARM
ALARM
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OWNER ENGMODEL ENG.No.
TAIWAN NAVIGATION Co, LTD. 8L28HX 24207,24208
SHIPYARD RATED OUTPUT RATED SPEED
JONG SHYN SHIPBUILDING Co., Ltd. 1985 kW 750 min™
RULE DATE OF SHOP TRIAL
China Corporation Register of Shipping (CR) 21 -NOV.-06
Meeting about shop trial
8:00~
OUTPUT ENG.SPEED TIME
ITEMS (kW) (min™) FROM TO DURATION
STARTING TEST 8:30~ Required time
25% LOAD 496 472 840 ~ 9:10 30 min
50% LOAD 993 595 9:10 ~ 9:40 30 min
75% LOAD 1489 681 9:40 ~ 10:10 30 min
85% LOAD 1687 710 10:10 ~ 11:10 60 min
100% LOAD 1985 750 11:10 ~ 12:10 60 min
110% LOAD 2184 774 12:10 ~ 12:40 30 min
GOVERNOR TEST 12:40 ~ Required time
TEMP. MEASUREMENT 12:50 ~ Required time
REMOTE CONTROL TEST 13:10 ~ Required time
SAFETY DEVICE TEST 13:30 ~ Required time
MEETING 16:00 ~ Required time

Test execution place : Niigata Plant





5、 測試紀錄
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NIIGATA DIES_EL EN GINE

OWNER TAIWAN NAVIGATION Co.; Ltd.
SHIP YARD _ :' JONG SHYN SHIPBUILDiNG Co., Ltd.
SHIP No. ;1149

ENG. MODEL 8L28HX

| : 24207 . (STARBOARD)
ENG. No. 24208 (PORT)
T | 2700 PS .
RATED OUTPUT ' -~ : 1985 kW
' RATED SPEED 750 min’
Rule CHINA CORPORATION REGISTER OF SHIPP]NG (CR)
Inspection No. ’7 | 2 06‘ 4-0 ﬂ / \
Surveyor ( L\ A
: . \/”. A=
 NIIGATA POWER SYSTEMS CO., LTD.
Quality Control Group APPROVED . . A a Sebe
Assembly Team APPROVED @
Rcc1procat1ng Engine Assemblmg Group P ASSE]j %
_ Lo
Production Center TESTED /M/M
DATE 21-Nov-06
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Chinese Petroleum Corp.
Mr. C. H. Liu / Deputy Chief Executive

Chinese Petroleum Corp.
Mr. J. Z. Fang / General Manager, Engineering Division

Taiwan Navigation Co., Ltd.
Mr. Chen Teng / Senior Vice President, Marine Dept.

Taiwan Navigation Co., Ltd.
Mr. Hsieh Tsung - Yu

China Corporation Registér of Shipping
Mr. Bang — Kuang Su / Deputy Chief Surveyor

United Ship Design & Development Center

Mr. Roscow Hsiao / Head, Planning & Control Section, Business Dept.

Jong Shyn Shipbuilding Co., Ltd.
Mr. Correfer Chang / Vice President

Jong Shyn Shipbuilding Co., Ltd.
Mr. Leon Lu / Prolect Manager

Taisin Engineering Co., Ltd.
Mr. Hsin — Hua Chen / Chief Engineer
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(1/12)

Eng. No. 24207  (Starboard) ' '
Cylinder No. 1 2 3 4 5 6 7 8
Beginning of Injection
Before T.D.C. Deg.| 13.0 12.0 12.5 125 12.0 12.5 13.0 125
Fuel
Injection | Rack Index at 100% Load |mm | 19.5 19.5 19.0 19.0 19.0 19.0 20.0 195
Pump 1" Fyel Handle at 100% Load 5.9
Rack Index at 110% Load | mm | 20.0 20.5 20.0 20.5 20.0 20.5 21.0 20.5
Fuel Handle at 110% Load 6.3
Eng. No. 24208 (Port)
Cylinder No. 1 2 3 4 5 6 7 8
Beginning of Injection
Deg. - !
Beforo T.D.C. eg. | 13.0 125 13.0 125 13.0 13.0 13.0 125
Fuel
Injection | Rack Index at 100% Load |mm| 20.0 195 19.5 19.5 20.0 19.5 19.5 20.0
Pump | Fyel Handle at 100% Load 6.0
Rack Index at 110% Load | mm | 21.0 20.5 20.5 20.5 20.5 20.5 20.5 21
Fuel Handle at 110% Load ' 6.3
Fuel Injection Type Bosch Type (5B25B) .
Pump Plunger Bore 25.0 mm
Fuel Injection | 1njection Nozzle Dimension 0.45 mm x 10 holes x 140 degree.
Valve Injection Nozzle Test Press. \ 33.0 MPa
Open Before T.D.C (STD) 66 deg. Open | Before B.D.C (STD) 56 deg.
Intake Air Exhaust
D. . T.D. TD .
Valve Close Atfter B.D.C (STD) 49 deg Valve Close | After C (STD) 58 deg
Tappet Clearance (Standard) 0.5 mm Tappet Clearance (Standard) 0.5 mm
Piston Top Clearance (Standard) 15.5 mm
Starting Valve (Standard) Open Before T.D.C Odeg. | Close After T.D.C 130 deg.
Starboard 1-3-2-5-8-6-7-4
Firing Order
Port 1-4-7-6-8-5-2-3
Starboard Clock wise (view from the flywheel side)
Rotation Direction -
Port Counter Clock wise (view from the flywheel side)

