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On the Building Cost of “Kagoshima-maru”,Fisheries

Training Ship, Kagoshima University

Kenzo TAKAHASHI

Abstract

The fisheries training ship “Kagoshima-maru’ was built at Mukaishima Shipyard,
Hitachi Zosen Co., Ltd. where the work was started on Jan. 16th, 1960 and completed on
Sept. 15th, 1960. .

The construction, ability and equipments of this ship are most superior for the fisheries
training ship and the prinicipal particulars are shown in Table 1.

The purpose of this paper is to show the items of the building Cost of this ship (350,000,
000 yen) and to give a good reference to the next ship of this kind to be built.

The most remarkable fact shown in this paper is that the Electricity Part holds about
239 of the whole building Cost (See Table 8.) and this fact clearly shows that the equip-
ments of this ship are highly electrified.

Table 1. The principal particulars of F.T.S. “Kagoshima-maru”

Length by the Rule 60. 50m ‘ Main engine

Length B.P. 59. 60 ~ \ Hanshin T6TS Single acting 4 cycle

Breadth Mld. 10. 80 ~ “ Supercharged Diesel engine 1 Set
Depth Mld. 5.39» Max. designed output 1,700 P.S. x 245 r.p.m.
Designed load draft 4.30 7 ‘ Normal output 1,440 P.S. x 232 r.p.m.
Gross Tonnage 1038. 14T | Main Generators

Net Tonnage 322:717T ‘ A.C. 450V, 200 KVA 3 Sets
Fish hold 30.38m? | Trial Speed 15. 512 Knots
Fuel oil tank 349. 17 » ‘ Sea Speed abt. 12.500 »~
Fresh Water tank 226.46~ | Days of Run abt. 44 Days
Lubricating oil tank 24.27 ‘ Endurance abt. 13, 200 Miles
Complement | Classification NK, NS*, MNS#*
offier 15 | Builder Hitachi Zosen Co., Ltd.
Teacher 5 | Mukaishima Shipyard
Crew 27 | Keel laid Jan. 16th, 1960.
Student 48 Launched Jul. 11th, 1960

Total 95 | Delivered Sept. 15th, 1960.
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Table 2. The Capacity not included in Gross Ton

Position and Name

Capacity (m?)

~ Forecastle

_ Boat Deck

Wash and Dry Machine in Cadet’s Lavatory 3.277
Cadet’s W.C. 18.401
Space for Controller of Windlass 2.611
Companion Room 5. 647
Canning Plant 58. 756
Total 88. 692
robp
W.C.  (Centre) 5.520
” (Officer) 12.:522
” (Crew) 17. 596
# (Hospital) . 893
Companion Room 12, 991
Steps 4. 262
Space for engine room 86. 957
Wash and Dry Machine in Crew’s Lavatory 6. 259
Galley 57.870
Air Conditioning Machine . 931
Space for Ventilation and Light . 840
Escape Hole 1. 146

Total
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Companion Room 7.414
Air Conditioning Machine 2,426
Total 9. 840
Steering Room
Companion Room 0. 856
Total 0.856
G. Total 316. 175m*
1000 4 - :
(?ﬁ*m per ton) ~ 111.61 Tons
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Table 3. The Result of the Tender

Tenderer Clost Remark

Ishikawajima Jukogyo Co., Ltd. 379, 000, 000

Uraga Dock ” 399, 000, 000

Hitachi Zosen ” 347,000, 000 Successful Bidder
Fujinagata Zosen ” 369, 000, 000

Harima Zosen 7 349, 500, 000

Kawasaki Jukogyo ” — Declined
Mitsui Zosen ” — 7
Nihon Kokan ” 362, 000, 000

Mitsubishi Zosen ” 368, 000, 000

Mitsubishi Nihon Jukogyo 7 374, 000, 000

Shin Mitsubishi Jukogyo 7 405, 000, 000
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Table 4 The Expenchturc of the Budget

Item Cost Remark

Main Work 3 347, 000, 000
Additional Work 1, 513, 000
Travel Expenses 1, 186, 000
Charge for N.K. Superintendent 300, 000
Balance (Returned to the Government) 1, 000
Total ¥ 350,000, 000 N T

