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1. #4 : 24 (Main Diesel Engine)
2. %% 1 (Set/Ship)
3. B : Wartsila, Hyundai
4. 415  Wartsila 6RT-f1ex58T-D
5

HF e
Max. continuous output 11,290 KW * 98.8 rpm
Normal output(85%) 9,597 KW * 93.6 rpm

® 580 mm * 2,416 mm Stroke * 6 Cyl.
6. 5. AA4162

(= )R & R
1o * Fa

Specification for 93, 300 DWT Bulk Carrier HNo. 983~986,

Page G1-2

2.1 Rules and Regulations

China Register of Shipping (CR)with the symbols of 100+E,
Bulk Carrier, CMS(CAU)+ and
LR: +100A1, Bulk Carrier, BC-B CSR, Shipright(SCM, CM),
LI, ESP, GRAB[20], +LMC, UMS.

2. PR EE R
Specification for 93, 300 DWT Bulk Carrier HNo. 983~986,
Page M1-5
1.3.1 Main Diesel Engine
Type Wartsila 6RT-f1exb8T-D type Marine

Diesel Engine



No. of set

Max. continuous output

Normal output(85%)

No. of cylinder
Cylinder bore
Stroke

Fuel rate

Direction of rotation
Attachment
Governer
Turbo-charger
Air cooler
Turning gear
Auxiliary blower

3. Hw &

One (1)

11, 290 KW and shaft speed 98. 8
rpm

9,597 KW and shaft speed 93. 6
rpm
6
580 mm
2,416 mm
164.1 g/KW.h plus 5%
allowance at normal output
with lower calorific value of
10,200 kcal/kg at ISO
condition.

Clockwise looking from aft

Electric |
High efficiency 1 set

1 set

Motor driven type 1 set
Motor driven
Centrifugal 2 sets

The exhaust gas shall be comply with Nox tier II. Delta

tuning to be applied in M/E.

Second order balancer should be provided, if necessary.

(Z)ERRFE
1. B : Wartsila
2. * &% : Hyundai

(= )RR P A2

1. 07"/Jan. /2011 - official shop trial



2. 08"/Jan. /2011 - Overhaul Inspection and Final meeting

(I)$ERRRE =2 LR
(1)HHI
Gyung Won Lee % & /& / Quality Management Dep’ t / Engine
and Machinery Division
(2)CSBC Ship Yard
Cheng-Tzu Wei #.& B /24 2@ (%1 BBl &
(3)Taipower
Y.K. Cheng #it8-X & / & % @il dpdaiddit4 1 A2FF
(4)USDDC
Chao-Jen Hu # # i= / B& ¥ w1 ffRdhid e 2 £
(5)Class Society
CR Surveyor Chang, Ming-Hsiung 3 P z& /
ORISR Y s AU I e e K
BV Surveyor Hwan-Geuk Choi / Principal Surveyor
()RR 2 2R
DR R AR R R P HAGRAR R R
A BRA R TR AR RRREE o 4B RERER ~ 2
BRAEE (FE 1) MEGEER B FEA T
l.Rlz#3E P -
(1)= > #E %5 PR (Safety Device Test)
(2)kx# 2 F #&p|3¢ (Starting and reversing test)
(3) b8 48 G pl3# (Turning gear interlock test)
(4) 3 3=+ 12 WECS-9520 # &0 pl3& (Engine control &
WECS-9520 function test)
(5) & f Jf i ™ @ LiF & pl3# (Astern running test at no
load)
(6) B Mg :# P32 (Minimum revolution test)
(T) f §”13% (Load Test)
a. & £ p (rpm)
b. f =& R (KW



c. 7 ) 4 & B (Fuel oil consumption measurement)

d. # & IMO % # # <3 (IMO Nox compliance test)
(8)3 & Bipl:& (Governor Test)
(9)i®:# 24 (Over speed trip)
(10)3 /&R % — %% o 38 48 ) 3# (One turbo charge cut-off test)
(11) & doim b @8 # P3¢ (One cylinder cut-off test)
(12)4u:& B 445 P38 (Propel ler margin test, 85% of CMCR with

rpm b%of propeller margin)

2. RIFFARS
(1)16:00~18:50 % 2 ix3E % % p|3& (Safety Device Test)
(2)18:50~00:40 § &8 #pl3# (Load Running Test)
18:50~19:20  25%Load (30 min)
19:20~19:50  50%Load (30 min)
19:50~20:20  75% Load (30 min)
20:20~21:20 85% Load (60 min)
21:20~21:50  85%(pp) propeller margin(30 min)
21:50~22:50 100% Load (60 min)
22:50~23:20 110% Load (30 min)
(3)23:20~23:40 3 & BipF % & %4 (Governor Test & Over
speed trip)
(4)23:40~00:00 H 4oi% o+ & & P3¢ (One cylinder cut-off
test)
(5)00:00~00:40 3 & 48— F¢ % o & & P[3#(One turbo charge
cut-off test)
(6)00:40 Ri# € 3k (Meeting)

3. RFE 2

(D% > mE %% PR (safety device test) @ A 8% > FgE %
BORGRER B R TREEE P Ao A9
a.0.M.D. function test (Governor MK6 )+ f-$% 1% 30 5L R 38,



FEuA_F 248 0.M. D.
b. 3 b BT MR RS
AR R4 X T min 2.9 bar » &R 10sec p AE B4 o
C. ¥ R MR iR
PFREBA R Tmin 4.5 bar > ARET B o
d. RS ¢ R 348
HBREr R4 R min 0.6 bar » AERAT B4 -
e. 4k 4 kit v MR R4
B 4 FroRE e B4 R Emin 2.5 bar 0 £23% 60sec p A
Toings o
£, 8 20 Frib 4 22 ib %
ER A o R 150sec p FUF B4 o
S RERREAITHRLRE
BERAH R L AZE nax 0.4 bar » &% 1bsec f E_F 2% o
h. 384 k3 8 B8
424 fhK B E max85°C » &% 60sec f A F B4 o
1. % ;s iz
R T’F,T ER Ll o AT R

(2)kx# 2 F #&p:#(Starting and reversing test) @ A%
FERLA WA FAcd () frk & o

(3)gEds 48 48 P& (Turning gear interlock test): #i% i
FErk b 83k (v =8 & "engaged ), LA i fcH 0 b
"disengaged ; i & F &% fade o

()& g ik ™ 5 L@ #& P3¢ (Astern running test at no
load) @ & f R B TF D A 48cnin| £ > AT T
L

(5) B Mg # P32 (Minimum revolution test) ! i%*s i€ a4
ﬁﬁi‘@ﬁﬁ(ﬂ25&@)’QM‘ﬁﬁﬁvﬁgi%
A e

(6) § $+&#:pl3¢ (Load Running Test) : i ffcdeie {7 § 438
R PRI ENEREOEBET AR DGR N 2 0 &

7



é‘ ?\‘.;Elj?‘;gﬁ-;;g , )’z é ;\‘.}El REE é i\‘. FEP ]S F%f‘”ﬂ\""" "Tﬁa
ERFAPVRAPHLEFTRZFEL
2

&Lé(ﬁ%j_.a;.l. L

(T 2 Bpl:E (Governor Test) @ i BRIEP ecnha W rr g

FRFRT A S E R BIEEPE > A 802 100% i
Bep iRBrT PR S R e

(8)iE:# 24 (Over speed trip) : F@in i 8 ## 7B A

FZpdiad > ki@ 110% at MCR (109 rpm) -
(9)H dnim b @ P3E (One cylinder cut-off test) : #3i
d-do (% 240) #HP > EFAPTE - EPIEEN
(= )Rl S *
LEXERRE: PEPTZRFTEFTRE R
2. Bl L
B4 R R AR R B AEERESE 169, 2g/KWh (31
#= & : 164.1 g/KWh plus 5%)
3. dvdate % (2011-01-08):

Tt AT F 24 BWEHREEFTF »ITHRIE P 4o 5 b Bh

(Crank shaft)~;740o-% (Cylinder liner )~ < 4% (Cylinder

cover )~ &% (Piston)~ + F & (Cross head) ~ Eig %
(Strainer) % -

4. RGPt 2 7 4
g o g e AR R TR AR M iR R~ £ R B RGE
AP A R AFRAR -
FiEA R PRERHRLE DR () AEXTERF
(R ) fera PR IEHRLL (FFE2) & fa
B HHD i 745 4 sc X > HHI »2 100 & 02 @ 01 p &%+ it &
AENER (2 3)o
RGRRIGRH R L 87 f e 8T R 4ot 2 4 -

HHI o 3% SRR 2 dE AL ~ A RBRBRERLLTHARD
? Aldodg i 5 o
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AM Doc. No.: K630-IR10A-3535 l PageNo: 1/4
Engine No. AA4160/61/62/63
SHOP TRIAL PLAN Engine type 6RT-flex58T-D
FOR Hull No. CSBC983/4/5/6
MAIN ENGINE Owner TPC CORPORATION
Class BV+CR:CSBC983/5
LR+CR:CSBC984/6
Ship yard CSBC(Taiwan)
CONTENTS
1. Engine particulars
2. Description of trial
3. Shop trial schedule
4. Overhaul
* This procedure is prepared on the basis of the
engine specification and technical data.
(Dwg. No. A24-218427-8.1)
QUALITY MANAGEMENT DEPARTMENT
HHI-EMD
Rev. Prepared Checked Approved Description
2
1 i
Y.S.KIM g Y. M. KIM First issue
0 8-09 2070-08-09
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HEAVY INDUSTRIES CO., LTD.

APPLICATION FOR INSPECTION & TEST ‘
(ENGINE AND MACHINERY DIVISION) 3

Insp. Date : 2011-01-08 Messrs: TPC / BV Page: 1 /2
Ship No Nomenclature Charge No ; : Time = P!C. i
e Type Kind of ins Item No Qty Location Extension: '} Remarks
Projsct No o1 SR Mobile ‘
1) CRANKSHAFT JOURNAL & HAIN BEARING: # 7
CSBCE85  |MAIN ENGINE - 15:00 G.W.Lee
2) CYL.LINER & CYL.COVER iy
fleig}~0 ) ) 3) PISTON COMPLETE Dy 1 Assembly 202-9037
1 OVERHAUL INSPECTION  |4) X-HEAD PIN/BEARING & GUIDE SHOE : # 4 Shop(For M/E)
AM162 57 CRANK PIN & BEARING St . Ororzree-1as
6) CAMSHAFT DRIVING GEAR CAL

%cﬂ@y 2o T -8 (W 3 pres ciffech)

CL/. i.‘/‘/ui (,g‘r}fyif C?.'ZM

! QWNER SHIPYARD © TCLAsSS 7

jl. L/'>é ,&4‘- /;E\ 7/’1 Lag s fLD‘“L”/f:J 7£V074 /\/L\/ iy(ﬂ)u‘{'i‘/’ /Jri’?{’((’f/[; HT f%j(fiiéf
Low T showld be pectofy

“v o) /L’),w_kc,;i/z {/uwm /;,[u Coqaéedon ghove Feo. IfLij.{ /”"“5””6 bewsT
/)";""“7'7 ‘)(/:‘1‘6‘4.(“1:{ b e f/\' /;j R

B sme g aalelille. /,( Ty (/;,,g;) Mo [ & W F gpfiide, o ,ézur‘—j.»
f /

5 / _ - s ) o s 5
7 Cohle Ty o lep gole - j[ i be u/f ag 4 L"@f'[fw"] A les Kews

7
[c’?¢~/{»i“( b 51 NGERS Y /}@w‘/é yee F//

i b1 v eléol

~ e ; . 7 P b
C /,u‘ A foLe s o0 el bell bs X OF ComnéeThom shou bt ke
)’} o Eaj«jﬂ §«.Z!./€ \ [),LLL[L (”L_/Y )

": re (24 (s“[ﬂfh 125 ,11
X [denat el &7E m;’[{,{,é. (’T—faw@(/é“ /m»(%% c waled p otia gty
- s frwe T e
7 Le j[{w hoom For Zbewn/ cof) s Koo Kewd Tl absTin i
al!

[;/“\J' 71/_ /4 f/( MFKLQT@'( jiyz,f h“’/’;('/q,ul* i} Lyrgf ﬁ( /M/U/t é/«,sﬂ.cé({ /?’{

{;)’)f‘.-»l’/ AL,& ;}Nu { m«,{uﬁﬁ{p@y;l

A et EH GENERAL MANAGER o
QM, HHI-EMD S. C. JN i
b b0 Lo P Ag T |
|
gﬂ, =2 E2EE FHNEAD T %fﬂuu. GiJrEAF B AREEE EZ2ELICL
L) |
e (Whele HHI-EMD pramises ars restricted ama. Any unautharzed photograghy is prohibited )
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VAN

HEAVY INDUSTRIES CO., LTO.