FUEL OIL and LUBRICATING OIL (on the shop test)

Trade Name Marine Diesel Oil Density (15°Cg/cm’) 0.8547
) Supplier Nippon Qil Corporation Viscosity (at 50°C) 1.94 mm?s
Fuel ol Flash Point 645 C Calorific Value (Gross) 45,410 J/g
Pour Point -325 C Calorific Value (Net) | 42,640 J/g
Trade Name Marine T204 Density (1 5C g/cm3) 0.903
LUbl;i)(;?ting Supplier Nippon Qil Corporation Viscosity (at 40°C) 147.4 mm%/s
Pour Point -17.5 C Viscosity (at 100°C) 14.90 mm%s
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DIESEL ENGINE (STARBOARD) |
Engine Model 8L.28HX Rated Output 1985 kW | No. of Cylinder . 8 Cylinder Bore 280 mm
Engine No. 24207 |Over Load Output 2183 kW '| Rated Speed 750 min™!| Piston Stroke 370 mm
Indicated Mean Effective Press. 1.861 MPa Max. Combustion Press. 14.7 MPa
Output Rate 16.12 MPa-m/s App. Total Weight 21,500 kg
TURBO CHARGER
Model. TPS61D01 Serial No HT 474577 | Max. Speed / Max. Temp. 35,040 min-1 650 °C
Matching CV10_CT60_CA19 / TV01_TT16_TAS80 Manufacturer ABB Turbo Systems Litd.
GOVERNOR |
Model RHD10—PC Serial No. 69004518 Drawing No. 105866-4410
Droop / Needle 60 1/4 Open Specification ~ Port:3 , P.L.V.:2.8 , F/W:2G
Manufacturer ZEXEL Co., Ltd.
GEISLINGER COUPLING
Model BC72/15/140U-12R0 Serial No. 172694
Manufacturer NICO Precision Co.,Inc
CRANK SHAFT DEFLECTION MEASUREMENT
5) Top (1) Deflection gauge position
Stroke 370 mm
Fuel Exhaust
Injection  (4) (2) Manifold
Pump Side Side
©) *)
Negative Positive
@)
Bottom
View from flywheel side
Measurement Cylinder No. Unit: 1/100 mm
Position 1 2 3 4 5 6 7 8
1 0 0 0 0 0 0 0 0 /
@) -1.5 0.5 0 0 0 0 0 -1.0 /
3) 3.5 1.0 0.5 0.5 0 0 0 -1.0 /
@) 2.0 0.5 0 0 0 0 0 05 |/
) 0 0 0 0 +0.5 0 . +0.5 0
Note : 1) The above values were measured by deﬂeciion gauge in the cold, at natural temp. condition after

assembling of the engine was completed.

2) The value of negative indication of the above is that the shrinkage of the distance between the adjacent
crank webs. The positive value is the expansion.

