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(1)

.-BRSIC IDEA OF I!PROVE!EHT

{SHIP REPAIR
Plannlng Condltxons.
ZCurrent Shlp Repalr Capac1ty

In. order to study the future improvement plan, it is

indispensable to understand the current ship repair
- capacity. of .. CDD by  analyzing the past docking
;performances.. L : . :

1)

_SeaQOLng vessels 7 7
‘Based ‘on the:“Docklng—Undocklng Record“ of CDD, docking

vessels by customers during 1984/85 -~ 87/88 is summarlzed
as shown in Table 5-1- 1

Table 5-1fl._Past3D0cking Recoid of Seagoing Vessel

- Year | ) _

s TN - -11984/85 - 1985/86 1986/87 1987/88 Total
Customer 1 : _ : .

Docked vessels--.-mig e e -5 o 11 31

Days spent 171 122 - 59 196 548
PriVate/Fbreigﬁ | | .

Docked vessels . 0 4 4 6 14

Days spent o 0 0 36 : 45 47 128
Total . :

Docked vessels' : 9. - 10 : 9 - 17 45

Days spent - - 171 . 158 104 243 676

-Source- CDD Docxlng—Undocklng Record

081ng the above record, the  average number of docking
vessels per year can be estxmated as follows:

Average docklng days per vessel = 676/45
L _ = 15.0 days

When the annual wnrklng days of CDD are 303 days, with
the exceptlon of national holidays and weekly holidays,

'_the average number of vessels per year = 303/15.0

= 20 vessels

.Accordlngly, the shxp repalr capacity in the dry dock in
1987 is set at 20 vessels per year.
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2) Small vessels

The past docklng record of small vessels durlng 1984/85 -
87/88 is shown in Table 5-1-2. e

Table 5-1-2  Past Docking Record of Small véssei -

- 1984/85 1985/86 1986/87 1987/88 ‘Total
Item L LT o
Docked vessels _ N LI :
Trawlers 3 11 19 ' 20 83 .
Coasters _ -3 S K 1 B .22 R TR ¥ &
- Total 3 6 21 41 260 94
Days spent *1 66 117 225 91 499
No. of dockings | 4 13 200w 48

Source: CDD, Docking Undccklng Record

*] This figure does not show the total days spent by each 
vessel, but the total days of dock: used :

Since the plural vessels were docked at the same: tlme,
current docking capac1ty is. estlmated as" follows-?*-

Average days spent per one docking '# 499f48. '- _
= 10.4 days =
Average numbef of dockings per year = 3b3/iﬁ;4yrv
: = 29 times

Meanwhile, the average. number of vessels per: one docking
at the same time can be calculated as follows: _

Number of vessels total No.*df’véésels/ﬂog‘df-dockihgs_'
G4/48 o ' c
2 vessels .

[ 11

Accordlngly, the Shlp repalr cap301ty in the dry dock ;n
1987 is set at 29 times per year and 2 vessels at a time.’
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'f,33-

“r- ﬁe§éir'price' R 20.5 14,8 9.1

Current repalr prlce per vessel

Current average repalr price per vessel is estimated as

‘'shown in Table 5-1-3, based on the past performances

showing as follows:

{ Lac. taka )

zYYedf '  : : S o
T~ - c|1985/86 1986/87 1987/88 1988/89 Average
Customer
iBsc -~ . | 22.8 18.0 21.5° 19.7 20.5
Private N 15.0 15.7 11.8 16.9 14.8
_ Foféign flag| 10.7 - : _ 7.5 ' 9.1
Small vessel| 10.5 5.7 5.3 8.6 7.5

'Sburce'- CDD

'The unlt prlce for sea901ng vessels is calculated using
" the unit price by customers -and the ratio of the number

of docked vessel,

As for small.vessels,ithe past average repair price in

the same table, 7.5 1a¢. taka per vessel is adopted.

" Table 5-1-3 Current Repair Price per Vessel

{ Lac. taka )

Seagoing vessels BSC Private Foreign

"by customer

'.Docked vessel (%) 62 = 28 10

per .vessel

(1985/86 - 1988/89)

Current unit price, = 17.8
Seagoing vessel

-Current unit price,

(20,5 x 62 + 14.8 x 28 + 9.1 x 10)/100

Small vessel o 7.5

**Above prlces are set as the repalr prlce per vessel in
- 198? o -
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(2)

1)

2)

Estimated Future Docking Capacity and Repair Price
(Without Project = this means a case in 'which any
inmprovenment prDJPCtS are not considered, ) e
Estimated future growth rate (Wlthout Pro;ect)

The docking capaCLty and the repalx work items of CDD are

“expected to increase gradually in proportlon to: the.

productivity . and - technology U increased. by gself_
improvement, : e

The future growth rate of product1v1ty and work vwlume is
set as given in Table 5-1-4.

Table 5-1-4 Estimated Growth Rate (Without P:ojéct)

Year Prbductivity' - Work Volume
1987/88 S 100 1.00
1989/90 . 1.06 - 1.04
1992/93 : 1.16 - .l
1993/94 1.19 . 1.13
1997/98 1.29 1.22
2002/03 1.37 1.35
2007/08 1.41 C 1,44
2012/13 1.41 1.44

The growth rate of the product1v1ty by self—lmprovement
is estimated as 3% per year from 1987 to 1993, 2% from
1994 to 1998 and 1% after 1999 based. on the current
capablllty, future growth rate of 1ndustr1al productlon.

The growth rate of work volume is set at 2% annually
considering an increase of repair work items as. shcwn in
Table 5-1-19. : :

Estimated docking capac1ty (Wlthout Pro3ect)

Based on the current capac;ty -and future-_growth
prediction of preoductivity as shown in Table 5-1-4,
future docking capacity (Without - Project) - can be
estimated as shown in Table 5-1-5. T

The average docking days per vessel in the year 2007 -

2012 is assumed at about 11 days which is 60% of an
advanced country's docking days(5 -~ & days). :
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Table Sﬁ1—5_ Estimated Docking Capacity (Without Project)

1o . | seagoing Vessels ‘Small Vessels
o} Year - Number Days/docking | Number Days/docking
1987788 | 20 15.2 200 - 10.4
19897907 | 121"~ 14.4 30 1041
1992/93 230 13,2 33 9,2
1997/98 25 11.7 37 8.2
2002703 .27 11.2 39 7.8
2007/08 28 10.8 40 7.6
2012713 | 28 10.8 40 7.6

3):Eétimated.repair price in the future (Without Project)

Estimated average repair price per vessel can be
. estimated as shown in Table 5-1-6, based on the current
average repalr price as given
prospective growth of work volume as given in Table

5"lj"4,

‘Table 5-1-6

in Table 5-1-3 and the

Estimated Repair Price per Vessel

{( Lac. taka )

. Year _ Seagoing Vessels Small Vessels
1987 17.8 7.5
1989 18.5 7.8
1992 19.7 8.3
1997 21,7 9.4
2002 24.0- 101
2007 25.7 10.8
2012 25.7 10.8
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5-1~2 EBxpected Future Work

(1) Seagoing Vessels
Future docking démand of seagoing vessels is. estlmaﬁea as
~shown in Table 5-~1-7, based on the . reduired number of"
vessels forecast in Chapter. 4, Table 4 2 15 and 4 ~2= 16
The expected future work of Shlp repalr is estlmated for
two cases, the lifting share of Bangladesh flag vessels
ig 30% and 40%. . _
The detailed docklng demand of BSC, prlvate,_and forelgn_
flag vessels is given in Table 5-1~ 8 to: 5 1~10. -

Table 5-1-7  Expected bdcking Demand ofiSéagQing'Vessélsl

1. Lifting Share 30%

Year  BSC Own Private - Foreign = Total
1989/90 | 8 2 3 13
1992/93 | 12 3. 4. 19
1993/94 13 3 e 20
1997/98 15 6 7 28
2002/03 17 9 10 136
2007/08 17 10 11 38
2012/13 17 10 11 38

2. Lifting Share 40%

Year BSC Own R;ivate Foréign-r* fdtal
1989/90 8 2 3 13
1992/93 13 3 4 20
1993/94 13 4 4 21
1997/98 17 7 T 31
2002/03 - 20 12 9 41
2007/08 20 14 9 " 43
2012/13 20 14 9 43
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iTablé’S?lnS 'Expectédchcking Demand of BSC Owned Vessels

1. Lifitng Share 30%

L ' Nﬁﬁbéfiof'l’Share | LDocking Docking

.Yearf-f'Vessgls-f- _of ChB - "Freguency Demand
1989/90 | 22 1 0.4 8
. 1892/93 | 25 1 0.5 12
:1997/98 3G 1 0.5 i5
2002703 | - 35 1 0.5 17
2007/08 35 1 0.5 17
2012/13 | 35 .. 1 0.5 17

2. TLifting Share 40%

) Number of  Share Docking Docking
Year - .Vessels : of CDD Frequency ' Demand
‘1989790 | 22 ] 0.4 8
1992/93° | 26 1 0.5 13
1997/98 34 1 0.5 17
-2002/03 40 1 0.5 20
2007/08 40 1 0.5 20
1 2012/13 | . 40 - 1 0.5 20

- Docking frequency of BSC vessels is estimated based
on the past docking record as stated in Chapter 3,
. ‘Table 3~4-5, with the expectation of increasing
Sup to 0,5 in 1992, every twWo years, in accordance
. with the regulations. .
.~ Docking share of CDD to BSC wned vessels is
estimated as '100%, considering the governmental
‘policy. - ' '




Pable 5-1-9 Expected Docking Demand of Private Vessels

1. Lifting Share 30%

_ Number of Share  Docking Docking
Year Veassels of CDD Frequency  Demand.
1989/90 | 25 0.4 0.24 2
1992/93 28 0.4 0.3 T3
1997/98 33 0.5 0.4 N
2002/03 39 0.5 0.5 -9
2007/08 41 0.5 0.5 - -10
2012/13 4 0.5 0.5 10

2. Lifting Share 40%

Number of = Share  Docking . Docking
Year Vessels of CDD Frequency  Demand
1989/90 25 0.4 0.24 " 2
1992/93 31 0.4 0.3 3
1997/98 36 0.5 0.4 o7
2002703 49 0.5 6.5 12
2007/08 59 0.5 0.5 14
2012/13 59 0.5 0.5 14

- Future docking shares of CDD is estimated at 0.5
from 1997/98, considering the future improvement. of
CDD and the past parformance stated in Chapter 3,
Table 3-4-7.

- Docking frequency is also estlmated to be O.J(every
two years) in 2002/03, in accordance with the
regulations.
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- Table 5~-1-10 "E#pected Docking Demand of Foreign Vessels

1. Lifting Sharefgo% L

: . _'Number_of Share of Docklng
© Year |- Vessels~ ' CDD - Demand

18990 | 195 . 0.02 3

1992793 | . 217 0002 4
'1997/98 | . 261 0.03 7
2002/03 ] ¢ 383 0.03 10
2007/08 | 366 - - 0.03 11

2012/13 366 0.03 11

2. Lifting Share 403

_ S Number . of Share of Docking
Year . - Vessels CDD _ Demand

1989790 | 1es . 0.02

1992/93 o212 G 0.02
1997/98 248 0.03
©2002/03 303 . 0.03
2007/08 | 313 . 0.03
2012/13 313 - 0.03

W WO AD ~d (%

- The future docking demand of foreign flag vessels

is forecast on the assumption that 2% of the vessels

calling at the port of Chittagong and Mongla from

1989 to 1992 and 3% of them after 1993 are expected
. to. dock at cop. -
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(2)
1)

2)

3)

Small Vessels
Trawlers

As regards the docking demand of flSh trawlers, the
estimation is made  based .on- the requ;red ‘number: of
fishing trawlers being forecast in Chapter 74,' Table
4-2~15, ' SEo
The past docking record. mentlonedA ln Chapter 3, table-
3-4~7, shows that the share of -CDD is ‘0. 41l  and. the
docking frequency is 0.41. ‘Singe ‘the data is obtalned'
under the condition that docklng priority is :given to
seago1ng vessels, future docking freguency: and shares of
CDD is considered to be higherx. than the past *

Therefore, the shares of CDD and the dockxng frequency of'
trawlers is set at 0. 6 and 1.0 resgectlvely. : SRR

The expected ﬁocklng demand of trawlers is shown 1n Table'
5-1-11. T

Table 5-1-11 Expected Docking Demand of Trawlers

Number of Share 'Déék{ng. : Decklng
Year Vessels of CDD = Frequency Demand i
1989/90 39 0.6 1.0 23
1992/93 44 0.6 1.0 26
1997/98 51 0.6 1.0 S30
2002/03 58 0.6 1.0 34
2007/08 60 0.6 1.0 . 36
2012/13 60 0.6 1.0 36

Coasters

The docking demand of coasters and other small vessels is
set at 1.05 times that of trawlers  according to the
understanding of shipowners and <CDD, and the past
performances. : : '

Total docking demand of small vessels

The total docklng demand of small vessels is summarlzed
in Table 5-1- 12 : :

The number of_vessels'to be docked at the same £ime;is _
set at 3 vessels after 1989. The number of dockings is

calculated for the purpose of corresponding to the nambe r
of dockings of seagoing vessels,

- 118 -~



- Mable 5-1-12 Total Docking Demand of Small Vessels

_.kﬁéaf','ﬂ T:éﬁiers- 2C§asters_ Total Number of

BRI N .and Others ' Dockings
|iesese0 | 23 24 47 15
1992793 .} . 26 27 53 17
1993794 | .. . 54 18
1997/98. | 30 31 61 20
2002703 | 34 35 69 23
2007708 | 36 37 73 24
2012/13-| 36 37 73 24

5—1-3 ?uture Plan for Inproveuent

:3__;The future docklng demand to the docklng capa01ty of CDD
‘. ‘without Project is shown in Table 5-1-13 and Fig. 5-1-1,
" where docking demand of small vessels is shown in the
flgure of Lhe number of dockings.

- Table 5-1-13 'Supply and Demand Forecast of Docking

1, Lifting Share 30%

- Year _;-fDOdking S ‘Docking Demand (D) | (D)/(C)
7t Capacity (C) '~ Seagoing Small
1989/90 21 13 15 1.33
1992/93 | . 23 19 17 1.56
1997/98 25 | 28 20 1.92
2002703 | . 27 | 36 23 2.18
:1...2007/08 - - 28 - 38 24 2.21
2012/13 | 28 - 38 24 2.21

2. Lifting Share 40%

| Year . | Docking = - Docking Demand (D) (D)/(C)
T Capacity (C) Seagoing Gmall

i989/90 | . 21 - | 13 . 15 1.33
| 1ee2/03 | 23 S 20 17 1.60
1 1997798 | 25 31 20 2.04
12002703 | 27 | 41 23 2.37
‘| 2007708 - 28 - 43 24 | 2.39
| 2012713 .28 a3 24 2.39
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(1)

1)

2)

al

b}

3)

4)

Table 5-1-3 shows that the number of - vessels in demand__
eXCeeds the docklng capac1ty of CDD in this case. '

Then the following 1mprovement plans (Plan "an and Plan
"B") are considered to meet the. dOCklng demand_ ‘and.

increase work volume of CDD. - In plannlng, ‘the reduction
of the docking period per repalr Vessels ‘and
diversification of repair work "~ considered., - = To

achieve this obijective,; the merovement» ‘of engineering
technic, worker's skill and prQVLSlon of - proper:
additional fac111ty is 1ndlspensable. R :

Plan "A"
Basic concept

Ship repair business both for seagoing vessels and for

other small vessels shall be carried out at the existing
dry dock with technical assistance from  technically
advanced country and prov151on of addltlonal faclllty '

Training programme.
Training at overseas shipyard

Enqinee;s, economist and/or staff of CDD  shall be
dispatched to technically advanced = country.. (48
man-months} L R

Technical assistance from technically'adVanced'co&ntry

Engineers/experts shall be dispatched to CDD.
(54 man-months)

additional facility

In addition to the existing facxllty,, such ' machinery,
equipment and attachments as given in Table '5-1-14 are
planned. :

Estimated future growth rate

At present, due to the insufficiency of overall ship
repair- technology, - know-how and  proper ' machinery,'
shipowners have a.tendency to hesitate placing repalrlng.
orders with CDD for complicated work.
This situation makes it difficult for CDD ‘to obtaln_
enough work volume resulting in less sales compared thh‘
the scale of its facility.

