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ANFEIH IR (HE) B 50,000 DWT s dnd AR dndim 2 AR THET Y 2024 2554 -
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W& PEAE MG (FACTORY ACCEPTANCE TEST, FAT) e

Rlc B G IR » YRS E SR A I TR S T RIS » FESLF &0
M T RLEIATES BT AR - MR ORARZR RN B R S BREOR R B IR R

SR, SRR (VA ) G ~ MEEEERIE, - PREESEE SN, - DAESTIEEE ~ JHFE
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A A A MBS R A SR S b0 AAREE SRR Il RS AR
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(2) B

1. 47 @ Sl EEissEt

2. BEEEMES SR 0 YANMAR
RUGE © 6EYI8ALW (J@oE 12598, 12599, 12600)

3. ERERMEERTEME  TAIYO
FIYE (FEEE324500, 324501, 324502)

4, FHEEEHTT ¢ T20kW x 900 rpm
(70 BtiEtE

| BSEE RS

AR EIRIG e » P L4 iEEYanmar Power Technology Co., Ltd., KM
SESMT o ECHERRATONEIE P SR - FHEHIAR - W R BRI AR
st BRI IEACS: » WS HERI R R4S B UG R e i W HA(E A2
S5 B2 BB IR AR B e TR TR, -
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3. SR S Il
A. Governor Test (RZRHE)

FEARHAE — B EBNAE SRS LIE NS MRS AR E -
EEREEs 2 IhEE > I BIHER(100%- ->0%) ~ (0%-->33%) ~ (33%-->68%) K (68%- -
>100%) MECHFH BRI ~ 7 R BERR 7 I S o AR BRE » OHIEAS SRl
e < SRS RREE R » SRR BRI B BEREUAED . 2~6 . 5% ] (AR (E /N 10%EA
T) » B e S K0, 9~2. O EIRE (FEEERSTD) - HE &R -

B. Generator Characteristics Test(ZFEEHEMAEMEL)
F R AR R AR (60HZ) B EE B (450V) TEMAS » Srsk S Bt A TE
BT R (100%->75%->50%->25%->0%->25%->50%->75%->100%->110%->100%) EEpLE 5
B N R E A T BUE -

C.Parallel Running Test(HHHIER)
FEEA S BRI G A 35 E S B AR (60HZ) B BERR (450V) i - &0 8% A [H]
B8 (75%->50%->25%->20%->25%->50%->75%->100%->75%) [F W S Bt BT
FEEBUE -

SEERIN AT

PARALLEL RUNMING TESTR BERIER 58T
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A.Protective device tripfrEEsEE PR

Over speed tripGEEERBAR) © WEps{E A R RS F BN ek - EHEm S
112%~11 5%8HE B2 7 i (1008~103 585 2 ) - MIEAS 1030 pmfiss 3% BEARBEAS A5 11
R PEERERAY 114 | A% E R
Engine L.0. Press. Low(EEMEMKER) @ {F FHREEHEEHBR TR BE TR
0.3MPa » JEREF BB -

.Protective device alarmffiEaEE 2

Control Air Press. Low(¥ZEHZEE{KEE) ~ Priming L.0O. Press. Low(B{EE
JHER S HEER ) 73 IR0 60Mpa 520 02MpafFEIE SR » S4B IXRES S FE G B &
&F.0. Leakage Tank Level High(AHMIRIES&RAL) ~ L.0. Filter Diff Press.
High(GEHESS=87) ~ L.0. Sump Tank Level Low/HighCEHMSEIRAL) » &g
ThEEIEH,

B

SESump Tank S ERefir 2543
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Bearing JREREHEY -

AR et 2% BT RS E e BINOx BT B BIARETT » o BRRGRA o O B a5 6 1
HEEEF GEENOH ) SRaft i & e A% 2 S MINOX R T B e 2

REREE RS lﬂPi ston 35)"2?’*6%& 1ﬂRod Cap

3REEERA%EE 1H]Cylinder Head | 5R 5 B4 EE 66 Main Bearing
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IR > HER S EIRE R SRR IR R T R E 2 B -
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No. 1Gen. /Eng. No. 1

MESSRS : CSBC CORPORATION , TAIWAN
S. No. H1193

TEST RECORD OF ENGINE

ENGINE MODEL GEY18ALW x 720 kW
ENGINE NO. 12598 ORDER NO. RH-BA6201
RULE CR CLASSIFICATION SOCIETY/LLOYD" § REGISTER

[ENGINE SPECIFICATIONS]

TYPE VERTICAL, SINGLE ACTING. 4CYCLE, DIRECT INJECTION, DIESEL ENGINE
RATED QUTPUT 800 ki
RATED SPEED 900 min-1
NUMBER OF CYLINDERS b
CYLINDER BORE X STROKE 180mn x 280mn
STARTING SYSTEM BY AIR MOTOR
DIRECTION OF ROTATION COUNTER-GLOCKWISE (VIEW FROM FLY WHEEL SIDE)
e EE o VALV 40. OMPa
FIRING ORDER 1-4-2-6-3-5-1
JUDGEMENT

YANMAR POWER TECHNOLOGY CO., LTD.
LARGE POWER PRODUCTS BUSINESS
QUALITY CONTROL DIVISION INSPECTION GROUP 1

APPROVED

CHECKED

INSPECTED 7/ fonan—




No. 1 ENG

N o 2
ety RBES HER A - Date Kz
Engine Model Engine No. g - Day A - Mon F . Year Weather
BEY18ALY 12598 18 10 2023 B Fine
e : ERTRR BHS & .
gz d ;] Fuel 01l Lube 0i Wethod of Load Test SEEEH - Generator
HERHE BiEFm$ - Manufacturer SEER - No
A (4. D. 0) Not oot rie SAER40
il D Energy MJ/ke) TALYO 324500
42.64
HE - ltem EfRE - Measurement
5 LRI
&% - Load 5 ¥ 0 % 25 % 50 § 75 100 | 100 AL .
13:00 13:30 14:00 14:30 09:00 | 09:30 10:00 |, Standard
{at 100%Load)
% - Time § § § § § § §
13:30 14:00 14:30 15:00 09:30 | 10:00 10:30
gﬁg?giiéﬁfgi min™ | 900 900 800 900 900 | 900 800
REH A
rerater butout KW 0 180 360 540 720 | 720 792
iﬁfﬂfﬁ ey |- 0. 766 1. 300 1. 876 2.490 | 2.502 2,752
it ]
sygpm | By M) Time  sec - 60.0 60. 0 60.0 60.0 | 60.0 60. 0
Fuel Oil
COQ§UED" B/% ke/h | - 45.7 77.6 11.9 148.6 | 149.3 164. 2
10
B/RERE B k\,f/ wl - 253. 5 215. 2 207. 0 206.0 | 207.0 207.0
ERIREHE R (M) < 20370
Brake Specific Fuel Wl - 230. 66 202. 48 196. 44 196. 66 | 197. 46 197. 31
{at Engine output) {194+ 5 &)
BEREE o
Aab ] o . c 30 32 33 33 3 34 35
Zﬁiiﬁ%ﬁgre hPa |1011.8 1011, 6 10116 1011, 6 1022.6]1022. 6 1022. 6
e _ ~ _ - _ -
ke 0. 10 £ 0.50
RSIREhEER - Air Starting Test
&i%{’lﬁﬁ %P - Remote
EREAR
Air Tank Capacity 150 2
MR AR BRRE . 5 BB . . AR . .
Primary Condition Ambient Temp. RS L.0. Temp. a4 C.¥W Temp. 1298 T
_ U SAENET HEAL B BAESE HisE
BEEE -« Specified Times z 3 1 2 3 Lowest air press% which can start Standard
I S YEENRT
179AIED Befofsisj)tﬁ;rting Wpa | 2.49 2.24 2.03 Befor:%]tﬁ:rting Wpa | 123 | = 118
Air Tank
FEHET IRENER
Press. prese Drap wpal 0.25 | 0.21 0. 23 After sterting | MPa | 102
o 0y e . . .. R
% PRELEEE V7 RIROHBEL (B) - Fuel Injection Timing(degree) BBl 5010
No. of Cyl. No. 1 No. 2 No. 3 No. 4 No. 5 No. 6 No. 7 No. 8
LI - -
before TD.C. 6.5 6.5 6.0 6.5 6.5 6.5
%ﬁ*&?’fﬁ ne= 960 % (o f.=1.0 at 100% Load ﬁ?‘ﬁ'ﬁ 58 % f(at 100% Load)