3) The above drawing is viewing from the flywheel side.
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Model 8L28HX
Eng. No, 24207 (Starboard) 21-Nov-06
Order 1 2 3 4 5
Load % 25 50 75 85 85
Duration h 1/2 12 12 12 1
Engine Speed min™ 472 595 681 710 710
Water Brake Weight Set kN. 14,01 22,25 29.16 31.69 31.69
Shaft Output kW 496 993 1489 1687 1687
Fuel Handle Pointer — 3.0 41 5.0 54 5.4
Fuel Oil Consumption kg/h 109.3 205.0 297.8 334.9 336.6
Fuel Oil Consumption Rate g/kWh 2203 206.5 200.0 199.0 199.5
" (converted 15O conditions) &/kWh 221.6 207.5 200.7 199.7 200.1 )
Eng. Lube, Oil 0450 (0.430) | 0.450 (0.435)| 0470 (0.451)| 0.470 (0.456) | 0.470 (0.455)
H.T.F.W.Cooling 0.150  (0.132)| 0.200 (0.185)| 0.250 (0.234)| 0.265 (0.253) | 0.264 (0.253)
Press, | LE-W-Cooling Mmpa ||-9:045_(0.050)| 0.085 (0.091)| 0.120 (0.126)| 0.130 (0.139)| 0.130 (0.139)
Charge Air 0.020 (0.024)| 0.075 (0.075)| 0.145 (0.146)| 0.175 (0.176) { 0.178 (0.176)
Turbo Charger Lube. Oil 0260 (0.251)| 0.260 (0.253)| 0.240 (0.253)| 0.240 (0.253) | 0.240 (0.254)
Fuel Oil 0.165 (0.160)| 0.160 (0.152)] 0.150 (0.137)| 0.142 (0.136) | 0.142 (0.136)
No. 1 Cylinder 7.3 9.8 12.3 13.3 13.3
No, 2 Cylinder 7.3 9.7 12.3 13.3 13.2
No. 3 Cylinder 7.3 9.7 12.2 13.2 132
Max No. 4 Cylinder 74 9.8 123 133 13.3
Press. | No. 5 Cylinder MPa 7.3 9.8 12,3 13.3 13.3
No. 6 Cylinder 7.3 9.7 12.2 13.2 13.2
No. 7 Cylinder 74 9.8 12.3 13.3 13.3
No. 8 Cylinder 7.4 9.7 12.2 13.2 13.2
Mean 7.32 9.75 12.27 13.27 13.24
No. 1 Cylinder 250  (263) | 320 (324) | 325 (336) | 325 (333) | 325 (336)
No. 2 Cylinder 255  (269) | 315 (327) | 325 (331)| 330 (333) | 330 (334)
No. 3 Cylinder 235  (252) | 305  (318) | 320 (328) | 325 (331) | 325 (333)
.| No. 4 Cylinder 250  (267) | 315 (329) | 325 (339) | 330 (341) | 335 (342)
E;‘,: 1.11(;38 No. 5 Cylinder i 245  (259) | 305  (316) | 315 (321)'| 320 (323) | 320 (324)
" | No. 6 Cylinder 255  (272) | 310 (321) | 315 (323) | 320 (324) | 320 (325)
No, 7 Cylinder 255  (272) | 305  (313) | 315 (322) | 320 (326) | 325 (327)
No. 8 Cylinder 260 (277) | 315 (332) | 330 (344) | 330 (341) | 330 (341)
Mean 251 (266) | 311 (323) | 321 (331 | 325 (332) | 326 (333)
No. 1 Cylinder 10,0 13.0 16.0 18.0 18.0
No. 2 Cylinder 10.0 135 16.0 18.0 18.0
No. 3 Cylinder 10.0 13.0 16.0 17.0 17.0
Fuel 1™~ 4 Cylinder 10.0 13.0 16.5 18.0 18.0
Pump No. 5 Cylinder mm 10.0 13.0 16.0 17.5 17.5
]l; :z]; No. 6 Cylinder 10.5 135 16.5 18.0 18.0
No. 7 Cylinder 10.5 14,0 17.0 18.5 18.5
No. § Cylinder 10.5 14.0 17.0 18.0 18.0
Mean 10.2 134 164 17.9 17.9
Lube. Oil | Cooler Inlet c 24 38 45 48 48
Temp. | Eng. Inlet 42" (45.0) | 50 (53.3) 51 (33.0) | 50 (52.8) 50 (52.9)
H.T.F.W. Eng, Inlet 48 (53.0) 66 (71.0) 73 (74.0) 74 (75.0) 74 (75.0)
Cooling | H.T.E.W. Eng. Outlet 56 (61.2) 69 (74.0) 75 (76.0) 77 (78.0) 78 (79.0)
Water | L.T.F.W.A/CInlet i@ (15.0) (19.0) (22.0) (23.0) (24.0)
Temp. | LT.F.W. Outlet (12.0) (18.0) (26.0) (30.0) (3L.0)
Speed min~ (11710) (19660) (25430) (27330) (27310)
Turbo | Boost Air Temp. (A/C In) 37 (39.2) 83 (81.8) | 125 (123.0)| 144 (138.8)| 142 (139.0)
Charger | Boost Air Temp. (A/C Out) c 19 (20.8) 29 (31.2) 41 (41.7) 44 (46.4) 50 471.7
Out Exh. Gas Temp. 305 (318) | 360 (360) | 330  (329) | 320 (314) | 320 (315)
Back Press. mmAq 8 25 57 62 62
Room Temp. C 14.0 15.0 16.0 16.0 16.0
Note : Lube, Oil Cooler and Filter, F.W. Cooler is the factory's equipment.

Note : (

) Within parénthesis is monitoring system.





