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| NTRODUCTI C

This 2020 Strat@eoggtcdamidempl at es
Cont ext @rospeésccdmnaeri os i n @ahdirtaicdaredt o t h
vol ume scenario. Like the 2019 St
On 5 September 2004, the Aasdrpi oape ®@i Ve Tsaekari os have be
Corporation (ARTCyeaommemscsedbgd p6®weducers and endorsed by the
I nterstate and Hunter Vall ey RC&i)l. |ines in New South
Wal es.

This Strategy identifies a prel
I'n early 2005, ARTC began adocommedate amomtmmaat ed pl us prosp
Hunter Valley Corridor Capaaipt t oSR2rd6t engy | ( HWCED)n,nesr per annudu
t h@t r adseegtyt i ng out how ARTC ¢pmahhedetoeassuire the peak vol ume

that rail corridor capacity 2i0l9t (5¢ rHAuretgggrr Val l ey woul d stay

ahead of coal demand. This HVCCS is the thirteenth of

these annual strategies. It also identifies a pathway fo
under the most | ikely scenario, v

The Hunter Valley -Ir)aiils neenn wmop &, (Wwhigahei & also slightly | owe
integral pastl afgede woal dexmgemntars wpmrlsy projected in 2019. Re

chain. It consists oftoaldédineatoendnecdhaeldl o rtofj ®@ck s for contract
bet ween Port Waratah and Maiitdlemnd,fi@dshared doubl e

track |ine (with some significant stretches of third track)
from Maitland to Muswell brookFdm &dcmi ruipgpterr atHiuwmd epur poses und

Vall ey, and a shared singl enternavok kwiitsh cmd ®£giongd sledemgad!|l ahr ee
from that point north and wdsgtone 1) ,-UBangbakbmane 2) and Muswel
Narrabri (zone 3). This Strategy

Nearly all export coal shippesethowowmeghr efwemasthani secti on n
transported by rail across tshimplneti wyr KBuefsagelldlHeir @ msik nsgo niiertoinme s
Carrington (Port Waratah), ars dree ngf itnhe otnweo 2t earsmiinalis | ocat
on Kooragang I sl and.

It is important to note that th

I'n common with the earliercoealasepgply,chais Ssriantgyl i nked.
identifies the future c@nstdadiamdti ngor atpladbidaaly rodt whrek mi nes &
capacity, the options to regelguweé rteldes evhd d esttrhai ntraianduanber s
proposed course of action tondachiseavacitruaree aqnald swmoaln. The carg
throughput . of the system is entirely interli

the rail net work needs to be cons

The fundament al approach of ARTC in developing

this Strategy has been to prolvi dee tseurf mii rciiregntc amegaictit yYARTC ma
meet contracted volumes basadsamptthenpsr iwhd ichl eg eo fg etnlee al | y ¢
ARTC Hunter Valley Access Urbderatta@lgiyng TheVAR) .i vietry of through
al so identifies those projectan thleati mpawite db éd yr eequiamegde tod per
accommodate volumes that hawermsts yédte BBaeopltyhehain. While soa
subject of a contractual c ompmirtf memta,ncteho sghuetshagse aroeered i n
hypothetical scenarios onlynand tde rkety ipmplpy steh atf dheh Str at e
vol umes wil |l be contracted.

2020 HUNTER YVOYRRLBDORCCAPACI TYOESORABUEGATI ON DRAFT



ARTC

The HVCCC also makes an annual decl ar af
HVCCC Master Pl anni ngystem capacity of the Hunter Valley coa
Decl ared I nbound Throughput (DIT). This

Capacity analysis in this tSermtregly $wn&etemnoapaciountawnd rail systen
the capabilities of | oading2®&®2d,urnlhea HVICELCi mtaesr fdec es mi ned a DI T t ha
including the capabilities afhamritvatck rsagislt esni diap@sidryd that is, tra
ball oon | oops. In other worcasa,paati ttyheloesnanlousiremprefsemdacla constraint
project the identified rail thapagihtpywtwi IHVCIKEL dawasi If doblee,ashut hat trac
this does not necessarily meampatche ycavall | swmpp!l yoanfsdirmiwi lclurrently co
be able to make use of this capacity at that stage. This
broader coal supply chain cdpatiityeanalnygiss apaci ty efficient
undertaken by the Hunter Valley Coal Chain Coordinator
(HvCCC) . Since 2016, the Strategies have includ:¢

refocussi g foofr waRTIC i nvest ment program
The HVCCC is respomdciirbdtei dmowfaheée ttechnol ogy and innovation with a

coal chain plan#tidmgy o@mdbdtomiga tdeaeynsi ng ef ficiency aonfd | owering cost
basi s. I'ts role includes comrtoiduaa ns Ibya sd esv.e |UnpdiergpiannHungt eérhi s approac
Vall ey Master Plan that dealisnntwiotdhuctthee® no ptfi mieswatpiromr esfses and techno

capacity enhancements acr os ARAICI Nelt evme kt Conft rtohe Opaalmi sati on (ANCO)
chain with a view to providiopdian sé&ntA&KFwWatr&d cphamwmingn the Hunter V

road map. through enhanced dynamic capability to n
variation and streamline network wide tr

ARTC is strongly supportivmamédgeéeménst maANEO® ip$ ammimgntly being i mpl

process. I't sees this Strat dgey wae nbdHtelx hmene dinndg tthe proovi,deompl eting

the supporting rail infrastracctosse tdarealHusiterf draltley maeg twor k.

planning process, and to respond to the investment

options identified in the MasTteirs Pdanl.d in future be supplemented b

i mpl ementation of the Advanced Train Man
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ARTC
Contracted plus Prospective Volume at Newcastle Ports
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Fi guBeCulrrent Volume Forecasts vs. 2019 Strategy Volume Forecast, Mu s
System (ATMS) which prasaes Tbhmmbocoatbonsechnol ogy and inn
safeworking. continues to align well with a sf
increased efficiency and capacit:
While these initiatives offtédratsithreirfei ceamtai inmprRrovement ®f un
in efficiency, they also havaend hac cpoortdeinmglayl alos d ndcocelanseent s a
utilisation of existing asseltosopati nmved sattmevretlsy. | ow cost .
ARTC believes that industry Gkmames swppercta el sf
the approach of delivering capacity at the | owest
possible cost. ARTC contracts ofevaerrgorleleinng 10
basis. Contracted exlpDantipcaoal v ol
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Contracted plus Prospective Volume - Ulan line at Bylong
MNote this section includes Bylong tunnel
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Fi guAeCulrrent Volume Forecasts vs. 20®BMaStgroatleagy m¥ @layme Forecast, Byl ong

Contracted plus Prospective Volume - Gunnedah line at Ardglen
Note this section includes the Liverpool Range

60.0

= Prospective

s Contracted

| e=\ost Likely

w2019 Strategy Most Likely (raw)

40.0
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8
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Fi gubeCulrrent Vol ume Forecast vs. 2019 S&Muastveeglyl bvrod ocukme( nitoprae)c ast, Werris Creek

in Q1 2020. They are essentinmtlpa isnt a®dd 21l aan daptpa ox.iOmamtepday in 2026. | {
this level until they start ftroondetche nHunftreorm \Qall 12e0y2 4t,0 fGedntirnagl Coast
to 157.9 mtpa in 2028.

The Strategies hapreoap@&atyisveet out a
Access hol der s -ocvhears es otnoe nvoott ailmeelmle s cenari o to provide an under st an
in theO2®ldperiod. This vol ume ntseqy urentc elsearf val hinghout come. Thi s
replaced by new volume cont rStcrtast eagy tfhalsl ogws ntthe 2017 and 2019 str atf

incl udnosg &ickkamlayi o as a middle ground t

Contracted volumes also indlehgpe supptootI mbrmt gletafil ed capacity pl al
domestic coal. This volume is included in all modelling of
capacity and wutilisation. This volume declines to 8.8

2020 HUNTER YRRLBDORCCAPACI TYOEDRSBSUEGATI ON DRAFT 6



e A |

Contracted plus Prospective increase in annual volume 2020 - 2029, by mine
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Fi gub6evoll ume growth forecasts by mine, prospective scenari o. Note that
The most I ikely and prospectlTihee mosendri iked yhawna peeorspective
sourced from current and potsemfeborbcastesthhbdbl detsbehow curre
the basis that: volumes. This Strategy is based c
rather than using the greater of
T Most likely volume is t henowolnuamee dp avtoh wianye st haasst i n the 2019
access holders consi der icsasteheiirt b ess tp oassssiebdl sedhetchbantt rsaocntee du r
of future volume; and volume will be reallocated throuc
system, which will reduce the net
T Prospective volume is thateqwhircehmeanctccess hol der s
consider is their best assessment of maxi mum
potential volume over and BbhevmoeXilkitkelgy scenario in thi
contracts. bullish than in the 2019 Strateg)
from the Gunnedah basin. Vol umes
Under the provisions of thMdu#dWAIUL bi ook samd mat tehefport, par

the RCG to determine the proepecti Howewleu me s otl uante dmem t he
to be used for the purposes thfant hins t Siter 2t0elPy .St Trad eRGG f r om 2 (

comprises representatives of the access holders, along

with the HVCCC and rail oper aRroasp e clthievd hu eleu meod ufrreom Gunned
scenarios have been reviewedanandtsumeomptoed by et Hower than | ¢
RCG. from the Ulan |Iine remains simile