With the execution of Plan."A",rit is expéctedythét'CDD

can get more repair work such as overhauling'of main
engine, auxiliary machinery, various steel work, etc.
The prospective repair work is shown in Table 5-1-19.
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Table 5-1-14

List of Additional Facility and Its Necessity

‘| boring & m1111ng .

‘machine

“for various work

[ Item Unit] Pufposefﬂeceésity. Expected Effect B
Dry do¢k and workehop - :
Air cﬁmpfessdf and 1 'Increésé use of air Shortening work period &
plplng around dock : | tools for. ship repair| improvement in quality
“and workshop and other steel work '
Oxygen ‘and accetylene L Easy preparatlon "for | Shortening work period &
manifold and piping work & reduction of easy bottle control
e T bottle hgn@ling'job
Drinking water piping | 1 | Supply of Saﬁiszing Increase service item
: quality & quantity to customers
“to docked vessels
Workshop
Static balanclng 11 Adjustment after Increase job opportunity
machine for proPeller“ fepair of propeller Improvement in quality
max. 4.5m dia. : for seagoing vessels : :
Electrical equipment - 1'| General ovérhaul & Increase job opportunity
maintenance equipment. { - repair jobs for Shortening work period &
: " -] | docked vessels and improvement in quality
- workshop facility
Testlng equlpment for -1 | Testing after repair Increase job opportunity
heavy cargo gear: Sl for imngpection
_Lathe machlne “1 | Repair of heavy Increase job'oﬁportunity
Center distance 9m . |- work such as tail both for repair of
Supportlng Lapac1ty _ shaft, rollers etc, vessels and allied work
15 ton
Laﬁhé‘ﬁgéhiﬁeﬁ _ 1 21 To fiil gap of . Equalizing of work load
| Ceanter distance 2.5m existing machining Increase job opportuaity
Planer e 1 | Repair/machining of Inerease job opportunity
‘stroke 4m;, l.4m W repair parts such both for ship repair &
: as machine bed, allied work
liner, ete.
Surface grinder 1 | Repair/machining of Increase job opportunity
‘stroke lm, 0.6m. W ‘repair parts such both for ship repair &
S ' as machine bed, allied work
liner, etc.
‘Attachment for: Increase capability Increase job opporfunity

both for ship repair &
allied work
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Unit

prected Effect

Cutting tool
Measuring tools
Lifting toocls
Prneumatic tools
Electrical tools
Gas cutting tools
Welding tools
Protectors
Scaffoldings

Item PdrposefNEcegsitj.

Dynamic balancing Testing of rotor off7  Increase ‘job- oppatunlty

machine turbo~-charger and - thoth for repalr veasel &
basket for centrifu- fallled work R
gal machine

Wood turning lathe 1 | various wood work Shortenlng work period:&
such "as pattern of | ~.1mprovement in quallty'
casting, etc.

Wood planer 1 | Various wood work Shortenlng work perlod*&;
such as pattern of 1mprovement in quallty
casting, etc., ;

Steam cleaner 2 Cléaniﬁg'of'ovér- Shortening_work;pezidd_&f
hauled engine parts improvement in quality -

Paint shop

Sand blasting 6 SufoCe‘ﬁfepafgfioﬁ Shorteniﬁgfydfﬁ"periédj&'

equipment ~of ‘ship's hull aund - improvewent in quality -
allied work ; - ' o

High pressure water 2 | Cleaning of Shlp 5 Shortenlng work perlod'&'

‘pump hull 1mprovement in quallty' '

Foundry

Casting equipment for 1 | Casting of var1ous,_ Increase JOb opportunlty

ferrous and non— parts such as cooler both for repair vessel &

ferrous metals cover, bush, etc. allied work :

Remetaling equipment 1 | Repair of bearings_ Incrgaée job opportunity
for vessels, etc. e ' B

Tools 1 { To apply proper' Shorﬁening werk.period &
tools and safety improvement in quallty '

Hand tools protectors for To keep safety work

Mechanic various work
Blectrician ' o
Fitter

Carpenter

Plumber




It -iSefalso"expected- that the technical assistance and
~additional facility improve CDD's docking capacity vyear

by year till average docking days becomes about one week
which is "80% of a advanced country's docking days (5 -~ 6

L-days) and- cons;dered to be maximum in Bangladesh.

 The estlmated future growth rate of productlvxty and work
‘yolume. are shown ~in- Table =~ 5-1-15. The rate of
~product1v1ty is estimated at 3% per year from 1987 to

- 1992, 6% in 1993 and 12% 'in 1994, and afterwards, the

rate is- estlmated to decrease qradually‘ Likewise, the

rate  of increase rate of work volume is estimated at 2%

per-  year from 1987 to 1992, 3% in 1993, 4% in 1994, 5% in

1995 :and 6% up to 2002, and afterwards, the rate is

S5

'estlmated to decrease by i% year by vear.

: Table 5— l 15 Future Growth Rate of Plan "A"

Year -~ | 'Produdtivity Work Volume
1987788 -} 1.00 1.00
1989/96 | . 1.06 1.04
1992/93 - 1.16 1.10
1993/94 1.23 1.14
1997/98 ' 1.67 1.40
2002/03 . 1,95 1.87
2007/08 . ' 2.05 2.16
2012713 - . .2.05 2.16

~Estiméted'dQCking eapaCity'

fBased on the-' urreﬁt capacity and future growth

ejpredlctlon of 9roduct1v1ty - the future docking capacity

S can ‘be. estlmated as shown 1n Table 5-1-16

z';Table 5-lﬂ16 _Estlmated Docking Capacity of Plan "A"

Year : Seaéoing Vessels Small Vessels
e - ‘Number Days/docking | Number Days/docking

1 1987/88 1 200 1s.2 29

10.4
.-1989/90 | 21 14.4 30 10,1
~1992/93 . 23 . 13.2 33 9,2

1993/94 24 12.6 35 8.7
1997/98 - 33, 9.2 - 48 6.3
2002/03 - 39 7.8 - 56 5.4

- .2007/08 41 7.4 59 5.1
7.4 59 5.1

2012/13 41
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Consequently,
docking demand

5-1-1.

Table 5~1-17

1-17,

the future docking capacity of DD to
is summarized in Table 5-

and Fig

Supply and Demand Forecast of Docking

1. Lifting Share 30%

Docklng Demand . .'.fDOCkingrﬂ S

Year Seagoing Small - Fotal Capacity | D/C
- (D) ()
1989/90 13 15 (47 28 21 | 1.33
1992/93 19 17 (53) 36 . 23 | 1.56
1993/94 20 18 (54) 38 24 | 1.58
1997/98 28 20 (61) 48 33 | 1.45]
2002/03 36 23 (69) 59 35 | 1.s1
2007/08 38 24 (73) 62 41 1.51
2012/13 38 24 (73) 62 11 | 1.51
2. Lifting Share 40%
Year Docking Demand " Docking |
Seagoing Small Total - |- Capacity D/C
(D) (C) | |

1989/90 13 15 (47) 28 21 1.33]
1992/93 20 17 (53) 37 23 1.60
1993794 21 18 (54) 39 24 | 1.62
1997/98 31 20 (61) 51 33 |- 1.54]
2002/03 a1 23 (69) 64 39 | 1.e4
2007/08 43 28 (73) 67 a1 | 1.63]
2012/13 43 26 (73) 67 4L 1.63

In the above table,

given in the flgure of number of docklngs.

Figures in bracket show the number of vessels.
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6) Prospective number of docked'vessels  _
According to the aforementioned docking. fcapécity to
docking demand, the expected number of docked vessels is
summarized as shown in Table 5-1- 18._

Table 5-1-18  Prospective Number of Docked Vessels'

1. Lifting Share 30%

Year - Docking. - Vessels Docked ' Demand
Capacity ~ Seagoing.’ Small = Surplus-
_ : ' ST (Small):
1989/90 21 _ S 13 24 230
1992/93 | - 23 1% 120 4L
1993/34 ' 24 " - 20 127 42
1997/98 ' 33 E 28 15 48
2002703 39 36 -9 60
2007/08 . 41 38 9 64
2012/13 41 ' 38 9 64

2. Lifting Share 40%

Year Docking Vessels Docked - . Demand

S :Capacity - Beagoing. Small = Surplus

. ' . (Small)
1989/90 2l 13 .24 : . 23
1992/93 23 20 9 - 44
1993/94 24 ' S 21 9. T 45
1997/98 33 31 6 55
2002/03 39 ' 398 -0 68
2007/08 ' 41 S 41 0. 073
2012/13 41 41 0 73

In the above table, small vessels are glven 1n the flqure
of number of vessels, :
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- sTéblers-lfLQ Prospective Repair Work Items

1) Current Sltuatlon

Hull cleanlng and paintlng

1 Pank cleaning-

‘Plate renewal -

Tail shaft survey and minor repair
valve work

Rudder: survey and repalr '

| Anchor’ c¢able survey Lo
Lignum-vitae renewal

Propeller survey and minor repalr

Other minor repalr

Z}IIncrease by self 1mprovemen¥

'Iﬁwﬂddltlon to the current work capablllty,
- Steel repair work such as;
' 'Pipings and valves
Deck flttlngs
- Hatch covers
Superstructures
- Overhaul and minor repalr of;
‘ Pumps:
Deck machinery
Cargo gears
‘Electric motors
- ‘Electric fittings

= Other minor repair job

3) Plan "a" '_

Plan “A“-' ' '
‘In addition to the increase by self-improvement,
- Overhaul and repair of;
i ~Main engines -
_ Turbochargers
- Generator englnes
CAUX. machinery - :
~ Coclers and- heaters
~ Aux.'boilers’ '
7P Generators. - :
- Blectrical equzpment
~-Anchoring & moorlng apparatus
”;'Steerlng gearS-'*
- Navigation equ;pment
= Complicated .repalrlng of shafting, rudders and
“propellers : :
= Heavy plate renewal
*é'Other repair .and " 1nspect10n ‘work
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7) Estimated repair prlce in future

(2)

1)

2)

3}

Prospectlve average repair prlce pex vessel is estxmated ’

as shown in Table  5-1-20, based on the current average

repair price as given in Table 5-1-3 and the prospectlve
growth rate of work volume as glven in Table 5w l 15. ~

Table 5-1-20 Bstimated Repair Price,pef Véséelf

(Bac.-taka)

Year ~ Seagoing Vessel '.-'Sméll_Vessel
1987 17.8 7.5 .
1989 18.5 7.8
1992 1.6 | 8.3
1997 24.9 10:5
2002 - 33.3 R . 14.0
2007 38,4 . 16.2
2012 38.4 | . 16.2
Plan “B*

Basic concept

This plan is to construct a new. docklng facility. for
small sized ship repair, in  addition to the
implementation of Plan "A". : :

Training programme

a) Training at overseas shipyard
Same ag Plan "A",

b) Technical assistance from technlcally advanced country
Same as Plan "A", : :

Additional facilities

In addition to the machinery and equipment. stated in Plan
"a", a docklng facility for small vessels of maximum Shlp
length 50m is provided.

In order to determine the optlmum 51ze and type of ‘the
docking facility, the following study is conducted,

Capacity of docking fac111ty
The necessary docking capacity. is studled w1th comparlson'

between a docklng demand and a docklng capac1ty in. two
cases,

~ 128 -



4)

Year 'i:Docking Capacity Docking Demand *1
' - Case A Case B ~ L.S, 30% L.S. 40%
1989/90| - - 23 23
| 1992/93| - - 41 44
1993/94 - 17 %2 23 42 45
-} 1997/98 | 48 . 63 B Y 1 .. 55
1-2002/03}. 56 - - 77 60 69
2007/08 | 59 81 64 73
2012/13| . 59 S 8L .. - 64 : 73

- .Provision of a docking facility of one vessel.
"Provision of a docking facility of two vessels
© at the same time
~In this case, the docking capacity is set at
- 70% of double capacxty of Casge &, considering
waxtxng loss tlms, etc.

Case A
Case B

The comparlson between supply and demand is shown in
Table 5 ?lr

'Table sei—zl- Supply and Dehand Forecast of Docking

*1" Surplus demand of the dry dock in Table 5-1-18
*2 The new facility is assumed to be constructed in the

mlddle of 1993/94. -

‘Besides . the docking demand a tendency for docking of
- small vessels has to be taken into consideration in

plannlng the docking capacity.

SinCe:the‘fishing trawlers operated in the Bay of Bengal
are usually in pairs with their sister ships during
fishing, shipowners often dock their trawlers at a time.

Under these circumstances, it is recommendable that a new

" docking fac111ty for small sized vessels should have the

capac1ty of twc vessels docklng at the same time.

Prospectlve_number of docked vessels on a new facility

.Wheh_e'new dOCking'facility'iS'provided, the expected

number of docked vessels on it is estimated as shown in
Table 5-1-22, and correlation between docking demand and

-supply capaclty is shown in Flg. 5-1-2.

The expected number of docked vessels in the dry dock and
the docking capac1ty are the same as Plan "A", given in
Table 5 l 18.
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Table 5-1-22 Prospectlve Docklng Vesselv in Future
: on a New Dockxng Facxllty ‘

Year Lifting Share 308 | Lifting Share 40%
-1989/90 - : _ e
1992/93 - -

1993/94 23 .23
1997/98 46 . -55.
2002/03 60 69
2007/08 64 o 73
2012/13 64 T3

0 .' e

?0" /lﬁ‘"—
9 B0 : f..-—-")'"
B g / /"/

o=
> 3
W
°
o 10 _
1993 1995 1997 1999 2001 2003 2005 2007 2009 2011 2013
Year
Docking Capacity of New Doaking Facility:

Docking Demand (Remainder of'the-dry'dock,'L.S.'
30%)

Fig. 5-1-2 Dacking Demand and-Suley,'Plan'“B“_f-
(On a New Docking Facility) ‘

5) Estimated repair price in'futuré.“ 

Estimated average repair prlce per vessel is the same as
Plan "A", given in Table l ~20.
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52
54241

'fSTEEL STROCTURAL, Encxaagaxnc

Planning Condltlon

:The present condltion of Steel Structural Engineering at

' CDD 1s as follows?