[image: image13.png]SHOP TEST RECORD
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Model SL28HX
Eng. No, 24207 (Starboard) 21-Nov-06
Order 6 7 8
Load % 100 100 110
Duration h 1/2 1 12
Engine Speed min’ 750 750 774
Water Brake Weight Set kN 35.28 35.28 37.62 /
Shaft Qutput kW 1985 1985 2183
Fuel Handle Pointer - 59 5.9 6.3 /
Fuel Oil Consumption kg/h 3944 394.6 435.7 /
Fuel Oil Consumption Rate g/kWh 198.7 198.§/ \((,b.‘l?’ 199.6 /
v (converted 1SO conditions) g/kWh 199.2 1993 200.1 /
Eng. Lube. Oil 0480 (0.465)| 0480 (0:465)| 0.480 (0.467) /
H.T.F.W.Cooling 0.280 (0.275)| 0280 (0.277)| 0:310 (0.294) /
Press, | L TF-W-Cooling vpa ||LO045 _(0154)| 0.145 (0.154)| 0.160 (0.164) /
Charge Air 0.220 (0.218)| 0220 (0.219)| 0.245 (0.243) /
Turbo Charger Lube, Oil 0.240 (0.253)| 0.240 (0.253) | 0.240 (0.253) /
Fuel Oil 0.140 (0.129) | 0.140 (0.128)| 0.130 (0.123) /
No. 1 Cylinder 143 14.3 14.9 /
No. 2 Cylinder 143 143 14.9 [
No. 3 Cylinder 142 - 142 14.9 /
Max, | No.4 Cylinder 14.3 143 14.8 /
Press, | No.5 Cylinder MPa 14.3 14.3 14.9 /
No. 6 Cylinder 14.2 142 14.8 /
No, 7 Cylinder 143 143 14.9 [
No, 8 Cylinder 143 14,3 14.8
Mean 143 1428 14.87
No. 1 Cylinder 330 (342) | 330 (341) | 345  (356)
No. 2 Cylinder 330 (340) | 335 (338) | 350  (355)
No. 3 Cylinder 330  (343) | 335 (342) | 350 (358)
Eh. Gag |04 Cylinder 340 (349). | 340 (348) | 360  (366)
Te;np. No. 5 Cylinder C 330 (332) | 330 (331) | 345 (350)
No. 6 Cylinder 325 (337) | 330 (335) | 345 (352)
No. 7 Cylinder 325 (332) | 325 (332) | 335 (347
No. 8 Cylinder 330  (339) | 330 (339) | 340  (354)
Mean 330 (339) | 332 (338) | 346  (355)
No. 1 Cylinder 19.5 19.5 -~ 200
No. 2 Cylinder 19.5 19.5 205
No. 3 Cylinder 19.0 19.0 20,0
Fuel ™ No. 4 Cylinder 19.0 190 205
Pump ™. 5 Cylinder mm 19.0 19.0 20.0
Rack -
Index | No. 6 Cylinder 19.0 19.0 20.5 -
No. 7 Cylinder 20.0 . 20,0 21.0
No. 8 Cylinder 19.5 195 205
Mean 193 19.3 204
Lube. Oil | Cooler Inlet ' C 48 48 49
Temp. | Eng. Jolet 51 (53.0)| 50 (524)| 50  (53.0)
H.T.F.W. Eng, Inlet 74 (138)| 74 (73| 15 (745
Cooling | H.TE.W. Eng. Outlet 78 (765)| 18 (59| 78  (772)
Water | L.T.F.W. A/C Inlet °c (26.0) (25.0) (25.0)
Temp. | L.T.EW. Outlet (32.0) (32.0) (33.0)
Speed min™ (29830) (29820) (31460)
Turbo | Boost Air Temp. (A/C In) 164  (1614)] 164 (161.0)| 179 (177.6)
Charger | Boost Air Temp. (A/C Out) k¢ 49  (493) | 48 . (476) | 50  (5L1)
Out Exh. Gas Temp. 300 (301) | 300 (300) | 305 (301)
Back Press. mmAq 80 80 85
Room Temp, C 16.5 17.0 17.0

Note : Lube, Qil Cooler and Filter, F.W. Cooler is the factory's eqmpment

Note : () Within parenl.hesxs is monitoring system.
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CHARACTERISTIC CURVES
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Eng. No.: 24207 (Starboard) Date:  21-Nov-06
STARTING TEST
Starting Times 1 2 3 4 5 6 Engine succeeded 15 | 16 17
Starting air press. | Before | 2.50 | 2.35 | 2.20 | 2.05 | 1.95 | 1.80 starting 3 time(s) | 0.90 | 0.85 | 0.75
(MPa) After | 235220205 1.95] 1.80 | 1.70 during this time. 085 0.75 | —
Air receiver was used 300 L x 1 piece(s). Room Temp. 13 C
Cooling Water Temp. 2 C
Note : Air receiver is the factory's equipment. Lube. Oil Temp. 17 °C
GOVERNOR TEST
Settle Instant Settle Settled time
Load % 100 0 0
Eng. speed min? 750 - 790 — sec
Percentage % - — 5.3
Note : The settled speed was recorded after discharging the water of water dynamometer.
TEMPERATURE MEASUREMENT Unit : °C
Cylinder No. 1 2 3 4 5 6 7 8 9
Main bearing metal 68 69 68 68 67 68 68 68 67
Crank pin metal 68 69 69 69 69 69 69 68
Piston pin metal - - - 71 - - - 71
Lube. oil temp. in the engine bed
SAFETY DEVICE TEST
No. Item Mark Design Point Result Alarm Trip
1 M/E Emergency Stop 5E Push Button O O
2 MJ/E Over Speed Trip 12 about 865  min? 865 min? O @)
3 MJE L.O. Press. Low Trip 63QET | 0.15 + 0.015 MPa | 0.15 MPa O @
4 M/E H.T.F.W. Temp. High Trip 26WET | 100 + 3 C circuit make O e
5 M/E Over Load Trip - 110% Load circuit make O O
6 M/E L.O. Press. Low "63QE | 020 + 0.015 MPa change Setting O —
7 T/C L.O. Press. Low 63QTB | 0.13 =+ 0.015 MPa change Setting O -
8 M/E H.T.F.W. Temp. High 26WF | 95 + 3 C circuit make O -
9 M/E H.T.F.W, Press. Low 63WF-1| 005 + 001 MPa change Setting O —
10 M/E L.T.F.W. Press. Low 63WF-2| 0.03 + 001 MPa change Setting O -
11 M/E Over Load Alarm - 105% Load circuit make @) -
12 M/E Remote Start Failure - - @) -
13 M/E Start Condition Failure - - O —
14 Main Supply Power Failure - - circuit make O -
15 M/E Shoutdoun Power Failure - - circuit make O —
16 Back Up Power Failure - - circuit make O -
17 Control Card Trouble - - circuit make @) -
18 Control Air Press. Low 63AC | 060 + 002 MPa 0.60 MPa O -
REMOTE CONTROL TEST (NO LOAD)
Push Button Switch IDLE 500min-1 600min-1 700min-1 | 750min-1
. . 4 | Starborad 400 500 600 700 750
Engine Speed i Port 400 500 600 700 750
. Starborad 0.105 0.200 0.260 0.320 0.360
Governor Cont.Air Press. MPa Port 0.106 0.205 0.270 0.330 0.370

