New PIANC Guidelines

design principles for dry bulk marine terminals
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the issue

terms of reference — definition of the problem
No current guidelines exist for the planning and design of dry bulk marine terminals.
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the need for design
principles for dry bulk
marine terminals

WG 158 — Masterplans for the Development of Existing Ports

WG 153 — Recommendations for the Design of Marine Oil Terminals

WG 135 — Design Principles for Small and Medium Marine Container Terminals
WG 167 — Design of terminals for RoRo and RoPax vessels

WG 172 — Design of small and medium LNG terminals including bunkering facilities

WG 184 — Design Principles for Dry Bulk Marine Terminals
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matters to be
investigated

Location

Vessel Handling and Mooring

Water depths

Cargo Hazard Management

Handling equipment

Storage facilities

Stockyard handling of ores

Single user terminals

Trans-shipment

Environmental and social considerations

Port Process and Processing
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* Review other work and PIANC reports
PIANC guidelines

orinciple « Refer to other guidelines / publications where relevant

« Avoid repetition
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« Guideline for better practice
« Alignment of terminology and definitions
« Contemporary Reference
« Education for different actors in the industry
« Checklists
Personal Thoughts
« Avoid tendency to look at Mega terminals
« Great spirit of expert authors to impart their knowledge

and lessons learnt
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Overview of dry bulk marine terminals

Dry bulk material types
Shipping types
Bulk terminal types

WG 184
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Iron ore

coal

classification of
material types

grain
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Bulk shipping
* Bulk shipping categories & sizes
* Ship dimensions
* Selecting ship size to suit terminal and trade
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chart of vessel size (DWT) and

numbers

Distribution of World Bulk Carrier Fleet > 65,000 dwt
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Ship Class Size Air Draft | Usual No. | Max Lowest Lowest Bridge
Range to fwd. | hatches Range fwd. Stern stern
kdwt hatch Hatch hatch set | hatch set | % LOA

cover in coverage | back back %
ballast'? % LOA % LOA LOA
m
Valemax 360-405 24-26 7 78% 11% 16% 15%
Large VLOC | 260-360 | 24-26 9 g'm'ted
ata

VLOC 230-260 20-24 9 78% 7% 15%

Large Cape 190-230 20-24 9 78% 7% 15%

Cape 170-190 20-24 9 78% 7% 15%

Cape 150-170 20-24 9 78% 7% 15%

<
Mini Cape 100-120 15-18 7 76% 8% 16% 9
(Yo
Mini Cape 85-100 15-18 7 76% 8% 16% g
[=)
»
Panamax 75-85 15-18 7 76% 8% 16% ‘;'
Panamax 65-75 15-18 7 76% 8% 16% 9
[72)
[«5)

Supramax 55-65 13-15 5-7 75% 9% 16% =

>

Handymax 45-55 13-15 5 75% 9% 16%

Handymax 35-45 10-12 5 75% 9% 16%

Handysize 20-35 10-12 2-5 75% 9% 16%

Draft Bulk Carriers 35,000 to 125,000 dwt
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Terminal planning
Terminal location

Ship handling capacity
Storage capacity
Intermodal capacity
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Unscheduled Downtime

.

Gross Operating Time

Berth Occupancy Time

Scheduled
Downtime

Berth Commitment Time

Berth Available Time

Total Calendar Time

system commitment for ship handling



Parameter Uniit Value | Explanation
Average ship cargo tonnes | 90,000 | Parcel size based on vessels ranging from 5%,000 DWT to 180,000
DWT
Mumber of shiploaders L | Average number of shiploaders serving the berth
Met loading rate t/h 5,000 | Long-term reclaim rate achieved, including operator efficiency and
effects of pile formation.
Loading system reliability 95 % | System reliability factor Berth Commitment | Conditions (one or more apply)
Ship transit to berth hy'ship Access channel transit time from anchorage to berth Thresholds
Fre-operating time h/ship 2 | Time for mooring and clearance before start loading Single berth terminal, with high variability on ship arrivals and service
times
Equipment Breakdowns hy/ship 3.2 | calculated based on net loading time and system reliakility factor 5% Single berth with limited advanced natice on product demands, such in the
— — — case of a multi-user or multi-cargo public berth at public terminal
Operational delays h/ship 5 | Includes hatch changes, deballasting delays, blockages, etc.
" High weather downtime

