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1.本公司委由台船公司建造4艘9.3萬載重噸煤輪，其中電昌八號之3台發電機基本規格：

機型：6EY18ALW 機號：1949FXJ, 1950FXJ及1951FXJ 額定電力：560 kW × 900 rpm. 

 因發電機為煤輪最重要的裝備，其品質及性能對煤輪未來營運至為重要，為確保其品質及性能，故須派員參與見證試俥過程與性能。

2.位於日本大阪之尼崎工廠為中小型發電機製造廠，1936年成立迄今，業經世界船級協會LR/ABS/NK/DNV/BV/RINA /GL /CCS 及KR等9個船級協會認定為合格之自主檢查工廠且亦獲得ISO9001及14001認證，足見其品質管理已獲得肯定。
3.本次廠試進行程序如下：（1）廠試前意見溝通（2）三台發電機組之引擎運轉功能及保護裝置測試（3）外觀查驗（4）運轉後拆缸檢查（5）廠試後會議及改善意見討論。
4.這次發電機廠試檢驗結果，燃油消耗率在187－189 g/(kW×h)，均小於送審圖之192＋5％ ＝ 201.6 g/(kW×h)，其性能均可符合規範要求，運轉上無不正常振動與雜音，在外觀亦無銳利毛邊等，廠試檢驗共開列18項改善意見（如附件2），已獲廠家答應改善及說明。
5.在現場運轉功能測試時，Yammer廠家測試人員均能有條有序，按步就班依程序及加入我們試俥前所另要求項目逐步執行，而在執行過程中如有疑問也都會耐心地說明，足見Yammer自主檢查工廠處事之態度及工作紀律，值得讚許。
6.本次為本系列船第二艘在Yanmar廠家實施廠試均依廠試程序(Shop Trial Procedure)規劃程序辦理並經現場確認後，順利完成廠試。



行政院所屬各機關出國報告

（出國類別：洽公）

電昌八號發電機廠試報告

服務機關：台灣電力公司

出國人 職 稱：燃料處船舶計畫經理
姓 名：曾松州

出國地區：日本大阪
出國期間：100.1.23--100.1.26
報告日期：100.2.24

目    錄

項次
內     容                          頁碼
1一、
前言


1二、
廠試程序概述


1三、
電昌八號發電機廠試報告（附件3）


4四、
結語


5五、
附件1 SPECIFICATION OF SHOP TRIAL(1/4)


9六、
附件2 廠試意見(1/4)


13七、
附件3 廠試報告(1/47)


60八、
照片(1/2)




1、 前言
本公司委由台船公司建造4艘9.3萬載重噸煤輪，其中電昌八號之3 台發電機係由日本大阪尼崎YANMAR廠製造，其規格如下：

機型：6EY18ALW 機號：1949FXJ, 1950FXJ及1951FXJ 額定電力：560 kW × 900 rpm.  因發電機為煤輪最重要的裝備，其品質及性能對煤輪未來營運至為重要，為確保其品質及性能，故須派員參與見證試俥過程與性能。
2、 廠試程序概述
位於日本大阪之尼崎工廠為中小型發電機製造廠，1936年成立迄今，業經世界船級協會LR ABS NK DNV BV RINA GL CCS 及KR等9個機構認定合格之自主檢查工廠。
本次廠試主要進行程序如下列：
(一)、廠試前意見討論
(二)、三台發電機組之引擎運轉功能、保護裝置等測試
(三)、外觀查驗
(四)、運轉後拆缸檢查
(五)、廠試後意見討論會議
(六)、開立廠試意見
3、  電昌八號發電機廠試報告（附件3）
(1) . 廠試日期：2011年1月24~25日
(2) . 發電機基本規格：
1. 機    型：6EY18ALW
2. 機    號：1949FXJ, 1950FXJ及1951FXJ
3. 額定電力：560 kW × 900 rpm
4. 台    數：3台
(3) . 製造廠家：YANMAR Co., LTD.
(4) . 廠試地點：日本大阪尼崎市長洲東通1丁目1番1號
(5) . 參加人員：   

台 電 公 司：曾 松 州 計畫經理
聯設中心 ：邱  垂 嘉 副處長
中國驗船中心：日本代表處  金澤 洋二  先任驗船師
YANMAR株式會社：
1. 海外特販部：Mr. Masayuki Ikeuch 
2. 品質管理部 : Mr. Teppei Kawaguchi 
YANMAR駐台代理商：吳成德 先生
(6) . 廠試前會議

廠試前由YANMAR特機engine事業本部海外特販部   Mr. Masayuki Ikeuch報告本次廠試預定過程及實施項目(見附件1 Specification Of Shop Trial)。

