6.4  Required Cargo Handling Equipment -
6.4.1 Summary
(1)  Imtroduction

This section deals with the required cargo handling equipment for the Master Plan development.
Since the port is the sole gate port of Romania, it contains all of the port facilities from ship
building docks for 200,000 DWT vessels and barge terminals for the long haul to up stream of
canal. It handled 80 million tons of ¢argo at the peak period.

Since the changes of political system from the planned economy to the so-called markef
mechanism at the end of 1980s, cargo volume went down to less than half of the peak. Contents
of the cargo have been changed also to meet with real demands.

Method of port operation has been transformed from the public owned and operated port to the
public owned but private-sector operated port. This new situation keeps the fixed assets such as
civil works in the public sector, however ownership of the cargo handling equipment moves to
the private sector. Now the private operators can introduce new equipment at his expenses as.
required. The study team extend their appreciation to CPA and local consultants namely
IPTANA for the data collection of present cargo handling equipment.

(2)  Issues on the Planning of Cargo Handling Equipment

In order to plan the cargo handling equipment at the Master Plan stage, present conditions
relating to the equipment planning have been analyzed including following aspects:

Understanding of the existing cargo handling equipment
Project type '

Participation of the private sector

Relation to the concession contract

o g p

Descriptions on these aspects are as below:
a. Understanding of the Existing Cargo Handling Equipment

The study team collected and analyzed the data of existing cargo handling equipment of
more than 180 units, from three ton capacity to 50 ton capacity.

b. Project Type

Study of type of the project of cargo handling equ'ipment: either independent project or
integrated project.
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Participation of the Private Sectors (or Source of Finance)

Study of the source of finance: either private sector or public sector.

Relation to the Concession Contract

Study of the duty of private operators in relation to cargo handling equipment

Issues on Existing Cargo Handling Equipment

At the North Port

The North Port, especially northern area of the North Port, has the following particulars:

s Shallow water depth, capable of vessels berthing up to medium size
e Narrow site area, low storage capacity, traffic congestion - roads and railway lines

o Qld-fashioned, low efficiency, aged equipment

s Adjacent to residential areas, city center, historical site, resort areas which require
good environmental conditions. '

Particularly, the following terminals have much worse conditions:

i. Grain terminals
ii. Containerized cargo terminals
iii. General cargo terminals

The north most area of the North Port is not suitable for modernized usage because this
area is the oldest part of the Port and the water depth in front of the berths from No. 13 to
No. 21 is shallow. According to the Master Plan, berths of this area are to be closed in
the near future. This will influence to the Grain Terminal (berths from No. 17 to No. 19)
and Edible Oil Terminal (berths No. 20 and 21).

The Grain Terminal (AGROEXPORT) will construct new grain handliﬁg facilities at
berths from No. 31 to No. 33 at the middle area of the North Port to improve the
productivity.

The Edible Qil Terminal (FRIAL) has oil handling facilities of sufficient capacity and
will be able to cope with the future cargo demand. However, relocation of the facilities
may be required when considering the closing of this area in the future. Although the
relocation and site selection should be decided by the terminal operator, it is necessary
to study the required scale of the facilities.
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b. At the South Port
Contrary to the above North Port, the South Port has the following particulars:

o Relatively deep water depth, capable of larger size vessels berthing

‘s Wide open space, suitable for future development of infrastructure, cargo handling
terminals, storage area, etc.

e Relatively modem equipment

(4) Improvement Scenario

Improvement scenarios of the cargo handling equipment were studied in parallel to the terminal
requirement study. The existing cargo handling equipment conditions are important input data
for studying the cargo handling capacity of the terminals. In order to facilitate this study, the
following aspects were taken into account:

1) Study on comprehensive port layout
2) Overall redevelopment of the Port, including the North Port and the South Port

In order to harmonizing with the Master Plan including planning concepts of other facilities, the
following three-step approach was considered. '

a. First Step

Cargo traffic demand and present port capacity was compared by commodity and tjrpe
of cargo. The basic criteria to recommend a new terminal are shortage of present port
capacity against traffic demand. In order to materialize this study following analyses
were performed: '

1) Cargo traffic by commodity

2) Estimation of present cargo handling capacity of equipment

3) Itemization of commodities having handling shortage

4) Possibility of relocation of the existing terminals from the old North Port to the new
South Port

5) Terminal expansion at the South Port

b. Second Step
At the second step, following aspects was studied in detail:

1) Zoning of the total Port area, by commodity handled,
2) Zoning of the total Port area, by calling vessel size,
3) Zoning of the total Port area, by environmental considerations
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And finally, construction of new terminals at the South Port were selected for
implementation. The south port will have various advantages as shown below:

1) Deep water depth allowing calling of larger size vessels

2) Wide site area, modern infrastructure, less traffic congestion, well arranged roads,
railway tracks, sufficient cargo storage areas '

3) Latest technology, high efficiency, environment friendly, new modern equipment

¢. Third Step

It is so important to redevelop the North Port areas. In order to implement this,
following actions should be taken into account:

1) Redevelopment of the North Port, especially old northern area:

2) Demolishing and removal of aged, old fashioned, low efficiency equipment

3) Renovation of old historical buildings, facilities to memorial objects at the North
Port _

4) Introduction of new business, e.g. business center, shopping center, amusement
center at the North Port

(3) Cargo Handling Equipment for the Master Plan

The required cargo handling equipment for the Master Plan is studied as described in the
following sections. '

6.4.2 Issues on Existing Cargo Handling Terminals and Improvement Scenarios

For the analysis of improvement scenarios, the following reference data was prepared for
TevView:

Commodities are classified into 14 groups by type of cargo. Each cargo is assigned to one of
four types of cargo categories: namely, general cargo, containerized, dry bulk and liquid bulk.
Study year are 1999, 2010 for the short-term plan and 2020 for the Master Plan. Both cargo
traffics case-1 and case-2 are taken into account.