Weather Delays hi'ship 0.9 | Assumes 5 % average of net loading time per ship J

I Single berth terminal with more controlled ship amival patterns and
Gross aperating time h/fship 27.1 | Operating time plus unscheduled downtime advanced waming regarding product demands and supply, such 2 in the
Post-operating Time hy/ship 1 | Time for final draft survey, unmoaoring 85 o, case of a single product or privately owned terminal
Berth occupancy time per ship h/ship 30 | Gross operating time plus pre- & post-operating times Dual berth andior dual shiploader terminal where one berth can be used
Ship transit from berth h/ship 2 | Time waiting for tide (if applicable} and to clear channel as a lay-by-berth and the second shiploader can provide redundancy
Berth committed time per ship h/ship 331 | Occupancy time plus berth transit times Multi-berth terminal where the product owner has exlended conltrol over

an % the logistics chain from the preduction source(s) to the final customer,
Total Berth Calendar hours hyy 2760 | Assumes 24/7 aperations [SHINC) such as in the case of mining companies that act as rail operators,
seheduled Downtime By 416 | Assumes 8 hfweek for planned maitenance and shift ehanges terminal operators and shippers.
i £ & .

Target berth commitment threshold 25 % | Assumed, please refer to table 4-4 Table 44 Berth Commitment Thresholds
Berth commitment time hyfy 7446 | Calendar hours x commitment threshold
Awailable time for loading ships h 7030 | Commitment time less scheduled downtime
Mumber of ships per year 212 | Available time divided by berth committed time per ship
Export berth throughput capacity Mty 19.1 | Number of ships per year multiplied by average ship cargo

Note: cells in red text are required inputs for the calculation

Table 4-3; Exampie of bulk expor!t berth capacity calcwlation
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5 Terminal configuration
* Berth layout
* Stockyard and storage layout
* Intermodal links and hinterland connections
* Land requirements
* Navigation channels

WG 184
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typical arrangement of :

BULK EXPORT TERMINAL Stockpiles _ :
———— Shipioading Berths =
tacker-redisimer
—_—_j

g Ship-unloader
Apgroach Jetty —

Admin and Workshops

Tug Harbour Breakwates

-

Ship-unloading Berth

Approach Jetty

Water Settlement

Rail Intoading e —— - UNLOAD'NG TERM'NAL

export terminal unloading terminal
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Materials handling systems and equipment

Product handling characteristics and equipment types
Product receival and dispatch

Stockyard equipment

Process automation

Processing and value-added services

Transhipment operations
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transhipment




Typical Net Rates

Methodology Dry bulk types [tph]
g
k=]
: | 3. g
B 2| 53
£| 24| 5t
EnH'-unlmd-lng:
» _ Ship's gear » € x 250=600 (per crang)
s Special self-dizcharging vessels W G 2,000-10,000
P 300 — 1,200
s Tipping trucks X G X 50-300
# Bulk pressure powder tanker P P 20-50
s Hopper bottom rucksiralcars X G G 300-6,000
Unloading by tipping:
»  Fail car dumpaersiwagon lipphers X G 1,000-15, 000
«  Bulk container tipplers A X X 20-150
» __ Tipping truck platlorms X G G 200-500
Discontinuous unloading:
»__ Grab cranes: gantry type ks € x S00-3,000
| = Grab cranes: shewing and lufling type X G X 250-2,000
Continuous unloading:
»__ Mechanical CSLI: chain bucket type X X 500-4,000
«  Mechanical C5U: screw conveyor bype X X X B00-2 400
= Mechanical CSU: chain conveyor lype X 300-800
«  Mechanical C5U: twin-beli type X G600-1,500
s Pneumatic CSU P X 200-800 |per boom)

" X=suitable for moest products in the calegory G= granular | coarse products; P= powder | fine products