CoHTN. K. (BEXRBEHS) OBEBEEHZDI1F, ROXDBEEDS S ITER £ K
WL LIt T2HeTHD
[ APNE: m%%%%@ﬁh%@&ﬂ
A B
4. FEREASFEMEEEEMAE OB M E LU E MEEE & U 3
X DT 5. M HIFEL IS OGBUR O 2345 18 O AR 3 O B R 2 B s ik
2.
o, HinEEEORELCARIC DL TR Fido®Eh &4 5
13 BN B 2 Et N BT Bl i o L 5 .
BRI (e B B e
L AR RSE RS R
WERE LTy — F 75 v EOME N ZOBREHERAEITS © &,
2. Pk BB BY &
AR DZZFEPEREIC DU TASN & [AFREE O &HMEIC Db TG N OB EEE A217 5
(Ep
3. B B9 B9 &%
BB ORLE, A, R 7 OEERES & OABYEC DL THRE M OB
=r9c k.,
4. B X B &
EABETE (MM UBERES) o5EC YL THRELUREHEATS



122 VB RS KEESTAC RS 7% (1962)

k.
5. ik % B %
BT, e, WRAR, HRAE, fodns THA, WL, BRGSO AFMEI RO FRE K
UBIGHERET S T L.
C RN &HE
4. BEREAEMMEE MG R R U — R ENA 2.
2 i

RITN. K. IC BB 2 I U TR IGRERIC DL T,
1. RiEficizN. K. REZHODESRS VREESHEEINTL 2 0 THRERTOEEZ

LTHE S DITHERED - 2.
2. FEHR, BEBHOBEEEE S EIETIEN O B A IERICEONC R > TR 2722 LR
i, PN OETH RERLC ERYFICHEE - BEE LT ik,
3. BEIC B TERNBEERUEERS OB OHERETFICE - Tl ik,
4. YVEMETE OREE LT OB E LA B AL T,
5. N.K. A#fit s UCIEFIC TEA D 5 T & sk,

F RS,

5. @b ¥ M0RfE

AMBHEOFEIZ 3BT AMTH - 7208, TOHFICIRKE - #4&ENI0THE2&E A T
WEZOTHMITHEBIPELDCNEELT WAL DEEEH, AMOKE + ¥ 4 0 MM
Table 5 DD L1355,

Table 5. The Cost per Gross Ton

Amount Cost per G.T. Remark

Budget (350, 000, 000) ¥ 337, 141
Work only (348, 513, 000) 335, 709
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Table 6. The Building Cost List of The Fisheries Training Ships

P ) 1 B | Cost per
- \ e | : Date of | Building Cost | p
Owner ; Ship’s Name G.T. } Builder | Completion i (abt) | A
POl T8 LA e Sris 2| | (abt.)
| | | |
| |
The £ : | ‘ .
Tokyo University| yy ¢ oo mary| 1387.72 Fujinagata | Aug. 55 |¥ 488,000, 000‘¥352, 000
|

of Fisheries ‘

The College Mitsubishi 7 ‘
e Koyo-maru | 1215.33 guto \Sh; | Sept. ‘58 479,000,000‘ 394, 000

Kagoshima Kagoshima- ' Hitachi , ’
Univeriity S 1038. 14, Mk ashims Sept. “60 | 348,513,000 336,000
Hiroshima Satsumaseiun- | | Nihon Kokan ” |
Prefostore | e ‘ 220. 78 SR Sept. “60 | 73,000,000, 331, 000

L 1
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Hiroshima \ : \ Hayashikane vea | |
University Toyoshio-maru| 71.84 e Mar. 59 27,900, 000‘ 338, 000
Hokkaido ! : ‘ |
Uni i | Hokusei-maru | 221.61) Miho Zosen Feb. 757 | 79, 500, 000 359, 000
niversity | |
T | |
L Ll  Kano-maru | 152.26  Konishi | Apr. '57 | 44,700,000 294,000
1 \
Kanagawa | Miura-maru | 160.07 ” Mar. ‘57 | 59,800,000 374,000
Prefecture | |
Kagoshima o | = Mitsubishi : ‘5 ‘
Ugiveusity ‘ Keiten-maru | 265. 09 Sl e a ek Feb. 754 69, 100,000 261, 000
[ B 1 (S0 N o e
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Table 7. The General Cost List of the Work

