Table 6.4.3-1-3 (3)
Required Number of Rubber Tired Gantry (RTG) Type Yard Cranes - 3/4
((6+1)Rows x (4+1)Tier Type)
(Design Data taken from S2 Container Terminal)

2. Required Number of the Cranes - 3/4:
Required number of the Yard Cranes is calculated by adopting the following formula:

(2) Land-side Operation: To/from the railway station and outside of the terminal through the terminal
gate. - 2/2

Nyl=(Qy x Rp x Th)/ (Py x Ra x Dw x Hw x Rw x Rh)
The results of the calculation are shown on the table below:

Case-2 (3 Berths)

Marks Descriptions Units 2014 2017 2020 Remarks

Qid |lmport dry container quantity boxes/year | 124,600] 153,800] 189,400

Qir |lmport reefer container quantity boxes/year 2,300] 2,806] 3,500

Qie |Import empty container quantity boxesfyear{ 17,300 21,400] 26,300

Qit [Import transit container quantity boxes/year | 12,800] 22,000 38,200

Qis - [Import tranship container quantity | boxes/year [ 13,200] 22,700] 39,300

Qiy |Total import container quantity boxes/year | 170,200] 222,700{ 296,700

Rp |JPeak ratio - 1.25 1.25 1.25

Thi | Average handling times - 1.8 1.8 1.8]Including container rehandling*
Pya |Yard crane productivity(average) j boxes/hour 32 32 .32 B
Ra {Crane availability ratio - 1 1 1 i

Dw |Working days per year days/year 345 345 345|Subtracted holidays, maintenance, etc.
Hw |Working hours per days hours/day 22 22] . 22

Rw |Crane working hour ratio - 0.92 0.93 0.95] -

Rh [Cargo handling hour ratio - 0.74 0.76 0.80
Nyli_|Number of yard crane for import units 2.3 29 36

Qed |Export drv container quantity boxes/year | 103,300| 127,400| 157,000

Qer [Export reefer container quantity boxes/year 600 700 900

Qee |Export empty container quantity boxes/year | 40,400{ 49,800| 61,400

Qet |Export transit container quantity boxes/year| 12,800 22,000] 38,200

Qes |Export tranship container quantity | boxes/vear| 13,200{ 22,700] 39,300

Qey |Total export container quantity boxes/year | 170,3001 222,600| 296,800

Rp |Peak ratio - 1.25 1.25 1.25
The |Average handling times - 1 1 1 |Including container rehandling**
Pya |Yard crane productivity(average) | boxesthour 32 32 32
Ra |Crane availability ratio - 1 1 1
Dw |Working days per year days/year 345 343 345} Subtracted holidays, maintenance, etc.
Hw |Working hours per days hours/day 22 22]. 22
Rw |Crane waorking hour ratio - 0.92 0.93 0.95
Rh jCargo handling hour ratio - 0.74 0.76 0.30
Nyle [Number of yard crane for export units 1.3 1.6 2.0
1 Nyl |Total number of yard crans units 36 4.5 3.6]Including cranes for import & export
say units 4 5 6

Note*: Container stacking height(average): 2.3, first come first serve service
**. Container stacking height(average): 3.0, as per vessel loading plan
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Table 6.4.3-1-3 (3)
Required Number of Rubber Tired Gantry (RTG) Type Yard Cranes - 4/4
((6+1)Rows x (4+1)Tier Type) '
(Design Data taken from S2 Container Términal)

2. Required Number of the Cranes - 4/4:
Required number of the Yard Cranes is calculated by adopting the following formula:

(3) Totat Number of Yard Cranes Required:
Ny =Nys + Nyl
The results of the calculation are shown on the table below:

Case-1 (2 Berths)

Marks| . Description Units - 2008 2011 Remarks
Nysa |Average sea-side yard cranes sets - 3 4
Nysm |Maximum sea-side yard cranes sets - 6 3
Nyl |Land-side yard cranes sets - 3 3
Nya |Total average yard cranes sets - [ 7 {Too strict
Nym [Total maximum yard cranes sets - g 11 Can be decreased
Recommended number of cranes sets - 8 10]|By accommodating land-side yard crane
Case-2 (3 Berths) .
Marks Description Units 2013 2017 2020 Remarks
Nysa |Average sea-side vard cranes sets 5 6 7
1 Nysm |Maximum sea-side yard cranes sets 10 12 14
Nyl |Land-side yard cranes sets 4 3 [
Nya |Total average yard cranes sets 9 11 13 |Too strict
Nym |Total maximum yard cranes sets 14 17 20 {Can be decreased
Recommended number of cranes sets 12 14 161By accommodating land-side yard crane
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- Table 6.4.3-1-3 (4)
Required Number of Rail Mounted Gantry (RMG) Type Railway Station Cranes - 1/3
(Design Data taken from S2 Container Terminal)

I..Numb.gr of Trains tq be Accommodated - (20 Wagons/Train)

The number of {rains to be accommodated per day is calculated by adopting the following formula:
Nt = (Qr x Rp}/ (Dw x Nw x Nbw)

The results of the calculation are shown on the table below:

Case - 1 (2 Berths)

Marks Description Units - 2008 2011 Remarks

Qrod JOutbound dry container q'tity boxes/year - 35,700 71,000
Qrot |Outbound transit container q'tity boxes/year - 1,500 2,600
Qroe |Outbound empty container q'tity boxes/year - 7,700{ 9,900
Qro |Total outbound container q'tity boxes/year - 64,900{ 83,500
Rp {Peak ratio - - 1.25 1.25
Dw |Working days per year days/year - 345 345]Subtracted holidays, maintenance, etc.
Nw |Number of wagon per train wagonsftrain|] - 20 20
Nbw |Ave. number of box on wagon boxes/wagon - 1.67 1.67]1.6TEU/box (204t: 40%, 401t 60%)
Nto |Number of outbound trains per day | trains/day - 7.0 9.1
say: trains/day - 7 9
Qrid |Inbound dry container q'tity boxes/year - 46,2001 58,800
Qrit |Inbound transit container g'tity boxesfyear - 1,500f 2,600
Qrie jInbound empty container qtity boxes/year - 18,000 23,000
Qri {Total inbound container g'tity boxes/yecar - 65,7001 84,400
Rp |Peak ratio - - 1.25 1.25 .
Dw |Working days per vear days/year - 345 3451Subtracted holidays, maintenance, etc.
Nw |Number of wagon per train wagons/train] - 20 20
Nbw [Ave. number of box on wagon boxes/wagon - 1.67 1.67{1.6TEU/box (201t: 40%, 40ft: 60%)
Nti [Number of inbound trains per day | trains/day - 7.1 9.2 ’
say: trains/day - 7 9
Nt |Total number of trains to be accom.| trains/day - 14 18
NI |Number of railway lines lines - 2 2