Table §-1; Receqd of products = ovenmaw of differand maethodologmes




Dry Bulk Cargo — A Guide for Early Assessment of Handling & Storage

Product Form IMSBC Typical Port Ventilation Main Handling Typical Stockyard Typical Stockyard | Typical Ship Loading Typical Ship Typical Ship Type &) Comments
Cargo Storage required Methods Stacking Reclaim Methods Unloading Methods Size Range
Group (Durabi
Ores
Iram are Crushad ora (kg [« open of erclosed [N e Lirseca Cooiwiatynr Sla sk Linaar Buckatwia Ciract Bulk TGk & Cvn Camam
sareed ey, i rachics) A (e finas | Biridge Raclaimar Transhigees Masdy 170 - Z50kdwt
FEL o g & cormmyar Sama 70 - 1F0HAW
Seamne 350 - 400kdwT
[Valay
Coal Crushiad ora Ao B npen or srciosed” [0 EEEETTy s cormaynr stacker Lirvaar Bluckabeg DCireect Bulk wath load cheite  JGnab Enilk Carriams
Bridge Reclaimar Trans hiprmse =t 500 - Z00kdwi
FEL o bopeser of radaim
ILiniel & comwwpar
Bauxile ICrushed ore [= apen no Coniveyor Lirssas coneayor stacker Linear Buckebwvhoo Durect Bulk }Grab Bulk Camries a0
Bridge Reclamar = 120kl
FEL b hopper & corayar Sama =1 30kiet
Chramita {ra Lurnpry Crushed mck C endoged ne Gormeeynr overhead ganiry canveyor & [Bridge Rectsmer Corect Bulk with load cle  f3hips Grab lo coreyor, or - |Buk Camer 1EH
rippar FEL toi moppes & comeeyor kel deck hopper and nuck | 50kdwt
Rock Phosphales Crushad e or [= mndosed” e Corwaynr Lirsear cormaynr siacker FEL b hiopper & corroayar | Direct Buli Ships Grab o comvayor, of  |Bull Carias an
uraa Posdar Transhigee Wil dach hoppsr and fneck | B0k
LirFsagtons Crushed rock [ opeEn i Cormeaynr Lirs=ar porreeynr slacker FEL bo hopper & coreeyor | Cirsct Bule Ships Grab o correeyar, o JLmestone Cames
Transhpmeni Wihar! deck hopper and tnack |2 - Hkdwt
Bk Camiars 10
- EDkdwt
Manganase [Crushed ors {lump C npen of erclosed  [no Cormveynr Radisl comeyor stacker FEL o hoppes & corveyar | Direct Bull hips Grab o coreeyor, or  |Buk Cares
land v grades) A (fines) Transhipmenl fwher] deck hopper and Lnsck |20 - 80kdwl
Fulile Sand wary fina aand [= andosed N Coiwaynr Fromd and o Frant and laadar Direct Builk, Grah Handysiza buk camar
Tranghigm
limanita Ora srushed roch of Bnes [ apan i Gormmygnr [Froel s oo Franl and lnader Direct Bulk Grat Bulk Carrian
A (fines) Transhiprmsn 20 - Filkdwt
Mickel Ora jorushed rock of fnes) npan of erclomed |7 Cormveynr Lirsar stacker FEL to hoppss & corresyor | Dirsct Bula Ships Grab 1o comeeyor or  |Buk Carisns
Transhiprmer fwherd deck hopper and tnuck |20 - 80kdwt
Aggregates Crushad ik [= apan i orwatnr Radial conveyer Sackar FEL b Mopped & corroaynl | Direct Builk Shipa Grab 10 comayar, of  |Banges, Aggnagate
WAl giadings Tranahigre Wb dick hoppsr and tieck [Carkss 0.5 - 10kdsd,
Sand ey [# apen of srclosed in Ing Gormveynr [Froml end kosdes FEL bo Foppes & corveeyar |Dirscl Bulk Ships Grab lo correyor, or  |Buk Carmier 1o 35kdwd or
high rainfal locations] Transhipment b deck hopper and inack Jbarge if local area
Mineral & Processed Products
Iran Pellets 5 - A0 A [= Gpan af couanad i eniwanr Lirsessi poiwaigar sta i TFEL to ropper & corayar | [Direct Bulk TErips Grab 1o corayor, of | JBUK Camam B0
binkers T diack hoppsr and tneck 1200 kdwi
Simel Sorap crushed somp = apan yand i incks, forkdifts irucks, Toddlits Cranas and elacine magrsts [Cranas and akecira magnets JCranes and aledra magneis |Bulk Canar o 38kdwi or
o7 Grrap BkipE + CkE i Berap Ships W SOTRf SHIDE 1 hiarcss if bacsal Aness
Direct Reduced Iron = Sponge iron
HEI briguettes (D] A)  J=mall bricks B
0-130mm. ¥ BD=
[100mim, T Z0<50mm
= i - L _ Ln. Faulk Carian 11
DR pelsts (DRI B} Pallets 6 = 26mm B open or cowsmed ILH Eomeaynr Crrarhead conveyor stacker  |FEL to hopper & corveyor | Dirsct Bulc Jran 200kehe!?
DRI fines (DRI C) Fisiick. <18 Smim B
Concantrates
Magnette Iron Fin peraitiar o o anciosod i awisatnn Craitwad comyer stackar [FEL oF Dozef o hoppsr B | Direct Rulk with load cwite |Grat Fouil Carvian [
Cancentrales R =t 200 kehl 7
Copper Concentrates  |Coarse Posder 300 | Cishipped Jandosed yos Cormeeynr Crvmrhead comeeyor slacker |FEL or Dozer lo hopper & |Cirect Bulk with load crle |Grab Buk Cariens 20
0% Cu content iyl or truck dump ComvETr Bulk with ot conksiner - B0k dwt
loader
Znc Concenlrabas Coaran Pasdar & anciosad oriwasnr Crvaitad coveayor stackar [FEL or Dozaf o hoppsr B | Direct Buli with load crwite [Grat Exili Cariams 20
ar traiek dump GO Hulk with Rata aarbainar - EOkdwi
[EEHET
Lead Concanirates Lumpy Fowder L andoaed & seaad” 0o dusl must be Comweyr Crverhead conveyor stacker  |FEL or Dozer o hopper & Hulk with load chuls jCS5U Buk Camisrs
coniained or truck dump COnVEyor Curect Buli with Rioto 20 - Blkdwi
container loader Small Containar ships
(Coritainensed <1000 TEU
Hickal Concanirates Coarse Posder up L ancosed” e CorTveynr Conlainems Conbainer forkill (Comtairer O rares or ships Conlaine Smal Conlainer ships
fio 3mm Crverhend conveyor stacker  |FEL or Dozer to hopper & crare when corfanensed =1 iy TEL
or truck dump if in bk camvesynr if in buk Dirsct Buik with ioad crans Bk Carrisms
ior Rolo conlarer kaader 20 - Blkdwt
Caobal & other [Typicaly Coarse ummlly srciossd Wanas ey Conbainars (Coeritainaan Orades of sipa [ ania e Eanall Contanar ships