®

Inspected by Yanmar




No. 1 ENG. N o 3
= OBR Rk ¥ &k - TEST RECORD
WS oo Turbo-Charger
Engine No. WK - Type MET18SRC
12508 heFES - Serial No 48892
t 4% - Spectfication FUIK23DCH1 11KJ35MS
HE ¢ Itenm EHiR{E - Measurement mo;fggﬁ)
Slavld;rd
A Load gle 0 + 25 £ 50 £ 75 100 100 110 | {at 1008t0ad)
LEAWRAD M T)
N T 7 7 75 49 48 48 48
¥ ehob AN
et 78 78 76 53 53 54 54
o
Eng e Outlet 79 81 81 58 59 59 60 <66
i rim | REAMBADLT)
AHARE | s 36 36 36 36 36 36 36
Cooling |ooerasneamin (L T.)
\mer LT 36 38 38 38 38 38 38
p.
. WBdAHRAD
C P et | 36 38 38 38 38 38 38
MBMAE D
| 38 38 40 40 42 42 44
MAMARRAD
i | L0 e | 60 63 64 64 64 64 65
Lube 0il
Temp.
c WA R BRI
L. 0. Thernostat 56 58 58 58 58 58 59 50~65
Qutlet :
BBRAQ
. et 32 32 31 31 28 29 30
B:o?tmkir #n
EEAWRAD
Temp. e 39 75 139 192 228 | 230 244
C . .
Wy AL
colinder Inlet 43 48 50 48 52 52 56
No.i | 146 305 334 359 416 | 419 455
No.2 | 167 310 343 361 414 | 420 452
No.3 | 161 309 347 375 421 | 422 456 |AT= 40
BEH
ful
No.4 | 188 312 338 346 393 | 395 422
I Each Icw.
KBE Outlet
No.5 | 160 302 332 346 398 | 397 428
Exhaust Gas
Temp.
ta : Amb.
N No.5 | 187 309 336 351 396 | 396 430 Ton.
FinfE = 440 +
pverage| 168 308 338 356 406 | 408 441175 (taeos)
mam | ot | 20 420 463 474 518 | 519 552
7T\/lél < 610
mtet | grb | 241 434 469 469 513 | 613 544
BB
e it 190 349 334 301 315 | 316 336
* [nspected by Yanmar




No. 1 ENG. No 4
& OB Rk & &£ - TEST RECORD
RERS
Engine No. 12598
HBR -+ ltem HiUGE -« Measurement wiss
(1005 &2 %1R%)
Standard
&% - Load ¥ 1+ o0 25 * 50 * 75 100{ 100 110} (at 1008Load)
e MPa { 0.44 0.44 0.44 0.44 043 0.43 0.43 | 0. 40~0. 45
MEES | Engine : . - . . \ . ]
tube 0 poo-———"-ofo b L — e |
Press.
AL S -
Fuel 011 Feed Press. MPa [ 0.43 0.43 0.43 0.43 0.43 0.43 0.43 | 0. 40~0. 45
pakEn| M e | 040 038 038 033 032 | 033 032 | 0.15~0.50
Cooling
Water B354
Press. Cooler MPa | 0.18 0.18 0.18 0.17 0.17 0.17 0.17
BRIEN
Boost Air Press. MPa [ 0.000 0.041 0.138 0.243 0.340 | 0.340 0.371
R AED
Exh. Gas Press. hPa | 0.98 1.96 7.35 16.66 24,99 | 2499 2040 | 34.30
{T/C Outlet)
No. 1 - 6.3 10.4 14.8 174 17.4 18.4
No. 2 - 6.5 10.6 14,9 17.3 115 18.4
No. 3 - 6.3 10.7 14.8 175 11.6 185 = 19.0
No. 4 - 6.5 10.7 14.8 17.3 175 184 {APZ 0.6
KENRSED
fax. Combustion
Press. of Cylinder No. 5 - 6.2 104 14.5 17.2 17.4 18.3
MPa
No. 6 - 6.3 105 14.7 17.3 17.4 18.5
No.7 | - - - - - - -
No. 8 - - - - - - -
Tyl -
Average 6.4 10.6 14.8 17.3 17.5 18.4
: . : BB EE o
¥53BEF - Bearing Temperature after Running Lube 03! Temp. 62 C
IE BB HiafE
Position No. 1 No. 2 No. 3 No. 4 No. 5 No. 6 No. 7 No. 8 No. 8 standard
EihF o _ -
Main Bearing C 64 61 81 64 64 64 66 = 80
VEYL MLk o - - -
Crank Pin Bearing 68 63 67 68 65 66 = 85
RERMERE BN _ o REHE 52 °c
Generator Bearing Temp. Engine Side Opposite Side

* |nspected by Yanmar




No. 1 ENG. N o 5
i Bk Bk ¥/ X - TEST RECORD
HEBS
Engine No. 12598
R - Governor
Type NZ61 Sneed Droop 5.0
{ERB MR - AFRBIE
Lube 011 Viscosity SAE#40 Needle Valve Open 360
=R
Load % ¥ 0 25 ¥ 50 ¥ 75 100 110
REHIE IR R ES
el 29 | 34 | 44 | 52 | 59 | 64
IR R
e ator 58 | 6.0 | 61 61 | 63 | 6.4
WRE5U0IETRENEE - Fuel Notch Position /
am | Stop
Load % ¥ 0 ¥ 25 */&/W 100 10 ping
PREMLE IR |
PREME 7 99 BB - Rack Position of Fuel Pump
=L N
Load % ¥ 0 % 25 ¥ 50 % 75 110
No. 1 Cyl. 394
No. 1 Cy!. Rack Position 19.0 22.0 25.0 28.0 32.5
W' -HF
No. 1 No. 2 No. 3 No. 4 No. § No. 6 No. 7 No. 8
1008 BT No. of Cyl.
at 100% Load
FYVA=1] _ -
Rack Position 3.0 32. 0 32.0 32.0 32.0 32.0
FEMETER + Governor Test
JBiEEL » Frequency Hz [?gg{%érspke:fder:nig BIE - Voltage V
an
& mpy | me [Difference B & mE | B mr | mp [Difference
(%) before | Tran— | Stabi- Recove-| before | Tran— | Stabi—| hefore | Tran- | Stabi-
sient | lized I gi ry Time sient | lized sient | lized B vy g;ﬁ
Tran- | Stabi- | 35 . Tran- | Stabi-
sient | lized sient | lized
100 » 0 60. 0 63. 9 62. 5 6.5 4.2 0.9 900 958 937 449 467 449 4.0 0
0 — 33| 62.4 60. 4 61.6 3.3 1.3 1.9 936 905 924 449 445 ‘449 0.7 0
33 — 68 61.6 58. 6 60. 8 5.0 1.3 2.0 924 880 912 449 444 449 1.1 0
68 — 1007 60.8 58. 9 59.9 3.2 1.5 1.1 912 883 899 449 447 449 1.6 0
HiglE
Standard <100 (S 50 | 50

*

Inspected by Yanmar



No. 1 ENG. No. b

i B® BR #§ X - TEST RECORD

¥ h3vhERF Ivhvay + Crank Shaft Deflection

R — #wHe - Cold State
; x BEY18ALW gl 12598 AR EREE
E Model E No. Rl =) am i °
neine Hoae nefne o Date 2023.10. 07 Amb. Temp. 2t c
Cyl. No. No. 1 No. 2 No. 3 No. 4 No. 5 No. 6 No. 7 No. 8
- 1.0 + 0.5 + 0.5 + 0.5 0 - 0.5
T ...............................................................................................................
- 42 - 2.0 - 1.2 - 0.6 - 1.2 - 1.3
- 0.5 + 0.5 + 0.5 + 0.5 0 - 0.5
P ...............................................................................................................
- 1.1 - 11 - 1.6 - 0.7 - 1.1 - 1.3
- 0.5 + 0.5 + 0.5 + 0.5 + 0.5 0
E ................................................................................................................
- 2.5 - 1.2 - 0.2 + 0.4 + 0.2 - 0.2
0 + 0.5 0 0 0 - 0.5
P . B ................................................................................................................
+ 0.4 + 0.2 - 1.2 - 0.5 - 0.6 - 11
0 0 0 o0 0 0
E . B ................................................................................................................
0 0 0 0 0 0
e LB AERs - Upper Field: Cold State
Remarks TEL : SBEER (BE4E) - Lower Field: Hot State{For Reference)
(5t 8 -Date : 2023.10.16 . EFELERTAmb. Temp. © 33 °C, fBMEE-LO. Temp.: 63 °C]
3 IVhvavEtEEE R (AKERS) - Result of calculation for deflection (Cold State)
Cyl. No. No. 1 No. 2 No. 3 No. 4 No. b No. 6 No. 7 No. 8
T-PB -1.0 0 +0.5 +0. 5 0 0 - -
T-EB -1. 0 +0. 5 +0. 5 +0. 5 0 -0.5 - -
p-E 0 0 0 0 -0.5 -0.5 - -
G vy ymEtER - Calculation for deflectiond
@ L THRODT IWiyay = T-PB B&KU T-EB - Vertical deflection = T-PB and T-EB as well
@A HHDF Ivhvay = P-E - Horizontal deflection=P-E
SHERST JVhYavEFEE - Allowable deflection values at cold state AR~ (4712) - Stroke; 280 mm
No. 1 Cyl. No. 2 Cyl.
T-PB/EB P-E T-PB/EB P-E Other Cyl.
(direction) (direction) (direction) (direction)
-5.6~12.8 +2.8 +2.8 +2.8 +2.8
(~2~41) + § {£1) + 3 (£1) - S {£1) +§ (£1}) -3
10000 10000 10000 10000 10000
[EESPAE HRER Ehi BAAR N . TTDO)
Coupling System Driven Machine | Installation System "Z/:;i}% it e R
{3 fn bator) P &
SEM(F ) Y=Y,
R Generator T8 {3 (EE) 3 Y500 by
Direct coupling (singlsezi:zgt;f the Direct(stationary) (mg’:fgidw} P.B P E. B \Crank_Pin

