(4)

(5)

{(5)

(7

(8)

(9)

(10}

3-4-2

(1)

(2)

Optimum facilities planning has been made in due consideration of the geological
survey results at the site and its natural environmental conditions.

Careful attention has been paid to the production system in the yard because the
industries related to shipbuilding have not fully developed in Thailand. '

Tug boats are to be chartered on lease condition because of less initial investment

and their low operation ratio.

All work machines are preferably of the same type or make for the conveniences

of parts interchangeability and maintenance.

With regard to yard service facilities such as compressors and doek draining
pumps, each unit is preferably be of half or so in eapacity in suitable numbers up
to their required level to avoid overall failure.

The arrangements of the facilities have to be intended for possible expansion in

future.

A jetty is to be built to secure suitable water depth at the site.

Basic Plan of Shipyard Facilities
Shipyard Site
The yard ground level is to be 3m above the mean sesa level (MSL).

The repair shipyard has been planned to be located in the north of the reclaimed
land under the consideration of adjacent agri-bulk jetty for the cargo handling and

manoeuvering of big vessels. {Refer to Fig. 3-4-1) _

Type of Dock

There are two typical types of _ship repairing docks namely; f loa'tirig and graving.
The alternative of 20,000 DWT floating dock is studied in Section 4-1.

A graving type has been adopted because of the good survey results as follows:-

(a) The nature of the soil at the dock construction site is sufficiently solid
for graving dock construction.
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(b)

(c)

)

(e)

(£

In this project, the sea depth has been taken at 7.5m in front of the
repair shipyard. In the case of the floating type, the depth will need at
least 13.65m at the dock site area and require huge amount of dredging.

Th'ough generally the graving type dock is more ekpensive than the
floating one, in this case the former is thought to be economically better
than the latter because of the excellent nature of the soil will make the
dock construction cost less expensive and durable almost forever. In

addition to the above, the maintenance eost is far lower because of less

maintenance cost; only for pumps and gate with their accessories.

The floating type dock requires far complicated operation because of its
condition of being always subjected against strong winds and high waves
especially at the time when the ships are placed on it.

Docking and undocking operations of the graving dock are easier than the
floating one.

The efficiency of ship repairing in the dock is mueh higher in the graving
dock than in the floating one.
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1) Dock Gate
Among many types of dock gates such as floating, flap, slide, the flap type is
employéd for its easy manipulation and quick action, under the consideration
of high frequency of open and close operation.

2) Main Draining Pumps of the Dock
The capacity (Q) of a main draining pump is calculated as follows:

Scheduled draining time .ecevecenn e T
Scheduled number of pumps ....o... rrereerraeers N
Required Hre_.ining quantity ..... saneas vrrsesiane V=Vq - Vg
Quantity of the water in the dock
without ships in it ... O
Displacement of the ship in the dock ........ Vg
Q= - V1<1T

The dreining time of a repair doek is scheduled to be 2 to 4 hours in most
cases. AsS assuming the draining time for a 20,000 DWT ship in dock to be
two hours (tide level MSL), the number of pumps is t'wo,' and the displacement
of a 20,000 DWT is 9,000 m3, the pump capaéity is calculated by means of
the draining quantity estimated from Fig. 3-4-2.

V = Vg - Vg = 175m x 28m x (1.6m + 0,5m + 4.5m + 1.5m) - 9,000 m3
= 39,690 m3 - 9,000 m3
= 30,690 m3

v/T 30,690 m3/2

Q= N = 7 = 7,670 m3/hour

3) Dockside Cranes _
A c'rane is to.be'érranged at each side of the dock to earry out the efficient
i’epairing job in a short time. A 20T level luffing crane is to be adopted for
~ the south side side under the consideration of the weight of a screw propeller,
a rﬁdder', aﬁd a propeller shaft. A 10T level luffing crane is to be adopted for
the north s'ide considering the total weight of a "hull assembly bloek"” with
four to five shell plates attached to them.

{3) . Dock Dimensions
Tlie dry dock dim'ensions have been based on the average dimensions of a cargo
vessel of 20,000 DWT (L=165m, B=23m),
' Dock Length = 175m
Dock Breadth= 28m
Doek Depth = 1i.1m
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2)

3}

PE TN

2]
280,

Dock length _ _
The dock length has been deeided to secure the necessary space for easy
renewing and replacing rudders, _propellers and propeller shaits.

Dock Breadth
The dock breadth has been decided to seeure the sufficient dock bottom-
space, docking, undoeking, and scaffolding for painting of outside shell.

Dock Depth , _

The dock depth has been decided teking into consideration the following
itemst _ _
-Thedrafto_ftheshibstob_edocked""“'--" ----- AR 4.5m
- The height of keel and bilge blocks «+rvove: R LR R . 1.6m

~ The height from the high tide levelup to the ground level - veeses  1,75m
- The height from the mean sca level up to the high tide level «+-++  1.25m
- The clearance between keel block and hull bottom »+*+* SERRETE 0.50m
_ The height from the mean sea level up to the low tide level ««+ <+ 1.50m

Table 3-2-4 shows the relation between the tidal h'e_ights and the hours per
year, Fig. 3-4-2 shows the figures related to dock depth decision.

" 20,000 DWT

L S

oM : : . . om
23.00 g 250

Fig, 3~4-2 Section of Dock for 20,000 DW’I‘ Vessel
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4-3

(1)

Service Faeilities

1)  Fleetricity
Eleetrie power is supplied at 6.6 kV, 50 Hz from outside and a substation is to
be built on the premises The power is to be transformed and supplied
through the substatmn and the trasnussmn cubicles to the dock pump roem,
]etty and shops It is prefeled that the power is supplied at a high voltage of
6,600V or 3,300V to the dock pumps and the eompressors. The power is to be

supp]_led to other machines and tools at 380V or 220V. Various power
distribution panels to the above as well as to ships are to be installed.

2)  Water

Fresh water is supplied from outside. A water reserve tank is to be made.

The water is to be distributed through the reserve tank.

3) Oxygen, Acetylene

Both are to be supplied from outside and stored at one place by means of

~ pressure vessel and distributed through the pipe lines.

4) Compréssed Air

(‘ompressed air is to be supplied from the au‘ compressors to the dock, ]etty,

and sa on thvough pipe lines.

Layout of Repair Shipyard

Fig. 3-4-3 shows the arrangement of ship repairing facilities.

Dock

A guard rail is to be laid on each side of the dock for the safety of docking

-worker's operation.

A level luffing crane of 5T/30m x 10T/20m, is to be installed on one side of the

dock and one 10T/30m x 15T/20m on the opposite side, so that heavy materials

- such as ruddér, propeller shaft, and propelier can be easily hoisted and lowered.

 Mooring J etty

The ]etty of 150m long is to be constructed at a rlght angle to the shore line for

. mooring ships. The level luffing crane of 5T/10T x 30m/45m type is to be

o -97-



(3)

(4

installed on the jetty which can reach the outside ship center line when two ships
are moored side by side on sne side of the jetty as shown in Fig. 3-4-3,

Huall Faprication Shop

The hull fabrication shop is to be located at the sxde of the dry dock to give
priority to the repair of the damaged ships and also capable of handling various
other works such as tanks, girders and bridges ete. Fig. 3-4- 4_shows the inside

layout. -

Work Shops

Various shops are located near the dock and the jeity.

1)

2)

3)

4)

5)

6)

Machine'ry Shop;

‘The machinery shop is to be arranged to do machining of tailshafts,

propellers, and so on. Especially small lathes are to be available for bolt

manufacturing. Fig. 3-4-5 shows the inside layout.

Carpenter Shop;
Various kinds of wood working machines are to be arranged fo manufacture

wooden articles.  Fig. 3-4-6 shows the inside layout.

Sail Loft and nggmg Shop;

Sail loft is to consist of a markmg floor place and a sewmg shop where sewing
machines are arranged. The rigging shop is to have work tables available for
wire cutting and splice making. Fig. 3-4-6 shows the inside layout.

Engine Repair Shop; . _
A propeller pit is arranged for propeller job because the crane height is not
sufficient. A chemical cleaning tank is to be made for the cleaning of engine

parts.

Finishing Shop;

In the shop, work tables and grinders are to be arranged keeping as spacious
floor area as possible to earry out efficient repair job of winches and others.
Fig. 3-4-7 shows the inside layout

Electrical Shop; _
A coil winding machine, a dryer, and a varnish freatment tank are to be
arrahged to repair elecfric motors. Fig. 3-4-8 shows thé_inside layout.
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7)  Hull Outfitting Shop;
A material strorage area, a marking area, a cutting area, and an assembly
and welding yard are to be arranged one after another along in sequence of
material processing flow. In a piping shop, a hydraulic testing place is
arranged to earry out many hydraulic tests. Fig. 3-4-8 shows the inside
layout.

In addition, a warehouse, a tool service shop and so on are to be arranged in to

secure efficient job performances.

...9.9_



(oo Sutarin) paeAdiys aredey Jo node g-p-¢ "Srg

Aier Toaming

wag L Ramng

UpdEA deasg

- dDjeJauDH |

Ay

doyg jued

©o¥ROE J0wooy dwng

e AAQ

pae ) 2Bgsoig 91T

doyg uojied|Jae . JInH

4035190 1 Bujuooiy

Ldoyg  Ardujyoep

404G L30T T Buiysur o

douyg adid

doys Bupliuying HnH
L doys” waruedies

doyg BuBbiy-w 3197 418g

| BOUS PIIANIIG (OO8L

asnanadem, |

Codur) jusuneods | ebemag

@@b@@@@@@ﬁ@@@@@@@@

[ f T En T

wWogt nos 1

:” 9L -

TEGE D
\ N>
| H!!HW ]

/ ) >

if\/\

~

WOEL BT xGLL

.@\/

v
o
5t Y

r.
\
RS
B

- ——— iy

D)

o ———

_ﬂDl _._DuDE @

L @snop  paenty @

paug woel | Q) |

el FURL3eY 7 WRBAXD ﬁu

w00y wossesdunn 4y | (B)

uojleISqRg 01093 [
AUE | BAJRERY JBIEM, @ .

, “amwen Bupeal | (&)

Amsupdsic 1 ueSIUES ‘REACH SHNLOM ‘NS @
Lasnopy asog | (D) |-

_ sbrueh @

suping weneasuwey | @

o n ————

N

{
[,

- R
,wm. : [

i e e e R e e =

~100 -



doyg uotyealiged NINH §7) v-v-¢ "ol

g-5-¢ *B1d ut ot smous O se10N

/1 rllluqﬂ{# =
. -1 AT e ]

S31as § X Jo0y ajgela.]

UoRoas W-v N\
A Y

¥
)
1
000 0 T 000 08 R 00005 _ 00068
W w ’ 4] - W
j o . - 1 .
. : g 100L L sunatyy Buipiom
| .
=z pauy 1S W Bupuiey | - Eady Kjquessy ang - : , . 4ol Eauy 001G 2R d |1991S
m . B3y puied \'4 : ' 001 sanyie] Brapjaepy &y S .n_ !
S 1 ’ ’

sbessey

| oUTEeN BUsity

ﬁ | \l . v BOJY x_.n_:.mmw..,.\
N .
- 0&& : _/ .
T A
_ - _ \@...% b / » _ .
su[ 493usy oUeLD SpIG Hoe( g ] M

T ’ Pt



g-p-¢ 813 ut -oN smeys () raj0x

doyg Azeutyosi ({3) ¢-¢ “Sid

ubo'e
: {3

B34y }001g (Bradjeyy Buey

—_ XOE o5 w

L

supoeyy buliog ejqeilog

Xog (0oL
<2100
Buipuilo -
- Eeg
: _ _ oHien _ duadg 1R |d BR NG
. ayzen) \
234y =briig _ * . ! .
sjuey BuLIn}DENuEl w _o__:...y PBid BUIOM
. |
IE 81Bj POTLING
2ody aBrIIG H_E:nj _
Sided pysiuld

0006¢

pbessey

ﬂ auyacyy dup
sungse uILIEY UL
Bujeog
icipey

TERER

—

auiyac i
Burdenys

—

2UIDUN
Bupiolg

prog

suyaty Bujsogd

U0z 40K
. r - ]
] t
b duiyoepy Bulaog
[y BOZLIOH
; . eaay
auiyory (901G 1IN
Bujue|d T
P 17 4 —
i
USRI Auet abeJoig
Buipun sy 1o 110 Gupjeopsgny wooy ¥No0Ig [0OL

YOUIMG Ly

P 1

[ xom oo | _

- 102 -



doyg BursBry §7) pue 3yo7 Ireg ‘dous asuedie) (1) 9-9-¢ ‘Sid

¢-p-¢ *813 ut ~oy smous ()3930N

.-.103_

Go0‘sy
b
6Go0z ] c__,“_m«
" .
'7 ouyoTy Bupues)
o1gE ], Bupjsom ‘wooy ) . __ T:.:%s_ Buitiog
asnoye sep S3aed ebes0is E
s | Lo | —
aoey Bubpely
omqe, A%eL .
392 Buyaciy Buinsopm
. | s |
ww i ¥ b . .
= 2B BuJOAl . o ’ ebessey
ouyoep ,
: jaryany - megl
3 : : Buped ~~enzag
suyaeyy Sumes : : wooy
) ] 6 o ©uepEaisuy .y
: aneld 9bRU0IS FET Ny i
ey Bumes  B9BIg BuMeS [BrisEpy  S|00Y, wooy Aug P WA 3Bl
D : . ) asuenn B Msiioial pueg ELEEN:
* wnnoR A ' , ’ .




doyg Suwystuid H7 2-p-¢ Hd
e-3-¢ *811 u1 "oN smous () :310N _ S

000'92
. W
L T S—— —
1 w
R i ot I aveiy
NS R - : Builss | oyneaphp
P R S pamig BUIURa|G [EOpNOND : _
=™ Ny = P = =
Y| ag|iadodd o
W e Hd i d . EITILT N

-~ 104 -

- X
X : "]
~ .
DN £ .
5
J00) 4 80BlING Buiaooun) a
o
T
-
-]
fad
Singg
.n.UW . phussny
= .
=
] 5 £
3 3 5 3
@ = 5 x
8 3 = 5
[Ced @ 3 ool
@ - @ 4
& = o
— L] o
Y T 5
®

vy

auisipe N Bulpuiagy . Guieg

O O

xog 1eey . XOgg 00




g-¥-¢ *B14 1 o smoys o308

doys Sunipno Iy §1) pue o1osry ‘doys odid §1) 8--¢ “Bid

[TLNE
n

[T

LT H el

SSNOYRJEAL - [EEdaY TRy

L T ¥og o0y LJ T | euloepy Bujpiap - |
| e[}
| 10 88044 O|MepAH .
X 1 _ .
i 19110y %
1 . Bujpuag i
| essy 8BEIOIS . )
eosd § sauigy B GIBUY ©ogRdy, uc:.e_u&, )
ebeaois edfd | - sieg 193G . B eady aderng )
. . T i . SPOOC) PAIRTOR)NURY B
_ easry BupTy 1003 QoK ss0y Butpiom 3 Kiquossy -
“ , 2
! doys  BuNILING ey
- ! 1
n
- - eSesaed
=] =%
B L=
-
fieg _ T g
deing undagy .u:_n:ﬂ :UM
00 o*..__u_ S
: S i F3 = .
Soeid . enE|d Bunxa t D W ' m. b ~
J00)d }B[g W WO0|4 QUIDBADUOH Bulpropy .a,v._( Kpuassy S| nzapAp ] um_. P H .M..ﬂ
. . . i =wpal @ i o
i - 7y =
=3
anng Bujpuig - m ) %
tepusg -~ @ ]
sdig —
f susey SUpo | xog 166L BUOLY BuUIP|OA, ] -xog ol ?_E_.ﬁ..o ® a.._uw..“&
900787 0003 T
o W
doyg et doys 914207
o -



3-4-4 SBpeeification of Facilities
Table 3-4-1 shows the specification of facilities.

