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List of symbols i del 2:

draft (M), mean draught at midship, above K

A (MT).eeereeeenen. total displacement

Am A/ ) O moulded displacement

TPC (t/cm)............. change of displacement by 1 cm of draught

MTC  (tm/cm).......... moment to change trim one centimetre

LCB  (M)eveererrrrrrene longitudinal centre of buoyancy from Ap

LCFe  (M)urerreeerrenens longitudinal centre of flotation from midship

TKM  (M).eeeeeeiieenns height of initial transverse metacentre above K

KB (1) J vertical centre of buoyancy above K

LKM  (M).eeerieienns longitudinal metacentre height, above Keel

WP (M2)eeiiiieirnn, waterplan area

WS (M2)eeriiieinnen, wetted surface area

MID (M%), midship section area

CB (=)o block coefficient

cp (=)o Prismatic cofficient

CMID (- )iveeeeeecreeann. midship section coefficient

cw (=)o waterplane coefficient
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PRINCIPAL PARTICULARS

LENGHTO.A. 332,045 M.
LENGHTB.P. 317,000 M.
BREADTH MLD. 58,000 M.
DEPTHMLD. 31,400 M.
DRAUGHT MLD. 22.300M.
DRAUGHT (EXT.) 22,330 M.
FREEBOARD 9.119M.
DEADWEIGHT 306.951 M.T.
GROSS TONNAGE 125.987 T.
SPEED (SERVICE) 15,6 KNOTS

MAIN ENGINE

DIESEL UNITED SULZER 7RTA84M 1SET

CLASSIFICATION

MAX. CONTINUOS OUTPUT BHP 35.000PS x 82,9 RPM
NORMAL OUTPUT BHP 31.500PS x 77,2 RPM

DET NORSKE VERITAS +1A1, TANKER FOR OIL, +MV AND EO.

PUMPS CARGO OIL PUMP: 5.000 M¥h x 140m T.H. 3 SETS
COW PUMP: 2.200 M¥h x 140m T.H. 1SET
CARGO STRIPPING PUMP: 300 M%h x 140m TH. 1SET
WATER BALLAST PUMP: 3.000 M¥h x 35m T.H. 2 SETS
TONNAGE:
REGISTER SUEZ CANAL
GROSS TONNAGE 160.467 160.385,65 T
NET TONNAGE 97.903 149.706,97 T

SPEED:

TRIAL MAX. 16,31 KNOTS (FULL LOAD)

PROPELLER: 9,900

M DIA. x 5,926 M (MEAN EFFECTIVE PITCH)

Lightship Condition

Lightship weight : 41079 M.T.

LCG from AP

: 151,25 m.

KG : 16,10 m above base line




SHIP INFORMATION

Name: MT "MILLENNIUM"

Port of registry: Oslo

Flag: Norwegian

Register: NIS

IMO no.: 17 24 509

Classification: Det Norske Veritas. +1A1, Tanker for oil, +MV and EO
Owner: Maritime Student

MAIN ENGINE INFORMATION

Type: SULZER 7 RTA84M No. of cylinders: 7
Cylinder bore: 0,840 m Cylinder stroke: 2,900 m
Max. cont. output: 25735 kW ( 35000 bhp) at speed: 82,9 RPM
Normal output: 23125 kW ( 31500 bhp) at speed: 77,2 RPM
Engine builder: DIESEL UNITED Engine number: 1715

1 kW ~ 1,36 HP

Specific Fuel Oil Consumption: 164,5 g/kWh (121 g/BHPh) corrected to ISO standard
ambient conditions and Net Calorific Value
42707 kJ/kg (10 200 kcal/kg)

Lubricating oil consumption: approximately 9 kg/cyl. 24 h

Cylinder oil consumption: 1,0-1,2 g/kWh

FUEL OIL SYSTEM INFORMATION
No. of HFO sentrif.: 2
Centrif. maker: ALFA LAVAL Type: FOPX 613

TURBOCHARGER INFORMATION

No. of turbochargers: 2

Maker: BBC Type: VTR714A

Air cooler cooling media: L.T. Freshwater

Max. T/C speed: 13800 RPM Max. inlet temp: 620 Deg. C
CONTROL SYSTEM

Governor type: PGA 200

Governor maker: WOODWARD

SHAFT AND PROPELLER INFORMATION

Gearing ratio, crank/propeller:  No gear

Propeller: 4 Blades, Solid keyless, Diameter 9,9 m,
Pitch 5,926 m



ELECTRIC GENERATOR PRIMEMOVERS
(A) Turbo Generator turbine Manufacturer: SHINKO IND. LTD

No. 1
RPM (output shaft): 1800 rpm
Steam condition at turbine inlet: abt. 7 bar abs. and 250 °C or
abt. 15,5 bar abs. and saturated steam
Condenser vacuum: 710 mmHg vacuum
Generator: 900 kW
(B) Diesel Generator engines Manufacturer: DAIHATSU DIESEL ENGINE CO. LTD
No. 2
Rated output 995 kW
RPM 720 rpm
Generator 900 kW
Remarks Marine Diesel oil burning

(C) Emergency
Diesel Generator Engine Manufacturer: YANMAR DIESEL ENGINE CO. LTD

No. 1

Rated output 165 kW
RPM 1800 rpm
Generator 150 kW

Remarks Battery start



STEAM GENERATING EQUIPMENT

The auxiliary boiler to have the rated evaporation capacity as specified below to supply
steam for cargo oil turbine, COW pump turbine, water ballast turbine, turbo generator
turbine, fuel oil and lubricating oil heating, accommodation heating and general service
required at cargo unloading service, and also to supply steam for slop tank at normal
sea going.

The exhaust gas boiler to have the rated evaporation capacity as specified below to
supply steam for turbo generator turbine, fuel oil and lubricating oil heating in engine
room, one (1) fuel oil storage tank temperature keeping, accommodation heating and
general service required at normal navigation service without any cargo operation.