APPLICATION FOR INSPECTION & TEST
(ENGINE AND MAGHINERY DIVISION)

Insp. Date : 2011~01-07 Messrs: TPC / BV Page: ¥ /%
Ship-No : : TPIC
No. Type _N}gnmdelgtf:!;‘tsre i CE::SGNEO Q'ty Loi:?tieon Extension | Remarks
Project No . 2 . Mobile
1.SAFETY DEVICE TEST & ETC.
CSBO9BS  |MAIN ENGINE 16:00 8.W.Lee
2.10AD TEST  25% LOAD : 30 ( o~ )
blzillex SO%LOAD 130 ( : - )T assembly 202-0037
B0 oee gL sHor TRIAL TS LOAD : 30 (@ -~ ) Shop(For W/E)
T mater AL 0L T - N -1 010-2769-1933
100% LOAD : 80 { @ ~ )
110% LOAD = 30 ( : ~ )
3.G0VERNOR TEST & OVER SPEED TRIP
%C/’Ja] et Jm.& (R 3 pres Gﬂ"'ﬂh)
R ~ T e~
c. Lih (=& -7l C~T ole—
JOWNER SHIPYARD CLASS

vl F’J;rc J PR Coléy 7/—1:)/ Py 5;7%-‘ Ly Shewtd bhg /) rotideq

tan L Cﬂh/qg](k ;]L‘““Ni No. (/‘,?m/(é/)"‘ =X _b'tfeé}“i 4(),1»“‘,;7 el /Qu

fjwwf A he fe QTJYZ—EK -

13 c_-ﬂj G /L/ Df /9 ’é!‘:f(r/ﬁﬂ?f wad S //{ vied 7 A (/Jd[/l
5/ il e jec TF,/{‘/ .

2 Gl Fewperdlore of wpo-l appider i Loty Then LTS

%aﬁp}«/ Vibre T o

[/}ngf/e Cont /e,
L)

U DU fwetaye Ao
| ,@ real (jg, 2 a;i,] o | &T C—
* S f W e Tl uy) 7[—47’.6 /W(-}'é OL~/7} & /07/7,@ )

GENERAL MANAGER
QM, HHI-EMD 8. C. JIN

@ HEFEELUERD FHYLICHL FOER 8 MEESs IO
= [Whole HHi-EMD premises ars restricted area, Any unauthorized photegraphy is prohibited. )
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w3 HHI S B4k R84
£ Hyunnal

Ship Mo | CEBCBE5 | Eng.Type ERT-flesSET-O OMPIC | G.W.Lee |Drawn Check Appd
Eng. No = AA4162 | Test Date 2011.01.07 Owner's Comment Issued a1
Owner TRC Dallvary - Completad 26
Nao Picture Description Charge/Date After Manageament
& ,!. Description s shop
t Tast
0il leakage was found from No.1 cylinder port
side at engine low platform shoud be 1
; rectified. BLANK
2
Action
Completed. 3 7
Caonfirm
Description [ Shop
t Test
Oil leakage from pipe connection above F.O.
high pressure boost pump should be rectified. BLAMNK
2
Actian
Completed, 3
P Canfirm
Description 3 Shop
t Test
Engine middle platform (port side) No.1 and Engine is dismantied into thres
Mao.5 cylinder oil leakage. 1 parts and this surface will be
assembled again during
5 insiallation onboard.
Actian
To be done during installation onboard. 3 ;
Confirm
Description g Shop
t Tast
Cable tray under the upper platform is too low
compare with CSBCBE3/884. Please rectify,
. 2
Actian
Completed. 3
Description g Shop
L Test
Cable tray under the upper platform is too low 4
compare with CSBCH83/984. Please rectify.
2
Actian
Completed. 3
2 Confirm
Description 3 Shop
t Test
Cable tray under the upper platform is too low
comparg with CSBCO83/984. Please rectify, BLANK
2
Action
Completed. 3 -
Confirm
HSEF-KE30-0988 1/8 AA(210mm X297 mm)
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Official Shop Test AN L R
R SRES T, R It For Main Enai Engine No. AA4162 'CT V + CR
L. Result For Main Engine Engine Type | BRI-fe%58 —2011.01.07
HYUNDAI -WARTSILA | Load Data Sheet 1 | geiufich) \39 A Ope;g%%§ .
Loading power(%) / Check time % | Time | 25% 19:00 T 50% 19:30 75% 20:00
Engine power / speed (theoretical) KW | rom | 2823 822 | 5645 | 784 | 8468 | 898 |
Mean eff. pressure design / actual bar
Brake force (indicated) tonf-m 815 98.0 1285
g "Engine power / speed (measured) kw | rom | 2823 62.2 5645 | 784 8468 | 80.8 |
= |\VIT + FQS(IT_G) /inj. begin standard value g 28 0.0 -2.0 0.0 -28 0.0
g | Fuel ol Actuator Output | Femd % 25.0 272 38.0 41.0 50.0 518
8 Consumption absol. kg/h \g/kWh 515.00 | 18246 | 98500 17449 | 143500 169.47 |
Consumption 1SO g/kWh 180.70 172.68 167.82
Cyl. Lub. cil:  Injection Number 10min/icyl 198 325 469
Total Feed Rate kg/h 5.9 9.7 14.0
Feed Rate 19 g/bhph gIkWh 1.54 2.09 1.26 1.72 121 1.65
| Aux. Blower / Nozzles in operation onloff ON ALL OFF ALL OFF ALL
Barometric pressure / Humidity hPa % 1029.0 17.0 1029.0 17.7 1029.0 162
Ambient temp. e 8.0 8.3 82 )
-3: Press drop across air cooler mmAg 35 b 103 |
o TIC filter suction pressure mmAQ 10 20 47
S | Pressure after blower mmHg 230 870 1600
E Scavenge air pressure mmHg | bar 280 0.380 850 1.130 1580 2.130
0 | Temp. before blower 5 |
¢ 9.0 150 {10.0 {10.0 100\,16.0 11.0 |11.0 |12.0 |19.0 |12.0 |[13.0
Temp. before air cooler el 37 92 138
Temp. after air cooler T 29 32 34
Turboblower speed rpm 6233 10789 13549
i Pressure before turbine _ mmHg 180 610 126(_)_ s
3 Pressure after turbine mmAq 20 75 175
4 | Temp. before turbine 0 275 320 334
& | Temp. after turbine T 229 230 203
& [_Temp. after cylinder i Mean | T 240.0 ) 2815 296.7
112,34 B 235240 245 | 245 | 280 280 202 200 | 285 | 295 300{305
5/6] © 240|235 275|272 295|300 |
2 Maximum / Compression press. Mean bar | bar 85.2 64.0 117.5 755 1497 105.8
; No, 1 bar | bar 86 64 117 76 150 108
8 No, | 2 | bar | bar 86 84 117 76 150 106
o No, | 3 | bar | bar | 86 64 117 76 150 105
g | No | 4 | bar | bar 84 64 7 75 149 106 |
= No, | 5 | bar bar 85 64 118 75 150 106
& No, 6 | bar bar | 64 64 ENEE 149 | 106 |
Air press.. Control air / Valve air spring bar 6.50 8.50 8.50 6.50 6.50 6.50
Lub. oil press. - Bearing / Cross head bearing bar 4.60 11.50 4.60 11.50 4.60 11.50
Servo ol bar I 140 158
~Servo oil pump inlet bar 4.60 4.60 4.50
T/C lub ol inlet bar 2.60 2.30 2.60
Axial detuner driving / free end Mpa 0.38 0.40 037 | 039 037 | 039 |
Water press..  Cylinder bar 4.0 40 4.0
Lub. oil temp.: Bearing / Turbocharger L5 440 43.0 42,0
ol Crosshead inlet © 440 430 420
5 T/C outlet e 50 57 68
E Water temp.:  cylinder inlet c 50.0 53.0 58.0
9 cylinder outlet Mean c 54.7 59.7 65.8
i 1]2/3[4] © 54 |55 55 |54 |59 60 |60 59 |66 66 |65 |66
5/6 c |55 |55 | 60 60 | |66 66|
Air cooler inlet c 15 13 14
~ Aircooler outlet ¢ 16 53 70
Fuel: Press. bef / aft retaining valve bar 8.8 38 85 3.5 85 8.5
Press. Engine inlet / Rail bar | bar | 7.5 | 600 75 600 80 599
Temp. before engine ¢ | 3e0 40 ) 39
Thrust bearing temp. © 47 47 47
_ 12 —
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CERTIFICATE OF QUALITY

HYUNDAI OIL REFINERY CO.LTD.QC SECTION

Ulsan Terminal ; ) Seoul Office

TEL : 052)208-6828 TEL : 02)2004-3000(Exchange)

FAX : 052)266-2866 FAX : 02)2004-3410

Product Name : Bunker-A (0.3%) Ticket No  : 3003505

Tank No. Testing Date :2010.01.01

Customer w HHT EquipNo  :82-1737

Test Items Test Method Speciﬁcatioﬁ Results
API Gravity 60°F ASTM D-1298 Report 239
Specific Gravity 15/4TC ASTM D-1298 Report 0.9100
Density 15C kg/m' ASTM D-1298 Report 910.0
Flash Point ,PMCC C ASTM D-93 Min 60 73.0
Kinematics Viscosity 50 C mrf/sec ASTM D-445 Max 20 4
Sulfur wt % ASTM D-4294 Max 0.3 0.210
Pour Point C ASTM D-97 Max -5 -10.0
Water & Sediment vol % ASTM D-1796 Max 0.3 0.1
Ash wt % ASTM D-482 Max 0.05 0.01
Conradson Carbon Residue wt% ASTM D-4530 Max 8 0.6
Calorific Value(Net) Kcal/kg KS M 2057 10012
Calorific Value(Gross) Kcalfkg KS M 2057 10633

I certify the above statement of quality to be frue and correct.

2011 1 6

kimy .S

ULSAN TERMINAL MANAGER
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/ HYUNDAI Doc. No.- K630-IR11A-0503
Engine No. AA4162
SHOP TEST RESULT Engine type 6RT-flex58T-D
FOR Hull No. CSBC985
MAIN ENGINE Owner TPC
Class BV +CR
Ship yard CHINA SHIPBUILDING CORPORATION

HYUNDAI - WARTSILA
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1. Trial Report 2
2. Setting Table Al 3
3. Setting Table A2 (WECS-9520 parameters) 4~10
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/" HYUNDAI

HEAVY INOUSTRIES CO_LTO.

OfﬁCial Shﬂp Test Result Hull No. CSBCY985 Owner TPC
. . Engine No. AA4162 Class BY + CR
For Main Engine Engine Type | 6RT-flex58T-D | Test Date 2011.01.07
. Output{ MCR 11290 kW Engineer D.J. HONG
Trial Report Speed(MCR) 98.8 rpm Operator S.J. JUNG

Engine Specification

* Cylinder Bore 580  mm|* Piston Stroke 2416 mm|* Installation CSBCY985 |* Direction of
* Engine Builder HHI - EMD |* No. of Cylinder [ *M.E.P 179  bar| Rotaion :

* Brake Type & Coefficient CFSR-24 & 1/ 135962 (kW base) Clockwise
Power Take Off (P.T.0)
Generator Specification

Turbocharger Specification

* Type I X TPL77B12 * Type
* Specification CVI1ZCTTSCALS TT40TF20TA22 ||* Serial No.
* Maximum nBmax/iBmax{ 16200 rev/m 520 T * Nominal Power BLANK
RPM/TEMP nMmax/tMmax| 17040 rev/im 550 T * Nominal Speed
* Serial No. XH002954 * Nominal Voltage
* Manufacturer HYUNDAI - ABB
Governor Specification Electric( O ) Hydraulic( )
Speed Governor
* Type AC C20 DGS |* Manufacturer KONGSBERG MARITIME KOREA
Electric Actuator
* Type Proact Digital Plus |"l Serial No.P/E 17172252 / 17172253 - 1006
* Manufacturer WOODWARD LOVELAND,CO.,USA [# Part No.P/E 8404-045
Cylinder Lubricators Specification

* Piston Diameter - mm“' Gear Ratio - | * Type Pulse Feed Cyllubricator
* Manufacturer WILLY VOGELE AG

Air Cooler Specification
* Part No A29-179492-5 | * MG No 20003389/30
* Manufacturer GEA INDUSTRIAL HEAT EXCHANGER SYSTEMS (CHINA) CO.LTD

Auxiliary Blower Specification

* Fan |* Type TBCR-050G-4526 | * Serial No.1.2 10B0037-01- 05/06 | * Pressure 673  mmAgq
* Manufacturer TEA-IL BLOWER
* Elect. |* Type HM [*Power,Amp 45 kW, 721 A [* Voltage 440V 60 Hz
Motor |[* Serial No.1.2 0F613F12-001/002 |* Manufacturer HYUNDAI HEAVY INDUSTRIES CO. LTI}

Specification of Qil used at Shop Trial

Fuel il Bearing Oil Cylinder Oil T/C il
* Grade of Oil BUNKER-A MELINA S30 ALEXIA LS MELINA 830
= Density at 15T (g/ml) 0.9100 0.8864 0.9142 0.8864
* Viscosity 4.00 103.6 205.8 103.6
(mm/s) 50T 40T 40T 40T
* Lower calorific value(kcal'kg) 10012
2
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HEAVY INOUSTRIES CO_LTO.