1)
1)

Outllne of Ex1st1ng Facxlltles

'Area of shop

Fabrlcatlonrshqp=: 60 m x 18 m x 2 shops 2,160 m2

Fabrication area : 35 m x .40 m 1,400 m2

{outdoor) . : o o
"Steel stockyard : 40 m x 40 m 1,600 m2
o Total : ' ' 5,160 m2

.”25

‘Main fac111t1es

Acéess*d60r =-:” _ :‘ 3mBx3.5mH 4 doors
Electrlc power box -ﬁ | o - 7 boxes

Dlstrlbutlon unlt and pipes for compressed air, acetylene

gas and oxygen gas are not installed,

3)

Operational eguipment

sets

- g.T.C. T 3.2 tons 2
:b;T.C..i : .3;2.tons 1 set
Co.me. | : 12.5 tons 1 set
-Plate bendzng roller } t=_20 mm, w = 3,050 mm 1 set
{Hydraullc press lél 500 tons 1 set
Hydraullc press . g 400 tdns 1 set
3Horlzontal band saw . :  Max. dia. 250 mm 1 set
;Frame bender | : 250tons(Horizontél press) 1 set
 Shear1ng machlne | : t?lo mm, w= 2,600 mm 1 set
. P1pe bendxng machlﬁé :_ Max. 50 A'. ' -1 set

J-é)

'Small scale auto gas cuttlng machlnes, arc welders, etc.

:Number of staff & workers and Worklng hours

' i_Supervxsor (Staff) e T R 5 persons

o Worke:s(?latep, Welder)

52 persons
57 persons

e |

Total
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(2)

Estimated working hours .per capita{Based on actual
results of 1987 & 1988): about 2 480 hours/year o

(Attendance ratio: 90%, Worklng day. 303 days/year,
overtime: about 2 hours/day) -

Bstimated total worklng hours per year- 129:000;ﬂoﬁrs
, B {52 x 2,480)

Record of Production

Ship repalr has been the main sale of this yard and steel
structures such as bridges, cranes, heat exchangers,
chassis, etc. have also been fabricated ‘since the yard
started operating in May, 1981 _

The productlon record of maln steel sfrﬁcturéé' on a
commercial basis - from July, 1985 to. Aprll, 1989 is shown
in Table 5-2-1. S S

Table 5-2~1 Production Record of Maln Steel Structures

(From July, 1985 to Aprll, 1989J

Labour

Description Q'ty Weight Sales amount Prlce
o : (ton) - {1k} (Tk/ton) (Hr/ton)

Fabrication of _ - ~ N e P
portable bridge 9 195,12 92,112,519 47,215 453
Fabrication of e SRR B
pontoon, platform . ' : e I '

& tank 5 .205.71 102,93,208 50,037 - 312
Fabrication of : S : '
lighting & : : ) S
rappel tower 3 55.04 42,47,018 77,162 . 494
Fabrication of ' _ _ o
rack & ladder 3 193.08 48,24,239 34,687 = 243
Fabrication of : . Lo T

ipe 2 104.00 18,16,282 17,464 185
Fabrication of e L
zinc pot, casing -
roller, etc. 10 24.79 . 40,64,369 163,952 1,073
Total/Average - 32 777.74 - 343,34,824 .. 44,174 - 351

Source: CDD

(3) Trend of Sales Record

The sales amount of steel structures
increasing since the start of the operation. :

Especially in

1986 and 1987,

structures remarkably increased.
It became 80% of Allied product sales and about 20% of-
the total sales of CDD.
The past 5 year
proportion to total sales of CDD is shown in Table 5-2-2.

sales of
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Table-5&272 Sales Record for 5 Years (80 % of Allied

- Product Sales)

(Unit: Lac. taka)

Year | 1983/84 1984/85_1985/86 1986787 _1987/88

‘Sales(A) 1.4 25.3 43.1 127.9 127.8
T R
' Total Sales S 4 % - 6 % 9:% : 22_% 18 %

- (4).

Y]

—

Source' CDD s

Ahalysis'of Present Condition

,Productibﬁrandhsales”

AAverage annual sales for latest 2 years,

(127.9 + 127. 8y /2 # 127. 85 Lac. taka

2)

'Average annual productlon for latest 2 years,

127 85, 000 Tk/44 174 Tk/ton = 290 tons

Rough eStimation'of production capacity

' Average annual productlon for latest 2 years is about 290

{5) E:

tons.

Accord;ngly, fabrlcatlon capaclty per square meter in
present fabrlcatlon shop £2, 160 m2) can be estimated as
follows. . s
290_tons/2,160 m2 = 0.13 tons/m2

Estlmatlon of Worklng Heurs for Manufacturing

-The total annual worklng hours for 52 workers of the

. .steel  structure fabrication shop. is estimated to be

129,000 hours as mentioned above,

hsSumihg that.the average share of working hours for ship

'repairrwork is 25%, the total working hours for steel
:structure is estxmated to ‘be 96, 750 hours(129 000 =x

. 0.75).

Accord1ngly, the average worklng hours per ton for steel

_  structure is estlmated as follows:

96 750 hours/290 tons = 333 hours/ton
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5-~2-2 Bxpected Future Work

(1}

(2)

L

2}

In. plannlng for improvement of . CDD's steel structural
engineering, the kind and the volume of CDD'S expeuted
work are conSLdered as follows-' _

Increase 0f Prasent ProductS-

The ' present products are diverse products Such'-as
pontoons, tanks, towers, racks & ladders, etc. : '
They are ordered as peripheral equipment or- parts of
their facilities for maintenance or -Lepalrlng .-by
municipal corporations and private companles locatad in
the Chittagong area. :
And so, the order used to be -inconstant and.-small in
number. ST B
However, as these demand will be- stable -and augmented,
every effort has to be made to meet these demands.

Producté for Varioﬁs'Project bf-NatiOnal'DéVelopﬁént

Based on the study résults aé méntioned in_Chaptef_4,
Section 3 "Steel Structure”, the following  are expected
for CDD as future demands of steel structural projects,

Electricity transmission tower and telescopic pole -

During the period of Fourth Five Year P1an(1990-1995),
the follow1ng scale of products are planned by BPFDB,

Total procurement volume- e 44 000 tons"-
Average annual demand foecast-'_ 8 800 tons

Large sized towers have been manufactured by overseas
makers, on the other hand, rather small 31zed towers and -
poles have been manufactured by several domestic: makers.
As mentioned above, there will be a strong demand for
these products which CDD can participate in manufacturing.
as a main contractor or as a subcontractor, whichever:it
may be, _ ST 7

Bridge

According to the national development piaﬁ of"Baﬂgiadesh,
bridges of a total length of 2,000 m for national roads
and of 3,000 m for reg10na1 roads are to. be constructed.-

The total weight of these brxdges is estlmated to be
about 4,400 tons. _ T _ ,

0 ton/m 2}0ﬁ01tdﬂ§ 

National roads 2,000 m x 1. t = :
Regional roads 3,000 m x 0.8 ton/m = 2,400 -tons -
Total - 4,400 tons
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The stéps for CDD to participate in the bridge market as

.a promlslng maker are considered as follow5°

_;As brxdges for natlonal roads are -large and heavy,

-..:overseas makers shall get an order as a main contractor.

w_CDD should ‘make- efforts to upgrade technical potential
.- .and to receive orders of steel structures from overseas
'~_contractors asa local leading subcontractor to increase
: productxon volume.;- -

ii)

:On ‘the' other hand, the size of brldges for regional roads
are rather small, even domestic makers can manufacture
‘most -of them.

_In.this case, CDD shall become one of the strong makers

. as-a: maln contractor.

- CDD can get top shares in the market of manufacuturlng

bridges, . because €DD. has no .  strong competitor in

_BangladeSh

fChemlcal plant

'The demand. of steel structures for chemical plants is
estimated to be 1,200 tons per year.

- These component parts of chemical plants consist of such

heavy steel structures as steel buildings, crane girders,

__etc.

(3)

CDD.is- the best equlpped manufacturer of steel structures

“in Bangladesh

CDD stands in a. promlslng position to become a local
leading subcontractor of manufacturing steel structures
for overseas contractor, ' :

Other Products:

'“Other products whlch CDD can manufacture are expected to

- be as follows: .

1)

Baskets'for-Centrifugal machines

. As CDD has no balanc1ng machlne, they can not manufacture

the basket of. a sugar mill plant.

. Upon CDD's-investigation, future demand of the product is
;;eatlmated as’ follows.

:4 5 baskets/year for 1 m111 X 15 16 mills = 60 pcs/year

eiPrlce per basket 13 estlmated at about 1. 5 2.0 Lac. taka.
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2)

3)

(4)

1)

2)

Well pipes for 1rr1gat10n

CDD can manufacture plpes for pumplng up 1rr1gat10n water'-
by us;ng small bending roller machlne. '

Chassis for automoblle
CDD has been manufacturing them, anﬁ they shall recelve'

an order together with DEW of BSEC as before. '

Suggestion to Manufacture Rallway Wagons: and Marlne
Cargo Contalners _ .

According to the information got in the Studj, the

suggestion for~ productlon of railway. wagons and marlne
cargo containers 13 made as follows.

Manufacture of railway wagons

The feasibility study, called . "Establlshment of Rallway
Carriage and Wagon Manufacturing Plant™, was carried out
by JICA in 1985, in accordance W1th the request of the
Government of Bangladesh :

Accordlng to the report, the project' is planﬁed as'
follows: - : T S

- Project site : Near Parbatipur
- Project : Construction of rallway carriage and
wagon manufacturing pLant oomplex

~ Production capacitys120 Nos. of passenger wagons
‘per year
%00 Nos.. of good wagons per year

Considering the project 1is under :plannlng 'by “"the
Bangladesh Railway, manufacturing of railway wagon in CDD -
should be planned carefully,” watchlng the progress of the '
said project.

Manufacturing of marine cargo containers

The growth of Bangladesh container - traff:c is remarkable
as seen in Chapter 4, Table 4-~1-11. 2 .
Accordingly, the demand, of marlne ‘cargo- contalners ig-
expected. At present, there is no manufacturer of marine
cargo containers in Bangladesh.

In considering these circumstances, it appears that there
is a chance of manufacturlng marine cargo contalners for
coD. :
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When -the  introduction of the wanufacturing of this

- product- is planned hbWever, it should be done very

carefully. . A e R
-Because,_rln “the process*fof- production, dimensional

accuracy,; structural strength, durability, etc. of the

- product,:very  severe conformity with international

standards, . for example International Organization for

'1,Standardxzat10n(ISO), are requzred

'-Therefore, those manufacturers who are engaglng in this

field . are regquired - to be “equipped ‘with suitable

facilltles for - manﬂfacturing, such as prevention jigs

-using . compressed : air cylinders against distortion,

weldlng ‘machines for thin plates, surface treatment and

’3pa1nt1ng, as well as production technique and Sklll.

As for‘raw_materlals, some klnds_of-steel materlals for
roof -sheets, side sheets, corner posts, etc. are

available locally, while door flttlngs and wooden floor
plates have to be lmported :

”Manufacturers of contalners in Japan usually have tﬁeir

spec1allzed. production 1line in their workshops, and a

mass production system is 1ntroduced for their economical

productlon.

Conslderlng theeabbve; when CDD would try to embark in
this field, it.should be noted that:_

- it costs a conSLGerable 1nvestment amount to establish
~container production lines which enable CDD to keep
‘required product accuracy and to realize competitive

:'production,.and_

- it 'is necessary for CDD to establish a material

5~2-3

_ procurement system, so as to obtain parts and fittings
of good quality, for a cheaper price and on time,

Future Plan for Improvement

The purpose ‘of thls 1mprovement plan is to review the

_existing ‘facilities ‘and equipment of CDD, and then, to

expand the production volume of steel structure based on
Chapter 5, Section 5-2-2 "Expected Future Work".

To optlmlze capaCLty utlllzatlon and to lmprove the
performance of CDD, it is important to recognize future
targets and goals.

The future ‘plan shall enable CDD to upgrade productivity

© and to expand production capacity.
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To materialize these purposes,.the investlgatlon of -CDD's
present condition i.e. existing facilities and equipment
of steel structural shops was carried out,; and the result
of the investigation was analyZed. Then the alternative -
improvement plans i.e. plan "a", -plan. "b" and plan "c"
regarding facilities, equipment, . production. ... and
management are proposed as shown . 1n Flg 5 2 1.-a;. nel

Cansxderlng the basxc c0ﬂcept and facxllty plans,' the
improvement of productivity and its final goal of ~each
plan are estimated to be as shown in. Flg. 5-2=2,
Product1v1ty(tons/m2) of .plan "b" and "¢" “is - aiming at_
0.4 tons/m2 in 2012/13 whlch is about a half of a hlghly
advanced country's productlvxty. - R

Average in Japan

201} parmanent bridge
0.9+ 2
0] |
0.7+ Steel structure _ . :
for building o . -
0.6 - AR -
. - 1 Y 1 B EEERE ‘ 1- :
0.4 | g 0.4 038 .0.40 pygpn mpn g owgn
' —ohe __ %2 Plan *a®
0.3 ! i s n “a
0.2 4 y 0. Bt s SRR 7 L RN 1 0. H_{thgut onjact
‘ton/m2 . D.19 020, . 020 ] . : . ) .
1989/ 1552/ 1993/ 1997/ 2002/ 2097/ 2012/'
90 23 94 98 03 - 08 3. -
Year

Fig. 5~-2-2 Expected71mprovémént'of'Pﬁq@uctiyity 
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(1) Plan ta "

1) BaSlC concept :

Plan "a™ is the pr09051t10n that lncrease of productlonu
volume and productivity shall be performed by effective

'utlllzatlon- of :
facilities ‘with minimum

the

_exmst;ng
1nvestment

fabrication
and by

shop -
receun. ng.

and

engineers: despatched from a. technlcally advanced country

2) Productlon volume

- Improvement of productiv%ty

Year Target

0,15 t/m2

Productlon volume‘_,

1989: 0.15 ton/m2 | x_z 160 m2 = 324.0 tons
1992: 0.17 ton/m2  0.17 t/m2 x 2,160 m2 = 367.2 tons
©1993: 0.20 ton/m2  0.20 t/m2 x 2, lGO'mZ;;,’[432 0 . tons
.1997: 0.23 ton/m2  0.23 t/m2 x 2,160 m2 =  ~496.8 tons

- 2002: 0.25 ton/m2  0.25 t/m2 x 2,160 m2'=_  540.0 tons
2007: 0.30 ton/m2  0.30 t/m2 x 2,160 m2 =  648.0 tons
2012: 0.32 ton/m2 0.32 t/m2 % 2,160 m2 = 691.2 tons
Table 5-2-3 Production Volﬁmé of_Steel Products,.?laﬁ “a“

. (Ton)
Year 1939/ 1992/ 1993/ 1997/ 2002/ 2007/ 2012/
Products 90 93 94 98 03 08 13
Electricity trans-~ . e S ST
mission towers 0 0 0 0o -0 0. 0
Portable bridges 60 50 110 150 170 220 250
Chemical plants 0. 0 o o 20 40 . 58
Steel Racks and o T R S G
Ladders ' 80 100 100 119 120 140 150
Pontoons, Platforms] - S e ¥ Sl

and Tanks 100 120 120 140 . 140 150 150 [

Other 80 100 100 _ 100 100 100 100
Total 320 370 430 500 650 700
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3) Sales

Table 5-2-4 Sales of Steel Products, Plan "a“

{Lac. taka)

Yent 1'“1989/11992/_1993/'199?/ 3002/ 2007/ 2012/

| products & Prlce J 90 93 94 98 03 08 13

"Portable . .- - e
.Brldges(@47 000 Tk) 28.2 23.5 51.7 70.5 79 9 103, 4 ll? 5
Chemical ' -
‘plants{ 840, 000 Tk) S 0 0 g -~ 8.0 16,0 20 0

| .Steel Racks and ..