(7) 廠試運轉中檢驗
為確認本機組名牌之機型、機號是否和廠試記錄一致，但卻找不到名牌，經詢問，始知施作程序為待廠試結束，實施最後油漆後，再將名牌裝上。故要求廠家需另將名牌提出供查對，於廠試後，廠家提出並經核對無誤。
每台發電機在100%負載之燃油消耗率量測後，該量測值在經過ISO 3046-1規定修正，其燃油消耗率結果如下表，均小於送審圖之192＋5％ ＝ 201.6 g/(kW×h)：
	名稱
	燃油消耗率g/(kW×h)

	
	直接量測值(未修正)
	經ISO修正後

	一號發電機
	197.7 g/(kW×h)
	187.6 g/(kW×h)

	二號發電機
	197.4 g/(kW×h)
	187.2 g/(kW×h)

	三號發電機
	199.0 g/(kW×h)
	188.8 g/(kW×h)


三台發電機之手動緊急停止功能及Starting interlock測試，均可正常作動發電機停止及發電機無法起動。

在100%負載運轉時，三台發電機T/C出口溫度約在300~315℃之間，均低於送審圖規定之350℃，故符合規定。

於並聯運轉特性測試部份，3台發電機調速器功能均很穩定，如其負荷變化由100％－0％－35％－70％－100％、有關並聯運轉之頻率變動率在1.4-4.7％之間，低於標準值5％，另調整時間在3.2－3.8秒之間，均低於標準值5秒，顯示調速器功能穩定。詳細記錄見附件3 廠試記錄。
Crank Shaft Deflection熱態量測經確認後，亦均在可接受範圍。
一般發電機效率約在94~96％，本機組發電機引擎額定輸出約615kW，而額定電力輸出約560kW，僅為引擎額定輸出之91％，故在100％負載運轉時並無不正常之雜音及振動。
依廠試記錄各項溫度記錄情形，我們挑選如下之汽缸執行拆缸檢查：
1. 第一號發電機第6缸Main bearing low metal.
2. 第二號發電機第４缸　Head、 Piston 、Rod、Crank Pin metal＆Piston pin.
(8) .運轉後開放檢查

(1) . 排氣閥接觸情況良好，無受傷情況。

(2) . 由活塞頂部炭灰分佈判斷燃燒均勻。

(3) . 活塞及活塞環情況良好。

(4) . 汽缸套無刮傷。

(5) . 軸承軸瓦及各軸頸無受傷及刮傷。

(6) . 滑油過濾器之濾芯清潔情況良好。

(9) . 燃油閥嘴噴射試驗
拆下之三台發電機噴嘴噴射測試情況良好，噴射壓力均約在45MPa，合乎要求。
(10) . 廠試記錄 (內含燃油性質分析)：（詳見附件3）。

廠試後會議及改善意見
1.在實施安全保護裝置測試時，有關溫度警報及部份非裝在機側而須送信號至E/C/R之壓力警報並未測試，廠家說明無實際監控台，故無法執行。因此要求廠家要提供有關各sensor測試證明，以確保將來裝在船上可正常作動。
2.經檢查該sensor型式均為Pt 100 ohm或4~20mA，既已經過測試，將來裝機後亦可由船廠技術人員依電阻或電流調整所需設定值。
3.依原先廠家調速器投入負載測試方式0%→35%→70%→100%時，均很穩定，且頻率與電壓變動亦可符合要求。
4.這次發電機廠試檢驗結果，於性能及功能均可符合規範要求，運轉上無不正常振動與雜音，在外觀上亦無銳利毛邊等，廠試檢驗共開列18項改善意見（如附件2），已獲廠家答應改善及說明。
(11) 廠試照片
詳見附件4。
4、 結語

這次發電機廠試檢驗結果，燃油消耗率在187－189 g/(kW×h)，均小於送審圖之192＋5％ ＝ 201.6 g/(kW×h)，其性能均可符合規範要求，運轉上無不正常振動與雜音，在外觀亦無銳利毛邊等，廠試檢驗共開列18項改善意見（如附件2），已獲Yammer廠家答應改善及說明。

在現場運轉功能測試時，Yammer廠家測試人員均能有條有序，按步就班依程序及加入我們試俥前所另要求項目逐步執行，而在執行過程中如有疑問也都會耐心地說明，足見Yammer廠處事之態度及工作紀律，值得讚許。
本次為本系列船第二艘在Yanmar廠家實施廠試，有關廠試程序(Shop Trial Procedure)已事先溝通，故試俥過程順利完成電昌八號發電機廠試。
5、 附件1 SPECIFICATION OF SHOP TRIAL(1/4)
[image: image1.png]MESSRS = CSBC CORPORATION, TAIWAN
SHIP. NO H-985/986

SPECIFICATION OF SHOP TRIAL

MODEL 6EY18ALW x 560kW

L TIME SCHEDULE OF SHOP TRIAL 1

INSPECTED BY OMNER' S AND SHIPYARD.