Specification of Facilities

Table 3-4-1
No. Item No. Main Particulars
Principal Items
1 Yard Area 300 x 300M = 90,000M?
2 Dry Dock 1 175M x 28M x 11,108
Dock Gate 1 Flap type |
Winech for Dock gate 2 10Tx 20 M/Min
Desilting Arrangement at Dock Gate 1 Water jet system
Main Pumps 2 go00T/H x 10M
Auxiliary Pumps 2 200T/0 x 1uM
Sea Water Pump 1 100T/8 x usM
Sea Water Line - ynd x 3004
Keel blocks 180 Load 60T
Side Blocks 80 Load 40T
Hauling Winchs 2 10T x 20M/Min
Carriers and Rails 2 185M x 2 pes
Access Tower 1 uM x 5M x fOM
Shore Ladder -3 61 -~ 1M
Rubber Fender i
Level Luffing Crane 2 5T/30M x 107T/20M
| 10T/30M x 15T/ 20M
Pipe Line compressed Air Line - ynd yx nooM
Oxygen Line - 2n8 x jooM
Acetylene Gas Line - 2"6 x HOOMV
Sea Water Line - Hﬁé_x 400M
Fresh Water Line - ynd % yo0M
Power Line 3300 vV
380 v
220 V
1Mo v I
A/C Are Welders 50 | 5008, 300A
Toilet Room. 1

uMoy oM




Main Partioculars

No. Ttem No.
Principal Items
3 Jetty 1 150M x 15M
Mooring Winches 2 10T x 20M/Min
Rubber Fenders 52
Bittas 12
Access Tower 2 yM x 6M
Shore Ladder 4 W x 2pes
&M x ipe
104 x 1pe
Level Luffing Crane _ i 5T/45M X'10T/30M
Pipe Line Compressed Air Line yud y q50M
Oxygen Line - | - 218 x 350M
Acetylene Line - aud x 350M
Fresh Water Line - 3"¢ X 350M
Sea Water Pump 1 100T/0 x 15M
Sea Water Pipe ond x 150M
Power Line 380 V
220V
A/C Arc Welder 30 5008, 3008
. Toilet 1 on x 6M
4 Hull Fabrication Shop 1 20M x 150M
(Portable Roof) Roof 20M x U4oM x 2 pes
Lattice Floor 1 1M x 5oM
Hydraulic Press 500T
Power Line 380 v
220 V-
A/C Arc Welder 30 5004, 3004
Pipe Line Oxygen Line - ond yx 5oM
Acetylene.Line - _ ond x 50M
Compressed Air Line - and x 5oM
Fresh Water Line - and x 50M
‘Portal Crane 1 51 1 - gt
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No. Item No. Main Particulars
Principal Items
5. Machinery Shop 1 35M x yoM
Lathes 3 {00 x 700
Lathe 1 500 x 1,250
Lathe 1 600 x 2,000
Lathe 1 1,500 % 12,000
Floor TypefHorizontal Boring Machine 1 Main shaft 1009
Table Type Horizoﬁtal Boring Machine 1 Main shaftISOd
Planing Machine i Stroke 24
- Shaping Machine 1 " 0.6M
Siotting Machine 1 - 0.3M
Universal Milling Machine 1 Table size
350MM x 1,500m
Radial Drilling Machine 1 3HP
Grinding. Machine 1 1HP .
Abrasive Cut off Machine 1 1HP
Bench.Drilling Machine 1 1/2 HP
Working Beds 4 1,500 x 2,000
Portable Boring Machine 1
Tool Cabinet -
Over Head Crane 1 57 x 20M/Min
Cabinet -
Tool (for cubting) -
Tool (for measuring) -
Tool Boxes
6. Carpenter Shop 15M x 30M
Band Saw Machine 1 26 inch®
Circular Saw Machine 1 10 -inchd

Planing Machine

Hollow Planing Machine
Lathe

Drying Room

Marking Place
Setting Machine

Vacuum Cleansar

Table size
1,520M x 27,9CM

My sM
3MX6M

2HP

~ 108 -




No. Item - No.: Main Particulars
Principal Ttems
Cébinets -
Working Bench 2 1,200M x 3.5M
Tools
Tool Cabinet
Overhead Crane 1 5T x 20M/Min
T Painting Bench 2 1,500M X 3,000M
Spray Gun and Tools
Cabinet
8. | Sewer Shop 15M x 20M
Working Floor 5M x 134
Sewing Machines 2
Cabinet -
9. Tool Service Shop Tool Cabinet 15M x 20M
Hand Tools -
Measuring Tools -
Cabtire - 150 x soM = 7,500M
Air Hose - 2,500M
Gas Hose 7,500
Oxygen Hose 7,500M
Consumable Tools
10, Engine Repair Shop 25M x ogM
Propeller Pit 6M x.6M |
Chemical Cleaning Tank - yM ox gM
Hydréulic Testing Place - yM x M
Grooving Surface Floor yM 5 gh
Working Tables ) 1.2M 3 3M
Grinding Machine 2
Tool Cabinets
Overhead Crane 1 10T x 20T x 20M/Min
Piping Compressed Air Line onb 'y 6oM
Oxygen Line "8 x soM.
Acetylene Gas Line i x 6OM
Fresh Water Line 2 1/2"% x 60oM
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No. Ltem No. Main Particulars
Principal Items
11 Electrical Shop 12M x 12
Dryer ™M x M
Coil Winding Machine
Charging and Discharging Pannel 0.5KVA . {KVA
Working Table 1 1.2M x 3M
Varnish Treatment Tank 1.5M x 1.5M
Tool Cabinet
12 Hull Qutfitting Shop 12.5M x 60M
Hydraulic Press 1 50T
Bending Roller Capacity 6.5M x 2M
Shearing Machine 1 Max, T = 3MM
Lattice Floor gM x M
Working Floor (Steel Plate) 8 x 16M
A/C Arc Wedlers 10
Argon Gas Welders 2
Piping Compressed Air Line 2 1/2n8 x 60M
Oxygen Line 2nd x oM
Acetylene Gas Line ond y 6oM
Fresh Water Line 2 1/2"6 x 60M
Power Line 380 V¥
220 Vv
Cabinet -
Heoists i 2T
13 Piping Shop 712.5“ x 46M
Grinding Cutter 1
Pipe Bender 1 _
Honeycomb Floor and Flat Floor gM x 140
Welding Place - gM x gM
Hydraulic Testing Place _
A/C Arc Welders 10 5004, 3004
. Piping Compressed Alr Line | 2 1725 x 60M
Acetylene Gas Line 2"y GoM
Oxygen Line 218 x oM

Fresh Water Line

217218 x oM
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Power Supply Panels

Emergency Generator

Light and Other

No. Item No. Main Partioculars
Principal Items

Tool Cabinet -
Hoists ﬂ 2T

14, Stage Center 20M x uoM
Wooden Stages 1500 50MM x 300MM x yM_oM
Convertible Steel Pipes 200 set
Stage Tower for Rudder 2 oM oy 4 gM
Péinting Stage 2 My gM g 1M

15, Vehicles

. Trucks-: 3 1ol x 1 2T x 2

Fork Lifts 3 3T x1 2T x 2
Motor Trucks 4 1T
Fire Engine 1
Ambulance Car 1
Business Cars 2

16. Vessels
0il Barge 1 200T
Ferry Boat 1 50HP

i7. Pollubtion Preventive Equipment
Ineinerator
0il Fence
Sewage Treatment Plant

18, Main Piping Line
Drinking Water Line (with Tank) 38 x 1,000M 2007
Industfial Water Line 5"6 x 1000M
Compressed Air Line 318 x 500!
Oxygen Line’ 2 172"% x 500M

, _Acetylene Gas Line 318 x 500M

19. | Service Utilities
Air Compressors 2 8uM3/Min x 7 Kg/om2
Substation 1
Transmission:Cubicle 12 66KY/380V or 220V

380V s50HZ
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No.

Iten

No. .

Main Particulars

Principal Items

20,

21,

22.

Tools
Hand Tools

Measuring Tools
Lifting Tools.
Pneumatic Tools
Electrical Tools

Welding Tools and Gascutting Tools

Protectors

Fire Fighting and Safety Appliances
Other Tools
Other {Office supplies)

Communication System

Office's Furniture

1 set

1 set

1 set

1 sét

1 set

1 set

1 set

1 set

1 set

1 set |

1 set .

Hammer, Chisel

Center Phnch, File,
Electrical Spanner,etc.
Dial Gauge, Micrometer,
Pressure Gauge,:Torque
Wrench,'Calipéﬁ, Level,
eteo.

Journal Jack, Chain
Block, Turnbuckle,
Steel Wire Rope
Nylon-Sling Belt, etc.
Aip Drill, Air Grinder,
Serew Driver, Air
Hammer, Impact Wrench,
Jet Chisel, etc.
Electrice Drill,

Dise Grinder, ete.

Drying Oven, Auto-

~ conductor Wire Brush,

Gas Cutter Torch, etc.
Helmet,iﬁlove,

Gas Mask, etec. -
Portable Fire
Extinguisher -

Gas Detector, etc.
Tool Box, Tool:Cabinet
Vise, Spray Gun, Mask

Draftsman®s Tools, ete.|

Telephone &

-Loud-speaker - -

‘Tables, Desks, Chairs,

Sofas & Other
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3-4-5

(1)

Design of Civil Constuetion and Building

The répair shipyard is planned to be constricted on the ground where the offshore
at depth of 4 to 6m is to be reclaimed. It is clear from the results of soil
investigation conducied this time that the foundation is comparatively mvorable
condition. Since the. reclalmmg work is scheduled to be performed, it is necessary

to presume the characteristies of reclaimed soil layer. The site preparation will

be made using materials taken out by dredgihg the navigation route. These
materials are mainly composed of sahdy soil. However, a small amount of clayey
soil, which is not suitable for reclaiming materials, has been locally included in
dredged soil. The design of civil and building facilities is conducted on condition
that improper materials for reclamation are not used around the doek, and the
site preparation is favorably performed using sandy soil.

Dock

1) Particulars of Planned Dock -
(a) Vesselsize 20,000 DWT (max. draft: 4.5m)
(b) Dock dimensions Depth =1l.1 m
Breadth = 28 m
Length = 175 m

2) Dock Strueture and Type
According to the results of the soil investigation, the bottom slab of each
st'{'ucture is located around the boundary line of a poor silt or silty sand layer
accumulated to 2 to 3m deep outer layer from the existing sea bottom and
silty sand layer with N-value of 10 to 20 distributed under such poor silt or
silty sand layer. It is difficult to evaluate whether direct foundation or pile
fdundatio_n is applied to structure_s, - However, it is planned that pile
foundation is emploYed_for_ each strﬁcture owing to the faet that the distance
of borehole is long and there may be any change in soil layer at the

intermediate points of borehole.

(a) Dock Bottom Slab- ,
A system for reducing uplift shall be prov1ded under the bottom slab to
decrease the volume of bottom slab concrete, The dock bottom slab
-should be des:gned to safely support wood blocks' load, and ‘should be
traversally Sldped at 1:200.
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- (2)

1)

(b)

{c)

(d)

Doeck Wall : ‘

Since the construction of this dock will be commenced after site
preparation by filling with a suitable soil, it is possible to execute the
work of dock wall through open exeavation. Owing.to the fact that there
are much achlevements of work as the dock wall, the rehablhty as
structures is hlgh, and it is economically favorable, ‘most commonly used
reinforeced concrete of buttress type retaining wall should be applied.
The dock wall shouId be united with the part of crane foundation.

Dock Entrance _
A vertical sill serving both as a pumping faeility, wineh room for the

_gate and crane foundation should be provided on both sides of the dock

entrance. The starboard serves for a pump.'room, too. As a result, the
pump .room slié'i.l be built of reinforeced conerete half in the ground. A
gateless portion in front of the dock should be conerete-paved with
consideration given to the preventlon agamst eroswn, and a slope
protectlon work covered with gravels should be executed around the

gateless portion.

bheet Pile Revetment

A tie-rod type of sheet pile revetment should be provided between
facilities on either sides of gate front and rlprap revetment, so as to
secure the depth of water in front of the dock. |

Fig 3-4-9 to Fig 3-4-11 show the plan, standard cross section and
longitudinal section of the dock:

‘Mooring detty .

Partlculars of Planned Moormg Jetty

(a)

()

@

Vessel class S 20,000 DWT
Dimensions o - ' |
Planned water depth: - MSL-7.5m
- Overall leng‘fh: ' 156m .
Breadth: - 15m

Appurtenant faclht:.es

Crane «eeeeea 10t LLC
Bollards, fenders
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(3)

2)

Structural Type of Mooring Jetty

The structure of jetty can be broadly divided into a sheet pile type and a
gravity type such as caisson. - Sinee extensive fabrication 'yard and large
erane are required for the construction of gravity type of jetty, general steel
pipe pile type of jetty should be adopted because of simpie exeeution of work.
detty should be of structure to be supported by direet piles to vertieal load
such as c¢rane, vehicle, ete. exerted on the jetty, and to be supported by
oblique piles to horizontal force exerted at the time of ship berthing and
mooring. 'i‘heré are big stones used for the ripra'p reVetment, and piles
cannot be placed. Hence, a steel girder bridge should be provided to enable
cranes, vehicles, ete. enter. Reinforced conerete girder and slab should be
pr‘_ovided‘: on fép of the piles to connect pile heads and to enable cranes, ete.
tfavel.

Fig. 3-4-12 represents structural drawing of jetty.

Administration Building

In order 1o enbance the building's function as an office area capable of adapting to

a wide diversity of office spatial needs, the number of pillars has been reduced to

a minimum, and movable partitions have been adopted between vooms. A

simplified strueture has been selected to pare down building costs.

Structure: Two-storey RC building with wooden truss roof
Total floorspace: 1,600 m?

Exterior finish: Wall :  brick masonry
Roof : asphalt lining,
corrugated steel plate
Interior finish:  Doors, windows ¢ aluminum sash
Floors : mortar base, vinyl tile
Walls : : mortar base, vinyl paint
Ceilings ¢ asbestos |

sound-insulated board

Fig 3-4-13 shows plan and section of the administration building.
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(4)

Shops

The shops have been planned to offer max:mum versatlhty in order to adapt to the

needs of each productmn lme, and to offer an optxmally favorable working
envn-onment for each shop's employees

Strueture: Steel—frame 1—storey structure w1th steel-truss roof
Exterior finish:  Walls ' : 'block masonry, painted steel,
o - ventilation louvre on erane top
Interior finish: Roof _ ' : asphalt hnmg, corrugated steel
B . o  plate _
Floors ~:  mortar trowel f:ini.sh
Ceiling - . none (heat insulating material

below roof) -

Fig 3-4-14 shows plan and section of machinery and earpenter shop
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3-5

3-5-1

Construetion Implementation Plan
Progress Schedule

Progress schedule of the project has been made on the following conditions.

© January, 1986 Start of prelifninary arrangements for construction
Septebmer, 1987 Start of construction
March, 1990 Completion of eonstruetion

(However, the yard operation is to start in January, 1990,
when its major construction work will be finished.)

Table 3-5-1 shows the master progress schedule for construection, training,

operation and so on.

-123 -



Table 3-5-1 Master Progress Sehedule

R

S— -
; e e 1986 | 1987 | 1988 | 1989 | 1990 | 1991
tem Tm— .
Master Schedule Preliminary Construc-

' arrangement | bion

Education and training

- s
il H

!
Qperation

<t

1. Civil engineering work

Road pavement _ B
Jetty : -—

Dock - -

2. Buildings

Factory shops [P T
Offices - -
Other houses - -

3. Dock-related facilities

Filling and draining facilities —
Dock gate ' -t
Others -

4. Jetty-related facilities

5. Cranes
Dock side cranes -
Jetty crane .
Factory overhead crane — -
6. Power facilities : —

7. Pactory machines -

8. Electric facilities - -

9. Sewage treatment tank - -

10. Manufacturing facilities and " -
20 on

11. Engineering . -

12. Education and training ' - -
{Overseas)

13. Education and training b -
(Domestie)
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3-5-2

Construation Investment .

Table 3-5-2 and Table 3-5-2(A) show the construction investment of this project

based on the prices in 1984.

Table 3-5-2 Construction Investement

Unit: 1,000 Baht
Foreign Domestic
No. Deseription Total currency currency
portion portion
1 CiQil engineering work 455,377 192,683 262,694
(Incl. the land cost
128,955/90,000 m?)