Official Shop Test Result |, 5 | “000" | | svecn
For Main Engine Engine Type | 6RT-Mlex58T-D | Test Date 2011.01.07
Soting Tabe A1___|ooratict] iy e | ton
* Injection control units Draw. No. i 2-107.347.582
Quantity piston stroke H 80 [mm] Quantity piston diam. : 36 [mm)]
* Fuel rail pressure 1 Fuel quantity and speed dependent (WECS-9520 parameter)
Safety valve opening pressure 1 1250 [bar]
Emergency fuel pressure control valve : 1050 [bar)
* Control oil pressure : - [bar]

* Injection valves and fuel pressure pipes

* Nozzle Draw. No. @ A20-218678-6 No. of holes ! 2 3 4 5 B
(EXEC. 208) Hole diam. [mm] 0.600 0.900 0.850 0.825 0750 |L
A
* Needle lift 3 1L.20 [mm] vertical £ a 17 14 11 13 13 N
K
* Opening pressure : 375%5bar [bar] horizontal » B° -12 9 19 28 38 L
* High pressure pipe diameter : to the fuel rail inside  12.0 [mm] outside 30,0 [mm)]
to the injection valve inside 6.0 [mm] outside  18.0 [mm(]
# Injection ﬁming « Charge air pressure, fuel pressure and speed dependent (WECS-9320 parameter)

* Exhaust valve timing : Charge air pressure and speed dependent (WECS-9320 parameter)

* Exhaust valve control unit Draw. No. i 0-107.351.163
Piston stroke : 57 [mm] Piston diameter i 71 [mm]
* Servo oil pressure r 100 -200 bar {charge air pressure dependent WECS-9520) parameters)

* SW-INFO WECS 9520

ENGINE TYPE O6RT-flex58T-D Hull NO. CSBC985
SOFTWARE VERSION 32 Build 82 BLV in
APP CRC YALUE 0x561E IMO SW-NO LN-BEY9801
IMO CRC YALUE xCB7D IMO DATA LENGTH 524

3
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HEAVY INOUSTRIES CO_LTOD.

. Hull No. CSBCY85 Owner TPC
Official Shop Test Result _ _
k . Engine No. AA4162 Class BV + CR
For Main Eng"le Engine Type | 6RT-flex58T-D | Test Date 20110107
Z Output(MCR) 11290 kW Engineer D.J. HONG
Setting Table A2 fV Data IMO ;
SpeedMCR) 98.8 rpm Operator S.J. JUNG
M IO Parameter C C
Plant SW-INFO cheek  VIT: | IT_A | | IT_B | | IT_C | Fuel press.setpoint curve
Engne Type[ AT Aol D IMO-Cicstate]l Pobk ScadaPy fingle Poit Speed  fage Poin FusPr  drgle Pant Losd  FusPr
R v 000 [05¢ 0% [30¢ 10ba__[A0¢ 0% [600bar
e 0% fusc L 1 T 2 300 2755 [s0bw
Hul No[CSEC3ES 05 [35¢ I%E (30 3450ba [15¢ 3[5%  [600ba
SWVerson| 22 Swed] 082 4060 |30¢ AmE (30 AT0ba (00¢ 450%  |600bm
S(0es  [a0e SE0% |20« 5180 by (30 ¢° S[76% |00 ba
MO Mool SWLNEBESENT  Boolaveer[ 311 |0 Jpoe B i SR ET _Bl@3%  |7S0bar
[oiMod =] Am. mo  FRoa G WE (00 Note: plant Spacinc panametens | Fl95k  |7S0bar
8115 |00¢ CDER B B200% [750ba
Data length[451468 [524 18052 I T S can be el on Ty-Card COMMS
CACVakefDEEIE  [MCBTD  [22015 mzo fooe wxE |[Ta Exh.valveVEC=f{ch.pr.) Exh.valve VEC=f{speed)
CRC518efCRCOR. [CRCOK [CACOK. Injection timing parameters  Exh.valve, VEO =f(n) Foint ScaafiF drge Panl Speed  Angle
Reference val.at CMCR Fs Lmif50<- Port Speed Jogk  pwmo 1 THELJ0C L
NornelSpeefBIAPH  IT_DEL Injining a0 & - s 3w fie ImE_[ic
Fuelemd sealtoremioodB75% I besin sandard vabelT 0 ¢ 3wz [a0e xR s e
Scarv.af pess.of CHICA[Z95 b Fosfoo< useR Hg; ?'iql]t;' ST v fr e
Exhvalve ciose SCMCR[ZFT 0 < eoCompensaliorBec[20% matmi shens ae 7106 o< 7iE foc
Ewﬂmﬂlﬁmlm.? © (COMME, not 190} o v oG CA B2 04 FEIRE R [ S ﬂi
ftware check and simulation .Config Vers. 2010 Card-CRC: DxFDBB
Plant SW-INFQ ot [21tdod = PARA -CRC Values Len HW ey, Ser. Ho Pow Board  CPU-Board Time ent [h]
Enging Typa[I6AT AevaT O BASICPumCACilFEed [324 [ - - - SparefE BTG
Manulaciuing NofAadl 62 USER Parss CRC]IWEZTF |76 FEFI:MU, D;_F Eu ?gl?n = ;ﬁauz - E»?ﬁ‘i o 1[6E
M1 i /127506841 THRA20E. WEEE
Hul Na[CSECES (BASE) MSTP&&WW_F@{ o Fowrsay  |hsioa|1eime ol 68
Swerson/Buid] 32 SwiBuld] 022 M0 CACVakeBCBTD [528 | FCM3 OF  FCM3[784708  |752id THHE ("% 3
. FCWA 07 FCMA[795530 TEE14 TRASES
MO Mool SW[LNBESE0T  Booildvess [ 311 GuoeeL PuseCRCfir [ | AL T FDRATEER (PSS (TR o 4fiE
Deveboper Nof 0210 COMMIS Paras CRC]DEEED [595 | FoMG 07 FOMG| 795926 75189 byl o 5fib
LUB Paras CACIRERFE 235 [k o 656
'WEC§-8520 Software check Dhack CRC Maritoring|Disabled
App. (2e) FPGA AW
Data erghfa31468  [524 ([EEEET Autodownload is active
CACVahe{BEEIE  [WCETD (22013 [DEEE SW State
CRCSIae[CRCOE [CRCOE [CRCOE [CRCOK | [i[3
Jowsi|
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HEAVY INODUSTRIES CO_LTD.

; : Engine No. AA4162 Class BY + CR
For Main Engme Engine Type | 6RT-Mlex58T-D | Test Date 2011.0L.07
ol R alsa s ] IN
Setting Table A2 fV Data 25% Ouiput(Mii R} 11290 kW En,ltr'n,c-r D.J. HONG
Speed(MCR) 98.8 rpm Operator S.J. JUNG
INDICZ: RT-flex Indications W Config Vers.: 082-3 02.06.2010 Card-CRC: Ox 1004
Miscellaneous — | Fuel Rail Pressure ——-——-—q  Injection timing s Crank Angle --———eemeee|
Est Power FuslCind « 27 % 0020 Setport[E0bar W IF_opTEee 0023 Ciank angie 1[80 [177
Time Court of Spare]0 84 1 Actutor up limnear Lim [5 % [No [Ne 20018 WIT+FQs a1 G[28 ¢ e Gk ange 2[00 7777
Engine speed (n) ————— Mean vakefE0T bar 0017 Iriection begin[28 ¢ 30025 T0c] Ga
EngeSpeed [BZAPM Sereo 16 b [7777 30015 Iri e, Averspeval[BB7me 30036 FZewOrdeFmwECS[ NO
P FEFS Serece 2[EBEY 7777 30016 Afchi) [0S
Fuel command [LIj sssseemsessses] 1B ffspeed 30 INEBFIQEKS «mermsrmsen s s menmeaa|
Used fer Inection]27.6 % 001 M Chep 07 Tuning Geai FOM 3 [Deengsged
FuslCommandPCS 27,2 % ] WIT orvali{on Tuming Gea FOM & [Deengaged
PecetfCMCA[33% | Servo Oil Pressure ————|  Number of inj. nozzles —| AryBlowerneving [ Mo
WECS Fuel Cod LimkterfNomal Seipoit reference1Z1 by 30014 Iriscion wim[dlinazzles 30008 Shitdown on Safety Sptem| Mo
Scavenge Air Pressure - —---—| Mean vahel121 bar 0013 Exhaust Valve -——-—r—-mem|
Wean a0 36 bar 30003 Serse iz | 30001 TP N ETE PRI - T Eee—
Sensee 1[03bar | 30033 Sersce f1ZZ0ar | 30012 Clatngarge[BEC 3022 R |
Senaor fD 060w | 30834 Setpant conechon]115 b Opsring desdime[189me
SeasdtaCMCAfDZE Devision[Obar Chsing deadime[33ms Jopamiad
EXHV: Exhaust valve indicalions W-Config (1]
Open Pos. Sensor1/2  Closed Pos. Sensor 1/2 Exv.AIM Deadtime On Time Open / Close Time
Cyl: Sensor 1 Sensord Gyl Sensur 1 Sensor2 Cyl: Cmd  Cyi: OpenOuadtim Clos Desdtm Cyl- OnTime Open  OaTime Close count [h]
175 ma [EAme 1i53ms  [145ma 1fauto 119 e [58 ms 1(0.8 me [r.ome |nes
HeTma [ fitsma [15Tma a0t AiEme [167 ms e [
7oA [ETma fT56ma  [150mA Jeoro HfiEme [BEms fOme  [LOms
ek [Fome e 43w ot 4l 100 me foime  pIm
s [Teme sfisams [tazmh O (T [100ms §09m  [om
£f5 6 [EEma fl6ma  [146mA T T [T g [pame
—doumd_|
INJECT: Inj.timing, value, inj.begin & deadtime
Quantity Piston Inj. begin Injection OnTime Railvalve Inject OnTime Railvalve Return  Measured
Return  Inject Deadtime Angle Time Vivd Vw2 Vv Vivd  Wiv2  Vivd Speed
O 1fa5mh [89mA  CA1f121me (33 ¢ | FrF T Cd 110me  [03me  [08me €W 109m:  [09me  [0Em FELET]
Ol ddmt [3mA o4 119me [12¢ o 2fEme Cd 209ms  [10ms  [10me O 208me  [0Bme  [03me
o4 JaSnd  [B9ma O f24m A Cf AZ5me Cd J08m:  [D3me  [03me O A0Bme  [0Bme  [DEme Kjgction wih
O djdamt  [BEmA OL o119ms 27 < Cul 4[5 ms Ol 4{0Bms  [DEms  |08ms Cd £{08ms  [DBms  [0Ems |al nozzes
ol Sasmh [B9mA C S[121me 25 ¢ . 5[ ms Col S[08ms  [0Sme  [05me  Cd S5[08ms  [0Bms  [0Ems
Oyl Efa5mh  [B9md G B125me |24 ¢ Col E[Bame Ol 6[0Bms  [08ms  [08ms  Cd G[0Bms:  [0Bms  [0Bms  EstPoweriFueiCmdxn)
Fx
"= gag CA __domd_|
5
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HEAVY INOUSTRIES CO_LTO.