Case - 2 (3 Berths)

Marks Description Units 2014 2017 2020 Remarks

Qrod }Outbound dry container g'tity boxesfyvear | 87.300| 107,600] 132,600

Qrot [Outbound transit container q'tity | boxes/year |  4.500]  7,700] 13,300

Qroe jOutbound empty container q'tity boxes/year 9,500 11,700] 14,500

Qro |Total outbound container q'tity boxesfyear | 101,300] 127,000] 160,400

Rp |[Peak ratio - 1.23 1.25 1.25
Dw |Working days per year days/year 343 345 345|Subtracted holidays, mainignance, etc.
Nw |Number of wagon per train wagons/train 20 20 20
Nbw |Ave. number of box on wagon boxes/wagon 1.67 1.67 1.67|1.6TEU/box (20ft; 40%, 40ft; 60%)
Nto {Number of outhound trains per day | trains/day 11.0 13.8 17.4
say: trains/day 11 14 I8
Qrid |Inbound dry container q'tity boxes/year| 72,300] 89,200] 109,900
Qrit |Inbound transit container q'tity boxes/year 4,500 7.100] 13,300
Qrie |Inbound empty container q'tity boxes/year | 28,300| 34,900 43,000
Qri  |Total inbound container q'tity boxesfyear| 105,10G] 131,800] 166,200
Rp |Peak ratio - 1.25 1.25 1.25
Dw | Waorking days per year days/year 345 345 345|Subtracted holidays, maintenance. ete.
Nw |Number of wagon per train wagons/train] 20 20 20
Nbw jAve. number of box on wagon boxes/wagon 1.67 1.67 1.67|1.6TEU/box (20ft: 40%, 40ft: 60%)
Nti |Number of inbound trains per day | trains/day 1.4 14.3 18.0
say: trains/day I 14 18
Nt [Tota! number of trains to be accom.] trains/day 22 28 36
NI |Number of railway lines lines 2 3 3
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- Table 6.4.3-1-3 (4)
Required Number of Rail Mounted Gantry (RMG) Type Railway Station Cranes - 2/3
(Design Data taken from S2 Container Terminal)

2. Category of the Crane Operation:

There are two(2) major categories of container handling operation at the Railway Station:

(1) Direct Handling Operation: Between Terminal Trailer and Railway Wagon

(2) Indirect Handling Operation:
Between Terminal Trailer and Buffer Storage / Buffer Storage and Railway Wagon

Note: This operation requires double handling for each container, and will require more than

double numbers of the crane comparing with the Direct Handling Operation.
Therefore, the Indirect Handling Operation is not preferable to this Project.

3. Required Number of the Cranes - (20 Wagons / Train)

Required number of the Cranes is calculated by adopting the following formula:

(1)  Crane Speeds: (Hoist: 15/30 m/min, Trolley Traverse: 90 m/min), Average Cycle Time: 75 sec)
Nt =[{(Tba x Nw x Nbw x Th}+ Ts} x Nt] / (60 x 60 x Rw x Rh x Wh)

The results of the calculation are shown on the table below:

Case [ (2 Berths)

Marks Descriptions Units - 2008 2011 Remarks
Tha [Required time per box(average) sec/box - 75 75
Nw  |Number of wagons per train wagons/train - 20 20
Nbw |Number of boxes per wagon(averagiboxes/wagor] - 1.67 1.67
Th [Handling times - - 2 2|Import + Export
Ts |Required time for train shifting min/train - 35 35§Before: 15, after:20
Tt |Required time per train{average) _min/train - 118.5 118.5
Rw [Crane working hour ratio - 0.90 (.90
Rh |Cargo handling hour ratic - 0.30 0.80
Tt |Required time per train(average)  |min/train 164.6] 164.6
Nt {Number of trains per day trains/day - 14 18
Wh [Working hour per day hours/day - 22 22
Nr [Number of RMG cranes Units - 1.7 2.2
say Units - 2 3

Case 2 (3 Berths)

Marks Descriptions Units 2014 2017 2020 Remarks
Tba |Required time per box{average)  |sec/box 75 75 75
Nw |Number of wagons per train wagons/train 20 20 20
Nbw fNurmber of boxes per wagon(averag{boxes/wagon 1.67 1.67 1.67
Th |Handling times - 2 2 2|import + Export
Ts |Required time for train shifling min/train 35 35 35| Before: 15, after:20
Tt |Required time per train(average)  |min/train 118.5 118.5 118.5
Rw |Crane working hour ratio - 0.90 0.90 0.90f -
Rh |Cargo handling hour ratio - 0.80 (.80 -0.80
Tt |Required time per train{average}  jmin/train 164.6 164.6 164.6
Nt |Number of trains per day trains/day 22 28 36
Wh {Working hour per day hours/day 22 22 22
Nr  |Number of RMG cranes Units 2.7 3.5 4.5
say Units 3 4 5
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Table 6.4.3-1-3 (4)
Reguired Number of Rail Mounted Gantry (RMG) Type Railway Station Cranes - 3/3
(Design Data taken from S2 Container Terminal)

2. Category of the Crane Operation:

There are two(2) major categories of container handling operation at the Railway Station:

(1) Direct Handling Operation: Between Terminal Trailer and Railway Wagon

(2) Indirect Handling Operation:
Between Terminal Trailer and Buffer Storage / Buffer Storage and Railway Wagon

Note: This operation requires double handling for each container, and wili require more than

double numbers of the crane comparing with the Direct Handling Operation.
Therefore, the Indirect Handling Operation is not preferable to this Project.