LOAD TEST  100% 60" 8:30 ~ 9:30
0% 30" 9:30 ~ 10:00
GOVERNOR TEST 10 10:00 ~ 10:10
BEARING TEMP'  MEASUREMENT 30’ 10:10 ~ 10:40
PARALLEL RUNNING TEST 15’ 10:40 ~ 10:55
PROTECTIVE DEVICE TEST 25’ 10:55 ~ 11:20
OVERHAUL. INSPECTION
INSPECTED BY YAMUAR, DATA [ TO BE SUBMITTED.
STARTING TEST
NO LOAD TEST 0% 20"
LOAD TEST  25% 30
508 30’
75% 30’
GENERATOR CHARACTERISTICS TEST .
PARALLEL RUNNING TEST, DUAL
CRANKSHAFT DEF’_(HOT & COLD)
PLEASE RETURN A COPY WITH YOUR APPROVAL
o
Van YANMAR O, LTD.
LARGE PONER PRODUCTS OPERATIONS DIVISION
QUALITY CONTROL DEPT.  INSPECTION GROUP
TEL 06-6483-8013
R
RULE & CR-CAU/BV-AUT-UMS (H-985) me—/ﬁ’:j‘
CR-CAU/LR-LMS (-986) J— *
TEST 3 SETS/VESSEL A

WORK NO. : R9—B49701/801
DESTINATION :  BUSINESS ( 10) . MR (2)

MADE BY





附件1 SPECIFICATION OF SHOP TRIAL(2/4)

[image: image2.png]R9B49701/801  NO.2
This shop trial shall be carried out uoon couoling the diesel engine with a generator according to the
following procedure, with reference to the rated generator outout
Fuel oil and lub. il to be used in the test are as fol lows;
Fuel oil : Marine diesel oil
Lub. oil : SAE No. 30 grade

STARTING TEST
O Starting test shall be repeated more than three(3) times in succession by use of electrical
starting button with a (#1) liter air tank pressurized up to about (s2)
#0150 1 2 (2.452.94 WPa © 25-30 kg f/c i)

© Measuring points are.
- Ambient temperature before starting test
- Cooling water temperature at engine inlet before starting test
Lub. oil temperature before starting test
- Mumber of tines engine starts
* Air pressure after each start
- Lowest air pressure at which engine will start

N0 LOAD TEST
© Measuring points are refered to LOAD TEST,
excent fuel oil consumption and maximm combustion pressure

LOAD TEST
© Water or electric resistance is used to load the engine (Power factor is 1.0). The load test shall
be carried out with the engine at  constant soeed

© Measuring points are,
< Engine Side >
~ Engine speed and outout (ki)
Fuel oil consumption (by facility of plant)
- Cool ing water temperature
(Position: Jacket inlet, Engine outlet, Inlet & outlet of lub oil cooler)
- Rack position of fuel injection pusy
(100% load - All cyl., Other load - No 1 eyl. only)
- Lub. oil temperature (Position: (nlet and outlet of lub. oil cooler)
- Exhaust gas tenperature (Position: Outlet of each cylinder)
- Ambient temperature
Cool ing water pressure
* Lub. il pressure
* Maximun combustion pressure
Color of exhaust gas
- Fuel oil feed pressure

< Turbo Charger Side >
Exhaust gas tenverature (Position: Iniet of turbo charger)
Exhaust gas tenperature (Position: outlet of turbo charger)

- Suction air temerature (Position: Inlet of blower and cylinder)
Suction air tenverature (Position: inlet of air cooler)

- Cooling water temperature
(Position: Inlet and outlet of air caoler)
Exhaust gas pressure [Position: Outlet of turbo charger)
Suction air pressure (Position: Suction air manifold




附件1 SPECIFICATION OF SHOP TRIAL(3/4)
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BEARING TEMPERATURE. MEASUREVENT
O Measuring points after governor test are,
- Main bearing
- Crank pin bearing
- Generator main bearing

GOVERNOR TEST
O After adjusting the generator freauency, current and vol tage at the rated value,
the load is changed instantly as fol lows;

1008 — 0% — 35% — 708 — 100%

© Measuring points are,
Instant and stabilized requency
Instant and stabilized vol tage
Instant and stabilized engine speed
Tine reauired for stabilization (Freauency only)

GENERATOR CHARACTERISTICS TEST
O After fixing the generator frequency and voltage at the rated value, the load is gradually changed
without adjustment, as fol lows;
1008 — 75% = 50% — 25% — 0% —> 25% — 50% — 75 ~ 1005 > 110% — 100%
© Measuring points are.
Frequency (Hz) and voltage M) at each load