4 |nspected by Yanmar BT 1/100mm (SIZFFE2) - Unit: 1/100mm (" S stands for stroke)



No. 1 ENG.
RERF#EE - TEST RECORD
BEEHS
Engine No.
12598
B % E R B - Protective Device Test

I5HE gaian | HERAM . . FHAE

Item Prot. ltem Direc. B e {8 Setting Value Measurment
EEMRER AEEELE =gl | , o
Speed Relay OverSpaad Tip I min”'l 1008 ~ 1035 (112% ~ 115% 1030
BEMBRENET &1k
Eng. L.O. Press. Low Trip ! MPa 0.30 +0.01 0.30
BIERGIET -
Control Air Press. Low Alarm I MPa 0.60 £001 0.60
TRV BBHRIEET 2
Priming L.O. Press. Low Alarm ! MPa 002 *£001 0.02
ANEKEELR =41 0
FW. Temp. High Trip ! c 100 *20 100
BEEVRERES 245 ) ~
L.0. Filter Diff, Press. High Alarm ] MPa 0.15 good
B TERRER 2R 1 B R _ ood
F.0. Leakage Tank Level High Alarm 8
MmO EERET iR | ~ . _ 4
L.0. Sump Tank Level Low Alarm i goo
ey TR O A B 1 _ _ ~ ood
L.0. Sump Tank Level High Alarm g

* Inspected by Yanmar




17y /3B ERIRR
TEST RECORD OF ENGINE GENERATOR

BrE Capacity 900 kVA wEs SEMES

BE Vol tage 450 v Engine No. Generator No.

'Rt Current 1155 A No. 1 12598 324500

hE Power Facter 0.8 No. 2 12599 324501

SUEFNF Manufacturer TAIYO No. 3 12600 324502

BT EstER -+ TEST OF LOAD CHARACTERISTIC

=151 Laod %1 100 75 50 25 0 25 50 75 100 110 100
|E Voltage v 450 450 451 450 450 450 450 450 450 451 450

o % Frequency  Hzl 60.00 | 60.70 | 61.30 | 61.80 | 6240 |61.80 |61.20 |60.60 j60.00 |59.70 | 60. 00
BE Voltage v 450 450 450 450 451 450 450 450 450 450 450

ot E® Frequency  Hz| 60.00 | 60.70 | 61.30 [61.80 | 6240 | 61.80 |61.20 |60.70 | 60.00 |59.70 | 60. 00
BHE Yoltage ) 450 450 451 451 451 451 450 450 450 450 450

o Bigk#  Freauency  Hz | 60.00 | 60.70 61.30 | 61.90 ] 62.50 ﬁl" 90 §61.30 {60.70 | 60.00 |59.70 | 60.00

A FEERENER + TEST OF PARALLEL RUNNING

No. 1 No. 2 No. 3 o R
Voﬁlit’fge Freque-
B/ Output Eift Current EH Output it Current B Output Bt Current v ncy
k¥ A kW A kW A Hz
75 540 698 539 680 542 696 450 60. 00
50 360 467 358 453 366 471 450 60. 60
'25 180 234 176 224 193 248 450 61. 20
20 144 188 151 193 159 205 450 61.30
p=25]
Load | 25 180 234 189 241 202 261 450 61.20
%
50 360 468 380 481 3% 502 450 60. 50
75 540 698 569 17 568 730 450 59. 0
100 720 925 741 927 741 946 451 59. 20
75 540 698 554 699 565 726 450 59. 90
X IIGHRAFTNRS 4 kW, A,V 0.5
Shop Test Meter CLASS Hz 0.2

ERENER R A Iy v F Rl BN -5~ EA 1T Bl
TEST OF GOVERNOR MOTOR LIMIL-SWICH CYCLE VARIATION TIME BY GOVERNER MOTOR

.4

LBR Max. Hz AR in. bz Mot | G2 No. 3
g
No. 1
/ e BATHH -
Variation /
No. 2 / Time
) /
Sec.
/NM/




vo. 4

No.1 ENG
[ MRELHESRSTEEM / Details of calculation of fuel ol consumption. )
YRR OB TREEBROEHIHERL TV BRI TROBY TS,
Caloulation formula and equations used of fuel oil consumption in this report are as follows;
Foc - AxBx3600 1000 E 1.
C D F B
T T TPV [Tra+273.05Y (Tera+ 27315Y
g - \ (Fr?) ( Tv+27315 ) \( Tc.\‘+273‘15) ‘,
( Py J“ '\{Tn‘w 273.15)” ){Tcr{w 273.15]’ _ 047[1—[ Iy ) M(Trt‘rf- 273.15)" ){Tcrf& 27315 >:[ B _IJ
el N Ter 23S ) A Teck 2 A Praj \Ta2Is) \Tec2B1S Mk 14
(Standard 150 3046-1 .~ JIS B-8002-1)
(Engine No. 12598)
25% 50% 75% 100%-1 | 100%-2 | 110%
FOC ﬁﬁiﬁ*ﬁmuo" g/kKWh | 20066 | 20248 196.44 | 19666 | 19746 | 197.31
A ﬁ*?f,:’}”fod auentity kg 0.766 1.300 1.876 2.490 2,502 2.752
B o ot for massanemant - | osems | < - - - -
G ﬁﬁﬁﬂ time sec 60.0 — — — — P
D | BREMD KW 180 360 540 720 720 792
B b o tost 1o, Mirkg | 4264 |« - - “ -
F ﬁ::ﬁ?fii%fgj im of fuel ol Md/kg | 4270 — - — — —
G| ones (o poor fator 1) - | osts | og5 | osse | oss | o9 | 098
p | TBAREETORERE | viont conditon - | 101018 | 1.00944 | 1.00944 | 100583 | 1.00656 | 1.00729
Px | e e eore on st wpa | to116 | totts | 10116 | 10226 | 10226 | 10226
Pra | s sanco totalbaromaticprossure WPa | 000 |« - - - -
Tra | o s motanic tonpersturs c | 2 - - - - -
Tx e e it i apartos) c | @ 1 31 28 20 30
Tora | sy tomportrs c | 2 - - - - -
Tox | B O iy 0 | oc | 30 36 3 3 3 3
m* B s - oo | - - - - -
A s - 1.20 - - - - -
st | - 1.00 - - - - -
nm ?}e'fhihnisal efficiency - 0.80 — - - - o

+ EM%AF / Conditions ;

RSN S — RIS / Turbocharged compression engines {with air cooler)

RIS SR EROERSKRUTTMAENSN / Turbocharged conpression-ienition ofl engines and Dual-Fuel engines

C{E e R A A 2 VRS / Low and mediun speed four-stroke engines
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Oct. 2023
YANMAR POWER TECHNOLOGY CO.,LTD

(Copy) ENEOS Sun-Energy Corp.
ENEOS Corporation
Kansai Branch Office
MANAGER Nakamura Nagahiro
CERTIFICATE OF ANALYSIS (TYPICAL PROPERTIES) 72 Dikenmm

Brand  LSA FUEL OIL(01)

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

Characteristics Unit Results method

Ash mass % 0. 00t K2272
Carbon Residue 10% (v/v) Distillation Residue mass % 0.36 K2270-1,2
Cetane Index (JIS K2204) 47 K2204-1992
Cetane Index (JIS K2280) 44.3 K2280-5
Density 15°C g/om3 0. 8580 K2249-1, 2
Flash Point PM Kol 65.0 K2265-3
Gross Specific Energy (Estimation) kd/ke 45,410 K2279
Net Specific Energy (Estimation) , kd/kg 42640 K2279
Kinematic Viscosity 50°C mm2/s 2.185 k2283
Cold Filter Plugging Point °c -12 K2288
Pour Point °c ~20.0 K2269
Reaction Neutral K2252
Suifur mass % 0.088 K2541-3,4,5
Nitrogen Content mass % 0.01 K2609
Hydrogen Content (Estimation) mass % 13.1
Garbon Content (Estimation) mass % 86.8
Water vol % 0. 00 K2275-1,2,3,4
Coumarin semiquantitative method Addition -
Distillation Temperature 50% Recovered °C 273.5 K2254

10% Recovered °c 206. 5 K2254

90% Recovered °c 333.5 K2254
Gross Specific Energy (Estimation) keal/kg 10850 K2279
Net Specific Energy (Estimation) koal/kg 10180 K2279

Kansai Branch Office
3-10 Umeda 3—chome Kita—-ku Osaka 530-0001 Japan, 530-0 Mori Reiko
001, JAPAN TEL 06-4301-7512
F AX 06-4301-7551

-1/1-
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Engine Performance Gurve

Engine Model :  BEY18ALW X 720 kW Order No. : RH~-BA6201
Engine No. : 12598 (No.1 Ge./ENG)
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No. 2Gen. /Eng.

