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Alteration of the Stability in Training Ship Pusan 403
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Training Ship, National Fisheries University of Pusan, 608 Korea
(Received January 15, 1985)

M/S Pusan 403(GT 243, 1000ps) was originally built as a research vessel on skipjack pole and line
fishing in 1972. She had begun to serve as a fishing training ship of National Fisheries University
of Pusan from 1974, since the interior structure has been remodelled and some weight articles have
been removed, her stability is in doubt. The authors carried out an inclining experiment by using two
pendulums at fore and aft with two weights on both sides.

Each value obtained was compared with the IMO safety code for fishing vessels and safety regula-
tion for fishing vessels of Korea.

1. The GZ value, being 0.207 m under light ship condition and 0.325 s under departure condition

with full load, can be assumed as no impediment on her stability.

2. Under the light ship condition, GM decreased by 0.046 m and KG increased by 0.141 m, compared
with the values determined at the time of official sea trial. Therefore, no impediment on the
stability exists.

3. The GM decreased by 0.163m and the KG increased by 0.173 m, compared with the values
determined at the time of official sea trial. In no consideration of the free surface effects of
liquid in the oil and fresh water tanks, no impediment on the stability exists, But, in considera-

tion of the free surface effect, it may be regarded that some impediment exists.

W& E Ht ovR EHEE B AN HAERES 448

Al
S ERME dste] fEtstgl e

Hab FAE A4 FA4035 1972 R

2] USUKI "-F 4o sbrighe] Ay HEEmes 7 ®

B gleld, 1974345 B e winle 44

Aoz L=z gl B Aube B gatd A B2 e o4 Aute] e Fig.1 9 Table 13
T F 11d B AEFEY 94 R TR A4

o #ge F34 dgch. 2 F Fad AL AR Aol 283t trim-& 28kl S MEH

S 43 %ishel 4 A 404 E FFssla, B 28 7S HEE BEYIa ﬁ}'n‘ Z R 23l
B AE 2%7 ¥ | £5E F 8ton & A BARE Ao, BB F AW FH Table 2
Bkl et oz} EAERS, Fig 13 7E‘°L 7o} 1.8330m

weba, B Adbel HEM-E wiEaie]l Adue B o |TE PO REFoE 12.5mH e X
ol =etzl-g Aok, = Fak oldl A% BFHE I o, 7] 1.440m & RTE MEAPLAA BERES

— 04 —



W

He QUSE £ 1
%y o o Py
g |CREW'®
B et e I
5 IORE oA :_‘

D STEM 1040358 HEY: BML

ENGINE - ROOM WoL o | woLo} HouDl OLD {iol %’J
R T Sl St Bty S i ] E_LINE
_BASE_LingL = - "
AP ii?
/. — I
o @ (1]
1Am

o

1
1 0. “q
NO2 P v[ ‘ E>

Fig.1. General arrangement of experimentied ship (Pusan 403).

Table 1. Specification of the experimented
ship

Ship’s name M/S Pusan 403

Owner National Fisheries
University of Pusan

Usage Training ship

Type Skipjack pole & liner

Port of registry Pusan

Length (Loa) 41.35m

Length (Lpp) 35.60 m

Breadth (MLD) 7.00m

Depth (MLD) 2.75m

Complement Crew 16 p

Trainee 60 p
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Table 2. Experimental condition

Condition Date December 19, 1984
Place Nam-hang in Port of Pusan
Wind strength 2 m/sec.
Persons on board 4
Arrangement Shifting weight (w) w;: 1.154 ton
wy: 1.154 ton
Distance between shifting weights (¥) 5.800 m
Length of pendulum (&) No.1: 1.330m
No.2: 1.442 m
Draft Fore (dF) 1.825 m
Correction of fore (4dF) 0.13m
After (d4) 2.965 m
Midship (dM) 2.389m
Trim (T) 1.513 m(—)
Displacement For mean draft (W,,) 387.000 ton
For trim (W) 377.435 ton
For specific gravity (W,) 377.177 ton
Qil in tanks F.P.T. 8.600 ton
No.1 F.0.T. (P&S) 14.104 ton
No.2 F.O.T. (P&S) 13.588 ton
No.3 F.O0.T. (P) 8.429 ton
F.0.G.T. (1&2) 0. 877 ton
L.O.G.T. & L.O.T. 1.656 ton
Fresh water F.W.T. 18,460 ton
Sea water Fish hold 33. 228 ton

Table 3. Calculation of the inclining angle from the experimental data

Weight Deviation of pendulum
No. position Fore Aft
f Mean ) Mean e
Port Stb’d notchy mark Deviation notchy mark Deviation
1 w; Wy 399. 0C0 258. 667
77.250 89.033
2 0 wyewz 476. 250 347.700
74. 250 79.033
3 wa wy 402. 000 268. 667
59. 687 . 91.292
4 W W 0 342.313 177.375
52.287 81.438
5 wy W, 394. 600 258. 833
Mean deviation (&) ) 68. 869 85.204
Length of pendulum (£) 1.330 1,442
tan 8 (a/é) 0. 050 0. 059
Mean of tan 4 0. 055
trim 02 44 HARWD Adahs Bk —GMoz TFam, #oOd BEOMY AuBOx
(&) A, B§ Metacenter o] (KM), cm ¥ trim cm % trim moment & m ¥ Mpc 2 7.4,
moment(Mrc), ¥ MEMEQBE Hhikik % B 100-Mpo.T .
= W,

