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HVCCC: A Cooperative Planning and Operating Model 

· Independent legal entity funded by the coal industry for the coal industry 
 

· Provides centralised planning services on behalf of its members 

 

· 35 employees with approval for a further 9 employees to focus on improvement work 

 

· $8 million investment in state-of-the-art constraint based planning technology and models 

 

· $1 million current investment via ARC Research Grant (with University of Newcastle) into 

development on new optimisation and simulation modelling techniques for planning 

 

· Committed to a further $11 million in planning technology investment 

 

· 2008 Australian Trader of the Year ï Logistics Mercury Awards 

 

· 2009 Smart Award for Excellence in Supply Chain Innovation in NSW 
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The Hunter Valley Coal Mines, Infrastructure and Port of Newcastle 

15 Paths / Day 

8 Paths / Day 

72 Paths / Day 

79 Paths / Day 

6 Paths / Day 
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Producers 

Å40 coal mines 

Å13 producers 

Å27 load points 

Å> 80 different 

brands of coal 

 

Port/Vessels 

ÅApprox 1,200 vessels per year 

ÅAverage vessel size is 89,000 

tonnes 

ÅAverage 1 to 4 cargoes per vessel 

ÅTidal constrained river port 

 

End Buyers 

Å10% domestic consumption 

Å90% export ï mostly thermal 

Å79% to Japan and Korean markets 

Export Coal Terminals 

Å3 coal loading terminals 

Å6 dump stations 

Å6 ship berths and loaders 

Å1.8 Mt of rapid cargo build 

stockpiles at PWCS 

ÅLonger horizon dedicated 

stockpiles at NCIG 

 

Antiene Domestic Terminal 

ÅMuswellbrook Power Stations 

 

Track 

Å3 large train haulage 

operators 

ÅFurther 2 smaller train 

haulage operators  

Å40+ trains / 16,000 trips per 

year 

Å2 track owner / operators 

ÅHaulage distances up to 

364km 

Hunter Valley Coal Chain: The Worlds Largest Coal Export Operation 
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All 13 Hunter Valley Producers and 7 major Service Providers are HVCCC Members and all are represented on HVCCC Board 
 

ÅAnglo Coal 

ÅBloomfield Collieries 

ÅCentennial Coal 

ÅCoal & Allied 

ÅDonaldson Coal 

ÅHunter Valley Energy Coal (BHP) 

ÅIdemitsu Australia (Muswellbrook & Boggabri mines) 

ÅIntegra Coal (Vale owned Camberwell mine) 

ÅGloucester Coal 

ÅPeabody Mining 

ÅWhitehaven Coal 

ÅXstrata Coal 

ÅYancoal Australia 

 

ÅPacific National 

ÅQRNational 

ÅFreightliner (for Xstrata Rail) 

ÅAustralian Rail Track Corporation 

ÅPort Waratah Coal Services 

ÅNewcastle Coal Infrastructure Group 

ÅNewcastle Port Corporation 

Plus Independent Chairman Mr Tony Haraldson, AM 

Hunter Valley Coal Chain Coordinator - Members 
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Deliverables: 

ÅDetailed long term coal chain capacity models and master plan, with industry agreed coal chain system assumptions, to Determine 

Long Term Contractible Capacity and Identify Capacity Constraints  

ÅCo-ordinated annual coal chain maintenance and capacity plan with Declared Monthly and Annual Targets required to deliver 

contracted capacity  

ÅMonthly plan and Co-ordinated Schedule for the Daily Movement of Coal to meet forecast demand and contractual entitlement 

Å Industry Reporting and performance measurement against coal chain system assumptions and Recommendations for Operations 

Improvement 

Purpose:     To Plan and co-ordinate the co-operative daily operation and long term capacity alignment of the Hunter Valley Coal Chain 

Objective:    Maximise throughput at minimum total logistics cost in accordance with the agreed collective needs and contractual 

  obligations of coal producers and service providers. 