3. Required Number of the Cranes - (20 Wagons / Train)

Required number of the Cranes is calculated by adopting the following formula:

{2) Crane Speeds: (Hoist: 20/40 m/min, Trolley Traverse: 140 m/min), Average Cycle Time: 65 sec
Nt =[{(Tba x Nw x Nbw x Th) + Ts} x Nt] /(60 x 60 x Rw x Rh x Wh)

The results of the calculation are shown on the table below:

Case 1 (2 Berths)

Marks Descriptions Units - 2008 2011 . Remarks
Tba {Required time per box(average)  |sec/box - 635 65
Nw [Number of wagons per train wagons/trainf- - 20 20
Nbw |Number of boxes per wagon(averag|boxes/wagor - 1.67 1.67
Th |Handiing times . - - 2 2|Import + Export
Ts |Required time for train shifting min/train - 35 " 35|Before: 15, after:20
Tt |Required time per train{average) |min/train - 107.4 107.4
Rw |Crane working hour ratio - 0.90 0.90
Rh "|Cargo handling hour ratio - 0.80 0.80
Tt' |Required time per train{average) jmin/train 149.2F . 149.2
Nt * |[Number of trains per day trains/day - 14 18
Wh Working hour per day hours/day - 22 22
Nr |Number of RMG cranes Units * - 1.6 2.0
say . Units - 2 3
Case 2 (3 Berths) :
Marks Descriptions Units 2014 2017 2020 Remarks
Tba_|Required time per box{average) sec/box 635 65 65
Nw [Number of wagons per train wagons/train 20 20 20
Nbw |[Number of boxes per wagon(averag|boxes/wago] 1.67 1.67 1.67
Th [Handling times - 2 2 2|import + Export
Ts iRequired time for train shifting min/train 35 35 35| Before: 15, after:20
Tt |Required time per train(average) }min/train 107.4 107.4 107.4
Rw |Crane working hour ratio - 0.90 0.90 0.90
Rh |Cargo handling hour ratio - 0.80 0.80 0.801.
Tt_|Required time per train{average) |min/train 149.2]  149.2 149.2
Nt |Number of trains per day traing/day 22 28 36
Wh |Working hour per day hours/day 22 22 22
Nr  |Number of RMG cranes Units 2.5 3.2 4.1
say Units 3 4 5
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2) Grain Terminal

For the analysis of required cargo handling equipment, following reference data was prepared
for review:

Figure 6.4.3-2 Cargo Flow Chart - Grain Terminal (Total Grain Terminals & New Terminal)
Table 6.4.3-2-1 Project Scale - Grain Terminal (2,000,000 ton/yr Export)

Table 6.4.3-2-2 Cargo Handling Equipment - Grain Terminal (2,000,000 ton/yr Export)
Table 6.4.3-2-3 Annual Cargo Handling Capacity Calculation - Grain Terminal

Figure 6.4.3-2 Cargo flow Chart indicates cargo movement flow by volume and direction.
Main input data are the traffic forecast data and estimated modal split by commodity. This is

basic data to design the cargo handling equipment.

Based on the cargo volume forecast, project scale of the grain terminal was studied as indicated
~ in the Table 6.4.3-2-1.

Table 6.4.3-2-2 shows the contents of major cargo handling equipment for the new grain
terminal.

Table 6.4.3-2-3 indicates the annual cargo handling capacity of major cargo handiing
equipment for new grain terminal.

Two(2) 400 ton/hr pneumatic type unloaders and two(2) 800 ton/hr grain loaders with swing
type telescopic chute, will be required up to the year of 2020.

6-74



Figure 6.4.3-2-1 Cargo Flow Chart -Total Grain Terminals - Case 1 - 2020
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Figure 6.4.3-2-2 Cargo Flow Chart - Total Grain Terminals - Case 2 - 2020
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Figure 6.4.3-2-3 Cargo Flow Chart - New Grain Terminal (2.0 Million Tons/Year Export)
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Figure 6.4.3-2-4 Cargo Flow Chart - New Grain Terminal (0.5 Million Tons/Year Import)

Total Import & Transit (Import) Cargo

Handling Commnaday Uyrams
Progect Year
Case Case

Inland Waterwiy Barge
| Desmeinse|

(4

Ocean Cining Viessel

6-76

AUt} [Stomge Yard) (LT
I150 iy
Londing 410 %
50,750y} = IRulvay Wayon
S8 %] Losding iDomestich
© s SN 00
Unionding oD %
I6IH =% |Road Truck
31 % Lamidimg | Decemiesine )



Table 6.4.3-2-1 Project Scale - New Grain Terminal
(2.0 Million Tons/Year Export/ 0.5 Million Tons/Year Import)

o _— . Cargo Volume . .
Destination Direction Transportation £ Handling Equipment
{Tons/year)
Barges 1,100,000 |2 x 400 t/h Pneumnatic Unloader
. Railway Wagons 825,000 |2 x 400 t/h Recelving System
Receiving from: = —
Export Road Trucks 75,000 |1 x 100 t/h Receiving System
Tatal 2,000,000 |-
Delivery to: Vessels 2,000,000 |2 x 800 t/h Bulk Loader
Receiving from: | Vessels 500,000 |Same Pneumatic Unloader for Export
. Barges 215,000 |Same Bulk Loader for Export
Import Delivery to: Railway Wagons 238,750 |1 x 200 t/h Loading System
Y0 IRoad Trucks 26,250 [1 x 100 vh Loading System
Total 500,000 |-
Table 6.4.3-2-2 Cargo Handling Equipment - Grain Terminal
(Basic Model for the Purpose of Estimating Project Scale)
No. Svstem Equipment Capacity Remarks
01 |[Barge/Ship Unloading System Ship Unloader 2 x 400 tonsfhour Pneumatic
Inter-Systems Handling Equipment 2 x 400 tonsfhour
. jConveyors 2 x 400 tons/hour Chain Conveyor
02 [Railway Wagon Receiving System Receiving Hopper 2 % 400 tons/hour
Inter-Systems Handling Equipment 2 x 400 1onsthour
Bulk Weigher ]2 x 400 tons/hour
Convevors 2 x 400 tonsfhour
Elevators 2 x 400 tons/hour
03 |Truck Receiving System Tipping Platform 1 x 10¢ tons
Receiving Hopper 1 x 100 tons/hour
Buffer Silos Wet Grain 3 x 500 tons
Dry Grain 1 x 500 tons
Tower Dryer I x 100 tons/hour
Inter-Systams Handling Equipment 1 x 100 tons/hour
Conveyors 1 x 100 tonsthour Chain Conveyor
Elevators 1 x 100 tonsthour
04 |Transfer System Inter-Systems Handiing Equipment 3 x 400 tons/hour
Elevators 35 x 400 tonsthour
Bulk Weigher |2 x 400 tons/hour
05 [Storage System Main Sitos 10 » 10,000 tons Galvanized Steel Sheets
Inter-Systems Handling Equipment 2 x 800 tons/hour Chain Conveyor
06 |Transfer System To Ship Loading System 2 x 300 tons/hour Chain Conveyor
To Railway Wagon Loading System 1 x 200 tons/hour Chain Conveyor
ToTruck Loading System I % 100 tons Chain Conveyor
07 |Ship Loading System Ship Loader 2 x 800 tons/hour Swing Type Telescopic Chute
08 [Railway Wagon Loading System Loading Chute 1 x 200 tons/our
09 [Teuck Loading System Loading Chute 1 x 100 tons
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Table 6.4.3-2-3 Annual Cargo Handling Capacity Calculation - Grain Terminal