Table 6.4.2-1 Cargo Volume Arrangement by Commodity and Type of Cargo (1999, 2010 and
2020} (Case 1, Case 2)

Balance between future traffic and existing cargo handling capacity was evaluated for both
traffic forecasts Case-1 and Case-2. Estimated berth capacities of 19 operators are shown by the
eight cargo type classification.
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Table 6.4.2-2-1 Balance between Future Traffic and Existing Cargo Handling Capacity (Case 1)
Table 6.4.2-2-2 Balance between Future Traffic and Existing Cargo Handling Capacity (Case 2)

Forecast cargo volume is generally lower than the present total cargo handling capacity of the
- terminals, except for handling capacities of containerized cargoes and dry bulk grain

cargoes.

Considering the tendency for cargo demand to increase, the following improvement scenario
can be proposed:

(1)  New Container Terminal at Pier S2 of the South Port

a. 1% Phase Construction
b. 2" and 3 Phase Construction

(2)  New Grain Terminal at Pier S3 of the South Port
(2)-1 In case of Case 1 Cargo Demand

a. 1% Phase Construction (2.0 million tons/year)
b. 2" Phase Construction (2.0 million tons/year)

(2)-2 In case of Case 2 Cargo Demand
No additional terminal will be required.
Table 6.4.2-3 Issues on Existing Cargo Handlihg Terminals and Improvement Scenario

Table 6.4.2-3 indicates issues of existing terminals by commodity classification and
improvement scenarios also provided.
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Table 6.4.2-1-1 Cargo Volume Arrangement by Commodity and Type of Cargo (1999)
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Table 6.4.2-1-2 Cargo Volume Arrangement by Commodity and Type of Cargo (2010)

