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N xﬁfi 1 BGER 2(1/4)
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 : 06-6489-8095

File No.: QT = U - 10423

MEMORANDAM OF SHOP TRIAL

Messrs. :  TAIWAN POWER

Messrs. :  CSBC CORPORATION TAIWAN
S.No.:985

Date : 8 November, 2010

Attendants . Mr. S.J.Tseng (TAIWAN POWER)
Mr. W.H.Lee (HRONG YAN COQ.}
Mr. Chen Ching Tien (CSBC)  Yom Chi) Hiom g4
Mr. Yang Jan Yuan (USDDC) 0{1 ?f f‘?""ﬁ- '
Mr. C.D.Wu (SEIKOH)

Fuwa (YANMAR) /?/ﬁ/'

Chikaraishi  (YANMAR)

Engine Model : BEY1BALW x 560 kW X 3 sets
Engine No. 1 1949FXJ,1950FXJ,1951FXJ
Works oder No.:  R9-B49701 Section Manager :

Assistant Manager :

Inspector : %

No. Item of Consultation Disposal Category| A or B| Date
_.1_|owner comment items as following pages)|  Aweed cachohargel Al
..2..|Overhaul Inspection as follows | Agreed 1. MR ... AT S

..| MHead, Piston, Rod, Crankpin MetalPiston Pin} 0 L .

'''''' (@Main Bearing lower metal ~ lpesyt) | | |
® @ | .| N3 _man,_bBarnd lower mbta) halve, |reitdA
...... NolEng| No8 | MNoS | —  I|Confact mark.|ml pactslstOubl.to bs
______ No2Eng| Wo2 | Wo3 | |Icleaned befort re-asfenslinf........
...... No3Eng | Ne3 | No2 | [The others ave lgoed. | I

A%k : PB, MA, ED(¥v—), MR(5), MD(2), MQTe, EE, NM, EG, EW, KM, KN, CS, CA, QC,

P9
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Item of Consultation

Disposal

Category

AorB

Date

............................................................

b shondd b swbmitted oo

qqqqq

.........................................................

.......................................................

...........................................................

.........................

...................

.........................................................

..........................................................

...........................................................

.........................

..........................................................

...........................................................

..........................................................

..........................................................

----------------------------------------------------------------

Vo certifiente nf stefemen of conpha

...........................................................

Al deda,, 250, 502le 5% o fimg tect | MeTe

shold be jncludel in testrecerd......

...........................................................

All sensors colibration 4y thee. RIS

shoudd be sabmitted ]

...........................................................

................................

..........

..........

..........

-

=

==

................

.........

........

.........

.........

...............

...........

Already, affeched in
Tishresorde.oooooo.

-.A.ﬂrp.e{;f..ﬂf}f!d\seﬁ.r‘.ﬂ
| Tesdreewd

=

..........

.................

| Aleedy_afloched in
| Test vecard

................................

.................................
...............................
................................
................................

--------------------------------

...{.EI.MEH:..ﬂ.’.ﬁ'.):.......

P

............

............

...........

...........

........

+++++++

........

.........
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No. Item of ;I}onsultation Disposal Category| A or B | Date

15 Hed rail o eeed control paned | Neded L]
...... shall b provided L]
b | Hame plede. ot gock emsive shmid be | abted ||
...... suhmitied for pegiew. [ T R
11 Forsck pasition a5t 50 25/ ot | Mo led,
...... anging foad shold be messered Lreonded] oo,
....... af Shipyard. onboerd Fesd . Lo ]
18 For Governar test o]
...... toJoday s gverwer fest. forlo0Z—p 0% 354 2N0% I [ofoZ% in | | . ]
........... Tanmar shop trial is OK.  l oo ]
o] But CRovde i 1009 0 509 /00 and, BVyle is | |||
........... (002024220 200 A o]
...... 2, CsBC will | digcuss with clags |for above probemt, .. | | |

P1
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it i*

1 BFER 24/4)

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. o
2 |Write D/Ge Set number on the follwoing parts. Agreed HD | A o
|| 2-1.Shaft end cover of Gen..
1 - [ No.1D/Ge:1 -
1 1 Ge | |*71 No2D/Ge:2
— / | No3D/Ge:3
2-2.Cover of air cooler /.
1
3 |Before derivery from factory T/C blower side, Agreed HD A
Should be protected by Blind partch.
4 |Joints around F.0.&L.0. piping & an instrument| Agreed HD_ A
panel to be provided with [FN ] tape. )
5 |To be marked on the following gauges. Agreed MR A
Mo, Green—mark Red-mark —
g [Tachometer 900min”" 1030min”"
Torsional raition(if there is) S B
2 |Eng. LOpress. Cauge done 0.30MPa .
[ 3 [HTCW. press. Gauge 0.15~0.50MPa - o
4 |LTCW. prees. Gauge 0.10~0.50MPa - N I
6 |Before derivery from factory T/C outlet, Agreed HD A

Should be protected by Blind partch.

P12
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- No. 1 Ge. /ENG
MESSRS :  CSBC CORPORATION, TAIWAN
SHIP. NO H-985
TEST RECORD OF ENGINE
ENGINE MODEL BEY 1 8ALW x S560kwW
ENGINE  NO. 1949FXJ | ORDER WO, R9—B49701
RULE CENTRAL RESEARCH OF SHIPS 5. A,

[ ENGINE SPECIFICATIONS ]

e VERTICAL. SINGLE ACTING. 4CYCLE, DIRECT INJEGTION.

DIESEL ENGINE
RATED OUTPUT 615 KW
RATED SPEED a 900 pij n‘{_
NUMBER OF CYLINDERS 6 )
CYLINDER BORE X STROKE 180 X 280 mm
STARTING SYSTEM BY AIR WOTOR
DIRECTION OF ROTATION COUNTER-CLOCKWISE (VIEW FROM FLYNHEEL SIDE}
e R s e
FIRING ORDER ;1—4—2—6—3—5

|
JUDGEMENT

BT YANMAR CO., LTD.
YANMAR

LARGE POWER PRODUCTS OPERATIONS DIVISION
QUALITY CONTROL DEPT.  INSPECTION GROUP
TEL D6-6483-8013

APPROVED

CHECKED

INSPECTED  Ae /o

P.14



Wi 6 )&; ;‘1’:'_%'!"(2/47>

No.1 ENG. No. 2
. Yrv—BkASH
MR e R TEST RECORD YANMAR CO.,LTD
LY F - LYK &4 HEE - Dae = ®
Engine Model Engine No. B-Day | B - Mon | ¥ - Year Weather RS BE ff:-‘ a
[ =
SEYISALW X | 4 10rxy 8 1 | 2010 [® Ciowgy ]
S60kW —— /
[ - Fuel Oil "ffbfg;‘ AWHIE - Method of Load Test  : 56 1 + Generator
[ 4 BLERE s [ W E h B
A M Density SAEH30 Manufacturer Serial Mo, Capacity Valtage p.f.
D0 | 0.8497 TAIYO 281442 700kVA | 450V 08
(15C)
oM A - Item #t B fE - Measurement e
AWM - Lad % |#0 * 25 * 50 * 75 100 | 100 110 | o oy
-0 V535D /00 %230 b30|7:00 {30
M o® - Time § § § 4 § § §
xe0) D £H:30 Y700 g 00) 9:30 0:00
[~ B 0 B R .
Engine Speed min' | 900 900 900 900 900 | 900 900
M A+ Output kW ] 140 280 420 560 | 560 616
L 3
Measuring Vol & | — 1.0 L5 20 20| 20 25
" s
MR | T - ’
- ar Iy ) B 7 wilull 1277
Fuel Oil
Consump| B wn| — | Beg| Mgzl fEse| o] s
tion
momin-m B 1627 5.6 204 | (75 #(99.¢ ﬁcﬁ §
EREHNRS (MERE
Brake Specific Fuel 87 | — — — _ 195.1][8€9 __|=106
Consumplion (s Esge cutps) ) (12 +5%)
MBRE - Ambient Temp. T | 1 ..1? Q? 30 2L |2y 3 ?
KEEN - Atmosphere  tha | —- - — - .G,fpﬁ.:' -
P & - Smoke —_— — — == o-/b — — =0k
* 28 4 b R B . Air Starting Test
o B K - Method : %S - Remote
2 M % & ¢ Air Tank Capacity : 150 @
EOR RS JE [ & A ) T MAmEE | c mE kR E c LR
Primary Condition Ambient Temp. fcg} Lube Ol Temp. '-17 C.W. Temp. 22 Standard
g - Times 1 2 3 4 5 6 2 » = Jtimes
is Y A w
, WP s
press. Betoresaviog | | > €| 5 | 7. Do 4861 .61 £ 70 (129|070
EHMEF M
Press. Drop e agS' 030 o-.]f‘ 220 |0 ';ﬁL 0,/§ 4.,;.{‘ Failure
* JREPEN K 7EMBME () - Fuel Injection Timing (degree) | s, uee 1roine |55 ~ 7.5
No. of Cyl. No. 1 No. 2 Ne. 3 No. 4 No. 5 No. B
EEEM
before T.D.C 72§ 7.0 70 7- ﬁc £S5 70
Remarks * : Inspected by Yanmar
B TS 450 % »
EG:.:.E?a NS 95.0 % (pf.s1.0 at 100% Load) ;Lfﬂ:m
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No.1 ENG. No. 3
% B G M % - TESTRECORD VANDEAR GO 10D
e AL e o
® OB - ltem % @ @ - Measurement .
AW - Losd % |*0 + 25 * 50 75 100 | 100 110 | S ey
if?ﬁ'ﬁfﬁ 76| 1720 |24 x| |2/]71] |20
“ncanin | 74 % (771 |72 26| 74 26
AuknE|  Egeows | 27 734 B 2 I v A I 1= 23 ) d O ) ek
Coolin rcmernn | 4| 136 st 36 sblsé| sk
T':"' f.?fﬁ gl 134 570 137 |372]e7| [a
LO. Cooler Inlet | 24 36 27 37 37187 38
focmmons |37] o8] 1390 [39] lwnlsnl |4
s :.g.’gffﬁg PTod g/ £3 ¢ £314€ dé'
Tenp. | Vomemamonn | 4| | @1 |sP| 69| |eT|6R| |sP 0
C
B e eI
Temp. Alr Cooler e «b £7 /07 4 of ) .:-_BS'
i it S R A B Oy B D P s A e
Gl VY N 7 N I ey B P2 P~
“2 Lgp| |aatl lwo| |ob| |asloho| |et€
ssmun| 136 24§ SIJ& &30 sbo ) AT=40
w0l 0 gl DOC] 18] lssf]  aolask] oo
Exl;:u::]as Y -33"3- Hﬁ.‘:& | d’éé 370 GH; .
- N PP P O P R =
Average | /€ 277 vE 533 43| %7 A3 1.508-25)
e I 1 7 % B S 2 B B
':“mf:l- 210 wab| |at|  |eab]enf] |98
Turbo-Charger Outlet] /30 320 238 320 &0 31§ g
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No.1 ENG. No. 4
B — .
BB ®% - TESTRECORD A
=
ngine No.
1949FXJ mee gk
m B Item L 1 Measurement s:::-'rd
AW - Load % |#0 % 25 * 50 75 100 | 100 110 | {Lonhmw
wmoomM 0. 40~
ﬂ:::if Egine ")) o o ofl by o lo ¢ oky] 0.45
Press.
moEomE 7 0.0 ~
Fuel Oil Feed Press. Mplrgle 5,78‘ 5 74' &pf g-?_}_ ;.2_'}_ | O.50
Jrro @ o C.lg
ag:;r::'n Jacker  MPa[ o f ﬂ{- rab d@é ot |ogh Pd? Oo. co
Water Press. | #—7—M A5 A
Cooler M2 osb o8 b AE 26 1ok pt7| 950
B uE AN
Boost Air Press. MPs 0 2033 dbﬁ‘ AN i’y 2
WEY AE N
Exh.Gas Press.(T/C Outlet) hPa fu!’(? _z_;,L_é— ',7,.‘3.5_ Af-\w ‘,ﬂ? 49‘?‘; =34.2
20, M D
Differenci 5 kPa
ir Cooler
L 3l 122l gl WdlsS| Y
Bl N A ¥ I 22, 2| lelld] 184
ERMNREES No3 | — é‘-’- ?\? 4 ?;S‘.? Sz =19.0
Max. Combustion
Press. of Cylinder No.4 ﬁ‘é 9? 2-3' &9 ”c? .é AP=0.6
v LT A8 98] leal gl kS
B I I X2 B 2 I =Y BUsY| g
wiom |
ol | Tl Toal lod ledderl ke
i 5% 6 A Bearing Temperature after Runing lt.ub? Dﬁ .}Immp_ 6 T
i No.l No2 No3 Nod4 | Nos No6 | No7 | ZRE
XS bl | bo| 40| bz | b/ | L] |6]|s=
Crank Pin Bearing b 57- bE | 65| 66 | b - | s
RURNTEN 'R L € B W ©
Generator Bearing Temp Engine Side Opposite Side 4 LRL
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No.1 ENG.