Annual cargo handling capacity of the terminal is calculated by adopting the following formula:

1. Berth Occupancy Ratio
Rbo =Hb /(365 x 24)
= (Hba + Hbb) / (365 x 24)

= {{Ha x Nva) + (Hb x Hvb)} / (365 x 24)
=[{(Vsa/Pe) x Nva} + {(Vsb / Pe) x Hvb)}] / (365 x 24)
=[{(Vsa/Pe) x (Qx Vda}/ Vsa} + {(Vsb/Pe) x (Q x Vdb)/ Vsb}]/ (365 x 24)

where:
Marks Description Units Remarks
Rbo [Berth Occupancy Ratio - Rbo = Hb /(365 x 24)
Hb |Total Berthing Hours hours  |[Hb = (Hba + Hbb)
Hba |Total Berthing Hours by Vessel (A) hours |[Hba=Ha x Nva
Hbb |Total Berthing Hours by Vessel (B) hours |Hbb =Hb x Nvb
Ha [Working Hours for Vessel (A) hours |Ha=Vsa/Pe
Hb |Working Hours for Vessel (B} hours |Hb=Vsb/Pe
Q |Cargo Handiig Capacity per Berth per Equip't { tons/year
Nva |Number of Vessel (A) number [Nva={Q x Vda)/ Vsa
Nvb |Number of Vessel (B) number {Nvb =(Q x Vdb)/ Vsb
Vsa |Vessel {A) Size tons DWT
Vsb |Vessel (B) Size tons DWT
Vda |Vessel (A} Distribution Ratio -
Vdb |Vessel (B} Distribution Ratio -

2. Annual Cargo Handling Capacity per | Berth, per 1 Equipment
Q=(365 x24 x Rw x Rh x Rbo x Pe}/ [{(Vsax Vda)/ Vsa} +.{(Vsb x Vdb / Vsb}]
=(365 x 24 x Rw x Rh x Rbo x Pe} / (Vda + Vdb)

=365 x24 x Rwx Rh x Rbo x Pe

3. Annual Cargo Handling Capacity of the Terminal
Qt =365 x24 x Rw x Rh x Rboa x Nb x Pe x Ne x Ree x Ee

where:

Marks|Deseription Units Remarks
Nb |Number of Berth per Terminal number

Rboa |Allowable Berth Occupancy Ratio - Nb=1: 0.50, Nb=2: 0.55
Rw |Equipment Working Hour Ratio - working hour/berthing hour
Rh |Cargo Handling Hour Ratio - handling hour/working hour
Pe |Theoretical Equipment Productivity tons/hour
Ne [Number of Equipment per Berth number
Ree |[Equipment Effectiveness Ratio - Ne=1: 1.0, Ne=2: 0.9, Ne=3 :0.8
Ee |Average Equipment Efficiency -
Qt |Annual Cargo Handing Capacity tons/year

4. Average Operation Time per Vessel

Tr=(Svx R)/(Rw x Rh x Pe x Ne x Ree x Ee)

where:
Marks|Description Units Remarks
Sva |Vessel Size, average DWT
Rl Loading Ratio to Vessel Size -
Tr Average Qperation Time per Vessel hour
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Table 6.4.3-2-3 Annual Cargo Handling Capacity Calculation - Grain Terminal

Annual cargo handling capacity of the terminal is calculated by adopting the following formula:

Qt=365x24 x Rwx Rh x Rbo x Nb x Pe x Ne x Ree x Ee

The results of the calculation are shown on the table below:

Unloader (Number of Berth' 2, Number of Equipment/Berth: 1, BOR: 0.55)

Marks| Description Units Study 1 Study2 | Study 3 Remarks
Nb |Number of Berth per Terminal number 2 2 2
Rbo |Berth Occupancy Ratio - (.55 0.35 0.55 |Nb=l: <0.50, Nb=2; <{).53
Rw |Eguipment Working Hour Ratio - 0.90 0.90 0.90 |working hour/berthing hour
Rh_|Cargo Handling Hour Ratio - 0.70 0.70 0.70 _ |handling hour/working hour
Pe |Theoretical Equipment Productivity| tons/hour 300 400 500
Ne |Number of Equipment per Berth number 1 1 1
Ree |Equipment Effectiveness Ratio - 1.0 1.0 1.0 Ne=1: 1.0, Ne=2: 0.9, Ne=3 :(.8
Ee |Average Equipment Efficiency - 0.50 0.50 0.50  |Pneumatic Unloading Operation
Qt |Annual Cargo Handing Capacity tonsfyear | 910,602 1,214,136 { 1,517,670 {>Required Unloading Capacity
Sb |Average Bulk Carrier Barge Size DWT 2,000 2,000 2,000
Nb_ |Number of Barges per Conboy - b 5 5
V¢ [Cargo Volume (0.90 x DWT) kons/convoy  9.000 9.000 9,000
Tr |Required Hours to Unload 1 Convo]  hour 95.2 71.4 57.1
Dr |Required Days to Unload 1 Convoy] Days 4.0 3.0 24
Year year 2020 ‘
Note Required Unloading Capacity tons/year 1,100,000

Loader (Number of Berth: 1, Number of Equipment/Berth: 2 BOR: 0. 50) :
Marks]Description Units Study 1 Study 2 Study 3 Remarks
Nb |Number of Berth per Termmal number 1 1 i
Rbo |Berth Occupancy Ratio - 0.50 .50 0.50 |Nb=l:<0.50, Nb=2: <0.55
Rw_|Equipment Working Hour Ratio - (.90 0.90 0.90 _ |working hour/berthing hour
Rh_|Cargo Handling Hour Ratio - 0.70 0.70 0.70  jhandling hour/working hour
Pe |Theoretical Equipment Productivity] tons/hour 600 800 1,000 ) :
Ne |Number of Equipment per Berth number 2 2 2
Ree |Equipment Effectiveness Ratio - 0.9 0.9 0.9 Ne=I: 1.0, Ne=2: 0.9, Ne=3 :0.8
Ee |Average Equipment Efficiency - 0.60 0.60 0.60 |Loading Operation
Qt |Annual Cargo Handing Capacity tons/year | 1,788,091 |2,384,122 | 2,980,152 [>Required Loading Capacity
Sb JAverage Bulk Carrier Vessel Size DWT 27,500 27,500 27,500
V¢ |Cargo Volume (0.90 x DWT) tons/vessel| 24,750 24,750 24.750
Tr |Required Hours to Load | Vessel hour 60.6 45.5 36.4
Dr {Required Days to Load 1 Vessel Days 2.5 1.9 1.5
Note {Year year 2010
Required Loading Capacity tons/year 2,000,000
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(3) Edible Oil Terminal

For the analysis of required cargo handling equipment, following reference data was prepared
for review:

Figure 6.4.3-3 Cargo Flow Chart - Edible Oil Terminal

Table 6.4.3-3-1 Project Scale - Edible Oil Terminal

Table 6.4.3-3-2 Cargo Handling Equipment - Edible Oil Terminal

Table 6.4.3-3-3 Annual Cargo Handling Capacity Calculation - Edible Qil Terminal

Figure 6.4.3-3 Cargo flow Chart indicates cargo movement flow by volume and direction.
Main input data are the traffic forecast data and estimated modal split by commodity. This is
basic data to design the cargo handling equipment.