This Strategy continues to dalguar2estt-B <haopva ctihtey tdhrreeec tvioyl ume
from the contracted number dfhepanolss, |ukieny tslkenmetimod s showr
first used in the 2019 Str atlelgayc k rlaitrhee)r arhdant hheh e2 OrleX hStdr at e g
used in prior Strategies of coalpauli atoinng npatimg ftrham the 2019
contracted volumes and assurmed etcrasitrs d dhrafti gwer &t ib@mn.h above ar

The change in methodology reowmlttractied a orhiummers iancrntédasdi me t
in capacity. comparison with the 2020 vol umes.

the Newcastl e ter mifnarl st,heatByMusnwe
I nclusion of a volume in thMampoedl| d ikedtyi on (pwhisgpltecits vtehe n
scenario does not imply thatl i ARTC lmeldi i&Maesswietd hl abdtrr eteotke ( whi ch i
vol ume wi ||l eventuate. Rat hereprietseing aus ek af anogui bd dhet Gur
the nature of the projects e @guibreesd oiws tnledt ggroovwthh under t he
environment . scenario geographi7c slhlows wthiel e fi
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Train Numbers by Region TR

120% mUlan

® Gunnedah
- I I I II I I II I
0% .
2020 2021 2022 2023 2024 2025 2026 2027 2028 2029

Fi gui7ePelrcent age of-NEtwbnk by Sebhr, prNopectihae so¢maritoain numbers are
from each of the three zones as a proportion of all tr aidnosmeasrtriicvi ng at
coal
proportion of total trains bryaizmolniene .T hSisneu Ifti agnueroceuss he ngthrlyi glhato p s
the ongoing transition of vorleudrec & rtohm ss oturtéhnsodct i on ti me by re
Muswel | brook to the north anpdr oseasshti.l ity and time delay from bo

|l oop at around the same time. This
There is still a small butredt aklte prvalctme adf rtat dfeffi ¢ hfamomheo

the Western and Southern coaddijfusetlndesn te xfpaoattoeerd afthr7u%.h Thi s was
Newcastle rather than the t r6a5%,t ibountalwiPtohr t ANKEOnbH eai negk piompl ement
pat hway. This volume is geneHurtleyr u\alnigey,atehss menti oned earl i e
contracted from the coal f i eilndst hsiosutchh aopft eNre,wctalse lceapaancdi ty t hr e
on this basis has been i mpliicncrleyasreedc ogmd stehdi si ni st haessumed as t
volume forecasts in this Strfagdregtyhi s Strategy.

How t his Strategy has oba@etibaéke VtehleOheadlways are calcul ate

basi s @duklglheedpni nci ple. Under this
The devel opment of this Stbatedgy heremmaixns st ygmadomaed the one a

cal cu

the po

and
ducin
th tr
is t
retic
prev
ed ac
r and
shol d
he st

princ
fter

I

E:

é

met hodol ogy of the 2019 St r ameeagryi.n ¢Hotweastert,heasdriitvers taheoretically wi

forward | ooking document it yneeleldosw tsoi gredll.ecfthitsh eerbsewssrtes t hat driver :

understanding of actual currbeentabalned tfoorderciavsee antetfwolrlk | i ne speed.

performance and as such relevant assumptions have

been updated, as discussed | aAtter adjusting the capacity to reflec
coal trains, saleable paths are calcul at

I'n common with previous Stpaetreginéagecodl| pcapgadcictay icoal paths. Thi :

analysed using a set of princdwedress cfarmrrc eélhleatpircarcst,i cnradi nt enance
utilisation of track. Capacialyl dwanccad.cul ated using
headways.

and a

This 2020 Strategy has moved to adopt

On sitnrgadcek t he headway i s dledd sneesd talsatt halpitd mmett o etsh é man ees . Thi

the front of a train enters naotseabhclte ocnh abreg eweferno mh oporpesv iuonutsi lver si
the time that the rear of 't hwehitcrhaiuns ecd etalres Dehcel aruerdn oluntb ofwonrd Th
the | oop at the other end ofestthiemasteecst ifornom Tthhee | HW@EG.t The canc
headway between two | oops onapaml iheodnowgreinfoaursmlvyo laucrreoss t he Hunt e
section of network defines tThei scacphaacnigey iln mapprfoach hpartovi des g
section. A transaction ti me amnd acosnos iasptpd nceyd, taon d eaclolgonvwss ef or di
the time incurred by trains tehxee ctuhtrienegy zao ncerso,s sgi vwipreg idgriecaatldry ac
signal clearance time, dri vecalrcewlcatiiommn taofmec a paacccietlye roart idoinf f er e
and del ays ttor aihre whherno uigth appebwohks the

|l oop before the train taking the | oop has fully cleared the
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el

Al so, instead of wusing a tr alihne chawpicled | aheoAdjasemenhi Bact or
Strategy has adopted a rate Sotfr aatcetguya,l avnod ucnoempl aorsisson wi t h t h
incurred during |ive run, by20z109 eSt rTahtee g vyi,v ei-Ist usnh ol wons siens Taarbel e

alculated as the difference between planned and actual
onnes divided by planned tonmke.zdhabk peveentagkoss rates n
hen converted into an escalsaetpiaornatteo ardejfulsetcme ntth ef arcetqourisr efdor

c —~ ~+ 0

plift in capacity. This appirsoaacnh e nsh acnocnesniednetr efdr oomo rper evi ous
reflective of actual I i ve r usni nvgalrei aandcjeu stthnaenn tt hfeact or acr oss |
cancellations rate, and also picks up short Il oading. The
adopted rates ar-2. shown in Tabhe 4d4djustment factors for zone

than in the 2019 Strategy and in
For compari swinde auplyisttemr atae refdug&.t1%n in theoretical capac,
was used in the 2019 Str at egpyer fAosrsnuamicneg atnhde tlroasnss arcattieon t i me
for 2020 would have been si mipldaart eidf aunsdi,n gt otgheet hsearmewi t h s ome
met hodol ogy, that rate woul dnehtahvoed obleoegni ctaolo ihmpgrhove ment s, t he
bet ween the Port and Ul an whciapea cuintdye risst avtairnige d hbeut mostl y a |
i mpact on capacity on the Gunnedah | ine.

This 2020 Strategy continues to

The use of zonal maintenangperfossmanatesieirs valdsdérom the di gi
being considered for use i n afsuttuhree bhsatsriast efgoire sc.alTchuel ati ng sec!
previous approach, which was derived from the HVCCC
DI'T calcul ation process, was TNbistappspacknbdf wusedgaactual r
parti al mai ntenance definit ipoenr faonrdmai nsc en owal so nagpeprl iaevda itloa btlhee G
due to changes in the DI T pr2o0cle6s,s .t hMo vUlnagn tloi nae rienv i 2s0eld7, and
approach would better refl ecRortthse sientptaicotn ofno rc atphaec i ftiyr sotf t i me
di ffering amounts of maintenance across the different
sections of the network and ptropvadeédi andnpotkeketianbiyg radio sy
provide better aupgtmenetnt t o tthhee ftirruset time in 2017 to calcul .

theoretical transaction times, wl
More time is needed to consicdeuntbBefappsopgmniadtehesasance ti
f the proposed change. Two akcecye liesrsauteiso na.r e Tahheesteh etri mes ar e c.
urrent actual mai ntenance | o0oss rates give adequate on
rack ti me, amldi gwheed hreai mtoenn a ficteh eyt i me from when the rear of
ther service providers | eads tsecd itornaakntsysttene Itasas nt heantt er i
hould be accounted for. |l oop reaches nor mal actual tra

»w O —+ O O

Consistent with the HVAU, a fvtalré athiirhé ttyh aotufd etrhrhawsgh tr ain

been formalised in the form of stahme TarsgeatncMant hl y

Tol erance Cap (TMTC) . A 10% TMTC has historically

applied across all three zone¥Wheastdooaoappbei sgatedins arrive

preferences from the RCG. the same time it is necessary f ol
at |l east slow down. One train is

The 2019 Strategy applied defower t il TCoofpp 8&Wite the other |
zone BO0¥DPbased on consultaticoann Widgad tthoe aRCsG gni fi cant del ay
and preferences from Zone 3 eafcfceecsts ohfo ltdheersse sTihmusl t2a80p2edoms ar r
Strategy reverts back to 10% haec rporsosc easlsl fzoorn ecsa Ifcourl aatlilng tr an:

year s. train |l ocation dat a.
Adjustment 2019 St 2020 Strategy® 2019 Strategy discussed the
Zone 1: 7. @dpPropriate all owance for this e
Live run 1lo 8. 7% Zone 2 9.B&t h the time |l oss effect of a t|
0,
zone 3 8's?’t/"op and the probability of a si:
Mai ntenance 12. 3% Al | zones: olt?cﬁ%ring. Thi s suggested an app
TMTC Zoznoenel+32': All zones:Sdiogwyl taneous arrival is in the o
that for a simultaneous entry | o
Zone 1+2: Zone 1 75, 7% S ;
Adj ust ment Zone 3: Zone 2: 74_I000);\ger length or additional stgn
Zone 3 74sekonds of this. These values we.