Ladders(@35,000 Tk) 28.0 35.0 35.0 38.5 42.0 49.0 52.5
Pontaoons & platforms : K :
|(@50,000 m)  150.0 60.0 65.0 70.0 75.0 75.0. 75.0

_:Other (843,000 Tk) 34.4. 43.0 43.0 43.0 43.0_ 43.0 43.0
Total o 149 6 161.5 189.7 222.0 242.9 286.4 308.0

(The prlce of each product 15 based on the price shown in
Table 5 2-1.} : -

4) Fac1lty plan "a“ 

';Above all; products such as pipe piles for marine eivil

engineering, pen ‘stocks for power plants, tanks, crane

N girders, ' etc. - shall 'be "manufactured by effecitve

utilization of p:ess machines and bending rollers.

Additional - new machines and tools _necessary for
manufacturlng the products mentioned above are as
follows- : '

VPunchxng,-shearing_& angle cutting machine...... 1 set

- for. fabrication of parts of bridge, tower, etc.

‘Bending roller(6 t x 200 ¢ x 1.8 m) cevews 1 oset
wfor behding'thin plates into pipes

:Semiautomatlc gas cutting machines sesess 2 Bets

:,for ratlonallzatlon of gas cutting

5)

Automatlc weldxng machlnes_ _ cesss. 2 sets
for rationalization of welding

-Air;tbgls, journal jacks, etc.

Technical training programme “a®

An ienglneer déspatched from a- technlcally advanced
country shall carry out on the job training for upgrading
the fabrication technlque of steel structures for one

year.
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(2) Plan "b"

1)

2)

Basic concept

 Phe future demand of steel structures shall be much

greater than the present production capacity_ of CcDD,
Increase of their production capacity by expansion of- the
fabrication shop enables CDD to extend Lhelr shaxe in, the
market. , S R I S s

Plan "b" lS the proposition that as ‘a result of the study
of CDD's layout  and effective = utilization : of . the
facilities, the conversion of ~one engine .shop ‘and’ one
machine shop to two fabrication shops{total: ‘1,620 m2)
enables CDD to expand the existing fabication. .area of
steel structures into 3, 780 m2 w1thout dlsturbance of'
ship repair work ; : '

The main  target of Plan "h" is to recelve the- order of
new products such as electr101ty transmlsslon towers and
portable bridges in addition to present products, in
other words, . which shall bring stable ‘operation of
fabrication shops and effective uwtilization of the
existing facilities. ' .

- Supplement of nécessary - facilities for L“éffective

production of new products, measures. for -zinc plating
jobs, technical training programmes for fostering of
design technology are considered in Plan “b" in. addition
to the implementation of Plan "a®, S

Production volume

Improvement of productivity

Year Target . _ Productlon volume,
1989; 0.15 ton/m2. OaLS-t/ijva,lGﬂ-m2_=ﬁ 324 0 tons.
1992: 0.17 ton/m2 0.17 t/m2 % 2,160 m2 =  367.2 tons
1993: 0.15 ton/m2 0.15 t/m2 x 3,780 m2 = - 567.:0 tons .~
1997: 0.25 ton/m2 . 0.25 t/m2 x 3,780 m2 = 945.0 tons
2002: 0.34 ton/m2 0,34 t/m2 x 3,780 m2 = 1,300,0 tons
2007: 0.38 ton/m2 0.38 t/m2 x 3,780 m2.-= 1,;436.0 tons
2012: 0.40 ton/m2 (.40 t/m2 x 3,780 m2 =
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o Table'5~235'_Productiqn'Volﬁme of Steel Products, Plan "b"

{Ton)

R Year
: Products

1989/ 1992/ 1993/ 1997/ 2002/ 2007/ 2012/
90 . 93 94 =~ 98 03 08 13

Electr1c1ty trans—
mlSSlon towers

_0‘, 0 80 _ 250 400 470 _ 500

Chem1ca1 plants

.Portable brldges 1

60 50 100 200 350 - 400 420

0" 0 30 80 100 140 150

-Steel Racks and
Ladders.

80100 110 130 150 150 150

| Pontoons, Platforms
and Tanks ;

",Other o

100 120 ~ 130 140 150 150 150

80 100 110 130 150 150 150

. rPotal

3) Sales

320 370 560 930 1,300 1,460 1,520

Table. 5- 2-6 Sales_df_steel Products, Plan "b"

(Lac. taka)

. Year
'Products & Prlce

~1989/ 19537 15937 1997, 2002/ 20077 2012/

90 93 - 94 98 03 08 13

Electricity '
Towers(@80,000 Tk) -

Portable’
Br1dges(@47 000 Tk)

0 . 0 64.0 200.0 320.0 376.0 400.0

28.2 23.5 47.0 94.0 164.5 188.0 197.4

“Cheniical -
plants(@40 000 Tk)

0. -0 12.0 32.0 40.0 56.0 60.0

Steel Racks and -
‘Ladders(@35,000 Tk)

Pontoons & platforms
(@50 000 Tk)

'28.0 '35.0 38.5 45.5 52.5 52.%5 52.5

50.0 60.0 65.0 70.0 75.0 75.0 75.0

0ther(@43 000 Tk)

Tota}

1 34,4 43.0 47.3 55.9 64.5 64.5 64.5

1140.6 161.5 273.8 497.4 716,5 812.0 849.4

(The unit price o
g'basiszof'the pro

4} Fac111ty plan

f electricity tower is estimated on the
duction cost.)

ifb H

_To mlnlmlze addltlonal investment for the conversion,

only “minimum

Fa011t1y for -

manufacturing
shall- be intro

modification shall be carried out.
increase of production volume and for
electricity transmlsSLOn towers and bridges
duced.
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Partition wall (4m H x 50 m L)
for separatlng the converted shop and machine bhop

Electrlc distribution boxes and pipingS'

Bending roller ':_, e o el set

Punchxng, shearing & angle cuttlng machlne BN 1l get

for fabricating parts of electrlclty
transm1551on towers and brldges

Turnlng rollers - | S “1.7-°A'2.39£S-
for automatic 1ong1tud1nal and 01rcular
welding of pipe piles, penstocks, etc.

Semiautomatic welding madhines" o :_,;;ﬁé
Semlautomatlc gas cutting machlnes ? - '.;;-SJSeié 5'
Semiautomatic parallel gas cuttlng machlne ;Q:”izsét:'
Traversers R S ', ; '-1-_2:B§£s

Radial hoist cranes _ ... 3 sets
Air tools, journal jacks, measuring tools, etc.

Mold lofting floor (about 300 m2) iﬁ:the:main_stqre

5) Technical £raining prégrémme "bﬁf _
Training " Year 1997 1993
at overseas vard Tralnee (Man*Month)
.De51gn1ng brldges, etc. o | 12 o '.;:_.
Designing steel towers, etc. . 'iz"_ﬂ _' “_
Drawing . .  _.- 12 : | E_
Mold lofting B a‘-1:l2; -
Marking, cutting, drilling}:été. 12 . _'lIﬂJ
Assembling, welding S 1 o { - 4
Quality Control ' . 12 e
Technical assistance to CDD 1992 1993
from overseas yards _Tra;ner(Man—Month) o
Galvanizing engineer B o ff ""‘A4?é  _
Designing engineér 7_ |  3\iE _'.['  iii
Totél : 84_ B 18
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(3) Plan "c"

1) Basic concept.

- Consxderlng the future great domestic demand for steel

—Structures, the fabrication  area

enough.,

Plan "¢ is the prop051tlon that new fabrlcatlon shops
shall® be constructed next to and as large as the existing

fabrication shop,
Plan1ﬂb“.(Fab:ication.area_becomes 5,940 m2 in total.)

in addition to the implementation of

2) Production volume of plan ngw

- Improvement of productivity -

‘Year . . Target -

0.15 t/m2:

in Plan

Ilc n

is not

Production volume

1989: 0.15 ton/m2 15:t/m2 x 2,160 m2 = ~ 324.0 tons
0 1992: 0,17 ton/m2 0.17 t/m2 x 2,160 m2 =  370.0 tons
'1993: 0.15 ton/m2 0.15 t/m2 x 5,940 m2 = 891.0 tons
'1997: 0.25 ton/m2 0.25 t/m2 x 5,940 m2 = 1,485.0 tons
2002: 0.34 ton/m2 0.34 t/m2 x 5,940 m2 = 2,019.6 tons
2007: 0.38 ton/m2 0.38 t/m2 x 5,940 m2 = 2,257.2 tons
2012: 0.40 ton/m2 0,40 t/m2 x 5,940 m2 = 2,376.0 tons
-_Tabie 54257',Pfoduction Volume of Steel Structure, Plan “c"
| i - | ' {Ton)
o Year : 1989f 1992/ - 1993/ 1997/ 2002/ 2007/ 2012/
Products .90 93 94 98 03 08 13
Blectricity trans-y{ - -
mission.towers .0 0 159 450 650 750 . 800
Portable bridges 6050 290 400 600 650 700
Chemical plants 0 6 50 100 150 _ 200 _ 300
Steel Racks and _ : -
Ladders 80 100 150 200 200 200 200
Pontoons,; Platforms
and Tanks_ 100 - 120 150 200 200 200 200
Other 80 100 110 150 200 . 200 _ 200
thal 320- 370 900 1,500 2,000 2,200 2,400
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3} Sales

1Planu“o“.

Table 5-2~8 Sales of Steel Products,

L S S e (Lac. taka).
Year 1989/ 1992/ 1993/ 1997/ 2002/ 2007/ 2012/
Products & Prlce 90 g3 94 . 98 03 08 13
Electricity ' ' R '
Towers( 880,000 Tk) -0 0 120.0 360.0 520 0 600 O 640 0
Portable ' R : A
Bridges {647, 000 Tk) 28.2  23.5 136;3-188.0 282 0 305 5 329 0
Chemical _ B
plants(@40,000 Tk) 0- 0 20,0 40;0'-60;0 80.0'120¢0
Steel Rack and ' - - S o
Ladders(@35,000 Tk} 28.0 35.0 -52.5. 70.0° 70“0~'70-0' 70 0
Pontoons & platforms ' ' '
(850,000 Tk) 50.0 60.0 75 0 100.0 100. 0 100 G 100 0
Other {843,000 Tk) .34.4 43.0' 47 3 64 5 86 0 86;0? 86.0

Total

140 6 161 5 451 1 822 5

l 118 1, 242 1L345

4) Facility plan "c".

new shops

mainly - consisting

‘of

‘New facilities for _
material handling eguipment, and present fabricating
machines in addition  to. the © facility mentioned in

facility plan "b" are used in production.

0.7.C. (10 tons

,

Construction of new shops (18 m x 60 m) ...

air, acetylene gas and oxygen

for welding machines

5)

Technical training shall be carried out aécording to
same schedule as Plan

(4) Without Project

"Without

Project”

Electric power distribution box

Technical training programme: "c"

Ilbil .

means that

PR

Piping for distribution of compressed

2 builainQS'

2 sets

o 10jboges >_"

ahy

reinforcements are not carried out in COD's fa0111ty
under their management,

The

following data was

prepared

as basic data

camparison of feasibility to the above three plans.

.—1'46...

modifications

the

and
and

for



-l):Productibn Vélumé'

: - Improvement of product1v1ty

' Xéar_ Target - o Production volume
| 19§9;-0,15_ton/m2:"0;15 t/m2 x 2,160 m2 =  324.0 tons
- 1992: 0.17 ton/m2 0,17 t/m2 x 2,160 m2 =  367.2 tons
1993: 0.19 ton/m2-.. 0,19 ¢/m2 x 2,160 n2 = 410.4 tons
1997y 0.20-ton/m2 0,20 t/m2 x 2,160 m2 = 432.0 tons
12002t 0.20 ton/m2 0,20 t/m2 x 2,160 m2 = 432.0 tons
2007: . 0.20 ton/m2° .0.20 t/m2 x 2,160 m2 =  432.0 tons
X = 432.0 tons

2012:'0f20 ton/mZ 0,20 t/m2

2,160 m2

“Table 5-2- 9 Productlon Volume of Steel Products

(WL

thout Project)
(Ton)

Year
- Products

1989/ 1992/ 1993/ 1997/ 2002/ 2007/ 2012/
- 90 g3 94 98 03. 08 13

mission towers

Electrlclty trans—._-

0 0 -~ 0 0 0 0 0

60 100 120 150 150 150 150

| Bridges

Chemical plants

0 0 0 0 0 0 0

-Steel racks and
| 1adders -

80 110 120 120 120 120 _ 120

Pontoons, platforms

100 110 110 110 110 110 110

and tanks

‘Qther

80 50 50 50 50 50 50

326 370 400 430" 430 430 430

Total

2) Sales

 Table 5-2-10

'Sales'of Stéél Products (Without Project)

{Lac. taka}

ﬁYear -
‘Products & Price-

1989/ 1992/ 1993/ 1997/ 2002/ 2007/ 2012/
90 93 94 98 03 08 13

Portable :
bridges(847,000 Tk)

28.2  47.0 56.4 70.5 70.5 70.5 70.5

Steel racks and .
ladders(@355000JTk)

28,0 38,5 42.0 42.0 42.0 42.0_ 42,0

Pontoons & platforms .

(850,000 Tk)

50.0 55,0 55.0_ 55.0 55.0 55,0 55.0

34.4 21,5 2.5 21,5 21.5 21.5 2.5

ﬁOther(@43 000 Tk)

140 6 162, 0 174 9 lSQ 0 189.0 189.0 189.0

Total;
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651}1

-,‘fssnacrtou OF OPTIMUM PLAH

_OUTLINE OF OPTIHUH PLAN'
Comb1nat10n of Each Plan
The outllne of: the future plan proposed in Chapter 5 is .

'summarlzea as follows:  The" -estimated investment amount
‘necessary for the implementation of each plan is shown on

" the. following. cond1t10n8° ( 1 Taka = 4.35 Yen, at 1989

prlce)
o ' o - Investment
.. Plan .. . Outline o Amount
' {Lac. taka)

-Ship-repair'fEffectlve utlllzatlon of T/A 391.2
_ | existing dry dock by way Pacility 925.2

- Plan "A" of technical tralnlng and - Total 1,316.4

additional machinery and ,
equipment
Ship repair| Construction of new docking| T/A 391.2
© | facility for small sized Facility 1,670.6
Plan "B" vessel repair (50 m class x| Total 2,061.8
: 2 berths); -in addition to :
the 1mplementatlon of
Plan “A" '
Steel Upgrading of productivity T/A 64.4
_Structure using existing fabrication Facility 68.8
shop by way of technical Total 133.2
Plan "a" | training and additional. '
' facility
{Fab. shop area: 2,160 m2)
Steel . Conversion of one engine T/A 235.4
Structure shop and one machine shop Facility 159.1
inteo a fabrication shop, Total 394.5
Plan "b" in addition to the imple-
.| mentation of Plan "a"
1 (Fab. shop area: 3,780 m2)

Steel | Construction of a new fabri~ T/A 235.4
Structure cation shop, in addition Facility 564.1
) o to the implementation of Total 829.5
Plan "¢" | Plan "b"

o (Fab. shop area: 5,940 m2)
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In order to sound preliminavy feéSibilibyﬁbf'eaéh-pléh'
and to find an optimum plan “for improving CDD,” the.
following four cases are selected by combining each plan. .