PARALLEL RUNNING TEST

© The parallel ruming shall be carried out as fol lows
In the case of dual parzllel ruming, both the first generator and second generator shall be adi-
usted to the rated freauency and voltage under a 75% load after switched to parallel ruming
In the case of three(3) or more parallel rumning the other generator (s) shall be adjusted to the
rated frequency and voltage under a 75% load after switched to parallel ruming. as above.
Without adjustuent, the load shal| then be changed gradually. as follows;

75% —» 508 — 25% — 20% — 25% — 508 — 75% — 1008 > 75%
© Measuring points are,
+ Frequency (Hz) and voltage ) at each load

Output (kM) and current () of each engine at each load

PROTECTIVE DEVICE TEST
© Operation test will be carried out for items refered to approved drawings.
Temperature tests il be carried out by Yanmar.
3
- Over soeed trip
- Lub. oil low pressure trip
- Control air low pressure alarm
+ Priming [ub. oil pressure alara
* F.W rising temerature trip (cylinder outlet) -~ Inspected by Yannar

QVERHAUL. INSPECTION
© After the rumning test, the engine shal| be disassenbled for overhaul insoection
The parts which are to be disassesbled are,
<yl /3 Eng >
- Cylinder head Piston. Piston pin
+ Connecting rod, Piston pin bearing Crank pin bearing

Cloc /3 Ene >
Lower side main bearing

- The End -
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6、 附件2 廠試意見(1/4)
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YANMAR CO., LTD.

LARGE POWER PRODUCTS OPERATION DIVISION  1-1.1-cyoume, Higasi-dori

QUALITY CONTROL DEPT Nagasu, Amagasaki, Japan

INSPECTION SEC. GROUP(AMAGASAKI) TEL : 06-6489-8013
FAX : 06-6439-8095

File No.: QT - U -

MEMORANDAM OF SHOP TRIAL

Messrs. TAIWAN POWER

Messrs GSBC CORPORATION TAIWAN
SNo.986

Date © 24 January, 2011

Attendants  : Mr. S.JTseng (TAIWAN POWER)

Mr. WH_Lee (HRONG YAN CO)
Mr. Chiou Chwei Jia (USDDC)
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Kawaguchi ~ (YANMAR)
Engine Model :  GEYIBALW X 560 kW X 3 sets
Engine No. 2206F X, 2207FXJ, 2208FXJ
Works oder No :  R9-B49801 Section Manager
Assistant Manager
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附件2 廠試意見(2/4)
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附件2 廠試意見(3/4)
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COMMENTS
No. Item of Consultation Disposal |Category | AorB | Date
1_[The cylinder No. to be marked with black color | Agreed | HD A

on the following parts.
1) Both side cover crankcase covers.
2) The top of bonnet.

H “No.1D/Ge:1 1
H e ]«{ HozD/cez

o No3D/Ge:3

1
3 [Before derivery from factory T/C blower side, | Agreed | HD A
[Should be protacted by Bind partch.
4_|Joints around F.0.&L.O. piping & an instrument| Agreed HO A
[panel to be provided with [FN) tape. -
5 [To be marked on the following gauges. Agreed | MR A
e | Graen-mark Red-mark I
| [t 900min" 1030min"
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ANNEX FOR TEST RESULT

We have carried out the test run at our works. As the results of our judgement based on various
inspection specifications and specifications for design issue.
Incidentally, caloulation formula and equations used in this report are as follows;

1. Specific fuel consumption ( g/kith)

- x_3600
Foc= AX % 360 x \WDD x s x [j x 1
Whereas;
A Fuel measured quantity=#) or (kg) 2fkg
B Buoyancy comection factor for measurement 0.9944)
[refer to the attached sheet for detail]

C: Measuredtime (sec) [Coae] 6adlses
D Working machine end output (kW) 560]kwW

[to be used in the case where the measured quant;

7 volume (£),

measured by flow meter]
F . Coofficent of vol Wersion to temperature of el ol (base on JIS-K-2249)
% in the case where the measured quantity s the volume (£),

3

G Net calorific value of fuel oil used in the test run.  (MJ/kg) lzﬂlwm
H . Standard net calorific value of fuel ol 4270 MJ/kg (10200 kcal/kg)
B Correction factor under Standard ambient condition lo9sese]1 00141

[refer to the attached sheet for detail]
1 Efficiency of Warking machine
To be used in calculating the net specific fuel consumption of the enine
singy n the case where the working machie s directly coupled.
* Generator efficiency : Efficiency at power factor 1 95)

follows exclusive of the special case.
Versing) gear or reversing gear : 96%
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(1) Specific fuel oil consumption of this engine at 100% load

Foo= 20 x 09944 x 3600 x 1000 x 1 x 1 x 4280 x 1 __x 085
6 x 50 X427 x 099999
(2016) g/kiWh
192g/kih + 5%