Tabl®e-AHjust ment Factor (note thatUPRd e&ment sy diaithe a¢50ad galcul
by multiplication of the percentagqoragmg hatvherpbelrayn R fdinttiadinned f o

2020 HUNTER VYRRLBWORCCAPACI TYOEORBUEGATI ON DRAFT



ARTC

The 2019 Strategy held to tABe apresiuotdts ttheaieni s | i kely to be a deg!
performance and transacti on betnwee ecnaltchud a2Z0Ololnsand 2019 data due to pi
However, with train confi gurlaitmiotnast icoomst irnauti hnegr ttoh aerv odurvdeer | yi ng chan
and i mpl ementation of the t roapcpko rctiurnciutiyt fuoprg riandper opreongermatm,and r ef i ne ma
it is appropriate to now updSttrea ttehgeisees.. I't also highlights an oppol

operational i mprovement .

The capacity methodol ogy has also been modified
slightly so that forecast chamfgeschangesai hncoapasitgraes a result of
better reflected. The met ho deon hoagnyc eunseendt si no uthlei n2e0dl 9i nantdhi s secti on, [
previous strategies used secltiivoen rtummelso scsaland ameeidn taesnanhcee | oss upl i
actual average of all the triandisvitdhuaal ozpoerreast,edupdnattehde train perf or m;:
period that the train perf ortnraanncsea cwaiso ma ntail nyes,edandl hwesi ght ed f orecast
approach meant that if the raarte odeotfaitlread ni nt ytphees riesl evant chapters.

expected to changle roevfelredti encce dicth twtalssannge el ement has been quanti fied,

calculation of the average siempricomest itnee transparency and traceabi ||
the methodol ogy and all ows for a compar.i

Train performance has now ppeerfocalancleat eadtihy st Sairmtegy with previ

type and section times weighted by the expected

proportions of those train typdse By lgar &erSuThp [flbsl owiana ci t vy

are the contracted train consists that were captured for

the purposes of calculating pAtfohmahtme ARTC enters into contracts
assessed based on a set of assumptions.

Ul an line: Strategies have noted that the need to
the cancellation and maintenance | 0ss r

T PacificodatdId/n®3I/ TT classcpdsd460HPactual performance could have t|
AC) | ocos wi+9h 1906 wedgonsorcmenss,equence that as these change over ti
1,541 metres nominal |l engttthat there is a shortage of capacity ev¢
capacity existed at the time contracts

T Pacificodatdmnallass (4000HRJIDEChel obasges may be external to ARTC.
with 92 -&af@®@hsnet tonnes,catmpbaBAded by the inevitability of chani
metres. run times as the train fleet evolves an
changes are made. Also, the increase in

T Aur id32xn 5000/ 5020 cl ass ( 4a4n0d0 HgPr a3nOu ITaALi ty of train performance i nf
AC) | ocos wi-t8h 6808 waegomnso mpmess,i bl e by the digital train radio sysH
1,514 metres. resetting of section run times and tran:
whi ch also feeds through to changes i n ¢

f One ®3% IXRN class (4400HP AC) locos with
96 wagdPnk00 net tonnes, 1, 5F4olr mehter epsur poses of capacity planning,

i mportant to understand |ikely throughpi

Gunnedah I ine: compared with the capacity projections
in the past. ARTC continues to monitor |

T PacificodatdIdmnNBI/ TT classpedsfBOOMBNce compares to underlying assul
AC) Il ocos wi+t7h 9824 weaedgonso Wheesr,e t here is a sustainable change in |
1,296 metres. ARTC will consider whether a reset of a:
appropriate, noting that recognition of

T Aur idB3xn 6000 cl ass (4400HPc hha)gelsocions paeirtfhor mance assists to creat
82 wagdbnk54 net tonnes, 1ljBA8B6énmevessto maximise system performan

To the extent that trains opCGonastiestwanth vai tchontshest2019 Strategy, the
di fferent to the contracted anodn ssiasltesa b Ipee rtf oorrmeagnec et,a balneds previ ousl y |

hence capacity, wildl be dif fceanetnrtact ed and prospective scenarios ha
been supplemented with equivalent tabl e:

With the i mplementation of |ltkeltyr aok umier seciemaupgr adihmge remain in

program and changes i n trai nRepceoninoermdaendc ePr o jte citss h&a sNeatlwsoor k Capacity

been appropriate to update the transaction ti me

analysis. In undertaking thilowofrkliy hlae |be¢oame c e

apparent that there is a very |l arge amount of wvariability

in both the time it takes a tiThenTangéeheMbobopl yoTetarancanGapn(TMTC

the rate at which it accel erdaetseisgn eAds tsau cehn a bslaemptl hee sciozret riasct ed pat hi |

i mportant, but due to dat a idesgureese iaf ifsl eexurtroe nalliygn wi th the supply

challenging to process | ar gevanruinebteirosn so fa ctrroasnss atchtei orness pecti ve zone.
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al so be an input into deci siamsi mdroauas e nihm ntcheercerngt i c al dwel |
invest ment and contracting ods atdderte oarad moorleunter.aiTrhse f or a gi
intention is that ARTC wil | temwsurien cardeeagsuiant ge tchaep apcriabya btiol i ty
all ow a peaking in train patdcpploesriamgl nreagwearhe nto wihtehout any of |
TMTC, relative to the aver agteheacawersagehel eggregagtrh of dwel | . I'n |
Hi storically it has been appdfifesdetasbya expencdtaatdi dmspuaf | mpr ov
across all three zones at 1O0Owhpiecch cweanst .expected to reduce dwel
increase saleable capacity.
It is also important to note that the methodology that
has been applied in the capacWhgrettabpgi asehaselleen tohance
calcul ate capacity on a dai layn biarsdrse aasnad iamp ptlhye tphreobabi I ity o
variance buffer as a daily adppadstiyng ot rpaeiark, ahktutl Oa preed wcetniton |
above average demand. at that | ocation, since | oops ar
together. Whether there is an i nf
The 2020 Strategy reverts baakhsta aiweifiaoarmhl@%case wild.l d
across all zones in the Hunteceirr cviams teayn c ecso mgprad ebda Iwa nche tohfe t he
approach in 2019 whereby in response to requests from

access holders in zone 3, ARTCtretdoobd BhsoTM&ECnbbed here th
8% for zone 3 for calendar ytearrmi2al9 aomd yl.o a d omeeisntl dawedl | , i

2 were unchanged. number of trains required to mouv¢«
divided by the number of train s
Transit Ti mes extent that there are surplus tr.
velocity wild.l necessarily slow di

For any volume and networ k maaryficasreat ben as ecnemar i onpiotr t ant ¢
is possible to predict a thecorroestsiicrad ttirme non rtamesirtaitli nmmeet wor |
bet ween two | ocations based on the actual train speed
and transaction time informalt BdnmMandad pEobamidityy based
approach to calculating theoretical |l oop dwell, escal ated
by an all owance for congesti oART&|l agydbrstdndnng of terminal
percentage section utilisatimamepl ate capacity currently sit:

This 2020 Strategy includes Sircmihfsi codn tf ogrecvatsht heyaonmsd t211 m
times for each of the contr aecxpeedct edb stto Ihe&k emheyt almyd t he PWCS d«
prospective scenarios calculTaarendi manl t4i(sT4db)a.siTshe fTod |porwdjnegct |
on from the 2019 Strategy t hiatt wanst rgprdaurcteedd tphlessrenifrog aphper ov al
first time. These graphs areandcRWQAXRdadwmi stehde are |l XlvaMay 2018 |
Chapters and should all ow t hper dacnedeucksitrgy wiot hd etvhed odbevael opment

broad understanding of Iikely future cycle time
out comes. I'n April 2020, NCIG submitted a
application to modify their plani

I't should be noted that adaeappirongeldi ghhemugthipluitsztaiparci ty of |
rates as with ANCO and pr opomstepda wid h7 ATnmMSp a.esTuh & si nocnr ease r e
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It

n

be ¢

additional

of already compl et ed iinnccrreenmeennttaall tienrintiinaatli vceaspaci ty coul d
the existing footpr i nptr oogfr etshsei vteelrymifnraolm Q1f 2a0p2p2r oivfe dr,e qiuti r ed .
boost overall terminal nameplate capacity to 224

There is no requirement for

capacity for ARTC contracted
should be notetaskdt the NCIG push

vol umes.