No. 1

MESSRS : CSBC

S. No.

CORPORATION , TAIWAN
H1193

TEST RECORD OF ENGINE

ENGINE MODEL BEY18ALW x 720 kW
ENGINE  NO. 12599 ORDER NO. RH-BAG201
RULE GR CLASSIFICATION SOCIETY/LLOYD' § REGISTER
[ENGINE SPECIFICATIONS]
TYPE VERTICAL, SINGLE ACTING, 4CYCLE, DIRECT INJECTION, DIESEL ENGINE
RATED OUTPUT 800 kW
RATED SPEED 900 min-1
NUMBER OF CYLINDERS 6
CYLINDER BORE X STROKE 180mm x 280mn
STARTING SYSTEM BY AIR MOTOR
DIRECTION OF ROTATION COUNTER-CLOCKWISE (VIEW FROM FLY WHEEL SIDE)
eL IECTION VALVE 40. OMPa
FIRING ORDER 1-4-2-6-3-5-1
JUDGEMENT

YANMAR POWER TECHNOLOGY CO., LTD.
LARGE POWER PRODUCTS BUSINESS
QUALITY CONTROL DIVISION INSPECTION GROUP 1

APPROVED

CHECKED

INSPECTED ’i?7/ﬂ)§Q£§yV,/x,




No. 2 ENG.

No. 2
& OB R ¥ X - TEST RECORD
e HES FEkB - Date PR
Engine Model Engine No. A - Day B Mon & - Year Weather
BEY18ALY 12599 18 10 2023 B Fine
el . . fERME s BEA®R e
fERRAEGH - Fuel 01 Lube 0il Method of Load Test ST - Generator
HREME SUEFRA - Manufacturer BEES - N
A . D. 0) i SAE#40
i (M. D. Energy (MJ/ke) TAIYO 324501
42. 64
HE - ltem EAME - Measurement
= . RS
&% - Load ¥ % 0 ¥ 25 % 50 % 75 100 100 110 Hosoxﬁﬁngf)
X . K R K . . tandar
13:00 13:30 14:00 14:30 09:00 | 09:30 10:00 (at 1 00%Load)
K% - Time $ § $ § $ § §
13:30 14:00 14:30 15:00 09:30 | 10:00 10:30
RS E RE !
Engine Spe:ﬁ min 900 900 900 900 900 900 900
REBEAH
Generator Output kv 0 180 360 540 720 720 792
EHllRE - Mea- _
suring Vol ke 0.770 1. 306 1. 878 2.478 | 2. 490 2.768
bt )
W B M- Time  sec - 60.0 60. 0 60. 0 60.0 | 60.0 60. 0
HBEE
Fuel 01l
Cor;§ump— B/ ke/h - 45. 9 71.9 112. 0 147.8 1 148. 6 165.1
ion
B/SRBENA B ng{h - 254. 9 216. 1 207. 2 205.1 | 206.0 208. 2
I.E%ﬁ*fﬂiiﬁﬁ%{(%ﬁé&ilﬁ) y < 20370
rake Specific Fue g R
Consumption ki h 232.04 203. 27 196. 65 195. 43 1 196. 23 198. 02 ’
(at Engine output) (194 + 5 %)
BERE .
Anbient Temp. C 30 32 33 33 31 34 35
AREAD
Atnosphere hpPa |1011.8 1011. 6 1011.6 1011. 6 1022.611022. 6 1022. 6
HRE _ - ~ - - -
Smoke 0. 05 = 0.50
e hEElER - Air Starting Test
WwErA R g
Method 3B - Remote
ZERMER
Air Tank Capacity 150 4
MR HE AERE 5 WBmRE . o BEGRE . o
Primary Condition Ambient Temp. e T L. 0. Temp. Pt C. W Temp. P 306 T
) i T SRBYAT A B AT R E
REEH Specified Tines| = 3 1 2 3 Lowest air pres: wlllli_ch can start Standard
. bAENET REDHT
%ﬁ”%ﬂ Before Starting MPa | 2.50 222 202 Before starting Wa | 122 | = 128
EAOKET iBEhTR
Press. Press. Drop MPa 0.28 0.20 0.23 After starting iPa 1-00
: ° 0 . . _ FAEIRE
¥ RRIUEETE v Setheb M (BE) - Fuel Injection Timing(degree) G | 500
No. of Cyl. No. 1 No. 2 No. 3 No. 4 No. b No. 6 No. 7 No. 8
A=t - -
before T.D. C. 6. 5 6.5 6.5 7.0 6.5 6.5
BB - o - y PSP 9
Cen EF. ne=  96.0 % (p. f.=1.0 at 100% Load) Humidi ty 58 % {at 100% Load)

% Inspected by Yanmar




No. 2 ENG. N o 3
2R E R TEST RECORD
wuRe w8 Turbo-Charger
Engine No. M o® - Type MET18SRC
EEH/S -« Serial No 48893
12599
& # - Seecification FUTK230CHT 11KJ35MS
WA - tem HM{E - Measurement sl
(1004 TS
Standard
Yo Load 5l 0 £ 25 £ 50 £ 75 00 100 110 | fat 1003Load)
BEADBANMT)
L T 78 78 76 49 48 48 48
¥ yyeb A
et 78 78 7 53 54 54 54
Wm0
Eneine patlet 79 82 82 57 59 59 59 <66
s bm e | RRASEBADLT.)
Ak | =i 36 36 36 36 36 36 36
Cooling | ueasnsuncy (i 1.)
¥ater AR 36 36 36 37 37 38 38
emnp.
. MR MAMEAD
C JRREEA | 3 36 36 37 37 38 38
3B S 038 H DD
L. 0. Cooler Qutlet 37 3 38 39 40 4l a2
MERSHBEAD '
,T’z'i,%/m,%f'{ L. 0. Cocler infet 60 62 63 62 63 63 63
Lube 0il
Temp.
c  WRRBEWEABO
L. 0. Thermostat 56 58 58 57 58 58 58 50~65
Outlet
BRBAD
I S, 30 31 32 31 30 31 33
Boost Air - o
gi‘l/’%ﬂ]%ﬁAD
Temp. e 43 76 139 190 224 | 224 240
T N .
Ny AD
eyl inder ntet 44 49 50 49 53 53 56
No.1 | 148 293 321 343 403 | 405 439
No.2 | 150 309 337 358 406 | 409 448
No.3 | 129 289 324 350 408 | 4n 441 . |ATS 40
#&H
Ho
No.d | 184 313 346 351 391 | 393 425
Each Cyl.
HERURE Outiet
No.5 | 184 319 352 354 403 | 408 435
Exhaust Gas
Temp. ’
No.5 | 193 319 352 358 405 | 404 434 ta'ﬁmb
G enmp.
FiylE < 440 +
neoage| 165 307 339 352 403 | 405 BT | 5 et
e | oo | 18 406 447 459 507 | 507 541
AD v
o < 610
mlet | ¢8| 256 458 494 485 522 | 523 552
BRgEO
it 191 352 336 301 314 | 315 335