— \ o

s ‘ | g
Dl\lSlOnE Part ‘ Name of the Work ‘ T | Addit\i;graé “ —

l i 1| Hull ¥54 013, 000 —| 54,013,000
1 i 2 | Equipment 41,995, 950 37,100 42,033,050
. Deck 3 | Refrigerator | 20,980, 000 50,000 21,030, 000
Direct | ‘ 4 | Fishing Arrangement 11, 164, 000, 268,000 11,432,000
"‘g’rk‘ | 5| Fittings 26,219,000 260,000 26,479, 000
ost - — | -
? Total 154 371, 950 615 100‘ 154, 987, 050

‘ : Main Engine, Shaft, - | -
| 6 Propeller and Setting l 31, 790 000 ‘ 31 790 000
| 26, 503, 000 52,000 26,555, 000

| Engine | 7 | Aux. Engine and Setting
‘ | Engine Equipment 12,247,000 215,600 12,462, 600
20 Ly - 5 R - ] whd 1 A= U 7\ EPI
‘ Total - 70,540, 000‘ 267 600‘ 70, 807, 600
gl . MEEERE——15| | R
‘ 9 | Electric Source 17,016, 000 — 17,016,000
} 10 | Lighting and Communication 8,115, oooi — 8,115,000
E‘CC‘“C“YJ 11 | Motive Power | 2,898,000 — 2,898,000
‘ 1 12 | Wireless and Instruments 38, 191, 000 350,300 38,541, 300
‘ Total | 66,220,000 350, 300% 66, 570, 300
D.W. Total ‘ | 291,131,950, 1,233,000 292, 364, 950
Common| Indirect Expense 36, 173 050 194, 250} 36, 367, 300
Expense | General Control Expense | 19,695, 000 85, 750: 19, 780, 750
G.E. Total | 55,868,050, 280,000 56, 148, 050
G. Total | 347,000,000 1,513,000/ 348, 513, 000
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Table 8. The Cost Percentage of the Direct Work Occupied by 3 Parts

Part Clost Percentage
Deck ¥ 154,987,050 53.0%
Engine » 70,807,600 24.2 1
Electricity » 66,570,300 22.87
Total ¥ 292, 364, 950 100. 0%
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Table 9. The Cost of the Direct Work for Deck Part

Cost
Name of Work
Materials Labour Service ' Total ‘ Percentage
[ ]
Hull ’¥35, 243, OOO; ¥ 3,960,000 ¥ 14, 810, 000/ ¥:54, 013, 000, 34.8%

30,085,050 7,468, 000 4,480,000I 42,033,000 27.1/

19,175,000 1,000, 000 855,000 21,030, OOO‘ 13.6»
10, 732, 000 200, 000 500,000 11,432,000 T.4nm
26, 279, 000 200, 000 — 26,479, OOOf 17.1x

Hull Equipment
Refrigeration

Fishing Arrangement
Fittings

Total ¥ 121, 514, 050 ¥ 12, 828, 000 ¥ 20, 645, 000 ¥ 154, 978,000 100. 0%

Table 10. The Cost of the Direct Work for Engine Part

Cost

Name of Work
Materials ‘ Labour Service Total Percentage

Main Engine, Shaft, : } | 3
i ¥30,107,000% 835,000 848,000 ¥31,790,000  44.97

Aux. Engine and Setting 25,462, 000 100, 000; 993, 000, 26, 555, 000 37.57
Engine Equipment 6, 333, 100i 3,470,000 2,659,000, 12,462,600 17.6 »

Total ¥61,902, 100 ¥ 4,405,000% 4, 500, 500370, 807, 600  100. 0%

Table 11. The Cost of the Direct Work for Electricity Part

Cost
Name of Work T T
Materials | Labour | Service ‘V Total Percentage

i \
Electric Source ¥16, 316, 000{ ¥ 300,000 %  400,000%17, 016,000 25.6%

Lighting and 1 |
i 6,315,000/ 1,200, 000 600,000, 8,115,000 122
Motive Power 1,998, 000 600, 000 300,000 2,898,000 4.3,