assembly model has had a posiTheemompakikehytéseenari o would theoret
net work and terminal op-dawt iionncsr ebnye nstnaol o tehnihnagn ciennternat f rom | ate 2023.
and iwetkatrain flows and enlpamcitngenettwarsk | i kely that some contract
robustness, particularly f orbetrraciansi sferdona ntdh et hwaets tcearpnaci ty trading coc
coal fields. This increment ald eenxapnadn shieoinn gi smetth.er ef or e
consistent with and complementary to improving rail
net work performance. The prospective scenario would potenti
the capacity of the terminals even with
The HVCCS has for some yeaeshassemedtshatHowever, it is again I|ikel
woul d be possible to achi evewosudnde ailnl corwe nveonltuamie sc atpoa chiet ysat i sfi ed. The
through enhancement of exi sthientgweteenr ntionnatlrsa,c tuepd ,t omoast | i kel y and pr os
namepl ate throughput in the voorldueme sof a2n3d5 pnottpean.t iFaolr ttehremi nal capaci ty
purposes of this Strategy i tt hhiass Shtereant eagsys,u m&sd sthhoatn i n Figure 1
Forecast Volume v Assumed Port Capacity
300
280
260
240
220
200 H
180 H
o
§150-—
140 H
120 H
100 M s Prospective
s Contracted
80N ww=Current Port Capacity
60 = Assumed Potential Port Capacity
a0 L e \lost Likely
20 H
2020 2021 2022 2023 2004 2025 206 2027 2028 2020
Fi guBeFolrecast volume at Newcastle Port compared to assumed port capacity ( mtj

2020
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OPERATI N
SYSTEM OPPORTUNI TI

Cont ext trains to peak at up to 97 per day, thou
capacity exists for this to peak at even

Operational and system opportunities have become

increasingly important as theTh®atdoa@zhacmaifmciussespparted by a capti

optimising efficiency and c aopeaciattye dwibtyh &f holutrb pacbcoavtest s ai Rasi fi ¢ Nati o
of the existing infrastruct urPeN) ;I nAcurre azsoinn g Oenfef iRaaiidnc(ypr evi ously Gene
provides the platform for t Wy oHu mtgerAu\salrlady at of GWAAX) i) miasned , Sout hern &

its competitive advantage wiRahilmr otabde (gSISoRoa l export coal
mar ket .

Whil e rail operations are dominated by
The Hunter Valley coal chafnomsthei horahpuodat hael seedrrives at t he
to feed coal into the expor tnutnebremi noafl ss noawn eed bmi nResrtt o t he south of

War at ah Coal Services (PWCS)f raonmd nNenvecsasitnl e¢ hGoallit hgow area. This tra
Infrastructure Group (NCI G) .t hTeh eSsyed ntewo Ttrearimisn anlest wourk tass f ar as Br oa

di fferent operational modes .ThRW®@S,i swhail csho par ovwoilduetse of coal supplied
approxi mately 65% of export acnadp avcailteys, Puotiinlti speoswea psulalt i ons south of
based system assembling di sclrheetree caareg oneos itdoe nmeiefti ed capacity issues
vessel arrivals. NCI G, respadarsei bslheorftors etchhe orne noafi nihreg ARST% net wor k  wh
of export capacity, operat esoultasrigdeel yt hoen pao rpu salr ebaasss,ed nd accordingly
system with a | arge percent agee sofnoitt sdisstcoucskspitlhiengnet wor k bet ween t he
capability allocated to dediacalt dds |sitnogrtaogne Jfuonrc tii nochi v(iwchieale t he Hunter
customer s. the Sydney Trains network).

Operational piramnidng rampd iloinvAd t hough there are no identified capac
coordination is undertaken hy neiteabHVQQC.r eTghue rdearielnt s of trains acces
schedule is constructed by tnhea wdM &KC G rtoov i adcetsi eowpee rcacdalo n al challenges
deliveries in accordance witphotteme iGar goo Asmspeancht! yonPltahne Sout hern coal
(CAP). Execution of the pl amwoirsk dopt iwnitshe d htehrveaughabridalty of the wunlc
time decision making undert a\keemc aisn |ac ccoorad a ntceer mvintah s .
principles and protocols agreed by the industry.

Train size
ARTC is actively engaged with the HVCCC, rail

operators and other supply chARACpaonmhract $ nomwotrtkke nlyasi s of a contr
together to review planning eantd tdpeemeantti aanoa lp aprhosc eksnsoensn tacss Base Path
reduce waste and to identi f ylroampcdretsu noift ipeast htso airmnepracswseoci at ed wi th a
operational performance. configuration, giving an implied contrac
Rai | operations Average train size as contracted with
was 8,281 tonnes.

At 2020 contracted volumes and train sizes, an

average of around 68 |l oaded tWai gkt a@eaveéemadhpe deliraered coal vol ume
each day of the year, or onewatsr aiprmp reovxea rnya t2ell ymi8n wWt9els .net tonnes in 2

Capacity planning makes pr oWwiOsli7on 8f,02r5 4t hins RmOAMH &rn dof8, 197
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The decline in average actu®dlpetrradaiomssicoatfiimarm 2®1ldet o nt er e
2017 reflected the continuedoinmeredseaiing time opntdhporstyisarem wit
of coal coming from the Gunmonepcalhthagi rffdicvemsiyomnadf ARTC r ec
some coal from the Port Kemhlraimodlentge hmiasala tpotentially eff
Newcastle and a temporary inarce@asei tatplaeinymlwdhrenofi mpl ement e
trains from the Austar coll imamywerThese traffics use a
small er than average train size, in particular the Austar
coal trains. The subsequent cHoawewer ,i NART@GIiins sdawet ircedd exchbout
natural variation rather thamtamy umdpomhit mgtims| pyinng heer eed wor k

trains that are |l onger than the c

FigulesBows the historicalt hgoroomtghh ians saevsesrnaegnet and change ma
train size and the current ecortct @dt evdhitchaimaysiined valte ti mdr ast

Newcastle terminals for thesyasntieond fadnecadt oinrs.t el onger i noc
Strategy. While the Strategyeils vekasadh omctriraseontinr zatpadi ty
train sizes, ARTC expects thatheirnspmpootritd emgt henrfe awitlriuchheara i
continuing trend of increasipmgoavernagdge tgrnaies gihzese thauaagls, t
probably not to the same extérty xant te ogsowtthheac bivevreéedngt h t
in earlier years. The move by mAtnritiomstad hayoplwagegomn the sys
train will, if widely contradtaedt heypmoret |ti kkied yt teoend.ead t o &

capacity. ARTC does not anticipat
Train Length train length on single track |ine

appropriate enhancements.
Train length in the Hunter Valley and along the Ul an
line is |limited to 1,543 metrlecsngelrhitsr diemsgtal sroe cpaytne rsteisal |y
the constraints of departurdadicsdadcsce(pdhtiiscuelaar ity i @®tgeKCh) r equ
the Hexham Holding Roads, Uladan elriané olncomr| é mptolse, speed restr
ball oon | oop constraints, asdgantdnadiamg diostammnaes / or capacit
bet ween signals and | evel crossings.

ARTC is continuing to review op
The Il ength Iimit to the Guinmaidas$, basdni $§ scdrB3&®t Imy undert ak
with North Coast |ine trains nogpesnatgiang otne & ediwmielnalUl laemn @atinkd. N

Trains to the Austar mine ampdttotlia@addtyi cnppoouth omnfger trains
Newcastle operate with substmadteildliing swhhddt dre cemsiisted. t o val
and opportunities. Subject to the

Actual and Contracted Average Train Weight at Newcastle

Note: Historical contracted weights are as contracted for that year, in that year. Forecasts are as per current contracts.

9,000

u Actual

8,000 -

7,000 -

6,000 -

5,000

4,000 -

3,000

2,000 -

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029

Fi gufleAv2erage Train Capacity under Contracted Volumes (tonnes)
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engineering

investigations, ARTC will/l devel op business

assessments

of the costlsf andnNbenpfei@a 8§ of providing

nfrastructure enhancement s.

necessary

ATMS woul
situati
ignalling

ignificantly
XxXtensions.