Ne. 5

E WO

TEST RECORD

Yrv—FA=tt
YANMAR CO..LTD

mEEE
Engine No.

1949FXJ

I

Governor

o .+ Type

NZ61

P T EARE [ % -+ Speed Droop

FERMMAYEA - Lube 041 Viscosity

SAEH#40 =— FAHMM

«Nondle Yalve Open

# i Load % *()

* 25 * 50 ® 75

100 110

PREMT B {588 + Fuel Indicator

nY

-2-/ 2.5 DA

3./

%4

2 [ 5 7 88 - Speed Indicator

.3

¢S et | 69

to | 40

WER 7T o7 Al

Rack

Position of Fuel Pump

A ¢+ Load % *0

* 25 * 50 *75

110

1

No.1 Cyl. 7%
MNo.l Cylinder Rack Position

2/

§| 00| 22.0 .zk’--f

2 0

T

T -

100% R{TE No. of Cylinder

No.1

No.2 No.3 No.4

No.5 No.6

at 100% Load So7 Bk

Rack Position

27,0

2%.0

2728

7 B Governor T

est

2281278

228

A i Frequency

a

(Hz) EE# A - Speed min™

®E Voltage (V)

4 E
Difference

Load

Wi | WRR | WEE

Stabi-

EEHH

Recovery id

w1 | 3.3

Tran-

sient i

Trarasem

(%) [[F]

Stabalized

Tran-
sient

before Stabi-
lized

Time:
s

& E

# o Eom=E

before

L2

%

Tran- | Stabi- D."ﬂ:““
lized

sienl

L3 4
Stabilized

100—0

go-o |43.8 1438 ¢ &

%®

760 | 9o

2.0 | 9an

0 | 80 | «So

0—35

ol lag91a3

6160 |%p| 2 f&f’

&
61| @ | 60

3570 14191697 | 407153

47

3 |26 S| Yo

2«
4D %50

2

10100 | 6.7 |e9.§l0-0] 0.3

16

32|90l Do

2/
80 | g f| 460 | 0%

0
0
0
0

[~ WER

10,0
L_Standard

5.0

=5.0

leg
JjCc1

BRI AT TIM (12 B AFEARLED &R AT AN E £ ToME)
Total Recovery Time from 1st Load to Final Load Throw-in

(BLEEAI - Standard :

* JISLIMTILS v av

Crank Shaft Deflection

No.1

Cyl. No. No.2 MNo.3 No.4

MNo.5 No.6

T

..................................

P-B

| LEwp |
P Py Sl

PiER

ixk, Wnitotd Side
K
Crank Pin

T

Ep B E
Ll Shate
(S: 28 0mm)

BE-Unit:1/100mm

¥AkO-7-Stroked

P.18
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GEY18AL-BEY18L No. [
. Y ov—hdatt
ﬁt n 'E’E ﬁ ﬁ TEST RECORD YANMAR CO.LTD
* DS OWMT IV e . Crank Shaft Deflection
L Lk des [-E 7.5 g 1:] EAEaE
Engine No. 1949FXJ coling Tyee | A | pate [2010/11/2f i | 20 °C
Cyl. No. No.1l No.2 No.3 No.4 No.5 No.6
T -1.5 -05 0 +05 0 05 |1 o stte
-19 -48 -44 -28 -35 14 |1 Hot State (L0, Tormp. - 64°C)
p -1.0 0 0 0 0 -05 FISavmE R
+0.5 =25 -34 -22 =23 -1.1 L FABOT IS53=T-EB
L -05 0 05 0 0 i -05 BEUT-PB
-1.8 =24 -19 -04 -0.5 +0.4 EEHFEOT N m=P-E
PB l-ﬂ5 +0.5 1! D ____________ 0 ) ﬁ 1 -0.5 Calculation for deflection;
+0.6 -0.7 -1.8 -0.6 -0.9 -0.3 “Vertical deflection=T-EB
0 0 0 0 0 0 and T-PB as well
20 - QR NS WP SOV TS R S T SRR _
0 0 0 0 0 “Horizontal deflection=P-E

HEFHT L9335l + Allowable deflection values at cold state

ArO—2(17H) - Stroke; 280mm

No.1Gyl.
HEAR EEDE EAR = — _
Coupling System Driven Machine Installation System (;I;“:E:;EEJ (dirFBﬂEilJrl} No.2~6 Cyl.
® (@ R FRD | we@me | op 28
(Direct coupling) | L . iie of the bearing] 0" ®Ctistationary) ["Tﬁﬁ'oﬁ_]
ORI ol I Pl R ) |(—is)
ire CoOupling Wﬁmdedﬂwbe-mu ire lonary., [ Im ] ‘m ‘m
N . ] -5.6 ~ +2.8
Tromos rebams)| 707 YTV EAER (=215 )
(Flexible coupling) | Pump & Compressor 10000

BT 1/100mm (S121788) [Unit: 1/100mm]Ncte:”S " stands for stroke

; AR EAE 75 =X

Fig ; Driven Machine Direct Coupling System

250 RS
When Crank Weh Clases

(*)

P.19
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No.1 ENG. N |
fre=—BEX&t
DU Al TEST RECORD YANMAR CO..LTD
£ 2
Engine No. .
1949FXJ m&(ﬂi\ (ﬁ)

® o B E M R

Protective Device Test

. msemm | (REETER . i B RHE
Ii H ftem Direc. Frot. Item moE N Setting Value Measurment
(G / +5%
AT . .
S)sp;fd :Ily RS T - min’' +5%
B - 0s & - Trip 1008 ~ 1035 (112%~115%)| /9 30
% MPa 0,01
ARMEHET |
L.O. Press Low
Wi - Trip MPa 030 £0,01 0}9[’
[§
% 20
F.W. Temp High
%1 - Trip 100 +2.0 f b
MR BB LA - LO.T 1 T4 - Alam T 2.0
.'}!' ﬁm’m wa{ﬁ'r 1 S - Alarm MPa +0.01
T MR 1 W4 - Alarm
Priming L.O. Press. 4 || MP2 02 2001 20
y—=vhn—Hhad o F N P — —
TURNING COVER INTERLOCK SWITCH ri-ont - ek good
= Air Preu:r;.uw 1‘ ot MPa +0.01
ot Al ekt Lw T ol IRV 060 1001 057
Ej ::Erjr;? -[I.rm l @S- -aAkm | MPa +0.01
v v}
o 7 | 1 [ | o
Qﬁ_’ﬁi ”&I E;_.;;’r’% 1| wm-aem | mPa +0.01
- Al MP, +0.01
M g R e T | o ‘
Clutch L.O. Presé. Low
I - Trip MPa +0.01
Eﬁ}gﬂi? * Boost Air Low L | dedeat - interlock| T 2.0
SLEEE _EA - Boost Air High T |As-es9 - Inteslock| T 2.0
a RRE o RAER High 1 % -Awm | MPa 0.15 £0.01
o= t | wmoaem | Mpa +0.01
e 1
of High Press. Pipe 1 T - Al - -
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B 8B # # & 8

TEST RECORD OF AUTOMATIC

i BR R M R

AND REMOTE COMNTROLS

No. ¥

HEES
Engine No.

1949FXJ

EEHEE
Air Tank Capacity

/400

HARaEE
L O. Temp.

27 <

AHKEE
C.W.Temp.

22

AEZE
Amb. Temp,

1.

Test

Items

HEENE

Value

IRENEESRE N

Starting Air Press.

29&

MPa

BEREAEND

Contral Air Press.