% |nspected by Yanmar




No. 2 ENG. No. 4

WIES
Engine No. 12599
HB - Item BHRI{E - Measurement T
(1080.‘4%(519?)
t
8% - Load 5 |+ o x 25 % 50 % 15 100l 100 110] (2t 005L0zd)
il WPa | 0.44 0.44 0.44 0.44 043 | 043 043 | 0. 40~0. 45
MigmEH| Engine : ’ : ) ' ) ’ ) ;
Lube oil
Press.
PRELRAE S -
FuelIOil Feed Press. WPa | 0.43 0.43 0.43 0.43 0.43 0.43 043 | 0.40~0. 45
BEPKES jazag}t‘m WPa | 0.40 0.40 0.41 0.35 0.33 0.33 033 | 0.15~0.50
Cooling
Yater B-5-48]
Press. Cooler WPa | 0.19 0.19 0.19 0.18 0.18 | 0.18 0.18
ARIEN
Boost Air Press. ¥Pa | 0.000 0.040 0.135 0.240 0.332 | 0.332 0.362
S AEH
Exh. Gas Press. hPa | 1.47 2.45 7.84 16.66 24,50 | 24.50 2040 | 34,30
{T/C Outlet)
No. 1 - 6.3 10.6 14.7 17.2 175 18.5
No. 2 - 6.6 10.6 14.8 17.3 1715 18.3
No. 3 - 6.2 104 14.4 174 174 i3 [ 190
No. 4 - 6.7 10.7 14.8 171 17.5 185 |APS 0.6
SERGEED
Max. Combustion
Press. of Cylinder No. b - 6.3 10.6 14.8 11.2 17.3 18.3
MPa
No. 6 - 6.5 105 14.7 17.2 17.3 183
No. 7 - - - - - - -
fo. 8 - - - - - - -
i _
Average 6.4 10.6 147 17.2 17.4 18.4
. _ . MR R .
WiESEBE - Bearing Temperature after Running Lube 0i1 Temp. 65 C
WA Mot | Moz | No3 | Mod | No§ | MG | o7 | Nog | Moy | (AR
IR o -~ - <
lain Bearing C 65 60 60 63 64 65 66 = 80
hIvhe AnER o - _ _ <
Crank Pin Bearing ¢ 66 63 67 67 66 66 = 85
RERWMEREE [CEELL) _ © R 51 c
Generator Bearing Tenmp. Engine Side Opposite Side

* |nspected by Yanmar



No. 2 ENG. No. 5
B OB B & & - TEST RECORD
BEES
Engine No. 12599
HEE - Governor
Bzt REL BB
Type NZ61 Speed Droop 5.0
{ERAMERNE =-M MERE
Lube 0il Viscosity SAE#40 Needle Valve Open 360
awm
load % ¥+ 0 ¥ 25 * 50 ¥ 75 100 110
BT IR IR RS
MRS 2.4 | 31 | 40 | 47 | 56 | 60
HEIRREE
Speed Indicator 5.6 58 5.9 6.0 6.1 6.3
Mi459035REBE - Fuel Notch Position
at | Stop
% .
Load ¥ 0 ¥ 25 */50/,,*/7—5/ 100 110 ping
PR RE RS |
W
PAEHE 7" 99 B R Rack Position of Fuel Pump
an o
Load % ¥ 0 % 25 * 50 ¥ 75 110
No. 1 Cyl. 39
No. 1 Cyl. Rack Position 19.5 22.0 25.0 28.0 33.0
W -5
No. 1 No. 2 No. 3 No. 4 No. 5 No. 6 No. 7 No. 8
1008 TS No. of Cyl.
at 100% Load
5y B Bk
Rack Position 31.0 315 31.0 31.0 32. 0 32.0 - -
ERRMAEER - Governor Test
YE R . EEREE - Speed min-1 N
B - Frequency Hz (%% . For Reference) BIE - Voltage V
A
Load EBE ) g LB
) B B B Difference R 8 B B B 0 RS # Difference
% before | Tran- | Stabi- Recove-| before | Tran- | Stabi- | before | Tran— | Stabi-
sient fized Gida] gi ry Time sient | lized sient | lized B Eﬁ
Tran- | Stabi-} 3. g Tran—- | Stabi-
sient | lized sient | lized
100 ~» 0 60. 0 63. 7 62. 4 6. 2 4.0 0.9 900 955 937 450 465 450 3.3 0
p — 33| 62.4 60. 6 61.7 3.0 1.2 1.9 937 908 925 450 448 450 0.4 0
33 — 68] 61.6 58.6 60. 8 5.0 1.3 2.1 925 879 913 450 445 450 1.1 0
68 — 100; 60.8 59. 0 60. 0 3.0 1.3 1.0 913 886 900 450 444 449 1.3 0.2
A
Standard 160 50 |= 50
# Inspected by Yanmar




No. 2 ENG. No. b
= OER R B X - TEST RECORD
£ H3V98hF Ivhyay - Crank Shaft Deflection
st — &He - Cold State
T B
: BEY18ALY : 12599 £ A ERRE
Engine Model Engine No. At AR
nefne wode neine o Date 2023.10.7 Amb. Temp. 2t
Cy!. No. No. 1 No. 2 No. 3 No. 4 No. 5 No. & No. 7 No. 8
- 1.0 + 0.5 + 1.0 + 1.0 0 - 05
R PO S O B SR RELEatt REEITECCOELELE RECTLLLARLAR] SRRRR
- 31 - 1.2 - 0.7 0 - 0.9 - 0.7
- 0.5 + 0.5 + 1.0 + 0.5 0 - 0.5
P ..............................................................................................................
- 0.4 - 0.7 - 0.6 - 0.4 - 1.4 - 0.2
- 0.5 + 0.5 + 0.5 + 0.5 + 0.5 0
E ..............................................................................................................
- 1.9 - 0.9 - 0.2 + 0.6 + 0.4 + 0.3
0 + 0.5 + 0.5 0 0 - 0.5
P . B ..............................................................................................................
+ 0.4 + 0.2 - 0.7 - 0.5 - 0.9 - 0.5
0 0 0 0 0 0
2 R (VUSRS SRRURUDRON FPFPPRIPII SRRRPRPERTLTR TUCEEETSELELES IELCCELERCREES LA SURLELRRREY
0 0 0 0 0 0
& LB 5HERS - Upper Field: Cold State
Remarks FE: : EEERS (B2ZME) - Lower Field: Hot State (For Reference)
[£131 B -Date : 2023.10.16 . EIEIEE - Amb, Temp. : 33 °C, F9iBIHURMEE-L.O. Temp.: 63 °C]
5 VhyavEEEEE (AHERS) - Result of calculation for deflection (Cold State)
Cyl. No. No. 1 No. 2 No. 3 No. 4 No. 5 No. 6 No. 7 No. 8
T-PB -1.0 0 +0. 5 +1.0 0 0 - -
T-EB -1.0 +0. 5 1.0 1.0 0 -0.5 - -
P-E 0 0 +0. 5 0 -0.5 -0.5 - -
G vhyavmEtEst - Calculation for deflection)
@ L THBD5 vy = T-PB KLU T-EB - Vertical deflection = T-PB and T-EB as well
@ 4LABDF Whyay = P-E - Horizontal deflection=P-E
AHERST JVhYavEFEAE - Allowable defiection values at cold state AM-H (47%2) - Stroke; 280 mm
No. 1 Cyl. No. 2 Cyl.
T-PB/EB P-E T-PB/EB P-E Other Cyl.
(direction) (direction) (direction) (direction)
-5, §~+2. 8 +2.8 +2.8 +2.8 +2.8
(~2~+1) + S (£1) - S (1) +§ {(+1) +§ (£1) + 3§
10000 10000 10000 10000 10000
[EE Y HRBR T BRHAR A o T (TD.O)
Coupling Systen Driven Machine | Installation System “Z/B }\% A i B
(w;fxl?:nab)alm} P
FEEH(FT) e
HE Generator H (& E) %S[-}Z‘X* Y509 Ky
Direct coupling (single side of the Direct(stationary) (FORH) - B \Crank_Pin
bearing) {oxstraction bslor) B.D.C)

% |Inspected by Yanmar

B 1/100mm (SIZ1738)

« Unit: 1/100mm (" §”

stands for stroke)



No. 2 ENG. No. '7

SERpk#ES « TEST RECORD

HEiES
Engine No.
12589
B % B R B - Protective Device Test

IHE gaermy | RERA@ s . FHilE

Item Prot. Item Direc. O B Setting Value Measurment
HEHMER BEEEL 21k .-
Speod Relay Overgpeed Trip I min !l 1008 ~ 1035|112% ~ 115% 1030
MWRAMIBRENET &1k
Eng. L.O. Press. Low Trip l MPa 0.30 *001 0.30
REESET iR
Control Air Press. Low Alarm ! MPa 0.60 £0.01 0.59
T W EMENET f22 0]
Priming L.O. Press. Low Alarm l MPa 0.02 +0.01 0.02
A iEE N=]
mwlﬁ7kmn’§-t§- =ik o
F.W. Temp. High Trip ! c 100 20 * 100
HiemalBERS 2R
L.O. Filter Diff. Press. High Alarm ‘ MPa 0.15 - good
R B EE R ER E- 1 B B
F.O. Leakage Tank Level High Alarm - good
MMy AU OEEET ' =R I _ ‘
L.O. Sump Tank Level Low Alarm ‘ - B good
HEmy LAV ORE LR B | _
L.O. Sump Tank Level High Alarm - - good