® »w ~+ 0 u

Trains made @unpnefAQL) wagons are
in incregeneamgaltirpi nestemigethediho 60 km/ h | oaded a
Due to t he eenpitmi,ndthioamghofl oxomeoti ves of up to 30 to
safety ovanmrleape,r MATNMS dwitlol riumcrag a 8é® km/ h

standing space in some |l oops. ATMS al so

simplifies and Hevweawers, tewregicmedr ionfg leomgpl ysi s has i den:
to formation issues it is not possible t
approval to operate higher axle |l oad | oc
as 30TAL | ocomotives, above 60 km/ h to t
basin. Accordingly, trains with | ocomoti

Hunter Valley moa¢ nheawoiB4isommpsabaeeolfi mited to 60 Kk

stock with MUG wtedh e oodkl.e Thhaoasdi mpswelVEAL) has decl ine

tonne wagonas)s, hlewtvitehhe | decrotmot Covaest hlaivree not gener al |

Stratford

ri vawaky
ccommodat e

rail way

me

ngineering

ndi vidual

the Iines o@petrfatofngValned hRoiGuthn@arda honnliyne since mid
axle loads (100 tonne wagons). The

to Austar cTameroenliys potential to i mprove cycle tim

tonne axle | oanps oVe6chpanodtrmadcko stefce i soinrsglbey i ncreasin

empty train speeds to 100 km/ h. A transi

the quesitmotnhe fDgwn ndyi rteoc thiioghheérs aolwe under way i n

5 tonnes, basisnesThTheirse dssoawssed in more detail i
constraint on ruwsrecingnsuch higher axle | oads
track structure, and indeed some wagons

30 TAL wherClt Bed It @al Ci€sS particularly
axles can also be significantly above

coal is distrTteatHwntuere viéall lye ywi g ehrnenr @alhley conf or ms t

outline plate B, which allows up to 3050
4270 mm height.

capacity perspective though, an

ovement

narrower

o —+ T unw S

w ®© o ®» O O

oad offers Aideatteid édknetfidy umd s ssndeiret aken in 200:
ncreased, agsi nde tolpeare@ni ©fno ngirgpriufcii magnta Nort h Ame
nes per metodéd i mfgsttroaxikn oluend gtnke. t hearhe Hunter Valle
enefit frahmlwevi mg halglhert ovelh gihltd pelri gntettlrye of train
|l ess capaaictry alsd nitg e wtoo kb cqipac, tlyut However, th
et by theildemder iwvalgdrhane ediindge tfog obre a | arge numbe
to remain swietchifn ct henpetdi unethurse (i ncluding the Ul an

Ardglen tunnels), a major impedi ment was

centres on the multiple track sections.
assumi ngmopkerpntibuisl bui 6t34ddgmm or 3660 mm, and
ant age of gtemerhiugheant aaxlae dlso dek,i ng adopted over ti
woul d incmmagoe.i tRi o wdwel dnadalnsd i nes remained at a
coal and ume B0y mmo ddead kwaxegonges. A typical Nor t
Xi mum act walhiaAdlee wiowd dils relgus ere tao mi me mum of 3940

of the track. Hi gher axle |l oads coul d
ncrease tr awWki Ifemifdeawewar kssucehr emsb uialitt to a hori zonf
ion failumsdandandr @ ditng st teo nfsin sdeericywi th the wid
the absencéd aocfgei pocropadged omaiodt érh&nanet work remains
Formation i sswséedanwauldd amaelquitr evodié tdairlegdii re extensi ve
accommodate it. Prima facie this does no
repr es e nretf fae cctoisvte pat hway to higher wvolu
derations the position adopted in

to retain 3M0herAdt raesr tshter sntoeng in@lc laxkdreance i ssue i s
However, ARTC ic<lemermntcesr dwirewiomd ati mieg idfoubl e stacking
supports the w@mrk ntco pdrealARsSTeC ashpiigleesr toxlaehi eve doubl e
clearances, which requires a horizontal

clearance of ®»10Wekefmm. tARTGi tion is to
require any new structures to be built t
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However, the double stack reqgANCOmeas bheendirmplhtememted acro
interstate container operationsa.ndl riGtuemmsetdathe | ¢ oretsa iamar wi | | b e
trains do not operate across tlbethueretnerHeXdlalmeya nmde tNearcla,st | e ¢
other than the short section bethwee ANCBEr g @d meoadow ARITLC wi | | re
Maitl and. This sectiostiaskpr eclANdCe&®d ofnr d mad owu Iplee f or mance t hr o
operations by the overhead wirimnugncdadwtnh omfce fully i mpl ement e
Broadmeadow. Accordingly, ARTC exempts the Hunter
Val l ey, extending to NarrabriTlhaedf dNlarowimhgear anidnttle proces
NSW North Coast I|ine, from itismplbeméret esdack cl earance

requirement .
f Optimising asset performance t

Operational Il mpr ovementntlegriat éda whoV € Sof asset |ife
improved use of reliability ar
The 2019 Strategy outlined a mombeoriofigogatrati oniamprove dec
initiatives that aimed to improve the performance of the
Hunter Valley Network alignedf wintchh em@p aa@i tsynergy between t he
assumptions. Several of the | nimaii attievneasn cleawae dsinred evolhkem ont rc
delivered while others are stiltlhrhaighg imlteegmead.ed coordinatic
intra week and day, with the c
These initiatives included: increased effectiveness in mai
and with improved train flow c
f I mproved response todfail uresntoengrtantei onne tfwaceukske/ sd aoyn ctohmeb i pnree

ARTC has wor kerdaiwi tohp earbactvoer spt anni ng processes and coor din
i mprove the recovery time ofmuflaiilpelde atsesaertss ionn Itihvee oper at i

net wor k. I nitiatives 1incl udesawoer kainndg ewiftihc i oepnetr attroarcsk ac c e s
to develop and i mpl ement a satcanidvairtdiessedvhi | e i mproving ove
communi cations process to sudpapyorftort hoeurf acsutseesotmer s on a mor
possi ble response time, allowing operators to

|l ocattsecue | obaohotirvescal sPaReeigaritng the Master Train Pl a

at strategic points on the nseetcwoirokn, rwhni Itei meRT G nhdast r ansact
undertaken a review into wheatchteuralt haev er age perf ormance whi

Muswel |l brook provisioning cetnhter eplcaann rreecsopgonnids etso vari ati ons
the demands placed on the performance of the
Ulan line by its geography YaFnodc utscepdo gmoanpihtyo.r i ng and manager
operational constraints around
f Minor networkdARA&Encedmaeni §i Byl ong tunnel and Muswell br ook
mi nor works that could qui cklhyatdetlriavienr filnopswr oivsedopt i mi sed.
train running times through key sections of the
net wor k, including: instal faetfifoenc tafv er e pnetaetgerractei aolgnn toifa itnh e
at key locations, tracksi de pfrloogrraa mmainngt emiaanhc ea tfoocus on be
improve sighting visibility,ancdonmpipeteinbenntofpr®ocdees.ses t hat r
Track Circuit installations danf ftehree ndl aprnerafnodd mance charact e
Gunnedah | ines and install atainodn noofr es peefefd bco aerndtsl yt cassi mi | at
enabl e higher speeds at tur ntooutesn atbhlaet icnucrrreeansteldy oper ati ona
have no signage. These initiatives were delivered
Vi a he ARTC 2019/ 20 Corri forncQaepaistianlg prrecaglr atni noer cooper at i
within Customer enhancement wirtoh ercatisl ahfatuedrage providers tc
business cases for operati ng eesxopuerncdiintguraen dwenreet wor k acti vit
approved. This approach from ARTC creates a
mechanism whereby these iABdsOcan bel S | ect ed,
consolidated and assessed for benefits, resulting
in increased input from raWhibpethtoesiantcublbatwenkfit in
Control staff into the driinviet ifeotri wensh,a ntcreed Imieggwostk opport urt
performance, particul arl yt hrnowgmpewst 2i mntdhe3emabaeoaicegofapiap:

projects is in the daymalbidagy tr e
f I mproving train flows t hrprugche sMsuessw.e | Hibstoorki cal |y, the bi g
uncdtBiedmore ANCO, peakingcamdrtdowalsi n@® idynamically consi

j

train flow resulted in thamd jasnscegssont he@gnpd mescit 3l sfol aw t o
becoming a bottleneck. Opmpaoxitninm tp eersf aromanecdeu cfeor t he suppl
train dwell and i mprove plehlrifsoraramses fwedmeltiomibteedalrle anlet wor

investigated. However, siamncde a hlea 2k 103f Sttacfteergtygplaasmism g wi T
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Likely system architecture for ANCO / ATMS

ANCO HORIZON 1 ANCO HORIZON 2
P4 o X e B G, Emammaaaa \
i Digital Train Graph Optimiser Auto Route Setter TCS Interface :
- P ’ed(’;’n;z‘(’f:’me Reso’;;zg‘:"[’{: :?crg 0 Routing Applies resolution 2::‘::;1:: Translates Instructions :
N ———— re
Authority
ATMS Train location Sequence
w Authority Sequence &
- e X turnoutrequest
i Trainborne Unit Authority .
o . . Authordy: Seves ATMS TCS GUI
Provide location, display r1: o Train locats 5
5 authorities & implement Train location e a‘;unj"g:’:?:;:) e rainfocstion Sets Route
enforcement &speed
)h”’
Otry “5,
A i s g oty %, % o,
ANCO: enabling real-time decision-making 0, %

Logic controller

ATMS: delivering increased options

Manages interiocking

FiguReLikely system architecture for ANCO / ATMS

address this gap and deliver apatrépecbBangaecinondsawapgptyain | oading and
chain performance, ARTC has emeagdbedtsesn tawd the capability to conti
significant projects, ANCO andfATM8fficient train flow; and

The ANCO, or ARTC Networ k C8n\tertoMorQp tViinsiisbaiaiktinm gf:orTraeicni si on

project&i s nART@tive to introduaerineal procesases information is being
and technology to improve traiaccossrohei suppéyHaoheaen, for key |l oca
Vall ey spanning three horizonsfobmwohl Mowveemehad@®addnner tool onto
capability. Horizon 1 is nearihgfoompkearoBelardestiiea direct feeds
i mpl ementation of the digital Cuatompraandnguppobwmuchain partners
around 80% complete, providingsgsgiemal train planning in