(2) Specific fuel oil consumption of this engine at 100% load

Foc= 20 x 08944 x 3600 x 1000 x 1 x 1 x 42530 x 1 __x 085
644 x 560 X421 x 100141

(S 2016) g/kiWh
192/kWh + 5%

2. Governor test

(1) Regulation of transient speed variation:

Load shut-off 8 =

Load camying &

(2) Regulation of stabilized speed variation:

INi - N |
NNl
Ne

100

8t =

Whereas;
Nr : Rate frequency (Engine speed)
Nmax  : Max. frequency at load shut-off (Engine speed)
Nmin: Min. frequency at load carrying (Engine speed)
Ni_ : Frequency (Engine speed) prior to load carrying or load shut-off
Ns  : Frequency (Engine speed) after load carrying or load shut-off
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Buoyancy Correction Factor for Measurement

When measure the weight of fuel, there should correct the measured value due to measurement
error by buoyancy of measuring equipment.

‘The reason of this error s the weight of measured fuel include apart of e tube.

‘The correction formula is written under the below.

1. Calculation formula

B= (1-v/V)
= (1-d/DY)
B: Buoyancy correction factor
v: Volume of file tube () mm”
V: Volume of measuring vessel  (ZZ4) mm"
d: Outside diameter of file tube mm - (9340 )
D: Inside diameter of measuring vessel  mm ( O4018)
2Galculation result
O @8=(1-d/0")=(1-212"/300°)
09918 (measuring vessel : ¢ 300mm)
W @B=(1-d"/D")=(1-340/ 4534")
09944 (measuring vessel : ¢ 4534mm ( O 4018mm )

o@8=(1-d/0)=(1- */ %)

measuring vesse!
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Correction Factor
under_Standard_Ambient_Condition

Standard 1O 3046-1
JIS 80021

1. Standard Ambient Gonition
* Standard reforence total barometric pressure
+ Standard reference ambient air temperature
- Standard reforonce relative humidity

Pr = 1000 hPa
Tr =208 K (25°C)
br=30%

Tor =298 K (25°C)

- Standard reference charge air coolant temperature

2. Calculation formula.
(1) Ratio of indicated power
k= (Pu/Pra)™ (Tra/ T (Tera/ Tex)*

(@ Power adjustment factor
—07(1)-(1/71m = 1)

(3) Fuel consumption recalculation factor

B=k/a
Whereas.

Px_: Ambient total barometric pressure on site @ 10184 hPa

@ 10185 hPa

Pra. : Substitute reference total barometric pressure 10000 hPa
Tra. : Substitute reference ambient air thermodynamic temperature 280K ( 250°C)
Tx: Ambient sir thermodynamic temperature ® 2930K ( 200°C)
(at Turbo-charger inlet air temperature) @ 2950k ( 220°%C)

Tora : Substitute reference charge air coolant thermadynaic temperature 2080 K ( 250 °C)

Tox < Ambient charge air coolant temperature on site @ 3080k ( 350°C)
(at Air caoler inlet CW. temperature) @ 3080K (350°C)
Exponents Mechanical efficiency
Engine type

m n s nm

Wi Goler |07 2 ) 08

With Ar Gooler | 07 12 1 08

Condition:

@ Turbocharged Compression-igrition il engines and Duai-Fusl engines
@ Low and medium spped four-stroke engin
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3-1 Calculation result (at 100 % load)

(1) Ratio of indicated power
k=(Px/Pra)"« (Tra/ Tx)" * (Tera / Tex )

= (0184 /1000 f'x (2987 2930 )k ( 298/ 3080 )
= 100006

(2) Power adjustment factor
@=k-07(1-k)+(1/nm-1)

100006 -07x (1- 100006 ) x (1/08-1)
100007

(3) Fuel consumption recalculation factor
B=k/a = 100006 / 100007 = 099999

3-2 Calculation result (at 100 % load)

(1) Ratio of indicated power
k=(Px/Pra)" - (Tra/ Tx)" - (Tora / Tox )}

= (10185 /1000 )" x (298/ 2050 )?x ( 298/ 3080 )"
= 099200

(2) Power adjustment factor
@=k=07(1-k)=(1/qm-1)

= 099200 -07x (1- 099200) x (1/08-1)
= 09906

(3) Fuel consumption recalculation factor
B=k/a = 09200 / 08906 = 100141
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ANNEX FOR TEST RESULT

We have carried out the test run at our works. As the results of our judgement based on various
inspection specifications and specifications for design issue.
Incidentally, calculation formula and equations used in this report are as follow;