0,77

MPa

TS425EN e 55,

MPa

EREEHTETICET M

Time required to Rated Voltage confirmation

/2

EREGEERIETICETORM

Time required to Rated Revelution confirmation

/0.8

AT RTETIZETLH
Time re - Completion

Items

|
Engine Stop

E“
- |

{EEhiE
Value

i@ & E Over Spead

/93 min'

BREEHNETFIELE] LoPress LowlTrip]

¢,3¢4 MPa

WAAGEE LR [(#IE]  FW. Temp. High[Tripl

lop C

6 W 2 B Start Failurs

23, 3 sec

ERFL Maru, EM'CY Shut Down

O|Oja ol

ENG STOP MAGNETIC VALVE

SPEED DETECTOR

I

LO PRESSURE SENSOR

H/T FW TEMPERATURE SENSOR

elle]le]'e)l0] e]l0)e](e]

B ﬁﬁﬁﬁimﬁ Engine Stopping Test

Itams

Time

SRR L YA B E TR SESA
Time required to Engine Stop from F.0, Cut

242

EHENSYBNRBHFMRETICETIHR

Time required to stopping Magnat Valve reset from F.O. Cut

$04

P21
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No. ci
IR BMARMIER
TEST RECOR F_ENGINE GENERATOR BEF &%t
Recorder 1
E & Capacity 700 KVA BEEES REmES
E E Voltage 450 v Engine No. Generator No.
F #& Current 898 A No.1 1949FXJ 281442
51 E  Power Factor 80 % No.2 1950FX.J 281443
BEM Manufacturer TAIYO No.3 1951FXJ 281444

BEEEEE TEST OF LOAD CHARACTERISTIC

B Laod (%) | 100 | 75 50 25 0 25 50 75

100 | 110

BIE vohagelw) | 450 [ 450 | 4850 | 450 | 452 | 450 | 450 [ 450

NO- 1 i rreasencytn] 600 16005 | 6145|631 | 428 | 622 | 6185 605

BIE vonagety | 450 | 45° | 45° | 45° | 450 [ 45° |459 | 45°

100

450

0.0 | 511 | go.0
§5°

N, 2 | e M rroeyn] 600 | 6095 | 61AS | 62 | 628 | 622 | 6185 | 5o

XABNIEE

No. 3| B Votuesty) | 450 | 457 | 450 45o [qeo [45° [ 480 [ 450 (460 |48 [4yso
® ° [BEH rreencrve] 600 |60.7) | bISS |22 | 628 | 6215 | 61.F | 0.1 | 400 |59 | 600
W HEEEE TEST OF PARALLEL RUNNING
No.1 No.2 No.3 iE mﬁﬁ
®£h b3 Bh L v &5 Bk | Voltage | Freque-
Output Gurrent Output Gurrent Output Current ncy
(kW) (A) (kW) (A) (kW ) (A) ) (Hz)
75 420 J4/ £23 | 442 | /7 Xx 450 600
a 50 280 342 252 39 272 343 50 69,7
25 140 /82 /49 /T2 | 44/ /P4 | 40 6195
20 112 /4L =Y /88 /12 /45 | Ko | ghé
#® [ 25 o | /77 | re7 | 88 | /37 | /729 4o | 448
50 280 ¥/ 284 344 278 %9 430 40,7
5 | a0 | 439 | d09 | 443 | 43 | 43] | 4D | éuo
Load | 100 0 | 2/ | 349 | o | 34) | 72) Mo | $7=E
% 75 420 440 44 437 +/3 333 |47 60,2
% TSHGENME | @& WAV=05
Shop Test Meter L Class Hz = 0.2
BEEREE Y SR TR Moo R T
TEST-OF GOVERNOR MOTOR LIMIF-SwiEH SYOLE-WARAFION—TFIME—BY-GOVERNGRMOTOR-
LB Max. (Hz) | FIB Min—tFAz) No. 1| No_2}e. 3
-z — L somm LeIT |
3
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No. |0
ﬂE fllﬁﬁﬁﬁ ﬁﬂﬁ TEST RECORD OF PARALLEL RUNNING
S Eife wh Wik EE LR
Qutput Current Output Current Voltage Frequency
(kW) (A) (kW) (A v) (Hz)
No.1-No.2 No.1 No.2 ——— J——
75 420 S4do Q2o §3% 450 60.0
fi 5 280 362 213 35 g5 60.75
25 140 T4 |4e | o 45 51.5
% | 20 112 149 jo9q |40 Lp5° 61.6
25 140 [ 92~ 121 114 4.8 61.5
50 280 36| 219 351 45° 5215
75 420 54-0 420 531 4.5 6°.0
Load | 100 560 Wikt 561 )6 4to §9.25
% |15 420 54| 42\ 539 450 bo.0
No.2-No.3 No.2 No.3 —_——— ———
75 420 531 20 4o 450 60.0
R 50 280 359 2%3 366 45 60.15
25 140 1 %1 140 [ %¢ 45° 615
w [ 20 112 |45 L |52 L5 61.6
25 140 | go 143 | €% yso 61.5
50 280 3o 2¢3 365 450 6215
75 420 53¢ 42 T4z 45 do.e
Load [ 100 560 s T40 ng G 5o £9.3
0 |75 420 €3¢ 42 540 G45° 60,0
No.1-No.3 No.1 No.3 _— —_——
75 420 §Y0 420 540 450 60.0
] 50 280 34( >3 363 45 60,15
25 140 /%3 |38 1% 45 61.8
# [ 20 112 131 110 143 45° 1.6
25 140 | 82 [31 N1 45 61\
50 280 360 1% 35" 4.50 60.15
75 420 540 422 543 4 5o 60.0
Load | 100 560 nl9 g3 na3 450 £1.25
0 |19 420 gq.0 4o XY 45 60,0
. : . : fHE%‘ s =
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No. Il

{ O/# : R9-B49701 )
{ E/#: 1949FXJ ) { No.1 Ge.”ENG. )

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 follows:

1. Specific fuel consumption ( g/kWh)

Foc:“"%":’sm X ugoxzﬁzzh—ﬁ—x ; x 1
Whereas;
A . Fuel measured quantity—53 or (kg 2 kg
B : Buoyancy correction factor for measurement 0.9944
[refer to the attached sheet for detail]
C : Measured time (sec) | 645 | 641 | sec
D : Working machine end output (kW) 560 kW

[to be used in the case where the measured quantity wolume (*),
measured by flow meter]
F : Coefficient of vol version to temperature of fuel oil (base on JIS-K-2249)

Used in the case where the measured guantity is the volume (-), ble

G :  Net calorific value of fuel oil used in the test run. (MJ/kg) MJfkg
H : Standard net calorific value of fuel oil 42.70 MJ/kg (10200 keal/kg)
B . Correction factor under Standard ambient condition

[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 in the case where the working machine is directly coupled.
« Generator efficiency : Efficiency at power factor 1.0 %

follows exclusive of the special case.

P24
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No. |2

( O/# : R9-B49701 )
( E/# : 1949FXJ ) ( No.1 Ge./ENG. )

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

Fog= _20 x 09944 x 3600 x 1000 x 1 x 1 x 42740 «x 1 x 095

645 x 560 x 427 x 100199
= (< 2016 ) g/kWh
192g/KWh + 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 42740 x 1 x 095

641 x 560 x 427 x 1.00430
= (£ 201.6) g/kWh
192g/kWh + 5%

2. Governor test

(1) Regulation of transient speed variation:

| Nmax = Ni Iy 100

Load shut-off &d = N

Load carrying da= ANoin — 08 | lenNr- Ni 1 100

(2) Regulation of stabilized speed variation:

8t = 1Ni_NEIx1DO
Nr

Whereas;
Nr  :Rate frequency (Engine speed)
Nmax : Max. frequency at load shut-off (Engine speed)
Nmin : Min. frequency at load carrying (Engine spseﬂ)
Ni  : Frequency (Engine speed) prior to load carrying or load shut—off
Ns  :Frequency (Engine speed) after load carrying or load shut-off

P.25
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No. |3

( O/# - R9-B49701 )
( E/#: 1949FXJ ) ( No.1 Ge”ENG. )

Buovan tion Factor for surement

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 is the weight of measured fuel include apart of file tube.

The correction formula is written under the below.

1. Calculation formula

B= (1-v/V)
= (1-d*/D%)

B: Buoyancy correction factor
v: Volume of file tube

V: Volume of measuring vessel
d: Outside diameter of file tube 340
D: Inside diameter of measuring vessel mm =======———- ( O4018)

2.Calculation result

O @B=(1-d/D%)=(1-272"/300")

= 0.9918 (measuring vessel : ¢ 300mm)
W 2B=(1-d"/D")=(1~340"/ 4534%)
= 0.9944 (measuring vessel : $4534mm ( O 401.8mm )

O@8=(1-d/0")=(1- %/ )

file tube

measuring start level

measuring finish level

measuring vessa|
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No. | 4
{ O/#: R9-B49701 )
{ E/#: 1949FXJ ) ( No.1 Ge~ENG. )
Correction Factor
under Standard Ambient Condition
Standard 1SO 3046-1
JIS 8002-1
1. Standard Ambient Condition
* Standard reference total barometric pressure ==———— Pr = 1000 hPa
- Standard reference ambient air temperature —— Tr =298 K (25°C)
+ Standard reference relative humidity @~ =0 ————e — Pr=30%
- Standard reference charge air coolant temperature -————— Ter = 298 K (25°C)
2. Galculation formula
(1) Ratio of indicated power
k = (Px/Pra)"*(Tra/Tx)"« (Tera/Tex)'
(2) Power adiustment factor
a=k-0701-k)-(1/nm-1)
(3) Fuel consumption recalculation factor
B=k/ a
Whereas.
Px : Ambient total barometric pressure on site I 10126 hPa
2 1012.7 hPa
Pra : Substitute reference total barometric pressure 1000.0 hPa
Tra : Substitute reference ambient air thermodynamic temperature 2980K ( 250°C)
Tx : Ambient air thermodynamic temperature IO 2940K ( 210°C)
(at Turbo-charger inlet air temperature) @ 2980K ( 250°C)
Tecra ; Substitute reference charge air coolant thermodynaic temperature 2980K ( 250°C)
Tex : Ambient charge air coolant temperature on site T 3090K ( 360 °C)
(at Air cooler inlet C.W. temperature) (2 3080K ( 350°)
. Exponents Mechanical efficiency
Engine type
m n s nm
Without Air Cooler 0.7 2 0 0.80
With Air Cooler 0.7 1.2 1 0.80
Condition;

(1) Turbocharged Compression—ignition oil engines and Dual-Fuel engines
(@) Low and medium spped four—stroke engines
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No. |5

( O/# : R9-B49701 )
( E/#: 1949FXJ ) ( No.1 Ge.”ENG. )

3-1 Calculation result (at 100 % load)

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

= (10126 /1000 Y x ( 208/ 2940 )?x ( 208/ 3090 )'°
= 098880

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

= 098880 -07x (1- 098880 ) x (1/08 - 1)
= 0.98684

(3) Fuel consumption recalculation factor
B=k/ @ = 098880 / 098684 = 1.00199

3=2 Calculation result (at 100 % load)

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

n

( 10127 71000 ) x ( 2908/ 2080 Y*x ( 298/ 3080 )

057612

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

097612 -07x (1- 097612 ) x (1/08 - 1)
= 097194

(3) Fuel consumption recalculation factor
B=k/a = 097612 / 097194 = 1.0043
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No. 6

YANMAR CO..LTD et 2010

JX Nippon 0il & Energy CORPORATION
KANSAI BRANCH OFF ICE

MANAGER Sai %li
CERTIFI OF ANALYSYS (TYPICAL PROPERTIES) \

Brand LSA FUEL OIL(O1)

Data indicating are typical properties based on last month
average being produced, or latest production data,

Characteristics S Unit . Results method

Ash mass % 0. 002 K2272
Carbon Residue 10% (v/v) Distillation Realdue mass % 0. 27 K2270
Cetane Index (JIS K2204) 51 K2204-1992
Cetane Index (JIS K2280) 53.0 K2280
Density 16°C ' g/end 0. 8497 K2249
Flash Point PM ‘c 1.0 K2265
Bross Specific Energy (Estimation) kJ/ kg 45530 K2279
Net Specific Energy (Estimation) kd/ kg 42740 K2279
Kinematic Viscosity 50°C . mm2/s 3.289 K2283
Cold Filter Plugging Point c : -b K2288
Pour Point c ) -20.0 K2269
Reaction N K2252
Sul fur i mass % 0. 0925 K2541
Nitrogen Content mass % 0.01 K2608
Hydrogen Content (Estimation) mass % 13.2

Carbon Content (Estimation) mess % 86.7

Water Content (Distillation) vol % 0.00 K2275
Bross Specific Energy (Estimation) keal /kg 10880 K2279
Net Specific Energy (Estimation) keal /kg 10210 - " K2279

KANSAI BRANCH OFF ICE

3-10 Umeda 3—chome Kita-ku Osaka 530-0001 Japan Kawahara Ryousuke
TEL 06-4301-7512
FAX
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YANMAR CO., LTD.