(A) Auxiliary boilers
2-oil fired, two drum, water tube, Mitsubishi MAC 45B, steam atomizing

Rated evaporation 45 000 kg/h (each)
Working pressure 26 bar abs

and temperature saturated temperature
Feed water temperature abt. 60 °C

(B) Exhaust gas boiler Manufacturer: Osaka Boiler MFG. Co., LTD
No. 1
Rated evaporation at normal
output of main engine based
on engine room temperature

of 35 °C
Super heated steam abt. 5000 kg/h 7,5 bar abs., 255 oC
Saturated steam abt. 320 kg/h 8,0 bar abs.

abt. 1520 kg/h 4,0 bar abs
Feed water temp. at inlet
of exhaust gas boiler abt. 143 °C

Feed water heating by Provided
main engine air cooler

Note: Exhaust gas boiler to be designed using max. pressure loss of abt. 150 mmWC
at Main Engine MCR output.
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Utdrag fra “FREEBOARD PLAN”

1966 LOAD LINE REGULATION 22
SCUPPERS, INLETS AND DISCHARGE

la If
F. B. DK
o v [NO.1PLATFM.
= N \__ SEWAGE UNIT
S.LW.L.
” =—— |
o @) [
e o
el
AP, P \
Lpp

D = MOULDED DEPTH - MEASURED FROM THE TOP OF THE KEEL.
d = DRAFT OF THE SUMMER LOAD WATER LINE.
dt = DRAFT OF THE TROPICAL LOAD WATER LINE.
la = LENGTH FROM THE STERN FRAME TO A.P. ON 0.85D WATER LINE.
If = LENGTH FROM THE FORE SIDE OF THE STEM TO F.P. ON 0.85D WATER LINE.

H1= VERTICAL DISTANCE FROM THE SUMMER LOAD WATER LINE TO
INBOARD END OF THE DISCHARGE PIPE. (SOIL & LAW.FLOOR SCUPPER)
H2 = VERTICAL DISTANCE FROM THE SUMMER LOAD WATER LINE TO
INBOARD END OF THE DISCHARGE PIPE. (GENERAL SCUPPER)
H3 = VERTICAL DISTANCE FROM THE SUMMER LOAD WATER LINE TO
INBOARD END OF THE DISCHARGE PIPE. (REF. PROV. CHAMB. FLOOR SCUPPER)

WHERE : D=31.400m d=22300m dt=22.770m
Lpp =317.000 m la=5517m [f=2.378m
H1=5.600 m H2=4.020m H3=9.100m

1. SHIP’S LENGHT ‘LF’ BY LOAD LINE REGULATION.
0.96Lw =0.96 (Lpp + la +If) =0.96 (317.000 + 5.517 + 2.378) =311.899 m
Lr = Lpp + If =317.000 + 2.404 = 319.404 m
TAKE GREATER ‘LF’ --- LF(0.96 Lw < Lr) =319.404 m

2. RELATION OF H1, H2, HR AND LF.

0.01LF=3.194 m 0.02LF =6.388 m
H1=5.600 m H2=4.020m H3=9.100 m
0.01LF < H1 H2 < 0.02LF 0.02LF < H3

3. REQUIRED DISCHARGE VALVE.

H1.H2: TWO AUTOMATIC NON-RETURN VALVE
WITHOUT POSITIVE MEANS OF CLOSING.
PROVIDED THAT THE INBOARD VALVE IS
ALWAYS ACCESSIBLE.
INBOARD VALVE IS ABOVE THE TROPICAL LOAD
WATER LINE.

H3: SINGLE AUTOMATIC NON-RETURN VALVE
WITHOUT POSITIVE MEANS OF CLOSING.
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Utdrag fra «<CARGO OPERATION MANUAL»

2.2 DIMENSION

Length Overall Length Between Perpendiculars Extreme Breadth
332,045 m 317,000 m 58,000 m
Extreme Depth Height of Highest Point above Keel Distance from Bow to Bridge
31,400 m 64,500 m 279,750 m
Distance from Bow to Manifold Parallel Body Length at Lightship Parallel Body Length at Summer Draught
163,000 m 157,000 m 164,500 m
2.3 LOADLINE DATA
Freeboard Draught Deadweight Displacement
Summer 9,119 M 22,330 M 306.951 MT 348.030 MT
Winter 9,584 M 21,865 M 299.057 MT 340.136 MT
Tropical 8,654 M 22,795 M 314.855 MT 355.934 MT
FWA @ Summer Draught TPC Immersion @ Summer Draught
513 MM 169,8 MT
SBT Ballast Draught Lightweight
10,60 MT 41079 MT

Utdrag fra “GENERAL ARRANGEMENT PLAN”

2 | ixav. BripGE|DECK

-

CARGO WAL TANK
CARG?%) TANK ( C%R ]

CARGO OYL TANK
(WNG)

10
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2.6 CARGO SYSTEM

2.6.1 TANK PLAN

On the diagrams below Indicate all Cargo and Ballast Tanks (included SBT which should be

marked thus*)

|1
I |
I e
I LT T T T T T T
I I e e
W S| | !
L op : 5 4 3 2 1 WB //
7T~ | N
|' “WB WB WB WB WB
[ K R S S R A N 7
WB WB WB WB WB )
Slop 5P 4P 3P 2P 1P
p
we 5C 4C 3¢ 2¢C 1c |& we
T§
5'§P 5S 4s 3s 2S 1S
\j WB WB WB WB WB
—
2.6.2 TANK CAPACITIES AT 98% FULL (M3)
Centres Wings (P & S)
Tank Capacity Tank Capacity
Identity (m3) Identity (m3)
1C 22 029,2 1 (P+S) 39442,8
2C 23 798,9 2 (P+S) 44 082,0
3C 23798,9 3 (P+S) 44 082,0
4C 23798,9 4 (P+S) 44 082,0
5C 31074,3 5 (P+S) 36682,2
Total (1) 124 500,2 Total (2) 208 371,0
Slop (P+S) 9 650,4
Total (3) 218021,4
Grand Total 342 521,6
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2.6.3 CARGO SEGREGATION

State maximum number of Cargo Grade.