i
Caregory Na. | Type Commodies Case | Case 2
Total | Genersl| Contasner] Bulk | Liguil Total | General | Cantaines Ligjusid |
I B |Cereals 1Bt} 1RO} | 50 1.50
d] C JFood, Bevemge, Tobacco 0.4 0.24 .19 (AL
6 O |Timbier, Charconl (N (N E] (NE! 115
7 B fFermlirers(B-S0Marli 50%0) 136 i, 18 18 .48 0.4 024
S B flrom Ove, Scrap RS 1 HS L] 0B LR 0. (0
10 H |Mos-Ferrous Ore 0.00 0.0 £ (K} [k 0
17) B |Solil FuelCoal, Coke, etz ) 0L.0HY (0. 0H} 0 ek L]
Export-Load | 14] L [Crade il .00 1100 [T {10l
15] L [CWl & Cies Products 2 M 2.3 282 2 N2
17} LAG | Chenuenl Productsf L 50% w46 307 ) 67 .34 0.4 070 035 [EE
18| B/ |Cement, Comstruction Matby(B: 70%-0 08 107 | 02 075 136 o4l 0.9%
2| O |FerrousSonFermmis Matenals [ | bk | 4 1,534
23| T [Vamous Mamifuctured Products 062 06l nan 49
) T JOhes Caigoes .08 100 i1 84 L B4
Tatal 12,12 | 472 195 2.73] 73] 1336] 4N 1ar] zew | T
1) BN | Corenls{ B 90%=00 147,) 20 LM [ N1 ] 038 0 11,34
4] © |Fowsls, Hevernge, Tobacco iz k2 .64 0 &4
6) G |Timber, Charconl .00 i 11030 11.4H1
7| BYL |Fertilizers( B 400+ 600 .64 .28 trdl 0.52 [UE]] 0,11
@) BAG | Irom Ore, Scrap .53 L] .M} .50 (] 690
) B |Mon-Ferrous Cre 1.6 I 68 139 (1
13} B |5olid Feel{Coal, Coke, cie ) 211 211 210 210
Import-Unboad | 18] L [Crude (1l 1192 192 933 1.33
15] L JOwl & Cias Products 144 144 113 |13
I7] LAG JChemical Producsd L S0%+ L 50%) (L] 11,1 0,11 .00 [N L]
1% Chalk, Cement, Construction Materiaks Ak {1 L] 1, CHy 005
200 G Fevwous Nonlenows Mmerials il 8 11 1 iy [iw
23] © Warios Manulbscioied Prsdises X [ T 4l
) O [(ubser Cargoey LRI RS .13 [N ]
Todal 1654 | an L] ILIS | 1377 1 [T L3S | 14| inT7
Il B [Cereals 2165 L8 050 050
d] C [Fooids, Beversse, Tobacco iR k] [TET [ (TR
B} G |Tunber, Charcoal 1) DU 00 i1 (i
7| 8 |Ferilizers{Mutural, Chemacaly 0,0 R L] {LCHY
| B | lrom Oive, Scrag ol RN [0 1l ol (1.0H0
I B |Mon-Fermous Ore 0.0 0na o0 0. 0H}
13] B )Salid FoeliCoal. Coke, eic L] 0 (W) L] i1, CHY
Tmnsi-Losd | 14] L |Crude Oil i1 i [T T (il
15] L JOhl & Gas Mroducts T {1 01 1k T
IT] LAG Chemical Produceal S0 G517 L] 1.1 I .00 {1 (%1 .00
18] B JChalk, Cement, Constriction M 1 .00 .00 1,00 LY
M G |I.'II'JI:!_"qm| ermous Malenals 010 ER11] 0. i ol
21 C | Varous Menulsctored Prodiscts 007 (TN T a7
M) © |Chher Cogoes n13 N K] N E N El
Toial i, L1 ] L5 ] .65 AL LR [1%]] [ &1 0,50 i, iy
1] B [ Cereals{B 0 1070} 004 [T 008 [RE] 0,01 .12
4] € [Fisuds, Beverage, Tobacco 11,0 {h.442 (kA1 0.9
6] O | Twisher, Charcoal [iRE] £ (4l dn 6 i1 ()
7] B |Feniliters{Matural, Chemical} R A0 LY 0.00
9] B/ Jlean Cwe, Scrap [LEE] 11 LMl K83 0,853 0 in 0.83
1] B IMon-Ferrous Ore 127 .27 022 0.2
13 B [Sali Fuel{Coal, Coke, eic. ) .00 [T 0,000 0.0
Transat-Unlowd| (4] L [Crude 04l [TEL] TR .3 i1 59
18] L JOH & Cias Producis LR (LR 4,00 ik i
1T LA | hemical Productsi | 5040 56i%) [T [T TITT] i1 [ T 0.0
18] B [Chalk, Cement, Comstruction Materials 00 00 0,00 0.0}
20| 0 JFerrous™onlamom Maierials {3 {H) 1 1#] 01k 11 [
I C Vo Menufachired Prosdiscrs i K .18 018 o 0K
4] et Carpies W noe 0.0 n,ma and
Taital 1L.73 .1 1Y L1S 3% LT AN .19 117 (a1
1] B [Cereals a7 [iiE] 1,0} 460 {hdi EET [TITE] 0.0l 246 .00
4] Foods, Beverage, Tohncco |18 R0 I IR €1 M i (H1 a4 i i 0 9% 00 €10
6} G | Timber, Charcoal 113 [HE 0, [T [THiT) 113 113 0,04 ] 00,00
T1 B |Ferrilizers{Matural, Ch 1] 1.3 (LR L] (.00 O4b | (41 1L 24 01, (ol 45 131
] B | bom Cire, Scrap A% 1 Ak .06 .73 .y [ 1 Sy 1 () 773 1 L)
I B |Non-Fermes Ore 1.95 o [t 195 0 (i [T LN (TN &1 111
13| B )5ohd FueliCoal, Coke, et ) 211 000 (L] 21 0.0} 210 £1.00) (LY 210 (L]
Total 4] L |Jirude il 1231 00 i XiE] 133 R il i) i i 1.0 a2
15] L [{hl & Cias Products i E3 .00 000 000 1R 195 11 1) AN 10,040 0%
17] LAG Chemieal Products 07 134 (] [ [(EX] 0,70 TEE] ] 0 i) L
1] B JChalk, Cement, Comstruction Muterials Lot .13 ponl o [T 1.3 nal 00 0.95 000
0] G JremouNonlemos Maenals 1 2.00 [ T (1K 2l 1 ibin 0.0 (.0
23] Y arwtas Manofactured Proalacts | 44 [ARLT K] ki (TR} Pz RRL 1] [RF- o () i (i
M| ¢ |iher Cerjoes W .00 | 59 [IX0F] i {0 NE a1 .12 a0 {10
Tatal A48 4,95 197 | 1TAT ] deHw | 3798 514 Ll 1530 14,53

6-52




Table 6.4.2-1-3 Cargo Volume Arrangement by Commodity and Type of Cargo (2020)
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Table 6.4.2-3 Issues on Existing Terminals and Improvement Scenario