1. Specific fuel consumption ( g/kih)

o= Ax B X300 1000 6 1
For 8 o x g T
Whereas;
A+ Fuel measured quantity—=#) or (ke) kg
B Buoyancy correction factor for measurement 09044
[refer to the attached sheet for detail]
C: Measuredtime  (sec) Jsec
D¢ Working machine end output (kW) —— e
[to be used in the case where the measured quanti Volume (£),

measured by flow meter]
F: Coefficient of vol rsion to temperature of fuel il (base on JIS-K-2249)

the case where the measured quantity s the volume (£ ).
3

G ¢ Net coloific vaue o fuel il used inthe test .~ (M) — [_a25alwurke
H i Standard net calorific value of fuel oil  42.70 MJ/kg (10200 keal/kg)

B Correction factor under Standard ambient condition —— 00199)

[refer to the attached sheet for detail
1 ¢ Efficiency of Working machine

To be used in caloulating the net specific fuel consumption of the engine

singly in the case where the working machine is directly coupled.

* Generator efiiency : Eficiency at power factor 10

follows exclusive of the special case.
Varsing) gear or reversing gear : 96%

ngegement
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(1) Specific fuel oil consumption of this engine at 100% load

Foc= _20 x 09944 x 3600 x 1000 x 1 x 1 x 4253 x 1 x 08

649 x 560 X 421 x 100056

(< 2016) g/kWh
1928/kWh + 5%

(2) Specific fuel oil consumption of this engine at 100% load

Foc= 20 x 09944 x 3600 x 1000 x | x | x 4250 x 1 x 095

645 x 560 x 427 « 100189

(< 2016) g/kih
192g/k¥Wh + 5%

2. Governor test

(1) Regulation of transient speed variation:

INmax = Ni 1, 100

N

Load shut-off 04 =

Load carrying 8 = Wx 100

(2) Regulation of stabilized speed variation:

INi - Ns |
—_
Ne

ot = 100

Whereas;
Nr : Rate frequency (Engine speed)
Nmax_: Max. frequency at load shut-off (Engine speed)
Nin: Min. frequency at load carrying (Engine speed)
Ni- : Frequency (Engine speed) prior to load carrying or load shut-off
Ns  : Frequency (Engine speed) after load camying or load shut-off

No. 10
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Buoyancy Correction Factor for Measurement

When measure the weight of fuel, there should correct the measured value due to measurement.
error by buoyancy of measuring equipment,

The reason of this erroris the weight of measured fuel include apart of fle tube.

The correction formula i written under the below.

1. Calculation formula

B=(1-v/V)
= (1-d'/07)
B Buoyancy correstion factor
v: Volume of file tube ()
V: Volume of measuring vessel (/) mm'
d: Outside diameter of file tube m ( ¢340)
D: Inside diameter of measuring vessel  mm ( O4018)
2Calculation result
O @8=(1-4¢"/D")=(1-212"/ 300")
= 08918 (measuring vessel : ¢ 300mm)
W 8=(1-¢"/D")=(1-340/ 4534)
= 09 (measuring vessel : §4534mm ( 1 4018mm )

o@B=(1-d/0h)=(1- */ %)

il tubs
measuring start level

measuring finish level

measuring vessel

No. 1/
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Correction_Factor
under_Standard_Ambient_Condition

Standard 1SO 3046-1
JIS 80021

1. Standard Ambient Conition
+ Standard referonce total barometric pressure Pr = 1000 hPa
* Standard reference ambient air temperature ———— Tr =208K (25°C)
* Standard reference relative humidity dr=a0%
* Standard reference charge air coolant temperature Tor =208 K (25°C)

2. Galculation formuia.
(1) Ratio of indicated power
k= (Pa/Pra)™(Tra/ T (Tera/ Tex)*

(2) Power adjustment factor
@=k070140-(1/m = 1)

(3) Fuel consumtion recalculation factor

B=k/a
Whereas.
Px_ : Ambient total barometric pressure on site @ 10184 hPa
@ 10185hPa
Pra. : Substitute reference total barometric pressure 10000 hPa
Tra. : Substitute reference ambient air thermodynamic temperature 2080K ( 250°C)
Tx: Ambient ai thermodynamic temperature. ® 2930K ( 200°C)
(at Turbo-charger inlet air temperature) @ 2950k (220%C)
Tora : Substitute reference charge air coolant thermodynaic temperature 2980 K ( 250 °C)
Tox : Ambient charge s coolant temperature on site @ 3090K ( 360°C)
(at Ar coole inlet CW. temperature) @ 300K ( 360°C)
Exponents. Mechanical efficiency
Engine type
m n s nm
der |07 2 [ 08
With Air Cooler | 07 12 1 08
Condition:

@ Turbocharged Comression-ignition ol engines and Dual-Fuel engines
(2) Low and medium spped four-stroke engines.
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3-1 Calculation result (at 100 % load)