, Steel _ R TR [
Ship Struct.!  Plan "a" Plan "b" 1. Plan "c"
Repair o , : R T L
Plan "A" Case 1" Case "2}
Plan "B" . . L Case "3" | | _-Case ngn)
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6-1-2 Select1on of an . Optlmum Plan
(1) Pre checklng of F6331b111ty
_?Several 1mprovement plans should be examlnad as to their
worthiness for implementation by flnan01al analysis, so
called pre- checklng of feas1b111ty.

_Thay-prewchecklng_-af feasibility should be examined in
accordance with the process asg shown in Fig. 6-1-1.

Demand Analysis

Combination of
. Alternative Plans
(Production Plan)

Sales Plan | Facility Plan
G S _ : : _ &
Sales- | . | Operation |- ' | Investment.
Revenue | Cost - = : Cost .
L — 1 -

‘Pre-Checking”
Feasibility

No
Yes:

Selection of
‘Optimum Plan

Further
Detailed Study

Fig};5~1«1 Pre~Chedking'of Feasibility



(2)
L

Since the purpose  of  pre-~checking is . to. select an
optimum plan for further study in detail, the data
applied for calculation is -estimated- at the preliminary
level. This section will present the f0110w1ng 1ndexe5'
as the evaluatlon criteria.

- ananc1al 1nterna1 rate of return (FIRR)

FIRK is compared w1th the interest rate “of lend1ng fund
from banks and the government. Bangladesh “industries
procured their fund from banks by around 14% of nominal
interest rate per year as on 1985 (BBS, Yearbook 1987).
The 4% of real interest rate can be obtained by drawzng
10% of the inflation rate from 14%. Thus, the 4% is
considered as a minimum rate of profitablllty 51nce this
is the procurement cost of the fund.-

Financial Internal Rate of Return
Preconditions
The following'preconditions are aSsuﬁed for calculation.

- Period of constructlon cereeea. 1982 and 1993

- Operation period ......ce0.00v0.: 20 years (1993 - 2012)

-~ Currency exchange rate ........ One taka = 4.35 yen

- No residual value after completion of plan. ,

- Project revenue and cost to be considered -are cnly
expanded portions increased from Base Case (w1thout
Project) by implementing the plans.

- Gross operating profit are assumed to be 15% of
operation cost for ship repairing and 10% for steel
structure, following the study report of "BSEC, Re-
vised Project Proforma on Dry Dock & Heavy Steel
Structural Works, September 1982” B

~ Production and sales plans are presented in Chapter 5.

~ Bales and cost by plan are presented from Table 6-1-2
to & for demand case of 30% 1lifting share and Table
6-1-7 to 11 for 40%.
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2) Results

Financial Profitabiiity' of each plan is calculated as
follows in terms of FIRR,: '

_ Table 6-1-1 FIRR of Each Plan

) — (%)
Lifting | o . . - ' -
,‘ Shaieg Repairing Steel Total
‘Case|"1* | 130' 1.4 0.02 1.3 |

LI 30 1.4 6.8 2.8
| 40 0.9 6.8 2.4
“3%* | 30 4.4 6.8 4.8
) . 40 5-1 608 5«4
-|~4" | 30 4.4 5.5 4.7

o 40 4.1 5.5 5.2

Squceﬁ":Study Plan

FIRR for both case "3" and "4" exceed the currently pre-
vailing market interest rate of 4%, and case "3* is
found to be obtained the highest FIRR.

Case "3" with 30% case of lifting share shall be selec-
ted to study further since it obtained the highest FIRR
- and the difference in FIRR between 30% and 40% could not
- appreciate much., Cash flow statements for each case are
presented from Table 6-1-2 to 11.

- 152 -



. -Table 6-1-2

Base Case (Without Project,80%) . . . - ..o v o oo
_ : e e £1,000 Taka) oo
Investrent, Cost, Production . o Baleg )" Cost o -
Year | Repairing _ Steel Large Spall’ Steel {Repairing _ Steel |Repairing, _~ Steel
L (1000 DYT)(1000 DWT)(1000 TONY| S DR
1690 - : o T :
1991
1992 . ' SR R
1983 20.0 3.0 400 | - 47683 - 17,4901 - 41,472 ,
1994 23.0 4.0 407 60,413 17,832 43,880 15,2111
1995° 24.0 2.0, - 4181 811U - 18,181 F 45(063. 16,628 - -
1996 _25.0 1.0 492, 564,078 185371 47,024 16,852 ¢
(_ear] 2.0 0.0 4301 54,246 18,9001 47,170 (17,182 |
1988 26,0 0.0 436 - 57,543 18,900 50,087 17,182 |
1999 28.0 0.0 43071 68,894 18,900 | . BL,038 17,182
2000 260 0.0 430 | 59,863 18,9007 " 62,059 17,182
2001 218 .. 0.0 4301 63,414 - 18,9000 65,143 17,1821 -
[__2002° 21.0 0.0 4307 64,882 18900 56,246 17,182
2003 218 0.0 430 65,976 18,800 67,370 117,182
2004 2.0 - 0.0 430§ 67,288 18,900 | 58,518 17,182
2005 2.0 0.0 430 | 70,486 - 18,800 161,202 117,182
2006 28.0 0.0 4301 70,191 18,900 61,805 = ‘17,162
[ 2007 8.0 0.0 4301 71,903 18,900 | 62,524 17,182
2008 2.0 0.0- - 430 71,903 18,900 | 62,524 17,182
2009 28.0 . 6.0 - 430} . 71,903 . 18,900 . 62,604 17,182
2010 28.0 0.0 430] 71,903 ° 18,900} 62,524 17,182
2011 2.0 0.0 4301 71,903 18,900\ 62,524 17,182
[__202 28.0 0.0 4301 - 11,803 18,900 | - 62,524 17,182
Total [ ___ © 0y o270 16.0 8524 |1.%68.808 - 374,441 11,103,383 340,4011"
Source:Study Team el
o [ Total | Repairing | sae% _
Table 6-1-3 Case t 30% FIRR = %% RN X
o e e T T T 1,000 Taka)
: Investuent, Cost . Produetion.® ... | . " ‘Sales . - -3 Cosb, .
Year | Repairing _Steel Large  Smell Steel | Repairing .- - Steel | Repairing .- Steel [
r ‘ ' (1000_DWT)(1000 DNT){1000 TOAY} . i AT )
© 1990 ; ‘ : 3
1891 ' . _
1982 | - 102,620 6,830 o e e 5
1993 | 29,020 6,446 20.0 13.0 301 61,179 188701 44,503 17,2451
1934 21.0 19.0 447 88,212 13,731 | - 88,315 . 17,937 .
1895 23,0 20.0 4841 68,015 20,622 59,143 18,858 ..
1896 26.0 19.0 481 75,024 21,344 65,326 " 19,404
[ 1897 21.0 20,0 600 86,458 22,200 74,311 20,162
1998 28.0 20.0 510 93,119 22,803  B0,973 20,548 |
1999 30.0 18.0 19| 101,725 23,014 | 88,457 20,521
2000 32.0 16.0 529} 108,782 23,431} - 95,463 21,30
2001 | 34.0 13,0 B40 | 119,761 - 23,857 ) 104,140 21,688 |
[ 2002 36.0 9.0 660 | 127,742 24,200t 111,080 22,082
2003 38.0 11.0 569 | 138,221 25,104 120,182 22,821
2004 36.0 12.0 588 | . 146,500 25,945 | 127,391 . 23,586
2005 31.0 11.0 608 | 164,303 26,814 134,177 . 24,376
2006 31.0 110 629 | 158,750 - 27,712 | 138,051 95,192
[ 2007 . 38.0 9.0 650 | 162,401 28,840 | 141,218 26,038
2008 38.0 8.0 B60 | 162,401 29,060 141,218 26,418 |-
2009 3.0 9.0 70| 162,401 29,485 | 141,218 . 28,806
2010 36.0 9.0 690 | 162,401 . 23,917 ! 141,218 27,197
2011 3.0 9.0 690 | 162,401 30,355 | 141,218 27,596
[ o012 3,0 3.0 700 | 162,401 _ 30,800 | 141,218 - 28,000
Tota] | 131,640 13,3261 650.0  265.0 _ 11412{2,472,306 03,792 | 2,149,831 - 457,893
Source:Study Team
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S L . Total |Repairing | Stesl
.- Table 6-1-4 Case 2 - 30% FIRR =} 2.84 - 1.44 ___ 6.8%
' R SIY : . - (1,000 Taka)
o pinvestment Cost - - Production Sales . Cost
Year {Repairing - Steel |- large - Seall _ Steel Repairing Stes) | Repairing Steel
T -~ 1000 DE(I000 DRTH{(1000 TOR) S - . -
1990 | 1 -
) A '
1992 ] 102,620 - 33,010 §. T ) T
- 1093 128,090 6,440 -20.0 13.0 660 | 51,479 27,380 | . 44,503 24,891
woa | T TRl 19.0 836 68,212 - 31,787| 69,315 28,897
1895, 23.0 20,0 - 722 68,015 36,904| 69,143 33,543
) - PE.0 18,0 819 | 75,124 42,8441 65,325 38,940
[ 197 27.0 90.0 830 85458 43,7401 74,311 457218
1998 ¢ - . 28.0 20,0 - 934 93,113 53,507| 80,973 48,642
1999 |- -730.0 18.0 1083 | 101,726 57,568 88,457 52,328
2000 320 5.0 . 1137 108,782 61,917|- 95,483 55,288
2001 [ - 34.0. 13.0 1216 ] 119,761 66,608 | 104,140 60,551
20z 35.0° - 9.0 1300 | 127,742 71,650 | 111,080 65,136
2003 36.0  11.0° . - 1331 | 138,221 73,466 120,192 68,787
2004 | T80 120 ‘1352 | 146,500 75,327 127,391 68,479
2006 | . 81.0 11.0 1334 | 154,303 77,238| 134,197 70,218
20081 “871.0 . 110 T 1426| 168,759 79,1931 (138,051 71,994
[ 2007 | T ®B.0 9.0 1460 | 162,401 81,200 141,218 73,818
2008, 3.0 9.0 w2 162,400 81,9361 141,218 74,43
2009 8.0 - 9.0 1484 | 162,40t 82,8751 141,218 75,160
2010 3.0 8.0 1496 | 162,401 83,424} 141,218 75,840
201 3.0 9.0 - 1508| 167,401 84,1781 141,218 76,526
A T 38.0 8.0 - 1520} 162,401 84,9401 141,218 77,218
Total | 181,640 39,4501  650.0  265.0 23899 (2,472,306 1,303,468 2,149,831 1,164,971
Source:Study Team-
AU ' . ~ Total [Repairing | _ Stee]
Table 6-1-5 Case 3 30% . | FIRR = 4.8% 444 6.8
R . {1,000 Taka) 3
.- i Investmeént Cost Production " Sales . Cost
- Year | Repairing  Steel Large Small Steel PRepairing Steel | Repairing Steel
i - Y1000 DWT)(1000 DRT)(1000 TOH) '
1590 - _
1991 ] :
1992 | 138,680 33,010 L - .
1993 | 67,500 6,440 "20.0 34.0 560 1 71,646 21,3804 62,300 24,831
194 21.0°  56.0 636] 93,032 31,787| 80,897 28,897
© 1996 23.0 67.0 722 | 102,476 - 36,904{ 89,110 33,548
1608 25,0 53.0 819 | 114,614 42,844 | 99,664 38,949
I io97 21.0 61.0 9301 128,364 _ 49,740 111,621 45,218
1998 78.0 62.0 994 | 139,708° 03,507 121,485 48,642
1908 - 300 84,0 10683 ] 155,813 57,650 | 135,490 52,326
2000 32.0 65.0 11377 172,001 - 61,817] 149,666 56,288
2001 M0 - §LO 12160 191,104 ©6,606) 166,177 80,5651
[ 2002 368.D 89.0 13001 211,768 71,650 | 184,146 55,135 |
2003 36,0 59.¢ 1331 293,508 73,466 194,385 66,787
2004 36.0 70.0 1362 | 235,198 75,327 204,520 63,479
2006 - 81.0 .0 1304 | 248,812 97,236 216,358 70,218
2008 31.0 72,0 14261 286,765 79,1931 923,274 . 71,994
[ o007 | 35.0 73,0 1450 | 266,266 81,200 | 231,527 173,818
T8 | 3.0 73.0 1472 | 266,266 81,935 | 231,527 74,486
2008 3.0 730 14841 266,256 82,676 | 231,827 75,180
2010 8.0 U730 1496 | 266,256 83,424 | 231,527 ~ 75,840
9011 - 28.0 75.0 - 1508 | 266,266 84,178 | 231,687 16,526
Tz | 3.0 73.0 1520 | 266,266 84,9401 231,527 _ 77,218
“Total | 206,180~ 80,460 | 650.0  1314.0 23929 | 3,942,344 1,303,468 | 3,428,125 1,184,971

Source:Study Team
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O Total | Repairing, sme%)
Table 6-1-6 Case 4 30K | FIRR= . 4.4 _4.44' 5.5

_ o o - {1,000 Taka) ..
Investment Cost | . . Production .. - [~ Sales . " Cost - | .

Year |Repaiving _ Steel'| - Large. ~ Small " Steel jRepairing & Stee) |Repairing _ Steel] =~

{ {1000 DYT){1000 DWT)(1000 TON) i 1o
1830 '
1992 | 138,580 76,510 . PRI T T TR Yo
1993 67,600 6,440 20.0 - 34.0 900} 71,845 A5 1101 62,300 41,009 -
1994 . 21,0 56,00 1023 | - 93,032 52,419 | 80,897 47,8547 . .
1995 “23.0 U BT.0 . 1182| 102,476 60,912 | 89,110 B5,376|. .
1998 25.0 BO.0 - 1320 ] 114,6l4.. 70,782 | - 99,6B4. 84,347

1897 27.0 81.0 - 1500 128,384 82,250 | 111,621 _ 74,713
1998 |- 28.0 62,0 1669 | 139,708 . 87,468 | 121,485 79,507
1999 0.0 84,0  1683| 165,813 ' 92,695 | 135,490 . 84,541
2000 32,0 " 86.0 . 1783) ‘172,001 98,883 | 149,566 . 89,093
2001 34.0 67.0 18881 181;104° 105,143 |' 166,177 .~ 95,685

[___2o02 36.0 . 63,0 2000 [ 211,768 - 111,800 | 184,146 ‘101,636
2003 36.0 63.0 2038 | 223,508 114,168 | 104,856 103,789
2004 3.0 70.0 2078} 235,998 116,585 | 204,520 105,987
2006 3.0 70 218 248,812 119,054 | 216,358 108,231
2006 370 72.0 .. 2188 266,765 121,575 | 223,274 110,623

| 2007 8.0 713.0 2000 | - 286,266 - 124,150 | 231,627 112,864
2008 ®.0 730 2239 | 266,256 126,164 | 231,627 114,686
2009 8.0  73.0 . 2278 | 266,266 128,191 |. 231,527 116,537
2010 38,0 130 2318 | - 266,266  130,260.| 231,527 118,418
2011 3.0 73.0 - 2359 | 265,268 132,303 | 231,527 120,330

[ 2012 _' 3.0 ___ 73.0__ 2400 266,256 134,600 1 231,527 . 122,273
Total | 208,180 82,980 |  650.0

1314.0 37033 | 3,942,344 2,054,752 | 3,423,125 1,867,858 _.