No. |  Carpo Handling Berth Port Facilitiog tssues on Existing Terminals Impravement Scenario
i {Ceneral Cargees Generzl Cacyo Berth North [Quay Shallow{6.6-10.0m), up 1o medium size vessel
Site Area MNagraw. low efici
[Equipment Ol ashioned. ovesage. law elficicacy [ To deaglish in duc order from Ihe aldest ene
Copaci Enough copacily against present eorgo volune
Envinonmen| Nopg
South | Quay Ralatively shallow{ Et.7-52. 1m). slighily difficuli for farge vessel
Sife Area Eslensive
. Equipment Relatively new To prolony fife span by adequalg proventive nuinteaance
Capacity Sullicienl for present cargo volume
Environmem Notinp
(R |Containertred Cargo  [Exclusive Use Benth North |[Quay Shaltew (K.9mb, up to medium size vesscl
Sile Acca Narvow, {ow cllicicney{due Lo divert use from penceal casgol
Equipmcat Old-lashioned. sverage, low ciligicncy Ja cose ol cominging operation, suflicien| mni required
| Caparily Leas eapacily against presenl sargo volunia [l case ol comtinuing epernlion. additional squipment requined
Enviroament Mot in particulas
Gerterak Uge Berth Narth [Quay Ralatively shallow{]1.9m), stighity dificuli for largo vessel
Site Arca Nasrow. low effiic 1o divert use lfom general carga)
Equipaent No speeiallizcd conlainer hamdling cquip In case of'c i operation. specilic chui requined
Copasily Less capacity apaingl presend coryo volume In gasc of conlinuiay opesatian, spevilic cquij requind
Enviconment Mol in pacticular
03 {on Bulk Cargo Grain Benh Nerth Shallow (fi. Tm). up te medium size vesscl
Namow. tow eflicicncy
Old-fashioned. overaye. fow cfficicney In case al"continuing eperalion. cquipdicnt replactnent required
Sufficicnt for preseal carga volune
lasuflicicnl for spill prevemion. dust seatler prevention In case nf cantaping operalion. enviromnent protection required
Sauth Retoively shallon(9.9-12, hn). slightly difTicul for large veyscl
Extensive
New
Sullicient fr present cargo volume
Envirenmenl Well protecting
Iran CGre Benhy Nonh |Quay Becp walerl9.00m. 15.3.18.3m). super size vessel benliing
Site Anea Exlensive
| Equipment Relatively new Ta prolong ke span by adequaic p.
Capagily Sullicient lor present cargo volune
Eovirenment Insulliciens (o7 spill prevention, dast Leater preveilion To inyprova caviromnent proleciian
Noa-Fe Ore Beals Nonh |Quay Relatively shallow(y,7-100 | m). slighily dillicutt for karge vesses
Site Area Exlensive
Equipment Relatively new Ta profong life span by adequata proventive naintenance
Capacity SuMicienl for presenl eargs volume
Euvisorein IitgulTicient for spill prevention. dust scaller prevention To improve envicomen proleclion
Coal. Cohe Besth North |Quay Relatively shallow(94km), slighily difficul for larye vesscl
Sile Area Extensive
Equipment ; new To prolong lil span by adeguate preventive nainienanee
Capacily Sullicicn! for present cosgo velunte
Eavirountent  [lusuflicicnt (or spill presession, dust scaller prevention [To iniprove civirontnent proiection
Cercnt Berth Nonh |Qua Relalively shallow (' t-10 Gy, stigluly dilkicul for Inege sessel
Site Arca Relatively namow
Equipment Refatively new To proloiy life span by adégualz preventive inainienance
Capacity Syllicient or present cirgo volunc
Lawsronmesn InsulMicicnt for spill p: ion, dust scatler praseation To improve envispiment prokection
Fentilizer Benth North Relntively shatlaw (1k b, sliphtts diflisull for fasge vessel
Relotively namow
Relatively new To ||rolonh- lilz 3paz by aucgu.-.lc preventive mainenance
Suflicient for present eango vukume
tnsuflicient Tor spill prevention, dust salter prevention To improve snviraisnenl protection
4 Liquid Bulk Cargo Crude Gil Benh North Breop water( | 7.2m), super sieg vessel berthing. dircetly in rental’ [To reloeale to safir site foppasite side rechimed land)
Il entering reuts to 1hic Nah Port fdoipcrous)
Extensive
felalively now }In casc ol continus iout, sullicient mai reruired
Lasuflicienl lor lookage To Lot ¢ eimvirownent prateetion
Fuel Oil Berth Norih Relarively shotfouw (341,312 3ns). slighly ditlicult Tor [nrge s essel
Extensive
Relalively new To prelong life span by adeguaic prevemive
|Sunicic for preseat cargn volune
[ensusliciciut lor leakaya To improve envirznment pratection
Chemical Products Bernh MNortly Relatively shoflow(l 1, G, shightty dillicult for larpe vessel
Estensive
Equi Relatively new To proloug like span by adeguzic preventive
pacity Sullicient lor present cargs valunte
Eni |Insuiliciem for leakipe To iinprove ¢nvira P
Edible Ol Benth Nanh [Quay Shallowd?.6m). up to medium size vessel
Sl ARy Tl o
Equipmzin Cld-Fashipstcd. overage. fow elliciency I case of continwing opesation. sullici i neyuieed
Capacity Sullicicnl lor presen cargo valune
Ein fronnem Tusullizient loe leabage In tase of comlinuing operalion. cuvironmenl it requirel
15 [Inkapd Watsenay Bargs Berthiwaiting, et | South [Quay Shonage ol guay lenythilow clliciensy of lles! Tonnatiand IT'u coitstr w barge herths
; Water Surfice_[Lss preparation of guards against winds and wares
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6.4.3 Required Cargo Handling Equipment by Each Terminal