Net wor k Control Centre North (NCCN) for train
movements west of Maitland t oDyWNmamiadbrpatamidndJliasm.ofThparti cul ar signi
system has replaced tihasepdediedesIm nasednpagernrrack capacity. As disc

train graphs. in this Strategy, ARTC applies principle
capacity that make all owance for variati
Digital train planni-tnigme coupkrerdwmws t hl memgar rieall ar, on single track
data integration with supplyvwcclhanimodmdretsnerss,uesndblkes uamcertainty aro
rapid response to network ditgraumt ipend oamanary dlamwppesary speed restr
to supply chain asset avai |l alainluiatly dewiitsh otnr aniark i mlgansn t he executi on
dynamically adjusted -bn mi niwmil 4 e apottéret inalt uffladwconstraints on the e
i mpacts and deliver maxi mumwme rcthorn man me cfrors stelse can be timetabl ed. L
supply chain as a whol e. enables these factors to be considered a
dynamically, effectively eliminating the
The scope being delivered adadilwuidesal contingency in the train plan
f Dynamic pathing: ProvisionThifs amaeitfaests rtaseél pliam an i mprovemen!
reflecting all occupat i omdse,ciisncolnudiarkg ntgr,aclkeadi ng to reduced dwel
mai ntenance and dynami caldayt er eosfp onnodrimrmag itsoedanyevel s of dwell in a
variation resulting from AANcCGQu aeln vtirraointmenmatv ecnoenmmptasr;ed t o t heoreti cal
dwel | have validated the expected | evel
f Di sruption and conflict rtehseolauptpilonc:atRaopni dofanhd gher wutilisation of
automatic response to r escoalpvaec ittryai nAcccoorrfdliinegtlsy, the wutilisation r
and/ or replan around ass eStt rbarteeagkyd ohvanss bteoen | i fted from the previo

mi ni mise throughput | osses;
The targeted outcomes from ANCO are no\
f Supply Chain @hmdleegraft isomppesyl i sed, including increased visibility
chabentdend view enabl ed t horpeeugh idantsa l ess train dwell ti me, i mpr o
integration with Cust omerasndandnpsruopvpeldy ucthidiinsati on of available tr
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testing for the final componeATM®fwitlhle peowiodé&,sitpei tioadnt | y
terminals at the Port of Newcoastthlee ,ARToOv nient wporrokg r eisnsc,l udi ng t |

compl etion of-tHarcikzem Heil $ vesmupap os ud pPRYjCecti ves of i mproving
chain which is more ®&deysnpam sicvaep atcoi tcyu, s toopneerrast i onal fl exi bil it
needs. transit times, rail safety and s\

Preparations for planning f drmphbbortiaznotnl y2, oift AMNGQO iesnf orce it

now under way with scope devealuotphnoernitt iteos ctohnrsoiudgehr @i t s abil ity
brakes in the event of any proj ec

f Advanced Network FIl ow ManmpmernmetnitansF.urTrhies el i minates the 1
increasing the capabilitybéeyand ead woafke fll oova tainadn or over spe

rformance through th ulte d s staltd m no md saadfveatnyc ecdr i t i cal f ai

h eirn taedgvraintcye meenvtelisn of iwcdhieckdmal el

o —~+ © ©

e e
nalytics to target ar easacolfi &wepd otvherncemngh aan dc ssrelti nati on of
he foundation for furt
p e

timisation and futur moafc hvi intea Il eiamfndmmgti on bet ween t he

fIrntegrated Rail Mai ntenanc@&@h&d¢hddwt g bt drokof working adopt
integrated asset maint enahTtMS ameda rosp etrhaati oints wi | | be possi'l
schedule feed into MovemetnrtaiPndsanfneelrl dadwi regh agdbdoeh ot her wit hi
seamless and continuous ctornebd kn.edT o | tamen i enxgt eorft atltHat t hi s o0c¢
ARTC activities to sati sfuwtibloitshattiham.uglhtpuits asndparti cul ar I
reliability requirements;traanidns with different speed char:
instances of trains being overtal
f Performance Monitoring and | mprovement:
Leveraging the comprehendfoirAd@ MBNEDOsdapaovides full context
enhanced reporting capabineattworakn dc d dternalilfdrcsatdamd torfai n dr i
i mprovement opportunitiesgreater network visibility and st
making.
Potenti al future horizons are expected to further build
on this capability, includi ngABMpaphwaiyde® kiddiameetdi onal wor

optimisation for decision sugppvoerst ,f Itehxel biintirtoyduicent ipdmanni ng tr :
automatic route setting of npoovsesneesnsti oanust, h ocarliltoiwe sn gwittrhaicnk mai nt

the train control system, t omoalel ogw iccoknltyr owiltehr sl etsos fiontpuasc to non
train flow, and continuous monilt carlisnog hoafv et rtahcek abi Il ity to al/l
infrastructure health to maxciomminseen caev aiinineebdiilaitteyl.y after the p:

to allow it to continue until/l s h ¢
The second prospective iniai wbrkeifer therEHbgtgrving | argeri

Vall ey, ATMS, would be highliympsryonve rnggi sptriocd uwittihv i ANCO.

ATMS, or Advanced Train Managdbamambtr eXysitoenna|l icsapaabi |l ity al so
communications based safewor knngnasywgtienrg tthraati nwi lolf adilfofwer i ng |
much of the |lineside signall bggpirmfvi als thrgu ontouree rtoou thien g earptviean ¢
I't provides the control, |l ocanicoreaaec crapa)y iand ainnd errevdelnd d odel ¢
ability to allow trains to safely operate at closer headways
than is possible today. ATMS testing and documentation

complete for it to be the accredi

The key basic principles tbatPATMSAugubutuial tookWwhgaeéel a.

fA robust, reliable, digitalTheommuhi AaMBopsoject wildl be t
backbone; from Tarcoola to Kalgoorlie. Thi:s
Concept, Phase 2 Feasibility, anct
f Mini mal field based infrafsumdiichngirtes commence Phase 3 Asse:
Commi ssioning of ATMS on a | arge
f ®pedbsyst ems architecture; to Kalgoorlie wil.l proceed from
f Flexibility and scalabilit¥J¥heandllout schedule of ATMS ac
network is now the subject of det
f An ability to support t heerogpaegeamdrmtn wift it rraainls oape rsatfoer s .
braking distance intervaltshe aspheeead tdcfanr dolyl aihte have been i
traditional fixed block method of train working.
f Availability of suitable resolt
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trackside works. Completion of ATMS i mplementation in t
Vall ey has a higher relative cost and he
f Manufacturing and fitmentcoafmetrrcaiandb doremeefurti tasnd i-s | ikely to be t
end of the program, with a target of 202

f Training of drivers and train controllers, and
associated organisationalTlké aangmebi nati on of ANCO and ATMS has t
to significantly reduce direct human int
As such, there oaorfef sexttoenbsei vpertataidens. This will increase the predi
resolved in detevi dienidregp!| ® ymetewarcl the variability of the rail netwo
pl an. operations both for efficiency of utilis

and to meet customer requirements.
Current planning provides for (subject to RCG

support) the Ulan | i-2@24 oabe Fiquu-BpepseBo vbsy drnialgr ammatically the 1ikel)

the Gunnedah | ine by late 2@24hi Hewewere, of hither ANLIOng hori zon 1 & 2)

subject to refinement and thgrse emay amel photwent thieg! woal brirmg ate to aut

the timing forward i f operatoms ncamivupmgordftunaztfianter rol

out, or giving these |lines a higher priority delivers an

overall benefit. Foll owing on from the Iift in utilisat
ANCO, the Strategy assumes a further fiyv

As noted, trainborne unit manuf aictuareasedf fommATIMS wi alll owi ng 75% u

be a key | imit -cawt tered sipte eidss difo uklenll yib e hnacdt ed t hat as ATMS all ows mor e

the fleet of | ocomotives that at matv®l benimhasselcinesn witl It he same tin

need to be equipped progresciapalcy twi toi the ATMElientrack becomes gre

cab equipment. This will mean that there will be a

transitionary period where soTtee |noacdearoltiinnggsalwsd lasiseledes t hat the im

to be captive to Ulan and Gesnneddh otnmadf faiwar efilks spraadt sadlety overl ay

l'imit of this will also be alkew itsauiesi n odepermitrei td otskee t o t heir

roddt ti ming. capability and a 2.5% i mprovement in ave
speed has been assumeATM®. be achieved po

As discussed earlier in this chapter, Muswell brook

Junction can be a bottleneckl lag ian-teBalrtk of uneven train

flows. Extension of ATMS through Muswell brook would

i mprove del ays caused by | at eTrcayi nunp ahlhhkes sliognnga Ibleienng iadnednt i fi ed as a

control systems. The i mprovedhadgdemygl agi i vsafe ltdhaat may have an inves

position would also feed intequgriea&memtresponsi veness

and precision for Movement Planner, which is currently

constrained by the | imitati onlst oifs texapec tced ctuhati nGNCO wi I | facilitaf
smoot hing of train flows, reducing press

I nitial consideration is notwameéi nfhigs veay tlme tther neerd s wpported by
repl aeapliirefd CTC equi pment af Nbéwds#MGCO&ncomi ng aut omated cargo ass
Drayton Junctions to ensurepbragamimg 1t ®loil abiRIAICEy of t he

signalling system. While some el ements of the renewa

may besakle for ATMS install aloweyvert heae HYCCCkril ghltioghts in the 20
be efficiencies in incorpor d@sisugnpt h®nsennewalmeinnt otthltkee i s currently
ATMS i mplementation. Given tmhenbercofsitdearn at isens, in use than the the
extension of ATMS from the dilrglte IThne d4deatdison® tam i ncreased requir
Singleton has al so been givér Ppabjkewveri andtgbomet-bpe normal train
current i mplementation planwcihmd, ewigtels a nt ai get rafn mipeérati ons and tr
2026 .
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| NCREASI NG CBRARPRAWEHN
NARRABRI AND BIRGWOMEL

this section means it carries gr e
Cont ext the rest of the Iline.