2 | Buildings 130,437 31,600 98,837
[ Tsub total (1) ana (2 | 565,814 | 224,283 | 361,531
3 | Dock-related equipment 2,887 33,868 - 4,019
I Jegty-related equipment T, 877 6,037 1, 440
5 | Cranes | 88,032 8M,613_ 3,419
6 | Utilities equipment and pipe 20,424 14,132 6,292

lines .
7 Electrié equipment 27,647 24,989 . 2,658
8 | Vehicles and §il barges 8,123 6,149 1,974
9 Faétory maohines 125,909 111, 191 14,758
10 | Anti~-pollution eguipment 22,038 19,380 2,658
11 | Telephone and others 3,5é1 2,913 608
12 | Furniture for offices and so on 4,272 0 L,272
T sw total (3 to G12) | 350,330 | 303,232 | 47,098
T sub votal (1) to (120 | 936,101 | 527,515 | 408,629
13' Engineering fee 60,056 52,425 7,601
14 | Education and training 22,793 22;793 0
15. Cohtingency hy,h75 Wy, 075 0
Grand Total (1) to (15) 1,063,478 6U7,208 116,270
Note: Employed exchange Paﬁe; See page 147.
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Table 3-5-2(A) Construction Investment (Details)

Prices in 1984
Unitt 1,000 Baht

; Funds
No. Description Esiiiifed
Foreign Domestic
portion portion
1| Civil engineering work | 455,377 192,683 262,694
Land purchasing (90,000 m?) 128,955 63,705 65,250
Road pavement ‘ 10,042 -0 10,442
Jetty (pier) 65,332 37,804 27,528
Dock 250,648 91,174 159,474
2 | Buildings 130,437 31,600 [ 98,837
Offices and other houses 36,308 h,859 31,449
Factories _ 76,419 22,571 53,848
Power supply equipment and wrehouse 16,149 4,103 12,06
Others 561 67 Lol
3 | Dock-related equipment 42,867 33,868 | 9,019
Dock gate (incl. winches for its 24,172 20, 403 3,769
opening and closing)
Filling and drainage equipment 8,335 7,338 997
(pumps)
Hooden blocks 2,525 0 2,525
Ship pulling-in guard rails and 6,617 5,782 835
pitts
Bridges and towers 576 0 570
Others 668 345 323
4 | Jetty-related eguipment 7,477 6,037 1, 440
Ship-mooring equipment (including 6,112 5,592 520
winches)
Parsages for up-and-down 446 0 446
Ballast pump and pipe lines 587 s 142
Others 332 0 . 332
5 | Cranes 88,032 84,613 3,419
Dock and jetty cranes 62,417 60,708 1,709
Qverbead crane 18,263 17,123 1,140
Portal crane 5,193 . 5,003 190
Hoists 2,159 1,779 380
6 | Utilities equipment and pipe lines 20,424 14,132 1 6,292
‘Water supply equipment 4,157 2,224 | 1,933
Compressors and pipe lines ' 14,003 11,630 2,373
Oxygen and acetylene pipes and 1,749 0 1,749
ducts _ _ . o
Others _ 515 278 237
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P

Funds

L Estimated
No. Description

cost . .
Foreign Domestic

portion portion

7 | Electrie equipment 27,647 21,989 2,658
Distribution panel and switch 19,582 18,680 902

board

Electric cables, wiring 1,923 1,306 617
Lighting apparatus 6,142 5,003 1,139

8 | Vehiocles and oil barges 8,123 6,149 1,974
Vehicles 4,817 4,314 503

01l barges and others 3,306 1,835 1,471

9 | Factory machines 125,909 111,151 14,758
Hull fabrication shop 8,297 5,525 1,772
Machinery shop 58,303 50,809 7,494

~ Finishing shop (hull, engine) 4,088 2,807 1,281
Carpenter shop 1,902 1,612 290

S3il loft and rigging shop 259 212 y7
Piping shop 3,374 3,013 361

Hull outfitting shop 1,934 1,459 u75

Tool service shop 8,228 §,228 G
Wareshouse (excluding stock 28,575 28,575 0

material) '

Welders and cabtyres 4,197 4,197 0
Stage center 3,038 0 3,038
Others 3,714 3,714 0

10 | Anti-pollution equipment 22,038 13,380 2,558
Sewage treatment tank 18,050 15,677 2,373

0il fences and othes 923 923 0
Incinérator 3,065 2,780 285

11 Telephone and obhers 3,521 2,913 608
12 | Furniture for offices and so on 4,272 0 4,272
13 | Engineering fee 60,066 52,1425 7,641
14 BEducation and training 22,793 22,793 0
15 | Contingency uhy, uts Huy u7s5 0
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Table 3-5-3 shows the construetion material procurement (domestic or import)
program.

Table 3-5-3 Construetion Material Procurement Program

Procurement
Item Description -
Imports |Domestics
Civil engineering work
{1) Design _ o
{2) Material _ Dock, jetty
Steel sheet piles 0
Steel pipe piles 0
Reinforced concrete
Steel bhars 0
Cement 0
Molds 0
Steel molds 0
Pitts, fenders 0
Roads
Asphalt o
Road base materisl e}
Buildings
Steel frames 0
Corrugated sheets o}
Bricks o
Lighting abparatus o o
Furnibtures o o
{3) Construction o
machines
(4) Labor force Labor force for o
conatruction
Machines and electric
facilities
(1) Design : . e
(2) Manufaeturing : _ o
{(3) Labor force Labor force for instal-~ o)
lation
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Procurenent

No. Ttem Description
Imports | Domesties
3 Wiring, piping

(1) Design o

{2) Manufacturing o o}

(3) Labor force Labor force for instalw o
lation

u Vehicles and oil

barges

(1) Design o 0

(2) Material o )

{3) Labor force Labor force for ¢construc- 0
tion

5 Anti-pollution faci-

lities

(1) Design o

{2) Material o o)

(3) Labor force o
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(1)

(2)

Execution of Construction Work

In the exccution of the construction work of this Projeet, locally procured
materials and local labor force in Thailand should be employed as far as possible.
Prior to the construction work of the dock, the surroundings of the repair shipyard
shall be encircled with riprap revetment and the reclamation work should be
executed using dredged soil. Most commonly used open excavation will be applied .
to the construction of dock. Thus, in the site preparation, the repair shipyar'd si.te.
necessiates to be reclaimed with sandy soil, which the open exeavation using well

point method is posgible.

Docek

In the execution of dock, a temporary cofferdam with cut-off steel sheet piles
shall be provided at sea area in front of dock entrance to enable opeh éxcavation_
for the dock. The excavation shall be made to the desired depth -simultaoeousiy
when the drainage of ground water shall be made according to weli~p_oint
construction method. Upon completion of excai:ation, foundation piles and steel
sheet piles for cut-off shall be placed using a pile hammer. Theri, 'pip'es for
reducing uplift shail be embeded on the dock bottom and then compacted leveling

. gravels shall be placed. After the completion of foundation work, each stfuctur -

shall be finished to a desired shape by using cast-in-place 1*emforced concrete

- After the back side of the dock wall shall be baekfilled by we]l—grameo sandy soil,

Steel pipe piles for erane foundation shall be placed, and top of pile shall be
finished to a desired shape of beam by using cast—m—place reinforced concrete.
Riprap revetment of the dock entrance shall be Iemoved during the excavation of
the doek, and tie-rod steel sheet piles of jetty shall be provided on the both sides _

of the dock entrance to secure the depth of water in front of the dock entrance.

Since the dock construction work as mentioned above is planned to execute on
land, a stability of temporary cofferdam and reliability of drainage construction
method of execavation surface will greatly influence the certainly of the

execution.

Mooring Jetty

Steel pipe piles shall be placed on a piling ship. Pile heads shall be cut off after
such piles are placed to a desired depth, and conerete forms and _Stages shall be
provided for pile heads by means of welding, ete. Cast-in-place reinforced
conerete shall be placed by a concrete pump truck on land, and the upper beam
and concrete slab shall be finished. Upon completion of the superstructure, a
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superstructure, a steel girder shall be erected by the erane on land at a space
(about 20m) between the revetment and jetty, and it will be completed by paving
the surface of the jetty with the reinforced concrete,
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3-6

3-6-1
(1

(2)

(3)

(4)

Business Management and Operation Scheme

Production Scheme
Ship Repairing

The work load in ship repairing is to be estimated based on deadweight tons of

vessels to be repaired as shown in Fig. 3-1-2.

The plan has been made on condition that repair period will reach the normal level
in 1996, taking into consideration the work achieving ability of employees because
of their unfamiliarity to the faecilities and their insuffieient communication among

themselves in the beginning of the operation.

Steel Streutrure Fabrication and Assembly

The expanding market expected for building and bridge construetion in Thailand,
with progress of infrastructure development under the current national policy,
will Tavour the effective utilization of the hull fabrication shop and yard for

fabricating and assembling sueh steel struetures.

| The production scheme for steel structure fabrication and assembly has been

drawn up to mateh the capacity of the hull fabrication shop, and with guidance

sought in examples of Japanese shipyards.

Running Repairs

Profitable running repairing is to be carried out because of the geological
condition that the repair shipyard is to be located in Laem Chabang that is a

trading port.

The production scheme has envisaged running repairs amounting to 5% minimum
in value of the shiprepair work envisaged under section (1), based on éxamples of

Japanese shipyards.

Production planning

Teble 3-6-1 shows the annual production amount for each item, (1), (2) and (3).
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Table 3-6~1 Annual Production Plan

Item Repair Ships Steel Structures Ruﬁning Repairs
Docked Manufactured (Percentage of dock
Year _ (DWT) (tons) repairs in amount)
1990 215,000 | 500 5
1991 264,000 500 "
1992 | 298,150 | | 550 .
1993 _ 3211,060 600 n
1994 349,600 650 "
1995 376,.0_0.0 700 f
1996 W75,000 700 n
1997 | 485,000 850 ’
1998 ugo.,ooo 1 900 o
1999 500,000 1,000 "
2000 _506,000_ 1,000 n.

~ Various materials are neceSsary for the running of the repair shipyard to follow

produétion schedule. A detailed material procurement sehedule must be prepared’
for its practical operation because most of the necessary materials will have to be
importéd. Careful attention will have to be paid to usual grasp of the inventory in
order to keep the total stock to the adequate level.
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Table 3-6-2 shows the standard spare parts and the stock materials.

Table 3-6~2 Standard Spare Parts and Stock Materials

Ttem

Deseription

Steel

Steel plates, Steel shapes,

Flat bars, Round bars,
Stainless steel, etc. S :

Secondary steel
products and non-
ferrous material

t-hres Wire Nets, Expanded metals, Ropes, Copper‘
sheets, Cupper bars, Brass materials (Pound bars),
Aluminum sheets, Brass sheets,; etc. '

Pipe and pipe-
relate_d material

_ Steel plpes Galvanlzed ateel pipes, Valves Flanges,

Bolts, Nuts, Plpe ,}omts (elbows, r‘educer-s), ete.

Electric material

Electric cables, Insulatlon materlals Wiring mate—
rials, ‘Electric parts, ete. _—

Parts for hull and
engine repair

Bearings, Sealing'materials,'Rihéé,EEaékings, Cleaning
0il, Zinc plates, Schackles, Turnbuckles, Chains, eto.

Tiles, Pavement materials, Carpenter-use metal pieces

Others :
(locks, door opening and shutting pieces), Insulation
materials, Canvas, ete. - '

3-6-2 ° Manpower Program

1y w orking' Hours

The number of the employees has been est1mated based on the above*mentioned
production schedule and the below-mentloned condltions.
the workers, however, has nol been taken 1nt0 consideration,

will have to be paid in order to prevent any kind of trouble caused by the mass

_retiremenf of the's_kil_l_ed workers and so on.
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In consideration of eventual approach to conditions of work currently prevailing in
advanced countries; working hours were envisaged as follows:

Anual working hour/head —~——==m=m--= 1,968 hours

Formula of this ealculation is:

Anual working hour/head = 12 x (Daily working hour x
Monthly working day x
Attendance rate +
Average monthly overtime working'hour)_/head

Where', Daily w'kaing hour/head = 8 hours
. Monthly wb'rking day/head = 20 days
(Based on five working day week system)
Average monthly overtime ‘working héur/he&d = 20 hours
(Based on 1 hour/day)
Attendance rate = 90%

The schedule shows that 300 workers will be necessary in the first year of the
operation. The number .of the workers will be increased year by year with

production enlargement, intending to have an adequate age structure.

(2)  Working Hours Schedule

’I‘able 3‘6—3 shows the annual workmg hours based on whlch the required number
of the workers are estlmated In this planning the requlred number has been
estimated and used as the basic of the manpower program on condition that
productivity will be improved year by year taking into con31derat10n the special
cirecumstances in its first ogeratlon year. '
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Table 3-6-3 Estimated Annual Working Hours

&) {2) (3)
Ship repair . Steel Rumning repairiEstimated anual
P in dock structure working hours
roduc= :
fear| Y\ ivicy .
2H x DWT 200 H/T (1) x 5%

1920 i 430,000 100,060 . 21,500 551,500
1991 1.1 528,000 100,000 26,400 594, 90¢
1992 1.1 596,300 - 110,000 29,815 669,195
1993 1.2 648,000 120,000 32,200 - 667,500
1994 1.2 699,200 130,000 34,960 720,133
14995 1.3 752,000 14,000 37;600 ._ 715,076
1996 1.4 950,000 1NQ,000 47,500 812,500
1997 1.5 970,000 170,000 . 48 500 792,333
1998 1.5 980,000 180,000 . 49,000 805,000
1999 1.5 1,000,000 200,000 50,000 833,333
2000 1.5 1,000,000 200,000 . 50,000 833,333
Note: Estimated amnual working hours = (1) + (2) + (3)

: o Productivity

(3)

In this schedule, the required number of the workers is estimated on condition
that productivity will be improved year by year because of the especially bad
eircumstances in the first operation year; the pfoductivity in 1997 will be one and
a half times as high as the one in the first operation year.

Mémpow er Program

The required number of the workers is estimated based on Tabel 3-6-3 and shown
in the foliowing annual manpower program. Table 3-6-4 shows the number of the
necessary workers for education and training before operation start and
managerial staff for attendance of construetion of the repair shipyard. The ratio
of the number of .the indireet to that of the direet is most important in the
manpower program. . Especially careful attention must be paid to this ratio
because the higher' it becomes, the worse the earning power. The ratio is

generally 15% to 30% though it varies frem enterprise to enterprise. In. this
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program the desirable ratio has been taken at 20% at operation start.

thought best and recommended to ask the developed countries to send out their
engineers to the yard because they will kill various difficulties occuring in its

managemental and technical matters during the early period of the oepration.

Table 3-6~4 Annual Manpower Program

Iten Managers & _
' higher rank| Clerks & | Indirect Direct Total
Year persons. |engineers| workers workers
1986 2 1 3
1987 2 1 3
1988 2 1 3
Item Managers & Modified
) higher rank| Clerks & Indirect Direct total
1 Year persons engineers| workers workers member
/3 Worker
174 174
1989 1/2 Worker Junior
Engineer
8 18 i 35 65
1/1 ) Worker Forman
5 16 10 26 57
Total 13 3 14 235 296
1990 13 (9) 15 (9) 19 290 (35) | 367 (53)
1991 13 (9) 45 (7) 24 300 (35) | 382 (51)
1992 13 (6) 50 (1) 2y 340 (10) | k27 (23).
1993 13 (6} 50 (&) 31 340 {10) | 434 (20)
1994 13 (6} . 50 (1) 31 365 459 (10}
1995 13 (6) 50 () 36 365 459 (10)
1996 13 (4) 50 (2) 36 10 509 (6)
1997 13 (4) - 50 (2) . 36 410 509 (6)
1998 13 (#) 50 (2) 36 410 509 (6)
1999 13 (4} 50 (2) 36 420 519 (67
2000 13 50 36 420 519
Note: The' number shown in parentheses shows the number of the engineers

from abroad.
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3-6-3

3-6-4

Organization

The simpler the organization is, the better. Recently it has been recommended to
make workers multi-functionally skilled. - If it is ideally achieved, every work will
be done by the worker's-of only one craft. It is, however, practically impossible
and many crafts are still needed. In this plan the workers of the same profession

. are to be gathered into one section in_'_order to perform various works ef fieiently.

It is still suspected to realize it as planned, and it is desirable to receive

managemenfal'and' technical aid from abroad. Efficient work execution will be

achieved by aceepting IU% as many skilled foreigners as the three hundt‘eds direct

w_orkers at the operatlon start. - Then in this plan the foreign engmeers are Lo be
invited.. Full technical mastery of local employees will have been quiekly
achieved by on-the-job training. The training is to be exercised for four years

" from 1990 to 1993,

The organization at the operation stari (1990) is shown in Table 3-6-5 as an

example.

Education and Training Program

_ The' Thai workers have not yei experienced repairing on large ships because there-

is no large-scale repair shlpyard in Thalland It is necessary to educate and train

newly employed ‘workers in various matters sueh as ship eonstruction, methods of -

ship repair, ship-related regulatlons, roles of each personnel in the organization,
other necessary knowledge for some time before the operation start in order to

‘start the operation as smoothly as ‘possible._ Some engineers-who will play a vital

role in future are to be sent to some shipyal:‘ds in the developed -eountries to get

trammg in varlous technical matters mc]udmg operational fiows in order io raise
their technical level, The engineers in the developed ‘countries are to be invited
to establish a Structure sufficiently good for the Operatlon start. The program is
shown in Table 3-6-6.. '
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Table 3-6-5 Organization
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Table 3-6-6 Education and Training Program

B Year

Item

1987 1988’

1989

1990

1941

1992 1993

1594

Maln stages
Construction
Operation

Edueation and
trainkng

<he

ries

E

ducation und treining in
develsped countr

Hull
Engine

Eleciric

Training of the engince

rs seal Lo the developed countries

2 August
=

2 August

2 August

s =

Bull works
Engine vorkers
Electric workers
Dock-related
Plumber

Helders

Painters

Workers sent to the developed countries

Managers

President

(nolding the mapagement department concurrently)

General manager of
production depart-
ment

Finance and account-|
ing section manager

Business section
manager

Haterial purchase
section manager

.pesign section
manager

Hull section manager

ﬁnsine section
manager

Engineers from the developed countries

Engineers frop abroad

Hull, engine,
electric, design

Junior Engineers

Junlor Englneers

35

Employees

Sent to the
developed
countries

On~the-

Job Eraining

- 175

Domestic
training
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3-6~-5
(1)

(2)

Safety Measures

-‘Accidents

None of superior facilities can perfectly prevent accidents. Individual human
mischiefes may cause accidents. The accidents in the repair shipyard generally
take place as follows with some exeeptions;

1) Fall, Drop .
Something falling down from the higher working places from one cause or
another, may cause accidents, careless dropping of tools or parts from the
higher places may injure the workers in the lower places. Sometimes
something heavy may drop and eause extremely miserable troubles, |

2) Explosion, Fire _
The explosion eaused by the fire used near fuel oil tanks during the repair
may result in both human and physical damages, The fire during welding or
gas cutting or the remaining fire after such a work may cause big fires in the
adjacent eompartments of the ship.