* Inspected by Yanmar




No.2 ENG No. 8/

[ SRELHERFTEEM / Details of caleulation of fuel oil consumption. ]

YRR O P TR E RO ERICERLTW AR ER I TRMOBYTY,

Calculation formula and equations used of fuel oil consumption in this report are as follows;

~AxBx3600 1000 F

x—-x~xle

'Tra+273.15) [ Tera+27315Y ;
Ury+27315 ) "\ Tex+27315 :

R\')"_(Tm+273.15)")A[Tcm+273.|5 o ‘)w(_llwl(ﬂ‘a+273.15 " [Terat27315Y) (4
U Tx+273.05 ) T\ Tex 27315 ' Pra) "\ Ix+27315 Tex+27315 ) |\, i

(m

(Standard 1SO 3046-1 / JIS B~8002-1)

(Engine No. 12699)

25 50% 75% | 100%-1 | 100%-2 | 110%

FOC |MHHIE e/kwh | 23204 | 20327 | 19665 | 19543 | 19623 | 198.02

AR auantity _ kg 0770 | 1306 1.878 2478 2490 2,768

B e ot for mossuramant - | o |« - - - -

c mﬁﬁﬂ time 566 60.0 - — — P —

D iﬁfiﬂjzumm KW 180 360 540 720 720 792

B s ol vend s o rn. Mo/ke | 4264 |« - = - -

F éﬁ:ﬁ?ﬁiﬁfﬁ’: ]\zlue of fuel oil MJdskg | 4270 — - - - —

G |RREBEONR D o totor 10) - 091s | 095 | 0958 | 096 0.96 0.96

p o |HEXRAG FAOWEER | it conditon - | 100944 | 101018 | 100944 | 1.00729 | 100803 | 1.00950
Px | B ) e on st hPa | 10116 | 10116 | fotis | 10226 | 10226 | 10226
Pra | vence total barometo pressure hPa | 1000 |« - . - -
Tra | ot tanporaire ¢ | 25 - - - - -
x| e o ik i tomperatue) Y 32 31 30 31 2
Tora | s rommabine tamperstur c | 2 - - - . -
Tox | B0l R KR o) | ec | 36 36 3 3 3 3
mt | s - 0,70 - - - - -

n {E%;;)%nents - 1.20 — — — — —
S - 1.00 - - - - -
nm ﬁf&il officiency - 0.80 — — - — -

t ER&HE / Condltions &
BEARET S —AGBISIEN / Turbocharged compression engines (with air cooler)
T Y S A R O TE RS A R U ST M) / Turbocharged compression-ignition off engines and Dual-Fuel engines
e AR A Y4 2 LRD / Low and mediun speed four-stroke engines
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Oct. 2023
YANMAR POWER TECHNOLOGY GO.,LTD

(Copy) ENEOS Sun—Energy Corp.

ENEOS Corporation
Kansal Branch Office

MANAGER Nakamura Nagahiro
CERTIFICATE OF ANALYSIS (TYPICAL PROPERTIES) ﬁ Dikermpm,

Brand  LSA FUEL OIL(01)

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

Characteristics Unit Results method

Ash mass % 0. 001 K2272
Carbon Residue 10% (v/v) Distillation Residue mass % 0.36 K2270-1,2
Cetane Index (JIS K2204) 47 K2204-1992
Cetane Index (JIS K2280) 44.3 K2280-5
Density 15°C g/om3 0, 8580 K2249-1,2
Fiash Point PM °C 65. 0 K2266-3
Gross Specific Energy (Estimation) kd/kg 45, 410 K227%
Net Specific Energy (Estimation) kd/kg 42640 k2279
Kinematic Viscosity 50°C mm2/s 2.185 K2283
Cold Filter Plugging Point °c ~-12 K2288
Pour Point °c -20.0 K2269
Reaction Neutral K2252
Sulfur mass % 0.088 K2541-3,4,5
Nitrogen Content mass % 0. 01 K2609
Hydrogen Gontent (Estimation) mass % 13.1
Carbon Content (Estimation) mass % 86.8
Water vol % 0.00 K2275-1,2,3,4
Coumarin semiquantitative method Addition -
Distillation Temperature 50% Recovered °c 273.5 K2264

10% Recovered °c 206.5 K2254

90% Recovered °c 333.5 K2254
Gross Specific Energy (Estimation) keal/kg 10850 K2279
Net Specific Energy (Estimation) keal/kg 10190 k2274

Kansai Branch Office
3-10 Umeda 3—chome Kita—-ku Osaka 530-0001 Japan, 530-0 Mori Reiko
001, JAPAN TEL 06-4301-7512
FAX 06-4301-7551




NO-17 [
Engine Performance Gurve

Engine Model :  BEY18ALW X 720 kW Order No. : RH-BAG201
Engine No. 12599 (No.2 Ge./ENG)
0.45 20 ~
0.40 - 18 <
Max Combustion Press. — £ B
0.35 B — | = =l 16 2
© B =
=030 o ] 14 O
~ A %
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No. 3Gen. /Eng. No. 1

MESSRS : CSBC CORPORATION , TAIWAN
S. No. H1193

TEST RECORD OF ENGINE

ENGINE MODEL BEYT8ALW x 720 kW
ENGINE NO. 12600 ORDER NO. RH-BA6201
RULE CR CLASSIFICATION SOCIETY/LLOYD" S REGISTER

TENGINE SPECIFICATIONS]I

TYPE VERTICAL, SINGLE ACTING, 4CYCLE, DIRECT INJECTION, DIESEL ENGINE
RATED QUTPUT 800 ki |
RATED SPEED 900 min-1
NUMBER OF CYLINDERS 6
CYLINDER BORE X STROKE 180mn x 280mm
STARTING SYSTEM BY AIR MOTOR
DIRECTION OF ROTATION COUNTER-CLOCKWISE (VIEW FROM FLY WHEEL SIDE)
e ECTION VALVE 40. OMPa
FIRING ORDER 1-4-2-6-3-5-1
JUDGEMENT

YANMAR POWER TECHNOLOGY CO., LTD.
LARGE POWER PRODUCTS BUSINESS
QUALITY CONTROL DIVISION INSPECTION GROUP 1

APPROVED

CHECKED

SPECTE) /. Mol




No. 3 ENG. N o 2
& B ORK 8/ & - TEST RECORD
HaRe st BWEs HHE&B ¢ Date PR3
Engine Model Engine No. A - Day B« Mon & Year Weather
BEY18ALW 12600 18 10 2023 B Fine
. . TR b B .
e - Fuel 01l Lube 0il Wethod of Load Test SR Generator
BERSE BUERRE - Manufacturer EERE - Mo
A3 (M. D. 0) Not SnesiTie SAE#40
i (M. D. Energy (MJ/ke) TAIYO 324502
42, 64
IEE - |tem Et{E - Measurement
5 s iE
&% - Load ¥ % 0 % 25 % 50 % 75 100 | 100 110 (mmﬁﬁ?)
. . A . X . R Standar
13:00 13:30 14:00 14:30 09:00 | 09:30 10:00 |  Standard
% - Time § § $ § $ $ $
13:30 14:00 14:30 15:00 09:30 | 10:00 10:30
ﬁﬁgﬁggigfffﬁ nint | 800 300 900 900 900 | 900 900
RERDAH
e tout KW 0 180 360 540 720 | 720 792
i?ﬁivﬁ?‘ ke | - 0. 766 1,302 1. 868 2474 | 2. 482 2. 750
wamg | BB Time  sec - 60. D 60. 0 60.0 60.0 | 60.0 60. 0
Fuel Oil . .
002§umu— 94 ke/h | - 45.7 7.7 111.5 147.6 | 148.1 164. 1
1oh
B/RBEMS ¥ kwg{h - 253.5 215.5 206. 1 204.7 | 205. 4 206. 9
TEPRHAR A (M) < 20370
B”kgoﬁgﬁg“){;gn“e' Wl 23117 202. 79 195. 89 195. 11{195. 60 196. 76
{at Engine output) (194 + 5 %)
BREBE 0
o Lo, c | 30 32 33 33 3 34 35
ﬁﬁgﬁm hpa | 10118 10116 1011, 6 10116 1022. 6] 1022. 6 1022. 6
hRe ~ _ _ _ - -
ol 0. 05 < 050
S aEhEER - Air Starting Test
:ﬁ%ﬁgﬂﬂ %57 « Remote
EENAR
Air Tank Capacity 150 !
PHRIRAE FRBE o iRhRE . 5 BEANGRE . o
Primary Condition Ambient Temp. 239 ¢ L. 0. Temp. 281 T C. Y. Temp. P 80T
" i S SAEN AT AL B RHEE HR{E
REERK Specified Times| = 1 2 3 Lowest air pr’;s: w}’ﬁch can start Standard
. YREDY REhEY
Iiigr/pgnf Before Starting MPa | 2.48 217 1. 95 Before starting Wpa § 1.24 |= 128
EHET B
Press. Press. Drop Npa 0. 31 0.22 0. 22 After starting Upa .02
\ 0 4, =0 N N N . g'; B b
+ RRENESTE 7' BRSO BEE (B) - Fuel Injection Timing (deeree) I 1 s 010
No. of Gyl No. 1 No. 2 No. 3 No. 4 No. § No. 6 No. 7 No. 8
R id=1:0] - -
befere TR 6.5 8.5 6.5 7.0 7.0 7.0
Gj‘;*&?]!% ne= 960 % (pf.=1.0 at 100% Load) fm:ﬁ’i 58 % (at 100% Load)