The Gunnedah Basin |Iine ext @pekg aftoronzad2 momd,elflnommg assumes t
the junction for the Narrabmirimicneltees Mwgwdlhlebrbank iemgtimes:
Upper Hunter Valley.

f There will be two sets of bank

This $rmagkeline is highly conmptl eaxl.| Itni naedsd.i tHaocni ftioc Nati onal
its coal traffic, it carries ppsoenderoneases EBHEW. Trains

services to and from Scone and Moree / Armidale) and a
proportionately high |l evel off drarmiandegupoingcoanaingr wil |
train acti-svoal.tmThfsioohnhs up tbasé&vemginains

each way between Narrabri and Scone, and 10 trains

each way per day south of Scoh@hethotgbhgeainprocess will ta
movements have been significancbyplewer beverethadepastin wildl
couple of years given the poorjguowieygg conditions in

northern NSW.
f Once the train has cleared Ard
There are currently four coalemgiimd nwi lall orngt urhre trouGlei,l cott

at Turrawan, Boggabri, GunnedabfaaddWenritsaCneslbb. as not to ¢

The currently closed Dartbrookancidne¢] onpast neowbhkopat hs.

Muswel | brook, is working toward reopening. Only

Aurizon and Pacific National PEKanabelcobabpt wai hsberametdhéor

mi nes along this Iline. returning bank engines if nece
to a train in the up direction

Two major new Gunnedah basin mines are included

in the most I|ikely and prospeART & ewasrckesn awiitols : r aiilc keepegr at or s

South being developed by Whitthehdwerk,i ngnprWatesrsmarok as t o opti
being devel oped by Shenhua. n¢itwloerky a®au tma xii sni aes pmedlucti vi ty

to load from a new balloon | oop connecting at

approximately 499.3 km, betwelea I[EmerRed fHDINI Manuc e

Boggabri. Watermark is assumed to |l oad from a new

l oad point north of Breeza, aARTa@phaoxibmdre! ys idmMd®B . adc tkum l rath

Coal from these mines is notpegXmpeamaad et a@asbhea tbrasnspdrtredcapaci

until the middle of this dedMadevel | brook and Narrabri since t
further refined the process by ca

Liverpool Range actual transactions times in 2017

The Ardglen bank, crossing time tlieveregonld Radnde,ofi 2049 Auri

particular i mpedi ment on thifaancdririndadrd.y Thlengeweaearle consi st toc
grades on the short sectionhlaest Weem QQlsiilngottths sCrceoelsi st f or &
and Murrurundi dictate | imitAurfi@ront rsawiin chgar dtrioonns ten ptrieevi o u
whol e Werris Creek to Newcadgtwloe hreawtier BHOd Alne &d 0t0d 502d® cl| ass
dbanbBlercomoti ves for | oaded c¢500a0l0/a5n0d2 Og rcalians st rlaoicnosmootni ves wer e

in both directions compared with
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Figu-LeTr3ansaction times
class |l ocomotives. Both oper aAorex geamnt exd,w tolperaG@9 train performanc.
empty coal trains at up to 20OKRM/ kBtomttelygy Glmmwed am liimpe.ovement compa
The change also gives a highkRédrl9pswerattegywei ght rati o,
whi chi mmrsoved uphill |l oaded train performance in
some areas. The completion of the Microlok upgrade
|l oops north of Werris Creek has also res
Given that this is a matermat emainal sasd aswabaienahla@mgehange in the o
in train performance, the treaivn rpemmfeoit md mace tdrealpusiponses of calcul at
used for the Gunnedah basintdanmeacity ncalddultatoingng hreashange in the A
been rebased. The consists, coansalsto anstoe dh aisn tClaaptaernr i b,n ti me effect
are now assumed to be: transaction times have been recalcul ated
purposes of the capacity modelling.
T PacificoadatdIad/n®m3/ TT cl ass (AC
4400HP) | ocos wi,ths482nemagofilse updated transaction times, compar e
tonnes, 1,296 metres in luesnegdt h.n the previous Strlategy, are shown

(including adjustment for the effect of
f Aur id8Bxn 6000 class (AC 44@0HPNVallcsdos with
82 wagbns54 net tonnes, 1,296 metres.
With the increase in average Down trai.
is a systemic increase in transaction ti

Section capacity Q1 2025 (mtpa) - without projects
Gunnedahto  Burildato Bells Gateto Ardglento  Pages River  Murulla to Parkuville to

Curlewis  Werris Creek  Braefield Pages River  to Murulla Parkuville Togar
Capacity as per 2019 Strategy (with ATMS) 37.26 48.00 45,93 50.88 47.18 44.72 41.19
Capacity as per 2019 Strategy (w/o ATMS) 29.25 36.90 34.39 40.00 36.88 34.32 32.82
Add 2020 contract paths 29.25 36.90 34.39 40.00 36.88 34.32 32.90
Add updated transaction times 29.02 34.04 34.13 39.85 36.97 33.12 31.45
Live run losses (8.7% to 8.3%) 29.13 34.17 34.26 39.99 37.10 33.24 31.56
Add updated train performance 29.76 35.06 34.83 44.24 39.72 36.04 34.14
Add forecast train proportions 29.76 35.13 34.81 44.25 39.75 36.06 34.16
Add ATMS 38.21 49.64 46.88 56.73 50.85 47.70 45.04
Tabl-le-CBanges in capacity of key Iline sections as a result of methodol ogical a
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trains take |l onger to accel emat edt o nt hdhehirgmamgnt huadegh Capaci

train speed. the curre-ht mcapagi Gunnedah to Cur
section, but is significantly hig

As already noted in ChaptePades Riheer seet idan.a

chall enges with the transaction time analysis that may

cause greater variability in Radre rmeassudns prheawmi dws liydemdt. edl hits

may be an opportunity for fuautrame aicnproov ¢ menets. are generally h
times following completion of the

As al so noted in Chapter 1listpansti2020arSky ategycase in the o
transaction times in the up direc

T Uses a new architecture tpa eodlowwsl aatree fmotruer emi x e d . This con

average train performancedecrraetalseer itnhamptalce ty compared wit
previous approach of assunhiendg eay cscercsttiaomts sofartene Gunnedah

of train types. However, as both operators now
use an all but identical tThe nacdomsien aothias Idiowse mwnmn rate
have a material effect. Gunnedah | ine, which is slightly
applied across the Hunter Valley
f Has applied live run |-oss ersaitleéss hansead nmimotrhe ntcrrieease i n ca
up test methodol ogy rat herectthaoamsHVCCC
assumptions and has applied them on zonal basis
to better reflect the i mpaEtheomseapfac2®@y9 average train p
significant i mpact on sections so
Tabl-Ze 3hows the incrementalaplheandgg imccapacingy by bet ween 2.
across seven key sections ofa tytearGuimmedamclriemes efsr ame smal |l er

the changes above compared WwWihteh utstee esfiedcdoofdiods aagwe raangdi ng of tr
inputs used in the 2019 Str pteedy.r mime ec @paci mioeds materfiad | y i
the year 2025 and assume noopapadiory amkamoemertf ecti vely usi
projects are delivered so that the result reflects the raw

change in capacity, though Pterd @trmatiuc ed k énpnaloev eHee nt

starting and ending point with and without ATMS al so

clear. ARTC has been pursuing a number
initiatives aimed at incremental!]l

The combination of the efflRetweemrsNatmsabhmi masd | Muswel | br ook

increased capacity across the different sections, but
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compared to | oop projects. Relad wasretd iomi ttihat ibwevdosu ¢didvreett i fhii gdher speeds

as potentially viable optiongaame addfidliloomwd: momentum all owing then
grade faster, trienbeog d @ dt rcaeiarks on

T 100km/ h running of down tartai3marTeAlcurrently |l imited to 60km/ h acr
Hunter Valley Network except for the app

Down trains have been permMithiembalo aperdHtedah Banks, where 80 km/h
maxi mudhD k mhhsome séeoateorsar | yperOnRiOt,t ed t o i nmprloowe nhge a chveany st o

all owmpgypal tcampbket equi ckerdgeperate to 80km/ h approaching selected g

i mproving asset wutilisation,foasndwdlol iaxsrpatsentdSaglalpthpdt.y4 i n the order

enhancing capacity mt pa though this will vary depending on
circumstances.