E ) Engine No. AA4162 Class BV + CR
For Main Engine Engine Type | 6RT-flex58T-D | Test Date 2011.01.07
ol T e 2
Setting Table A2V Data 50% OulpuI{Mq( Rj| 11290 kW El!E:li:lLCr D.J. HONG
SpeediMCR) 98.8 rpm Operator SJ. JUNG
INDICZ2: RT flex Indications fW-Config Vers.: B82.3 02.06. 2010 Card .CRC: (1004
Miscellaneous -c-—mcrmimmmmmmnn| Fuel Rail Pressurs | Injection timing =——ss==] Crank Angle -]
E st Peswer [FusiCnd x rl]51 % 30020 SewanifEllbar 30018 IT_o panfzoe’ 30023 Ciank angke 100 |
Tme Cout ol Sparef18h  AchsloouipdimimesLm[8% Mo [Wo 30019 IT+FQS 0T_GI[20¢ Wa2e Coankangie 2[00 |
Engine speed (n) -——-—-—--—v Mean 599 bar 30M7 Infection begin-20 ¢* 30025 ToC| Gap
Ergina Speed [TERFM Secor 1[533bar | 30015 Inj time Aversgeval[336ms 30025 FZewlidsFmiwECS| MO
Pecertage[Ta3% Sesor 260G b | 30018 MAlchel [33¢
Fuel command [LIj —e—sesmssesees| B peed [0 [ [T R T ——|
LUissel bex byecbion[403 % 30001 Ml lf07e Tutring Geat FOM 3 [Dizengaged
FuslCommandPCS 407 % 30009 Wionotfen Turing Gear F0 & [Diengaged
Pecert ol (MCR[EAD% | Servo Oil Pressure -—————|  Number of inj. nozzles ——| AryBlowernrving[ Mo
WECS Fuel CdLimiecNamal Setpint selerencelTa0 bar 0018 Injection wit[adlincezies 30008 Shudown on Safety System|  No
Scavenge Air Pressure ———-—-——| Mas vaiue[140 bat 30012 Exhaust Valvg =—sm-weeem]|
Men vake[1.13 bar 30003 Sencot 1[Ta0bar | 30011 Dpening sngle[ 1295 ¢ I T ——
Senscr1[T02br | 20033 Sensoo 1T bar | 30042 Closing angle| 2612 +° 00z e e
Secr2[113bar | 30034 Setpork comecton|132bw Opering deadtime[183ms
SesedioCMCRfUSE Devistonflber Uing deadtma[BBme Jouinel
EXHV: Exhaust valve indications .1 823 02,06 2010
Open Pos. Sensor 1/2  Closed Pos. Sensor 1/2 Exv.AiM Deadtime On Time Open ! Close Time
Cyl: Sensar i SansorZ Cyl: Sensar 1 Sensor 2 Cyl: Cmd  Cyl: OpenDeadlim  Cios Desdim Cyl- OnTime Open  OaTime Ciess count [h]
17 4me |65 me 1155 ma [144ma 1jauT0 118 ma E 1)09ms |1.0ms HE]
Aesma [Fam Aiaren [Hamh Futo | Ao [57 ms fisme  [0Im
framh [ fisTmh [43mh Jauto | Hisme [52ms fiome  [oom
i [E5ma 5w [dma oo dfiEme [ ms ai8me  [08ms
s75ma [Fame Hfi5Fme  [5imA Ss0TD SfiEm [57 me sfigme  [oeme
EfiEma [EEma gfildemy  [145mA gt EfiEme [Eam: EfiEme  [0Bme
o _|
INJECT: Inj.timing, walue, in].begin & deadtime
Quantity Piston Inj. begin Injection OnTime Railvalve Inject OnTime Rallvalve Return Measured
Return  Inject Deadtime Angle Time Vivd Vw2 Vivad Vivd  Wiv2 Vil Speed
CA 1a5ms  [110m&  OL 1fT19me |14 ¢ Cd 1T ms Cd 109ms  [08ms  [08ms  Cf 1f08ms  [0Bms  [DBms |75 APM
Ci Z44ma [109m4 04 AN 7me [15 ¢ L 2[33ms CA 208ms  [08ms  [0%m: G 208ms  [DEme  [DEms
Gl H45ma  [109mA O H122me [13 < Ci 3[35ms CA 308Eme  [08ms  [0Bme W 303ms  [DTme  [08me Injection win
Gl dfaams [i09mé A ffiEme [20 O 4[T38ms Cd 4[08me  [0Bme  [05me O 408me  [DBme  [0Bme [a nozze:
CA 5a5ms  [109md  O4 Bf118me [22 ¢ Cy 5[328ms Co 5[0Bms  [0Bme  [DBme  Co S[08me  [0Bme  [0Bms
Gt EfaSma  [10md  C Ef123me [23 ¢ Cj &[343ms C 808m:  [DSms  [0Sme  C 6[08ms  [0Bms  [0Bms  EstPowerFuelCmd xe)
5%
o= deg CA Joamal
6
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HEAVY INOUSTRIES CO_LTO.

. Hull Na. CSBC985 Owner TPC
Official Shotp Test.Result Engine No. O 5V LR
For Main Engine Engine Type | 6RT-Mex38T-D | Test Date 2011.01.07
& o Output(MCR) 11290 kW Engineer D.J. HONG
Setting Table A2 {V Data 75% Speed(MCR) 98.8 rpm Operator S.J. JUNG
INDICZ: RT.flex Indications V' Config Vers.: 082.3 02.06.2010 Card-CRC: Ox1004
Miscellan@ous w-——rreeemermemmrerres| Fuel Rail Pressure -——e—eeeee| Injection timing =—sweseesees| Crank Angle reeeessmseesmesmmmmesmees|
EstPower FuslCmdxrif74% 30020 Seipora[E00bar 30018 IT_D MTy-23 ¢ 30023 Carkageifone [
TmeCoukof SparelT88h  AchsiorodpLmnearlim 0% No  [Mo 3001 T +FOS (T_G[28< 30024 Crk g 200 |
Engine speed (n) =] Mean vale[58 bar 30017 Irjecion begin 26 30025 oc[ Gap
EngreSpeed [S0RPM Sensoc 1583 bar | 30015 In time, Aveiage val[39 5 e 0028 FZerolideFmiwECS[ WD
PeiceniselTT0% Sensor 60T bt | 30015 ANk [F0c
Fuel command [LIj —ssmssmseeees] IT_Blpeed 05 INERPIGEKS mermsresrmsrem e ver e meems]|
U e Irjectiond 1.6 % 30001 IT_Cielpe (DB Turring Gies FCM 3 [Dizangaged
FusiCommendPC5[51 3 % 30008 Wl ondeiilen Turring Gesr FCM 4 [Disengaged
Pecertl CMCA[B 2% | Servo Ol Pressure ————|  Number of inj. nozzles ——| bryBowammng [ Ho
WEES Fusd Codl Limter[Hlomal Seport 155 bas 30018 Inection wit[elnacdes 30008 Shudownon Salely Spates] Ho
Scavenge Alf Pressure s | Mean vale[T5G bar 30013 Exhaust Valve s
Meanvale[213bar 20003 Sensce 1158 bar | 30014 Opering angle[1281 ¢ 30021 SW State ———— |
Senscr[210ba | 0em Sencor 1586w | 3002 Clsing anghe[867 ¢ 30022 |
Semsor2f213bar | 30034 Selpoini chwection|150bar Operingdeadime17.7ma
Scaked b CMCR[0 73 Desiatior(Dbar Closing deadime[33 6 iw Jounal
EXHV: Exhaust valve indications N-Config Vers.: 082-3 02.06.2010
Open Pos. Sensor 112 Closed Pos. Sensor 1/2 Exv.AIM Deadtime On Time Open | Close Time
Cyl: Semmon 1 Sensor? Cyl- Sensor 4 Sensor 2 Oyl Cmd Cyl: Open Deadtim  Clos Deadtim Cyl: OnTimez Open  OnTime Close count [h]
1P oma |EEma 153ma [14.4ms, 1[sUTO 16ms |93 e 1j0dms 0.8 ms e
From  [ima Afaeme  [5am o Aiime [ fobme 0B
o7 [F7ma Ais5mA B 3[zuTo Hom [orme fome  [p3m
iEamA [Fama fiEime [4Em 4o 1B m: [pame fodme  [0Bme
s7ams  [F2mh sfisams  [150mA - T B me fosme  [0Bm
EfE5mA [FE5ma Bla5me  [146ma B[AUTO E[1Bm: [r2m: figme  [0Bme

INJECT: Inj.timing, value, inj.begin & deadtimea

Quantity Piston Inj. begin Injection OnTime Railvalve Inject OnTime Railvalve Return  Measured
Return  Inject Deadtime Angle Time Vivi  Wiv2  Vivd Vivi Viv2 Vivd Speed
Cd fadmd [127ma O 1104w [23 ¢ Col 1[388m CA 1f08m:  [0Bme  [08me  Cd103me  [D3me  [08me [a00rReH
C fdme [127me Cpl H113me [24 ¢ ol 2396 me C 2[08m:  [09me [08ms  Cd 2[0Bms  |0Bme  [QL8me
O Hddmd  [126mh Oyl A7 |22 ¢ Col 3]39.4 me Cf 0Bm:  [08ms  [08ms O 308ms  [0Bm: (08 me Injeclion with
Cd dfddmd  [127TmA Oyl 4113ms  [29 ¢ Col 4{40.4 me Co 40Bms  |0Bms  [QEms Cd 4J08ms  [0Bms  [08ms | &l nozzles
Ca Sdmh [127mh Cpl 8118me [A7 < Lyl 5396 ms Cl S[0Bm:  [DLBme  [08me  Cd S[08ms  |0Bm:  [Lme
O Bfddmd  [127Tmd  Cpl B119m |32 ¢ Col 6]39.4 me Cf 6l0Bm:  |0Bms  [QEms Cd 6[08ms  [0Bms  |[08ms  EstPowerFusiCmdxa)
mx
" u deg CA Joungl
7
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VAN

HEAVY INOUSTRIES CO_LTO.

153 W-Config Vers.

. Hull No. CSBC985 Owner TPC
Official Sho‘p Test.Result Engine No. AA4162 Class BY + CR
For Main Engine Engine Type | 6RT-Mlex58T-D | Test Date 2011.01.07
p - Output(MCR) 11290 kW Engineer D.J. HONG
Setting Table A2 fV Data 85% Speed(MCR) 98.8 rpm | Operator S.J. JUNG
AT-flex Indications W .Config Vers.: 0823 02.06.2010
Miscellan@ous e reeomesmesmesmenmens| Fuel Rail Pressure -eesmee-| Injection timing =-e-—esssmee| Crank Angle —eececeomsmmmmmmamens|
Est. Powser [FuslCind « rif B2 % 0020 Satport]732 bar 30018 oM E < 30023 Crkarg 100 [
TmeCortelSpaef2B5h Achutereupim/ealm[E2% MNe  [Me 30013 WIT+FOS (T_GT8< 30024 Cirk arge 200 [
Engine speed () —-—-—smem| Mean vk TR ber 30017 inpechonbegr{ 1B 20025 ocf Gam
Engre Speed [38APM Senco1[T28bar | 30015 Inj tme, dveiage val[TBdms 30028 F ZecOudefmiWECS[ MO
Percertagel386% Sencor 2{738bor | 30018 Matched [23¢
Fuel command (LI} ——————d] | L L T ——1
Used fox Irjectionf55.0 % 30001 mCHelpfooe Tuming Gear FCM 3 [Disengaged
FiuelCommandPCS[55.0 % 0008 WTondcifflon Tuming Gear FCM d [Disangaged
Pewertof CMCA[EEEZ | Servo Oil Pressure ———————j  Number of inj. nozzles —— dnyBlowernaing [ Mo
WELS Fusl Cad Linte[Homal Setpant ielersrcel171 bat 30014 Injction wib[alnazles 30008 Shuidown on Salely Spses|  Ne
Scavenge Air Pressure —-———| Wean vakef 171 bat 30013 EXhaust Valve ——-e-ee—e—s]

MeanvabasfT 5T bat 0003 Sensee 1[I bar | 30011 Dpering angk1 285 20021 SW SEAe memeemeemeeees e
Senweri[Za7ber | 00w SensceT7zber | 30012 Chsing engle[ZE85 ¢ 30022 [,
Sencor2f250bar | 30634 Setpon conechor| 160 bar Opering deabime 165 ms

ScakdtoCMOR[DES Dieviation|0 bar Cosegdeadime]324me Journal

Open Pos. Sensor 1/2  Closed Pos. Sensor 1/2 Deadtime: On Time Open / Close Time
Cyl: Semsar 1 Sensor? Cyl- Sensor 1 Sensor 2 Cyl: Cmd  Cyl: OpenDeadtim Clos.Dendim Cyl: OnTime Open  OnTime Clase count [h]
177=s E2m Mi5zms [144ma auTo 117 ma a2 ms 1[08 me 09 ms ]
froeh [F5wa Areemt [ETmA Jomo— iTm [3ms fo8me [08me
frema [roma Ai5Ema [14BmA gamo AT [coms Jogme  [09me
iii=a [Fo=A A[E0me [T44ma farmo | 4fiTe [eme 4oBme [0Bme
575 ma [rama s[i52ma  [15imA saoto S[17me [zzms 50gm  [08me
EfEE mh [Eama 6[liEnd  [14dmh gpoto efiTme [Ems e08ms  [l8me
L dound |
: i), walue, in
Quantity Piston Inj. begin Injection OnTime Railvalve Inject OnTime Railvalve Return Measured
Return  Inject  Deadtime Angle Time Vivil  Viv2  Vivd Vivd  Viv2  Viva Speed
of 1feemt [132ma O AfIDSMe [13 ¢ ool 1®0m O 108ms  [0Bms  [03me  Cpl W03me  [09ms  [DBms |37 APM
Ol Zddms  [13ZmA  Cpl 210Bme [14 ¢ o 2387 m O 2f08me  [D9ms  [0Bme  Col 20Bme  [08me  [DBm
O Hedms  [132ma O S11Zme [12 ¢ CA 3[EEm O 308me  [0Bms  [0Bme  Cpl H0Bme  [08me  [DEms Ijecton wih
Ol dfidma [133mh Col 4fIDTme [13 ¢ O 4[383ms O af08me  [DBme  [08me  Cpl 40Bme  [08me  [0Bm |2t rraazles
Ool Sfddmé  [133mh  Cpl S[100me  [21 ¢ o S[42Bms O 5[08m:  [DBma  [08me  Col 50Bme  [08me  [0Bm
Of Bfedms  [133mA  Cpl B[10Ame [22 ¢ CA G382 m O Gf08me  [08ms  [08me Oyl G0Bme  [08me  [0Bm:  EstPowenFusiomdxn)
=
% = deg CA Jound J
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AN

HEAVY INOUSTRIES CO.LTO.