Based on the cargo volume forecast, project scale of the edible oil terminal was studied as
indicated in the Table 6.4.3-3-1.

Table 6.4.3-3-2 shows the contents of major cargo handling equipment for the new edible oil
terminal.

Table 6.4.3-3-3 indicates the annual cargo handling capacity of major cargo handhng
equipment for new edible oil terminal.

Two(2) 100 ton/hr truck receiving systems, two(2) 100 ton/hr réilway wagon receiving systems,

and two(2) 100 ton/hr barge/ship loading/unloading will be required up to the year of 2020, as
well as four(4) 3,000 tons edible oil tanks to handle 250,000 tons/year cargoes.
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Table 6.4.3-3-3 (1) Annual Cargo Handling Capacity Calculation - Edible Oil Terminal

Annual cargo handling capacity of the terminal is calculated by adopting the following formula:

1. Berth Occupancy Ratio
Rbo = Hb /(365 x 24)
= (Hba + Hbb) / (365 x 24)
= {(Ha x Nva) + (Hb x Hvb)} / (365 x 24)
= [{{Vsa/Pe) x Nva} + {{Vsb / Pe) x Hvb)}]/ (365 x 24)
= [{(Vsa/Pe) x (Q x Vda) / Vsa} + {(Vsb / Pe) x (Q x Vdb) / Vsb}] / (365 x 24)

where:

Marks Description Units Remarks
Rbo [Berth Occupancy Ratio - Rbo = Hb /(365 x 24)
Hb |Total Berthing Hours hours |Hb = (Hba + Hbb)

"Hba |Total Berthing Hours by Vessel (A) hours |Hba=Hax Nva
Hbb |Total Berthing Hours by Vessel (B) hours {Hbb =Hb x Nvb
Ha |Working Hours for Vessel (A) hours [Ha=Vsa/Pe
Hb |Working Hours for Vessel (B) hours IHb=Vsh/Pe

Q |Carzo Handlig Capacity per Berth per Equip't| tons/year
Nva jNumber of Vessel (A} number |[Nva=(Q x Vda)/ Vsa
Nvb [Number of Vessel (B) number |Nvb=(Q x Vdb)}/ Vsb
Vsa [Vessel (A) Size tons DWT
Vsb [Vessel (B) Size tons DWT
Vda |Vessel {A) Distribution Ratio -
Vdb {Vessel (B) Distribution Ratio -

2. Annual Cargo Handling Capacity per 1 Berth, per 1 Equipment
Q= (3635 x 24 x Rw x Rh x Rbo x Pe) / [{(Vsa x Vda) / Vsa} + {(Vsb x Vdb/ Vsb}]
=(365 x 24 x Rw x Rh x Rbo x Pe) / (Vda + Vdb)
=365 x 24 x Rw x Rh x Rbo x Pe

3. Annual Cargo Handling Capacity of the Terminal
Qt =365 x 24 x Rw x Rh x Rboa x Nb x Pe x Ne x Ree x Ee

where:

Marks}Description Units Remarks
Nb jNumber of Berth per Terminal number

Rboa |Allowable Berth Occupancy Ratio - Nb=1: 0.50, Nb=2: 0.53
Rw |Equipment Working Hour Ratio - working hour/berthing hour
Rh |Cargo Handling Hour Ratio - handling hour/working hour
Pe |Theoretical Equipment Productivity tons/hour
Ne |Number of Equipment per Berth number
Ree |Equipment Effectiveness Ratio - Ne=1: 1.0, Ne=2: 0.9, Ne=3 :0.8
Ee |Average Equipment Efficiency -
Qt |Annual Cargo Handing Capacity tons/year

4. Average Operation Time per Vessel
Tr=(Svx Rl}/ (Rwx Rh x Pe x Ne x Ree x Ee)

where:
Marks| Description Units Remarks
Sva |Vessel Size, average DWT
Rl Loading Ratio 1o Vessel Size -
Tr Average Operation Time per Vessel hour
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Table 6.4.3-3-3 (2) Annual Cargo Handling Capacity Calculation - Edible Oil Terminal

Annual cargo handling capacity of the terminal is calculated by adopting the following formula:
Qt =365 x 24 x Rw x Rh x Rbo x Nb x Pe x Ne x Ree x Ee

The result of the calculation are shown on the table below:;

Unloading Arm(Number of Berth: I, Number of Equipment/Berth: 2, BOR: 0.50)

Marks| Description . Units Study 1 Study 2 | Study 3 Remarks

Nb [Number of Berth per Terminal number 1 1 1

Rbo |Berth Occupancy Ratio - 0.50 0.50 0.50  [Nb=I]: <0.50, Nb=2: <0.55

Rw |Equipment Working Hour Ratio - 0.90 0.90 0.90 _ [working hour/berthing hour
Rh_|Cargo Handling Hour Ratio - 0.70 0.70 0.70  [handling hour/working hour
Pe ITheoretical Equipment Productivi| tons/hour 75 100 150

Ne |Number of Equipment per Berth | number 2 2 2

Ree {Equipment Effectiveness Ratio - 0.9 0.9 0.9 Ne=l1: 1.0, Ne=2: 0.9, Ne=5 :0.8
Ee |Average Equipment Efficiency - 0.75 0.75 0.75  [Pneumatic Unloading Operation
Qt JAnnual Cargo Handing Capacity | tons/year | 279,389 | 372,519 | 558,779
St_|Average Liquid Bulk Tanker Size| DWT 2,000 2,000 2,000

Ve |Cargo Volume (0.90 x DWT) tons/vessel|  1.800 1,800 1.800
Tr |Required Hours to Unload 1 Vess{ hour 28.2 21.2 14.1
Dr [Required Days to Unload 1 Vesse| Days 1.2 0.9 (.6