Wireless and ‘

e 37,716, 300i 525,000 300, 000] 38, 541, 300 57.97
Total ‘¥62, 345,300 ¥ 2,625, 000, ¥ 1,600, 0001 66, 570, 3001 100. 0%
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Table 12.  The Price List of Articles (Amount > 1, 000, 000 yen)

| |
Part Name of Article - Quantity Unit | Unit Price ‘ Amount
Steel and Iron ’(
Deck Steel Plate 498. 3 Ton ¥ 52,000 3 25,911,600
7 V 45.0 7 50, 000 2, 250, 000
Engine 7 20.0 Va 50, 000 1, 000, 000
” Striped Steel 6.0 ” 60, 000 360, 000
Deck Section Steel 100. 0 ” 50, 000 5, 0600, 000
V4 Vi 8.0 ” 45,000 360, 000
Engine Va 4.0 Va 45, 000 180, 000
Deck Bar Steel ‘ 8.0 P 43,000 | 344, 000
Engine ” ; 2.0 ” 43,000 86, 000
Deck Forged Steel 3.0 ” 120, 000 360, 000
Vi v 4.0 7 180, 000 720, 000
Engine ” 6.3 7 120, 000 756, 000
Deck Cast Steel 5.0 7 170, 000 850, 000
” ” 1.0 ” 150, 000 150, 000
” Cast Iron 2.0 ” 100, 000 200, 000
Engine ” 3.5 7 80, 000 280, 000
Deck Rivet 3.0 ” 80, 000 240, 000
” Bolt Nut 4.0 ” 90, 000 360, 000
Engine ” |, 2.0 v 90, 000 180, 000
Deck Gas Pipe White 4.94 7 90, 000 444, 600
” #  Black 4.0 ” 75, 000 300, 000
Engine ” 10.0 ” 75,000 750, 000
7 Steel Pipe ; 1.0 ” 120, 000 120, 000
S—— — I — - 3
Total 754. 04 " Ton 3£ 41, 202, 200
Deck Cast Bronze 1 | Ton | 600,000 600, 000
Engine p 750 ‘ K.G. | 900 | 675, 000
” Manganese Bronze “ 3 Ton J 500, 000 ‘ 1, 500, 000
_Lumber or Timber
Deck Lumber, Soft ; 100 1 Koku ‘ ¥ 4,000 i ¥ 400, 000
” ” ” | 200 SvZEa 5,000 | 1, 000, 000
J 2 Hlagl 80 | 12, 000 ‘ 960, 000
” Wooden Deck Plank | 143 | ” 16,000 | 2, 288, 000
% | Veneer Plank 1 Set | 1,500,000
” Lumber, Soft L 130 Koku | 5,000 | 650, 000
|