Source: Study Team



Table B— T Base Case (thhout Project. 40%)

_ : = : {1,000 Teka)
_ investment Cost +- Productmn : Sales Cost,
“Year | Repairing - Stesl Large .. Small Steel i_z_gairmg Steel | Repairing Steel
I ‘(1000 B‘fﬂ){lﬁ(){! DT (1000 OHN . - _
1940 . N
1891 '
19921
19994 - 2i.0 8.0 460 48,853 17,490 42,481 15,900

BT TN N 23,0 4.0 47| 50,479 17,832 | 43,895 - 16,211
wgeny - 240 00 416 |- bBE,189 18,181 45,356 16,528
19961 - . _2h.0 - 0.0: 422 |- 63,895 18,5371 46,866 16,852
199741 - : .50 8.0 - 430 | - 54,245 - 18,900 47,170 17,182
1998 | T 26.00 0,0 430} 67,543 18,800] 50,037 17,182
1998 1. o .. 28,0 -.0.0 430 58,694 . 18,900 51,038 17,182
2000 o . 8.0 0.0 - 430 69,868 - 18,900 52,008 17,182
2000 L 218 0.0 430 63,414 -18,900 85,143 17,182

2002 | - 21,0 . 2 0.0 430 64,682 18,900 56,245 17,182

03l 21000 430 85,976 18,900 67,370 17,182
004 210 6D - 430 67,296 18,900 58,518 17,182

- 2008 28.0 .. .00 430 65,464 18,900 89,634 17,182

- 2005 < .0 00 0 4301 70,486 18,300 6i.202 17,182
2007 28.0 0.0 430 71,903 18,900 62,524 17,182
2008 . 28.0 - 0.0 430 71,803 18,800 62,624 17,182
2008 | . 8.0 0.0 430 71,803 18,300 62,524 17,182
20005 - 28.0 0.0 4301 71,903 18,900 82,624 17,182 "
2011 | S28.0_ 0.0 . 430 71,803 18,800 62,524 17,182 |
202.) . L - -28.0 0.0 L 430 71,803 18,800 62,524 17,182

' Total 1} 0 pga.0 - 12,0 8524 | 1,267,473 - 374,441 11,102,150 340,401 |
Sour'ee Study Tean : :

1 Total | Repairi Steel
Table 6-1-9 Case 1 ~ 40% FIRR = 0.8 0.9 0.02ZX
L : _ {1,000 Tska)
Investment: Cost ~_ Production . Sales -~ Cost
Year {Repairing _ Steel{  large - Spall - Steel |Repairing _ Steel | Repairing Steel
' k1000 DWT)(1G00 DT){1000 TON)
g0 o -

1) O T : A : R ]
1893 1 29,020 6,446 21.0 -10.0 430 50,625 18,970 44,022 17,245
1994 23.0 13.0 447 63,018 19,731 51,321 17,937

1995 260 1.0 484 66,095 20,522 - 57,467 - 18,658
1396 ‘£8.0 . 10.0 481 | - 73,003 21,3441 63,481 19,404 |
1997 T A 500 Bl,414 22,200 70,795 20,182
1998 |- - .32.8 . 8.0 510 89,941 22,003 78,210 20,548
1989 . 34.0 -+ 6.0 519 { - 98,356 23,014 85527 20,921
2000 ). .80 3.0 529} 108,212 23,43 92,358 21,301
20014 38,0 1.0 540§ . 115,976 - 23,887 | 100,843 21,688
2002~ 3.6 0.0 _BEO ! 124,733 . 24,290 | 108,483 22,082
2003y - 3.0 - 0.0 663 | 132,217 25,004 114,971 22,821
2004 4. . 40.0 - 0.0 5881 142,387 25,945} 123,816 23,586
2005 |- - - 40,0 0,0 B08| 148,083 . 26,814 128,788 24,376

2006 40,0 C 0,0 - BP9 ie2.695 27,712 | 132,630 25,102 |
2007 . 41,0 .- 0.0 . 680 169,465 - 78,640 139,666 26,036
008 . 41.0 - 0.0 "BE0 {159,486 79,060 138,665 26,418 |.
2009 | - 41.0 - 0.0 670 | 159,466 29,485 | 138,665 26,805
201G [ 41.0 0.0 - 680 159,465 - 29,91V 138,665 27,197
2011 ) 41,0 . 0.0 690l 189,465 30,355 | 138,665 27,508 |
2012 1 41,0 - 0.0 700 ] - 169,465 - 30,800 | 138,666 28,000

Total | 131,640 13 326 713.0 £83.0 11412 2,397,366 603,792 | 2,084,667 457,993

Source: Study Team
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o Total [Repaivipg | - Steel']
Table 6-1-9 Case 2 40% FiRR = | 2.4% . 0.9% 631.1 o
) - K SR (1,000 Ta.ka)
Invesiment Cost ; Production - . s Sales b Gt gy
Year |Repairing __ Steel Largg Small  Steel |Repaining . Steel | Repglrmg Steel
C 1000 DHT3(1000 DNTO(H000 TN :
1890 : R
1992 1 102,620 38,000 - - o A E o oL e
1993} 29,020 6,440 21.0 10.0 - 560 60,825 . 27,280 | _ 44,022 24,891,
1994 177230 ¢ 130 8367 59,0190 31,787 ] b1,31 | 28,807
1895 ©26.0 L0 0T y22 [ 86,0167 36,904 | . B7,457 88,548
1996 280 100 . 8181 73,003 - 42.804| . 63481 38,943
(1987 3.0 7.0~ 930 81,414  .49,740! 70,798 . 45,218 1"
1998 32.0 . 8,00 - 94| 89,841 B3, 50T| 78,2100 48,642 |
1699 34.0 6.0 . 1063 98,356 - 67,569 - 85,627 62,336 .
2000 3.0 - 30 31371 108,212  6L907| 92,368 BE2B (. .
2001 280 - 1.0 . 12181116976 - 66,606 100849  £9.651 O
{2002 TR0 0.6 1300 | 124,733 71,650 | '408,483 .. 65,136
2003 .0 0.0 13317 132,217 - 95,488 | 114,871 - 68,787
2004 0.0 0.0 1882 142,387 - 75,327] 123,815 - 88,478
2405 400 0.0 12841 148,083 71,236 | 128,788 70,216 |
___ 2008" 00 90 . 1426| 152,626 79,1931 132,630 '?1 994
[ z007 410 0.0 1460 ( 169,485 81,200 133,66 73,8181}
2008 41.0 0.0 1472 169,485 81,835 138,665 ?4.486
2009 41.0 0.0 1484 | . 169,465 82,676 | 138,865 75,1604
2010 | 41.0 0.0 . 1496 | 169,485 - 83,424 | 138,665 75,840 | -
2011 4.0 .00 1508 | 159,465 . 84,178 138,665 76,526
2012} o ane 0.0 . 1520] 159,466 84,9401 138,865 97,2187
Total | 131,640 39,450 |  713.0 89.0_ 23829 | 2,397,356 1,303,468 12,004,667 1,104,971

Source:Study Team

Table B~1-10 Case 3 40% FIRR =

Tnvestment Cost " Production Sales : Cost 3
Year | Repairing  Steel Large Small . Steel [Repairing - Steel Hepawm_s St.eel {;
L (1000 DATH(1000 BHTI(1000 7O B B :
1980 | _
1981 _ N .
1992 | 133,680 330101, - - T R
[ 193] 67,600 6,440 - 210 . 34.0 660 71,095 ~ 27,30 61,822 24,891 [
1994 23.0 58.0 -  ©368| . 97,161 . 31,787 84,488 28,897~
1995 26,0 §7.0 722 108,918 ' 38,904 . 94,711 33,540} %
1996 28.0 £9.0.. . B19] 121,378 : 42,844 105,546 58,8481
[ Tiear 1 31,0 B1.O 930 | 137,924 _ 49,740 119,034 45,2187
1998 320 §2.0 . 994 140,842 83,807 130,297 48,8421
1999 3.0  64.0 . 1063 | 166,656 © 67,659 ° 144,830 . 62,326 | ..
7000 36.0  85.0 ° 11371 . 183,487 61,917 | 159,664 .- 66,2881
2001 3.0 . 670 -1216| 203,173 - 65,606 |. 176,672 80,66L| . -
[ 2002 3.0 69.0 - 1300 221,383 71,650 192,490 85,136}
2003 39,0 €9.0 . 1331 -233,678 73,466 203,198 - 66,787 -
2004 40.0 70.0 . 1362 | 249,437 75,3277 216,902 68,479
2008 4.0 - 710, - 1394 | "259,918-:.77,238 | 226,017 70,216}
2008 . 40.0 72,0 1426 -268,206 79,193 | 283,222 71,994} -
L am 1.0 3.0 . 1460} 277,924 T 81,2001 241,673 - 73,818}
2008 41.0 . 73.0 . 1472 277,924 . .81,936| .241,673  T4,486). - .
2009 410 73.0 1484 277,924 82,676 241,673 (96,180
2010 41.0 . 73.0 1486 | . 277,924 " 83,424 | 241,673 75,840 | -
2011 4.0 73.0 1508 | 277,924 84,176 [. 241,673 76,526
I ooi2) 41.0 73.0 1620 | 277,924 84,940 241,673 - 77,218
Total | 206,180 29,4501 713.0  1314.0 23829 ['4,139,679 1,303,468 [ 3,659,721 1,184,971

Source: Study Team
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[———

I __Total | Repairing Steel
- Table €-1-11 Case 4 40X FIRR=1  6.2% __5.1¥ = 5.5Y
T : - (1,000 Taka)
‘ | dnvestment Cost | ‘Production Sales | Cost
: Year |Repairing- _Steel | Large  Small Steel | Repairing _ Steel | Repairing SLEéﬂ
o T 1000 DRTY(1000 DRT)(1000 TON) - - ' ]
L A88la i d i
I’_’ 1oz 138,080 76,5101 o _ .
{19931 67,600 6,440 21,0 346 900j 71,196  45,110| 61,910 41,009
1998 - 230 56.0 1023 | . 96,856 -~ 52,418 | 84,223 47,654
1995 26,0 51.0 1162 | 108,089 60,912} 93,990 55,375
o lemBl - 28,0 . - 59.0. - 130) 119,998 90,782 ) 104,285  ©4,341 |
[ 19971 81,0 BLO  1500{ 136,334 82,250 118,850 74,713
TUg9B 32.0  62.0 1883 | 148,128 87,458 128,808 79,507
1999-} . - 34.0 84.0 1683 | 184,600 © 92,095| 143,200 84,541
2000.{ . 3.0 650 1783 | 181,470 98,883 | 157,800 89,883
JO .S 88,0 87.0-. 1888’ 200,969 - 105,143 . 174,756 95,585
{2002} _ 3.0 6.0  2000| 218,956 111,800 [ 190,397 101,636
003 0.0 63.0. 2038 232,004 114,188( 201,821 103,789
2004 | - 40,0 70,0 2078 | 248,778 116,585 [ 216,329 105,987
2006 | L4000 o0 s | 260,3100 119,054 1 225,357 108,231
: 2008.| - 40,00 72,0 2158 | 268,747 121,B75) 234,563 110,623
o 41.0 73.0 2200 | 780,632 124,150 | 244,080 112,884
2008 1.0 73.0 2239 | 780,692 126,154 | 244,080 114,685
2008 4.0 73,0 9218 ) 980,602 128,181 244,080 116,537
2000 [ - 41,00 730 23181 280,892 130,260 { 244,080 118,418
D1} & o BT 4.0 - 78.0 -~ 2359 280,692 132,383 | 244,080 120,330
{em2l . 1410 73.0 2400 | 280,697 134,600 | 244,080 122,273
Total | 206,180 82,950 | 713.0  1314.0 370331 4,141,688 2,054,752 | 3,601,468 1,867,956

Source; Study Team
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6-2 Management and Operation of Optimum Plan
6~2-1 Production Plan '

(1) Ship Repailr _ o -
The quantlty of productlon in Shlp repair lS estlmated in
Chapter 5, Table 5-1-18 and 22, 1In order 'to carfy out
detail study on the Optimum Plan,_dead weight tonnage is
considered as the basic value of the quantlty of
productlon instead of number of vessels.
The annual productlon plan of ship repalr is shown in
Table 6-2-1. This calculatlon was made unéer the
following conditions: o :

1) Average dead welght tonnage oer vessel _
The future ‘vessel  size mentlcned in Chapter 4; fTéble
4-2-5 is adopted for . the average dead weight tonnage of
seagoing vessels to be docked ln the future as shown in
Table 6 2-1.. y _ ;
The . average dead weight tonnage of'Smail'vessels in the
future is set at 760 DWT per vessel on the baSlS of the
past docklng performance._ : :

2) Prospective number of docked vessels
The proSpective number of docked vessels estimated in
Chapter 5 1is adopted. The number of vessels by
customers is shown in Table 6-2-1 -
Table 6-2-1 Average Dead Weight Tonnage ‘and’ Prospectlve

Number of Docked Vessels _
BSC Private Foreign - Total - Small
' Vessels
Average DWT 12,935 8,403 7,442 - . . 760
by customers ' o ' e

Number of Vessels

1989/90 8 2 3

1992/93 12 3 4 19 12
1993/94 13 3 4 20 35
1997/98 15 6 7 28 61
2002/03 17 9 10 36 69
2007/08 17 10 11 38" 73
2012/13 17 10
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Table 6-2-2 - Annual Production Plan of Ship Repair

( 1,000 DWT)

" Year | " BSC  Private  Foreign Total  Small
R _ _ _ Vessel
1989/90 | 103.48  16.81 22,33  142.61  18.24
1992/93 | 185.22  25.21 29.77 210.20  9.12

1993794 | 168.15° 25.21 - 29.77 223,13 26.60
1997/98 | 194.03 = 50.42  52.09 296.54  46.36
°2002/03 | 219.90 . 75.63  74.42  369.94 52.44

- 2007/08 | 219.90 84,03  81.86  385.79  55.48
2012713 | '219.90 84.03  81.86 385.79  55.48

(2 StéeL-Structﬂre”

Upgradlng product1v1ty in. planned fabrlcatlon shops is a
key factor for CDD to keep competltlveness in the market
and to meet the demand stated in Chapter 5, Section 5-2-1
"Planning Condition" and the improvement of productivity
as shown 1n Flg. 5 2 2.

-Year-= _Target o Production volume

~ 71989y 0,15 ton/m2. - 0.15 t/m2 x 2,160 m2 = 324.0 tons
-1992: 0.17 ton/m2° 0.17 t/m2 x 2,160 m2 = 367.2 tons
1993: 0.15 ton/m2 0.15 t/m2 x 3,780 m2 = 567.0 tons
1997: 0.25 ton/m2 0.25 t/m2 x 3,780 m2 = 845.0 tons
2002: 0.34 ton/m2 0.34 t/m2 x 3,780 m2 = 1,300.0 tons
2007: 0.38 ton/m2 "0.38 t/m2 x 3,780 m2 = 1,436.0 tons

¥ 3,780 m2 = 1,520.0 tons

~2012: 0.40 ton/m2 0.40 t/m2

a Ind:ease Qf production volume is shown in Table 6-2-3,
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Table 6-2-3 Production Volume of Steel Products

(Ton)

(3)

== ¥ear T 1989/ 19927 1993/ 1997/ 2002/ 2007/ 201271
Products : 90 93 .94 98 . 03 - 08 13
Electricity trans- 6 0 80 250 400 ~ 470 500
mission towers o e L i
| Portable bridges | 60 50 100 _ 200 350 490 420
chemical plants | 6 0 30 80 100 140 150
Steel racks and o G oo
ladders 80 . 100 110 130 . 150 - 150 - 150
Pontoons, platforms o S o T
and_tanks .| 100 120 130 . 146 150 _ 150 _ 150
Other | { 80 100 110 130 150 _150__ 150
Total 320 370 559--.939=1,3aﬁ 1,460 1,520

Productxon Plan of Galvan1z1ng Shop

Such’ products as steel structural products, _pipes. for
ship repair and shlpbulldlng, and gsome products ordered
from other outside companies are ‘galvanized, .