Note Year year 2020

Cargo Demand Forecast tons/year 75,000

Loading Arm(Number of Berth: 1, Number of Equipment/Berth: 2, BOR: 0.50)

Marks| Description Units Study 1 Study 2 Study 3 Remarks
Nb |Number of Berth per Terminal number i 1 1 -
Rbo |Berth Occupancy Ratio - 0.50 0.50 0.50 [Nb=l:<0.50, Nb=2: <0.55
Rw |Equipment Working Hour Ratio - 0.90 0.90 0.90 _ |working hour/berthing hour
Rh |Cargo Handling Hour Ratio - 0.70 0.70 0.70  |handling hour/working hour
Pe |Theoretical Equipment Productivi{ tons/hour 75 100 150
Ne [Number of Equipment per Berth | number 2 2 2
Ree |Equipment Effectiveness Ratio - 0.9 0.9 0.9 Ne=1: [.0, Ne=2: 0.9, Ne=3 :0.8
Ee |Average Equipment Efficiency - 0.75 0.75 0.75  |Pneumatic Unloading Operation
Qt | Annual Cargo Handing Capacity | tons/year | 279,386 | 372,519 | 558,779
St |Average Liquid Bulk Tanker Size| DWT 2,000 2,000 2,000
V¢ |Cargo Volume (0.90 x DWT) tonsfvessel| 1,800 1.800 1.800
Tr |Required Hours to Unload 1 Vess{ hour 28.2 212 14,1
Dr |Required Days to Unload I Vesse|] Days 1.2 0.9 0.6
Note Year year 2020
Cargo Demand Forecast tonsfyear | - 250,000

Loading/Unloading Arm(Number of Berth: |, Number of Equipment/Berth: 2, BOR: 0.50)

Marks| Description Units Study | Study 2 Study 3 Remarks
Nb  [Number of Berth per Terminal number 1 1 1
Rbo |Berth Occupancy Ratio - (.50 0.50 0.50  |Nb=1: <0,50, Nb=2: <(.55
Rw }Equipment Working Hour Ratio - 0.90 0.90 0.90  fworking hour/berthing hour
Rh_Cargo Handling Hour Ratio - 0.70 0.70 0.70  |handling hour/working hour
Pe {Theoretical Equipment Productivi] tons/hour 75 100 150
Ne |Number of Equipment per Berth | number 2 2 2
Ree |Equipment Effectiveness Ratio - 0.9 0.9 0.9 Ne=1: 1.0, Ne=2: 0.9, Ne=3 :0.8
Ee |Average Equipment Efficiency - 0.73 0.75 0.75  |Pneumatic Unloading Operation
Qt |Annual Cargo Handing Capacity { tons/year | 279,389 | 372,519 | 538,779
St |Average Liquid Buik Tanker Size| DWT 2,000 2,000 2,000
Ve [Cargo Volume (0.50 x DWT) tons/vessel| 1.800 1.800 1.800
Tr |Required Hours to Unload 1 Vess{ hour 28.2 21.2 14.1
Dr |Reqguired Days to Unload 1 Vesse|l Days 1.2 0.9 0.6
Note Year year 2020
Cargo Demand Forecast tons/year 325,000
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(4)  Steel Products Terminal (Multi-Purpose General Cargo Terminal)

Preliminary study for the required major equipment of the integrated steel product terminal has
been carried out based on the future demand and present situation of equipment at site. Main
target to integrate should be rise of operation efficiency by scale merit. At this moment,
operational and institutional consideration has been omitted.

For the analysis of required cargo handling equipment, following reference data was prepared
for review: '

Table 6.4.3-4 Annual Cargo Handling Capacity Calculation - Steel Products Terminal

Based on the forecast cargo volume, capacities of existing cargo handling equipment are
studied.

Table 6.4.3-4 indicates the annual cargo handling capacity of existing cargo handling
equipment at the terminal. According to the study results, the existing cargo handling
equipment at the terminal has enough capacity for handling forecast cargo volume in 2020.

It is recommended that this terminal is used for multi-purpose general cargo handling, mainly
steel products.



. Table 6.4.3-4 (1) Required Number of Quay Cranes for Steel Products Terminal

Plan 1: South Port (Berth 108, 109, 110 & 117 & 118)

Annual cargo handling capacity of the Quay Cranes is calculated by adopting
the following formula: A
Qb=NgxPgtx HwxDwx Rbx Rwx Rh x Re

The results of the calculation are shown on the table below:

Berth 108, 109 & 110

Marks Descriptions Units  B.3t Crand20t Crane Remarks
Nb {Total Number of berth - 5 S)per Terminal -
Ng [Number of quay cranes sets 4 2 ’
Lr [Rated Load tons . 6.3 20
La |Average Lifting Load tons 3.0 16.0|Average Lifting Load/Rated Load=0.8
T |Cycle Time cycles/hour 15 10
Pqt [Theoret’] ave, productivity of crand tons/hour 735 160{Pgt=LaxT
Hw |[Working hours per day hours/day | - 22 22
Dw |[Working days per year days/year 355 355|Subtracted holidays
Rb |Berth occupancy ratio - 0.6 -0.6|Nb=1:0.4, Nb=2:0.5,Nb=3:0.33, Nb=>4:0.60
Rw {Crane working hour ratio - 0.90 0.90jworking hour/berthing hour
Rh . |Cargo handling hour ratio - 0.70 0.70[handling hour/working hour
Pgn |Nominal ave., productivity of crang - 47 101|Pgn="Pqt x Rw x Rh"
. Re |Crane effectiveness factor - 0.8 0.8|Nc/Nb=1:1,Nc/Nb=2:0.9, Ne/Np=3:0.8
Q JAnnual cargo handling capacity tons/year |708,523 |755,758
Qst |Sub-Total - 1,464,281
Berth 117 & 118
Marks Descriptions Units .3t Crand20t Crane Remarks
Nb [Total Number of berth - 3 5}per Terminal
Nq |Number of quay cranes sets 4 2
Lr jRated Load tons 6.3 20
La [Average Lifting Load tons 3.0 16.0|Average Lifting Load/Rated Load=0.8
T |Cycle Time cycles/hour 13 10
Pqt |Theoret'l ave. productivity of crangd tons/hour 75 160|Pqt=Lax T
Hw [Working hours per day hours/day 22 22
Dw [Working days per year daysfyear 355 355|Subtracted holidays
Rb |Berth occupancy ratio - 0.6 0.6{Nb=1:0.4, Nb=2:0,5, Nb=3:0.535,Nb=>4:0.60
Rw {Crane working hour ratio - 0.90 0.90|working hour/berthing hour
Rh|Cargo handling hour ratio - 0.70] __ 0.70|handling hour/working hour
Pqn {Nominal ave. productivity of crang - 47 101|Pgn = Pgt x Rw x Rh
Re |Crane effectiveness factor - 0.8 0.8]Nc/Nb=1:1,Nc/Nb=2:0.9, Ne/NB=3:0.8
(0 jAnnual carge handling capacity tons/year | 708,523 |733,758
Qst |Sub-Total - I.464,281
Qt Total cargo handling capacity tons/year 2,928,562 Total terminal
Note: |Target Year 2020
Cargo Throughput per year tons/year 2,000,000 0.68
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Tabtle 6.4.3-4 (2) Required Number of Quay Cranes for Steel Products Terminal