3 At operation with button switches.
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DIESEL ENGINE (PORT)
Engine Model 8L28HX | Rated Output 1985 kW | No. of Cylinder 8 Cylinder Bore 280 mm
Engine No. 24208 |Over Load Output 2183 kW Rated Speed 750 min™| Piston Stroke 370 mm
Indicated Mean Effective Press. 1.861 MPa Max. Combustion Press. 14.7 MPa
Output Rate 16.12 MPa'm/s App. Total Weight 21,500 kg
TURBO CHARGER ' .
Model. TPS61D01 Serial No HT474578 Max. Speed / Max. Temp. 35,040 min-1 650 °C
Matching CV10_CT60_CA19 / TV01_TT16_TAS80 Manufacturer ABB Turbo Systems Ltd.
GOVERNOR
Model RHD10 —BC Serial No. 68904428 Drawing No. 105866-4410
Droop  Needle 6.0 1/2 Open Specification ~ Port:3 , P.L.V.:2.8 , FFW:2G
Manufacturer ZEXEL Co., Ltd.
GEISLINGER COUPLING
Model BC72/15/140U-12R0 . Serial No. 172695
Manufacturer NICO Precision Co.,Inc

CRANK SHAFT DEFLECTION MEASUREMENT

1) Top (5) Deflection gauge position
Stroke 370 mm
Fuel Exhaust
Injection  (2) (4) Manifold
Pump Side Side
© +)
Negative Positive
3)
Bottom
View from flywheel side
Measurement Cylinder No. Unit: 1 / 100 mm
Position 1 2 3 4 5 6 7 8
) 0 0 0 0 0 0 0 0 /
© +1.5 +0.5 0 0 0 0 0 0 /
G) +3.0 0 +0.5 -1.0 0 0 0 -1.0 /
@ 415 +0.5 +0.5 0.5 0 0.5 +0.5 05 |/
©) 0 +0.5 0 0 0 0 0 o |/

Note : 1) The above values were measured by deflection gauge in the cold, at natural temp. condition after
assembling of the engine was completed.

2) The value of negative indication of the above is that the shrinkage of the distance between the adjacent
crank webs. The positive value is the expansion.