Segregation achievable (with two Valve Separation — not included Suction or Fitting Valves).

In the Table below indicate the tanks in each segrated group:

Group Center Wing Slop Total (98 %)
No Tanks Tanks Tanks (m3)
1 4 2+5 Stbd 109 388,3
2 3 1+4 Port 112 148,9
3 1+2+5 3 120984,4
Total 342 521,6
Group 1:
Slop 5P 4P 3P 2P 1p
p
5C 4C 3C 2C 1C
5';’P 55 45 35 25 18
Group 2:
Slop 5P 4p 3p 2P 1P
[}
5C 4C 3C 2C 1C
Slop 58 4s 3S 2S 1s
s
Group 3:
Slop 5P 4p 3p 2P 1P
P
5C 4C 3C 2C 1C
5'29 58 45s 3S 25S 1S

WB

WB

WB



2.6.4 CARGO PUMPS

Pump No. Type of Capacity BP Head Max
Prime Mover | (m3/hr) (m) RPM

Main 3 Steam 5000 2280 140 1170

COW 1 2 200 1020 140 1570

Stripping 1 Steam 300 140

Eductor 2 Steam 800 33

Which Pumps have Self Priming/Draining Facilities

Main Cargo Pumps

State type (i.e. Primavac, Vacstrip, Centristrip etc.)

A.V.S. (Vacuum Strip)

Maximum number of Grades that Strip can handle concurrently 3

Can Ship handle Cargo and Non-Segregated Ballast concurrently Yes

maintaining 2 Valve Segregation

WATER BALLAST PUMP

Pump No. Type of Capacity BP Head Max
Prime Mover | (m3/hr) (m) RPM

2 3000 35

2.6.5 CARGO PUMPS CONSUPTION

Consumption per hour each 1,7 tonnes

Approx. Consumption to clean all Cargo Tanks 20 tonnes

Approx. Consumption to clean Arrival Ballast Tanks

Approx. Consumption to change Ballast

17



Utdrag fra «LOADING MANUAL AND STABILITY INFORMATION»
IV. BASIS OF TRIM AND STABILITY CALCULATION

2.13 NAVIGATIONAL EQUIPMENT

Magnetic Compass Yes
Gyro Compass and Repeaters Yes
Radars Yes
Radars Plotting Equipment Yes
ARPA Yes
Echo Sounder Yes
Speed/Distance Indicator Yes
Doppler Log Yes
Speed of Approach Doppler Yes
Rudder Angle, RPM, Variable Pitch And Bow Thruster Indicators Yes
Rate of Turn Indicators Yes
Radio D.F. Yes
Navtex Receiver Yes
Satelite Vavigator (GPS) Yes
ECDIS Yes
AlS Yes
Loran C Yes
Sextant(s) Yes
Signal lamp(Aldis) Yes
Course Recorder Yes
Engine Order Printer Yes
What Chart Outfit Coverage is Provided Worldwide
Formal Chart Correction System in use Yes

2.14 COMMUNICATIONS EQUIPMENT

Is the following Communications Equipment fitted:
Radio Telegraph Main Transmitter including facility transmit on Radio Telephone Distress Frequency Yes
Radio Telegraph Main Receiver including facility receive on Radio Telephone Distress Frequency Yes
Radio Telephone Distress Frequency Watch Receiver Yes
Main Radio Antenna Yes
Radio Telegraph Reserve Transmitter No
Radio Telegraph Reserve Receiver No
Reserve Radio Antenna Yes
Are the Main and Reserve Installations electrically separate and electrically independent of each other Yes
Radio Telegraph Auto Alarm No
Radio Telephony Auto Alarm Yes
VHF Radio Yes
Inmarsat Satellite Communication System Yes
Telex Yes
Telefax Yes
Weatherfax Yes
EPIRBS Yes
At least Three Survival Craft Two-Way Radio Telephone Apparatus Yes
Emergency Lifeboat Transmitter Yes
Full Set of Publications Yes

18




2.15 MAIN & AUXILIARY PLANT AND EQUIPMENT

Main Engine Data

Power Setting RPM Speed Loaded Speed Ballast
Consumption Consumption
(tonnes/day) (tonnes/day)
Maximum Rating 83 16,3 112 17,9 112
Normal Power 80 15,4 103 17,0 103
90% Normal 76 14,9 82 16,4 82

Type of Fuel for Main Propulsion

HEAVY FUEL OIL

Type of Power Generation

STEAM ALTERNATOR

Daily Fuel Consumption of Generating Plan

At Sea (tonnes) NIL | In Port (tonnes) 4,0

Type of Fuel used in Generating plant DIESEL
Cargo Pumps
Consumption per hour each 1,7 tonnes
Approx. Consumption to clean all Cargo Tanks ABT. 20 tonnes
Approx. Consumption to clean Arrival Ballast Tanks - tonnes
Approx Consumption to change Ballast - tonnes
2.16 Water
Capacity of Destilled Tanks 307 m3
Capacity of Domestic Tanks 307 m3
Daily Comsumption — Destilled 5 tonnes
Daily Comsumption — Domestic 17 tonnes
Daily Evaporator Output 30 tonnes
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Utdrag fra « LOADING MANUAL AND STABILITY INFORMATION»

IV. BASIS OF TRIM AND STABILITY CALCULATION

1) Lightship Condition

Lightship weight :

LCG from AP

KG

2) Consumable

151,25 m.