3) Oxygen Shortage
The oxygen shortagé in ballast or fuel tanks may cuase the accidental death
of the workers in them.

Generally the above-mentioned accidents may take place most often. In addition

many other kinds of accidents may take place by various reasons.

Safety Measures

No safety measures can prevent accidents perfeetly. Any of them can only play a
partial role in aceident prevention. No accident can be prevented without

individual worker's eareful attention to its prevention.

1) Organization
Every line-organization headed by its seetion manager canh be available for
safety measures. Every gréup leader is to make sure the safety before every
work is started. | |

2)  Work perfdrming procedures must be prepared and all the workers must be
educated during the training period in order to acquire a habit of following
those procedures,

For eﬁample, no one can enter any tank without gas-detection beforehand.
Every fuel tank must be noticed elearly with warning in order to prevent fire
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(3)

from being used. The bilge water in the engine room must be cleaned off
immediately after the ship arrivat,

3) - Every worker must put on a safety helmet, a_pair of gloves, dust glasses, a
- life-line {for the workers on the high places) and so on; or some of them
. aceording to their working situations.

4} Every section must make sure the safety of its working procedures.

-Propé'sal o

Every wo_rkéf must.be thoroughly trained t_o'do his work lnost'safely, having his
mottos "Never be injured,'and never injure others". The idea can serve as an aid

~for accident prevention that no acecident can be perfectly prevented even by all

the means that can be thought of. All the sifety trainings must be continued

patiently and unfiringiy.
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3-7-1

3_—_7_"2

o

Anti-Pollution Measures
Background

The Guidelines for Preparation of Env1ronmental Impact Evaluatmn, published

. Aprll 1979, by the National Env1ronment Board, indicates strong concern shown by

the Thai Authorities for-preventing the destruection and pollution of the eountry's
natural environment, and betokens a growing interest in conserving the beauty of

. the country's natural landscape .that constitutes a valuable source of tourist

revenue, as well as in preventing soil erosion and in protecting and enriching the
marine resources of the country.

The ‘present 'pr'ojeot for newly establishing a repair shipyard will call for the
appropriation of a tract of reclalmed coastline.  Pertinent measures for
preventing water pollutlon will require to be applied. The following Sections
deseribe the measures that_ are applied in Japan, where a 'nuﬁtber of international

- eonventions, laws and regulations - are currently enforced; with appreciable
- beneficial effect in preventing the pollution of environmental water, particularly

sinee the strengthening of regulatory laws in 1970.

The - site envisaged for the new repair 'shipyard is situated on a piece of land

' protruding into sea, and this will be very advantageous from considerations of

environmental conservation: ‘The pnn(upal factor requiring to be controlled to

-ensure - expandmg shipyard operation without polluting the environment or

confhetmg with the. surroundmg mterests should be limited to appropriate
treatment of ‘the effluent water.

. Measures for'Pre_\renting Water rouuﬁ'c'_m 7

Household and Shtpyard Sewage

: The populatlon exeeedmg 500 that. wﬂl be mhabltmg the site (yard employees,

crews of ShlpS under repair, - ete. ) will generate houshold sewage. - Together with

the 1ndustr1a1 sewage resultmg from: cleanlng, cooling and other yard operations,

the total sewage generated should reach 200 300 tons/day This sewage must be
treated before release, to prevent env1ronmental water pollution.
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(3)

The sewage requiring treatment will thus inelude:-
- Bousehold sewage
- Drain from pickling operations in engine finishing shop
~ Drain from lavatory, component washing operations, ete.
The effluent water treatment faeility envisaged for processing this sewage will

comprise mainly & 500 fon treatment tank, where the effluent water will be
processed by repeated eyeling through stages of filtering (activated charecoal),

“gerating and settling, to reduce below prescribed levels the acidity, biological

oxygen demand, suspended solids, dissolved oxygen, number of coliform bacillus
clusters, This tank will be connected by -appropriate ducting and pumps to tanks

for supernatant water, for sludge and for sctivated charcoal.

Before release, the water will be measured by pertinent instrumentation to

ascertain satisfaction of preseribed effluent quality requirements.

Dry Dock Effluent

Seawater pumped out of dock after a ship is docked will be released into sea
without treatment, since it is water originally drawn from the surrounding sea and
has not been artificially polluted.  This release of untreated water from tank,
however, will be contingent upon the dock floor having been cleared of all
pollutants like paint and grease that may have dropped froin operations on ship.
Bottom paint, in particular, contains harmful ingredients. Consequently, before
each undoecking, the dock floor must be'thoroughly cleaned of all droppings from
the ship that has been occupying the dock, and the collected rubbish properly

disposed of by incineration.

Fuel 0il while Bunkering and Engine Room Bildge Water

1)  Fuel Oil while Bunkering

To avoid spread into surrounding waters of any fuel that méy be acéidenfally
spilted while bunkering in readiness for undocking, an oil fence is run around
the ship.. Upon completion of the bunkeriﬁg'operatibhé, ‘all oil that Iﬁay be
found floating within the fence is scooped up or blotted with adsorbent and
properly disposed of on land, or else neutralized with emulsifier.
For applying the foregoing measures, the following equipment and supplies
are envisaged:~ : '

- Oil fence (800 m long)

- A supply of emulsifier

- A suppiy of adsorbent.
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(4)

3-7-3
(1)

Engine room bilge water

Once a ship enters port, the bilge water accumulated on engine room floor is
not allowed to be disposed of into sea, and must be stored in bilge well, If
the bilge well is not affected by the repair work to be done, the bilge water
ean be left stored on bhoard until the ship's departure, but if not, the
accumulated bilge water (usually 10 - 20 tons per ship) has to be disposed of
in dock, either by scooping up for treatment on land, or else transferred by
portable pump to an oil barge to be carried to & centralized disposal facility.
Incoming ships for repair are notified beforehand that disposal into sea of
bilge water is prohibited, and upon arrival in port, their bilge pump and
scéupper are locked off., '

For the present project, the provision of a portable bilge pump (10 t/h
capacity) for drawing the accumulated bilge water, and an oil barge (100t

" capacity) for carrying it away, are envisaged.

Effluent from Boiler Cleaning

L))

Water drum interior
The seale accumulated in the water drum of boiler requires to be cleaned off
by circulating water containing detergent, followed by water containing

neutralizing agent.
The effluent is then drained and transferred to oil barge for bilge water.

Effluent from Boiler Exterior
The einder and scale deposited around the boiler fire door is seraped off, then

washed down.

The serapings are collected, disembarked and disposed of. The drain from

washing is filtered, neutralized, then disposed of as engine room bilge water.

Other Anti-Pollution Measur.es

Noise

Noise from sand blasting and hammering, likely to generate complaints from

' neighbouring population — particularly during night work liable to be enforced in

shiprepair in efforts to keep schedule —- should not present problems in this

instance, on aceount of the remoteness of yard site from populated distriet.
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(2)

(3

Atmospherie Pollution

" The relatively small amount of ineinerator effluent, added fo the remoteness of

yard site, should dispénse wn:h the need for any partlcular measures against

atmospheric pollution, at least for the time belng

Solid Wastes -

Flammable waste generated in yard operatlons can be dlSposed of by incineration.
Non-flammable waste will require dlsposal as landfill. In proceeding with disposal
as landflll, however, due attention will require to be paid to avmd immixture of
substances harmful to soil or liable to generate soil pollutlon
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3-8-1

Financial Analysis

Financial analysis is to evaluate the feasibility of the present project purely from
its financial aspeets without taking account of its economical or social

‘consequences. Thus, the financial elements of':

1) Revenue from sales

%) Expenditures for production

3) Plan of investment

were taken up for stUd_y, based on the assembled data and information, postulating

30 years as duration of project. Likewise, the financial soundness of the project
was examined. on the basis of profit and loss as well as cash flow analyses.

" Profitability was evaluated in’ reference to the financial internal rate of return

(FIRR) and through sen31t1v1ty analyms For guidance in fmancmg, a funding plan

has also been prepared

© The assumptions and premises adopted in the stud'y were:-

1) Al p'rices_ ex_pressed in currency values prevailing as of November, 1984
(after the devalilation); i'n'flatio_n' not taken into account

2)  Conversion rates set between
Baht and Yen al  Yen 100 :  Baht 11.11875
Baht and US$at US$ 1 : Baht 26.88
Yenand US$at US$1 : Yen 243

Es'timated Revenue from Sales

The principol source of rev'enlie enviséged will be from shipropéiri'ng, undertaken
both- '

1) in dry doek, comprlsmg such work as special and annual surveys, repair of
damaﬂe, and ,

2) afloat, i.e. runnmg repaxrs performed with ship moored to quay or anchored
offshore
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(1)

For secondai‘y revenue, the shipyard will undertake fabrication and assembly of

steel struetures -

1}
2)

for buildings, and -
for bridges,

to utilize any spar'e production capacity that may be generated. after filling all

orders obtained for shiprepair,

Estimated Revenue_ from .Sﬁ'i'brepa.iring

1)

Special and Annual Surveys

-Price paid for shipr epalr vary w1de1y with. type, size and ‘age of the Shlp, as

well as with the substance of repair work. Repan‘ pmees are also influenced
by the posmon of shipping and shiprepair markets, of the backlog of orders
carried by the shipyards, and further by sueh faetors as the national policies
covering shipping' and shipbuilding, and the _technologieal -level of the
particular shipyard and of the state of shiprepairing technolgoy at large.

Holdmg in v1ew these elrcumstances affeetmg ﬂuctuatnonb in shiprepair
prices, the records of speelal and annual surveys, 8s wel], as of damaga
repairs, performed at foreign sh1pyards on .about half the number of ShlpS
under Tha; flag during the 5 years to August 1984 is as presented in Table 3-
8-1. The figures mdleate an average repair pmee of Baht' 460.33 per dead-
weight ton of repawed smp By Shlp age category, ‘the prlees are Baht 569
per DWT for shlps aged 11 te 20 years and Baht 27 5 per DWT for Shlps aged
21 to 26 years. This relation between ship age and unit repsir price is
contrary 1o the general tendency of unit repaw pmee io merease with ehip's
age, and can be understood to reflect the intention of ShlpOWi’lGI‘S to have
repam: done more thoreughly on relatwely new Shlps, and to be more sparing

for the repair of older vessels.
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Table 3-8-1 Docking Record of Thai Flag Vessels

Repair

_149_

. Age Repair
DWT GT of Duration Price Where
: Ship (Days) (Baht) - Repaired
12,806 9,173 17 10 5,960,375 | Singapore
12,806 9,173 17 7 3,787,745 Spain
12,806 - [ - 9,173 AT 22 15,316,080 Singapore
12,806 9,173 17 11 13,287,686 i
13,300 11,143 13 12 8,625,904 "
13,300 11,208 14 15 8,341,471 u
13,300 11,148 13 12 8,500,000 n
12,806 9,173 7 7 6,426,557, "
12,806 9,173 17 7 6,500,000 "
10,674 8,858 . 18 . 5 1,118,000 Japan
5,666 _ 2,994 16 o7 1,300,000 | "
C 5,666 | 2,991 16 7 1,500,000 | ~ Singapore
5,987 3,842 - 15 10 3,500,000 |- Japan
10,686 8,871 25 5 1,120,000 "
10,686 8,871 25 10 1,923,000 u
10,686 8,871 25 7 3,200,000 "
. 10,686 -~ 8,871 25 13 2,652,000 : "
10,686 8,871 25 37 8,291,732 Singapore
8,211 6,374 24 9 5,027,684 Japan
10,320 6,451 23 6 2,146,909 | - .
10,320 6,451 23 16 3,000,000 | . Singapore
5,466 3,765 19 8 2,032,180 “Japan
6,008 4,591 25 7 1,200,857 Singapore
13,056 9,328 22 7 1,109,462 | Malaysia
5,398 | 2,895 13 13 1,641,353 Singapore
5,398 2,895 i3 15 3,197,118 o
5,398 2,895 1 15 3,523,817 "
5,142 3,427 26 5 630,000 . Not
o _ indicated
5,142 3,427 26 9 1,124,000 |- "o
5,285 3,367 - 26 12 2,100,000 4
5,285 3,367 2b 9 1,000,000 "
5,714 3,635 19 8 870,000 "
5,714 3,635 19 10 . 2,000,000 H
5,655 3,635 19 9 1,700,000 U
5,655 3,635 19 10 4,300,000 . "
8,568 - 64533 20 10 2,000,000 "
8,568 6,533 20 83 21,000,000 W
8,568 6,533 20 7 1, 800,000 n
. 8,100 5,523 . 14 12 9,000,000 "
Soruce: WMMPC




Average Shiprepair Prices

Age.of‘ DWT Price Ave. Unit Price
Ship (Baht) Baht /DWT
t1 to 20 years - 222,931 126,858,286 569
21 to 26 years 130,410 35,794,272 275
' Total 353, 341 162,652,558 460,33

(2)

(3)

The envisaged repair shipyard will aim prinecipally at securing orders for
_speéial and annual surveys. ' |
average prlce cited above of Baht 460.33 per DWT of ship repan’ed has been
Iadopted as basie unit price at 1984 curreney value

~2) Running Repans

Running repairs, performed with ship moored to quay or anchored of fshore,
has been estimated to amount to 5% of the survey and damage repair work
covered in the preceding Section 3-8-1, (1), 1), based on past records in

Japanese shipyards.

For purposes of the present study, the ‘overall

Estimated Revenue from Steel Structure Fabrication and Assembly

For the preseht study, the sales price of steel structures has been esitmated at

Baht 37,832 per ton at 1984 currency value.

Estimated Revénue from Sales

Based on the foregoing premises, and on the production plan presented in Table 3-

6-1, the revenue from sales has been estimated as given in Table 3-8-2.

The data had been coliected before the devaluation of Thai currency on November
5, 1984, The above Baht 460.33 is slided up to:

Baht 538.57 = Baht 460.33 x 26.88/22,975

Baht 22.975 is the exchange rate to $1 as of September, 1984,
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Table 3~8-2 Estimated Revenue from Ssles

vt Bahg 1600

r v T T e T 1 T T 3 14 T 1
!:nuu) Tlems #rxaiwagrin Yoar e 1 190 [ 11592 11993 1 1% 11995 I199% N S T 1) [ 1 io2000 |l
- _ t ; 1 t — t ' ¢ -t t t {
| Thai Flag - Survey/Danage Repair | 4157021 B2I820 160.5471 1763901 1EE.2BA1 2025021 T 204,869 23505l 24,0650 243899t 269,265
- t : + + t t t ' —- = ——
1 Foreign flag - Pitlo, { i ot t i i A 403 260 . 15.83Y 5. 3854

L } + } —t —4 + f } t } } }
I ALL Flag - Running Repair 1 5: 7891 1,109 #0271 ST AL 100251 12791 150601 130951 15461 1381
—_ i ! + ! ot 1 f {
| Ship Repairing Sub | 1215811 1892911 168,571 1833201 197.698F 128271 w8601 2742051 27T.0931 8L 4S1 282 7Sl
= - b f ¥ ] { t 1 —t t t t i
| Steel Structure Fab.} Ass'ly. L1810 158181 - 20.69TF  Z2ST0L 801 26.3210 26,420 3LOBTL  33.888Y T3 363
— } 4 t | } t + : = i t i
1Toial EONGION 1480070 16020 2057991 222581 236,9651  2%4.9531 30HZ52L  I0.95M 320.3801 3,381
| I— 1 1 - 3 L 1 1 ] i 1 1 1 -
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3-8-2

(1)

(2)

Estimated Flow of vested Funds

I‘low of In'itial Investment

The flow of initial mvestment has been est1mated on the basis of the C‘onstructlon
Schedule presented m__Table 3-5-1. In this estimation, a lead time of 6 to 12
months has been postulated for all equlpment and mat_emals to be ordered abroad.

The resulting plan of initial investments during the first 5 years of pro_]ect

" implementation is as given in Table 3-8-3.

Reinvestment

The varied installations equipping a shipyard are varied also in their service Lives.
For maintaining proper operating efficiency of the equipment, as well as overall
production capacity of the shipyard as a whole, some of the installations should
call for renewal investment from the 5th year of yard operation. Reinvestment to
cover equipment renewal is planned to be the amount of depreciation completed
on the relevant equipment on the year following its co mplétion.