HEEd A dx, EELY mibse Ke): KM
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Table 4. Moment of inertia for free surface
effect
Tank Moment of Spec@fic Moment
inertia (I) gravity (p) Up)
F.P.T. 4.520 0. 860 3. 887
No.1 F.O.T(P&S) 3.034 0. 860 2.609
No.2 F.0.T(P&S) 33.276 0. 860 28.617
No.3 F.0.T(P&S) 22.295 0. 860 19.174
L.O.T. 2.285 0. 920 2.102
F.0.G. T(1&2) 0.027 C. 860 C. 023
Fish hold 0.036 1.024 0. 354
L.0.G.T. 0. 011 0. 920 0.010
Total (Z7p) 56, 776
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Table 5. Data obtained from inclining experiment

Item Unit Value
Displacement W) ton 377.177
Moment to trim 1 cm (Mye) ton/m 3. 980
Center of floatationabout midship (®F) m 1. 44C(+)
Apparent transverse GM (Gold) m 0. 323
Apparent rise of G (GG m 0.151
Transverse metacentric height (GM) m 0. 474
Vertical position of G &) m 2.752
Transverse metacenter above B.L. (KM) m 3.295
Distance between B and G (BG) n 1.216
Center of buoyancy about midship (®B) m 0. 340(-+)
Center or gravity about midship (®G) m 0.876
Table 6. Calculation of Wr, LCG and KG at light condition
Item r LCG Moment KG Moment
(ton) (m) (m-t) (m) (m-1)
At experiment 377. 177 C. 876(—) 330.407(—) 2.752 1, 037. 991
Deduction weight 112. 419 3.995(--) 449.136(~) 2.075 233.219
Loading weight 0. 688 16.407(—) 11.288(—) 3.719 2.559
Light condition 265. 446 2.894(—) 768. 255(—) 3. 041 807. 281
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Table 7. Calculation of Wy, VCG and LCG with bunker and complement on board

Item VCG Moment LCG Moment Moment of inertia(X3Ip)
(m) (m-13 (m (m-t) (m-t)
Full bunkered 104. 158 1. 045 108. 884 3.593(+) 374.223 111.003
Persons (76) 9.120  3.015 27.496  2.707(—=) 24.691 -

Table 8. Calculation of Wy, LCG and KG at departure condition with full load

Item Wy ICG Moment KG Moment
(ton) (m) (m-t) (m) (m-t)

Light condition 265. 446 2. 894(—) 768.255(—) 3.041 807. 281
Provisions 2. 850 15. 900(—) 45.315(=) 3. 000 8. 550
Men & effects for 76p 9.120 2.707(=) 24.691(—) 3.015 27.496
Engine room stores 1.920 4.100(—) 7.782(—) 2.150 3.225
Bosun’s stores 0. 750 13. 000(+) 9. 750(+) 4. 000 2.0C0
Fishing nets 4.500 7.000(+) 31.500(+) 1.500 6. 750
Tire fenders 1.110 - — 3.550 3.941
F.0.& L.0. 104. 158 3.593(+) 374.223(+) 1.045 108. 884
Fresh water 18. 460 18.640(—) 344.094(—) 3. 830 70.702
Parallel bar 0. 070 5.200(+) 0.364(+) 4. 600 0. 322
Ladder €. 090 18. 400(—) 1.656(—) 5.400 0. 486
Oxygen bottle 0.070 16. 850(—) 1.180(—) 5. 050 0.354
LPG bottle 0.100 16. 600(—) 1.660(—) 6. 830 0. 683
Total 408. 644 1, 907(—) 779.275(—) 2.553 1, 043.298

Table 9. Calculated results at each condition

Light condition

Departure condition with full load

ftem Unit A ® 7S B

w ton 265. 446 287. 309 408. 644 517.089

d m 1.788 1.90 2. 498 2.99

dF m 0.615 - 1.01 1.391 2.52

dA m 2. 990 2.81 3.619 3.44

aM m 1.803 1.91 2.505 2.91

T m 2.375(—) 1.80(—) 2.228(—) 0.92(--)
®F m 0.215(+) 0.200(+) 0.118(+) 0.33(—)
GG, m - - 0.272 -
GM m — - 0. 275 0.71
GM m 0.474 0.52 0. 547 0.71

M. ton/m 3.680 3.70 4. 080 4.88
®B m 0. 397(+) 0.39(+) 0.321(+) 0.22(-+)
KG m 3.041 2.90 2.553 2.38

BG m 3.293 2.32 2.228 0.87

®RG m 2.894(—) 1.93(—) 1.907(=) 0.65(—)
KM m 3.515 3.42 3.100 3.09

A: at the time of inclining experiment ; B: at the time of official sea trial
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Fig.2. GZ curves of light condition.
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