41079 M.T.

116,10 m above base line

Departure Departure
Full weight (Long Voyage) (short Voyage) AArriva
Bunker Qil* 7681 M.T. 7681 M. T. 3841 M.T. 768 M.T.
Diesel Qil 735 M.T. 735 M.T. 735 M.T. 74 M.T.
Cyl. Oil 221 M.T. 221 M.T. 221 M.T. 155 M.T.
Fresh Water 614 M.T. 614 M.T. 614 M.T. 62 M.T.
*Without Heavy F.O. Overflow Tank
3) Deadweight Constant
ltem Weight LCG (AP) L-Moment KG V-Moment
(M.T.) (M) (T-M) (M) (T-M)
H.F.O.Overflow T. 18 34,83 627 0,92 17
M/E L.O.sump Tank 31 30,16 935 1,55 48
M/E L.O.Puri Tank 31 36,81 1141 27,53 853
M/E L.O.Store Tank (F) 31 32,90 1020 27,51 853
M/E L.O.Store Tank (A) 31 29,20 905 27,51 853
Cool.Water Tank 55 12,36 680 3,64 200
Oil & Waterin E.R. 80 34,50 2760 15,00 1200
Men & Effects 8 40,50 324 37,50 300
Store 80 108,50 8680 24,00 1920
Spare Anchor 16 147,30 2357 31,90 510
S.W. in Sea Duct 104 42,49 4419 1,23 128
Total 485 49,17 23848 14,19 6882
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DEADWEIGHT SCALE 2
unrM:RuNrG Em rg:z EER ms:::ttzs ORAFT DEADWEIGHT IN M.TONS \. 2
7 : = BRACKISH W.
TRIN IMMERSION ” N SALT peki 1 rresu
ONE CH. IN WATER BE28 | warer
IN M.T.-M.| M.TONS M.TONS METERS | SG=1.026 | 5 % % . | sG-1.000
170-0 — 3500 = 300000
= = =730000
3800 —={-34000 = 290000
169.0 =] 33000 9000 = 80000
= 000l = 2l == 8000
—= 32000 = 270000
3700 160.0 =f 310000 E= 2 () =20 = 260000
300000 == ==76000 — ——
1670 =| s00000 == 139 S=ss000 - T
3600 = == ~={=74000 =
3600 =8 6.0 = 200000 == 18 W E o e
= i I o~ o o o L=
=| 220000 5= 3000 - E— HEEEIEE
as00 i80S 56009 1 =72000 = acls|lgls]lz|=
= = = E = 210000 A
it 1640 = o0 =R
i = = 25000 16 == 200000 £ iilwlslals
0= 163.0 241000 =={=200000 = gglsl=sl212]=
= 130000 - Sils|=s|u|s|s
= 23000 = —|=19000 = £ S8
2300 =1 = == == 100000 = 3
220000 = ==160000== = =]
: = = 170000 | = [ slalals]s
3200 160.0 20000 == 1 4 ==T17000 g fleg|RIZ(2]1B]8
=| 159.0=] 200000 T60000={= 160000 “ 8| Q| |d|d|&
3 - BEE = = = 150000 = g
3100 = 168.0 =] 130000 = 150000 -21 5 % o o
= = =140000 = 140000 $ Zlgs| 2|88 ]=]R
= 167.0 160000 12 =_ > = B < % % % o | o
3 = = = 130000 - A |l =
L 170000 30000 = z 3 |E
o= 11 120000 =-120000 E = Lo | b B0
= E = 110000 | 2
150000 10 110000 2 =
100000 £
220 140000 100000 U 2 . =
o E | &
130000 2 50000 50000 D £ AP
— = = = =
120000 g ==0w0 £0000 il%]z2|g .
— 70000 2zl &
110000 == == 70000 | 512 : g 2
= = Bl E
2000 100000 7 60000= == 60000
= 50000
30000 B 50000
80000 == = 40000 40000 |
70000 5 30000 30000 |
e 50000 4 20000 20000
T 50000 == 10000 10000 |
. = 3 = [t} = 0 LIGHTSHIP WEIGHT 41079 M.T.

CORRESPONDING DRAFT 3.002 M.
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LOADING CALCULATIO

N

COND.NO. 3 LONG VOYAGE 67 % LOAD (A) (DESIGN) (DEP.)

ITEM % | WEIGHT | LCG L-MOMENT | KG V-MOMENT | |
(M) (M) (MT-T) (M) (MT-M) MOMENT
D.W. CONSTANT 100 485 49,17 23847 14,19 6882 0
CYL.O.T. (F&A) (S) 96 221 20,43 4515 29,19 6451 87
PROVISION 100 10 34,75 348 33,70 337 0
HEAVY OIL
DEEP F.O.T. (P) 96 3284 43,18 141803 21,91 71952 2127
DEEP F.O.T. (S) 96 3810 40,07 152667 23,71 90335 2532
F.D.REMAIN.T.(S) 96 435 45,67 19866 11,13 4842 644
F.O.SETT/SERV.T. 96 152 43,66 6636 23,34 3546 19
SUB TOTAL 7681 (41,788) 320972 170677 5322
DIESEL OIL
D.O.T (P) (FORE) 96 390 31,11 12133 23,94 9337 151
D. O.T. (P) (AFT) 96 323 27,42 8857 24,46 7901 99
D. O.SERV.T. (P) 96 22 44,46 978 22,02 464 6
SUB TOTAL 735 (29,888) 21968 17722 256
FRESH WATER
BOILER W. T.(P) 100 307 12,45 3822 27,56 8461 193
FRESHW.T. (S) 100 307 12,45 3822 2756 8461 193
SUB TOTAL 614 (12,450) 7644 16922 386
BALLAST WATER
FORE PEAK TANK 100 9610 309.,89 2978043 13,73 131945 0
NO.1 W.B.T.(P&S) 0 0 278,22 0 0,0 0 0
NO.2 W.B.T.(P&S) 0 0 231,29 0 0,0 0 0
NO.3 W.B.T.(P&S) 0 0 183,30 0 0,0 0 0
NO.4 W.B.T.(P&S) 0 0 135,54 0 0,0 0 0
NO.5 W.B.T.(P&S) 0 0 83,64 0 0,0 0 0
AFT PEAK TANK 0 0 6,66 0 0,0 0 0
SUB TOTAL 9610 (309,890) 2978043 131945 0
CARGO
NO.1 C.O.T. () 0 0 277,85 0 0,0 0 0
NO.2 C.O.T. Q) 0 0 231,30 0 0,0 0 0
NO.3 C.O.T. () 98 18651 183,30 3418728 17,80 331988 16174
NO.4 C.O.T. () 98 18651 135,30 2523480 17,80 331988 16174
NO.5 C.O.T. (C) 0 0 80,43 0 0,0 0 0
NO.1 C.O.T. (P&S) 98 30910 277,63 8581543 17,74 548343 24543
NO.2 C.O.T. (P&S) 98 34546 231,30 7990490 17,59 607664 27736
NO.3 C.O.T. (P&S) 0 0 183,30 0 0,0 0 0
NO.4 C.O.T. (P&S) 98 34546 135,30 4674074 17,59 607664 27736
NO.5 C.0.T. (P&S) 98 28746 90,85 2611574 18,14 521452 24268
SLOP TANK (P) 98 3781 61,58 232834 20,30 76754 245
SLOP TANK (S) 98 3781 61,58 232834 20,30 76754 245
SUB TOTAL 173612 (174,329) 30265557 3102607 141521
DEADWEIGHT (T) 192968 174,24 33622894 17,90 3453543 147572
LIGHTWEIGHT (T) 41079 151,25 6213199 16,10 661372 0
DISPLACEMENT (T) 234047 170,21 39836093 17,58 4114915 147572
DRAFT AND TRIM STABILITY
DRAFT AT LCF M 15,49 | T.P.C. T 162,40 | TKM M 25,28
FORE | M 13,76 | M.T.C. T-M 3349,80 | KG M 17,58
DRAFT AFT M 17,45 | L.C.G. M 170,21 | GM M 7,70
MEAN | M 15,60 | L.C.B. M 175,49 | GGO M 0,63
TRIM M 3,69 | H.B.G. M 5,28 | GOM M 7,07
PROPELLER I. % 121,6 | L.C.F. M 9,56 | KGO M 18,21
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STABILITY CALCULATION