secondary metal
Cancantrales

[Prscbar

[EET

<1000 TEL
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7 Marine and onshore works

 Open sea berths

* Protected harbour berths

* Landside terminal infrastructure
* Design considerations

WG 184
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Caisson Caisson berth Jacket module

open sea berth infrastructure



Berthing and mooring of bulk vessels

Berthing

Mooring

Mooring analysis
Specialist mooring systems

WG 184
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9 Project implementation

 Masterplanning

e Site investigations and studies

* Pre-construction project phases

* Project execution and commissioning

WG 184
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10 Operation and maintenance

* Functional requirements

* Inspection and maintenance

* Cleaning

* Capacity building and training

WG 184
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Tasks

Berth
Operator

Terminal
Operator

Ship
Captain

Pre-Vessel Arrival

Communication to vessel regarding logistics issues

R

Motification of third-party inspector of vessel arrival

R
R

Terminal-ship and transfer system compatibility check

R (1)

Preparation/verification of transfer system

R (2)

R(2)
R{1)

Post-Vessel Arrival

Oversee vessel initial moaoring

Conduct ship/shore safety checklist discussion (including cargo sequence
instructions)

EEl e

Stockpile (storage) line-up in preparation for un/loading (if applicable)

Berth line-up in preparation for un/loading

Du ring shiE !un!loadina — Normal Operation

QK for unfloading start up

Execute 'no cargo’ start

Execute free digging/load attending to ship instruction

Monitor mooring Lines (if applicable)

Maintaining communications with vessel

Monitor weather conditions

—a

Monitor hold levels

Monitor all elements from ship/shore safety checklist

Initiate shutdown cargo loading

Execute stop (unjloading

172122 =172 12—

bl ol 200 [l el vl el e

Post ship (un)loading

Ensure third party insEecmr has conducted gauging {if applicable)}

A

Deploy mooring crew and ship un/loader connection personnel

Ensure all paperwork is complete to release ship to sail

ApA

Table 10-1: An example of typical marine terminal responsibility matrix

R= Responsible for action; R (1){2) = Dual responsibility w/primary & secondary roles; I = informed of Action




11 Dry bulk shipping hazards
* Types of hazards
* Shipping codes of practice

* Management and mitigation of hazards
* Loading of ships
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12 Environmental and social considerations

* Working with nature

* Marine environment

e Terrestrial environment
e Social environment

e Offsets

* Climate change WG 184
table of contents
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Case Studies
Gijon

OFT MARA

EBS Rotterdam
EMO Rotterdam
PWCS Kooragang
FMG Port Hedland
Gwangyang
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EBS Rotterdam



EMO Rotterdam
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PWCS Kooragang
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Gwangyang
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takeaways

e WG184 report (Design principles for Dry Bulk Marine Terminals)
will be released in late 2018.

* The document aims to summarise current knowledge and best
practice.

 The document will be a very useful reference for those involved
in all phases of bulk materials handling terminals.
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Thank you.

Pianc WG 184