CERTIFICATE OF ANALYSIS

Brand - MARINE T103
L'.'Jt"ﬂ -HSOJJI

Mo .0 E

2010/10

JX Nippon Oil & Energy CORPORATION
KANSA| BRANCH OFF ICE

Lubricants & Specialties Grou
MANAGER nomoto kouji

Characteristics Unit Results method

Density 15°C g§/em3 0.8347 K2249
Color ASTM L2.5 K2580
Flash Point COC c 250 K2265
Kinematic Viscosity 40°C mm/s 99. 72 K2283

- 100°C mm2/s 11, 48 K2283
VISCOSITY INDEX 102 K2283
Pour Point c =25.0 K2269
Base Number (HCLO4) mgKOH/ g 12.9 K2501

Only for FUEL DIL and ASPHALT: Multiple base materials are sometimes blended, in which case lot
- testing may be conducted with samples blended using base materials. .

KANSAI BRANCH OFFICE Lubricants & Specialties Groupl
3-10 Umeda 3—chome Kite-ku Osaka 530-0001 Japan -

takahiro. sakai
T E L 06-4301-7540
- F A X 06-4301-7556

! -T,-;I—
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No. 2 Ge. /ENG. NO. 1
MESSRS CSBC CORPORATION, TATWAN
SHIP. NO H-985
TEST RECORD OF ENGINE
| ENciNE  mODEL GEY1IBALW x 560kW
ENGINE  NO. 1950FXJ ORDER NO. RI-B49TO0I
RULE CENTRAL RESEARCH OF SHIPS §. A, )
[ ENGINE SPECIFICATIONS )
TYPE VERTICAL., SINGLE ACTING, 4CYCLE, DIRECT INJECTION,
DIESEL ENGINE
RATED DUTPUT 615 kN
RATED SPEED 800 pmin!

NUMBER OF CYLINDERS 6

CYLINDER BORE X STROKE 180 X 280

STARTING SYSTEM BY AIR MOTOR

DIRECTION OF ROTATION

COUNTER-CLOCKWISE (VIEW FROM FLYWHEEL S1DE)

OPENNING PRESSURE OF FUEL

INJECTION VALVE 45.0 MPa

FIRING ORDER l-4-2-6-3-5

JUDGEMENT

-
. YANMAR CO.., LTD.
YANMAR

LARGE POWER PRODUCTS OPERATIONS DIVISION

QUALITY CONTROL DEPT.
TEL 06-6489-8013

APPROVED

INSPECTION GROUP

CHECKED

INSPECTED

RL
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No.2 ENG. No. 2
rv—HAES
M B %M % - TESTRECORD By oy
5 A R MEA Date ®
Engine Model Engine No. A-Day | A - Mon | & - Year Weather BEEMEE RE i{f—‘__ (]
6EYISALW x Memiimecn T
1950FXJ 11 2010 [ & Cloudy
S60KW | ¥ =2
SR - Fuel Ol | ORI ABHE - Methodof Load Test  : 3 1 # - Generator
BE WEH A WER Y ¥R ® = h &
ATE T Density SAE#30 Serial No. Capacity Voltage p.f
5.0 "{f;’g}’ TAIYO 281443 700kVA | 4s0v 08
" B Ttem B o8 Measurement e
A @ - Load % |%o0 + 25 * 50 * 75 100 | 100 110 | (o
) &0 Moo V40D ¥:30| -0 4230
L | Time § § § § § § §
\sipl |00 l.,;m Z00|  |9:00|F30] L.
B LELEL .
Engine Spoed min" | 900 200 900 900 900 | 900 900
M A - Ouput kW | 0 140 280 420 560 | 560 616
o e R | 10 Ls 2.0 20 [ 20 25
) et Bl N 1 7 B 1720, 1 R 20
Consump-| E/%  keh | — %.6 60 555 o3 |14 122
tion
wownem | bl bl Doad|  [91.2[g90  19f
THRHART (RERE
ific Fu g | __ — — — __|s2e0l¢
cﬁ?m;":pfm.;n:m e 63 |i5. (192+5%)
MR - Ambient Temp. T | 15 29 29 30 D) 27
FHES + Atmosphere  bPa | = - - - ﬂ{:’ o] -
i & & + Smoke - — - - o-/o| - — 0%
* 22 4% bf W) W B * Aiir Starting Test
B W ¥ # - Method iE[% - Remote
wHWER - Air Tank Capacity : - 150 2
00tk CEET MEMERE BHABRE Y
Primary Condition Ambient Temp, /? T | Licoitemp ‘T | cwremp 23T | sundd
$ + Times 1 2 3 4 5 6 & 4 £ 3times
b W W FE A HEE
Press. Before surting | *F* _1.54& ,3_05‘ » 01 1 0 Omitted L L0 odo |Z "
EAMTF . /| =
Press. Drop 2R '4e] a.oif o330 | 20 230 | Failure
* RN FRIEDAE  (H) - Fuel Injection Timing (degree) | sonrn il |55 ~7.5
No. of Cyl. No. 1 No.2 No. 3 No. 4 No. 5 No. 6
ERAM
before T.D.C. 2.8 2.& 20 70 Z é 7.0
LN
Remark : Inspected by Yanmar ‘g'
nr -
2= "T%%0c e
R::E?ﬂ! N 95.0 % (pf.=1.0 =t 100% Load) :Lfnfd“
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No.2 ENG. Ne. 3
¥ v —Aatt
BBk | & TEST RECORD YANMAR CO.,LTD
o B # © . Turbo-Charger
Engine No. # . Type METI18SRC
BEES - Serial No. 91680 . .
1950F 3] ft #& - Specification CVIE3TDCWI111KJ35M I?a::ﬂ %ﬁ
H H -+ ltem B il & Measurement s.:..a
A % + load % |%0 + 25 * 50 * 75 100 | 100 110 | s
DHHEEAD
Air Cooler Inlet |4 ‘? ;IQ- ?3 2" 2|9 '3 13
Sakru bAD
J::unl:: 77 73 237 28 27124 27
H o
#kEE|  Engine Owler |9 § e il 21 RN 1 ¥ 22 |* 75
. saABEAD J '
Cooliog | swcoeme |36 | [36] (36| (36| [3613¢| |34
Temp. SRMDBEQ
Air Cooler Outlet ?'} ,‘l’? 3&' 3? 38 3 ? 3?
c RREABEAD i '
LO. Cooler Inket |37 270 32| (3% 38 129 37
RAEABBELD ‘
LO. Cooler Outiet |39 28 77 a4 [’4)) CT[J L2
M T Conter i e Lo b (¢ léfp 6y ht
'“1‘[b°°" MAREAE D 50~65
cmp- L0 Thenmastat Outlet | &7 .f_? f? S"? f’? S—? 5—?
©
R Tur:-%ht?uulmet 33 23 32 d2 )45 2.-6 2/?
gl IET TN
amp. Air CD(;I:r Inlet SL’? é 7 g?_ £2 il ?2- E}
U =0
© Cylinder Tnlet | (£5 sk s A A ¥y 148 ©y
Nol |y )t st] 3¢ 139 18§
" bapl  bEYl 330 W o Pof| 39
sameal " wo|  boe | el 3| [golme| 9l ATE
T e 7 (< Y . DAl fpet| 3t U0
Ex!;-.aUﬂ Cias No.3 _."éa > 30 >0 e ?{0 j“{’ .?Pb
emp. ta: Amb.
. 1;,:, reo|  bow|  lzp|  133F]  |2kol385] PR [ I
= -
gl oD L8] |a®| |l €187 |5(a-25)
~3
Bl IC}']. /}ﬁ 79 3T bt Az 470 =6(0
Inlet NIESG - - .
o log0 Wol lebo| |uatlymy| |0t
AiEWmED
Turbo-Charger Outlet _,f’}r BM ?‘1’-0 2';- 32ﬂ 32&
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No.2 ENG. Ne. 4
M ¥ M ®& - TESTRECORD A ﬁ%ifrﬁn
Eagine No.
1950FX.J BEE B
| H Item B OW & Measurement smd
A M - Load % # 0 * 25 * 50 * 75 100 | 100 110 Eﬁm
. ) 0. 40~
G E A “Engi: MPa o s b ” " i 4 e
Lube oil
Press. |
.o owE SN E,Q_Zg C.70 A
Fuel Oil Feed Press. wIp bl B % 1094 o.sc
wakEn | i ™ MPa OUE A
Cooling |t 3851 3% 0,350 3D\ 030 O3 o co
Water Press. | 7—7—#I . 015 A~
cooler "pret]  pick|  lawt]  pt]  dolekv] o] eso
& % E A
BoostAirress M| ) (| poRol 1Al 29
WEYIAEND
Exh.Gas Press.(T/C Outley  ™° .f‘.'?? .l-ﬁ‘(- 136 ¢ 59 £orloto ',l » =34.3
D09 i 2 S
Diifferencigl Ak L kPa
Air Cooler
il Bl B P B U 1 P O P, 1 I P94
P lss| 199 gl lepled| kg
HAPREER N3 T P4 ?& -7 288 i =190
Max. Combustion
Pres of Cyinder | "0 6| ool |7l LRl lwg] 2T
e S N 274 B T B P B T
B 1 S A O VPSS O 7 A e B 72
TR
—— el 1081 lmal  Ledd]l Lss
il 5 W Bearing Temperature after Runing :; : 0?:1 ':nif g r T
ﬂﬁiﬁt No.l No.2 No.3 No.4 No.5 No.6 No.7 Sm
T _
MainBearing T 6 D ?? é 6/ 6 ’ bo 6/ = B0
::::ni;ﬁ%emng T éé é% ég Aé é‘ 57 T =8
Gc:r:o?ﬂtﬁ?n: Tfrnp. Fig'!: S:: o T Ofv:u?s:: 4 6 T
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No.2 ENG. Ne. S
D T
BB R % - TESTRECORD YANMAR €O 11D
WEE
Engine No. \ -
1950FXJ mes S
W % # - Governor
o ™ - Type NZ61 FEEEEA% B & - Speed Droop 5-&
ERBMAMIEA - Lube 0il Viscosity SAEH#40 =— FASME - Nesdls Valve Open &fo
f % - Load % *0 %25 # 50 * 75 100 110
MFHIL B 3 - Fuel Indicator | oy | 5.7 33 “ 0 %5' %?
¥ B 1§ 7= 28 - Speed Indicator d“f:i__;f‘é & g0 é_f A
WER 77 927 BB - Rack Position of Fuel Pump
A ff * Load % *0 # 25 # 50 * 75 110
No. 1 Cyl. 799
No.1 Cr;flinder? Racf:Pusi:ion s (4] .20.6_ 23.0 |29, S -2-9. 0
TPTAEE T
100% F 7R No. of Cylinder No.l MNo.2 No3 No.4 No.5 No.6
at 100% Load T 7 A&
Rack Position =_ZZS 2%0| 27¢ é?.é 27.0 278
W LB - Governor Test
A A # Frequency (Hz) El# 38 - Speed min” ®E Voltage (V)
Load EwE P ] EnE
| e | maE | 2 "EELAETANRELIE T3 %
(g | et | Tran- | st ';‘ﬁ:mﬂi R‘:‘:" before | Tran- | Stabi- | before | Tran- | Stabi- D::'““!t
sient lized Transicat i - sient lured sient lized . i
L)
100 |00l 3] ¢ & «P |20 [GW[PI0] 977 it | o [¥bv [ oo | 9
| 0235 | opbla/é a9 23] 4|2 |90 [9F [930 sy [usg e | o] 0
3510 149169921409 | 37| £ 7|0 930 | T | 950 [ |we? Y1V | 5.4 0
10100 | o0 9|57 ¥ 4p.0| 2.8 28| 3% | 930|830 T [udd |yun| v |, 2] O
[~ =10.0| =5.0| =5.0
Je BAWEANETER (1B afFEARELNLERAFEAEREE COMNE)
JC1 | TotwlRecovery Time from 1st Load to Final Load Throw-in (ML - Standard L)
* I 0@TIVIVar +  Crank Shaft Deflection
Cyl.No. | Ne.l No.2 No.3 No.4 No.5 No.B
EHE /M e
LA e Aty Attt At Al R 1.0, fon St [l i inld Side
9529ES
Crant Pid
SR USSP SR NS SRR AN ]
- LT
LN A A R // """"""""" peB €8 E’ 'il .
U1 1]
o /f'“' ________________________________ ¥\ (S: 28 0mm)
e BB Standard
0 0 0 0 0 0 ~ XAhO~7-Strote)
}/ """" L AR SR Sty S T pas W -Unit:1/100mm