CONDITION NO 3

TKM 25.28 M.
KG 17.58 M.
GGO ettt 0.63 M. ANGLE 5.0 10.0 15.0 20.0 25.0 30.0 35.0 40.0 50.0
GOM 7.07 M. GZ 0.628 1.301 2.044 2.877 3.822 4.837 5.477 5.569 5.200
MAXIMUM GZ 5.67 M.
ANGLE AT MAXIMUM GZ wevveeeeerereeeesssrnee 40.9 DEG.
A 167 10 20 30 40 S0 £0 70 14.00
AREA UNDER GZ CURVE UP TO 30.0 DEG...oossveccreressseverreresssenenes 1.140 M-RAD. i
AREA UNDER GZ CURVE BETWEEN 30.0 DEG. AND 40.0 DEG. ...  0.943 M-RAD. g
AREA UNDER GZ CURVE UP TO 40.0 DEG. ..oossoersserrseessersere 2,083 M-RAD. ~ s
A 562 & 8.00
w
AREA (A) . 0.375 M-RAD. .
AREA (B) eeveveesssceeeeres s seeseessssseeessessssseeseessssseeeresssse3.004 M-RAD. —— - i
AREA (B) /AREA (B) ooevvvvvvveeveeeersessseeseeeosssesssnsesessssnnnennne. 8,009 > 4.00
80 % OF THE ANGLE OF DECK EDGE IMMERSION. ... 22.9 DEG. A .- -
/
0.0 | | 0.0
e o
2.00 /// ; - & £
4:00 // - !; e ge slg g
| -
=3 o
e :
8.00 . i
10.00
12:005 30 ;E 10
Ty
SNO.1183 LONGITUDINAL STRENGTH CALCULATION CALO 4-1
CNO.3 LONG VOYAGE 67 % LOAD (A) (DESIGN DRAFT) (DEP.)
SHEAR. FORCE BEND. MOMENT g )
=2 T T NG
] : i
o 4 g ] [ (D
i : -
& ; 8
i BA ' L
3 ’,/r \\\\ E |
: ,// b E =
Ql - e H
E -~ "N : i e
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- o e ™ ! S
5 ] ,/”’ e A : i g
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TR T4 o ) 120 METER

CONDITION No. 3

BA: ALLOWABLE BENDING MOMENT
S : SHERING FORCE BY COMPUTER CAL
B : BENDING MOMENT BY COMPUTER CAL.

b

S b
Esstiek
1%

Stk

Y om ‘%% A e
T X )

CARGO OIL

BALLAST W. FUEL OIL FRESH W.
NN
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LOADING CALCULATIO

COND.NO. 16 LIGHT BALLAST CON. (ARR.)