. Hull No. CSBC985 Owner TPC
Official ShO.p Test.Result Engine No. AA4162 Class BV + CR
For Main Engme Engine Type | 6RT-flex58T-D | Test Date 2011.01.07
. o Output(MCR) 11290 kW Engineer D.J. HONG
Setting Table A2 fV Data 100% Speed(MCR) 98.8 rpm Operator S.J. JUNG
¢ tions L 2.06.2010 Card-C 1004 |
Miscellaneous ———-—————| Fuel Rail Pressure ——————| Injection timing -————-—-—| Crank Angle --————————|
E st Power [FuelCmd = nf 100 % 0020 Seponi[T50bm Weis momnfiae Vi Gk ange [0 |
TimeCourtofSpuefEadh  Achatorcutp Lim e Uim[B2% Mo [Mo  %e18  IT+Fs T GIADC 0024 DokangeZfi0 |
Engine speed (n) ———————| Maw vaue[Ti2ba w017 Inigction bagn[1.0 ¢ 0025 Toc] Ga
EngreSpeed [B9RPM Sevor1[7850a | 30015 i time, Aversge val A1 5 me 302 FZenlideFmiWECS[ NO
PecenlageB39% Sensor 7580 | 30016 M_afenip) (O
Fuel command (LI) ————rmereeeer| IT_Bipeadil0 Interiocks ——————e—e——r]
Usedior I EE3 30001 T Cifuepffl0c Tunieg Gea FOM 3 [Divergeged
FustCommandPC5[6a4 % 30009 Wl evellfn Tuinig Gesr FOM 4 [Disergaged
Pecertof CMCAI00EE | Servo Oil Pressure —————w—|  Number of inj. nozzles ——| AryBlowernnrg [ Ha
WECS Ful Cmd LimitefNomal Sefpaint ieleience[200 bar 0014 Iriecton wib[alczzes 30008 Shutown on Safety System| Ha
Scavenge Air Pressure -—-—-——| Mean 200 ba 1013 Exhaust Valve ---eeeemeeee|
Mean valuef316 b 30003 Sensor 1[2008 | 3en1 Openingangle[127 ¢ 30021 SW State ——msememermememeeeeer|
Sevor1[37Zba | 30033 SesZfAba | w01z CosrgangefZri0 < 3wz [E==ranes
SemorfiiBbar | 30034 Seipoid conecion[185ba Opening desctima[156me
SeakdtoCMOA[IDS Devision[Dbar Chong deadtime[315me Joural
EXHV: Exhaust valve i s fi il
Open Pos. Sensor 1/2  Closed Pos. Sensor Exv.AIM Deadtime On Time Open / Close Time
Cyl: Sensor 1 Sensor2 Cyl Sensor 1 Sensor 2 Cyi: Cmd Gyl Open.Oeadtim  Clos Deadm Cyl- OnTime Open  OnTime Close count [h]
1[7.7 mé 65 ma BT s 1jauTa 1[16me 30 ma 1j08 me |03 me [+45
Hfeima [Fama E IR Haomo | 2fiEme [3a e fiame  [08me
o [Fim i5Ems [128m Joomo afiEms [E8me fidme  [09me
a7ome [Frme fis0ms [la3me fpuro | afiEme 3 fogm 08w
frim [Famt Siimt [150mR geoto sfiEme [awe TR T
Efiama [EEma BiaTms  [143mh Bauto | E[iEme £ foime  [08me

INJECT: Inj.timing, value, inj.begin & deadtime

Quantity Piston Inj. bagin Injection OnTime Railvalve Inject OnTime Railvalve Return  Measured
Return  Inmject  Deadtime Angle Time Vivd  ¥Wiv2 Vvl Vivi  Viw2 Vil Speed
O 1aamt [1a7mA Ol W10Zme 15 < G 1[41.2ms G 1foBms  [0Bms  [08me  CW 109ms  [0Bms  [08ms R
Ol 2fadmt  [187mA O 2100me 14 < Ol 2l dme Cyl 20Bre  [08me  [03ne Oy 208me  [08ms  [DEm
Gl Hddme [146md O 106me [16 & Cil Hal5ms Cd 0B [0Bme  [0Bme O 30Bme  [0Tme  [DEme Injction witn
Cd dfadmt [la7mh O 10Tme 03 < Gl 4fa13me Gl 4f0Bne  [0Bme  [0Bme G 4[08me  [08Bme  [DEm [ noezes
Gl Sadmé [la7md  Cd S104me  [07 < Gt S 3me Cyl S0Bm:  [089me  [0Bme  Cyl 5[08ms  [08m:  [DEms
Gyl Bddmt  |1d7ma Oyl §I07ms |06 Gyl Bl Bms Gyl Bj0Bms  [08me |08ms  Cyl 6|08Bms  |0Bms  [0Bms  EstPowen(FueiCmd x n)
ER
"= deg €A —Jounal_|
9
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/" HYUNDAI

HEAVY INDUSTRIES CO.LTD.

. Hull No. CSBC985 Owner TPC
fficial Shop Test Resul
Official S 0.p ESt‘ esult Engine No. AAdl62 Class BV + CR
For Main Engme Engine Type | 6RT-flex58T-D | Test Date 20010107
" Output(MCR) 11290 kW Engineer D.J. HONG
o
Seul“g Table A2 {V Data 110% Speed(MCR) 98.8 rpm Operator S JUNG

INDIC2: RT-flex Indications

-Config Vers.: 182-3 02.06.2010

Card-CRC: Ox1004

Miscellanecus ——-——-——] Fuel Rail Pressure 1 Injection timing | Crank Angle ~————————|
Eof Power [FuslCind « 30020 Selpon|TE0bar 30018 IT_o Aoz e 30023 Ciank anghs 100 [7777
TimeCourtol SpaefBd2h  Achusioiouplin/esLin[B6% Mo [Ne 30018 WT+FOs 1T_GRZC 30024 Crank snge 2[00 ¢ [7777
Engine speed [n) s—emeaeeee| Mesn vehus[TS0ber 30017 Irjecton begn|D.2 30025 1oc] Gep
Engie Speed [102APM Seraae 1[THhbar | 30015 Ini fme, Aversge vl [13B ms 30026 F ZercDsdesfmwECS[ WD
Percentage[1001 % Sersos TS b | 30016 MAGhi ide
Fuel command (LI} -——-—r-——| 118 fpeedl [ Interlochs -]
Used o Irfecbon(B810 % 30001 MCihwimlooe Turing Bear FOM 3 [Drengaged
FusiCommandPCS[67 8 % 30008 WTonialfon Turing Gear FOM 4 [Diengaged
Fecertof CMCR[1089% | Servo Oil Pressure -—————|  Number of inj. nozzles ——| AnpBlowermeeing [ Mo
WECS Fusl Cmd LinteiMomd Setpoint eiesanca[ 0 ber 0014 Injection eith[al nozdes 30008 Stdownion SalelpSpstem[ Mo
Scavenge Air Pressure -——————| Mean vahus[ 200 bar 30012 Exhaust Valye ——m—-m——]
Mean value 137 bar 30003 Sere 1[200bar | 200m Dpsringangh{1Z61 ¢ 20021 SW SHALE smemmemememeeemmmeeeee]|
Sewor 1[334Bm | 3003 Sercor @b | 30082 Chosing angh[ZT1 0 ¢ 30022 =
Sensor 2[T37bm | 30034 Selport conection[TEE bar Dpering deadtimef1ET me
Sealed to CMCA[T 11 Devishan[Dbar Cliosing deadtns[S28ms Jounat

INJECT: Inj.liming, value, inj.begin & deadtime

EXHV: Exhaust v NS 3 0206, 2010
Open Pos. Sensor1/2  Closed Pos. Sensor 1/2 Exv. AMM Deadtime On Time Open | Close Time
. Sensan | Sempord Cyi: Sensor | Sensor 7 Cyi: Cmd  Cyl: OpenDeactim  Cios. Dendtim Cyl: OnTme Open  OnTime Cioss count [h]

1|7 ame |64 1152mA 1azma 1|40 116 ms |52 ms 1j08ne 05 s |5.43
feBma [F e qHImh [150mA famo iEms [sEms fodme |08

{7 EmA 2w fiEEmA [14BmA 3fauTo Hieme [eame foame  [lOme

AfiEma [EEma fE0ma  [43ma afaimo A[iEm [¥ms ffifme  [0Bme

iEmA oA Si53mA [143mA 5[0 S[17me [o4me i9me  [0Bme

£fE 7 ma [E5me fdEmb  [143ma gfaito EfiEms [57ms gfifme  [0Bms

Jourial

Quantity Piston Inj. begin Injection OnTime Railvalve Inject OnTime Railvalve Return  Measured
Return  Inject Deadtime Angle Time Vivd Vw2 Vv Vivd  Viv2  Viv3 Speed
Gl 1fadmé [153mé  Cd 103me [07 & L 1fa36me Cd if08me  [08ms  [0Bme  CW 1[08me DB [03ms [1021 RPR
ol 2fagms  [153ma G 2i0Tme  [0B < o 438 me Cd 2f08me  [08me  [0Bms O 2[08me  [DEme  [DBme
Ol eame [153mé Cd 06 [08 & O 3841 me Cd A08me  [08me  [08me O A08me  [DBme  [DBms hjecton wi
o dfeame [S3mé O dilime |01 Gl 4f84.2 me Cd 408me  [0Bms  [0Bme O 4[08ms  [DBme  [DBms [a e
Ol Seame [154mh Ol S[04me [00 < Cil 5[436me CA S[08me  [09ms  [08me O S[08me  [DBms  [DBme
Gl Bftams  [1S3mé  C4 6[1I07me  [02 < Cil Efa18me Cd 6[08me  [08ms  [1Ome  CW 6[08ms  [0Ems  [0Bme  EstPoweriFusiCmdxn)
oz
<™ = dpg CA Joumsl
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VAN NDAI
HEAVY INOUSTRIES CO_LTO.

. Hull No. CSBC985 Owner TPC
Official Shop Test Result
_p 3 Engine No. AA4162 Class BV +CR
For Main Engine Engine Type | 6RT-flex58T-D | Test Date 2011.01.07
5 s : Output(MCR) 11290 kW Engineer D.J. HONG
Setting Table B Speed(MCR) 98.8 rpm Operator S.J. JUNG

Starting Air Pilot Valve

Cylinder No.

Opens after T.D.C ["]

12 3 4 5 6

Ahead 0 0 0 0 0 0

8 9 10 11 12 13 14

Closes after T.D.C ["]

BLANK J

Astern 0 0 ] 1] 1] 0 L
Ahead 9 90 9 9 9 90
Astern 9 90 90 %0 90 90

Cylinder

Cylinder No.

+ Bed Compression Shim mm

Output (Fuel command

For

Delivery Compression Shim mm

On Test Distance b include Shims mm

1 2 3 4 5 =0
137 2139 4.1 4.6 241 14.1

36 36 3 3 36 36

8 9 10 11 12 13 14

| Comp'Pressure at 25%Output
Scav. air pressure 0.380  bar

Combustion Pressure at 100%
527 %)

Distance b include Shims mm

64.0 64.0 64.0 64.0 64.0

152 153 152 151 151

13,7 239 14.1 4.6 242

4.1

36 36 3w 3 3 36

64.0

BLANK

152

* Cylinder Liner Drawing No.

A20-220743-9

I Cylinder Cover Drawing No.

* Piston Head Drawing No.