The plan of reinvestment covering 30 years of project life is presented in Table 3-
8-4,
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' Table 3-8-3 Plan of Initial Investments during
First 5 Years of Project Implementation

Unit: 1,000 Baht

" Year .
Total investment
. _ in 5 years (Baht) 1986 | 1987 1988 1989 1990
tem .
1 Civil engineering work 455,377 136,600|136,600|136,600| 45,577
(Incl. the land cost : :
128,955/90,000 m2)
‘2 Buildings 130,437 39,000| 78,000| 13,437
3 Dock-related equipment 142,887 ,4871 12,800 25.,600
i Jetty-related equipment 7,477 700{ 2,250{ 3,750 727
5 Cranes 88,032 27,000 5%,000| 7,032
6 Utilities equipment and 20,424 6,000f 12,000 2,424
‘lines S
7 FBlectric equipment 27,647 8,000( 17,000| 2,647
8 Vehicles and oil barges 8,123 8,123
9 Factory machines 125,909 62,954| 62,955
10 Anti-pollution equip- 22,038 8,000| 12,000| 2,038
ment
1 Telepflone and others 3,521 3,521
12 Furniture for off‘iées y,272 i 272
- and s0 on .
13 Engineering fee 60,066 - 22,240 1 12,600 12,6000 12,626
14 Education and training 22,793 22,793
15  Contingency Ly, 475 40,000| 4,475
Grand' Total 1,063,478 22,240 {154,387 (315,204|493,240! 78,407
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Table 3~-8-4 Plan of Reinvestment during 30 Years of Project Life
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Unit: 1,000 Baht
Year " Cyele 1995 2000 2005 | 2010 " | 2015
Tten {years)
1 Dry dock by - : .
Road pavement - 10 10,402 10,842
Jetty 10 65,332 65{332
2 Buildings 20 130,437
3 ‘Dock-related 10 42,887 42,887
equipment :
4 Jetty-related -10 7 UTT 7,977
equipment
5 Crahes 10 88,032 88,032
6 Utilities - 10 20,42} 20, 424
‘equipment & :
pipe ‘lines
7 . Electric 10 27,641 27,647,
equipment
8 Vehicles and 5 8,123 8,123 8,123 8,123 - 8,123
oil barges . : .
9 Factory 10 125,909 125,909
machines . L
10 Anti-pollution 10 22,038 22,038
- eguipment :
11 Telephone and 5 - 3,521 3,521|  3,521| 3,521 3,521
others
12 Furniture for 5 y,272|  &,272| M,272{ u,272| W,272
: offices and s0 : S R
on
‘Total i5,916] 426,104 | 15,916 | 556,541 15,916
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S’

3-8-3

Cost Estimation
The estimated annual expenditures fm' shiprepair in accordance with the

productlon and 1nvestment plans descrzbed earlier are given in Table 3-8-3,

covering the envisaged project hfe of 30 years
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(1)

Personnel Expenses

Personiiel expenses have been estimated to cover also the 4 years from 1986 to 89
for the period of the shipyard construction, and are to be in_c_ludéfd in the
establishment expeneses and not in the personal expenses of the fégular operation.
The figures in this Table are based -on the average salaries or wages by' categories
of grade.

The production is envisaged to rise gradually from start of commercial operatibn '
in 1990 until 1995, when full capacity of installed equipment is expected to be
attained through familiarization of the personnel with their tasks.

The number of employees is fo progress through the years as given in Table 3-8-6.
The total work force is envisaged to reach constant level in 1999.

The figures of Table 3-8-6 are separated in Tables 3-8-6(A) and (B) into the
numbers of Thai and foreign employees.

Table 3-8-7 lists the amounts of starting monthly pay by grade, for Thai and
foreign employees. Average pay is envisaged to increase annUa.lly by 3% to cover
advances by sehiority and promotions. This rate of annual increase was derived as
a net value cleared of factors associated with inflation, by correcting the average
salary increases (9.7%) published by the Japanese Chamber of Commerce and
Industry in Bangkok to subtract the rise in consumer price index {6.3%) published
by the Department of Business Economies, Ministry of Commeree from 1981 to
1983. B
A bonus pay equivalent to 2 month's salary is added to the normal .remuneration

" eovering 12 months.

Table 3-8-7 First Salaries and Wages per Month for Each Grade

Baht/month

Year Salary/wage.

Grade :

(L) Managerial staff 15,000 - 100,000

(L} Engineer and of ficer 4,400

(L) czefk, drafts man and 2,000 ~ 2,700

workers
(F) Foreign empolyee 100,600 - 190,000
Note: (L) **** Local employer (F) oo° For'ei.gn erﬁbloY‘éé-
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*azmtis?

(2)

(3)

(4)

Pringe Benef its
An amount ébrresp'onding to 6% of. the personnel expenses given above has been

added to cover fringe benefits, Ineluding;~

- Provident fund (3%)
- Medical service eompensation
- Daily travel allowance

Cost of Materials
Cost of materials for shiprepair operations include:-
- Steels (plates, sections, ...)
- Piping, pipe fittings, valves
- Paint _
- Welding rods-
- Machinery parts

Materials required for steelwork fabrication/assembly are much the same as for

shiprepair.

The cost of materials is estimated to amount to approximately 20% of sales

‘revenue for shiprepairing, and 50% for steelwork fabrication/assembly.

Imported materials are estimated to aceount for 90% in value up to 1999, beyond
which the. proportion is envisaged to reduce to 80%. This Iarg'e proportion of
imports required will call for a running stock inventory covering 6 months of

operation up to 1992, and covering 4 months thereafter.

Incidental Production Expenses

Incidental production expenses, amountiing to 10% of sales revenue, will cover,
among other items:- ' '

- Tug serviee

- Conimissions

- Inspection fees

—~ Consumables

- Tooling

~ Equipment maintenance/repair

~ Utilities

- Personnel travel

- Communication
~ Taxes, insurance premiums.
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(5)

®

Sales and Administration Expenses

© -Sales and administration expenses are envisaged to account for 3% of the sales
revenue estimated for 1996, when the number of vessels repaired is to teach the

saturation level of 50 per year. The same amounts per year are appropriated for
the preceding period of 1990 to 95, as fixed _charges independent. of fluctuations in
sales revenue. '

The corresponding expenéés to cover the period preceding start of commercial
operation is estimated at 10% of the personnel expenses for the relevant years.

-Depreciatio'n and Amortization

Depreciation of Shipyé’bd faciiities and equipment is calculated ih*éonformity with
the éllow_ance stipulated in applicable Thai regul_ations, as cited in Table 3-8-8.
Excép'tions are the graving dock, on which depreciation is set at 2-2/9% in
acédrdan‘ee with relevant Japanese regula_tions,'-' as well as durable
equipment/machinery. '

The depreciation schedule is presented in Table 3-8-9. Am,oi-tiza‘tion as shown in
Table 3-8-9(A) is reckoned to cover expe'ns:es incurred during the period preceding

 commereial '~ operation for  personnel, frings  benefits, engineering,

instruction/training and other necessary expenditures.

_ Estab_li_'sh'merit. Expenses

Establishment expenses are to c'o_v‘er expenditures for:-

- Personnel

- Sales and administration
- Engineering '

~ Instruetion and training

~ Contingencies
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Table 3-8-8 Depreciation Rate

Categories. Assets . . Depreciation Allowance

(1) Buildings |
Dufable-buildings I L : 5 percent
Temporary buildings o : 100 percent

(2) Aircraft and aircrafﬁ accessories 33-1/3 percent

(3) Cost of aeQuisition of depletable natural
resources ... - R o -5 percent

(4) Cost of aéquisitioﬁ-of_lease rights
If there is no:written lease . agreement, 10 percent
or if there is .a written leése agreement
containing a renewél clause whereby |
continual Penéwals'éfe pefmiﬁted;

If there is a written lease agreement 100 - divided=by-
containing no renewal élause, or the-sum-of-years-
containing a renewal clause bubt of~the-original—
restricitng renewal periods to " and-renewable-lease
a definitely limited duration - ~periods percent

(5) Cost of acquisition of the right ina -

process, formula, good-will, trade—mark;
‘business licence, patent, copyright or
any othef right
If the period of use is not limited 10 percent
If the period of use is limited - 100 - divided-by-the=-
' | mumber-of-years-~
of-use percent
(6) "Anyfpropertieé not. above mentioned,

but excluding land and stock-in-trade 20 percent

Information Handbook on Taxiation in Thailand, Revised Editidn,.

Ministry'of Finance ; Page.22.
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8-4

(1)

(2)

Finaneial Evaluation

Financial evaluation for the envisaged Projeet is made on the basis of the
financial analysis presented earlier. Profitability is evaluate_cl"on the criterion of
Internal Rate of Returh (IRR) and sensitivity analysis. Pfoject soundness is also
examined on the basis of cash flow and of funding schedule, from which the

payback period and break-even point on cumulated losses are derived.

Criterion for Project Profitability Evaluation

Among the different eriteria used for evaluating the profitability of a project, the
IRR is adopted in this instance, in consideration of the weight accorded to timing
of cash inflow and outflow in the appraisal, which is a factor of highest
importance in evaluating projeets of such duration and scale.

The IRR is a discounted rate functioning to reduce to zero the aggregate
differences in net current value between cash inflows and outflows. The formula
applied is
n Clt -CO¢

Zavor 70
where, CI; = Cash Inflow in the t' th year

CO¢ = Cash Outflow in the t' th year

r = IRR

The equation implies that the equilibrium will be maintained between income and
expenditure by the use of funds ineurring an interest equivalent to the IRR. In
other words, the IRR represents the criterion for the rate of interest at which
funds should be raised in order to let the project pay. The value of IRR utilized in
such manner as criterion for financial evaluation is the "Financial Internal Rate of
Return” (FIRR).

Cash Flow

Cash flow is estimated on the basis of:4
- Sales revenue forecast (Table 3-8-2)
Cost estimation (Table 3-8-5)
Construetion investment/reinvestment (Tables 3-8-3/-4}
Establishment cost covering personnel, instruction/training, administration,

H

ete.
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The cash flow estimate is preéented in Table 3-8-10, which compares with the
annual total inflow (sales revenue) the corresponding annual total outflow,
constituted of expenditures on different items; the difference between the two
represents the net cash flow of the relevant year, whieh is ecumulated from one
year to._the next.

(3)  Profit and Loss Statement
The two cases of estimated annual profit and loss statements associated with each
of the fund plans are presented in Table 3-8-11 covering the Project life of 30
years.
The profit and loss statements inelude coverage of:-
- Depreciation and amortization (Table 3-8-9)
- Interest on short- and long-term loans (Table 3-8-12)
- Corporation income-tax. '
Corporation income tax is exempted during a period of 8 years from start of
commercial operation®. Beyond the 8th year, i.e. from 1998, the envisaged
corporation income tax is envisaged to be 30%**, '
Dividend is envisaged to be distributed at the rate of 10% of the equity capital in
any year in whieh this amount can be paid out of the cumulative retained
earnings.
*)} Corporation income tax exemption: In aceordance with the Office of the Board of

Investments Announcement No. 1/1984.

**) Corporation income tax of 30%: Based on Revenue Code of Thailand, Chapter III-

(2): _ |
"For juristic companies and partnerships :
(a) ‘Tax on net profits - - . -

(1) for registered companies : 30 percent
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(2) for juristic companies and partnerships other than (1) : 35 percent.

Funding Plan

(4)
The capital investments reqﬁired to finance the envisaged Pr'oject_ will have to be
covered by long~term loans, calling for repayment within presecribed terms. The
funding plan presented below provides the schedule for these repayments. Loans
will also be required to cover initial investment for construction, personnel,
instruetion/training and material stoek buildup, together with other incidental
expenses incurred during the establishment period before sales revenue begins to
flow in.
Shori-term loans will further have to be obtained to cover operating funds and
inventory maintenance.
The funding plan presented in Tables 3-8-12 (A) and (B) give two representative
cases envisaging different apportionments of funds between equity capital and
long-term loan, and different rates of interest for foreign currency loans, as
- tabutated below: '
Averége interest rate on : Apportionment of funds
foreign eurrency loans : (Equity capital : Long-term loan)
. 50 : 50 60 : 40
11.44 % Case 1l —
8% : . _ Cese 2
Notes 60 s 40 division between equity capital and long-term loan ¢
Optimized division from standpoint of profitability.

Terms of the Iong-te['m loan adopted are as follows:
1) Foreign Curreney Funding

Terms postulated are 8% interest and repayment in 7 years after a 1-year

grace period. The scheduling hes been drawn up on the basis of the cash flow

estimates given earlier,
2)  Local Curpency Funding

The terms postulated are 14.5% interest*®, to be repa1d in 7 'years after a

grace period of 1 year. :

*)  14.5% interest on local loans: This is the current level of interest apphed to long-

term loans obtained by Industmal Finance Corporation of Thiland (IFCT).
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3) Short-Term Loans
Short-term loans for periods are postulated fto be obtained at 16.5%
interest*. '

4} Sales and Administration
Expenses for sales and administration during the establishment period
preceding commereial operation, together with interest and other ineidental
expenses incurred during this period, are to be paid off in amortization within

5 years after start of commercial operation.

The funding plan is summarized in Table 3~8-12 which also gives an indication of
the conditions under whieh implementation of the envisaged Project would be
justifiable '

*) 16.5% interest on short loans: This is the current level of interest applied to short-
term loans obtained by commerical banks in Thailand.

~ 163 -



Table 3-8-12 Summary of Fund Plan {Case 1 and Case 2).

Unit: Baht 1,000
Case 1 Case 2
Equity capital: Long-term loan .50 + 50 .. 60 : Mo
580,000 : 567,000 | 688,000 : 459,000
Long~term loan IFCT Bank_abroad.
Interest rate ,5% 83
Grace period 1 year 1‘year

Repaynent period

T years after

7 years after

grace grace
Limit-éf loan 300,000 459,000
Bank abroad
267,000
Average interest rate 11.04%
Short-term loan interest rate 16.5% by

overdraft
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(5)

(8)

(D

(8)

Break-even Point
The break-even pdints are derived from cumulative balances H

The break—even pomt proved to oceur 15 years after start of commercial

operatlon, in 2004,

Pa;yback' Period

The payback 'pe_:riod_for ‘both cases —— required to recuperate the original
investment outlay through profit after tax and after restoring the costs of
financing and depreciation —— is : '

- 10 yesrs after start of r_zdmmercial operation, i.c. in 1999.

Financial Internal Rate of Return (FIRR)

FIRR computed as the most conservative case for decrease of sales revenue by an
amount corresponding to that envzsaged to acerul from I'unnmg repalrs and steel
strueture f abmcatlon/assembly as given in Table 3-8-2 results in 3.4%.

FIRR computed on the bams of estlmated cash flow as _given in Table 3-8~10
proves from the calculatlon presented in Table 3 8- 14 to be 5 890 '

Sonsitivity Analysis

~ Sensitivity was’ analyzed for fluctuatxons of the factors considered fo present the

uncertainties resxdmg in the estimates and forecasts ie.-
.~ Cash 1n—flow to +10% an_d_-_lﬂ% N
- Cash out—-flow = .' '
=+10% in matemal cost
= +10% in 1nvest1ment/re—mvestment costs

The rangesrof f luctuataon considered ‘above have been adopted in view not only of

the uncertainties residing in the ¢ash flow data but also of assessing the viability

of the Shipyard in terms 'of’éo'mpetitivem'ass (possibility of lowering ‘the proces
offered) and of adaptabthty to rise - in material ecosts and in
mvestment/remvestment outlay. . '

The results of th_e sensitivity analyses 'corresponding to the latter case of FIRR
are presented in Table 3-8-15, which gives the effects on FIRR brought by the

_envisaged variations in the factors considered.
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(9)

Table 3-8-15 Sonsitivity Analysis on FIRR

Factors varied Variation . FIRR %
Base . ..5.8
Cash in-flow . 10% increase _ 8.0

16% decrease _ T T
Material cost B -10% increase 5.2
Investment and 10% increasé :M.Q
re-investment : :

Evaluation

A figure of 5.8% has been indicated as FIRR for this _Project_, as given in Table 3~
8-15. . Thus, from purely fina.ncial-aspects, the Pr'oject'_ cannot. be considered
promising ‘under the ecurrently prevailing levels of iﬁterest: Loan rates for
industrial capital in Thailand are 16.5% in the market and 14,5% minimum for
loans by the Industrial Finance Cdr;ﬁof&tion. For c-leposit,' banks of fer up to 14%
fixed interest for 2-year term, to which a 0.'( 5% business tax is imposed.

The break-even point and the payback period indicate long period respectively.

The two cases of profit and loss statements and the fund statements (Case 1, and

Case 2) alse prove the project is unsound on the basis of commereial finance.

A purely financial eviauation may not;, however, be apposite in the present

-instance, in view of the possible economie and/or social benefits that may be

expected from effective implementation of the Projeet. Analysis of the economic
aspect of the Project is presented in the following Section. - .
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3-9-1

3-9-2

(1)

Leonomic Analysis
In what fdlloWs, an examination is made of the benefits expected to result from

the various effeets of industrialization brought upon implementation of the

envisaged Project.

Economic effects

The economic effeets to be expected inelude the following:

1) Enhanced employment oppo'rtun.ities

2)  Savings in outflow of foreign currency; increased inflow of same
3) Raised level of technological capability

4) Greater convenience of shipowners.

The first two of the above items will produce beneficial repercussions on

associated industries and activities.

Eeonomic Bvaluation

Quantitative analysis of the first two items of economic effeet cited in the

preeceding section result in the following.

Eeonomic Benefits
1) Enhanced employment

New or additional income earned by Unemployed or underemployed workers

will be 5 times .mope’. than they are earning now.