N

ITEM % | WEIGHT | LCG L-MOMENT | KG V-MOMENT | |
(M) (M) (MT-T) (M) (MT-M) MOMENT
D.W. CONSTANT 100 485 49,17 23847 14,19 6882 0
CYL.O.T. (F&A) (S) 67 155 20,43 3167 28,25 4379 87
PROVISION 10 1 34,75 35 33,70 34 0
HEAVY OIL
DEEP F.O.T. (P) 3 91 43,18 3929 6,96 633 57
DEEP F.O.T. (S) 2 90 40,07 3606 14,47 1302 868
F.D.REMAIN.T.(S) 96 435 45,67 19866 11,13 4842 644
F.O.SETT/SERV.T. 96 152 43,66 6636 23,34 3548 19
SUB TOTAL 768 (44,319) 34037 10325 1588
DIESEL OIL
D.O.T (P) (FORE) 0 0 31,11 0 0,0 0 0
D. O.T. (P) (AFT) 15 52 27,42 1426 17,33 901 43
D. O.SERV.T. (P) 96 22 44,46 978 22,02 484 6
SUB TOTAL 74 (32,486) 2404 1385 49
FRESH WATER
BOILER W. T.(P) 10 31 12,45 386 23,37 724 193
FRESHW.T. (S) 10 31 12,45 386 23,37 724 193
SUB TOTAL 62 (12,452) 772 1448 386
BALLAST WATER
FORE PEAK TANK 0 0 309,89 0 0,00 0 0
NO.1 W.B.T.(P&S) 0 0 278,22 0 0,00 0 0
NO.2 W.B.T.(P&S) 100 19782 231,29 4575379 10,25 202963 0
NO.3 W.B.T.(P&S) 100 19796 183,30 3628607 10,26 203107 0
NO.4 W.B.T.(P&S) 100 19490 135,54 2641675 10,39 202501 0
NO.5 W.B.T.(P&S) 36 7000 83,64 585480 1,71 11970 7471
AFT PEAK TANK 0 0 6,66 0 0,00 0 0
SUB TOTAL 66068 (173,021) 11431141 620541 7471
CARGO
NO.1 C.O.T. Q) 0 0 277,85 0 0,0 0 0
NO.2 C.O.T. () 0 0 231,30 0 0,0 0 0
NO.3 C.O.T. Q) 0 0 183,30 0 0,0 0 0
NO.4 C.O.T. Q) 0 0 135,30 0 0,0 0 0
NO.5 C.O.T. (C) 0 0 80,43 0 0,0 0 0
NO.1 C.O.T. (P&S) 0 0 277,63 0 0,0 0 0
NO.2 C.O.T. (P&S) 0 0 231,30 0 0,0 0 0
NO.3 C.0.T. (P&S) 0 0 183,30 0 0,0 0 0
NO.4 C.O.T. (P&S) 0 0 135,30 0 0,0 0 0
NO.5 C.0.T. (P&S) 0 0 90,85 0 0,0 0 0
SLOP TANK (P) 0 0 61,58 0 0,0 0 0
SLOP TANK (S) 0 0 61,58 0 0,0 0 0
SUB TOTAL 0 0 0 0
DEADWEIGHT (T) 67613 170,02 11495403 9,54 644994 9581
LIGHTWEIGHT (T) 41079 151,25 6213199 16,10 661372 0
DISPLACEMENT (T) 108692 162,92 17708602 12,02 1306366 9581
DRAFT AND TRIM STABILITY
DRAFT AT LCF M 7,51 | T.p.C. T 152,50 | TKM M 38,34
FORE M 4,91 | M.T.C. T-M 2811,10 | KG M 12,02
DRAFT AFT M 10,78 | L.C.G. M 162,92 | GM M 26,32
MEAN | M 7,84 | L.C.B. M 178,09 | GGO M 0,09
TRIM M 5,87 | H.B.G. M 15,17 | GOM M 26,23
PROPELLER I. % 53,6 | L.C.F. M 18,31 | KGO M 12,11
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CONDITION NO 16

STABILITY CALCULATION

TKM 38.34 M.
12.02 M.
0.09 M. ANGLE | 5.0 100 | 150 | 200 | 250 | 300 35.0 40.0 50.0
25.23 M. GZ 2.253 | 4509 | 6.728 | 8.411 | 9.482 | 10.170 | 10.597 | 10.848 | 10.960
MAXIMUM GZ 11.02 M.
ANGLE AT MAXIMUM GZ .....ccoovvrirerernrenns 46.3 DEG. = = 2% 5 %0 0 % _—
A 167 20
AREA UNDER GZ CURVE UP TO 30.0 DEG.................. 3.198 M-RAD. {12.00
AREA UNDER GZ CURVE BETWEEN 30.0 DEG. AND 40.0 DEG.. 1.845 M-RAD. R g i
AREA UNDER GZ CURVE UP TO 40.0 DEG. ........c........ 5.043 M-RAD. 2
'/ \\ g "
A 562
AREA (A) 2.485 M-RAD. / g 6.00
AREA (B) ...... 6.849 M-RAD. // § -
AREA (B) /AREA (B) ...... 2.756 / 8
80% OF THE ANGLE OF DECK EDGE IMMERSION 31.3 DEG. = 2.00
0.0 ‘ ' 0.0
s . B g
-2 o 2
4.00 i // 3 == e 2ls
& 8
6.00 / ~
& / i
8.00 = L, =
-t B .
— 1| ] | |
12.00 .
40 30 20 10
o1 ( 25.8 DEG.)
SHO.1103 LONGITUDINAL STRENGTH CALCULATION CALO 3-1
CNO.16 LIGHT BALLAST COND. (ARR.)
SHEAR.FORCE BEND.MOMENT g o
& . [~ &
o i RO
9 . o
" _BA i e
] e \\\ -
3] z N K
- - g N L -
5 | - 4 ~ 5
8 1 5 : S - 8
C o : < t - = o O
w \\\\ E ’/z L =
e o H > 4 F ¥
£g ) : 5 cE
11 ¥, E ,/’ "T
AN E "l =]
‘?“ \\ .: /’// \'5
1 BA H L
| B : :
a3 E i g (_D)
& H : =8
g ,R',--;l...vl ;_Ll-r<.| ) I S | ! M 2 .7 o il
|
SJQ & -:é . ] aJ : :i :J ] .
60 120 60 40 o 40 80 120 160 METER
BA: ALLOWABLE BENDING MOMENT
S: SHERING FORCE BY COMPUTER CAL.
B: BENDING MOMENT BY COMPUTER CAL.
N,
CARGO OIL BALLAST W. FUEL OIL FRESH W.
3 . T RIHTITIS
B XXX [
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LOADING CALCULATIO

N

COND.NO. 17 NORMAL BALLAST COND. (DEP.)