% |Inspected by Yanmar




No. 3 ENG. No 3
2R E R TEST RECORD
TR E 2N Bow ® Turbo-Charger
Engine No. o - Type MET18SRC
12600 FHERE - Serial No. 48894
it & + Specification FUIK23DCHT11KJ35MS
IHB - ltem EHiRlME - Measurement isfn
(10058 TR5)
Standard
=161 Load % 0 ¥ 25 ¥ 50 ¥ 75 100 100 110 | fat 1008Load)
REAHBADNHT.)
/6 Intet 1) 76 76 74 48 48 48 48
¥ yigbAD
Jacket Inlet 76 117 76 52 53 53 54
HAH D
Engine Outlet 78 79 80 56 58 58 59 =66
) o | REAHNBADLT)
KR T/C Inlet 1) 37 36 36 36 36 36 37
Cooling .
PRANBLOLT)
\‘Tfater 1/ Outlet LT.) 36 36 36 36 36 37 37
emp.
. MaseEAn
¢ L.0. Cooler Intet 36 36 36 36 36 37 37
Mgsiistno
L.0. Cooler Outlet 3 38 38 40 41 42 43
BERAHEAD
238 iR L. 0. Cooler inlet 61 63 64 64 64 65 65
Lube 0il
Temp.
°C MR R RSO
L. 0. Thermostat 56 58 59 59 59 59 60 50~65
Outlet
BIRHAD
BV T/C Inlet 28 29 31 29 30 3 32
Boost Air [N
g‘f\;‘%iﬂﬁ)\ﬂ
Temp. /¢ Inlet 40 73 136 187 223 226 241
C . .
A0
Cylinder Inlet 42 45 49 48 52 52 55
No. 1 137 297 333 351 407 414 447
No. 2 138 296 341 365 417 419 448
No. 3 149 306 338 361 416 418 443 JATS 40
3]
o
No. 4 186 315 345 347 390 396 423
Each Cyl.
HrRiRE Outiet
No. 5 187 308 338 349 403 405 434
Exhaust Gas
Temp. ta: Amb.
’C No. 6 191 316 342 355 403 409 439 Tei.
FigiE < 440 +
Average 165 306 340 355 406 410 440 1.5 (ta=25)
PR (1;[3 182 409 453 460 510 511 544
A v < 610
/¢ ~ =
tnlet gy‘F 254 442 474 470 513 517 547
WEEEHO
/6 outlet 194 347 332 297 313 315 335

% Inspected by Yanmar




No. 3 ENG. N o 4
a OB R TEST RECORD
WIBES
Engine No. 12600
HE ¢ ltem EfIGE - Measurement Bk
(1008 LTI RS)
Standard
&% - Load § {* 0 * 25 % 50 % 75 100] 100 110] {at 1008Load)
By Wwa| 045 0.4 0.4 0.44 043 | 043 043 | 0. 40~0. 45
MiBmES| Engine : : ’ - . . . . .
Lube oil
Press.
BHhESD -~
Fuel 011 Feed Press. WPa | 0.43 0.43 0.43 043 0.43 0.43 043 | 0. 40~0. 45
- PRI _
BEKEH Jacket WPal 0.39 0.38 0.39 0.34 0.32 0.32 0.31 | 0.156~0.50
Cooling
Yater D-5-41)
Press. Cooler MPa ] 0.18 0.18 0.18 0.17 0.16 0.16 0.16
BREND
Boost Air Press. WpPa { 0.000 0.040 0.135 0.241 0.331 | 0332 0.365
RN AEH
Exh. Gas Press. hPa | 0.98 245 7.35 16.17 2499 | 2499 2940 = 34.30
{T/C Outlet)
No. 1 - 6.5 10.5 14.8 17.2 17.4 18.5
No. 2 - 6.5 105 14.7 171 17.3 18.1
No. 3 - 6.6 10.7 14.8 174 17.6 185 1= 10.0
No. 4 - 6.5 10.7 14.8 17.2 17.5 183 |APZ 0.6
SEREEED
Max. Combustion
Press. of Cylinder No. 5 - 6.7 10.6 14.8 174 125 18.4
NPa
No. 6 - 6.5 10.5 14.7 17.2 17.2 18.1
No. 7 - - - - - - -
No. 8 - - - - - - -
FiiE .
Average 6.6 10.6 14.8 11.3 174 18.3
N . ; BB hiBE o
HERE Bearing Temperature after Running Lube 011 Temp. 63 C
MEME HG{E
Position No. 1 No. 2 No. 3 No. 4 No. 5 No. 6 No. 7 No. 8 No. 9 Standard
5 o - _
Wain Bearing C 67 61 62 64 65 65 66 = 80
h3U0E VERER o _ - _
Crank Pin Bearing 68 62 69 70 67 69 = 85
SR EIREE AR _ c Rk 49 c
Generator Bearing Temp. Engine Side Opposite Side

% Inspected by Yanmar




No. 3 ENG. No 5
i OBk OBY & & - TEST RECORD
RS
Engine No. 12600
HEM - Governor
ke EELH AR
Type NZ61 Speed Droop 5.0
{56 FR B0 3 ek R SE =M ARE
Lube 0i] Viscosity SAE#40 Needle Valve Open 360
1=K
toad % £ 0 ¥ 25 % 50 % 75 100 110
REHIE IR R
Fuel Indicator 2.5 3.2 4.0 4.8 5.7 6. 2
HEIR R
Sp:f:dalndicator 58 5.9 6.0 6. 2 6.3 6.4
it USDUE =t =k Fue! Notch Position
a®m ——rvull Stop
88y £0 s 25 |60 Leds[ 100 | 110 ing
PR B T8 L — |
Fuel Indisater— |
Mk v 59) BB - Rack Position of Fuel Pump
=R o
Load % ¥ 0 ¥ 25 ¥ 50 ¥ 75 110
No.1 Cyl. 399
No. 1 Cy!l. Rack Position 19.5 22.0 25.0 28.0 33.0
Wy -BE
No. 1 No. 2 No. 3 No. 4 No. b No. 6 No. 7 No. 8
1008 BT No. of Cyl.
at 100% Load 599 E
Rack Position 31.0 32.0 32.0 32.0 32.0 32.0 - -
FRMEER - Governor Test
B)HE - Frequency Hz %lggﬁérsp[{e:fder:'nicn; BIE - Voltage V
B
Load EHE | my EEE
o 5 S wE Difference W5 R B B B 3 WS i Difference
% before | Tran- | Stabi- Recove-| before | Tran— | Stabi- | before | Tran— | Stabi-
sient | lized Wy gi ry Time sient | lized sient | lized ke gi
Tran- | Stabi~1 3. ¢ Tran- | Stabi-
sient | lized sient | lized
100 — 0 60.0 63.5 62. 4 58 4.0 0.9 899 953 936 450 466 450 3.6 0
0 — 33| 62.4 60. 5 61.6 3.2 1.3 1.9 936 908 924 450 447 450 0.7 0
33 — 68) 61.6 59. 0 60.8 4.3 1.3 1.8 924 885 91?2 450 444 449 1.3 0.2
68 — 100f 60.8 59.1 60. 0 2.8 1.3 0.9 912 887 899 449 443 449 1.3 0
HAgE
Standard =100 50 ([= 50