P.35




M6 RaRes(23/47)

BEY18AL-6EY18L No. b
Y ov—sdSH
o BOR W& TEST RECORD YANMAR CO.LTD
* S r@Trovhiary +  Crank Shaft Deflection
AMES A salg i
Engine No. 1950FXJ Copling Type | A pate |2010/11/2) pip | 20 °C
Cyl. No. No.1 No.2 No.3 No.4 No.5 No.6
T -1.0 0 +1.0 +0.5 0 0 1 Cold State
-32 -38 -34 -1.1 -26 14 |1 Hot State (LO. Temp, - 65%C)
P =05 | o | 05 | 0 | - 05 | ] T asOEER
-07 -19 -29 -1.0 -19 -09 | EFAMOFILIST-EB
E -05 0 +0.5 +0.5 0 0 BEUT-PB
-2.4 -19 -1.1 -0.1 +0.2 +04 |-EEFEOTILIA=P-E
P-B 0 0 0 0 -0.5 0 Calculation for deflection:
0.4 =06 -1.7 0.5 -04 -0.1 “Vertical deflection=T—-EB
E‘B 0 0 0 0 0 0 and T-PB as well
0 0 0 0 0 0 *Honzontal deflection=P—E
AEHTILYL I - Alowable deflection values at cold state  XFO—%({78)-Stroke; 2BO0mm
MNo.1Cyl.
EEEAR B ok FBHAt
: . : ) T-PB/EB P-E No.2~6 Cyl.
Coupling System Driven Machine Installation System (dirsction) (direction)
@  (m# REW OrWE B (ER) 96 ~ 28
(Direct coupling) Qenerator, Direct{stationary) [M]
PIRRY | gingle side of the besring " 10000
® ) +28 +28 +28
img&ﬂlm Ganerater, n:m(ﬁﬁ?n)w) [ +1S ] [ +1S ] [ +18 ]
bath side of the bearing 10000 10000 10000
s e =1 o _ 58 ~ +28
395 tpags) | T 7 ALY D (2518 )
(Flexible coupling) | Pump & Compressor 10000

BT 1/100mm(SI247H) [Unit: 1/100mm]Nate:"S" stands for stroke

B mEESRERAR
Fig ; Driven Machine Direct Coupling System

= b
X ﬂl---“

T i'l‘ra;*w

F it e e =

23 ERRFMLE
Wiken Crank Web Clesss

TITD.C)
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No.2 ENG. No. ]
¥ rv—ELSH
BN AR T R TEST RECORD YANMAR CO.,.LTD
REE T
Engine No. ~ .
MEE
1950FXJ Reeorier 2T TN
" ® & B X = Protective Device Test
H B Ttem ml:' = g?ﬂ B E M Setting Value Bl
EE - - £5%
gﬂ*:; @E-rs| T - min’' £5%
@iE - 08 {2t - Trip 1008 ~ 1035 (112%~115%)] / 03 0
w8 -Mam | MPa +0.01
MidENET l
L.O. Press Low
fEik - Trip | MPa 0.30 £0.01 0.30
Km0 " 25 . 20
F.W. Temp High
2k - Trip 100 £20 /50
0 L.W 1 ¥4 - Alam T £20
SRAmRRTET I T o
;ﬁ;i’:l'_g‘“?::f” =#= ,“ TAlm | v ipa 0.02 40.01 po2
M&?‘ﬁxm SwITcH| |77 medeskl = - g° od
St A res Low || MPa 0.01
swanErET T TN Y IR I Y
:3 gfﬁh’: LF»-« ! ¥ -amm | MPa +0.01
REAEAE T 470
C.W. Press. Low (Jacket Side) / ! FM-Aem | MPa +0.01
eyl e 7 4 | wseawm | e .01
— HETF ¥ - Alarm MPa +0.01
Clutch L.O. Pres€. Low !
#¥1E « Trip MPa £0.01
ﬂe’!}lé{t‘ﬁ' + Boost Air Low L |Hvdeet - lntedock|  °C +2.0
R BT« Boost Air High T eer-aet - nerlock|  °C +2.0
KBNS UMER S I . 01s w001 S|
R T | %@ amm | Mmpa +0.01
YT ] t
~teakage of High Press. Pipe T | wm-aem | — -
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B 8 H @ K& M MAMAKMR

TEST RECORD OF AUTOMATIC AND REMOTE CONTROLS

Ne. &

HpEAES

Engine No.

1950FXJ

TEAEE
Air Tank Capacity

($2¢

Fie b el
L. O. Temp.

WHKEE
CW.Temp.

al"

23 ©

mEEE
Amb.Temp.

ngine Starting Test

B Items EEiE

Value

SR HE N

Starting Air Press.

248

BiEESES

Cantrol Air Press.

278

Mpa

TSI REN

85,

Mpa

EREERIETICEY D65
Time required to Rated Voltage confirmation

/I 4

EREEEERIETICET S

Time required to Rated Revelution confirmation

/L2

sec

T RTETICEST
| Time requi = omplation

SeC

#mEsIE
Engine Stop

= Items

g”
T

fEERiE
Value

i E

Over Spaad

/230 min”

MAaENET(FL]

L.OPress Lowl Trip]

430

BEHKEELSR (i)

F.W. Temp. High[Trip]

Jeg C

R

Start Failure

233

FREL

Maru, EM'CY Shut Down

ENG STOP MAGNETIC VALVE

I |O[O|0|0|O

SPEED DETECTOR

LO PRESSURE SENSOR

H/T FW TEMPERATURE SENSOR

EARERNIRINI AR 5

elle]ol'o] ol'ellellelle)

w

'_ﬁﬂgﬁﬂ'_iﬁ Engine Stopping Test

= g8

[tems

B4

Time

EHENIVBESLEFETICET LM
Time required to Engine Stop from F.0. Cut

24,/

sec

8RR LU R R S RRRCE T SN
Time required to stopping Magnet Valve reset from F.O, Cut

50,2

S8C

P.38
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No. ?

( O/# : R9-B49701 )
( E/# : 1950FXJ ) ( No.2 Ge”ENG. )

_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 follows;

1. Specific fuel consumption ( g/kWh)

FoczA‘E::"3“°° x“’g“x:E.—:hﬁ x é x 1
Whereas;
A - Fuel measured quantity=3 or (kg) 2 kg
B : Buoyancy correction factor for measurement 0.9944
[refer to the attached sheet for detail]
C: Measured time (sec) | 649 | 643 | sec
D : Working machine end output (kW) 560 kW

—E——— Pensiteefduebor at 156
[to be used in the case where the measured quanti
measured by flow meter]
F : Coefficient of vol to temperature of fuel oil (base on JIS-K-2249)
in the case where the measured quantity is the volume (),
1
G :  Net calorific value of fuel oil used in the test run.  (MJ/kg) [[4274 |Mo/ke
H : Standard net calorific value of fuel oil 42,70 MJ/kg (10200 keal/kg)
B : Cormrection factor under Standard ambient condition
[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

@ volume (+),

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

= Generator efficiency : Efficiency at power factor 1.0 B

follows exclusive of the special case.
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(o

{ O/# : R9-B49701 )
( E/#:1950FXJ ) { No.2 Ge.”ENG. )

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

Foc= _20 x 09944 x 3600 x 1000 x 1 x 1 x 42740 «x 1 x_ 095

649 x 560 x 427 x 100563

= (£ 2016) g/kWh
192g/kWh + 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 42740 x 1 x 095
643 x 560 x 427 x 100562
= [18801] (= 2016) g/kWh
192g/kWh + 5%

2. Governor test

(1) Regulation of transient speed variation:

INma:k—Ni ! x 100
lein — Ni Il]m
Nr

Load shut-off d&d =
Load carrying &Sa=

(2) Regulation of stabilized speed variation:

8t = INi — Ns | « 100
Nr
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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No. ||

{ O/# : R3-B49701 )
{ E/# : 1950FXJ ) { No.2 Ge~/ENG. )

ova ion Factor for m

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 is the weight of measured fuel include apart of file tube.