A20-217855-5

A20-146854-6

(Piston at T.D.C gasket removed)

“Distance b is measured between Top surface of Piston and Upper edge of Cyl. Liner

Type
* Piston ring
Manufacturer

No.l @ SCPICCTS

GEOTZE

No.2-4: 5CPIRCIS

GEOTZE

Special Tests

* Engine speed increase

* M/E Overspeed

From 988 rpmte 99.9 pm AN= L11%

Safety device stop the Engine at 107.5 rpm, 1

08.8% of Nominal speed

29

Set Points goitarco | airspring | nondiow | "0 | etotor
* Pressure (kg/em?) 2.90 4.50 T :;»I]I;D 0.64 T l\SL;Lr‘ll
* Slow down delayed (sec) 10.86 - - 4.98 -
* Thrust pad temp.sh./down( T) 84.0
* Slow down delayed (sec) 59.14 sec

Fuel emd % Eng. speed T/C speed Power Eng.Speed(%:) Brake
* Minimun speed
11.7 25.0 rpm 2276 414 kW 25.30% 22.5 tonf
11




. Hull Ma. CSBCS35 Owner TRPC
L\\_ HYUNMI Official Sho_p TES"E Engine No. AAA162 Class BV +CR
Hekiry W0USTRIES C0.LT0. Result For Main Engine Engine Type | BRT-Nlex58T-D | Test Date 2011.01.07
Output{MCR) 11290 KW | Engineer D.J. HOMNG
HYUNDAI - WARTSILA Load Data Sheet 1 Spesd(MCR) 96.8 rpm Operator 5., JUNG
Loading power(%) / Check time % Time 25% 19:00 50% 19:30 5% 20:00
Engine power [ speed (theoretical) KW rpm 2823 62.2 5645 784 8468 808
Mean eff. pressure design / actual bar 7 71 1.3 1.3 14.8 14.8
Brake force (indicated) fonf-m 61.5 98.0 128.5
ﬁ Engine power / speed (measured) kW  rpm 2823 62.2 5645 7E4 B4GE 89.8
= | VIT + FQS(IT_G) [ inj. begin standard value L° 28 0.0 -2.0 0.0 -2.8 0.0
g Fuel oil: Actuator Output Foemd % 250 272 380 41.0 50.0 51.8
3 Consumption absaol. kg gkWh| 515.00 18246 | 98500 17449 | 1435.00 169.47
Consumption IS0 o/kWh 180.70 172.68 167 .82
Cyl. Lub. oil:  Injection Number 10mind1cyl 198 325 469
Total Feed Rate kafh 59 97 14.0
Feed Rate g/bhph g/kéh 1.54 2.09 1.26 1.72 1.21 165
Aux. Blower / Nozzles in operation onioff  EA ON ALL OFF ALL OFF ALL
Barometric prassure / Humidity hPa % 1029.0 17.0 1029.0 17.7 1029.0 15.2
Ambient temp. T 8.0 8.3 8.2
ﬁ Press drop across air cooler mmg 35 75 103
g TIC filter suction pressure mimg 10 20 47
S | Pressure after blower mmHg 230 aro 1600
E Scavenge air pressure mmHg  bar 280 0.380 B50 1.130 1580 2.130
@ | Teme before blower © |90 150 10.0 10.0/10.0 16.0 11.0 11.0/12.0 18.0 12.0 13.0|
Temp. before air cooler T ar 9z 138
Temp. after air cooler T 29 32 34
Turboblower speed rpm 6233 10789 13549
w Pressure before turbine mmHg 180 610 1260
5 Pressure after turbine mmAg 20 75 175
+ | Temp. before turbine C 275 320 334
i Temp. after turbine c 229 230 203
3 Temp. after cylinder Mean C 240.0 281.5 286.7
12 3 4 iH 235 240 245 245|280 280 292 290|285 295 300 305
5 @ c 240 235 275 272 295 300
Maximum |/ Compression press. Mean bar  bar 85.2 64.0 117.5 75.5 149.7 105.8
E Mo, 1 bar  bar 86 64 117 78 150 106
g Mo, 2 | bar bar | 86 64 17 76 150 106
o No, 3 bar  bar 86 64 117 76 150 108
§ Ne, 4 | bar bar a4 64 117 75 148 106
5 No, 5 bar  bar 85 64 118 75 150 106
2 No. 6 | bar bar 84 64 119 75 149 106
Ar press.. Control air / Valve air spring bar 6.50 6.50 6.50 6.50 6.50 6.50
Lub. il press. : Bearing / Cross head bearing bar 4.60 11.50 4.60 11.50 4.60 11.50
Servo ail bar 121 140 158
Servo oil pump inlet bar 4.60 460 4.50
T/C lub oil inlet bar 2.60 2.30 2.80
Axial detuner driving / free end Mpa 0.38 0.40 0.37 0.39 0.37 0.39
Water press.:  Cylinder bar 4.0 4.0 4.0
Lub. oil temp.: Bearing / Turbocharger T 44.0 43.0 420
w Crosshead inlet T 44.0) 43.0 42.0
5 TIC outlet T 50 57 68
0 | water temp.:  cylinder inlat T 50.0 53.0 58.0
@ cylinder outlet Mean c 54.7 59.7 B5.8
1. 2 3 4 i 54 55 55 54| 5% 60 60 59| 66 66 65 66
5 T 55 55 60 60 66 66
Air cooler inlet T 15 13 14
Air cooler outlet T 16 53 70
Fuel: Press. bef/ aft retaining valve bar 88 38 8.5 3.5 85 35
Press, Engine inlet / Rail bar  bar 75 600 75 GO0 B.0 599
Temp. before engine c 39.0 40.0 39.0
Thrust bearing temp. c 47 47 47
12
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. . Hull Ma, CSBCY85 Cwnar TPC
& HYUNDAI Official Shr.:p TESt. Engine No. AAL162 Class BV + CR
HEAVY MOUSTRIES C0. 10 Result For Main Engine Engine Type | BRT-flex58T-D | Test Date 2011.01.07
Cutput{MCR} 11290 kW Engineer D.J. HONG
HYUNDAI - WARTSILA Load Data Sheet 2 Spaad{MCR) B8.8 rppm Operalor S.J. JUNG
Loading power(%) / Check time % Time 85% 20030 | 85%(PP)  21:30 100% 22:30
Engine power [ speed (theoretical) KW rpm 9597 938 Q597 98.3 11280 98.8
Mean eff. pressure design / actual bar 16.1 16.1 15.3 15.3 17.9 179
Brake force (indicated) tonf-m 139.5 133.0 155.5
ﬁ Engine power / speed (measured) kKW rpm 9597 936 2597 96.3 11280 98.8
= | VIT+ FQS(IT_G) / inj. begin standard value L° -1.6 0.0 -2.0 0.0 1.0 0.0
E Fuel oil: Actuator Output Femd 530 552 530 527 62.0 64.3
& Consumption absol. kg gkwh| 165000 171.84 | 1652.00 172.20 | 1989.00 176.17
Consumption IS0 o'kWh 169.20 169 .46 173.37
Cyl. Lub. oil:  Injection Number 10min/1cyl 519 519 607
Total Feed Rate ka/h 15.5 155 18.1
Feed Rate g/bhph g/kWh 1.19 1.61 1.19 1.61 1.18 1.60
Aux. Blower ! Nozzles in operation onfoff  EA OFF ALL OFF ALL OFF ALL
Barometric pressure |/ Humidity hPa % 1029.0 201 1029.0 20.3 1028.0 206
Ambient temp. T 8.3 8.2 8.1
f; Press drop across air cooler mmAg 110 111 120
5.", T/C filter suction pressure mm#ag 58 59 7a
£ | Pressure after blower mmHg 1900 1900 2370
E Scavenge air pressure mmHg  bar 1890 2.580 1870 2.560 2350 3.140
@ | Temp. before blower T 13.0 20,0 13.0 14.0{13.0 20.0 13.0 14.0/13.0 22.0 13.0 13.0
Temp. before air cooler T 156 167 185
Temp. after air cooler T 34 34 T
Turboblower speed rpm 14450 14460 15770
w Pressure hefore turbine mmHg 1520 1530 18960
a Pressure after turbine mm#Ag 215 220 300
+ | Temp. before turbine T 352 352 398
E Temp. after turbine C 203 204 230
35 | Temp. after cylinder Mean [ 3113 312.0 3533
1.2 3 4 c 298 310 315 320|300 312 315 320 340 350 380 360
5 6 T 310 315 310 315 3556 355
Maximum / Compression press. Mean bar  bar 1517 1175 151.8 117.0 1483 1422
E No, 1 bar  bar 152 118 152 117 148 143
g No, 2 | bar bar | 151 17 153 17 148 143
2 No, 3 | bar bar 151 118 152 117 148 142
B Mo, 4 | bar bar | 152 118 151 17 148 142
5 Na, 5 bar  bar 152 117 151 117 150 142
© No, 6 | bar  bar 152 117 152 17 148 141
Alr press.; Cantrol air / Valve air spring bar 6.50 6.50 6.50 6.50 6.50 6.50
Lub. oil press. : Bearing / Cross head bearing bar 4.60 11.50 4.50 11.50 4.50 11.50
Servo oil bar 172 172 200
Servo oil pump inlet bar 4.40 4.40 4.30
TIC lub ail inlet bar 2.70 2.70 2.70
Auxial detuner driving / free end Mpa 0.37 0.39 0.36 0.38 0.36 0.37
Water press..  Cylinder bar 4.2 4.3 4.4
Lub. oil temp.: Bearing [ Turbocharger T 42.0 43.0 44.0
" Crosshead inlet © 42.0 43.0 44.0
- TIC outlet T 74 74 80
2 | Water temp.:  cylinder inlet c 64.0 68.0 69.0
@ cylinder outlst Mean T 7.7 73.7 78.5
1. 2/3 4 Y T2 72 71 T2\ 74 T4 V3 T4 | V3 T9 T8 T9
5 6 T 72 M 74 T3 79 T8
Air cooler inlet I 15 16 21
Air cooler outlet T 73 70 72
Fuel: Press. baf / aft retaining valve bar 8.4 3.4 83 33 8.2 3.3
Press. Engine inlet / Rail bar  bar 6.0 744 8.0 745 7.0 750
Temp. before engine c 38.0 40.0 38.0
Thrust bearing termp. T 47 47 48
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. . Hull M. CSBCo85 Ownar TPC
& HYUNMI Official Shqp TES'IE Engine Mo. AA4162 Class BV + CR
HEAVY MDUSTRIES C0.LT0. Result For Main Engine Engine Type | 6RT-flex58T-D | Test Date 2011.01.07
Qutput(MCR) 11290 kW Engineer D.J. HONG
HYUNDAI - WARTSILA Load Data Sheet 3 Speed(MCR) 98.8 rpm Operator 5.0, JUNG
Loading power(%) / Check time %  Time | 110% 23:30 Cylinder cut out TIC cut out
Engine power / speed (theoretical) kW rpm 12419 102.0 T451 86.0 1129 45.9
Mean eff. pressure design / actual bar 18.1 19.1 136 13.6 3.9 39
Brake force (indicated) tonf-m 165.5 118.0 33.5
g Engine power / speed (measured) kKW rpm 12416 102.0 7451 86.0 1129 459
= [VIT + FQS(IT_G) / inj. begin standard value ° 0.2 0.0 -1.5 0.0 1.8 0.0
g Fuel ail: Actuator Output Femd [ 66.0 B6.0 _ N - -
‘3 Consumption absal. kah akWh| 223200 179.72 - - - -
Consumption 150 gkWWh 177.05 - -
Cyl. Lub, cil:  Injection Number 10min/ eyl 668 430 923
Total Feed Rate kalh 19.9 12.8 28
Foed Rate g/bhph gikwh | 1.18 1.60 1.27 172 1.81 246
Aux. Blower ! Mozzles in operation onioff  EA OFF ALL OFF ALL ON 2 nozzles
Barometric pressure / Humidity hPa % 1028.0 21.0 1028.0 220 1028.0 22.0
Ambient temp. T 9.0 8.3 83
;E Press drop across air cooler mmAg 126 95 20
gz T/C filter suction pressure mm#g 86 50 0
S | Pressure after blower mmHg 2530 1630 0
E Scavenge air pressure mmHg  bar 2510 3.370 1610 2.200 50 0.080
@ | Temp. before blawer T 14.0 24.0 13.0 14.0{10.0 20.0 1.0 9.0/ - - - -
Temp. before air cooler © 196 142 40
Temp. after air cooler T 38 38 28
Turboblower speed rpm 16400 13580 0
" Pressure before turhine mmHg 2100 1280 30
& Pressure after turbine fmmAg 320 170 15
+ | Temp. before turbine [+ 420 350 270
i Temp. after turbine T 245 210 230
& | Temp. after cylinder Mean C 375.0 3233 2258
12 3 4 i+ 360 370 380 385|270 120 410 480|210 220 230 230
5 6 C 380 375 260 420 230 235
Maximum / Compression press. Mean bar  bar 158.7 150.0 122.2 1127 56.5 32.2
% No, 1 bar  bar 157 150 135 117 57 32
g Mo, 2 bar  bar 158 150 - 108 58 32
o No, 3 bar  bar 159 151 112 110 56 32
T No, 4 | bar bar | 159 150 109 107 57 32
5, No, 5 bar  bar 159 150 125 119 56 32
< Mo, 6 | bar  bar | 160 149 130 115 58 33
Air press.: Control air / Valve air spring bar 6.50 6.50 6.50 6.50 6.50 6.50
Lub. oil press. : Bearing / Crass head bearing bar 4.50 11.50 4.40 11.50 4.40 11.50
Servo oil bar 200 174 110
Servo oil pump inlet bar 4.30 4.40 4.40
T/C lub il inlet bar 2.70 2.70 2.70
Auwial detuner driving [ free end Mpa 0.36 0.37 0.36 0.37 0.36 0.37
Water press..  Cylinder bar 44 3.7 a7
Lub. oil temp.: Bearing / Turbocharger T 44.0 45.0 450
" Crosshead inlet T 44.0 45.0 45.0
5 TIC outlet T 82 64 46
2 | Water temp..  cylinder inlat T 70.0 69.0 £9.0
"’ cylinder outlet Mean T 79.8 76.8 64.3
12 3 4 ' 79 BD 79 81|73 T8 75 BO| 64 B5 B4 B5
5 T 81 79 75 80 64 64
Air cooler inlet T 22 24 20
Air cooler outlet T 73 45 21
Fuel: Press. bef / aft retaining valve bar 8.0 3.2 8.2 3.2 82 3.2
Press. Engine inlet / Rail bar  bar 7.8 750 8.0 780 8.0 600
Temp. before engine c 38.0 40.0 38.0
Thrust bearing temp. C 49 47 46
14
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VAN

HEAVY INOUSTRIES €O_ LTO.