Engine ” ” | 5 ” 4,000 | 20, 000




126 FEVR R RS KEEERI RS 7% (1962)
Total 658 Koku } 6,818, 000
1 Set ‘
Deck Paint 10 Ton | 200,000 ‘ 2,000, 000
|
[ 37K.W. Electric 3
@ | Windlass with motor : et ‘ 3,000, 000
25K.W. Electric ‘ *
/i Capstan with motor . “ ! i 1,300,000
7. 5K.W. Electro- i ‘
S Hydraulic Steering Gear . i 1,880, 000
” Valves 1 ” ‘ 1,007, 000
7 Scuttle 1 % 1, 300, 000
” | Upholstery 1 AR 1, 500, 000
| |
” | Machinery in Galley 1 e } 1, 500, 000
/7 | Various materials 1 Yol 1,434, 350
” i Refrigerator 1 ” ‘ 17, 000, 000
” | Vinyl Cork 1,920 Sheet | 600 1, 152, 000
|
67. 5K.W. Trawl Winch [
” el 1 Set ‘ 6, 714, 000
” Canning Plant 1 /2B 3, 000, 000
7 Legal Fittings 1 i 2,000, 000
Vi Nautical Instruments 1 AL ] 32, 536, 200
” Life Rescue Apparatus 1 ” 10, 079, 000
” General Fittings 1 ” 1, 300, 000
Instruments of
Oceanographic
5 Observation and 1 % 6,691, 200
Laboratory
Lot 1,700 P.S. Diesel [
Engine Main Lo 1 2 ‘ 26,717,000
” 250 P.S. Diesel 3 » | 4,000,000 ‘ 12, 000, 000
Aux. Engine
” S Ale @l 2 # | 930,000 ‘ 1,860,000
Compressor with motor ‘
// Lubricating Oil Pump 9 o 875,000 | 1,750, 000
| with motor
| Universal Working ‘
7 Nelhins 1 ” | 1, 600, 000
Arrangement of Distilled ‘
” Ve 1 7 | 1, 620, 000
|
” | Engine Fittings 1 Ze 2, 500, 000
Blockricity | SR YA . 3 s 2,350,000 7,050, 000
1
4 | Main Distributing Board 1 e | 6, 000, 000
< Transformer 6 /7 200,000 1, 200, 000
4 Wireless Apparatus 1 ” ‘ 12, 350, 000
Z Loud Speaker 1 ” 1, 000, 000
_Wagss of Workngn,
For Hull, Hull \
Deck Equipment, Refrigerating 12,618 Man 1, 000 12,618, 000

and Fishing Arrangement
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Hraine For main engine, aux,
“ng engine and Engine 4,335 ” ” 4,335, 000
Equipment
| For Electric Source,
Electricity | motive power and 1,400 ” ” | 1, 400, 000
| Wireless apparatus ’ ‘
|
| Total 18,353 | Man ¥ 18,353,000
LElgemic Weldug,
| For Hull, Hull Equipment |
Deck | and Refrigerating 25, 000 Hour | 480 12, 000, 000
‘ Arrangement
For Main Engine, ‘
Engine ‘ Aux. Engine and Engine 2,200 ” | 1, 056, 000
| Equipment | |
i Total 27, 200 } Hour ¥ 13,056,000
Design
‘ For i
'\ Hull, Hull Equipment ’ |
| and Refrigerating 1 Set 3 5,000, 000
Deck | Apparatus :
| For Main Engine ‘
| Aux. Engine and Engine 1 ” 1,810,000
| Equipment
; Wi S S e e =
; Total 2 } Set | ¥ 6,810,000
Charge of Tower Crane e 7
[ For [ |
| Hull, Hull Equipment -
Deck and Refrigerating ’ 630 ‘ . L300 S0
Arrangement
For Aux, Engine &
| and Engine Equipment ‘ 250 7| & 875, 000
—_— ‘ | — ——
| Total 880 | Hour ‘ L ¥ 1,320,000
e e s = i = B | ——
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Table 13. The Cost List of the Instruments of Navigation
Name ’Number‘ Maker ‘ Cost
- . S R S - i £
tic C Reflection T 1 | Tokyo Keiki ‘
magnetic Compass (Reflection Type) okyo Kei x} | 510,000
” (Stand Type) 1 ”
Rader Decca TM-909 1 Decca 5, 205, 000
7 R.C.A. CR-103 (Renewing Cost of M. G.) 1 Sampa Kogyo 400, 000
Rudder angle Indicator | 1 Tokyo Keiki 85,000
Faximile | 1 Nihon Musen 850, 000
Loran 1 Koden 620, 000
Decca Navigator (Kit only) 1 Decca 110, 000
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Gyro Compass (Sperry Mark 14, Mod. T.) 1 Tokyo Keiki \
” Repeater 6 ”
Gyropilot : 1 b ) 4,700,000
(Tokyo Keiki) MK-1 with Remote Contoller
Course Recorder 1 ” J
Track Recorder (Dead Reckoning Indicator) 1 Hokushin Denki 1,650, 000
Electric Log (Towing Type) 2 Tsurumi Seiki 240, 000
Bottom Pressure Log 1 Hokushin Denki 550, 000
Echo Sounder =~ Marine Graph 1 Nihon Denki 480, 000