The correction formula is written under the below.

1. Calculation formula

B= (1-v/V)
= (1-d*/D%
B: Buoyancy correction factor
v: Volume of file tube
V: Volume of measuring vessel

d: Outside diameter of filetube @ = mm  ==--ceeeeee. { ¢ 340 )
D: Inside diameter of measuring vessel MM ==========- - ( O401.8)

2 Calculation result

O @B=(1-d/0")=(1-212"/300")

= 09918 {measuring vessel : ¢ 300mm)
W @B=(1-d"/D")=(1-340"/ 4534%)
= 09944 (measuring vessel : @ 4534mm ( [0 4018mm )

O@B=(1-d/D*)=(1~- ?/ )

file tube

measuring start level

measuring vessel

1 I
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( 0/# : R9-B49701 )
( E/# : 1950FXJ )

Correction Factor

{ No.2 GeENG. )

mbi ition
Standard ISO 3046-1
JIS 8002-1
1. Standard Ambient Condition
+ Standard reference total barometric pressure ==———— Pr = 1000 hPa
» Standard reference ambient air temperature ———— Tr =298 K (25°C)
- Standard reference relative humidity dr=30%
* Standard reference charge air coolant temperature Ter = 298 K (25°C)
2. Calculation formula
(1) Ratio of indicated power
k= (Px/Pra)”+(Tra/Tx)"*(Tora/Tex)®
(2) Power adjustment factor
a=k-0701-k)*(1/ nm-1)
(3) Fuel consumption recalculation factor
B=k/ a
Whereas.
Px : Ambient total barometric pressure on site I 10126 hPa
@ 10127 hPa
Pra : Substitute reference total barometric pressure 1000.0 hPa
Tra : Substitute reference ambient air thermodynamic temperature 2980 K (
Tx : Ambient air thermodynamic temperature T 280K (
(at Turbo—charger inlet air temperature) @ 2990K (
Tera : Substitute reference charge air coolant thermodynaic temperature 2980 K  (
Tex : Ambient charge air coolant temperature on site @ 3090K
(at Air cooler inlet CW. temperature) @ 3000K (

) Exponents Mechanical efficiency
Engine type
m n m
Without Air Cooler 0.7 2 080
With Air Cooler 0.7 1.2 0.80
Condition;

(1) Turbocharged Compression—ignition oil engines and Dual-Fuel engines

@) Low and medium spped four-stroke engines

P42
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( O/# : R3-B48701 )
( E/# : 1950FXdJ ) ( No.2 Ge/ENG. )

3-1 Calculation result {(at 100 % load)

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

( 10126 /1000 )" x ( 208/ 2090 )*x ( 298/ 3000 )'°
0.96899

(2) Power adjustment factor
g =k-07(1-k)*(1/79m-1)

= 096899 -07x (1- 096899 ) x (1/08 - 1)
= 096356

{3) Fuel consumption recalculation factor
B=k/a = 096899 / 096356 = 100563

3-2 Calculation result (at 100 % load)

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

]

( 10127 /1000 " x ( 208/ 2000 )'?x ( 208/ 3000 )"

0.96906

(2) Power adjustment factor
a=k-07(1-k)-(1/n9m-1)

= 096906 -07x (1- 096906 ) x (1/08 - 1)
= 0.96364

(3) Fuel consumption recalculation factor
B=k/a = 098906 / 096364 = 1.00562
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Ne. [ 4

YANMAR CO. ,LTD Oct. 2010

JX Nippon 0il & Energy CORPORATION
KANSA| BRANCH OFF ICE

“

‘ Sai
CERTIFI OF ANALYSYS (TYPICAL PROPERTIES

Brand LSA FUEL DIL(01)

Data inditating are typical properties based on |ast month
average being produced, or latest production data.

Characteristics Unit Results method

Ash mass % 0. 002 K2272
Carbon Residue 10% (v/v) Distillation Residue mass % 0.27 k2270
Cetane Index (JIS K2204) 57 KEEU:Q—IWE
Cetane Index (JIS K2280) ' 53.0 K2280
Density 15°C g/em3 0. 8497 K2249
Flash Point PH . ' c 7.0 K2265
Groas Specific Energy (Estimation) kd/kg 45530 K2279
Net Specific Energy (Estimation) kd/ke 42740 K2279
Kinematic Yiscosity 50°C ) mm2/s 3. 289 K2283
Cold Filter Plugging Point © : -5 K2288
Pour Point c ) -20.0 K2269
Reaction ' N K2252
Sulfur ) mass § 0.0925 K2541
Nitrogen Content mass % 0.m K2600
Hydrogen Content (Estimation) ) mass ¥ 13.2

Carbon Content (Estimation) mass % 86.7

Water Content (Disti|lation) ' vel % 0.00 K2275
Gross Specific Energy (Estimation) keal/kg 10880 K2219
Net Specific Energy (Estimation) keal kg 10210 K2279

|KANSAI BRANCH. OFF ICE _
: 3-10 Umeda 3—chome Kita—ku Osaka 530-0001 Japan Kawahara Ryousuke

TEL 06-4301-7512
FAX

pP.44
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YANMAR CO., LTD.

GERTIFICATE OF ANALYSIS

Brand : MARINE T103
LotNo . NS0JO1

Ne. ISE
2010/10

JX Nippon 0il & Energy CORPORATION
KANSA| BRANCH OFF ICE :
Lubricants & Specialties Grou
MAMAGER nomoto kouji

Characteristics Unit Results method
Density 15°C E/omd 0. 8947 K2249
Color ASTM L2.5 K2580
Flash Point COC c 250 k2265
Kinematic Viscosity 40°C mmi2/s 198, 72 k2283
100° ¢ m2/s 11.48 K2283
-| VISCOSITY IMDEX 102 K2283
Pour Point ‘C =25.0 K2269
129 | K201

Base Mumber (HGLO4) . i mgKOH/ g

RANSM BRANCH OFFICE Lubricants & Specialties Group I
" 3-10 Umeda 3—chome Kita-ku Osaka 530-0001 Japan -

_* Only for FUEL OIL and ASPHALT: Multiple base materials are somstimes blendad, in which casze ot
- testing may be conducted with samples blended using base materials.

takahiro. sakai

T E L 06-4301-7540
F A X 06-4301-7556
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No. 3 Ge. /ENG.

NO. 1

MESSRS :  CSBC CORPORATION, TAIWAN
SHIP. NO H-985

TEST RECORD OF ENGINE

ENGINE MODEL

EEY1TBALW x 560kW

ENGINE NO.

1951 FXJ ORDER NO. RI-B49701

RULE

CENTRAL RESEARCH OF SHIPS §. A

[ ENGINE SPECIFICATIONS ]

TYPE

VYERTICAL, SINGLE ACTING, 4CYCLE. DIRECT INJECTION
DIESEL ENGINE

RATED OUTPUT

615 KN

RATED SPEED

900 pin’!

NUMBER OF CYLINDERS 6

CYLINDER BORE X

STROKE 180 X 280 mm

STARTING SYSTEM

BY AIR MOTOR

DIRECTION OF ROTATION COUNTER-CLOCKWISE (VIEW FROM FLYWHEEL SIDE)

OPENNING PRESSURE OF FUEL

INJECTION VALVE

45.0 MPa

FIRING ORDER

1-4-2-6-3-5

JUDGEMENT

J& T YANMAR CO.. LTD.
YANMAR

LARGE POWER PRODUCTS OPERATIONS DIVISION
QUALITY CONTROL DEPT.  INSPECTION GROUP
TEL 06-6489-8013

APPROVED

CHECKED

INSPECTED i f
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No.3 ENG. No. 2
. Y o~—#AEH
W TEST RECORD YANMAR CO.,LTD
T EES 'YL BBA - Dae % B
Engine Model Engine No. B -Day | A - Mon | % - Year Weather REEEW WE - .
-
CEYISALW x| s iexa 9 11 | 2010 [® Cioudy ]
L
RS - Fucl OFl | P KW - Methodof Load Test  : 38 1 48 - Generator
WE WEFE WERH - 3 D
AR Density Manufacturer Serial No. Capacity Voltage p.f
M.D.0 [ D.8q97 | SAE#D
a5%) TAIYO 281444 700KVA 450V 0.8
H B - Item B @ fE - Measurement s
A # - Lod % |#%0 * 25 + 50 * 75 100 | 100 110 | o ey
) Pa 4-00 %30 T30|0:00 f:30
B # - Time 5 f’o 5 § f ‘?S §
330 L5200 ol b2eol  |f00(¢:30 2:00
[~ mEEEE R
Engige Spced min’ | 900 900 900 900 900 | 900 900
B oh - Oupt kW | 0 140 280 420 560 | 560 616
S 1
o g |Messring v kg | — 1.0 1.5 2.0 20| 20 2.5
HER - Ti — .
R Time e {14 P76 ey 44 447 247
Fuel Oil
Consump-|  ®M am | — 2.2 IR 5¢.0 TN IAl 123!
tion
gotin - W — DE| DIg bl |2oqd [1€7p000  pooo
ERMATARE (R
- o =201.6
Brake Specific Fuel tw‘_ ul = — — — Iﬁq !?q‘ _ (ff?_—;ﬁ)

Consumption (st Engiee outpet)