%

Inspected by Yanmar




No. 3 ENG. No. &
= OB RR & - TEST RECORD
£ 439085 Ibhyay + Crank Shaft Deflection
st — 4HE - Cold State
T BEY18ALW el 12600 S0 H R
E M X G 5 lingh-2 o
ngine Model Engine No Dot 2023. 10. 7 Anb. Temn. 21 °C
Cy!. No. No. 1 No. 2 No. 3 No. 4 No. 5 No. 6 No. 7 No. 8
- 1.0 + 0.5 + 1.0 + 1.0 + 0.5 0
T ............................................................................................................
- 4.8 - 1.8 - 1.2 - 0.2 - 0.6 - 0.9
- 0.5 + 0.5 + 0.5 + 0.5 0 0
S O LT B e REIAY RLTTLCELAIAM ERR
- 0.9 - 0.4 - 0.6 - 0.6 - 10 - 1.6
- 0.5 + 0.5 + 0.5 + 1.0 + 0.5 + 0.5
E .............................................................................................................
- 3.2 - 1.4 - 0.5 + 0.4 + 0.7 - 0.2
0 + 0.5 + 0.5 + 0.5 0 0
R L S B RCLLLLeroy SITTIRITTLLLEL IEIECCERRRLILE R bt LA
+ 0.3 + 0.3 0 - 0.3 - 0.5 - 1.6
0 0 0 0 0 0
E » B ...........................................................................................................
0 0 0 0 0 0
% LBy AHERE - Upper Field: Cold State
Remarks FEr . BEERS (B8{E) - Lower Field: Hot State(For Reference)
(£l A -Date : 2023.10.16 . EERERE Amb. Temp. : 33 °C, FBMIREE-LO Temp. : 62 °c]
5 IVhyavETEIEEE (ARERS) - Result of calculation for deflection (Cold State)
Cyl. No. No. 1 No. 2 No. 3 No. 4 No. & No. 6 No. 7 No. 8
T-PB -1.0 0 +0.5 +0.5 10.5 0 -
T-EB -1.0 +0. 5 1.0 +1.0 +0.5 0 -
P-E 0 0 0 -0.5 -0. 5 -0.5 -
G Wyt ER - Calculation for deflection)
© F THRDF vy = T-PB LT T-EB - Vertical defiection = T-PB and T-EB as well
@ LA EDF Whyay = P-E - Horizontal deflection=P-E
ABERST JVhyayFEAE - Allowable deflection values at cold state AR5 (§532) - Stroke; 280 mm
No. 1 Cyl. No. 2 Cyl.
T-PB/EB P-E T-PB/EB P-E Other Cyl.
(direction) (direction) (direction) (direction)
-5 6~+2. 8 +2.8 +2.8 +2.8 +2.8
[~2~+1) + § (1) - § (1) + S (£1) - § {(£1) +§
10000 10000 10000 10000 10000
EEEAR WER B BEAR e\ o Taopoy
Coupling System Driven Machine | Installation System kz‘/(: )\’:1’ L0 T

(R 2

{erpnzion balory

SR TR
{Fuel Pump Sd
p !

FBHF ) —
i Generator i EE) —X—XF}Z-& 950 €y
Direct coupling (single side of the Direct(stationary) (T Crank_Pin
. {cestrastion bslor) (8.0.C)
bearing)
# |nspected by Yanmar BAGT ¢ 1/100mm (SIZ4T#2) -+ Unit: 1/100mm (" $” stands for stroke)




No. 3 ENG. No. ]
HERFU#EE - TEST RECORD
BRIES
Engine No.
12600
% % B R BE - Protective Device Test

HH puEy | RRAR . . » FHAE

ltem Prot. Item Direc. ® e E Setting Value Measurment
EEHER OREERL &1k - "
Speed Relay OverSpeed Trip | min~'| 1008 -~ 1035 [112% ~ 116% 1030
HEMBRENET £1k
Eng LO. Press. Low Trip ' MPa 030 +001 030
RIEERET 301
Control Air Press. Low Alarm ! MPa 0.60 £001 0.59
7 54IVY IR HE DETR TR
Priming L.O. Press. Low Alarm ! MPa 0.02 *001 0.02
AHEKEELR =31 o
FW. Temp. High Trip ‘ ¢ 100 *20 100
WERIURERS BB \ -
L.O. Filter DIff. Press. High Alarm f MPa 015 good
P B EE RAER 330 [ _ _ ~ d
F.O. Leakage Tank Level High Alarm goo
BBiRY Y TA O EEET B I B _ B d
L.0. Sump Tank Level Low Alarm goo
MEmY L TavoiEmER B4R 1 y - - d
L.O. Sump Tank Level High Alarm goo

% Inspected by Yanmar




No. ?

No.3 ENG
[ PABLEE IR B / Details of caloulation of fuel oil consumption. ]
WEEE QM THRIEEROERICERLTWAHER I TROBYTY.
Caloulation formula and equations used of fuel cil consumption in this report are as follows;
FOC = ———AXBX%OOXE)—O—OXEXLXG
c "DF§
T tgj;;'(,‘,;;‘;;;;;j;;‘(;:t‘;‘;'z'?;;;); ------------------------------------------- :
: B = i Pra Tv+27318 Tex+273.15
( S )M#(n:,‘,un.]s)"X(y"c,‘{,+273.15]’_0. _{1_( ﬁ)n>;[n.fl_+273.lS)A:':(]b'-74.273-15)‘}:( 1 4)
i Pra Ix+273.15 Tex+273.15 Pra IN+27315 Tex+273.15 o
(Standard 150 30461 / JI§ B~8002-1)
(Engine No. 12600)
25% 50% 75% 100%-1 | 100%-2 | 110%
FOC ﬁ’ﬁfiﬁiumm,‘ g/kWh | 23117 | 20279 | 195.89 195.14 195,60 | 196.76
AR , , ke 0766 1.302 1,868 2474 2,482 2.750
B e esorfo massuramant - | osoat |« - - - -
c ﬁeﬂﬁ?} time sec 60.0 — — - — P
D iﬁf’ifﬁ’jum kW 180 360 540 720 720 792
E ot o o wend s tast Mizke | 4284 | - - - -
F gta*:dl:’? ﬁ;&ciﬁﬁgleus of fuel oif MJ/kg | 42.70 - = - — —
G ety o povr factor 10 - | os19 | o5 | osss | 0o | 095 | 08
B ‘ff*ﬁ%‘*ﬁ“”ﬁ"g‘ﬁad arnbiont sondition - 100796 | 1.00944 | 100796 | 100729 | 100803 | 1.00937
Px | BRI o onsite wPa | to116 | 10116 | 10116 | to22s | 10226 | 10226
Pra | ronee otlbarometioprossurs WPa | f000 |« - - - -
Tra | o ot tparatre c | 25 - - - - -
Tx | ok s chiga ok i tmporois) |29 3t 29 %0 3t 32
Tora | s i tamporaur | 25 - e - - -
Tox | oo o o0 | C | 36 3 36 3 3 3
mt R s - 0.70 - - - - -
nt o - 1.20 - . - - -
s B e - 1.00 - - - - -
nm fi‘f.ffﬁi. officiency - 0.80 - - — — -

+ (ER%&H / Conditions ;

LR HIE(E S — AR / Turbocharged conpression engines (with air cooter)
AR IR A R O FER S AR U ST / Turbocharged conpression-lgnition oil engines and Dual-Fuel engines
C{EE o dR A Y L8 / Low and medium speed four-stroke engines
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Oct. 2023
YANMAR POWER TECHNOLOGY €O.,LTD

(Copy) ENEOS Sun-Energy Gorp.
ENEOS Corporation
Kansai Branch Office
MANAGER Nakamura Nagahiro
CERTIFICATE OF ANALYSIS (TYPIGAL PROPERTIES) /) /lsketmama.

Brand  LSA FUEL OIL(01)

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

Characteristiocs Unit Results method

Ash mass % 0, 001 K2272
Carbon Residue 10% (v/v) Distillation Residue mass % 0.36 K2270-1,2
Cetane Index (J1S K2204) 47 K2204-1992
Cetane Index (J1S K2280) 44.3 K2280-5
Density 15°C g/ond 0. 8580 K2248-1, 2
Flash Point PH c 65.0 K2265-3
Gross Specific Energy (Estimation) kd/ke 45, 410 K2279
Net Specific Energy (Estimation) kd/kg 42640 K2279
Kinematic Viscosity 50°C mm2/s 2185 K2283
Cold Filter Plugging Point °C -12 K2288
Pour Point c ~20.0 K2269
Reaction Neutral K2252
Sulfur mass % 0.088 K2541-3,4,5
Nitrogen Content mass % 0.01 K2609
Hydrogen Content (Estimation) mass % 13.1
Carbon Content (Estimation) mass % 86.8
Water vol % 0,00 K2276-1,2,3,4
Coumar in semiquantitative method Addition -
Distillation Temperature 50% Recovered c 213.5 K2254

10% Recovered °c 206.5 K2254

90% Recovered ) °C 333.5 K2254
Gross Specific Energy (Estimation) koal/kg 10850 K2279
Net Specific Energy (Estimation) koal/kg 10190 K2279

Kansai Branch Office
3-10 Umeda 3—chome Kita—ku Osaka 530-0001 Japan, 530-0 Mori Reiko
001, JAPAN TEL 06-4301-7512
FAX 06-4301-7551
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Engine Performance Curve

Engine Model :  BEY18ALW X 720 kW Order No. : RH-BAGB201
Engine No. 12600 (No.3 Ge./ENG)
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