3) The above drawing is viewing from the flywheel side.
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Eng. No. 24208 {(Port) 21-Nov-06
Order ' 1 2 3 4 5
Load % 25 50 75 85 85
Duration h 1/2 1/2 12 1/2 1
Engine Speed min! 472 595 681 710 710
Water Brake Weight Set kN 14.01. 22.25 29.16 31.69 31.69
Shaft Output kW 496 993 1489 1687 1687
Fuel Handle Pointer — 31 4.1 5.0 54 54
Fuel Oil Consumption kg/h 108.7 204.1 296.3 335.3 3341
Fuel Oil Consumption Rate g/kWh 219.1 205.6 199,0 198.7 198.0
" (converted ISO conditions) 2/kWh 220.4 206.6 199.7 199.5 198.6
Eng, Lube, Oil 049 (048) | 049 (049) | 050 (0.50) | 050 (0.50) | 0.50  (0.50)
H.T.F.W.Cooling 015 (014) | 021  (0.19) | 024 (0.22) | 025 (0.24) | 025 (0.24)
Press, |—CLE-W-Cooling MpPa ||L005 _ (005) | 009 (0.10) | 013 (0.13) | 014 (0.15) | 014 (0.15)
Charge Air 0027 (0.024)| 0.071 (0.075)| 0.140 (0.143)| 0.170 (0.168) | 0171 (0.189)
Turbo Charger Lube. Oil 025 (©27)| 025 (027)| 024 (027) | 024 (027) | 024 (0.27)
Fuel Oil 017 (015)| 017 (015) | 016  (014) | 015 (0.14) | 015 (0.14)
No., 1 Cylinder 7.4 9.8 123 13.2 13.2
No. 2 Cylinder 74 9.8 . 123 133 13.2
No. 3 Cylinder 74 9.8 124 133 13.2
Max No. 4 Cylinder 74 9.8 123 13.2 13.2
Press. No. 5 Cylinder MPa 7.5 9.8 124 13.3 13.3
No. 6 Cylinder 7.5 9.8 12.3 13.2 13.2
No. 7 Cylinder 75 9.9 12.3 13.3 13.3
No. 8 Cylinder 15 9.9 123 133 13.3
Mean 7.43 '9.80 1233 13.25 13.24
No. 1 Cylinder 260 (276) | 305  (324) | 310 (321) | 305 (316) | 310  (320)
No, 2 Cylinder 250 (267) | 305  (320) | 325 (332) | 320 (332) | 325 (339)
No. 3 Cylinder 250  (258) | 305 (320) | 325 (329) | 320 (329) | 320 (331)
No. 4 Cylinder 260 () | 315 (325 | 325 (329 | 325 (328) | 330 (332)
E;:;gf’s No. 5 Cylinder C 255 (274) | 305 (17) | 320  (324) | 320  (327) | 320 (328)
No. 6 Cylinder 235 (46) | 295 (304) | 315 (319) | 315 (319) | 315 (321)
No. 7 Cylinder 260 (273) | 305 @G17) | 325 (332) | 325 (335 | 330 (338)
No. 8 Cylinder 260 (277) | 305 (318) | 320 (328) | 315 (327) | 320 (330)
Mean 254  (268) | 305 (318) | 321 (327) | 318 (327) | 321 (329)
No. 1 Cylinder 10.5 13.5 17.0 18.5 18.5
No. 2 Cylinder 10.0 13.5 16.0 17.5 17.5
No. 3 Cylinder 10.5 13.5 16.5 18.0 18.0
Fuel ™ No. 4 Cylinder 10.0 130 16.0 175 175
Pump N e.5 Cylinder mm 105 135 16.5 18.0 18.0
11:1:‘;]; No. 6 Cylinder 105 13.5 16.0 17.5 17.5
No. 7 Cylinder 11.0 13.5 16.5 18.0 18.0
No. 8 Cylinder 11.0 14.0 17.0 18.5 18.5
Mean 10.5 13.5 164 17.9 17.9
Lube. Oil | Cooler Inlet C 25 44 53 57 58
Temp. | Eng. Inlet 39 @57)| S0 (514)| 51 (520)| 51 (524) | 51 (526)
H.T.F.W. Eng, Inlet 42 (47.0) 63 672) | 73 (738) | 74 (73.9) 74 (73.8)
Cooling | H.T.F.W. Eng, Outlet 45  @90)| 67 (696)| 76 (766 | 77 (769 | 78 (76.8)
Water | L.T.FW, A/C Inlet c (15.2) (18.6) (21.6) (23.2) (24.2)
Temp. | L.T.F.W. Outlet (17.0y (24.0) (28.0) (31.0) (32.0)
Speed min™ (11590) (19240) (25010) (26950) (26770)
Turbo | Boost Air Temp. (A/C In) 35 (370)| 79 (780) | 124 (1193)] 139 (341)] 141 (1339)
Charger | Boost Air Temp. (A/C Out) °C 17 (190)] 26 . (7.0)| 40 (395 | 44 (442 | 46 (455
Out Exh, Gas Temp. 305 (313) | 360 (350) | 330 (329) | 315 (317) | 315 (317)
Back Press. - mmAq "6 23 38 40 40
Room Temp. C 14.0 15.0 16.0 16.0 16.0
Note : Lube. Qil Cooler and Filter, F.W. Cooler is the factory's equipment,
Note : ( ) Within parenthesis is monitoring system.
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Modcl 8L28HX
Eng. No, : 24208 (Port) 21-Nov-06
Order 6 7 8
Load % 100 100 110
Duration h 1/2 1 1/2
Engine Speed min" 750 750 774
Water Brake Weight Set kN 35.28 35.28 37.62 /
Shaft Output kW 1985 1985 _ 2183 [
Fuel Handle Pointer — 6.0 6.0 6.3 ]
Fuel Oil Consumption kg/h 392.8 392.4 4335 /
Fuel Oil Consumption Rate g/kWh 197.9 197.7 198.6 /
" (converted ISO conditions) g/kWh 198.6 198.2 . 199.1 /
Eng, Lube, Oil 0.500 (0.503)| 0.500 (0.504) | 0.505 (0.505) /
H.T.E.W.Cooling 0310 (0.290)| 0310 (0.291)| 0.325 (0.311) /
Pross, |_LTF-W.Cooling MPa |10 (0.163)] 0160 (0.165)| 0.175 (0.175) /
" | Charge Air 0217 (0.215)| 0210 (0.215)| 0.240 (0.240) /
Turbo Charger Lube. Oil 0.230 (0.268) |. 0.230 (0.268) | 0.230 (0.268) /
Fuel Oil 0140 (0.131)| 0140 (0.131)| 0.140 (0.129) /
No. 1 Cylinder 14.3 143 15.0 /
No. 2 Cylinder 144 143 15.0 /
No. 3 Cylinder 143 14.3 15.0 /
Max. | No. 4 Cylinder 144 14.3 149 /
Press. | No.5 Cylinder MPa 143 143 15.0 /
No. 6 Cylinder 14.3 143 14.9 /
No. 7 Cylinder 143 14.3 15.0
No. 8 Cylinder 14.3 143 14,9
Mean 14.33 14.30 14.97
No. 1 Cylinder 325  (328) | 325 (327) | 335 (341)
No. 2 Cylinder 335  (341) | 335 (340) | 350 (354)
No. 3 Cylinder 340 (337) | 340 (336) | 350 (347)
No. 4 Cylinder 345 (342) | 335 (340) | 355 (356)
E,’;h G ™ Ne. 5 Cylinder C 335 (335) | 335 (335) | 345 (345
“P- ™ No. 6 Cylinder 335 (333) | 335 (333) | 345 (346)
No. 7 Cylinder 345 (347) | 345 (346) | 355 (358)
No. 8 Cylinder 325 (331) | 325 (330) | 335 (339)
Mean 33  (337) | 334  (336) | 346  (348)
No. 1 Cylinder 20.0 20.0 21.0
No. 2 Cylinder 19.5 19.5 20.5
No. 3 Cylinder 19.5 20.0 20.5
Fuel ™. 4 Cylinder 195 195 205
Pump 6. 5 Cylinder mm 20.0 195 205
Rack -
Index No. 6 Cylinder 19.5 195 . 205
No. 7 Cylinder 19.5 19.5 205
No. 8 Cylinder 20.0 200 21.0
Mean 19.7 19.7 20.6
Lube. Oil | Cooler Inlet < 58 58 59
Temp. | Eng. Inlet 52 (529 | 52 (525)| 52 (53.0)
H.T.F.W. Eng. Inlet 73 (133)| 13 (32| B (734
Cooling | H.T.E.W. Eng, Outlet 78 (765)| 718 (763)| 78  (76.6)
Water | LT.F.W.A/ClInlet T (26.0) (24.1) (24.9)
Temp. | L.T.F.W.Outlet (35.0) (34.0) 35.0)
Speed min’ (29580) (29520) (31020)
Twbo | Boost Air Temp. (A/C In) 165 (1574)| 164 (157.4)| 177  (172.6)
Charger | Boost Air Temp. (A/C Out) T 50 48.2) | 50 (48.2) 52 (51.7)
Out Exh, Gas Temp. 305 (305) | 305 (305) | 305  (300)
Back Press. mmAgq 40 40 ' 40
Room Temp. C 16.5 17.0 17.0