1)) Container Terminal

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

Figure 6.4.3-1-1, 2, 3 & 4 Cargo Flow Chart - Container Terminal

Table 6.4.3-1-1 Project Scale - Container Terminal

Table 6.4.3-1-2 Cargo Handling Equipment - Container Terminal

Table 6.4.3-1-3 Design Data taken from S2 Container Terminal
(1) Estimated Cost of Equipment
(2) Required Number of Quay Gantry Crane at S2 Container Terminal
(3) Required Number of Rubber Tired Gantry (RTG) Type Yard Cranes
(4) Required Number of Gantry (RMG) Type Railway Station Cranes

Table 6.4.3-1-4 Required Major Facilities and Construction Schedule of Container Terminal
(1) Container Ground Slot and Gantry Crane Calculation Sheet, Case 1
(2) Container Ground Slot and Gantry Crane Calculation Sheet, Case 2
(3) Container Terminal Construction Schedule

Figure 6.4.3-1 Cargo Flow Charts indicate the estimated cargo movement flow by volume and
direction. Data cover the flows for Case 1 and Case 2 together with those at the target years,
2010 and 2020. Main input data are the traffic forecast data and estimated modal split by
commodity. This is basic data to design the cargo handling equipment and yard arrangement.

Based on the cargo volume forecast, container cargo flow and cargo handling equipment are
studied.

Table 6.4.3-1-1 Project Scale indicates cargo volume in TEUs and number and type of cargo
handling equipment.

Table 6.4.3-1-2 Cargo Handling Equipment shows the contents of major cargo handling
equipment of new container terminal.

Table 6.4.3-1-3 (1) Estimated Cost of Equipment indicates the procurement schedule and cost
data taken from the design data of S2 Container Terminal.

Table 6.4.3-1-4 (1) indicates the required ground slots and quay gantry cranes for the Case 1.
Table 6.4.3-1-4 (2) indicates the same for the Case 2.

Table 6.4.3-1-4 (3) shows the possible construction of civil facilities and equipment
procurement schedule for Case | and Case 2.
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Based on these data, required cargo handling equipment for the container terminal is estimated.
According to these data, total seven (in case of “Case 1) or total six (in case of “Case 2™} quay
gantry cranes, “Post-PANAMAX” type, will be required up to the year of 2020.

Considering competitive operation by plural terminal operators, provision of at least two (2)
independent terminals is recommendable.

For implementing these works, two alternative plan were developed for selection.
Plan A: To meet with Case 1 requirement
i. On-going “S2 West Container Terminal™: 4 quay gantry cranes (future stage
maximum : 6 cranes)
ii. Additional new “S2 East Container Terminal”: 3 quay gantry cranes {future stage
maximum : 6 cranes)
Plan B: To meet with Case 2 requirement
i. On-going “S2 West Container Terminal”: 3 quay gantry -cranes (future stage
maximum: 6 cranes)
ii. Additional new “S2 East Container Terminal”: 3 quay gantry cranes (future stage

maximum: 6 cranes)

For implementing these works, a layout of two terminals, S2-West and S2-East 1s proposed.

6-58



Figure 6.4.3-1-1 Cargo Flow Chart - Container Terminal - Case 1 - 2010

(Quay} {Stoenge Vard} i)
| Domestsc) Inlamd W sierway farge G-—h i [Weight]  Tamo00 | vyes
Undossing J Laden|  7o,A00 | TELaear Foad) [
Fmpey| 36,160 | TEUwivear e
Toial | 102,060 | TELw'vear
[(Wesght] 1,730,000 | tyear Weight] 512000 |  Uyesr
Import | Laden L8 (00 | TEUs vear B Lasdon 51,200 | TEL s/ year ol (T |
Fmpiy | 40,600 | TEUyenr [Empty| 17440 | TEU/yeui| {4}
Talsl 170600 | TEL s year W 1AX000 | Tiral &R D | TEL s vear
e nact """F_ﬁIEE Itw- [Weight 3
Woight] 152 000 Unlnashing B 3 e > = G100 | tyear
Trassh ':T?_L_nfz_nn TE Iy BRI Uvypess| || o [Taden| 9,170 | Tiliiyear Hond( Transit)
[ Famps 500 | TE Usiyear Empey 3,034 | TEUsiyear (6P}
Tatal 20,240 | TE U sryear Toml 12,144 | TEL s year
Wy ), R Ui
L 1 6,190 | TELw'yeas Rsnibwaye Tt |
[Emgry 2006 | TELwyea hqmn
{ Trammii) Inkarul W mierway Harge [3-_’ il Toal B0 | TELsbyear
Linlondisg
Loading
| Trmnsinh Indsnd Waierway Barge B‘—- 211 ml 'U!!ll'-l:l'l Lymi
1,600 'I'Ellmi o Dumesnc)
Empty G VAl wvent (i)
/,_._\ Tenad | 100,900 | TEUsiyenr
£ [ [ Wieaghi] 034,000 [
Export ﬁETﬁ,mﬂ'r_eﬁEH___ Laden | 62,400 | TEL | RailvaryiDonmessich
Tmpay| 15,800 | TELIjyear | Empty b 340 | TEU 14T
Toeal 171,600 | TEU s/ vean Loading | Wiesghi] | 70 000 [ Tatal 68 540 | TEL
Cheenn Crning Vemsel - Ladem 1 T4 400 | TEL s yoar =
Waigh| 184,000 | e [Emply| 17,490 | TEUsyem "lt—‘::'-nﬂ TI0400 | tyear
Franwit [Taien | 19,400 | TEUwyes| o Total | 191 8400 | TELiwvear 11,080 | TELluyesr | Fosdi Temnainy
[Empay T840 | TELwyess gty T Td T ivear | e
Towl | 20340 | TELwyear Towad | 13,144 | Tilisyear
| [Wegh| 11600 o
Ladan 7360 | TELW | EailwayTrans)
Losdling Ergty T l'ﬂuu-'ng_u--"E 140%)
| Dhorsestic ) Indand Waterway Harge &__- il Tonal B0 | TELU ' vesr