ITEM % | WEIGHT | LCG L-MOMENT | KG V-MOMENT | |
(M) (M) (MT-T) (M) (MT-M) MOMENT
D.W. CONSTANT 100 485 49,17 23847 14,19 6882 0
CYL. O.T. (F&A) (S) 96 221 20,43 4515 2919 6451 87
PROVISION 100 10 34,75 348 33,70 337 0
HEAVY OIL
DEEP F.O.T. (P) 96 3284 43,18 141803 21,91 71952 2127
DEEP F.O.T. (S) 96 3810 40,07 152667 23,71 90335 2532
F.D.REMAIN.T.(S) 96 435 45,67 19866 11,13 4842 644
F.O.SETT/SERV.T. 96 152 43,66 6636 23,34 3546 19
SUB TOTAL 7681 (41,788) 320972 170677 5322
DIESEL OIL
D.O.T (P) (FORE) 96 390 31,11 12133 23,94 9337 151
D. O.T. (P) (AFT) 96 323 27,42 8857 24,46 7901 99
D. O.SERV.T. (P) 96 22 44,46 978 22,02 464 6
SUB TOTAL 735 (29,888) 21968 17722 256
FRESH WATER
BOILER W. T.(P) 100 307 12,45 3822 27,56 8461 193
FRESHW.T. (S) 100 307 12,45 3822 27,56 8461 193
SUB TOTAL 614 (12,450) 7644 16922 386
BALLAST WATER
FORE PEAK TANK 0 0 309,89 0 0,00 0 0
NO.1 W.B.T.(P&S) 100 17854 278,22 4967340 11,16 199251 0
NO.2 W.B.T.(P&S) 100 19782 231,29 4575379 10,25 202963 0
NO.3 W.B.T.(P&S) 100 19796 183,30 3628607 10,26 203107 0
NO.4 W.B.T.(P&S) 100 19490 135,54 2641675 10,39 202501 0
NO.5 W.B.T.(P&S) 100 19616 83,64 1640682 11,69 227349 0
AFT PEAK TANK 0 0 6,66 0 0.00 0 0
SUB TOTAL 96538 (180,796) 17453683 620541 0
CARGO
NO.1 C.O.T. (@] 0 0 277,85 0 0,0 0 0
NO.2 C.O.T. Q) 0 0 231,30 0 0,0 0 0
NO.3 C.O.T. (C) 0 0 183,30 0 0,0 0 0
NO.4 C.O.T. (@] 0 0 135,30 0 0,0 0 0
NO.5 C.O.T. (C) 0 0 80,43 0 0,0 0 0
NO.1C.O.T. (P&S) 0 0 277,63 0 0,0 0 0
NO.2 C.O.T. (P&S) 0 0 231,30 0 0,0 0 0
NO.3 C.O.T. (P&S) 0 0 183,30 0 0,0 0 0
NO.4 C.O.T. (P&S) 0 0 135,30 0 0,0 0 0
NO.5 C.O0.T. (P&S) 0 0 90,85 0 0,0 0 0
SLOP TANK (P) 0 0 61,58 0 0,0 0 0
SLOP TANK (S) 0 0 61,58 0 0,0 0 0
SUB TOTAL 0 0 0 0
DEADWEIGHT (T) 106284 167,79 17832977 11,80 1254162 6051
LIGHTWEIGHT (T) 41079 151,25 6213199 16,10 661372 0
DISPLACEMENT (T 147363 163,18 24046176 13,00 1916534 6051
DRAFT AND TRIM STABILITY
DRAFT AT LCF M 10,02 | T.P.C. T 154,90 | TKM M 31,28
FORE | M 6,77 | M.T.C. M 2911,10 | KG M 13,00
DRAFT AFT M 14,04 | L.C.G. M 163,18 | GM M 18,28
MEAN | M 10,40 | L.C.B. M 177,56 | GGO M 0,04
TRIM M 7,27 | H.B.G. M 14,37 | Gom M 18,24
PROPELLER I. % 86,80 | L.C.F. M 16,83 | KGO M 13,04

£

CARGO OIL
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FUEL OIL
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LOADING CALCULATIO

N

COND.NO. 18 NORMAL BALLAST COND. (ARR.)

ITEM % | WEIGHT | LCG L-MOMENT | KG V-MOMENT | |
(M) (M) (MT-T) (M) (MT-M) MOMENT
D.W. CONSTANT 100 485 49,17 23847 14,19 6882 0
CYL. O.T. (F&A) (S) 67 155 20,43 3167 28,25 4379 87
PROVISION 10 1 34,75 35 33,70 34 0
HEAVY OIL
DEEP F.O.T. (P) 3 91 43,18 3929 6,96 633 57
DEEP F.O.T. (S) 2 90 40,07 3606 14,47 1302 868
F.D.REMAIN.T.(S) 9% 435 45,67 19866 11,13 4842 644
F.O.SETT/SERV.T. 9% 152 43,66 6636 23,34 3548 19
SUB TOTAL 768 (44,319) 34037 10325 1588
DIESEL OIL
D.O.T (P) (FORE) 0 0 31,11 0 0,00 0 0
D. 0.T. (P) (AFT) 15 52 27,42 1426 17,33 901 43
D. 0.SERV.T. (P) 9% 22 44,46 978 22,02 484 6
SUB TOTAL 74 (32,486) 2404 1385 49
FRESH WATER
BOILER W. T.(P) 10 31 12,45 386 23,37 724 193
FRESH W. T. (S) 10 31 12,45 386 23,37 724 193
SUB TOTAL 62 (12,452) 772 1448 386
BALLAST WATER
FORE PEAK TANK 0 0 309,89 0 0,00 0 0
NO.1 W.B.T.(P&S) 100 17854 278,22 4967340 11,16 199251 0
NO.2 W.B.T.(P&S) 100 19782 231,29 4575379 10,25 202963 0
NO.3 W.B.T.(P&S) 100 19796 183,30 3628607 10,26 203107 0
NO.4 W.B.T.(P&S) 100 19490 135,54 2641675 10,39 202501 0
NO.5 W.B.T.(P&S) 100 19616 83,64 1640682 11,69 227349 0
AFT PEAK TANK 0 0 6,66 0 0,00 0 0
SUB TOTAL 96538 (180,796) 17453683 620541 0
CARGO
NO.1C.O.T. (C) 0 0 277,85 0 0,0 0 0
NO.2C.O.T. (C) 0 0 231,30 0 0,0 0 0
NO.3C.OT. (Q) 0 0 183,30 0 0,0 0 0
NO.4C.OT. (C) 0 0 135,30 0 0,0 0 0
NO.5C.OT.  (C) 0 0 80,43 0 0,0 0 0
NO.1C.0.T. (P&S) 0 0 277,63 0 0,0 0 0
NO.2 C.O.T. (P&S) 0 0 231,30 0 0,0 0 0
NO.3C.0.T. (P&S) 0 0 183,30 0 0,0 0 0
NO.4 C.0.T. (P&S) 0 0 135,30 0 0,0 0 0
NO.5 C.0.T. (P&S) 0 0 90,85 0 0,0 0 0
SLOPTANK (P 0 0 61,58 0 0,0 0 0
SLOPTANK  (S) 0 0 61,58 0 0,0 0 0
SUB TOTAL 0 0 0 0
DEADWEIGHT M 98083 178,60 17517945 10,80 1059624 2110
LIGHTWEIGHT (M 41079 151,25 6213199 16,10 661372 0
DISPLACEMENT (M) 139162 170,53 23731144 13,00 1916534 2110
DRAFT AND TRIM STABILITY
DRAFT AT LCF M 9,50 | T.P.C. T 154,40 | TKM M 32,39
FORE M 7,96 | M.T.C. T-M 2886,50 | KG M 12,37
DRAFT AFT M 11,41 | L.C.G. M 170,53 | GM M 20,02
MEAN | M 9,68 | L.C.B. M 177,68 | GGO M 0,02
TRIM M 3,45 | H.B.G. M 7,15 | GOM M 20,00
PROPELLER I. % 60,00 | L.C.F. M 17,24 | KGO M 12,39
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LOADING CALCULATIO