Note : Lube. Oil Cooler and Filter, F.W. Cooler is the factory's equipment.
Note : ( ) Within parenthesis is monitoring system,
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CHARACTERISTIC CURVES
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Epg. No.: 24208 (Port) Date:  21-Nov-06
STARTING TEST
Starting Times 1 2 3 4 5 6 Engine succeeded 16 | 17 18
Starting air press. | Before | 2.50 | 2.36 | 2.25 |21.00| 2.00 | 1.90 starting 3 time(s) | 0.92 | 0.85 | 0.78
(MPa) After | 2.36 | 2.25 121.00| 2.00 | 1.90 | 1.80 during this time. 085|078 | —
Air receiver was used 300 L x 1 piece(s). Room Temp. 13T
Cooling Water Temp. 2 <
Note : Air receiver is the factory's equipment. Lube. Oil Temp. 155 °C
GOVERNOR TEST
Settle Instant Settle Settled time
Load % 100 0 0 '
Eng. speed min” 750 - 790 — sec
Percentage % — — 53
Note : The settled speed was recorded after discharging the water of water dynamometer.
TEMPERATURE MEASUREMENT Unit : °C
Cylinder No. 1 2 3 4 5 6 7 8 9
Main bearing metal 67 68 69 70 69 69 71 69 68
Crank pin metal 68 70 71 70 70 72 71 71 P
Piston pin metal - - - 71 - - 71 -
Lube. oil temp. in the engine bed
SAFETY DEVICE TEST :
No. Item Mark Design Point Result Alarm Trip
1 M/E Emergency Stop 5E Push Button O O
2 M/E Over Speed Trip 12 about 865  min™ 865 min™ @) O
3 M/E L.O. Press. Low Trip 63QET | 0.15 + 0.015 MPa | 0.15 MPa O @)
4 M/E H.T.F.W. Temp. High Trip 26WFT | 100 + 3 C circuit make O o)
5 M/E Over Load Trip - 110% Load circuit make O O
6 M/E L.O. Press. Low 630E | 0.20 £ 0.015 MPa change Setting O -
7 T/C L.O. Press. Low 63QTB | 0.13 =z 0.015 MPa change Setting O -
8 M/E H.T.F.W. Temp. High 26WF | 95 =+ 3 C circuit make | O -
9 M/E H.T.F.W. Press. Low 63WF-1| 0.05 + 001 MPa change Setting O -
10 M/E L.T.F.W. Press. Low 63WF-2| 0.03 + 0.01 MPa | change Setting O -
11 M/E Over Load Alarm - 105% Load circuit make O -
12 M/E Remote Start Failure - - O -
13 M/E Start Condition Failure - - O -
14 Main Supply Power Failure - - circuit make O -
15 M/E Shoutdoun Power Failure - - circuit make O —
16 Back Up Power Failure . - - circuit make O -
17 Control Card Trouble - - circuit make @) -
REMOTE CONTROL TEST (NO LOAD)
Push Button Switch IDLE 500min-1 600min-1 700min-1 750min-1
. .4 | Starborad 400 500 600 700 750
Engine Speed min Port 400 500 600 700 750
. Starborad 0.105 0.200 0.260 0.320 0.360
Governor Cont Air Press. | M2 0.106 | 0.205 0.270 0330 | 0370