Figure 6.4.3-1-2 Cargo Flow Chart - Container Terminal - Case 1 - 2020
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Figure 6.4.3-1-3 Cargo Flow Chart - Container Terminal - Case 2 - 2010
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Figure 6.4.3-1-4 Cargo Flow Chart - Container Terminal - Case 2 - 2020
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Table 6.4.3-1-1 Project Scale - Container Terminal
Cargo Volume to be Handled:

Case | Case 2
Operation | Category 2010 2020 2010 2020
Volume unit Volume unit Volume unit Volume unit
Trade 171,600 | TEUs/year 330,660 | TEUs/year 133,760 | TEUs/year 225,720 | TEUs/year
Loading Transit 20,240 | TEUsfyear 64,350 | TEUs/year 20,240 | TEUs/year 64,350 | TEUs/vear
Total 191,840 | TEUs/year 395,010 | TEUs/year 154,000 | TEUs/year 290,070 | TEUs/year
Trade 171,600 | TEUsfyear 330,660 | TEUs/year 133,760 | TEUs/year 225,720 | TEUs/year
Unloading Transit 20,240 | TEUs/year 64,350 | TEUs/year 20,240 | TEUs/year 64,330 | TEUs/year
Total 191,840 | TEUs/year 395,010 | TEUs/year 154,000 | TEUs/year 290,070 | TEUs/vear
Total TEU 383,680 | TEUs/year 790,020 | TEUs/year 308,000 | TEUs/year 580,140 | TEUs/year
Regquired Number of Quay Gantry Crane:
Phase Year Case | Case 2
- Volume Number of Crane Volume Number of Crane
TEUs/year | $2-West $2-East Total TEUs/year | §2-West $2-East Total
Phase 1 | 2004-20010 383,680 4(*3) 0 4(*3) 308,000 3 0 3
Phase 2 2011-2013 559,100 4 2 6 409,500 3 2 3
Phase 3 | 2016-2020 790,020 4 3 7 580,140 3 3 &
(*3): Up to 2008
Table 6.4.3-1-2 Cargo Handling Equipment - Container Terminal
Phase] Year | No. System F.quiﬁment No. x Capacity Remarks SZ-WeC:ESIZ-Ea.st S:‘..-WeC:ESZZ-Easl
| 2005 -] G1 [Quay Container Handling Quay Gantry Crane 3 x {41t x 30.5m) Post PANAMAX Type | 4(*3) 0 3 0
ag10| 62 [Stacking Yard C Handling _|Rubber Tired Gantry Crane |8 x {(41¢x 23.5m) (6+1) Rows x (4+1) Tier. ] 0 8 Q
03 JRailway T I Container Handlin{Rail Mounted Gantey Crone 12 x {411 x 32m) (2+1) Tiers 2 0 2. [1]
04 JTransponation Trailer (Tracior Head + Chassig 18 x {2 x 20A/1 x 40f). 34 Q 34 0
05 |Container Freicht Station {CFS) Serv|Fark Lift Truck Sx(ltx0.5m) Electric Driven 5 ] 0
06 |Maintenance Service Fark Lift Truck 2 % (3t x 0.5m) Diesel Driven 2 [] 0
07 {General Service Reach Stacker 1 x (31t x4mx 4 high) 1 0 [1]
08 |Empty Container Handling Side Spreader Lift Truek 2 x (4.5 x § high} 2 [ 2 ]
2 [2011.] 01 [Quay Container Handling, Quay. Gantry Crane 3 x (411 % 30,5m) [Post PANAMAX Type 4 2 3 2
2015 | 02 _|Stacking Yard Container Handling _|Rubber Tired Gantey Crane |8 x (41t x 23.5m) (6+1) Rows x (4+1} Tierd 10 [ 8 [
03 |Railway Terminal € iner Handling Rail Mounted Gantry Crane (2 x (41t x 32m) (2+1) Tiers ] 2 2 2
04 |Transportation Trailer (Tractor Mead + Chassig 18 = (2 x 208/1 x 40R) 435 12 34 12
05 |Container Freicht Station (CFS) Serv|Fork Lifi Truck 53 x (1t x0.5m) Electric Driven 5 3 5 3
06 |Maintenance Service Fork Lift Truck 2% {3rx0.5m) Diesel Driven 2 1 2 i
07 |General Service - Reach Stacker b x (31t x4m x 4 high) | 1 1 ]
03 |Empty Container Handling Side Spreader Lift Truck 2 x (4.5t x 5 high) 2 1 2 1
3 [z016-] 01 |Quay Container Hardling Quay Gantry Crane 3 x (41t x 30.5m) Post PANAMAX Type 4 3 3 3
2020 | 02 |Stacking Yard Container Handling  [Rubber Tired Gantry Crang |8 x (41t % 23.5m) (6+1) Rowsx {++1) Tier{ 10 [ 8 8
03 Railway Terminal Container Handlind Rail Mounted Gantry Crane |2 x (4F1 % 3Im) (2+1) Tiers 2 2 2 2
04 {Transponation Trailer (Tractor Head + Chassid 18 x {2 x 20f/1 x 401t} 45 18 34 18
05_[Container Freight Statian (CFS) Sen‘anrk Lift Truck 5 x (Lt x 0.5m) {Electric Oriven 3 5 5 5
26 |Mai Service Fork Lift Truek 2 x (31 x 0.5m) Diesel Driven B4 2 2 2
07 [Geneml Service Reach Stacker 1% {311 % 4m x4 hich) [ i t 1
708 |Empv Container Handling Side Spreader Lift Truck 2 x (4.5t x 5 high) 2 2 2 2
(*3) Up to 2008
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Table 6.4.3-1-3 (2)
Required Number of Quay Gantry Crane at S2 Container Terminal - 1/2