As to the products ordered from..other. ﬂcompanles,
considerable amounts of electric 'products and water
supply eguipment concerned w1th development pro}ects are
expected. '

Accordingly, in addltlon to the planned steel structural
products, galvanizing volume is estlmated as 'shown in
Table 6-2-4. : o S 5

Table 6-2-4 Galvanlzlng Volume Forecast

- (Ton) .
Year 1989/ 1992/ 1993/ 199?/ 2003/ 2007/ 2012/
Products : 90 g3 94 98 04 08 . 13
Towers and bridges | 0 O 186 450 750 pué?ﬂi-“QZO 1
Pipes for ship repair . N e e
& shipbuilding 0 0 50 50 50 . .50 50
Other products - - 3080 130 180 230
Total - - 260 580 930 1,100 1,200
Note: i) Galvan1z1ng capacity

1 ton/hr x 8 hrs x 303 days x 0.5 {Operatlon rate)
= 1,200 tons/year,
1 ton/hr x 10 hrs x 303 days x 0.5 = l 500 tons/year
ii) Galvanizing volume is shown in welght tons of steel
products. , o
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6~2-2 Hanpower.and Training Plan

(1)
l)

Shlp Repalr

Manpower plan

fiThe necessary manpower is estimated as shown in Table

6-2-6,. based on the -annual working hour as shown in Table

- 6-2~5, calculated with the aforementioned productlon plan
-on the follow1ng condltlons-

ffnﬁnual wgrklng=day&_=: _
Average working- hours: per day

Ahnual worklng hours per . caplta

303 days
7.1 hours

s 0

- Average overtime per day . i 2 hours
. -Attendance ratio : : 90 %
 Estimated annual worklng hours per capita : 2,480 hours

‘b))

Worklng hours per dead weight tonnage

_BaseéA on the past performance of CDD, current working
" hours per ‘dead weight tonnage of sea901ng vessels is

calculated .at: 1.7 hours/DWT. . For -small vessels,

| current working hours per dead weight tonnage is set at
/5.1, three times that of seagoing vessels.

Phese N average worklng hours are 1low due to the

. insufficient work volume per vessel. - Taking into
' account 'the future work volume, the average working hour

per DWT is. assumed to be increased in proportlon to the

: 1ncrea9e of repair items.

Improvement of productivity

'“;As é,xesult of-tecﬁnical-assistance, it is expected that
.. the productivity of ship repair in CDD is improved as
'-1mentloned in Chapter S, Plan A and B. -

d)

Subcontracted work

In thls study, a suhconﬁracted work system 1is applied.

. The -percentage < of subcontracted work is assumed as

follows:
1989/90 0%
1%92/93 _ 0%
1993/94 : 10%
. -1997/98 20%
~2002/03 30%
2007/08 30%

2012/13 - 30%
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Table 6-2-5 Bstimated Annual Working Hours @

Year [Produc- Growth Seagoing vessels Small Vessel: ]
tivity rate Hr/DWT Working Hr/DWT . ‘Workingi:
' ' hours g _hours
1987/88 | 1.00 1.00 1.7 - et S T R -
1989/90 | 1.06 1.04. 1.8 237,866 - - 5.3 91,2869
1992/93 | 1l.16 1.10 1.9.. 338,852 .. 5.6 - 36,755
1993/94 | 1.23 1.14 1.9 351,569 - 5.8 125,734
1997/98 | 1.67 1.40 2.4 422,610 - - 7.1 . 198,210
2002/03 l.95 1.87 3.2 603,100 9.5 256,472
2007/08 | 2.05 2.16 3.7 691,029 ° 11.0 298,131
2012/13 2,05 2.16 ©3.7 +:691,029: - - 11.0 -~ 298,131
Remark: “Working hours = DWT x Hi/DWT / Productivity

Table.6~2—6 Manpower . Plan of Direct'WQ;kersf :.;

Skilled

'Unskilied

Year Total Total

Working Workers  Workers - R
1989/90 | 329,135 53  (0) 80 (0) 133 (0)
1992/93 | 375,607 61  (0) 91 -(0) 152 (0)
1993794 | 477,303 70 {(8) 104 (I11) 174 (19)
1997/98 | 620,819 80 (20) - 120  (30): ©200 - (50)
2002/03 | 859,572 - 97 (42) 146 (62) - 243 (104)
2007/08 | 989,160 112 (48) 167 (72). 279 (120)
2012/13 | 989,160 112 (48) 167 (72) . 279 (120)

Figures in brackets show the number of

workers.
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2)'T:aiﬁing.plan'

‘Although techniques and- experience'have accumiulated at
CDD- for docking repairs in the 8 years -since its
”~1nauguratlon, adequate education and training programmes
“for 'other 'ship repair work has to be implemented for
"~ engineers “and.  workers in order - to increase their

prqficiency'and_lmprqve CDD's productivity.

= These activities consist of:

- — dispatch of CDD’s engineers to an advanced shipbuilding

country"

- engagement of experts from an  advanced Shlprlldlng-

country

The tralnlng plan 1s shown in Table 6-2-~7.

Table 6-2-7 'T:aininq'Plan_for Ship Repair

1 Tralnlng in Overseas Shlpyards

Technlcal F1elds : Number of Period Man-~Months
o ‘Trainees (Month)
Englneers. S : _
Management(Costlng, ' 1 6 : 6
. Scheduling,’ F1nanc1ng)
'Hull S _ , 1 ) 6
Machinery 2 6 12
" Electric- 1 6 (]
Casting . 1 6 6
Qualzty Control 1 6 6
 Total 7 48

2. Technical Assistance from Overseas Shipyard

Technical Fields ‘Number of Period ‘Man-Months
' Experts {Month)

'Ehgineers:

CHull 1 12 | 12

- Machinery 1 12 12
Electric - 1 12 12
“Mechanical’ 1 12 12
Welding - 1 6 6
Total.ﬁ"' 5 54
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{2) Steel SBtructure

1) Estimation of workihg hours_

Production efflclency is shown in average worklng hours
per ton. .
ChD's productlon eff1c1ency(Hr/ton)is- shown ‘in. Table

5~2~1.

After executlon of thls' progect, improved productlon
eff101ency and annual working hours per year is estlmated
as shown in Table 6-2- ~8. ) : :
Table 6-2-8 Estimation of’ Annual Worklng Hours

(l 000 hours)

Year 15877 19937 1693/ 1995/ 3003/ 2007/ 2012/
88" 93 94 98 03 08 13

Efficiency factorx 1.00 1,21 1.30 1.80. 2.21 2. 42 42;52 .

Products Hr/ton

Electricity - - _ ' R
towers 450 0 0. 27.7 62.5 81.5 87.4 88.6
Portable ' ' ' o R _
bridges 400 16.0 16.5 30.8 44.5 63.3 66.1  66.1
Chemical : . L R
plants 400 0 0 9.2 17.8 18.1 23.1 23.6

Steel racks . L T
and ladders 220 15.4 8.2 18.6 15.9 14.9 13.6 13.0

Pontoons &

platforms 270 27.0 27.0 27.0- 21.0 18.3 16.7 .15.9.
Other steel CoT e e
structures 500 40.0 41.3 42.3. 36,1 33.9 31.0 29.5

Other - 30.6 34.3 51.9 65.9 76.7 79.3 78.9
Total - [129.0 137.3 207.5 263.7 306.7 317“2-515'6.-'
Note: Annual working hours = (Productlon welght tons x Hr/ton}-[

Eff301ency Factor

2) Manpower plan

a) Manpower of steel structufe-shop'

The number of workers is calculated using the follow1ng
formula: TP

Annual total worklng hours/2 480 hours per man = Numbei_-
of workers _ R Y

Table 6-2-9 shows the manpower plan for steel structuré
work. _ , _ i i



~..Table 6-2-9 . Manpower Programme

[ .+ Year:- 1987/ 1992/ 1993/ 1937/ 2002/ 2007/ 2012/
Syl T R 88 93 94 98 - 03 08 13
Employee ‘increase . - ; .

Skilled:workers - ... - 0_ .7 5 4 0 0
Unokxlled workers - 0 3 2 2 0 0
Subtotal RN - Q- 10 7 6 0 0
Subcon.-lncrease "

Skilled workers . | = 2 13 10 8 3 0
Unskilled-workers‘:* = 1 6 5 4 1 0
Subtotal ; g - '3 19 15 12 4 0
No. of: workers-by skill :

Skilled workers - 37 .39 .. 59 74 - 86 . 89 89
Unskllled worheru 15 1e 25 32 38 39 39
Grand total 52 55 B4 106 124 128 128

Eleehbowe; of galvanizing shop

' In.the estimation of manpower,

-the efficiency factor is

-assumed to be a half of the Japanese standard galvanizing
shop. Number of workers is shown in Table 6-2-10.

Table 6 2= 10 Manpower Plan of Galvanlzlng Shop

' ' " Year 11993/ 1997/ 2002/ 2007/ 2012/
Stage & Manpower 94 98 03 08 13
Pretreatment: stage . :
Skilled workers 2 3 4 4 5
Unskilled workers 3 4 4 5 5
Galvanizing stage
Skilled workers 2 3 4 5 5
Unskilled workers 3 - 4 5. 5 5
Engineers . 1 1 1 1 1
Total 11 15 18 20 21

3) Tralnlng plan _;_,I

‘To 1ncrease the capa01ty of productlon,

frelnforcement of

- sales

promotlon,

~“vlients and- expan51on of product items,
.jCDD to get more orders,

such measures as

development of

new

is necessary for

AS a short “term goal, CDD is expected to play its part in

- various- construction  projects

as a subcontractor

and

'?conduct stable operatlon of fabrication shops in order to
CDD aims at

o@faccumulate technical. expertlse,
~obtaining. a :good -

“zcontractor ‘in the future.
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Fostering design technology is imperative for CDD to
achieve this goal. _
To begin with, the training of a351gned deSLgners for the
purpose: of the design of electrlcty transmission towers
“and bridges shall be carried out in the" overseas .steel
fabrication yard accord1ng to the schedule ‘as shown 1n
Table 6-2~11. : : o .

Table 6~ 2«11 Technlcal Traanlng Programme

+

Training ————Year 1853 L9595
at overseas yard , Trainee- (Man«quth)“
Dgéigning bridges, etc. : | o _:‘Lig =
Designing steel towers, etc. ' ' 15: li:lf.{ﬂW
Drawing . _ o B 12 T | .”_.
Mold lofting - 12 -
Marking, cutting;_drillihg, étc;‘-_--lz | : o
Assembling,'ﬁélding o _ 1_-15 _ _.{-”— :
Quality Control :7: o o -127-?   ”.ﬁ
‘Pechnical aSSLStance to CDD : 1992 : 1993 .
‘from overseas vard =~ - 0 . Tralner(Man—Month}
GalVanizing-englneer .' " . o : 5
Deéigning ehgineef o :  ' ,; j' if f1?_;
Total 84 1?

(3) Overall Yearly Manpower Plan_:{

The overall yearly manpower plén_is,made as shown in-
Table 6-2-12.

Table 6-2-12: ManPOWér Planning

Officers Indirect . Dlrect Workers o . Total -

Year & Staff Workers Ship. Machine Steel - " @alv. S
. Repair . Shop ‘Structure  .Shop .

1989 301 55 133 (Q) 17 52 (0)_ 013 5 §53 ! (0)
1992 | 306.. 55 182 . (0) 18 ' 43;<u1 0 (o).} 583 cs)
1993 J313 ¢ 57 174 (19} 20 ..62,(22) w8 . {5). ] - 63L (46)
1997 320 58 200 {50 21 69 037y 7 Iy 1 678 (94)
2002 330 - 60 243 (104 023 . 75.049) 7.9 (BY [ 739°(161)
2007 335 .6l 279 (120) . .25 75 {53)... 10 (9} 785 {(183)
2012 3315 6L 279 (120) 25 . 1%.(53) . 1D (1D)H .85 (183

Figures in brackets show the subcontracted workers.
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6-2-3

Material Procurement

‘Regarding material procurement, it is considered that, in

& ”~*pr1nc1ple, all materials available locally are used.
- The ' procurement of ~ mateérials - necessary for the

(1)

. i)

implementatlon of -production plan is planned as follows:

Ship Repair wcrk

“Imported materlals

~ Steel materlals of: speclal quality
- Marine paint '

- Mechanical and electrlc parts

2)
- = Steel” materlals necessary for: general repalr work

caa

i)'

Local materlals

~. Zinc anode

~=.Consumables (Sand for blastlng, welding rod etc )

- Other
Steel Structure Wbrk

Imported materlals

~— Zinc plated bolts and nuts for electricity transmission

2)

“towers

- - Checkered'plates for portable bridges

- Raw 21nc materlal for galvanizing

Local materlals

' - Steel materials from Chlttagong Steel Mills Ltd and

"'—jNatlonal Tubes Ltd.

- ‘Welding consumables’
= Paint’

- Chemicals for’ galvanlzlng
- Cther:

It is  one of the most important factor for shipyard

. management to :procure these materials on tlme, for a

cheaper price and of good quallty

CDD has establlshed their own material procurement
system, ~ With the- implementation of the plan, the

‘procurement of materials increase both in quality and

- variety. Therefore, the following countermeasures should
be considered:

.~ Review of . proper kinds and quallty of fast moving

materials

- Review of: present material procurement procedures and

. prompt action of it .
-~ Planning of suitable procurement and stock in

accordance with production plan

.+-Preparatlon, in advance, of such imported materials

that will ‘take a long time for delivery (for example,
it is useful to prepare materials for shlp repair prior
to thelr dccklng by getting information in advance)
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G-2—-4 Grganxzatlon

The current: organlzatlon of CDD seems .to .be relatxvely
reasonable.,_ But it still is. necessary: for CDD .to
reorganize so that every departments can dlsplay the;r
function more efficiently, Ln_aCLQrdance_w;th_the future
production plan. : N : o =

The organization chart = shown in Fig; 6-2-1  is
recommended. This organlzatlon “is . drafted_ -in
consideration of the following. §01nts~] s o

1) This organlzatlon shall cover . the present facxlltles-
and the newly planned fac111t1es. _ :

2) The Administration Department shall have a’ nunlmum
number of members and the Common Servige. Section
covers all office work relating to . the productlon
department.