Official shop test result for
Main Engine

Hull No.
Engine No.
Engine Type

Load & Torque Limit Diagram

Output(MCR)
Speed(MCR)

CSBC985 | Owner
AA4162 Class
ORT-Mex38T-D | Test Date
11290 kW | Engineer
98.8 rpm Operator

TPC
BV + CR
2011.01.07
D.J. HONG
8.J. JUNG

Load Limit Di

90

80

T0

Load Limit Line

60

40

30

Propelle
on test

20

1.0

1.5

2.0

25 3.0

T

I Limit Diasram

90

80

70

|
6l 5 |

Torque Limit Line

:

40

30

20

PI'[IIPL‘"L‘:;' Law
on test bed

; ;
0 0 30 40

Engine Speed( rpm )

T
60

50 70

80

90

T
100 110 120

T
130

15
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/" HYUNDAI

HEAVY INOUSTRIES €O_ LTO.

P Hull No. CSBC985 | Owner TPC
Official Sl’lﬂp Test Result Engine No. AAdle62 | Class BY + CR
For Main Engine Engine Type | 6RT-lexs8T-0 | Test Date 2011.01.07
Power Diagram Cutput(MCR)| 11290 kW | Engineer D.J. HONG
Speed(MCR) | 98.8 rpm_ | Operator S.J. JUNG

* Fuel oil specific gravity : 0.91

g/mlat 15T

*Fuel oil Lower Calorific Value:

10012 keal / kg

* Fuel oil viscosity :

4.00 cst at 50T

12,600

[110% LOAD

12,000

11,400

/

[mn%: LOA:D

10, 500

10,200

o, 600

4, 000

G, 400

7.800

7,200

6,600

&, 000

4,400

4,800

[50% LOAD|

4,200

3,600

3.000

2,400

1,800

1,200

: i -
o 500 1000 1500 2000 2500

3000

3500 4000

4500 5000

T
500 G000

Fuel Command > ENGINE SPEED(rpm)

G500

000

To00

16
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/  HYUNDAI

HEAVY INOUSTRIES CO_LTO.

6RT-flex58T-D

T/C Tyne

TPL77B12

Comp.Shim

36.0mm

Remark

OFFICIAL
SHOP TEST

- Hull No. CSBC985 | Owner TPC
fficial sh result for
Official s "i"P teSt. esult fo Engine No. AA4162 Class BY +CR
Main E“glne Engine Type 6RT-Nex58T-D | Test Date 2011.01.07
Eneine performance Output(MCR) 11290 KW | Engineer D.J. HONG
gine p Speed(MCR) | 988 rpm | Operator SJ.JUNG
Pro BAR
| [ 1s0
CSBC9Y985 Pmax.
—— 130
Engine No, 110 - Pcomp.
AA4162 %01
Engine Type

16+

14+

12

1T bte

T/C rpmx=1000

deg. C

Tatc

176 —

g/kWh 172 4 SFOC

168 —

Eng.rpm

5645 kW

8468 kW

90 1

00 Load
|

11290 kW

Delta
Tuning

17
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£ Hyunnal

[ "SBCY8S / TPC
Official Shop Test Result | N CSBCIRS | Owner re
X . . Engine No. AA4162 | Class BV + CR
for Main Ellgllle Engine type 6RT-flex58T-D Nomenclature Bearing
. Outpui(MCR) 11,290 kW | Kind of insp, Clearance
[nspectlon Report Speed(MCR) 98.8 rpm | Work condition Before shop test
Unit: 1/100 mm
1. Main Bearing Clearance(position A) Spec.: #1 : 30 ~ 70/ Others : 20 ~ 60
BRG.No. 1234l s]el7]s]olw[uln]linlulis
F| E E F F F F E
Clearanc BLANK

E: 45 GO /50 NOT GO F: 50 GO/55NOT GO G: 55 GO /60 NOT GO

2. Bottom End Bearing Clearance(position B) Spec.: 45 ~ 65
BRG.No. L 234 s]Je]7s]oJw[uln
50 | 50 [ 50 | 55 | 50 | 55 _
learanc BLANK
Clearance ss | 50| s0|ss|solfss _
3. Crosshead pin Bearing Clearance(position C) Spec.: 31 ~ 55
BRG.No. L2 3]a4]s]e|7[s8]ofw[n]n
551 5555 )] 50| 55| 55
‘learance BLANK
Clearance ss | 55| ss | a6 | 55| ss _

4. Thrust pad Clearance

Position DI +D2
Spec. 80 ~ 130
Clearance 93

4

e |

{Special feeler gauge was used)
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£ Hyunnal

) "SBCO85 y TPC
Official Shop Test Result | Ne- CSBCIBS | Owner rC
X . . Engine No. AA4162 | Class BY + CR
for Main Engine Engine type  6RT-lexS8T-D| Nomenclature ~ Gear Wheel
. Output{MCR) 11,290 kW | Kind of insp. Backlash
[nspectlon Report Speed(MCR) 98.8 rpm | Work condition Before shop test

\GsarWheel Supply Unit
~Intermediate Gear Wheel Supply Unit

\Crankshaﬂ Gear Wheel

(Parallelity A:0.020mm, B:0.026mm)

P:Pump Side E:Exh. Side Unit : 1/100mm

Pos. o - 90’ 7 180° - 270° v
Free Mid. Drive £ |Free Mid. Drive £ [Free Mid. Drive £ |Free Mid. Drive £
Spec\|lpEPEPES|PEPEPES|PEPEPES|PEPEPES

A 2013 2013 21 13 1|2013 2013 18 13 2|22 13 2212 2212 1 (1911 19 11 20 12

[~

28~40 ) 33 33 34 -| 33 333 3N -| 3B 4 34 -| 30 30 32 -

B 24 16 24 16 25 15 0|24 14 24 14 24 15 1|24 14 23 15 23 16 1 (2118 21 18 24 15 0

38~54 | 40 40 40 -| 38 38 39 - 38 38 39 -3 39 39 -

19
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/\HYUNDAI

HEAVY INDUSTRIES CO.. LTD.

Official Shop Test Result | Hul! M- CSBC98S | Owner rre
] ) Engine No. AA4162 | Class BV + CR
for Main Engine Engine Type  6RT-flexS8T-D| Nomenclature  Reciprocating parts
N Qutput(MCR) 11,290 kW | Kind of Insp. Alignment
ll‘lS]}ECthﬂ Report Speed(MCR) 98.8 rpm | Work Condition  Before shop test
Unit: 1/100 mm
bl ﬁiﬂi 0 clearance
(- - =
O/J:\ Qg O
F A a
& © o O
o =)
5 Fan
Cl C2
Te E P g ® N
- o 9 o
(=]
C3 C4
sbtbe o
| AN
U U NN di I \NNNAN
mn | | r e c2
= ASTERN

(30" crank angle before BDC)

Cyl.No.
3 Y 1{2]3fals|6]|7]8]o|0f11]12
Position
Clearance bl |s5]60] 60| s0|sof39fp — =t
Piston skirt & liner| b2 |37]36| 40| 46|46/ 53
(Spec.: 80~ 117) | p14b2 | 92 | 96| 100] 96 | 96 | 02
Clearance di | 70|70]70]6s] 75|65
Guide shoe & a2 |e0|70|70|65| 70|70
Guide bar d3 70| 80| 85| 85| 80| 75
o
(Spec.: 20~ 90) d4 |es|s80|go|s0|7s5|s0
c1 |76]73]50]33]68]42
Clearance C2 (49| 82| 70|57|47|78
Guide bar & C1+C2|125]155]120 90| 115]120
Guide rail - - =
(Spec.: 30 ~ 90 C3 |66|63|4s|33|73] 57
per side) C4 | s54|87|80]67]52[78
CH+C4120] 1500 125 100f 125] 135
20
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£ Hyunoal

Ofﬁcia] Shop TESt Result Hull No. CSBCY85 Owner TPC
. . Engine No. AA4162 Class BY + CR
for Main Eﬂglﬂe Engine Type 6RT-flex58T-D| Nomenclature Crankshaft
I R R Qutput(MCR) 11,290 kW | Kind of Insp. Deflection
nspection Report Speed(MCR) 98.8 rpm | Work Condition  Before & after
Unit: 17100 mm
M T
- —_— — - .a| - .
/ i \
I A
AT ..-\ {"
- | BP "é BS Vertical
Deflection gauge Cyl.1 18 ~ -37
\ | / Looking from after Cyl2 - (n-1)| 18
Cyl.in) |18 ~-52
Horizontal
Cyli~(n) | %8
* n= Cyl. numbers
N GiNod v b s sl sl el 7] s]olw]uln
Position
After stay bolt tightening |BF| 0 0 0 0 0 0
before shop trial Pl -18 ] 4 -4 | +2 | 10 | -22
{without water brake) T| -17 | -2 +3 | +12| 15 | -44 BLANK
Date: 2010.12.30 s|-15| -5 5 | 1| -10]| -24
Temp.: -1 T BS +2 | 1 -4 0 +2 | -2
Vertical Deflection V| -18 | -2 | +5 | 12| -16 | 43
Horizontal Deflection H| -3 [ +1 | +4 | +1 0 +2
After stay bolt tightening |BF| 0 0 0 0 0 0
after shop trial Pl -29 | -7 | #2 | 43 | 12| -24
(with water brake) T| -36 -4 | +H18 | +19 | -10 | -41 BLANK
Date: 2010.01.07 S| -21| 4 | +10| +10| -7 | -24
Temp.: 48 C BS| 0O 0 +2 | 43| +2 | -2
Vertical Deflection V| -36 | 4 | H17 | +18 | 11 | 40
Horizontal Deflection |H| -8 | -3 | -8 | -7 | -5 0

* Remark *

Mark(+): Elongation of distance between Crank web(_/\_ )
Mark(-); Diminution of distance between Crank web{_1 [_ )

21
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VA

HEAVY INDUSTRIES CO..LTD.

: . CSBC985 - TPC
Official Shop Test Result |Hu!Ne Owner
. . Engine No, AA4162 | Class BY + CR
for Main Engme Engine Type  6RT-flex38T-D| Nomenclature ~ Cyl. Liner
- Output{MCR}) 11,290 kW | Kind of Insp. Dimension
Inspection Report Speed(MCR) 98.8 rpm | Work Condition Before shop tes
Unit: 1/100 mm
B+ Position [ I [ uJm[w]v]w]wlw][x]x
Spl.-‘l’.:. H.175
Item na: o580 ¢
(RIXsSTX[ +8 [ +s [ 48 | +8 [ 8 [ +8 | +8 [ +8] +8 [ +8
a1 (150) D921 Y| 8| HR | 8 +E | H8 [ 8|+ | +T | A7 | +T
d2 (193) 1 [+ [+ [+ +n ]+l |+10]+10]+10]+10
@ ey D931 v| +10 [ 10| +10| 10| 10| <10 | +10| £10] +10| +0
[ X[H13| 13| H13 | +13 | H13 | 12| +12| w12 +12 | +12
ds  (660)]! D932\ v| +12 | +12| +12 | 12| 112 | 12| +12 | #12 | +12 | #12
i x| +s]+s]+s] 8+ +s]+0]+0]+0]+0
o BT D-033|y| +8 | +8 | 8| 48| 8| 8| 48| 8| 18] +8
a7 aza i x[+wo]«of vo [+ ]+ ]+ 0]+ +9]+9
[ D93 v| 49 | 49| 49 | +8 | +9 | +8 | +8 | +8 | +8 | +8
: . x|+2] w22l s2f -2 2] +2] w13 13 <13
a8 (1800 > D937 v| 11 | +11 | +n | =12 [+ [ 12| H12] #1212 +12
! s x[+i3+i3[+3]+2]+3] w2 +2] s12[ +12]+12
49 (2100} | D-938| | +12 [ +12 | +12 | 12| #12 | #12 | 12| 412 | +12 | +11
|
. é x BLANK
| Y
| X
| ? v
|
mo:zzao;_:—.. X
Y
|
X
|
) :
EXH X
v
F -e AFT X
; ;
FiP X
v
22
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it 7 0 PANASIA 2 @ REg-KASE gL p

INSTRUCTION MANUAL

(Installation and Maintenance)

BALLAST WATER MANAGEMENT SYSTEM

PROJECT : H983/984/985/986

Doc. No. : PAD-IM-18 (Rev.1)

PANASIA
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GleEn-Patrol BALLAST WATER MANAGEMENT SYSTEM

4 MAINTENANCE

4.1 Filter

4.1.1 Inspection

(1) General
In order to check the proper operation of the Filter, simulate a pressure differential
signal. This will initiate the self-cleaning cycle: Check that the exhaust valve opens,

that the scanner moves forward, and when it reaches limit switch "B" verify that the
exhaust valve closes.