(1) Ratio of indicated power
k=(Px/Pra)"« (Tra/ Tx)" * (Tera / Tox)*

= (1084 /1000 )Vx (2987 2930 )*x ( 298/ 3090 )"
= 099683

(2) Power adjustment factor
@=k-07(1-k)-(1/nm-1)

= 099683 -07x (1- 099683 ) x (1/08-1)
= 099627

(3) Fuel consumption recalculation factor
B=k/a = 099683 / 099627 = 100056

3-2 Calculation result (at 100 % load)

(1) Ratio of indicated power
k=(Px/Pra)" « (Tra/Tx)" * (Tora / Tox J'

(10185 /1000 )x  (298/ 2050 ) x ( 208/ 3090 )'°

098879

(2) Power adjustment factor
@=k-07(1-k)+(1/nm-1)

098879 -07x (1- 098879 ) x (1/08-1)

098683

(3) Fuel consumption recalculation factor
B=k/a = 098879 / 098683 = 100199
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ANNEX FOR TEST RESULT

We have carried out the test run at our works. As the results of our judgement based on various
inspection specifications and specifications for design issue.
Incidentall, calculation formula and equations used in this report are as follows;

1. Specific fuel consumption ( g/kih)

- Ax B x 360 1000, G 1 f

Foo = % x 7 ke
Whereas;
A Fuel measured quantity=-#) or (k) 2kg
B : Buoyanoy correction factor for measurement 09944
[refer to the attached sheet for detail]
C: Measuredtime (sec) 6] 6dsec
D Working machine end output (kW) 560/
iy o bt 4
[to be used in the case where the measured quar & volume (),

measured by flow meter]
F: Coeffcient of vol ion to temperature of fuel of (base on JIS-K-2249)

T6ed in the case where the measured quantity is the volume ({)

G ¢ Net calorific value of fuel ol used in the test run.  (MJ/kg) 4253)Md/kg
H : Standard net calorific value of fuel ol 4270 MJ/kg (10200 keal/ke)
B Correction factor under Standard ambient condition 1.00071]1 00127]

[refer to the attached sheet for detail]
1 Efficiency of Working machine

To be used in calculating the net specific fuel consumption of the engine

singly i the case where the working machine is dirctly coupled.

+ Generator efficiency : Effiiency at power factor 10 954

follows exclusive of the special case.
ersing) gear or reversing gear : 96%
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(1) Specific fuel oil consumption of this engine at 100% load

Fo= 20 x 0994 x 3600 x 1000 x | x | x 4250 x 1 x 085
644 x 560 x 427 x 10007
(S 2016) ghh
1926/kih + 5%

(2) Specific fuel oil consumption of this engine at 100% load
Foc= 20 x 09944 x 3600 x 1000 x 1 x 1 x 42530 x 1 x 085

6 x 560 x 71 x 100127

(< 2016) g/kiWh
192¢/Kih + 5%

2. Governor test

(1) Regulation of transient speed variation:

LNmax_- Ni 1, 400

N

Load shut-off 04

Loadcarying 8= LM MLy 10p

(2) Regulation of stabilized speed variation:

Ns |
Ne

st= X100

Whereas;
N : Rate frequency (Engine speed)
Nmax.: Max. frequency at load shut-off (Engine speed)
Nmin- : Min. frequency atload canrying (Engine speed)
Ni : Frequency (Engine speed) prio to load carrying or load shut-off
Ns - Frequency (Engine speed) after load carrying or load shut-off

No. [0
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Buoyancy Correction Factor for Measurement

When measure the weight of fuel, there should correat the measured value due to measurement
eror by buoyancy of measuring equipment.

‘The reason of this error is the weight of measured fuel include apart of file tube.
The correction formula is written under the below.

1. Calculation formula

1-v/V)

=(1-¢'/0%)
B: Buoyancy comection factor
v: Volume of file tube (W)
V: Volume of measuring vessel (/ZZZZ4) mm”
d: Outside diameter of file tube mm (9340)
D: Inside diameter of measuring vessel  mm ( D 4018)
2Calculation result
O @8=(1-¢"/0")=(1-212"/ 300"
= oms (measuring vessel : ¢ 300mm)
B @B=(1-d"/D")=(1-340" / 4534")
09944 (measuring vessel : $4534mm ( [ 4018mm )

o@B=(1-¢/0)=(1- */ )

meastring vesse.
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Correction_Factor
jer Standard i dition
Standard IS0 3046-1
JIS 8002-1

1. Standard Ambient Condition

* Standard reference total barometric pressure. = 1000 hPa

- Standard reference ambient air temperature

* Standard reference relative humidity Pr=a0%

* Standard reference charge air coolant temperature  ~—

2. Galculation formula
(1) Ratio of indicated power
k= (Pa/Pra)™ (Tra/ T (Tera/ Tex)*

(2) Power adjustment factor
@=k0701-+(1/nm - 1)