3) The Sales Promotion section;shail be new1yfofganized
and operated under the control of the Managing
Director. _ S _ L

'.4) A newly planned Foundry Shop shall be put under the
control of the Englne Sectlon. - _ _

5) The Flectrlc Sectlon shall be newly organlzed

6) The Steel Structure Section. _shall 595. newly
established. The existing fabr1cat1on shop shall be
operated under this sectlon _ : :

7) A newly built galvanlzlng shop . shall be organlzed in
the Engineering Department. S

8) The technical officers group consists{of;engineefs,,

assistant engineers, sub. . assistant  engineers and
foremen. e R S ‘
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Common Service
Beetion
7 Rl 130 2

. Administration Medical Section

Department 1 3
Store Section
5 22
1 Rccounts - . - 17 20
"1 . Department '
| Commerce 7 is
Department
" " planning & - Planning & Design
Fp= Degign == Section
Department . 10 6
Quality Control _
Section *3 k4
5 4
' r— Hull Shop 54 (38)
—— Paint Shop 25 (20)
'Manégtng "_- S - :j“—-Hull'Sectlbn——————'Docker Shop 35
‘pirector |- : 10 8 B
1 S S S : © p— Service Shop 35
_ ——-Carpentrf=5hop 10
‘|- ship Repair S - Engine Repair 60 (35)
‘Department . ' shop
Sales ' L Engine Saction-{—--Pipe Shop 30 (15)
Promotion 1o 8
Section ] . . : ) fe—|Poundry Shopl .10
. IBlectrig|——————|Electric Shop 20 {12}
~ |Section |
7 3 .2
Engineering ... _Machine Shop 25
- Department : 6 3 :
~|__[6teel Structural]l _ Fabrication 75 (53)
Section shop
10 7
Galvanizing
2 1 Shop 10 (1)
‘,. : Mechanical & *5
ST : 3 1 Electric 50
“{. . Maintenance_ ..} - - : Maintenance Shop
Department .
Civil *5
1 1 Enginearing 11

Maintenance Shop

Remgrk: .*1' Officer

*2 staff * The figures show the number of
" %3 " Direct Workeyr . personnels in 2012/13. ‘
%4 Subgontracted Worker * The newly established sections
#5 Indirect Worker - and shops are shown in rectangulars.

Fig. 6-2~1 Recommended Organization Chart
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6-3

NEW FACILITIES OF OPTIMUM PLAW

6-3-1 Ship Repair

(1)

1)

2)

DrYdocking System

There are several_klnds of systems for Shlp repair and
shipbuilding in whlch there a:gi_ advantages ~and

'dlsadvantages.

Table 6-3-1 is a comparlson table of each &ocklng system
in a general way. :

In this study, taking the followingﬁprQCOﬁditions into
consideration, four plans  have been . proposed -and
analyzed, T

Preccnditions

a) To be able to repalr two small 51zed shlps(up to 50 m
in length) , at the same time

b) To be able to build- and repair- one each of a small
sized ship at the same time

c) To be able to build a. ship of 3, 000 DWT class coastal
cargo vessel(Max., 4,000 DWT) in the future with llttle
modification of the facilities.

d) To minimize the initial investment cost S

e) Natural condltlons, espeglally river condltlons'

f) Future expansxon or conversxon ' : !

Proposed plans

Expansion of ex1st1ng dock (Flg. 6- 3 l)

Plan A& :
This is a plan to expand the ex1$t1ng dock by
100 m towards the dock head. The intermediate
gate is also con81dered

Plan B : A floatlng dock system ccmblned w1th a shore

berth (Flg 6-3-2)

Thls plan is comprlsed of conventlonaT floatlng'
docks and ship repair/shipbuilding berths.

The launching of newly built or repaired ships.

in a berth is done using a flecating dock.

When necessary, a repair ship can be transfered

to a shore berth, and vice versa. ( This system
was adopted in Italthai Marlne Ltd. in Bangkok,

Thalland) B :
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Table‘6f3—1 -Comparison of Drydéckinq System (General)

* e

Graving Dock

Floating Dock

Shiplift

“{ten

possibilities

- and f!exibﬁlity

‘tion

4, Docking time

5. DOperation

6. Haintenance

7. Haiatenance
cost per year

8. Siitation

9. Service life

{10, Initial cost

1. Gperéhfoﬁal.f -

2. Productivity

3. Future sxten-"

Slipvay Systea

‘In_génsral ‘for S#iprépdir
and shipbut lding.

In principle, for seall
and aedina-sized vessel.

The nueber of vessels to

the seme time depends on
the number of berths,
Accessibility is good.

Can be exterded in longi-|
tudinal and transvérse
direction, vithin a limit
of bearing force.”

Approx. 1 hour.

Experienced and skilled
dockers required. -

Cradle-Periedically sand-
blasted end painted.

Gro@ndwajikequ}red period -

dic replacesent.

2 - 3% of initial cost

Care ba taken to under-
vater of slipway.

15 ~ 20 years

Low

DePeﬁéihé on design used
for shiprepair and ship-
buliding.

) ] _ 2 erenqiﬁg on the gize of
be repaived o built at |

ﬂock,'qﬁelpb tvo vessels
can be docked.
Accessibility fs not -
good, bucause of the
difference in heisht
betwesn dock bottom and
ground level.

Normally, no extention
possible.

Tize spent depends on
pukp capacity. Standard:
5-6 hours.

Siwple operation

Gate-Periodic drydocking
required.

1% of initial cost

- Problens be occured

at dock entrance.

30 years

Kieh

Hormally, for repair
only.

Only one ship can be
repaired, ]
hccessibility is rest-
ricted due to the high
side valls.

In prirciple, possible
to extend {n longitu-
dinal.

Hediux docking tize
usually required,

depending on puxp capa-
city

Required skill of
personnel. :
Dock structure-Protec-
tion of steel struc-

ture againsi corrosion
required,

4-5 X% of initial cost

Care be paid o clear=
lance between dock
Yottor and sea bed.

15 - 20 years

Relatively high

Far shipbuilding and
rapair.

In principle, sase as
slipvay system,

Can ba:extended in longi-
tudinal without probleass
by adding hoists and
platfors sections.

Approx. | hour.

Required skill of
personnel.

Platfora-Dccasionally
blasted and painted.
Hachinery-Gccasional
overhaul required.

Wire rope-Sample testing
and replacesent on a

recongended schedule.

2-3%of initial cost
Care be paid to clear~

lance betveen platfors

and sea bed.

20 - 25 years

Relatively high
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3)

a)

Plan C 3 Shiplift system (qu 6~3-3)

A typical mechanlcal Shlpllft syqtem is- S

considered. The major components of thls system

are: :

- Liftdock (Docklng recess, platform, 11ft1nq
hoist, etc.) :

~ Ship transfer (Slde transfer plt, transfer

' carriages, etc.) .

~ Shipbuilding” and/or repalr berth

Plan D : Sllpway (Fig. 6-3-4)

This system is almost the same as the one
normally used in the Bangladeshi shipyards.

Table 6-3-2 shows a compérisdﬁaof theiféatufes-cf.each
proposed plan. From this table, it can be £found- that
there are advantages and dlsadvantages in each plan. In
the case wheh numerous repair vessels are expected, Plan
"B" and Plan *C" are effective. However, the demand for
CDD is = not greatly expected , consequently, Plan D"
(Slipway system) is recommendable from the view of
minimum investment, simple operatlon, _easyr expansion,
etc. as shown in. Table 6-3-2.: ) '

Slipway sgstemo

Scale of slipway

The scale of the slipway is decxded 80O that whichever
blgger of the two ships up to. 50 m in 1engtb for ship-

repair or 3,000DWT class coastal cargo vessel(Max.
4,000DWT) for shipbuilding _in. . the future ‘can - be

_accommodated.

The dimension of these types of vessels is as follows-_

350GT Fishing trawler  3,000DWT Cargo boat(4, ooonw'r)r

Loa = 50.0m Loa = 82.5 m. ( 100 0 m)
Lpp = 45.0m Lpp == 75.0 m 90,0 m) °
B = 8.0 m B =13.2m.. - (. 1l4.3 m)
D = 5.9 m D = 6. 6 m {

7.7 m)

In light weight condition In launchlng condition

Displacement = 600 T Dlsplacement = l 000 l 250 T:
df = 1.2 m ' at = 0.5- O.G'm 2 f
da = 4.2 m : da. = 2.5-2.,6 m-
dm = = 1.,5-1.6 m

2.7 m : dm
(Incl. keel depth) o
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1 - WORKSHO®

\ ) HORKSHOP

.

'\{ KARMAPHLI RiVER

Fig. 6-3-1 Expantion of Existing Dock { PLAN "A" )

FLORTING DOCK

‘{ KARNAPKLI RIVER

F1g6—3—2 f‘iﬁaﬁing Dock System ( PLAN "B" )}
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Yolosam S (V. vee
MR e \.' ffiﬁ.!;': :
SIDE TRARSFER -5 . - “\H '} _(:LQ gy 1.
PIe ?70?/’:’/??&?2&? e

S$KYPLIFT DOCK

V KARNAPHLI RIVER -

Fig. 6-3-3 Shiplift System ( PLAN "C" )

v 5.9 M HHWL.

! : 7 " N " 3

v KARMAPHLI RIVER

Fig. 6-3-4 Slipway System ('PLAN'"D" y
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Table 6~3-2. Comparison of Proposed Docking System

PLAN *A™

T PLAH “B”

ﬁén

ITRH _ _ PLAN PLAN D"
‘ _ {Expansion of Drydock) (Floating Dock) (Shiplift) (S11pvay)
1. Layout " 'Hu'-épé_cifie o}stf‘uétiun. | Space for Ho.2 Brydock | Space for Ko.2 Drydock |Space for Ho.2 Drydock
B Cen be kept 'space for | is'allotted. Difficult | is utilized. Sterboard [1s allotted.
" Mo. 2 Drydock In futara. |{‘to Find mooring space | dockside crane avail-" .
.Pu!‘t‘side dock crane (40T} | for Floating dock, ablé by sose extentien |Starboard crane
“available by extending . | Starboard dockside of crane ratls. ‘available.
“erane rails, " { erane(157) avallable. '
O A O O
2. Putore | Diffleult 1 pifficute Difficult Hot sa Difficult
Bupans on ' o

A

X

3. Flexibility

Both bulld apd ‘repair of
suzll slzed vessels con

“ba done 8t the same time.

In case of building up to
4,000 DT class vessel,
repair for sasll sizad

‘vessels can not be

dona,

A

Both build and repair
up to class “2" vessels
can be_doné st the saze
tise.

Sawe as PLAN "B"

Sams as PLAN A"

4. Operatlon

Siaple

Bifficult

Rather difficult

A

Sisple

5. Héinienance '

Hinor maintensnce

Maintenance of dock
struacture done using
exlsting drydock.

A

Required proper main-
tenence of mechanical/
electrical parts.

A

Hiner maintenance

8. S.il'ta‘!:i_on: .

.Litfie influence.

A iittle -influence
for docking recess.

Huch influence, because
enough clearance needed
betveen platform and -
river bed. '

Littie influence

A X O
7. ini:ti;ii‘: Large . Yedium Kt;.lattvel! larse Small
lnvestng_nt : X : A X O
General - - . A
Gene . % (::)

-~ Judgewent
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b)

Based on the “above flgﬁresy'the'néceséafy*ﬁfméhéionuof
the slipway becomes as follows-

lOOm ( 50m X 2) o

Railway length
l3m ( 9m o+ 2m b 2)

it

Width of ship repair berth .
Width of shipb'unding'be'rth = 18 ”"‘3m"(i-14 3m'?+-2m x 2)
As for the w1dth of the berth, 13 m is enough for the two
50 m long . class ships to.  bhe repaired. 'HoweverL
considering the difficulty of: wxdenlng the berth in the
future, 18.3 m in width should be taken so as to afford

the docking of shallow draft*w1de breadth type of shlps,
and coastal cargo vessels.. o

Type of slipway

There are two types of slipways : ordinary type and
semi~dock type as shown below = : Clel:

Ordinary type

Semi~dock type

Cons;derlng the present site condltlons, there exzsts the
following problems in. adoptlng the ordinary type.-(See;
Fig, 6-3-4) -

- Longer sllpways w111 be - reqxred due to blg tlde
differences. . '

-~ Working floor level: w1ll be cun51derably hlgher than
ground level, o

- Existing underwater concrete floor makes 1t d1ff1cult P
to stretch slipway into river., -

- Maintenance of underwater sllpway is 6Lff1cult,
especially the siltation problem i8 unavoidable.

- Wide range of cofferdam is requlred while under o
construction, and this may dlsturb the Lurrent docklng i
operation.

-~ In case of launchlng, compllcated 1aunch1ng preparatlon{
will be required. o L

On the other hand, by adopting the sem1-dock type, thééef
problems can be av01ded. PR
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_c} chatioh;dfrslipway

- Fig. 6=3-5 shows.the location of the semi-dock typé of

slipway. The slipway is being placed within the reach of

. existing ' starboard dockside crane(l5 tons of lifting

d)

capa01ty}.
,Docklng and undocklng plan

;Flg 6 3 6 shows the. arrangement of docking on sllpway for
35QGT flshlng trawlers.

iAfter the keel ‘is touchlng the top of the hauling
'cradles, the water inside the slipway is pumped out by
using the existing dry dock dewatering pumps. When
undocking, filling the water into the slipway is done

:]‘through the valves lnstalled on the dock gate.

RY SﬂOP

B onr.vmmm; SHoP

_?ig; 6-3-5 deation of Slipway
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(2) Machxnery and Equ:pment

-:Taking

: The outl;ne of addltlonal fa0111t1es

. 6-3-3,

1nto account

the
.prospective ship- repalr work,
;;eqipment is indispensable.

future
‘additional machinery and

work . volume

is shown in Table

: The laycut of workshop machlnery and the arrangement of

"newly planned

utlllty pipe line

is shown in Fig.

- and 6-3-8.
Table 6-3-3 oOutline of Additional Facilities
NO. Item Unit Main Pafticuiarsl
1 'Utlllty
(l) Alr COMpressor “and 1. 30 m3 x 7 kg/cm2
piping : - 2 sets '
(2)'Compfeééor house . 1
(3) Oxygen and ace~ 1 Fixed x 2 sets
o tylene ‘manifold Portable x 10 sets
- (4) Drinking water 1 From WASA line
- piping
2. Workshop__
(1) Static baiéhCing 1 Max. dia 5.5 m
. _for propeller’ -
(2) Lathe machine 1 Center distance 9 m
Supporting capacity
15 tons
(3) Lathe machine 2 Center distance 2.5m
. A : Swing over bed 1.4 m|
(4) Planer’ 1 Cutting length 4 m
: : Cutting width 1.4 m
(5) Surface grindef 1 Tablé_length 1.2 m
: Table width 0.6 m
(6) Attachment for 1 ‘Boring bar, milling
1 _borlng & mllllng head, etec.
f , (7) Dynamic balanc1ng 1 Max. diameter 1.6 m
e :machine Center distance 3 m

- 180 -
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Cutting tool
Measuring tool
Lifting tool
Pneumatic tool
Electrical tool
Gas cutting tool
Welding tool
Protectors ..
Scaffoldings

(2)
(3)
(4)
(5)
(6)
(7)
(8)
(9)
(10)

No. Item Unit Main Particulars
'3.] Ship repair WOrkshap- o
(1) Electrical apparatus 1 Testlng and measur~
testing eguipment ' “ing equlpment
{2) Testing equipment 1 W61gh1ng scale and
- for heavy cargo gear ' welght ' ‘o
{3) Steam cleaner 2 Capacity 300 L/mln.
4.{ Paint shop ‘
(1) Sand blasting 6 | Capacity sand 400kg
equipment o ¢
(2) High pressure water 2 300 kg/cm2 
pump : 100 L/min.
5.1 Carpenter's workshop’
(1) Wood turning lathe 1 Center distance l m
' | swing over bed 0.7 m
(2) Wood planer 1 | Cutting width 0.3 m
6.| Foundry | o
(1) Building 1 16 m x 10 m-
{2) Casting equipment 1 Tilt cru01b1e w1th
furpaceﬂ,
(3) Remetaling eguipment 1 1La§1ég éoi&éfing :
bath, crucible, etc.
4.| Tools _
(1) Hand tools 1 ~Mechanic =
Electrician.
Fitter
Carpenter
Plumber ~
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