Plan 2; North Port (Berth 56, 57, 58, 59 & 60)

Annual cargo handling capacity of the Quay Cranes is calculated by adopting
the following formula:
Qb=Ngx Pqt x Hw x Dw x Rb x Rw x Rh x Re
The results of the calculation are shown on the table below:

Berth 56
Marks| Descriptions Units 6.3t Crand20t Crang Remarks
Nb {Total Number of berth - 5 3iper Terminal
Ng [Number of quay cranes sets 2 1
Lr |Rated Load tons 6.3 20
La [Average Lifting Load tons 3.0 16.0[Average Lifting Load/Rated Load=0.8
T |Cycle Time cyclesthour 15 10
Pgt |Theoretl ave. productivity of cranq tons/hour 75 160(Pgt=LaxT
Hw_|Working hours per day hours/day 22 22
Dw |Working days per year days/year 353 355|Subtracted holidays
Rb |Berth occupancy ratio - 0.6 0.6|Nb=1:0.4, Nb=2:0.5,Nb=3:0.53,Nb=>4:0.60
Rw |Crane working hour ratio - 0.90 0.90{working hour/berthing hour
Rh |[Cargo handling hour ratio - 0.70 0.70|handling hour/working hour
Pgn |Nominal ave. productivity of crang - 47 101|Pgn=Pqt x Rw x Rh
Re |Crane effectiveness factor - 0.3 0.8|Nc/Nb=I:1 Ne/Nb=2:0.9, Ne/Nb=3:0.8
Q@ |Annual cargo handling capacity tonsfyear |334,262 {377,879
Qst |Sub-Total - 732,141
Berth 57
Marks Descriptions Units .3t Crand20t Crane Remarks
Nb |Total Number of berth - 3 5iper Terminal
- Nq [Number of guay cranes sets 3 0
Lr {Rated Load tons 6.3 20
La [Average Lifting Load tons 3.0 16.0| Average Lifting Load/Rated Load=0.8
T |Cycle Time cycles/hour 13 10]. '
Pgt |Theoret'| ave. productivity of crand tons/hour 75 160|Pgt=LaxT
Hw |Working hours per day hours/day 22 22 :
Dw |Working days per year days/year 353 3355|Subtracted holidays
Rb {Berth occupancy ratio - 0.6 0.6INb=1:0.4, Nb=2:0.3,Nb=3:0.33,Nb=>4:0.60
Rw {Crane working hour ratio - 0.90 0.90jworking hour/berthing hour
Rh_|Cargo handling hour ratio - 0.70 0.70({handling hour/working hour
Pgn [Nominal ave. productivity of crand - 47 i01{Pgn=Pqtx Rwx Rh
Re |Crane effectiveness factor - 0.8 0.8|Nc/Nb=1:1 Ne/Nb=2:0.9, Ne/Nb=3:0.8
Q |Annual cargo handling capacity tonsfyear |331,392 0
Qst |Sub-Total - 331,392
Berth 58
Marks Descriptions Units 6.3t Crang20t Crang ) Remarks
Nb |Total Number of berth - 3 5|per Terminal
Ng |Number of quay cranes sets 2 |
Lr |Rated Load tons 6.3 20
La |Average Lifting Load tons 3.0 16.0]Average Lifting Load/Rated Load=0.8
T |Cycle Time cycles/hour 15 10
Pqt [Theoret| ave. productivity of crangd tons/hour . 75 160{Pgt=Lax T
Hw |Working hours per day hours/day 22 22
Dw |Working days per year days/year 333 3554Subtracted holidays
Rb [Berth occupancy ratio - 0.6 0.6{Nb=1:0.4, Nb=2:0.5, Nb=3:0.53 Nb=>4:0.60
Rw |Crane working hour ratio - 0.90 0.90}working hour/berthing hour
Rh {Cargo handling hour ratio - 0.70 0.70]handling hour/working hour
Pqn |Nominal ave. productivity of crang - 47 101{Pgn =Pgt x Rwx Rh
Re |Crane effectiveness factor - 0.8 0.8|Nc/Nb=1:1Ne/Nb=2:0.9, Ne/Nb=3:0.8
Q |Annual cargo handling capacity tons/year |354,262 [377.879
Qst |Sub-Total - 732,141
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Table 6.4.3-4 (3) Required Number of Quay Cranes for Steel Products Terminal