 2) Foreign currency saving/earning

‘The payments in f_oreign currency being made by Thel under employed to
foreign shipyards will be saved; payments in foreign curreney will be newly
received .from' foreign shipowners for shiprepairs undertaken on their ships by
the Repair Shipyard.
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(3

Economic_ Costs

The economie costs, that is, the oﬁtlﬂow of foreign currency to be incurred in the

1)

2

3

4)

5)

' implémentation of the envisaged Project are the following:

Personnel expenses

Portion of salaries paid to foreign personnel that will be remitted or taken

home, summarized to amount to 2 months pay.

Fringe Benefits

Portion of fringe benefits for foreign personnel remitted or taken home, sum
account for half the amounts paid, or 3% of the total salaries paid.

Material Costs

To cover payments for imported materials.

Production, sales and administration expenses

To account for 10% of the total sum of these expenses, which is the portion

to be paid in foreign currency as envisaged in the c&leulation of FIRR.

Establishment Expenses

Portion of personnel expenses and fringe benefits to be paid in foreign
currency, surmarised along the same lines as given in 1) and 2) above.
Charges for engineering, instruction/training, and contingencies as specified

in Table 3-5-2 as payments in foreign currency.

Other economiec eosts would include outlays for investment and reinvestment.

Criteria for Economic Evaluation

" The benefits a‘nd:costs_ ci,ted above are reﬂected in_the E_éonomic Internat Rate of

Ret_u’r.n' (EIRR) derived using the same formula as for the FIRR (Section 3-8-4).
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(4)  Economie Internal Rate of Return (EIRR)

The Estimated Economic Benefits and Costs evaluated in terms of EIRR covering
the entire Project life is presented in Table 3-9-1, which indicates as shown in

Table 3-9-2 that:

EIRR = 11.4%

Sensitivity analysis on this EIRR is given in Table 3-9-3, for the factors indicated

in the same Table.

Table 3-9-3 Sensitivity Analysis on EIRR

Factors varied ' Variation - EIRR(%)
Base 1.4
Cash in-flow 10% increase 13.1

10% decrease 9.5
Material cost 10% increase 11.0
Investment and 109 iﬁcrease 10.4
re-investment

(5)  Profit and Loss Statement; Funding Plan

Profit and loss statements are presented for information in Table 3-9-5, and the

relevant funding plan in Table 3-9-6.

The fUndihg plan is summarized in Table 3-9-4, which also gives an indieation of
the conditions under which implementation of the envisaged Project would be

justif iable.
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Table 3-9-4 Summary of Fund Plan (Casé 3)
| Unit: Baht 1,000

Equity capital: Long-term loan 50 t 50°
580,000 : 567,000

Long~term loén

Interest rate . . 5%

Grace period . 10 year'
Repayment period = - 20 years after
: grace
Short-term loan interest rate- _16.5% by overdraft
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(6) -

Evaluation

The foregoing results of EIRR caleulation would indiédt_e‘ the envisaged Project to
be worth imp'l‘em'enting, when considéered from the economie and social benefits
to be expected for the 'nat'i'_on as 4 whole, in view of the criterion appl'iéd by the
World Bank for projects to benefit. industrializing c'ountries, of 8 to 10% in terms
of the ratio of "Opportunity Costs of Capital'. '

The profit and loss statement and the fund statement (Case 3) prove the repair

shipyard could not be operated without the specified loan, as shown in Table 3-9-
4, with the support of the government.
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Table 3-8-14 Caleulation of FIRR

TFS (FIRR) - Base Case

Year\D. Rate | N.C. ¥, 0 Pov., 1 C, P V.
98 1000 IO n0ls 21018
1987 0,945 - -159:.370- -150:676 ~1i7 754
1988 0.89%% . -320:622 =786:50% - 464348
1989 0,885 -558, 345 411,861 ~936¢210 -
1990 0,79 -107,198 CoeB5,652  -1,0214860
1991 0.755 6960 UL 1018010
1992 0.714 54,190 o 38703 979,412
1993 . 0.675 71,203 52,131 927,281
199 0.638 95,425 60,920 8461361 .
1995 0.606 89,716 54,151 -812:210 .
096 . 0.51 148,569 86,781 -T21428
1997 0.540 R4 82,97 -ohh4S4
1998 0.510 1541156 79:654 ~5643801
1999 0,482 159,983 ??-154 ~L87, 647
2080  0.456 - ~266:338 - 121,438 ~607,(85
2001 0.4% 158,504 68:328_ SAGTRE
2002 0.408 164,213 66,927 415,829
2005 0.385 . 162,878 . 62,762 . 411067
006 0.366. 154,513 56,201 1 ~356:777
2005 0.3 137,187 §,252  -NSS
2006 0.326 151648 - 69,386  -256. 141
2000 0.308 150,156 o hZiB 21093
2008 0.290 . 1B606 0 430E5T -168:1656 .
20000 - 0.275 140018 - 40460 1284196
2010 0.266 . -41LAT0 - -106:983 -235.419
01 0.266 0 W% 38 199,831
2 0,233 141,958 . 15016 -16_6’:816' -
2013 0.220 109162 24,004 -1462:811
2016 - 0.208. 140,322 . 290172 ~113,639
2005 0.197 120,507 23686 -89.953
2016 0.186 134,479 26,990 642962 '
2017 0,176 . 132,460 25,272 ~41,690
2018 D.166 130,383 21,858 -20,032
1

2019 0.157. _ 127,566 20,034

Unit of X. . F.: Baht1000
Discount Rate; 5.77067 %
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Table 3-9-2 Caleulation of EIRR

TFS tEIRR) - Base Case

Year\D. Rate | N. C. F. | LY. POV,
1986 1.000 -2k 1564 241564 2% 564
1987 0.898 ~154, 240 138,471 -163,035
1988 0.806 ~315,129 -253,987 417,022
1980 0.72 -534,849 -387,005 ~804,028
1990 0.650 -40,168 -39,085 -843,113
1991 0583 . 53.532 3,29 -811.8%
1992 0.5% 107,52 56,296 ~755,598
1993 0.470 131,749 61,927 ~69%,611
199 0.422 151,593 63,970 =629,701
1995 0.379 148,998 Ly ~573,254
199 0,340 214,722 73,029 -500,225
1997 0.305 222,039 67,797 432,429
1998 0.27% 225666 61,860 -370,569
1999 0,246 231,459 56,961 -313,608
2000 0.221 186,368 41,175 ~3564,783
2000 0.198 © 239,308 47,466 -307:317
2002 0.178 238,868 42,535 2641781
2083 0,160 238,416 8,114 226667
2006 0.144 237,950 3151 -192,517
05 0.129 - 221,553 28:547  -163,970
2006 0,716 236,974 21,412 ~134,558
2007 0,104 236,464 24,556 -112,002
2008 0.093 235,939 21,997 ~90,005
2009 - 0.08 - 235,398 19,703 -70,302
16 0.075 321,700 26,173 -94,476
2011 0.067 2345267 15,804 ~78:672
2012 0.061 235,677 14,152 641520
2013 0.054 233,068 12,672 -51,847
CME 0.049 232,561 11,352 -40,495
2015 0.044 215,879 9,460 -31,035
2006 0.039 231,131 9,093 21,942
2017 0,035 230,445 8,139 ~13,803
2018 0.032° 229,739 7,285 - 6,518
2019 - 0.028 729,013 6,519 1

Unit of N. €. F.: Baht1000
Discount Rate: 11.3879 %

-191 -



G0GLUEE SN

(3/T) ¢ @SBD - JULUISYB}G SSOT DUB 31303 §-6-§ OIBL

I Irste eUse - e _ I | By B naeng ol |
I R e e e R T e _ ﬁ _ L s e |
S O O P P S S T N ST
AR O L AR IR P SN T A I R R L
e e  ca I Lk N ey |
“,m]g% N R T R Y R ! i % 0, |
et m m m i j ] % u, i | | ! I I | | X8l 40410.00.05 g3 |
st y + d_ “ " : ; ; - g, : ; : ; n : —
e D I e e T I i m R 51045 3404 90 |
T I S9D S R ez DT ST 0 U O WS ) \ _ , , T
_h.ﬂm.he lz:gein. mms“me. g0l mﬂs.&. mﬁ.a. m:N.& jieas _”H.H. %&..&. h_smé. _ m,mam_m_- _ _ _ _ _ 3024 voL3eieE 90 1
BT IGRE 08l loms o Iobe o leRe om0 WS Iewe 169 e 1 * | R s:sa:__,ss.wmsfﬂ
ﬁ.ﬂu: 19 OLL Mﬁ;: 951243 _“%..ms I R WE; Msﬂé. 0 | m%_n_. _,_ Lm i ! A0 UGN 4]
PR I IS T&..ﬂm._.mﬁ.ﬂ 1% I R e e | ! _ ﬁ i 3 9,3,00090 0 §
fig2e25: I5276st mmﬂ_%;__o&_..a BT el eI S 9T mﬁm.o.: T 1 m%m_gw , | ~ u ——
e e i [SONE N KOS 0l TR IS N VSL s A, | | _ ——
I RS BRI B

-192 -



Pt

" (ogilveg i

(3/2) £ @SB - JUIWSYBIG SSOT PUB JIJOIJ C-g-¢ I[qBL

T s I e R e e
““ht._m. .__,m%_o.. “&NTO. _.t__..m. mo%hmm M_.ﬁa.f m-_.mﬂ..v[ Mnmm:? mm.w_.._q.. m.o.._.o_ml mNm._..m. momo.m- MMmm_ml. mmmm:? . mmmd..‘? mg_._... m_.m.q._. m mwc.wc,‘im PRI ¥
T e e
s “gc.m. 009 1000 | I e I e I e PUSpLALD 72
ISy 10906 MﬁE_am. e e R
R I A e e A e e e e 103 14 01
m;m..a. m“mg,m R A ._Ha.mhm msu_n .m._g.n. msﬁ_n _ﬁn 82 mam.n. mma_m W_om_m mm&.n W,E.m _ el Uo1322000) 40
W_E_.z i mﬂaé mﬁ%é _Em mct.n _,Eé u_so_ﬁ mﬁé, momﬁ ._HBE m,gm.t. .mms.t __Nmé.. 79.& msmé mma_a _ e} 94019031 04 80
M R i e e e Wasu] 10
_”E._, _Hmﬁ.m m&m_m. e b lowtd WIS S0 KPS WO RZ0e ISl eSS I % ieion | 11404601 124500, 8
_,ﬁ%m_w mug.m H“%.m mﬁ_m _“%,m _”%_w m.a_m, m%m T_a_m m_sm_m, m%_w m%,m mam_m W.%_m B Ta_m ..__%.m H VoL eS| aImpY § 5915 50
s R i i e e e R e e i Wi )
BRSO IS DRSS . PSS ISS PGS BESS DK% DR DR 6 WS D% IS | a0 3e e
e T T e R e 159 w110 20
mr&.ﬁ. Tm.ﬁ. mﬁ.am. mﬁ_ﬁ m_ﬁ.ﬁ Tm_ﬁ mﬁﬁﬁm mﬁ.ﬁ _.sm,ﬁm _,sm_am mwmm_ﬁm mﬁ.ﬁ _;m.ﬁ m;m.gm magm mﬁm,ﬁ wm._ﬁ.m g i
e _ B w 04z _ w2 i m_a”m " , A _ Wz _ oz _ L , %0z _ 100 _ sz k 5002 _ 0z _ 5002 _ AT .._

-193 ~



ISZ2:055 1090ty JEBSUOIE  [9BLUIES 0S9ABHE  CIBETUEIT 1BM0UESL  15S9ULG  IBLSTIT . MSTULL CI9ESUEL  lsAD'el  ISETYES (el 4ZEES I 7S, BRI *
k — ——t ~ ¥ — —i —} = a + + - t 3 } - ]
1881 EEL 160000 €02 0EE- {11 s EU AN T R v B T THA 7 R o= R TY L LB [ ¥4 S A - S S 111 ] 196188 - 1508008 1T 10 1 oL zapsenyng §f §
b p ¥ = - ¥ ¥ t + —— +- - —+ —+ - t 1 A -
089+22-  I860°48- IGIS*GT- i§Ee'9E-  JGGSRE- |0SE'Ed-  10STe8T-  JOSEYEE-  JOSECRE- |8S0UIE-  LIBSEE~ tylBeeR- (LISU0E- 10SEEE- 1 [51465)- 1894330 18301 51 |
ogaessy  [0S4t18F  100E'0LS  10SG+@ES  {G00i9S *.Eg,hvm 1800+ 255 _.g?hnm 10001295 10004295 IYZBRAAS . IZSR'OZY  (GAGfLE 100043 ! (21430) veot.30L 4| |
— + - — +— + T ~ : t } —t {
| 1 ] | i ! |- I 1800/~ WS- g (T i I #1qedeg IS2AlU] wEL |
— g ¥ ¥ s —i- —- -+ =t o F + + + + |
| 1 ! | ! i ! [ I$28'28  1268FES s 1 f FRRE URCT & 7] |
— + t +— ——t— : + + g 1 0 ; ; } + ]
i I ! | | | I [ i T Y A TR TR T1VA 7 A 1 i RO W3- 2404S 1] |
F A t + t — —+ —F — —t + —t o - § -
[ Ex: TS A Bos N L oot A R 1 PR (TR v A AR v K N . Yl SR s L (91 AL B 1< B Ty M-t 1T S AT |- 110 G- <1l S Ao 1659 1226'2 | {50+20490+50470) SOVEIRE ) |
.k —— e + -+ et e —+ ~- —+ —+ — + + — {
1089 82- 136042~ IGiSeaE-  GGevRE-  {0SC'Rl-  0SCU8E-  J0SEfBE-  [0S%¢BZ-  (0%€78E-  [0%6'BZ-  l0SS'R2-  0SEcEE-  0GE'eR~  1fSERRI- ) 1 I ,_ FqeARg. JS0URT #. 40 |
b i + H— - —+ —+ + + f ﬁ ; — 1 ,ﬁ } + —— {
009Gy (0S6 (S  (00S¢QLS  MOSOtEES (000296 10D0'Z%¢  1000:299  [000°APS  CIQCDULS . (0Q0+IRS 1000495 10004/95 QDM I95 - 1ORDMRS | 1 - I 22PYR-UR0T » B |
¢ 4 + + 3 . ——- -t — -t —t 1 + + s t t f— -
1055462~ 1084092~ 1058482~ (05592 | ! I | { { | i 3 I | ! | UMALISY w40 |
¥ T + + — ~—t 4 + + + + + } — —+ t : -
I ! } | I 1 i | L 1 i ) ! e RS 1 | | | 20T WJ3-BuCT ¢f !
F + } e t -t t : : =+ e * (s + =t 4 + 4 ——i
I ! I ! | 1 ! | | v i | | 00002 (000*0Z¢  1000+0%L  I0OG'OE | 1el|dey 41103 80 |
__m—m.qﬂ. "_qum.mm_ 1BSE4907- 1584005 IGSIURSL  IZ6*E5L  I69G'RTL  I9LLAR ESIMSe S0l maﬁém 1695 199248~ 1S90 085~ NZEDZE-  104EvAGL- jEGUSZ- | 150 = 201 M4 yseY lag ) d_
1 g - s — — + mi =} } t — } — +- + : - 3
! ! i I i ! ! ! | i . I | | ! | ! | WapLAL]/XE]. €0 |
: + +— + + . —t - g 4 t + + - -~ + — 4 -
[EY P AR IR 1 R 1 12 TS B U G b VRS T AT o A I T LA - B 1A AV R M1 AP P (11 558 I R 199066~ 1% 0SS 1ZZRUOZE-  J0LEYeSL- 1BA0YLE- | AQ14 YsRD 1N 20 )
- . + ; ' — : . . L i : ; — : 4 } -
PooZ0ez o W00z T BB 1 eel 1 B L gt | ®EL | ss8l b wsdb L E8AL 1 Za8l L uebl v Dedl 1 4BRL 1 BBE t 288 1 w8l « JBRL Wy wall |

30503085 <344

(3/7) £ 958D - JUBWRIVIG PUNT §-6-¢ d[qeL

}

~-194 -



mcmm.ms mzm.mﬁq m:mém Laaém el s | e e ._gq_% s, e Ioz9r2te mmm.tﬁ 1196158 Tm.ﬁ w7 | 07 oneimeed 41 |
1955'13 ez ISR wx.% 5L W_m?n i@ mmmw_a mﬁg.m. mmea e ST __Nmm.m mmé mm.a..m .Tw_g _ u_:emsei_m
P _ gLyt .mmmm_ﬂ.. G529 mE.m. _ mma_m. _mﬁ mem.:- mmmé- 5251+ Em_m_.- I0s0-Li- mmsé. .mmaé. wa.a.. _ (g1+60) 3502301 ﬁo:_m
| | mam,mw 005 165068 mas.m: WE.E ngE m%\_mz mgmsm m%.mm mgm,sm 05811 mgm_ﬁm mam_%m 1004#56¢ %Dmﬂ_mw _ - (zisg0} uee] ool :m
S N S S S S A S S ST S B T )
— T T e
T T T e
mﬂm.s BT ISR m_m:.s _ﬂm@.mu mom.h- wg.a mmmmé Tg.ﬂm- M,.mo_...m msEN ST e e i8R H&.& _ (604 L04904S0+20) ¥24E1ES 0} |
m _ 19141 mmm.w. _ m%,m. _ﬂsﬁ. _”ma_m. %mg.? msm_:.- _”mmé. s mmm,m,.. ?s.x.. gé. u”m.a._a. L_@N.a- , qedeg :e:s._ng_
m 109 mgmiw ?3.2 013t _”ﬁs.é; MHE.E msm.ngmE_mm 01582 mam,:m ?3_5. mam_mﬁ ?ém mmn.mm , Esa_cs._ém
m e i e R e new IR ey o 1) |
— T T e
— T T T T e
m@m.s mmz_m s m%_E WE.DM mms,a m%_g mkm.g m”mm_% moa.gq. _5.3 mE.s _mné aLn m,aw_m _@e:. oz 4 (50 - Z0) MO USe) 20N a_,
E.‘Em. mﬁ.s o hem s I8 105618 _”_g_s 199119 mom.g 12219 SIS S0 K568 oyE R w0 D) |
G ZL R mcﬁ_m,. Lol 105402k mmm_q: wf_% _”mmq:_ Yg_mx _M.E__s. .mma.s_. e 1054054 996 BLYEL RIS mm;.mﬁ | A3 457 194 20 |
o mm . w1 e _ I TR W ML S e .
_ _ _ oI S _ | _ | _ L _ v '
(2/%) ¢ o) - JuLWR) MG pUNJ 9-6~¢ 2198y,
. s

- 185 -



4-1

4-1-1

4-1-2

(1)

Alternative Plans

As alternatives to the 20,000 DWT graving dock deseribed in the foregoing pages,
two plans for (4-1) a 20,000 DWT floating dock instead of graving dock, and (4-2) a

- 10,000 DWT graving dock envisaging eventual e_xtensiori to accommeodate 20,400

DWT ships, have been examined and comparéd with the original plan -for
20,000 DWT graving dock. The criteria adopted in the comparison included (1)
expected shiprepair demand, (2) required capital investments, (3) safety and ease

of operations.