AEE - Ambient Temp. ¢ [ D _1? 29 30 24 | 29

KSES « Atmosphere Wb | == - — - ﬁff o4, -
# & & - Smoke - — — - 2./0 — | =0¢
* HSEBHAR . Air Starting Test
B W N K ¢ Method : #[E - Remote
ZEMER - Air Tank Capacity : _ 150 ')
Y Ty} _ MEBBE WA AE N M EE
Primary Condition Ambient Temp, 17 Lube Oil Temp, 25’ c C.W, Temp, 2] Standard
B - Times 1 2 3 4 5 B 2 p = 3times
o5 Y A EE i
press Betoresring | | . a2 08| 2 26| 2 | 136 | 420 o fls| 200 | 26 | Z2
EHET R
press Drop | " | -840 | 2,30 o-é o-zﬁ _g_~n$' 020 o'ﬁ Failurs
*  BREMEAGR TR ME  (B) - Fuel Injection Timing (degree) 5lﬂ:d“::“ 55 ~175
No. of Cyl. No. 1 No. 2 No. 3 No. 4 No. 5 No. 6
LR AR
before TD.C. 7.6 728 68 | 2& | 26 | 28
Remarks % : Inspected by Yanmar 7 f
'D./\.-J"’ 17 /fs'-{} © wir  PHE
REEDE  ny 95.0 % (pLeL0 at 1008 Load) S ocnriar )
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No.3 ENG. No. 3
M B R # % - TESTRECORD YARYIAR O LD
NS w # # - Turbo-Charger
Engine No. M E - Type METI18SRC
®EER - Serial No. 91681 :
1951¥FXJ & # - Specification CVIE3TDCWI11KJ35M ;ifw::rﬂiﬂ@‘)
I§f 8 - Item g # {4 - Measurement s:ndmd
a @ - Load % |%0 s 25 * 50 * 75 100 | 100 110 | (o Yookiom
wcmewa |76 | {990 (720 || [m{p3] |
Sx7 oA
.::;nlcl ?S 7? ’J? ?S 7?" ?S ?[.’L
k| Eogine ol |7] } ! 3] 3] 2|3/ 3! =15
, MDA
C;‘;EE Air Cooler Inlet .jg jE) 56 36 jf'":- 56 J‘é
| CRARBHO
T..CP ;;f:::;fet 3 37 37 3 I8 38 3
L.0. Cooler Inlet |3 '] 37 37 3§ 38 3% 3¢
T E
L.0. Cooler Outlet d? 37 }? 40 40040 &/
Amnn To.cooerma || (41 43 b 44148 A
Temp. |10 Toemonat Outr $¢ 5 &7 Y| §T187 &7 | 50~
T
mﬁl& m&ﬁifmlu 29 YA 24 23 "‘J 2] 22
Temp i—’;‘?%f&: 43 145 w8l Lol LdTNifo] |20
¥ ¥ =R

© Cylinder Inlet |42 43 44 46 457 47 ‘)'5?
eS| Lol 8] I3k [dolstE]  |so
No2 | & L4E jof 3§ #E [ 366 A

e[S 61 ol 32615161 |3fo] ATEY
s | O Nd el 8] luel ekl lgElask] 1870
Exl_:ra;:tpﬁm No:3 r?& -JB'U SE; 353 i% 560 5?& .

N Mo k6| blol k| 135 LIS 158 [ 'Tgnr"].
i =415 +
sza;e fﬁ} _1'?'!1(. W 35, .“_-,l[ 365 "l?q 1.3(w-25)

awmnn| oy B (s oL | 145 48148] la36 < /o
[:ﬁnﬁm o S @S| 145 ‘Hg
Turbo-Charger Outlet \g- 3[5 ‘fls j“) %JD j_(D ﬂk
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No.3 ENG. No. 4
< - =
BB R # % - TESTRECORD ANMAR ro i
.
gine No. .
1951FXJ mEE A9 (R
mon Item # O i Measurement find
AW - Lead % |=%0 * 25 * 50 * 75 100 | 100 110 | AR
mmEs | W W a 0. 40~
S ML "lagsl  lus  lowsl  losél  laublaaf] w045
Press,
m e omE h MPa 0. Mo ~
Fus) Ol Feed Press a2 026l 1o28|  |o28] €S| |a3S] oso
N T 0.5
s ";mn 038 238l  lask|  laséd  laskla§ m:o ose
Water Press, | #—7— N NE A
coolr M) Lol lask Jmﬁ pt6 1006 lofb]| oso
EEE P
Boast Als Press. 0 pokl  lored |osde |06 204
WU AED
Exh Gas Press (T/C Outler) ™2 Ml? .Lbd- 738 49‘ ara 9 =34.3
TEAABERE
Differenc ! kPa
Cooler
B S I P O A B 2% B P P B 2
T lesl |98 4l Leadeal sy
PR EE No3 | == 4 99 54 61,67 v £19.0
Max. Combustion
Press, of Cylinder Nod - 5_‘6_ EE‘ 6 -6 ,‘;s_ ,}6"3 AP=0.6
SR Ml B B P53 S A O S R 7971 % B
el I S P24 (O U2 O P I 77 4 /23 I
wom | p
Average &4 198 0.4 14718 L
S Bearing Temperature after Runing Li'ubi:oiﬁ ?mf g;’ T
o Nol | No2 | No3 | Noa | Nos | MNoé | No7 | HRE
'
A S| SP1 8591 40| 40| b0 | 40 | ==
o o b | 0| L5 66 [ 66| 46| | =
WEWERT E #
Cie:r:mm Bnrin: Temp. Engine Si?e - c ofmil’."' ST!: (.fcb T
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No.3 ENG. No. S
. — .
BB R M % - TESTRECORD VANMAR Cor 11D
s
Engine No. -
S— mes FiaGE)
WM @ #® - Governor
-} ;- Type NZ61 E TSR B & - Speed Droop 7:&
FRRRA MY - Lube 0i] Viscosity SAER40 == Fi-#ME - Needle Valve Open 0" 0
A ® Losd % %0 * 25 *50 * 75 100 110
PR 8 1538 - Fuel Indicator P ? -2-.5L 30 3.7 4,'.1 2
kY - L] Iy
7 - Speed Indicator | oy | 68| &6 | 6.9 40 | #0O
e 5 w2 B -+ Rack Position of Fuel Pump
W - Load % *0 * 25 * 50 * 75 110
No. 1 Cyl. 727
No.l Cylinder Rack Position 201208 | 230 -1&&- J?D
DTPZE 33
100% 04 No. of Culindes Neo.l No.2 No.3 No.d No.5 No.6
at 100% Load Fws HE
Rack Posiion | 278 | 070 -&75‘ 270l 270l270
WS ¥ -  Governor Test
Pa— A o Frequency  (Hz) E&#E - Speed min'' = Voltage (V)
Load EBRE s EBDE
L He | BF i % ] By | B¥ L ne | ¥E ) %
(o | e | T | b D::;mti‘ '“;::’ before | Tran- | Stabi- | before | Tran- | Stabi- [;";m.ﬁ,
sient lized Trmmiast N B-3 sienl lized sient lezed Temsiont | Stakilinat
10040 |Joo | 433 01855 | 48 | 32| %o | F70 | 980 | 4ko | 440 |4tp | 22-] ©
0—35 154 1418 | 409123 | 1.7 | 32~| 0|8 | F30 | 4bo | 48| 4ko | 0.4] 0
1510 |09 | 8060 f) 33| 1.7]] 38 | f50 | Joo | P20 | 4bp | 447|480 | 01} O
10-100 | 40 91474 lfooo| 22| | £] 32 | 920895 | %00 | 480 | 247|462 | 01| 0
— W
Suandard =10.0l =5.0| 5.0
Je AMEAETERMN (18ESFTEARGY & RS EE TR
JC 1 | Total Recovery Time from 1st Load to Final Load Throw-in (ML - Standard
¥ s WTFILVYar Crank Shaft Deflection
Cyl. No. | Ne.l No.2 No.3 No.4 No.5 No.&
SRR AEER
LU Shbib AR Rl Al S S £, P Siie fab. Bavitond Site
95
Crann Pin
I T T S e T 74
// 5..& P
[ "N S P )/ ------------------ - .8 55
=] _/'_\_ ol State
PB frmsasenes /{ ................................. + (Sl 28 Omﬂ-'I}
- BE&-Standard
= 0 0 0 0 0 ~ xAhO-7-Stroke)
E: [ R (A A A A P éo WH-Unit:1/100mm
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6EY18AL-6EY18L No. b
Y ov—kA&t
il B ok | & TEST RECORD YANMAR CO.LTD
¥ U5 OWMTIVIa Crank Shaft Deflection
muES EEAR HMe HERE
Engine No. 1951FXJ Coplize Twpe A Date 2010/11/2 Amnb. Tenp. 20 T
Cyl. No. No.1 No.2 No.3 No.d No.5 No.6
T -1.0 0 +0.5 =-0.5 -0.5 -0.5 T Gnld State
-1.6 -4.8 -3.8 -343 -44 -0.7 l Hﬂt Slltu {Lo Tﬂlnp s;!‘i.',‘,]
P L. . S Ws .95 1.9 .. 0 .| TuraoiER
-0.4 -28 -34 -25 -34 -0.2 EFAROT NA=T-EB
E =05 0 0 0 0 0 E&UT-PB
-1.3 -23 -14 -0.5 -1.1 +0.4 EEFEOT I as=P-E
P B 05 +0.5 0 0 0 0 Calculation for deflection;
+0.1 -0.8 -2.1 -0.7 -1.5 =01 ‘Vertical deflection=T-EB
E'B ) 0 0 | 9__ 0 0 0 and T-PB as well
0 0 0 0 0 0 +Horizontal deflection=P-E

HERHTILILIVHEE -

Allowable deflection values at cold state Z+O—%(f7H)-Stroke; 280mm
No.1Cyl.
mEAR RN AR - -
Coupling System Driven Machine Installation System ;:23;53) ( dirtcEnn} No.2~6 Cyl.
@ () *.G?na(rftr:ij A (EE) ol e
{Direct coupling) single side of the l'“m_“ Direct(stationary) [W]
(8 REW (AR B (EE) f2.3 +28 +28
(Direct coupling) Generator, Direct(stationary) [ 1S ] [ 1S ] [ 1S ]
bath side of the bearing 10000 10000 10000
5 -56 ~ +2.8
by =% -
@ﬁﬁ-rmaﬂsﬁ T2y Di:d‘?ﬁ?n)m [ -25~1S ]
(Flexible coupling) | Pump & Compressor 10000

B 1/100mm (SIZITH)  [Unit: 1/100mm]Note:"S " stands for stroke

E ; WA E RS =
Fig : Driven Machine Direct Coupling System

Air Clutch & Flxible
Coupling

When Crank Web Oper
(L]

P9 AL WLE
Whan Crank Web Closes

“#J?ﬂ
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No.3 ENG. No. ']
= Yr-—HXait
B EE TEST RECORD YANMAR CO.LTD
BT
Engine No. \
1951FXJ Recanter 7 X2,
£ % £ B #® % - Protective Device Test
. musm| (REER . ) FHEHE
H B Ttem Direc. Prot. ltem B OE ® Setting Value . )
B / . £5%
gﬁ!ﬁ #EE-Rs| 1 - min” +5%
E#E - 05 .k - Trip 1008 ~ 1035  (112%~115%) /0 0
. ¥ MPa £0.01
AREEDET l
L.O. Press Low
#eitip | MPa 030 £0.01 030
“ arm 2.0
fmrmern ' <
FW. Temp High
ik - Trip 100 £2.0 /0D
Wifmey -8 - LW/ T W - Alarm C 2.0
Eﬁs{t - ,;,m_ w{&F l ¥ - Alam MPa +0.01
T3 L R RE A l & - Alarm
Priming L0, Press. == s MPa 0.02 +0.01 202
Y=y YRRl v F rarn _ _
TURNING COVER INTERLOCK SWITCH| ~ |77 imereek 90"0(
Lk U F el - Alarm
& Air Press. Low b st MPa £0.01
M EENET e Al
Control Air Press. Low b st MPa 0.60 £0.01 D é’D
ENET
Eﬁ -:?:1 Press. Low / l % -Am | MPa £0.01
AR E HETF (7" vhy HM)
C.W, Press. Low (Tacket Side) / Lo| ®#-aam | MPa +0.01
WA ENSET(-7-M)
C.W. Press. Low (Cooler ) -L T - Alarm MPa +0,01
E®-Aam | MPa +0.01
M SERARREENET 1
Clhateh L.O. . Low
#E - Trp MPa £0.01
E?‘&F + Boost Air Low l {r4-ua? - Imterlock| T +2.0
WM E§ - Boost Air High T |44-e9? - lniedock| T 2.0
X Mo o BRER
L.O. Filter Diff. Press. High 1 B4 -Alam | MPa 0.15 0,01 gwal
s R ER
F.O. Filter Diff. PWM 1 Wet-Alam | MPa £0.01
b il | i
kage of High Press. Pipe T | wE-Aam | — -
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BE & @#xE SN RBRAMRAR

TEST RECORD OF AUTOMATIC AND REMOTE CONTROLS

e, g

HER =
Engine No.