Hunter Valley Coal Chain Coordinator - Role 
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Contents 

 

 

·Short Term Planning  - Managing the Coal Chain as a System 

 

·Long Term Planning ï Infrastructure and Operations Investment Strategies 
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ÅCapacity losses due to both planned maintenance 

events and unplanned live run events are the biggest 

drivers of annual system capacity being less than 

the standalone capacity of each individual element 

of the coal chain:  
 

 For example, maintenance impacts on the track 

reduce access to available dump station capacity  
 

ÅThe combined effect means that the System losses 

for both planned and unplanned events are greater 

than the standalone losses of each member ï i.e. no 

individual organisation is ñthe constraintò, but 

collectively all participants determine system capacity 

Short Term Planning ï Managing the Coal Chain as a System 
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ÅEach element of the coal chain can claim capacity above the system 

capacity - however these standalone capacities are not available in 

the sense they cannot be turned into real export tonnes 

 

ÅThe opportunity to lift the system capacity closer to the standalone 

capacity of the coal chain is entirely dependent upon the cooperation of 

the component elements of the coal chain to work together. Maintenance 

alignment is the major lever to unlocking inaccessible capacity 
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Domestic: Mthly Order 

ÅProducer nominates a vessel to PWCS 

ÅVessels allocated a berth and load time 

ÅNPC advises vessel at 7 days from arrival 

PWCS/ NCIG/ Domestic: CAP 

Days 2 to 10 

ÅCAP is turned in a daily rail schedule 

which specifies exactly what trains will run 

at which times to / from which load points 

PWCS/ NCIG/ Domestic Terminal: 

Daily Rail Schedule for Live Run 

ÅHVCCC provides a daily 

PWCS operations plan of 

tasks for each asset 

(stacker, reclaimer, etc) 

ÅIncludes plan to the 

Newcastle Port Corp and 

Tugs for PWCS vessel 

movements 

PWCS: Daily Operations Plan 

ÅPWCS stockpiles planned to ensure 

the cargo is assembled ready to load 

the vessel at its appointed time 

PWCS: Stockpile Plan 

Days 1 to 10 
PWCS: Vessel Stem 

Days 1 to 21+ 

Short Term Planning ï Operations Planning and Scheduling 

ÅThe Cargo Assembly Plan (CAP) 

identifies how many tonnes and on 

which days the coal will be moved 

from the mines to the terminals 

For PWCS 

For NCIG and Domestic 
ÅNCIG and its customers manage NCIG stockpiles and vessel movements 

ÅNCIG provide rolling 12 week rail order by mine load point 

ÅDomestic Rail Providers provide monthly rail order before period commences 

ÅEstablished business rules and tolerances to allow HVCCC to 

   manage order on daily basis to meet contractual commitments 

HVCCC assesses PWCS vessel nominations for contractual entitlement 

and coal chain system capacity and advises PWCS to accept or reject 

ÅHVCCC aligns terminal, track and train maintenance 

to minimise impact and incorporate in plan 

NCIG: Rolling 12 Week Rail Delivery Order 
HVCCC: Daily Maintenance Plan for Qtr 
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Contents 

 

 

·Short Term Planning  - Managing the Coal Chain as a System 

 

·Long Term Planning ï Infrastructure and Operations Investment Strategies 
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Long Term Planning ï Optimisation and Simulation Modelling 

Whole of Hunter Valley Coal Chain 

Optimisation Model 

Rail Delivery Schedule 

Optimisation Model 

Whole of Hunter Valley Coal Chain 

Simulation Model 

Kooragang Island Detailed 

Simulation Model 

Vessel Stem 

Generation 

Simulation 
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Train Operations 

Simulation 
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New Vessel 

Stem Generation 

Optimisation 

Model 

 

Stockpile 

Planning 

Optimisation 
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Contract Alignment 

Optimisation Model 

Annual Capacity Planning 

Optimisation Model 

Major Outage Disruption 

Recovery Optimisation 

Model 

Uni of Ncle Train to Vessel 

Optimisation Model 

= under development 

Optimisation Models (Python and ILOG CPLEX) 
· Historically used for high level representations of Coal Chain formulated using a integer program design  