(3) Fuel consumption recalculation fastor

B=k/a
Whereas.
Px_: Ambient total barometric prssur on site. 10184 hPa
@ 10185 hPa
Pra. : Substitute roference total barometric pressure 10000 hPa
Tra : Substitute reference ambient air thermodynamic temperature 2080 K
Tx - Ambient air thermodynamic temperature @ 2040k
(at Turbo-charger inlet air temperature) @ 2940k
Tera - Substitute reference charge air coolant thermodynaic temperature 2980 K
Tox : Ambient charge air coolant temperature on site ® 3080
(at Air cooler inlet CW. temperature) @ 3000k
Exponents Mechanical offiiency
Engine type.
m n s nm
[ ooler | 07 2 [ 08
With Air Cooler | 07 12 ' 08
Condition:

@ Turbocharged Compression-ignition ol engines and Dual~Fuel engines
2) Low and medium spped four-stroke engines.

Tr =298 K (25°C)

Tor = 208 K (25°C)

No. 12

250°C)
210°C)
210°C)
250°C)
350°C)
360°C)
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3-1 Calculation result (at 100 % load)

(1) Ratio of indicated power
k=(Px/Pra)"« (Tra/ Tx )" * (Tera / Tex )*

= (1084 /1000 )'x (2087 2040 ) ( 298/ 3080 )
= 099598

(2) Power adjustment factor
@=k-07(1-k)-(1/ nm-1)

099598 -07x (1- 099598 ) x (1/08-1)
099528

(3) Fuel consumption recalculation factor
B=k/a = 09598 / 099528 = 100071

3-2 Calculation result (at 100 % load)

(1) Ratio of indicated power
k=(Px/Pra)" *(Tra/ Tx)" * (Tera / Tex )

= (10185 /1000 "x  (298/ 2040 1% ( 298/ 3090 )
= 099283

(2) Power adjustment factor
@=k-07(1-k)+(1/am-1)

= 099283 -07x (1- 099283 ) x (1/08-1)
= 089157

(3) Fuel consumption recalculation factor
B=k/a = 090283 / 099157 = 100127




附件3 廠試報告(46/47)

[image: image54.png]YAMUR_CO.,LTD

L
dan. 2011

X Nippan 0l & Energy CORPORATION
KANSAT BRANCH OFF I0E

HANASER Saitou Takeshi
CERTIFICATE OF ANALYSYS (TYPICAL PROPERTIES)

Brand  LSA FUEL OIL(OD)

average being produced, or_latest production data.

ting are typical properties based on last month

Charscteristios Unit | Results | method
e s ¥ 0.0 an
Garben Residue 108 (v/4) Distillation Rosicue s 0.9 rm
Cetare Index. (15 K208) 5| Ko
Cetans Index (IS K2280) e s
Density 15C o o861 o
Flash Foint P © a5 s
Gross Spesific Enargy (Estination) ke w5 an
Het: Specific Energy (Estination) Whe a0 K
Kinerstio Viscosity 50'C /e 34 s
Cold Filter Plugging Point © -n a8
Pour oint © 20 =2
Reaction [ xas2
Slfur mass 0.0 st
Nitrogen Gontent mass § 00 K0
Hydrogen Gontent. Estination) nass 3 120

Carbon Content. (Estimat ion) mass 3 8.9

Wator Content Oistillation) vol % 0.0 [
Gross Specifio Energy (Estimation) fealfig 10820 [
Met Spesific Enersy Estisation healfig 10180 ram

[KANSAL BRANGH 0FFIGE
3-10 Unoda 3—chome Kita ku Osska 50-0001 Japan

Kawahara _ Ryosuke.
TEL 06-4301-7512

FAX

R




附件3 廠試報告(47/47)

[image: image55.png]YANMAR CO.. LTD

CERTIFICATE OF ANALYSIS

Brand : WRINE TI03
LotNo : NsOMOT

2011/ 1

X Hipoon 0i & Energy CORPORATION

KANSAT BRANCH OFFICE

Lubricants &Specialties Grow

MANAGER nomoto kouji

Ghractaritice Unit | Results | metnos
besity 157G oot oo | e
oler 451U ws| s
Flae foint 00 © | o
Kinewtio Vissosity 40°C e 0| e
s e |
VISCOSITY X 2|
Pounpoint < 05| v
e Naor (6100 we0e o

Oy for FUEL OIL ard ASPAALT: Woltipls

sonctines blended, 10 hich case 1ot
testing say be condusted with sanplos blondad using base nater

KANSAI SRANCH OFFICE Lubricants &Specialties Group 1
3-10 Useda 3—chae Kita-ku Osaka 530-0001 Japan

takahiro. sakai

TE L 06-4301-7540
F A X 06-4301-7566

-



















PAGE  
3