Berth 59
Marks Descriptions Units .3t Crang20t Crang Remarks
Nb [Toral Number of berth - 3 3|per Terminal
Ng (Number of quay cranes sets 0 |
Lr [Rated Load tons 6.3 20
La |Average Lifting Load tons 5.0 16.0[Average Lifting Load/Rated Load=0.8
[T ICycle Time cycles/hour 13 10 }
Pqt |Theoret'| ave. productivity of crangd tons/hour 75 160|Pqt=LaxT
Hw |Working hours per day hours/day 22 22
Dw _|Working days per year days/year 355 3353|Subtracted holidays
Rb |Berth occupancy ratio - 0.6 0.6|Nb=1:0.4, Nb=2:0.3,Nb=3:0.35,Np=>4.:0.60
Rw |Crane working hour ratio - 0.90 0.90|working hour/berthing hour
Rh_{Cargo handling hour ratio - 0.70 0.70|handling hour/working hour
Pqn [Nominal ave. productivity of crang - 47 101|Pgn=Pqtx Rwx Rh
Re |Crane effectiveness factor - 0 [ INe/Nb=1:1,Nc/Nb=2:0.9, Nc/Nb=3:0.8
Q |Annual cargo handlin_g_ capacity tons/year 0 1472,349
Qst |Sub-Total - 472,349
Berth 60
Marks Descriptions . Units .3t Crang20t Crane] Remarks
Nb {Total Number of berth - 5 5|per Terminal
Ng {Number of quay cranes sets 0 ]
Lr |Rated Load tons 6.3 20 ' i
La [Average Lifting Load tons 3.0 16.0jAverage Lifting Load/Rated Load=0.8
T |Cycle Time cyclesthour| 13 10
Pqt |Theoret'l ave. productivity of crang tons/hour 73 160{Pgt=LaxT
Hw |Working hours per day hours/day 22 22
Dw |Working days per year days/year 333 355 |Subtracted holidays
Rb {Berth occupancy ratic - 0.6 0.6|Nb=1:0.4, Nb=2:0.5,Nb=3:0.35, Nb=>4:0.60
Rw {Crane working hour ratio - 0.90f - 0.90{working hour/berthing hour
Rh |Cargo handling hour ratic - 0.70 0.701handling hour/working hour
Pqn [Nominal ave. productivity of crans - 47 101]Pgn =Pqt x Rw x Rk
Re |Crane effectiveness factor - i] 1{Ne/Nb=1:1,Nc/Nb=2:0.9, Ne/Nb=3:0.8
Q {Annual cargo handling capacity tons/year 0 }472,349
Qst |Sub-Total “ 472,349
Qt Total cargo handling capacity tons/year 2.540,372 Total terminal
Note: {Target Year 2020
' Cargo Throughput per year tons/year 2,000,000 0.68
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3) Timber Terminal (Multi-Purpose General Cargo Terminal)

The main aim to this terminal is the same with the steel product terminal. Preliminary study for
the required major equipment of the gathering steel product terminal has been carried out based
on the estimated future traffic demand and present situation of equipment at site. The main
target to this effort should be increase of operation efficiency by scale merit. At this moment,
operational and institutional considerations have not been considered.

For the analysis of required cargo handling equipment, following reference data was prepared
for review: '

Table 6.4.3-5 Annual Cargo Handling Capacity Calculation - Timber Terminal

Based on the forecast cargo volume, capacities of existing cargo handling equipment are
studied.

Table 6.4.3-5 indicates the annual cargo handling capacity of existing cargo handling
equipment at the terminal. ‘According to the study results, the existing cargo handling
equipment at the terminal has enough capacity for handling forecast cargo volume in 2020.
Cargo expected in 2020 is not used for the planning since it is less than those in 2010.

It is strongly recommended that this terminal is used for multi-purpose general cargo handling,
mainly timbers. Other commodities should be handled also.

Timber cargo is currently for the exports. It is recorded that sharp timber eXport increase was
observed by the end of last century. As shown in Part IT Chapter 3, forecasted future timber
cargo demands, however, indicates a weak demand. It is estimated that timber export will
decrease after the peak volume in 2010.

It is recommended to review the cargo traffic of timber exports before the decision making of

investment. It is also recommended to start the construction after the concession contract with
private operators are carried out. '
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Table 6.4.3-5 Required Number of Quay Cranes for Timber Terminal

Annual cargo handling capacity of the Quay Cranes is calculated by adopting
the following formula:

Qb=NgxPqtxHwxDwxRbxRwxRhxRe

The results of the calculation are shown on the table below:

Berth 45, 46, 47 & 48
Marks Descriptions Units | 6.3t Crane [ 20t Crane Remarks
Nb {Total Number of berth - 6 6|per Terminal
Ng_{Number of quay cranes sets 7 2
Lr [Rated Load tons 6.3 20
La [Average Lifting Load Lons 5.0 16.0| Average Lifting Load/Rated Load=0.8
T |Cycle Time cycles/hour 15 10
Pqt [Theoret'l ave. productivity of crand tons/hour 73 160{Pqgt=LaxT
Hw |Working hours per day hours/day 22 22
Dw |Working days per year days/year 355 355]Subtracted holidays
Rb |Berth occupancy ratio - 0.6 0.6{Nb=1:0.4, Nb=2:0.5,Nb=3:0.55, Nb=>4:0.60
Rw |Crane working hour ratic - 0.90 0.9¢{working hour/berthing hour
Rh |Cargo handling hour ratio - 0.70 0.78|handling hour/working hour
Pqn_|Nominal ave, productivity of crang - 47 101{Pgn =Pqgt x Rw x Rh
Re |Crane effectiveness factor - 0.8 0.8]Ne/Nb=1:1 Ne/Nb=2:0.9, Ne/Nb=3:0.8
Q |Annual cargo handling capacity tons/year | 1,239,916 | 753,758
Qst |Sub-Total - 1,995,674
Berth 49 & 50
Marks Descriptions Units | 6.3t Crane | 20t Crane Remarks
Nb {Total Number of berth - 5 S)per Terminal
Ng INumber of quay cranes sels 10 1
Lr [Rated Load tons 6.3 20
La |Average Lifting Load fons 5.0 16.0] Average Lifting Load/Rated Load=0.8
T |Cycle Time cycles/hour 15 10
Pqt | Theoret! ave. productivity of crand tons/hour 75 160]Pat=LaxT
Hw |Working hours per day hours/day 22 22
Dw |Working days per year days/year 335 355|Subtracted holidays
Rb |Berth occupancy ratio - 0.6 0.6|Nb=1:0.4, Nb=2:0,5,Nb=3:0.55 Nb=>4:0.60
Rw_|Crane working hour ratio - 0.90 0.90[working hour/berthing hour
Rh [Cargo handling hour ratio - 0.70 0.70|handling hour/working hour
Pgn_[Nominal ave. productivity of crang - 47 101|Pqn = Pgt x Rw x Rh
Re [Crane effectiveness factor - 0.8 0.8INc/Nb=I:1,Ne/Nb=2:0.9, Ne/Nb=3:0.8
) |Annual cargo handling capacity tons/year | 1,771,308 § 377,879
Qst |Sub-Total - 2,149,187
Qu Tota! cargo handling capacity tons/year 4,144,861 Total terminal
Note: {Target Year 2010
Cargo T-hroughput per year tons/year 1,130,000 0.27

Number of cranes can be reduced.
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(6) Barge Terminal

The barge terminal is one of core project among the Master Plan components. However no
equipment is considered since this terminal is mainly for the standby and preparation areas for
the next trip to up-siream. Even so any equipment is required, it will be provided by the related -
private sectors, thus no equipment is provided here.

In order to accelerate the utilization of barge terminal, supporting facilities will be provided.
Supporting system is the space of offices, car parking area and minimum utilities. Utilities will

include the facilities such as water supply system, power supply and lighting system.

Discussion of these will be carried out Part II Chapter 7.
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