(Design Data taken from S2 Container Terminal)

Annual container handling capacity of the Gantry Type Quay Cranes is calculated by adopting
the following formula:

Qb=NgxPqxHwxDwxRbxRwxRhxRe
The results of the calculation are shown on the table below:

S2 - West Side (Continuous 2 Berths) :
Mark Descriptions Units | Case 1-1] Case 1-2| Case 1-3 Remarks

Ng JMumber of quay eranes sets 2 3 4

Nb |Number of berth - 2 2 2

Pqt |Theoret] ave. productivity of crane| boxes’hour 32 32 32]For Post-PANAMAX size container vessel
Hw |Working hours per day hours/day 22 22 22

Dw |Working days per year days/year 355 335 355]Subtracted holidays

Rb |Berth occupancy ratio - 0,5 0.5 0.5|Nb=1:0.4, Nb=2:0.5,Nb=3:0.55

Rw {Crane working hour ratio - 0,50 0.90 0.91]working hour/berthing hour

Rh |Cargo handling hour ratio - 0.70 0.70 0.72|handling hour/working hour

Pgn Nominal ave, productivity of crane | boxes/hour, 20 20 211Pqn = Pqt X Rwx Rh

Re |Crane effectiveness factor 1 0.9 0.9INe/MNb=1;1 Ne/Nb=2:0.9, Ne/Nb=3:0.8

Qb |Annual container handling capacity] boxes/year | 157,430 (212,557 | 294,746

Note |Year - 2008 2011
Cargo movement forecast boxes/year - 206,100] 272,100
§2 - East Side
Marks Descriptions Units | Case 3-1]{Case 3-2| Case 3-3 Remarks
Nq {Number of quay eranes sets 2 3 4
Nb |Number of berth - ] 2 2 :
Pqt |Theoret'l ave. productivity of crane| boxes/hour 32 32 32}For Post-PANAMAX size container vessel
Hw |Working hours per day hours/day 22 22 22% . )
‘Dw |Working days per year days/year 355 335 353|Subtracted holidays
Rb {Berth occupancy ratio - 0.4 0.5 0.3|Nb=1:0.4, Nb=2:0.5,Nb=3:0.55
Rw |Crane working hour ratio - 0.90 0.90 0.91|working hour/berthing hour
Rh [Cargo handling hour ratio - 0.70 0.70 0.72}handling hour/working hour
Pan |Nominal ave. productivity of crane | boxes/hour 20 20 21}Pgn =Pqgtx Rwx Rh
Re [Crane effectiveness factor - .0 0.9 0.9|Ne/Nb=1:1,Ne/Nb=2:0.9, Nc/Nb=3:0.8
Qb JAnnual container handling capacity] boxes/year| 125,960 {212,557 | 294,746
MNote [Year - - -
" [Cargo movement forecast boxes/year - - -

Table 6.4.3-1-3 (2)
Required Number of Quay Gantry Crane at S2 Container Terminal - 2/2
(Design Data taken from S2 Container Terminal)

No. Descriptions Units | 52-West| S2-East | Total Cae | Case 2
- |Target Year Year '04-10 ['11-13 |'16-20 [04-'10 J'11-'15 ['16-'20
- jCargo Movement TEUs/year 383.680 559,100 790.020] 308.,000] 409,500] 580,140
Number of quay cramn sets 3 0 3
| Annual container | boxes/year|212,357 01212557
handling capacity | TEUs/year 340,091 (X) X
Number of quay cran sets 3 2 3
2 Annual container | boxes/year 212,557 125,960 |338.517 ]
handling capacity | TEUs/year 541627 X
Number of quay cran sets 3 3 &
3 Annual container | boxes/year[212.557 |213,557 | 425,114
handling capacity | TEUs/vear 680,182 X
Number of quay cran sets 4 0 4
4 Annual container | boxes/year)294,746 0§ 294,746
handling capacity | TEUs/year 471,594 X
Number of quay crang  sets 4 2 6
5 Annuat container | boxes/year| 294,746 | 123960 | 420,706
handling capacity | TEUs/year 673,130 X
Number of quay cran sets 4 3 7
6 Annual container | boxes/year 294,746 212,557 | 507,303
handling capacity | TEUs/year B11.683 X