20,000 DWT Floating Doek
Layout

As shown in Fig. 4-1-1, the floating dock will be installed at a distance of 195m
from the boundary with AGRI Bulk Berth, oriented at 'right angles- to the quay of
the envisaged shiprepair yard site. The .35m of water sepérating the dock from
quay will be linked by:a pontoon bridge devised to moderate the siope that will be

ereated by dif ferences in tide level.

On both sides of the dock will be provided level wuffing tower cranes, one of
10 t/30m x 15 t/20m and the other of 5 £/40m x 10 t/28 m Lifting capacity. '

Particulars

Dock Dimensions

To correspond to the dry dock capacity given in Section 3-4-4, the size of the
alternative dry doek was envisaged to accommodate a 20,000 DWT eargo ship.

The dock is shown in eross section in Fig, 4-1-2. The dock will measure:-

1} Length 175m
2} Breadth 28m inside, 37m outside

3) Depth 11.45m inside, 15.45m outside.
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(2)  Equipment

The prineipal items of equipment envisaged ave:-

1} Capstans 2 x 4t x 15 m/min
2)  Winches 4 x 10t x 15 m/min
3) Ballast pumps 2 x 3,000 t/h

4) Pipework and valves As recjuisife

5) Keel and side blocks 258 sets

6) Incoming pariel, switehboard 650 kKW 50 Hz

7)  Floating dock mooring equipment 4 x 10t, 4 x 15t sinker blocks

8) Dock distortion measuring instrument, ete.

(3) Dredging

" The envisaged site for installing the floating dock is sh'éllow, and ealls for
dredging work to ensure a basin meassuring -
242m x 104m x 13.65m.

18,450

LA

Fig. 4-1-2 Seetion of Floating Dock for 20,000 DWT Vessel
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4-1-3 Construction Investment

Table 4-1-1 show the construction investment of floating dock installation.
Table 4-1-1 Construction Investment

Price in 1984
Unit: 1,000 Baht

S Foreign Domestic
No. - Deseription Total currency currency
portion portion
1| Civil engineering work 156,197 63,705 92,492
(Inel. the land. cost
128,955/90,000 n?) _

2 | Buildings | 130, 437 31,600 99,837
T sub votal (1) ama <20 | 287,630 | 95,305 | 192,329
3 | Floating dook 407,000 397,717 9,283
4 Jetty-relatéd equipment _ 0 0 0
5 Cranes 25,615 |- 23,905 - 1,710
6 | Utilities equipment and pipe _ 17,251 11,908 5,3&3

lines : : _

7 Electric.equipment 27,647 24,989 2,658

& | Vehicles anﬁ oil barges 8,123 - 6,189 1,974

9 | Factory machines 125,909 111,151 14,758

10 | Anti-pollution equipment : 22,038 19,380 2,658

11| Telephone and others 3,521 2,913 608

12 Furnitufe for.officeé and so on k272 0] ﬁ,272
T sub total (3) 60 (120 | 641,376 | 598,112 | 13,264
T sw ovotal (1) to (120 | 929,010 | 693,117 | 235,593

13 Engineening.fée 60,066 52,425 7,641

14 | Education and training 22,793 22,793 0

15 | Contingency - ' 4y, 475 4l u75 0

Grand Total (1) to (15) -~ | 1,056,344 | 813,110 | 243,23

‘Note: Employed exchange rate; Se€ page 147
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Table 4~1-1(A) Construetion Investment {Details)

Prices in 19811
Unit: 1,000 Baht

. Funds
No. Description EStlfﬁfed

i co Foreign Domestic

_ portion portion
1 | Civil engineering work 156,197 63,705 92,492
Land purchasing (90,000 m?) 128,955 63,705 65,250
Road pavement 10,442 0 10,402
Dock 16,800 16,800

2 | Buildings 130,437 31,600 | - 99,837
Officea and other houses 36,308 4,859 7 37,449
Factories = 77,419 22,571 54,848
Power supply equipment and wrehouse 16, 149 4,103 12,0U6
Others ' 561 67 h9k
3 | Floating dock 407,000 397,717 9,283
Floating dock 407,000 397,717 9,283
4 | Jetty-related equipment 0 0 _ 0
5 | Cranes 25,615 23,905 - 1,710
Overhead crane 18,263 17,123 1,140
Portal crane 5,193 5,003 190
Hoists 2,159 - 1,779 380
6 | Utilities eduipment and pipe lines 17,251 11;908' 5,343
Water supply equipuent 4,157 2,22& 1,933
Compressors and pipe lines 11,308 9,406 1,898
Oxygen and acetylene pipes and 1,275 0 1,275

duets .
Others 515 278 © 237

7 | Electric equipment 27,647 24,989 : 2,658
| Distribution panel and switch 19,582 18,680 - 902
board . ' _ I
Electric cables, wiring 1,923 1,306 a7
Lighting apparatus 6,142 5,003 ' 1,139
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Funds

: c s Estimated
No. Description cost :

' Foreign Domestic

portion portion

8 | Vehicles and oil barges 8,123 6,149 1,974
Vehicles o 4,817 4,314 503

0il bargés and others 33006 1,835 1,471

9 | Factory machines 125,909 111,151 14,758
Hull fabrication shop 8,297 6,525 1,772
Machinery shop ' 58,303 50,809 T 7,494
Finishing 'shop {hull, engine) k,088 _ 2,807 1,281
Carpenter shop . 1,902 1,612 260

Sail loft and rigging shop 259 212 7
Piping shop _ 3,374 3,013 361
Hull outfitting shop 1,934 1,459 5
Tool sérvice shop B,228 8,228 s}
Warehouse (excluding stock 28,575 28,575 0

material)

Welders and cabtyres 4,197 4,197 A ¢
Stage center 3,038 0 3,038
Others _ 3,714 3,714 0

10 Antiwpdllutioh eqﬁipment 22,038 . 19,380 2,658
Sewage treatment tank 18,050 15,677 2,373

0il fences and othes 923 923 0
Incinerator ' 3,065 2,780 285

11. | Telephone and others 3,521 2,913 608
12 | Furniture for offices and so on i, 272 0 y,272
13- | Engineering fee 60,066 ' 52,425 7,641
14 | Education and training 22,793 22,793 0
15 | Contingency 4y, 475 iy uys 0
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4-1-4

(1)

Comparative Evaluation

Comparisons between the alternative 20,000 DWT floating dock and the originat
plan for a graving doek of equal capacity have been made in terms of construction
cost, and of other factors relevant to dock operation.

The number of employees, work capacity and other factors common to the two
alternative plans have been omitted from the following considerations.

Construetion Costs

The constructlon costs are compared item by item in Table ¢-1-2.

Table 4-1-2 Construetion Costs Compared between 20,000 DWT
Graving and Floating Dock Installations

Unit; 1,000 Baht

_ (1) 20,000 DWT | (2) 20,000 DWT
No. Description Graving Floating
: dock . dock
1.| Civil engineering work ' ¥ 455,377 | % 156,197
2.] Building I 130,437 130,437
3.| Dock-related egquipment # ¥ Floating dock
- 2,887 407,000
4,| Jetty-related equipment * 7,477 ¥ S DEE
5.] Cranes # 88,032 * 25,615
6.1 Utilities equipment and pipe lines # 20,424 ¥ 17,251
7. Eleetric equipment 27,647 _ 27,647
8 Vehicles and oil barges 8,123 8,123 -
9.} Factory machines 125,909 125,909
10.| Anti-pollution equipment 22,036 _ 22,038
11.| Telephone and others 3,521 ' 3,523
12. | Furniture. for officeés and so on 4,272 4,272
13.| Engineering tee’ 60,066 60,066
14.] Education and training _ _ 22,793 - L 22,193
15.| Contingency 4k, 475 ' Iy, 475
Total : 1,063,478 1,056,344
Total saving fealized with floating 7,131
dock alternative

Note: %) VYalues marked with asterisk are those where differences are
indicated between the two alternatives.
#¥} As ships are moored side by side on one side of floating dock as
shown Fig. U-1-1, mooring jetty is not necessary.
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Shipyard Facilities and Equipment

All the factors relevant to shipyavd facilities and equipment are compared in

Table 4-1-3.

Table 4-1-3 Factors Relevant to Shipyard Faecilities and
Equipment Compared between 20,000 DWT Graving

and Floating Dock Installations

Item Graving dock Floating dock Remarks
1 Construction High Low Cf. Table U-1-2.
cost :
2 Maintenance Low High Floating dock (FD)
cost will requires repair
of ballast line
aporox. every 5 years
3 Service life Almost ever- 15 - 20 years FD will corrode.
lasting :
4  Dock/dedocking | Rasy, safe Intricate, FD requires calcula-
manipulation hazardous tion of water volume
to be pumped in/out.
5 Operating Good Bad FD iaeks space for
efficiency temporary deposit of
landed ship fittings.
6 Mooring of re-| Requires sepa-'.Mooring quay FD can have ‘ships
pair ship rate mooring not required moored directly on
quay its sides.
T Cranes Requires Sepa— Dockside crane Fb will dsipense with
rate cranes universally at least 1 crane.
for dockside utbilized |
and quay
8 Securiby Good Bad FD will require to be
kept under observation
at all times,

9 Trimming for Required Not required Fi) can be trimmed to
docking match the ship.

10 3ecurity under Secure Tnsecure FD requires submerging
inclenment upon approach of
weather eyclone.

11 Disturbance of | No Yes Work on moored ships

moored ship

require suspension
during docking/
dedocking.
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4-1~

Conelusion of This Case

The installation of a 20,000 DWT floating dock instead of graving dock ‘will not
alter the shiprepair capacity, nor the number of employees, so that these two

factors have been eliminated from. the comparative study. Comparison of the

remaining prineipal factors of construction cost and maintenance expenses

incurred during the first 10 yéafs of operation is presented in Table 4-1-4.

Table 4-1-4 Comparison of Construction and:Maintenance Costs
: ‘between 20,000 DWT Floating and Graving Docks

Unit:

B1,000 {1984 value)}
[ item 1986 -~ 19891 1990 | 1991 | 1992 | 1993 | 19%4 | 199% 1996 | 1997 | 1998 1939 | 2060 Total
{1) Conatruction 1,056,341 §,056, 344
cost
20,000 CWT :
rloating {2) Haintenance 2,061)2,06t12,061|2,061]2,061{2,061(2,061(2,061{2,061}2,061( 20,611 1,221
dook {a) expensns R -
{3) Dallast 1ine- ru | wyn| arwd o ouzul wyu| 20,601 . 22,981
repair cost .
) (114(2)403) 1,056,344 | 2,061|2,061{2,06112,061[2,061[2,535 (2,535 12,535} 2,515(2,535( 4i,222] 1,120,546
1) Construction | 1,063,478 ' 1,063,476
. eost
20,000 DWT
graving {2) Haintenance 3t9| 319} 379+ 379 319y ATY) 379y 3Ty 379l 379y 3,335 7,125
| geck {B) expenses
{3} gallast iipe ou| oul oui gu| - oul oul g LI UL I 1 91 C 1,038
vepalr cost ) : : B IR
o TERRTT T Oy . RS PR
(p) {13e021403) 1,063,078 | U713 wr3p 73| 93| w3 w7ag owma| wpsp Wiy was| 3,29 1.0mi,em
{2} 1,056,344 §2,061{2,061 2,061 Lz,os'l 2,06112,515 |2,935 12,535 2,535 2,515 %.'aza—l \.126,5116
- 48} 083,578 | 4r3) - wrz| wrs| w3l wr3| hwsj s3] ae3) wvsiowrsl 3,hes| nora e
) - ey’ : . )
pifference de- -7, 134 | 4,588 1,588 1,588 1.588)1,588{2,062 (2,062 |2,062¢2,062|2,062] 37,793 1B, 989
tueen {A) & (B)

Ag the conelusion, while the graving dock will cost more to construet initiélly, the

aggregate construction and maintenance expenditure will amount to Baht 48,909

thousand more for the floating than for the géavihg dock. 1t is for this reason

recommended fo adopt the graving dock as the type of installation to be

consiructed.
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4-2 Graving Dock: 10,000 DWT Expandable o 20,000 DWT

4-2-1 Demand Forecast

(1)  Thai Flag Vessels

According to Table 2-3-3, the r-t_um'b_er of 'l‘hai flag vessels between 5,000 DWT and
10,000 DWT was 33 units, which corresponds to 202,159 DWT at the beginning of
1984, and almost all these vessels are engaged in international trade.

For the ocean going vessels between 5,000 . DWT and 20,000 DWT, we made the
prospect with growth rates in Table 3-1-3. Th.erefore,. we used the same growth
rates in Tablé 3-1-3 as the growth rates for the vessels between 5,000 DWT and
10,000 DWT, because the group of these vessels is a part of the oceangoing vessels
between 5,000 DWT and 20,000 DWT and we estimated the grov&th rates of both

categories are the same.

Based on this estimation, we made the prospect as shown in Table 4-2-1.

Table 4-2-1 Prospeet of Thai _Fl"ag Vessels between
5,000 DWT and 10,000 DWT

% Year No. of hverage DWT | DWT
) -~ Vessel . : _

1984 33 6,126 202, 159

1990 45 6,872 308, 524

1991 W7 6,988 330,738

1992 50 7,107 354,551

1993 53 7,228 . 380,079

1994 55 7,351 07, Uiy

1995 : 58 7,476 536,780

1996 62 7,603 468,228

1997 65 7,732 ' 501,941

1998 68 7,864 . 538,081

X 1999 | 72 7,997 576,822

¥ 2000 76 8,133 618,354

- 205 -



(2}

4-2-2

Foreign Flag Vessels

We estimated the number of foreign flag vesscls between 5,000 - 20,000 DWT
calling at port of Bangkok in 3-1-3 (2). The result was that more than 500 vessels
are roughly expected to call in each year until the year 2,000. Based on the same
way of thinking in 3-1-3 (2), taking into account the informations obtained from _
PAT, sh;ppmg compamea, éte.,, we estimate the number of forelgn flag vessels
between 5,000 - 10,000 DWT is approximately 40% or 50% of the numbe1 of
foreign flag vessels between 5 000 - 20,000 DWT. '

Considering the above, the number of the ealling vessels between 5,000 -10,000
DWT in 1982 was assumed approximately 250 at least. And'us’ihg'Table'S-'-l 5, We
estlmate the number will be 300 at least, and thlS is assumed. the minirnum
number from 1990 to 2000 ‘

Demand Forecast and Capacity of Repair Shipyard

Based on the estimated demand for shiprepair presented in Seetion 3-1, the
demand that can be expected in the case of a 10,000 DWT capacity graving dock

is examined in what follows.
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(1)  Estimated Docking Demand by Thai Flag Vessels

The demand for repair estimated for Thai flag vessels that could be
accommodated in a 10,000 DWT graving doek is as listed in Table 4-2-2.