Van Graph 1 ” 600, 000

NEC-811 for very deep sea 1 ” 2,950, 000

SD-1500 (Portable) 1 ” 850, 000
Sea Scanner 1 Y 2, 050, 000
Chronometer 1 Naldan 200, 000
Sextant 10 Tamaya 368, 000
Binocular 5 Nihon Kagaku 71,000
Binoculartelescspe 1 ” 176, 000
Oscillometer 1 Ryokumeisha 120, 000
Electeic Transmitter for Wind direction and Speed 1 Koshin Denki 550, 000
Robinson Wind Indicator 1 Nunotani Keiki 20, 000
Aneroid Barometer 1 Utsugi ; 45, 000
Assmans Aspiration Psychrometer 1 Ota Keiki 7,500
Self Registering Barometer 1 ” 10, 700
” Thermometer 1 ” 10, 400
” Hygrometer 1 ” 10, 600
” Pyrheliometer 1 ” 20, 000
” Rain Guage 1 ” 26, 000
7 Evaporation Guage 1 ” 11,000
G.E.K. 1 [Rikagaku Kenkiyusho 1,200,000
5,000M Electric Sounding Machine 1 Tsurumi Seiki 3, 700, 000
3, 000M ” 1 ” 4, 000, 000
Hand Sounding Machine 2 ” 140, 000

|
Total 32, 536, 200

Table 14. The Cost List of the Instruments of Oceanographic Observation and the Laboratory

Name ‘ Number| Maker l Cost
Bathermograph 1 Tsurumi Seiki ¥ 121,000
Reversing Thermometer Protected 15 Watanabe keiki 202, 500
” Unprotected 10 ” 170, 000
Reversing Thermometer
for Deep Sea Protected 2 ” 27,000
7 Unprotected 2 7 39, 000
Reversing water bottle ~ With metal Tube | 5 Tsurumi Seiki 97, 500
7 With Polyethylene | 5 o 132, 500

Tube
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Y 2,600

SurfaceWater Sampler 1
Submarine Clinometer £5) ” 77,500
Wire Angle Indicator 1 3 ” ; 8,700
Ekman-Merz Current Meter 2 7 ‘ 97, 600
Electric Current Meter 2 ” i 670, 000
Sampler Bottom Type 1 7 f 48, 000

” Piston Type 1 ” 5,200

” Underway Type 1 Rigosha | 31,000
Depressor 1 Tsurumi Seiki | 5,200
Submarine Photometer 1 Toshiba 86, 300
R.B.T. Self Recording Direction Current
Meter ‘

Wire Type 2 Tsurumi Seiki 130, 030
Wireless Type 2 ” 1,039, 000

Wave Recorder 1 Tamaya 169, 000
Photoelectric Colorimeter ‘k 1 Kotaki Seisakusho 150, 000
Centrifugal Separater [ 1 Sakuma Seisakusho 35,000
Grass Electrode PH Meter 1 Horiba Seisakusho 90, 000
é}t}xﬁg;x:g?cg?ne::rll?matlon apparatus of i Nitamitia 343, 000
Thermostatic incubator (Shaking Type) 1 ” ‘ 155, 000
Electric Thermostat 1 Vi } 90, 000
Electric Constant Drier 1 ”
Electric Hearth 1 7 } 73,000
P%}gyg;iﬁ;;;gfﬁgsgir‘;ASEIP;;i;us 1 Nihon Orugano Shokai 110, 000
Balance upscale 1 Yamato Seiko 1, 100

7 Selft acting upscale |1 ” ’ 1,400
Electric Counter e o1 Maruzen ! 450, 000
Binocular Microscope 1 Union Kogaku 271,000
Phase Microscope {1 Orinpas Kogaku 97, 000
Light Source of Microscope } 1 ” 11,600
Radiation Counter | 1 RikagakuKenkyusho 200, 000
Surveymeter ‘ 1 Riken Keiki 83, 500
Micro Recorder [ 2 Sanshin Kogyo 120, 000
Dual Beam CRT Oscillograph | 1 Toshiba 580, 000
Temperature-Depth Recorder ‘ 1| Hiyoshi Denki 670, 000

| I
Total ¥ 6,691, 200
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