¢ At operation with button switches.
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Judgment of Engine Performance (12/12)
24207 (Starboard) : '
Eng. No. : 24208 (Port) Date - " 21-Nov-06
. . Measured data ' M d dat /
No. Item Permissible value (Starboard) Judgment| Page eaz’l:;t) B Judgment | Page
Starting Test ,
1 ( 300 L) Mose than 6 times 16  times | Satisfied | 6 /12| 17  times | Satisfied |11 /12
Lubricating oil
0.48 ’ . 0.50 .
2 Press. (Eng. Inlet) 035 ~0.60 MPa (047) MPa | Satisfied (0.50) MPa | Satisfied
¢ : 30 4/12 32 . 9712
“1 Temp. (Eng. Inlet 51 ~ 60 C C * L *
p. (Eng. Inlet) 52) ‘ 53 ©
(At 100% load)
H.T.F.W.Cooling ‘
Press. (Eng. Inlet) 0.28 ~ 036 MPa 0.28 MPa * 0.31 MPa *
3 (0.28) 4 (0.29)
| 1 Outlet 68~7 C || 5 < . o v
emp. . ~ 9 #*
p- (Eng. Outlet) (76) 76 C
(At 100% load)
LT.F.W.Cooling
4 , 0.15 0.16
. Press. . Inlet 0.15 ~ 025 MP MP * *
% ress. (Eng. Inlet) . a (0.15) a 4/12 (0.16) MPa 9/12
(At 100% load)
Fuel oil
5 - 0.14 . 0.14 .
% Press. (Eng. Inlet) 0.05 ~0.15 MPa (0.13) MPa 4/12 (0.13) MPa 9/12
(At 100% load)
Turbo Charger Lube. Oil
6| Pross. (TC. Intet) 020 ~ 045 MPa | %2*  wpa | Satisfied | 4/12] 2 Mra | Satisfied | 9/12
(0.25) : 0.27)
(A1 100% load)
Exhaust gas temp.
7 Cylinder Outlet Lessthan 450 °C (g:g) C : éig) C
¢ 15 Satisfied | 4 /12 20 Satisfied | 9 /12
Deviation lessthan 60 C a7 C (19) C
(A1 100% load)
Fuel oil consumption Less than
j‘( et off constimption 2058 gkWh|| 198.8 g/kWh| Satisfied | 4 /12| 197.7 g/kWh| Satisfied | 9 /12
“|  (At100% load) (196 g/kWh + 5 %)
Cylinder maximum
9 Pressure Less than 14.7 MPa 14.3 MPa ] 14.3 MPa ]
tisfied | 4 /12 - | Satisfied | 9 /12
% | Deviation Lessthan 0.5 MPa 0.1 MPa Satisfie / 0.0 MPa | DN ENC /
(At 100% load)
Governor test
100% t0 0% Instant | Lessthan 15 % L= % . - % .
tisfied | 6 /12 Satisfied |11 /12
10 Settled | Lossthan 10 % | 53 g |SHsted | /1A 5, g | Satisfed 11/
Time Less than 5 sec — Sec - sec
Bearing temp. _
Main bearing metal Lessthan 90 °C 69 C . 71 C .
: o Satisfied | 6 /12 o Satisfied |11 /12
1 Crank pin metal Lesstham 95 °C || 69 c | Saushed) 6/ 72 c | T
Piston pin metal Lessthan 100 °C 71 C 71 C
Note 1: ¥ mark of ltem no., the data value was measured at 100% load operation. .
Note 2: Lube. Oil cooler and Fresh water cooler, Temp. control valve of Lube. oil and Fresh water are Factory's equipment.
Note 3: Fuel oil and Sea water were supplied with the factory's feed pump, therefore the data is mentioned for the reference.
Note 4: * mark at judgment is mentioned for the reference, because of the above.

Note 5: (

)} Within parenthesis is monitoring system.




6、 測試會議紀錄
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7、 額定出力及油耗查核
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結論：

依據以上測試記錄，主機最大連續出力2,700 PS（於進氣溫度45℃，海水溫度32℃條件下）符合規範，另單位馬力耗油率146.6 g／ps.hr（量測標準依據ISO 3046/1及燃油之低熱值10,200仟卡／公斤）亦符合規範需低於145g／ps.hr +5﹪餘裕（即152.25g／ps.hr）之要求。

8、 相關測試照片
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	主機出力

測試用之

水動力計



	[image: image27.jpg]



	#24207主機

25%負載

排氣情形良好
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	主機運轉測試油耗計測
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	#24208主機

100%負載

排氣情形良好
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	主機主軸承

溫度量測
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	主機測試後

開放檢查
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	主機測試後

開放檢查軸瓦


9、 測試結果

經驗船協會、船東、船廠及租船者代表，四方人員全程實際參與測試及以上相關紀錄資料顯示，本船柴油主機兩部測試結果，符合規範要求，因此判定合格。

駐廠


督導





台電公司





大潭電廠發電用天然氣買賣合約





95年2月10日簽





中油公司








95年3月3日簽約





聯合船舶設計發展中心台中液化天然氣廠拖船新建專案管理及顧問服務工作





北部液化天然氣接收站長期租用拖船勞務工作契約





台灣航業


股份有限公司





簽訂四艘


拖船建造合約





第1艘96年6月30日交船


第2艘96年6月30日交船


第3艘96年7月31日交船


第4艘96年7月31日交船





中信造船公司











北部LNG接收站第1艘5400匹馬力拖船主機廠試驗證工作
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