Table 4-2-2 Estimated Docking Demand for Repair of Thai Flag
Vessels in 10,000 DWT Graving Dock (Vessels between
5,000 and 10,000 DWT)

S—

Fleet Docking Demand for Repair
Yeér_ ' Vessels Aﬁefage DWT " Vessels " Aggregate DUT

1990 45 6,872 22 151,000
1991 | T 6,988 24 168,000
1992 '_ 50 7,107 25 178,000
1993 53 7,228 26 188,000
1994 55 7,351 28 206,000
1995 58 7,476 29 217,000
1996 | 62 . 7,603 31 236,000
1997 65 e | 33 255,000
1998 68 7,868 | 34 267,000
1999 72 7,997 36 288,000
2000 76 - - 8,133 ' 38 309,000

- e

Note: The fleet estimates are cited from Table 4-2-1, .
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(2)  Annual Repair Capacity of 10,000 DWT Graving Dock

Using the formula set forth in Section 3-1-5 for 20,000 DWT graving doek, the
annual repair capacity was estimated for the 10,000 DWT graving dock, as

reproduced in Table 4-2-3.

Table 4-2-3 Annual Docking Cépacity of 10,000 DWT Graving Dock

Nominal Volume Average Average | Turnover| Annual
Year Ship'_Re.pair Ut.iliza.ition Ship Re.pair’ Docki.ng Rate 3Ship Re.pair‘

Capacity Ratio Capacity |Duration Capacity

(N(DWT) r{%) A(DWT) D(Days) t {(DWT)
1990 10,000 69 6,.900 12 25 172,500
1991 10,000 70 7,000 10 30 210,000
1992 | 10,000 71 7,100 9 33.5 | 237,900
1993 10,000 72 7,200 8 37.5 270,000
1994 10,000 74 7,800 1 42.9 317,500
1995 10,000 75 7,500 6.5 u6.2 346,500
1996 10,000 76 7,600 6 50 380,000
1997 10,000 (i 7,700 6 50 385,000
1998 10,000 79 7,900 6 50 395,000
1999 10,000 80 8,000 6 50 400, 000
2000 10,000 81 8,100 6 50 405,000

4-2-3 Estimated Docking Demand and Supply

in Fig. 4-2-1 in terms of number of vessels.

From the estimated docking demand given in Table 4-2-2 and for docking capacity

in Table 4-2-3, the shiprepair demand and supply is estimated to progress as shown

The vessels to be repaired by the Shipyard is however envisaged to be limited to

“those of Thail flﬁg until 1985, from 1996, when the Shipyerd is expected to attain

full installed capacity, foreign vessels are envisaged to be repaired, to permit the

Shipyard's production capacity to be fully used.
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The shaded ‘area in Fig. 4-2-1 displays the dead weight tons of vessels to be
repaired from 1990 to 2000. Estimated revenue from sales in Table 4-2-10
utilizes this tons.

saoaop O¥
400500 e —— =]
Annval Repale Capecity //
300,000 e e — =
P I

. L1 - \/

L1 b
200,000 e oo -

L—q47 \F.slimated Decking Demand
./ -1 - Thai Flag Vessels
100,000 -] S PR PR S,
1550 1831 152 1853 1934 1995 1935 197 133 1599 2000

Year end
Fig. 4~2-1 Estimated Progress of 10,000 DWT Graving Dock -
Shiprepair Capacity and Utilization, 1890 - 2000

Estimated progress of 10,000 DWT graving dock shiprepair capacity and
ufilization is as presented in Table 4-2-4,
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Table 4-2-4 Bstimated Progress of 10,000 DWT Graving Dock
Shiprepair Capacity and Utilization

Thai Flag Veassel Foreign Vessel

Year Total

Vessels Total Vessels Tobal {DWT)

(DWT) (DHT)

1990 22 51,000 - - 151,000
1991 24 168,000 - - 168,000
1992 25 178,000 - - 178,000
1993 26 188,000 - - 188,000
1994 28 206,000 - - 206,000
1995 29 217,000 ~- - 217,000
1996 31 236,000 19 144,000 380,000
1997 33 255,000 17 130,500 385,500
1998 -3 267,000 16 128,000 395,000
1999 36 288,000 14 112,000 100,000
2000 38 309,000 12 96,000 405,000

4-2-4

(1)

(2)

Faeilities
Dock Dimensions

The 10,000 DWT graving dock will be designed with breadth to permit eventual
extension to accommodate 20,000 DWT vessels. Hence, compared with the
20,000 DWT graving dock descirbed in Section 3.4.4, the length alone will be
shortened, and the dock will measure:

145m in length

28 in breadth, and

i1.1m in depth.

Other Facilities

The staff workers' house will be shortened in length by 10m in view of the smaller
size of work force that will be engaged, and in keeping, the Hull Outiftting and
Piping Shops, and alsc the Warehouse, by 6m each. - The other facilities are

envisaged to be of same size as for the 20,000 DWT dock installation.

The layout is shown in Fig. 4-2-2.
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4-2-5 Production Scheme

The pr'oducti'on scheme for the alternative 10,000 DWT gra\iing dock instaliation
has be_en drawn up in the same manner as for the 20,000 DWT dock shipyard
deseribed in Section 3-6-1. '

The scheme Vis presented in Table 4-2-5, -

Table 4-2-5 Annual Produetion Plan

Item 'Re_pa'i'r‘” Sh.'ips | Steel S'tir:‘tjct_ur‘es Running ]%iepair*s
" Docked Manufactured (Percentage of dock
Year (DWT ) (tons) repairs in amount)
1990 151,000 500 a 5
1791 168,000 | 500 ' o
1992 178,000 | 550 . .
1993 188,060 | 600 L
1994 206,060 e 650 o ."
1995 217,000 ' _j 700 "
1996 380,000 | 700 g "
1997 385,500 | 850 __ "
1998 395,000 | 900 .
1999 | 400,000 oo |«
2000 k05,000 - 1:',.000. "




4-2-6 Manpower Program

(1} ~ Working Hours Schedule

The estimated working hours, derived as in Section 3-6-2, is presented in Table 4~

2-6.
Table 4-2-6 Estimated Annual Working Hours
(- (@) o @3) Estimated
Ship repairs Steel Running repairs| annual work-
Yoar Pr_o d.uc- in dock _ structures | ing hours
bivity 2H x DWT 200 H/T (1) x 5%
1990 | 1 302,000 100,000 | 15,100 417,000
19911 1 | 336,000 | 100,000 | 16,800 411,636
1992 1.1 356,000 | 110,000 17,800 439,818
1993 1.2 376,000 120,000 18,800 429,000
1994 ] 1.2 412,000 136,000 20,600 468,833
19951 1.3 434,000 110,000 21,700 458,230
1996| 1.4 760,000 140,000 38,000 670,000
1997] 1.5 771,000 170,000 38,550 653,033 .
1998 1.5 790,000 180,000 39,500 673,000
1999 1.5 800,000 200,000 40,000 693,333
2000 1.5 810,000 200,000 40,000 700,333
- ) +(2) +(3)

. Note: Estimated annual working hours Productivity
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(2) Manpower Program

The estimated manpower rquirement derived as in Section 3-G~2, is presented in

“Table 4-2-7.
Table 4-2-7 Annual Manpower Program
Item Mana.gérs & _ _ o
higher rank| Clerks Indirect Direct Total
Year _ _ persons |engineers | workers workers

1:990 ' ©13 Cous | 19 ' '212 e 289

1991 13 u5 24 209 291

1992 | 13 S50 | e 223 | 310

1993 | 13 50 2u 218 | 310

1994 13 50 | 31 238 332
1995 |13 50 36 233 | 332

1996 13 50 36 340 439
1997 13 | 50 36 o | 39

1998 b 13| 50 36 | 32 ] am

1999 _ 13 50 36 352 551

2000 | 13 | .50 36 | . 356 455

Note: The number shown in parentheses ‘shows the number of the engineers from
abroad. '
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4-2-7 Comparative Evaluation

(1)  Construction Cost
The construetion cost is compared item by item in Table 4-2-8,
Table 4-2-8 Constr uctlon costs Compar‘ed between 20, 000 DWT
and 10,000 DWT Graving Dock Smpyards

Unit: 1,000 Baht

o _ (1) 20,000 DWT | (2) 10,000 DWT

No. ' Deseripiion : Uraving Graving
. . .d_ock dock

1 Civil_engineerihg_wofk - _ ¥ 455,377 1% .437,H§5
2| Buildings * 130,837 | % 124,532
3 Doek—relaﬁeduequipméﬂt ' # H2,887_ * 42,350
5 Jetty-related equipmeﬁt TUTT 7,&77
5 | cranes - 88,032 88,032
6 | Utilities éQuipmént'énd'pipe lines - 20,421 - 20,424
7 | Electric eauipment . ‘or,647 27,647
. 8. Vehicles_&nd'§il;barges | . 8,123 . ' 8,123
9 | ractory machines | * 125,909 ¥ 12n,27%
10. _Antiapolluﬁion equipment _ 22,038 22,038
11 | Telephone and others 3,521 3,521
12 FufnitUpe:fbﬁioffioes and so on * H,éTE ¥ 3,417
13 | Engineering fee | L 60,066 60,066
1 - Edugation-aﬁd_training' '_:_ i" . 22,793 . 22,793
15 | Contingency e b wus 4L, 475
Total % 1,063,478 1,036,634

Nobe: *) Values Qi_th asterisk are those where dif_‘ferences are indicated
' between the two alternatives.
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(2)  Manpower Requirements

Estimated manpower requirements are compared in Table 4-2-9 between the two

alternatives.

Table 4-2-9 Etimated Manpowef Requirements Compared between
20,000 and 10,000 DWT Graving Doek Shipyards

Year :
Item 1990 | 1991 | 1992 [ 1993 ] 1994 | 1995 : 1996 | 1987 | 1998 | 1993 | 2000

1 20,000 BMT : 367 382 B2t 434 459 I59 454 509 509 5139 519
graving dock ' '

2 10,000 DWT 289 | 29% | 310 | 310 | 332 | 332 | 439 | 439 | HUt | 451 | 455
graving dock )

Total saving ‘
realized with 78 g1 17 124 127 127 70 70 68 68 64
floating dock
alternative

(3)  Comparison of Sales Revenue
The alternative cases of starting with 20,000 DWT and with 10,000 DWT gravmg
doek are compared in Table 4-2-10, in terms of yearly sales revenue.

Table 4-2-10 Comparison of Estimated Revenue from Sales
between Cases of 20,000 DWT and 10,000 DWT
Graving Docks _
Unit: Baht1000

W1 W
; 4 :
| Bl 263,399

r T T

T T T
[eversae Jtens wevescans Year v /-1 1990 1991 | 1992 | 1993

1 Thai Flag - Survey/Dasage Resair 4

W1 15 1%6

2000

I

|
1
T ¥ T T g - -
1157920 W28 1665471 1740496) 188,284 202,5021  214.889%F 235,085 269,265
[l E _ } 1
I
t
i

)
|
|
|
1
1
J
1

T
|
1
|
}
|
t
|

} ] T ¥ : T ¥ T

I foreiga Flag - Ditta. ' [ ! [ o W91 260200 15831 5,350

' : + : ¢ t i : :

1 ALL Flag - Running Repair vEOOSTE 090 B0zl BT Sl 01 LI 130800 1RSI 16 138
i . + : ) + : : t 5 - t 4
| Sub-iotal for Ship Bepaiing  Sub | 120581 UG 18SHE RN T8 22,67 uBANE 22651 AT WHMEL LTI
I' — 3 1 1 L } ] ¥ L } - R - _{

T LS T T T ¥ T T T
Stesl Structure Fab.f Ass'ly. 4 18:8161 ~ 18:8i61 20,6971 2L 2460t 26-3‘2!_ Czhe3e2l 3L9RTI 0 35BS 3?-652I 378328
_ 1 3 1 1 1 - ] 1 1
3 T T

t — 1 - + 1 d
Total for 20000 Dvt Grydock Sub 40,3971 168,107t 18%:2711  205:8591 2221581 233, 969! 209351 306,251 310,961 340 38[” s
L 1 ] ; } 4 L : 1

Thai Flag - Survey/Gamase Repair -

¥ T L) T T “F Ll
BLIZI 904181 958631 10LEA URSHI 116 em AL BT WA LSS wsu 166:4151
{ j : f : . ; t - Y

T
A . f | I Tnss21 ?0.'2823 48,9351 60. 318I Stk
§ i

Foreign Flag - pitto. -

N Il

3 L 1
T U T T T

40661 4523 £,793) 50621 5,571 583 10,2321 W .8[)5 10,6361 'EI ??ﬂ 10,9064
] I |[ - 1 I E I =

Sub-total for Ship Repairing Sub 85 3R8E 95,0001 100.6541 1083 1AM 1227101 214,884 23T, 9‘3“ 723, 341 226-1_9&[ 2900
1 L 3 { e} I I gy

‘i T N L3 T g T L3 L3
18:8161 13,8101 20,6978 ZLSTlL k0l - 263421 26,3421 3| 98?! 35,8681 374321 37632
Il L 1 } . } : - : : - £

Sleel Structure FabfAss"ly. -

'
1

u } } t }
Toral for 30630 Dt Brydock Sub 06,2061 3,851 121»3531 1268900 TR0.9501 153,334 2412268 249:‘}8” BT2HE 2038281 2666541
s : ) \ 1 L ) I ) : |

i
}
I
b
I
}
i
b
| ALL Flags - Running Repair -
'
'
|
l
|
L
|
L
}
r

T T L T T T ¥ T ¥ L]
Estance Yetveen both the Totals 195 S6L2901 6T.9181  THS091  8L.2081  @NHITL SR S&2THL 3R 565541 33T
[} 1 L 1. L ' 1 ] Il i J
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4-2-8

Conelusion of this case

Starting with a 10,000 DWT graving dock will reduce the initial construetion cost
compared with a 20,000 DWT dock, but when eventually extending the installation
to accommodate ships of 20,000 DWT, the additional expenses incurred will be as
given in Table 4-2-11.

Besides, during the ekiension work, the shiprepair operations that will have just
come to set on its way will be seriously disturbed in order to adjust the operations
to the newly extended installation. This disturbancé will affec_:t the Bhipyard
employees to im measturable degree by the disruption of their daily routine.

It is for this reason recommended to adopt the 20,000 DWT graving dock as
installation to be constructed from the ouiset.
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Table 4-2-11 Comparison of Construction Costs between 10,000
and 20,000 DWT Graving Docks

Unit: Baht 1,000 (1984 value)

For extendiﬁg
Item 1986 - 1990 | " capacity to Total
20,000 DWT :
10,000 DWT 1 Civil engineering 437,465 30,915 468,381
] graving work :
dock (A)
2 Buildings © 124,532 6,969 131,501
3 Dock—reléted equip- 42,350 474 42,821
ment
4 Factory machines 124,274 | 1,545 1 125,819
5 Furniture for coffice 3,417 - 854 b W27
and s0 on
(a) Total 732,038 40,758 772,796
20,000 DWT 1 Civil engineering W55, 377 - 455,377
graving work
dock (B)
2 Buildings 130,437 | - - 130,437
3 Dock-related equip- 42,887 - L2 887
ment
4 Factory machines 125,909 - 125,909
5 Furniture for office y, 272 - b, z72
and s0 on
(B) Total 758,882 0 758,882
(4) 732,038 40,758 772,796
(B) 758,882 | 0 758,882
(A) - (B)
Diffrence be- ~26, 844 4G, 758 13,914
tween {(A) & (B)

NOTE: The cost items compared are limited to those that are affected by the
difference between 106,000 and 20,000 DWT capacities of the graving
dock.
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5-2

Eventual Expansion of Shiprepairing Capacity
(Additional Installation of Second Graving Dock)

The observations presented below on the conditions that should call for eventually
considering the installation of a second graving dock, angd points requiring to be
held in view in this connection, have been compiled on the basis of information

and data on hand from the past éurvey.

These observations are added on the express reugest received from the office of
the Board of Investment.

Criterion for Considering Expansion

In so far as judged from Fig. 3-1-2, further additon to the 20,000 DWT graving
doeck should not be ealled for during the current century. Shipyard expansion
would justify consideration when the estimated annual demand for shiprepair ecan

be reliably expected to exceed 80 vessels.

The neminal capacity of the eventual second graving dock should be considered to
range between 10,000 and 20,000 DWT, but such considerations as doek size could

well await further evolution of circumstances.

Shipyard Facilities

A suggested layout for the eventual second 20,000 DWT graving dock and jetty is
shown in Fig, 3-4-2.

The principal faeilities that would require extension are:-

1)  Administration building

2) Doek house

3) Staff/workers' house

4) Substation

5)  Air compressor room _

6)  Oxigen/acetylene supply facility

7} Hull outfitting shop

8) Pipe shop ' _

9) - Finishing/electrical equipment shop.
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Space to permit the requisite.ektensions will be provided in the initial layout.

Personnel Organization

The personnel 'organi_zation will pr_d_bably not require modifieation, but the
increased work foree should call for enhanced personnel management capability
on the part of management and middle management,.

The newly reeruited personnel would be systematically trained beforehand, to

permit their integration into the existing organization with minimum disturbance
to the running productive activities.
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