N

COND.NO. 19 HEAVY BALLAST COND. (DEP.)

ITEM % WEIGHT LCG L-MOMENT KG V-MOMENT | |
(M) (M) (MT-T) (M) (MT-M) MOMENT
D.W. CONSTANT 100 485 49,17 23847 14,19 6882 0
CYL. O.T. (F&A) (S) 96 221 20,43 4515 29,19 6451 87
PROVISION 100 10 34,75 348 33,70 337 0
HEAVY OIL
DEEP F.O.T. (P) 96 3284 43,18 141803 21,91 71952 2127
DEEP F.O.T. (S) 96 3810 40,07 152667 23,71 90335 2532
F.D.REMAIN.T.(S) 96 435 45,67 19866 11,13 4842 644
F.O.SETT/SERV.T. 96 152 43,66 6636 23,34 3546 19
SUB TOTAL 7681 (41,788) 320972 170677 5322
DIESEL OIL
D.O.T (P) (FORE) 96 390 31,11 12133 23,94 9337 151
D. O.T. (P) (AFT) 96 323 27,42 8857 24,46 7901 99
D. O.SERV.T. (P) 96 22 44,46 978 22,02 464 6
SUB TOTAL 735 (29,888) 21968 17722 256
FRESH WATER
BOILER W. T.(P) 100 307 12,45 3822 27,56 8461 193
FRESH W. T. (S) 100 307 12,45 3822 27,56 8461 193
SUB TOTAL 614 (12,450) 7644 16922 386
BALLAST WATER
FORE PEAK TANK 100 9610 309,89 2978043 13,73 131945 0
NO.1 W.B.T.(P&S) 100 17854 278,22 4967340 11,16 199251 0
NO.2 W.B.T.(P&S) 100 19782 231,29 4575379 10,25 202963 0
NO.3 W.B.T.(P&S) 100 19796 183,30 3628607 10,26 203107 0
NO.4 W.B.T.(P&S) 100 19490 135,54 2641675 10,39 202501 0
NO.5 W.B.T.(P&S) 100 19616 83,64 1640682 11,69 227349 0
AFT PEAK TANK 0 0 6,66 0 0,00 0 0
SUB TOTAL 106148 (192,483) 20431726 1167116 0
CARGO
NO.1C.O.T. () 0 0 277,85 0 0,0 0 0
NO.2 C.O.T. (C) 0 0 231,30 0 0,0 0 0
NO.3 C.O.T. (C) 0 0 183,30 0 0,0 0 0
NO.4 C.O.T. () 0 0 135,30 0 0,0 0 0
NO.5 C.O.T. (C) 0 0 80,43 0 0,0 0 0
NO.1C.O0.T. (P&S) 0 0 277,63 0 0,0 0 0
NO.2 C.O.T. (P&S) 0 0 231,30 0 0,0 0 0
NO.3 C.0.T. (P&S) 0 0 183,30 0 0,0 0 0
NO.4 C.O.T. (P&S) 0 0 135,30 0 0,0 0 0
NO.5 C.O0.T. (P&S) 0 0 90,85 0 0,0 0 0
SLOP TANK (P) 0 0 61,58 0 0,0 0 0
SLOP TANK (S) 0 0 61,58 0 0,0 0 0
SUB TOTAL 0 0 0 0
DEADWEIGHT (T) 115894 179,57 20811020 11,96 1386107 6051
LIGHTWEIGHT (T) 41079 151,25 6213199 16,10 661372 0
DISPLACEMENT (T) 156973 172,16 27024219 13,04 2047479 6051
DRAFT AND TRIM STABILITY
DRAFT AT LCF M 10,64 | T.P.C. T 155,50 | TKM M 30,17
FORE M 9,39 | M.T.C. T-M 2942,80 | KG M 13,04
DRAFT AFT M 12,18 | L.C.G. M 172,16 | GM M 17,13
MEAN M 10,78 | L.C.B. M 177,39 | GGO M 0,04
TRIM M 2,79 | H.B.G. M 5,23 | GOM M 17,09
PROPELLER I. % 67,90 | L.C.F. M 16,29 | KGO M 13,08
-
- | : : :
N I
CARGO OIL BALLAST W. FUEL OIL FRESH W.
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MT « MILLENNIUM»

ULLAGE TABLE

1m3=6,2898 Barrels
1m?3= 35,3147 Cubic feet
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