1951FXJ

ERHER

Air Tank Capacity

/802

AHKEE
CW.Temp.

MigmiEE
L. O Temp.

=/

8 8

c Amb.Temp.

feEbiE

Value

EBMEREN Starting Ar Press.

2\%‘ ~ Mpa

BIFEREN Control Air Press.

4,75 wes

Mpa

EREEMUETICET LM
Time required to Rated Voltage confirmation

/_}15 sec

ERMEEEERIFEFTICETLEME

Time required to Rated Revolution confirmation

J234 s

AT RTETICET N
Time I c completion

Fec

Automatice Device Test

b} £] Items

A
Engine Stop

|

{ERh{E
Value

@ 8 Over Speed

/3D min'

MAMEDEFIELE)]  LOPress LowlTripl

0,30 WMPa

WEIAERER (L] FW. Temp. High[Trip]

/00 C

RS Start Failure

23,5 sec

IR Marw, EMCY Shut Down

ENG STOP MAGNETIC VALVE

| [O[O]0 0o

SPEED DETECTOR

LO PRESSURE SENSOR

\

H/T FW TEMPERATURE SENSOR —

ololojololololo|o]z*

3. &ﬂﬁiﬁﬁ Engine Stopping Test

hems

5 )]

Tima

EHENRIUAMRSLEETIZETSHM
Time required to Engine Stop from F.O. Cut

24D

sec

EHERLYEE RS MNECICET 5000
Time required to stopping Magnet Valve reset from F.0, Gut

404

SEC

P.53
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No. CT

( O/#: R9-B49701 )
(E/#:1951FXJ ) ( No.3 Ge.”ENG. )

AN OR T

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 follows;

1. Specific fuel consumption ( g/kWh)

Foc=-Ax B x3600 ., 1000 , g, ¢, G ,__1 ,
C D H B
Whereas;
A :  Fuel measured quantityY=3 or (kg) 2 ke
B : Buoyancy correction factor for measurement 09944
[refer to the attached sheet for detail]
C : Measured time (sec.) | 644 G4 sec
D :  Working machine end output (kW) 560 kW

[to be used in the case where the measured quantityis-tie volume (+),

measured by flow meter]
F : Coefficient of vol version to temperature of fuel oil (base on JIS-K-2248)
in the case where the measured quantity is the volume (+),

r ed-byflow meter]
G :  Net calorific value of fuel oil used in the test run. (MJ/kg) 4274 IMJ/ kg
H :  Standard net calorific value of fuel oil 42.70 MJ/kg (10200 kcal/kg)
B : Correction factor under Standard ambient condition m 1.00197,

[refer to the attached sheet for detail]

| : Efficiency of Working machine
To be used in calculating the net specific fuel consumption of the engine
singly in the case where the working machine is directly coupled. '

+ Generator efficiency : Efficiency at power factor 1.0 %
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{ O/# : R9-B49701 )
( E/#:1951FXJ ) ({ No.3 GeENG. )

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

Foc= _20 x 009944 x 3600 x 1000 x 1 x 1 x 42740 x 1 x_ 095

644 x 560 x 427 x 100199

= [188.40 (= 201.6 ) g/kWh
192g/kWh + 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 42740 x 1 x_ 095

64 x 560 x 427 x 100197
= (< 2016 ) g/kWh
192g/kWh + 5%

2. Governor test

(1) Regulation of transient speed variation:

Load shut-off 8 = -NmaX =N 1 100

Load -I'IS :5‘a= INminh;Ni Il lm

(2) Regulation of stabilized speed variation:

St = INi — Ns | « 100
Nr

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

P.55
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No. |1
( 0O/# : R9-B49701 )
(E/#:1951FXJ ) { No.3 GeENG. )
oyanc tion F r for M ment
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 is the weight of measured fuel include apart of file tube.
The correction formula is written under the below.
1. Calculation formula
B= (1-v/V)
= (1-d*/D%
B: Buoyancy correction factor
v: Vaolume of file tube (BN ) mm
V: Volume of measuring vessel (zzz ) mm
d: Outside diameter of file tube MM ===——=———aa ( ¢ 340 )
D: Inside diameter of measuring vessel Mm  =====e-—--= ( 0O4018)

2. Calculation result

O @®B=(1-d"/D*)=(1-212%/300")

= 09918 (measuring vessel - ¢ 300mm)
m @B=(1-d/D")=(1-340"/ 4534")
= 0.9944 (measuring vessel : ¢ 453.4mm ( [ 401.8mm )

O@B=(1-d/D*)=(1- 2%/ 5

file tube

measuring_starl lavel

measuring finish level 1

measuring vessal
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No. 12
( O/#: R9-B49701 )
(E/#:1951FXJ ) ({ No.3 Ge.”ENG. )
Correction Factor
under Standard Ambient Condition
Standard [SO 3046-1
JIS 8002-1
1. Standard Ambient Condition
+ Standard reference total barometric pressure =====—— Pr =1000 hPa
+ Standard reference ambient air temperature ——————= Tr =208 K (25°C)
+ Standard reference relative humidity —— Pr=30%
+ Standard reference charge air coolant temperature -—————— Ter = 298 K (25°C)
2. Calculation formula
(1) Ratio of indicated power
k = (Px/Pra)" (Tra/Tx)"*(Tera/Tex)"
(2) Power adjustment factor
a=k-07(1-k)*(1/ pm-1)
(3) Fuel consumption recalculation factor
B=k/ a
Whereas.
Px : Ambient total barometric pressure on site I 10126 hPa
@2 10127 hPa
Pra : Substitute reference total barometric pressure 1000.0 hPa
Tra : Substitute reference ambient air thermodynamic temperature 2080 K ( 250 °C)
Tx : Ambient air thermodynamic temperature M 2040K ( 210°C)
(at Turbo—charger inlet air temperature) @ 2040K ( 210°C)
Tera : Substitute reference charge air coolant thermodynaic temperatiire 2980 K ( 250 °C)
Tex : Ambient charge air coolant temperature on site @ 3090K ( 360°C)
(at Air cooler inlet CW. temperature) @ 390K ( 360 °C)
Exponents Mechanical efficiency
Engine type
m n -] nm
Without Air Cooler 07 2 0 0.80
With Air Cooler 0.7 1.2 1 0.80
Condition;

(1) Turbocharged Compression—ignition oil engines and Dual-Fuel engines

@) Low and medium spped four-stroke engines
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( O/# : R9-B49701 )
( E/#:1951FXJ ) ( Ne.3 Ge. ENG. )

3-1 Calculation result (at 100 % load)

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

( 10126 /1000 )™ x ( 208/ 2940 )*x ( 208/ 3000 )'°
0.98880

il

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

098880 -07x (1- 098880 ) x (1/08 - 1)
0.98684

(3) Fuel consumption recalculation factor
B =k/a = 098880 ! 098684 = 100199

3-2 Calculation result (at 100 % load)

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

( 10127 /1000 )" x (298/ 2940 )*x ( 298/ 3090 )'°

0.98887

(2) Power adjustment factor
@=k=-07(1-k)-(1/9am-1)

= 098887 -07x (1- 098887 ) x (1/08 - 1)
= 058692

(3) Fuel consumption recalculation factor
B=k/@a = 088887 / 0986092 = 100197
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No. 14

. 0
YANMAR CO..LTD Oct. 201

JX Nippon Oil & Energy CORPORATION
KANSA| BRANCH OFF ICE

WANAGER Sai %}«
CERTIFICATE OF ANALYSYS (TYPICAL PROPERTIES) \

Brand LSA FUEL QIL(01)

Data indicating are typical properties based on |last month
average being produced, or latest production data.

Characteristiocs S Unit Results method

Ash mass % 0. 002 k2272
Carbon Residue 10% (v/v) Distillation Residue mass % 0.27 K2210
Cetane Ind!_u (JIS K2204) 57 KZZQI—‘IBEE
Cetane Index (JIS K2280) i 53.0 K2280
Density 15°C ' g/end - 0. 8497 K2249
Flash Point PM ' y - 7.0 K2265
Gross Specific Energy (Estimation) : kJd/ kg 45530 - K221
Net Specific Energy (Estimation) kd/kg 42740 K2219
Kinematic Yiscosity 50°C . m2/s 3. 289 K2283
Cold Filter Piugging Point % C 5 K2288
Pour Point i © -20.0 K2269
Reaction N K2252
Sul fur mess % 0. 0925 K2541
Nitrogen Content mass % 0.0 K2600
Hydrogen Content (Estimation) mass % 13.2

Carbon Content (Estimation) mess % 86.7

Water Content (Distillation) vol % 0.00 K2275
Gross Specific Energy (Estimation) keal kg 10880 K22719
Net Specific Energy (Estimation) - keal/kg 10210 K2279

KANSAI BRANCH OFF ICE _
3-10 Umeda 3—chome Kita-ku Osaka 530-0001 Japan Kawahara Ryousuke

TEL 06-4301-7512
FAX
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No.ISE

2010/10
YANMAR CO., LTD.

JX Nippon Oil & Energy CORPORATION
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CERTIFICATE OF ANALYSIS Lubricants & Specialties Grou
' MAMAGER nomoto kouji

Brand - MARINE T103
LotNo - NS0JO1

Characteristics Unit Results method

Density 15°C /o3 0.8047 | K224
Color ASTM L2.5 | K580
Flash Point COC - © 260 | K2265
Kinematic Viscosity 40°¢ m2/s 9.72 |  K2283

 tooe /s e Kems
VISCOSITY INDEX ‘ 102 k2283
Pour Point ‘© <250 Ke2ee
Base Mumber (HOLO4) - : neKOH/g 29| Kasol

~ Only for FUEL OIL and .';SFH!LT Wultiple base materials are sometimes blended, in which case lot
- testing may be conducted with samples blended using base materials.
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