· Optimization considers a series of point-in-time scenarios with fixed capacity constraints 

· Analysis is tailored to find the optimum solution, defined as minimising or maximising a single, specific variable, such as cost or throughput 

· Optimum solution is found in one run 

· Now being developed to integrate more with HVCCC Simulation Models, Annual Capacity and the Short Term Planning systems 

Simulation Models (Arena) 
· An imitation of the real Coal Chain systems and processes 

· Represents the key characteristics of the Coal Chain using mathematical and logical relationships 

· Simulation considers the peaks and valleys of demand over many months and flexibility required in capacity to balance efficiency, inventory and costs. 

· Used to better understand the impact of dynamic events, to gain a better total system understanding, and (increasingly important today) congestion risk mitigation 

· Takes time to configure if coding required and requires a large number of scenario runs  

· Excellent for understanding sensitivities and explaining reasons 

Newcastle Port 

Detailed Simulation Model 
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Estimated Coal Terminal and Track Delivered System Capacity

With Producer Forecasts
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Track Forecast Capacity (2010 Corridor Strategy) Track Forecast Capacity (2009 Corridor Strategy)

Total Coal Terminal Forecast Capacity (Including NCIG)  PWCS Forecast Terminal Capacity (MPC Completion)

Producer Forecasts (HVCCC Jan10)

Long Term Planning - Indicative Terminal and Track Capacity 

Key Assumptions 

· There are sufficient coal trains to meet delivered capacity 

· Load point improvements for all new or expanding mines would be delivered from 2011 as required 

· A ñdump and goò train operations model is employed at all Coal Terminal dump stations from 2011 

· Required berth load rates to be met at all Coal Terminals 

· Train congestion mitigation strategies are implemented 

M-A Track 

Duplication 

Minimbah Bank 

3rd Track 

PWCS Project 3Exp 

PWCS KCT MPC 

NCIG 

Stage 1 

Minimbah to Maitland  

3rd Track 

Minimbah to Maitland 3rd Track 

+ Nundah Bank 

NCIG 

Stage 2AA 

PWCS KCT  

Expansion Stage 4 

Nundah Bank to 

Muswellbrook Paths 

NCIG 

Stage 2 

· PWCS & NCIG subject to Board approvals 

· Currently exploring with ARTC initiatives to lift 

track delivered capacity around 210Mtpa 

· Focus of initiatives on track capacity; 

ï Nundah Bank to Muswellbrook 

ï Ulan branch  
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2009:       PWCS completes expansion to 110 Mtpa 
 

2010:       NCIG operations commence with ramp-up to 30 Mtpa 

                2 additional Tugs 
 

2012:       PWCS forecast completion expansion to 130 Mtpa 
 

2013:       NCIG forecast completion expansion to 53 Mtpa 
 

Beyond:   Potential NCIG expansion to 66 Mtpa 

                Development of new T4 terminal 

                 

Long Term Planning ï Update on Terminal Projects 

Work to extend stockpiles as part of PWCS expansion to 130 Mtpa 

Location of proposed T4 Coal Terminal New Stacker / Reclaimer in operation at NCIG 
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2009:       Bidi Signalling / Mbrook duplication / Extra loops 
 

2010:       Minimbah 3rd Road / Extra loops 
 

2012:       Minimbah - Maitland 3rd Road 
 

2013:       Nundah Bank 
 

Beyond:   New Liverpool Range Alignment 

Long Term Planning ï Update on Track Projects 

Train using new Minimbah Bank  3rd Road 

Flyover in operation at Sandgate Potential Liverpool Range Alignment Options 
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2009:       2 additional train units 
 

2010:       8 additional train units 

                3rd train operator 
 

2011:       6 additional train units confirmed 

                   and 3 more expected 

                4th train operator 

                Forecast completion of PN 

                train support facility at Greta 
 

 

Long Term Planning ï Update on Trains 

New PN 92 Class Locomotive 

Pacific National 
Train Facility Site 

New 5000 Class QR Train at Mt Arthur Mine 