X): Up to 2008
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Table 6.4.3-1-3 (3)

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

1. Category of the Crane Operation:
There are two{2) major categories of container handling operation at the laden container stacking yard:
(1) Sea-side Operation: To/from apron

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

2. Required Number of the Cranes - 1/4:
‘Required number of the Yard Cranes is calculated by adopting the following formula:

(1) Sea-side Operation: To/from apron (To be adequate for the Quay Crane Productivity)

Nys=(PqxNqg)/Py

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

Case-1 (2 Berths)
1 Marks Descriptions Units Case 1-1|Case 1-2|Case 1-3] . . . Remarks
Pya |Theoret'l ave. Y crane productivity | boxes/hour 30 30 30 .
Pqa |Theoret'] ave. ( crane productivity | boxes/hour 32 32 32| Average cycle path of quay crane*
Ng |Number of Q crane sets 2 3 4 ]
Nysa |Total number of Y crane(for Pga} sets 2.1 3.2} 4.3
say sets 2 3 4| At averase cycle path of quay crane*
Pym |Theoret'| min. Y crane productivity | boxes/hour 22 22 22{Longest cycle path of yard crane
Pgm |Theoret'l max. Q crane productivity] boxes/hour 45 45 45 |Shortest cycle path of quay crane*
Ng YNumber of Q crane sels 2 3 4
Nysm [Total number of Y crane(for Pqm) sets 4.1 6.1 8.2
say- . sets 4 6 8] At shortest cycle path of quay crane*
Note* For Post-PANAMAX size container vessel
Case-2 (3 Berths)
Marks Descriptions Units Case 2-19 Case 2-2| Case 2-3 Remarks
Pya [Theoret'] ave, Y crane productivity | boxes/hour 30 30 30
Pqa |Theoret'] ave. Q crane productivity | boxes/hour 32 32 32|Average cycle path of quay crane*
Nq {Number of Q crane sets 5 6 7
Nysa |Total number of Y crane(for Pqa) sets 5.3 6.4 7.5
say : sets 5 6 7IAt average cycle path of quay crane*
Pym [Theoret'l min. Y crane productivity | boxes/hour 22 22 22{Longest cycle path of yard ¢rane
Pgm [Theoret'! max. ) crane productivity| boxesthour 43 45 45{Shortest ¢ycle path of quay crane*
Ng INumber of Q crane sets 5 6 7
Nysm {Total number of Y crane(for Pqm) sets 0.2 12.3 14.3
say sets 10 12 14

At shortest cycle path of quay crane*

Note* For Post-PANAMAX size container vessel
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Table 6.4.3-1-3 (3)
Required Number of Rubber Tired Gantry (RTG) Type Yard Cranes - 2/4
' ((6+1)Rows x (4+1)Tier Type)
(Design Data taken from S2 Container Terminal}

2. Required Number of the Cranes - 2/4:
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. - 1/2

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-1 (2 Berths)

Marks Descriptions Units - 2008 2011 Remarks

Qid {Import dry container quantity boxes/year - 79,600} 101,400

Qir |Import reefer container quantity boxes/year - 1,500 1,900

Qie |Import empty container quantity boxes/year - 11,006] 14,100

Qit |lmport transit container quantity boxes/year - 4400 7,400

Qis |Import tranship container quantity | boxes/year - 4,500 7,600

Qiv |Total import container guantity boxes/year - 101,000} 132,400

Rp [Peak ratio - - 1.25 1.25

Thi }Average handling times - - 1.8 1.8]Including container rehandling*
Pya |Yard crane productivity(average) | boxes/hour - 32 32

Ra [Crane availability ratio - - 1 ]

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

Rw _|Crane working hour ratio - - 0.90 0.91

Rh |Cargo handling hour ratio - - 0.70 0.72
Nyli {Number of yard crane for import units - 1.5 1.9

Qed |Export dry container quantity boxes/year - 65,000] 84,000

Qer |Export reefer container quantity boxes/year - 400 500

Qee |Export empty container quantity boxes/year - 25,800] 32,900

Qet |Export transit container quantity boxes/year - 4,400 7,400

Qes |Export tranship container quantity | boxes/year - 4,500 7,600

Qey [Total export container quantity boxes/year - 101,000 132,400

Rp [Peak ratio - - 1.25 1.25

The |Average handling times - - 1 1lincluding container rehandling**
Pya |Yard crane productivity{average) | boxes/hour - 32 32 )

Ra |Crane availability ratio - - 1 1

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

Rw |Crane working hour ratio - - 0.90 0.9

Rh {Cargo handling hour ratio - - 0.70 0.72
Nyle |Number of yard crane for export units - 0.8 1.0

Nyl |Total number of yard crane units - 2.3 2.9]Including cranes for import & export

say units - 3 3

Note*: Container stacking height(average): 2.5. first come first serve service
= (Container stacking height(average): 3.0, as per vessel loading plan
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