Weekly maintenance
- Check that the Filter operates properly, following a general inspection.
- Check that there is grease on the drive shaft, and drive bushing. Add grease if
Necessary.
- Take care of any leakage from the scanner shaft. If necessary, tighten the sealing
nut or replace the sealing ropes.

Doc. No. : PAD-IM-18 (Rev.1) 39 W
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; b ™
GloENn-Patrol BALLAST WATER MANAGEMENT SYSTEM

A
i

—= e
|ovAEDERRY i PUUSH

RN

|'E_ ‘_nj‘ll

T T
|

RCTION BOX

SR | . ' \0\ ) -"f}’-

SUCTION SCANNER

<Fig. 4.1 Filter ‘PF250" Model Configuration =

(2) Maintenance prior to long term cessation of filter operation
The following must be done if the Filter will not operate for more than a month.
- Operate flushing cycle (if possible, with fresh water).
- Disconnect the control board from the power.
- Release pressure from the Filter.
- (Grease the drive shaft and the drive bushing.

(3) Maintenance prior to re-operation
- Connect the control board to the mains.
- Check proper operation of the Filter.
- Grease the drive shaft and the drive bushing.
- If necessary change the sealing nut internal O-ring.

Doc. No. : PAD-IM-18 (Rev.1) 40 W
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r i ™
GIENn-Patrol BALLAST WATER MANAGEMENT SYSTEM

IMPORTANT!!

1} The drive shafi must be lubricated with heavy-duty, water-
, resistanl grease that will not oxidize,
Attention :

4.1.2 Dismantling and Assembling the Filter Components

Prior to opening the Filter it is recommended that a flushing cycle is performed b}'
pressing the "CYCLE RUN" push button.

4.1.3 Fine Screen

{1} Dismantling:
Close the filter inlet and outlet valves and release the pressure

Press the "CYCLE RUN" push button and disconnect the power when the scanner

is in the middle of its track (When the limit switch disc is half-way between the
two lmit switches).

Doc. No. : PAD-IM-18 (Rev.1) 11
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GldEn-Patrol BALLAST WATER MANAGEMENT SYSTEM

4.2 UV Unit

4.2.1 Cleaning the Quariz Sleeves
The quartz sleeves have to be cleaned on a regular basis. The optimum frequency
for doing this depends on the liquid and has to be established on the basis on of
hands-in experience working with the system.
If the optional cleaning mechanism is used, cleaning can take place while the
system is operating.

* Chemical Cleaning Method:

If the quartz sleeves become very dirty, chemicals may be added to the medium to
dissolve the deposit.

Turn off the liquid flow and the main switch of the Control Panel.

- Place appropriate chemicals in the disinfection chamber via an external connection.

- Drain the liquid off via the drain plug. Remember to remove the ventilation plug
before draining.

- Rinse the disinfection chamber with the normal liquid medium used in the system,
and drain once again via the drain hole.

- Replace the drain and ventilation plugs,

4.2.2 Cleaning the UV Sensor and Quartz Window
The UV sensor measures the efficiency of the UV lamps in combination with the
level of contamination of the water. A quartz window on the inside of the disinfection
chamber covers the measuring surface of the sensor. Contamination may occur on this
window and has a negative effect on the UV measurement,
If the system does not have a built-in cleaning mechanism the quartz window should
be cleaned chemically as below,

1) Turn off the main switch and the circuit breakers in the conirol

panel!

2) Turn off the flow and drain the liguid in the disinfection chamber.

Warning

Doc. No. : PAD-IM-18 (Rev.1) 45 W
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GIOENn-Patrol BALLAST WATER MANAGEMENT SYSTEM

4.2.3 Replacing Lamps and Quartz Sleeves

This procedure describes the actions needed to fit initiallv or replace wire lamps and

to clean or replace quartz sleeves.

1) Turn off the main switch and disengage the circuit breakers in the
control panel!

2) Turn off the flow and drain the liquid.

Warning 3) Remember that the lamps can be hot!

{) Wear clean gloves free of talc powder and grease to avoid

damaging the lamps.

Adtention

Table 5.2 Replacing Lamps and Quartz Sleeves

= THOD
{ + Remove the blank cover plate on
both sides.
5 * Remove the three nuts of wiper
motor assembly.
Doc. No. : PAD-IM-18 (Rev.1) 46
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r sirt ™
GlIdEn-Patrol BALLAST WATER MANAGEMENT SYSTEM

* Remove the lamp holder plate (6 x
3 M4 bolts)on both sides
4 = Loosen the lamp wire on the

connector block (both sides).

* Take the spring(*A’) and Anti
5 vibration stopper out of the gquartz
sleeve('B").

* Take the old lamp out of the quartz
sleeve.

Doe. No. : PAD-IM-18 (Rev.1) 47
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GIOENn-Patrol”™ BALLAST WATER MANAGEMENT SYSTEM

PHOTOGRAPH

=3

* On both side use the tocl(*B”) to
7 unscrew the isolating T/B body(*A”)
from the chamber end plate.

Repeat Moving both side guartz
B sleeve about ten millimeter.
* Remove backup ring and O ring

9 * Remove quartz sleeve,

+ New UV lamps are supplied in
cardboard packaging.

10

Doc. No. : PAD-IM-18 (Rev.1) 48 W
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GlEn-Patrol BALLAST WATER MANAGEMENT SYSTEM

* MNever touch the glass of the lamp

11
with bare hands!

* Wear clean gloves and only hold
the lamp by both sides.

12

* If necessary clean the lamp with a
13 cotton cloth and a little alcohol, but
never touch it with bare hands!

* If necessary clean the quartz sleeve
with a cotton cloth and a little

14
alcohol, but never touch it with bare
hands!
Doc. No. : PAD-IM-18 (Rev.1) 49
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GleEn-Patrol BALLAST WATER MANAGEMENT SYSTEM

Attention

1)

2)

If the lamp located nearest the UV sensor has to be replaced because
of a defect, it must be replaced with a lamp that is already being used
in the system.
In this way, lamps with differing outputs will least affect the UV
measurement.

Attention

1)
2)

Used lamps can be returned to PANASIA CO., LTD.
Do not dispose of old lamps as unsorted municipal waste.

4.2.4 Maintenance of the Automatic Cleaning Mechanism

See below a detailed table of maintenance of the automatic cleaning mechanism

Warning

1)

2)
3)

Twrn off the main switch and disengage the circuit breakers in the
control panel!

Turn off the flow and drain the liguid,
Remember that the lamps can be hot!

Attention

1)

Wear clean gloves free of talc powder and grease to avoid
damaging the lamps.

Doc. No. : PAD-IM-18 (Rev.1) 50 W
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- ™
GleEn-Patrol BALLAST WATER MANAGEMENT SYSTEM

4.2.5 Air fan of the Control Panel
Regularly check and, if necessary, replace the air fan.
4.2.6 Earth Leakage Circuit Breaker Check
Every month cll;:ck the Earth Leakage Circuit Breaker (ELCB) to make sure it is

working properly by pressing the test button. The system should shut-down
immediately,

Doc. No. : PAD-IM-18 (Rev.1) 53 W
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E iyt 8 T
GI®En-Patrol BALLAST WATER MANAGEMENT SYSTEM

4.3 Control Panel Part Name and Function

<Fig. 4.2 Control Panel Components >

Doc. No. : PAD-IM-18 (Rev.1) 54 w
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. ™
GiISEn-Patrol BALLAST WATER MANAGEMENT SYSTEM

< Fig. 4.3 Electric Ballast Panel Components >

() CB0OO: As the main circuit breaker, regulates power for the entire Monitoring
System.

@ CB10: Regulates power for the Filter System.

@) CB20: Regulates power for the UV Disinfection System.

@ CB21-22: Regulates power for the UV Disinfection System (Auxiliary).

& ELCB1-2: A device to stop the UV System under any abnormal condition by
detecting a leakage current, which could be generated in operating an
UV Lamp, and each of them controls 6 UV Lamps.

Doc. No. : PAD-IM-18 (Rev.1) 55 W
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GIeEn-Patrol BALLAST WATER MANAGEMENT SYSTEM

(® CB23~28: Regulates power for the UV Lamp, and each of them controls 2 UV
Lamps.

(@ CB30: Regulates power for control circuit at the inlet of transformer (TX7).

CB31: Regulates power for control circuit like PLC, etc.

TXT7: A transformer to supply power to instruments that are controlled by PLC
or 220VAC power (380V//220/24VAC).

@ CP: As a surge protector, protects control circuits and driving circuits from
switching surges, which are generated at times of controlling the main
circuit breaker.

1) MCFF: A forward-turn electronic switch of three-phase Motor used for filter
flushing.

2 MCFR: A reverse-turn electronic switch of three-phase Motor used for filter
flushing.

@ MCUF: A forward-turn electronic switch of a single-phase motor used in UV
Lamp cleaning,

@ MCUR: A reverse-turn electronic switch of a single-phase motor used in UV
Lamp cleaning,

13 MC23~28: Electronic switches for operation control of UV Lamps; each of them
controls 2 UV Lamps.

@8 TSI: A switch to turn on the fluorescent lamp at the control panel.

7 PO: An outlet to supply 220V power to outside equipment, etc.

(® NF1: A noise filter to stabilize power that is supplied to the power supply of
PLC.

1@ PLC: A controller for the entire monitoring system, and from the left, it is
composed of Power Supply, CPU, Digital Input (DI), Digital Output
{DO), Analog Input (Al) and Analog Output (AO) Modules.

@ EOCRI: A device to stop motor and system under any abnormal condition by
detecting overloads of motor; it takes charge of motor of the Filter
Svystern.

@l AUX1: An electronic relay to regulate solenoid valve used for the Filter System.

@ AUX2: An electronic relay to regulate solenoid valve used for the UV
Disinfection System.

@ NWNF2: A noise filter to stabilize power that is supplied to SMPS1.

& SMPS1: A power supply used to supply 24VDC to DC control circuits.

@3 TB2~3: Input/output terminal blocks for cables or wires that are connected to
DC power circuit or DC control circuit and various transmitters/sensors.
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€9 TB1: An input/output terminal block for cables or wires that are connected to the
main circuit breaker, AC power circuit or AC control circuit.

) CB40: Regulates power for the Filler Back-Flushing System.

€8 MC13: An electronic switch for operation control of Back-Flushing pump.

€9 FANI~2: Cooling fans that discharge the internal air of control panel to outside.

&) FL1: A fluorescent lamp for working at the control panel.

&) MONITORING UNIT: A graphic panel with touch screen functions for control

and monitoring,.

62 BZ/AL: An alarm device when there is any abnormality in the monitoring
system.

63 EMG: An emergency switch to shut-down the system manually at times of
emergency.

& TX1~6: Electric ballasts for discharging lamps to operate UV Lamps; and each
of them controls 2 UV Lamps.

43 Cl~18: Capacitors for operation of UV Lamps; gets connected to the secondary
of electric ballast, and there are three for each ballast,

89 C19~24: Capacitors for power control of UV Lamps (Step 1; 88% of Max.
power)

&3 C25~30: Capacitors for power control of UV Lamps (Step 2; 72% of Max.
power).

@ MCT7~12: Electronic switches for power control of UV Lamps.

49 TS2: A switch to turn on the fluorescent lamp at the electric ballast panel.

4) EUCRI~6: A device to stop the UV System under any abnormal condition by
detecting an under current, which could be generated in operating an UV
Lamp, and each of them controls 2 UV Lamps.

40 TB4: An input/output terminal block for cables or wires that are connected to the
electric ballast, AC power circuit or AC control circuit.

42 TBS5: An input/output terminal block for cables or wires that are connected to
DC power circuit or DC control circuit.

@3 PT: A sensor for detecting temperature of internal ballast panel.

@ FAN3~8: Cooling fans that discharge the internal air of electric ballast panel to
outside.

@) FL2: A fluorescent lamp for working at the electric ballast panel.
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