The train performance used in this Strategy does not

capture the benefits of the hHighteer spEepprdecadhutspeseds would al so give

expected to be reflected intfimeunmedadittiiomns .but producers have not b
of introducing the change in advance of

Analysis undertaken by ARTCrigdéercatedtithagtthate there wildl be highe

higher permitted speed i s egsnaimatedntce icnctesasaeadcamacietaysed fuel con

on specific sections by between 2.4 and 3.5 million

tonnes a year @maaw ar osisnbeg lboHPmWerris Creek configuration:

would either be deTlhgeed baveot required

been some upgrades undertakenl moar esagmend etvted peée hmut (adtS5speed over
crossings and bridges to ac@omnmdndgetdei attheel yhisgohuetrh of Werris Creek stz

speeds while operators are aarnmedtiine ifmotmme5kmdheds aofts capability
obtaining accreditation for etshéimatfeldedtos itheremesratcapatcittlye by 0. 7 an
higher speed. the sections to Bells Gate and Burilda r

Additional capacity ofcobueltdwveen 3.9 and 4
T Higher speeds for Up tr aibres aaphp reovaecdh iomg tgerasbdeegsaaeantgs ons by
at WerrdBelCrseat ed Bel |l sWeGarties Cr € ok rsetdaitcieamdr vamavieng
Braefield andMuPrawlelsa:Ri vera | ittle used crossover in Werris Creek
point Ihesecowordktschel sanyeed for both the
Il ncreabBénger mittl ed deptereadi adsht Lkdm and 407km | oops.
to 80km/ h on the approach to certain grades has been
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el

reconfiguration project and was s
fincreased speed through Scpanemi sing the scope of noise wal

to extend the noise walls. As a f
Trains are |imited to 50kmmdnipassimg ¢bulodghe Seowadertaken tc
to manage noi seperAm titnecdo esapsedeaivrel s compared to the prediction
7@6m/ h would increase capabutynwflby maaosmod u2.i®nmtpafting the sp

this would require additi onalssmuomi sng dthtad n Datwinon rtad nlse achi eve
provided for nearby affected4dpm/olperwdwlsd dodd els.td gmattgea nsn t hi

on whether this is feasiblesiecxtdwmrertilfyt i mmgdaerhway.peed t o 70Kk
capacity by 2.6 mtpa, or a furthe
f Speed boards at all tur noewntgs nreaetrd dh gh iagshseers stmheant i ndi cat ed
25k m/ h: the maxi mum permissible speed for
Gunnedah.
The turnouts for Boggabri, Emerald Hill, Curlewis and

Breeza crossing loops are delshi grield floe Ns®k v &
oper abtuitonwéméeted to 25km/ h because speed

boards wenr epPracttent i al ti me s aVwVRTdEs hfalsowwan approved train | eng
into reduced transaction timegreSavinngdeofGumetewlaehn barsé n. Thi
and two minutes were estimatpegdcdti camadcHh ionfitt gevenl cauapgs ent | oc
bet ween Muswell brook and Naraldmmw .a margin at the | oop ends.
increase in train length in the &
A program of works to reincomatiegthasieospekeandpesartdse facilita
was completed in early 2020. The benefits of this
program have not been captureldn ih0tsheARTGiwmndert ook an analy
performance data used in thisancSterastivgy tbwti nwillelinghhéh t o either
reflected in future editionsand 2 standard of 1543 m. The 142
require 10 |l oop extensions and th
| I ntermedi ate signal s: extensions. The cost of extension
order of magnitude of $55 m and ¢
An intermediate signal permits a single train to follow
another train already in the Wkiclta otnhe bludngeérs tbreaierfd ti ricr eaas
function of how frequently texpiers aprnonemtasad hatf dlhleowiomger t
rather than opposing movemerstamel tl oxlosnwtda vyeumexn ftilgaitr ati ons. /
the following train is | essttmers twhaldedtnicorealsengtwhikdeéhiampgpr o
the train in front. The prolxhirlai tcyapafcittlyi pesceamarino Wader t
analysed in detail for the @murpgdheed ionfe,edthaeblli5sABi nmg otphheé on wa
theoretical benefit of ATMS.anTWN®Vbesmmefiintg iof arfowmdt i$&n mofi n t
section wutilisation, the numltédrn ewvfe ttrhaei mamep d¢roatniarge itmraughry
foll owing pattern, and the extent to which there was a
conscious decision to take adWhinlteagiet oWwads heorfollddevd ntghat ext
capability. The benefit is e@uwsi nolternthet onoisncrcoasi red ftelce i ve s
section wutilisationiAN€CO®sholchplaeydryd tthe thestextent that it r
threshold of 70% to 74%. train operations there may be a c
path in the future.
Assuming the above, investigations of potenti al
intermedi ate signals on the Glumnparathi ¢ wl &Lru,r leerwd s ATMMS i s i n
Emerald Hill to Gunnedah sedtoi ansienutlitrmatedi st eaatt ry confi gur e

capacity could be increasednkyedarnwourbe 2.x3 emtdpa. wWhilleet he «co
benefici alalaosnea isntveersdd ment textdemsivems awoul d reduce as a resu

mar gi nal capacity wuplift, thmkergemaild iamgriwok kef. redundancy i f i
is stildl necessary to construct a |l oop to meet demand, as
may be the case with South Gumfmedah.& THERO benlefei t Tirsac ki ng
al so redundant i f ATMS is i mplemented.

Progressive |l engthening of sele

T Ilncreasing permitted speddooopfs,Doawnd tcroanisntsr ucti ng additi ona
through Gunnedah to abovede4fOakum/th:opti on for accommodating
beyond that provided by the propo

There is the potential to pidjtectrai nThpemd) omi t hedDbOWoops ¢
direction through Gunnedah fmr ovmtthh @ nd yr rae rstmall il mintu mbfer4 ®@f s hoc
km/ h that was set to meet ndiheser sqwirnermemtps., Tuenedah, Qui p
Down I imit was determined i Kaakwanlceanaf Stclomey drade speci fic c

2020 HUNTER VYRRLBWORCCAPACI TYOEORBUEGATI ON DRAFT



p—
Turrawan
Existing short passing loops
@ Existing long passing loops
@ Potential project
Boggabn foad paint

[ Uralla

Boggabri

Manilla
Collygra
Emerald Hill
486km loop /
o Gurnadah % Walcha Road
ioad point. Walcha
South Gunnedah
Tamworth -“K;c;tiﬁgal
Curlewis Warral ' W
Burilda k
414/km loop (Werris Creek North)
The Gap Werris Creek
% 407km loop
= Quipolly
= Bells Gate
Quirindi
Binnaway
N Braefield
NS— Willow Tree
Weetaliba Chilcotts Creek Kankool
Ardglen Murrurundi
o 4 Blandford
Coolah OSEARS Murulla
Wingen
Parkville

Dunedoo
o Parkville South (316km)

| Craboon Junction
Scone
“ Togar North
|
\ Birriwa Merriwa Togar
Aberdeen
Dartbrook load point
Koolbury
Ulan loop  Moolarben loop Muswellbrook
iy Grasstree

\ Coggan Creek Sgﬂxg\z Antiene

Gulgong Y, Wilpinjong loop /\ et Drayton Junction
Fi gu2eMudswel | brook to Narrabri Loops
extension difficuldt Only twailldomyg @Alparsdeery dmdhe does not justify
Murrurundi ) remain for pot ermteinelf iegxt Assiaom.esThe ,| pastsiomg | anes have
of these, and other existingeamdmmeantdendt iwhlerleodme,r ei are physical con
shown i n-2Fi gure 3 mi-dection | oop.

Opportunities to-siencsteirotn aldodoiptsiudthred c kni slecti ons remain as the prefer
are constrained due to the afoffaudtionofongrnadcedi ared ploodelRange as it is
crossings, while the increasitro@l y rah arst odi tidrhees the up or down gr a
bet ween | oops meansébbtoaddoamngreal Bmilds Gate south extension is pre
are of declining benefit duexte®ntdhe gt Qanpadtl iyon otoipmelsieatt o the high
the | oop. extending the |l oop given | evel crossing

environment al constraints, though this w

Not withstanding this, concapai asbesemenasfinal decision on a solut
undertaken in 2012 on projectegurieceuir ddetdength of each of these 0
accommodate prospective vol smed itomrsded tdeteomd Inedle by physical const
that -saeatiidon | oop remains the preferred solution. I n
some cases these new | oops wiCHafppteerguf tper adiodses tmore detail on thos
existing |l oops. However, whaevroalidt bies rpradtriedali nt ¢ heompgstorspetct i ve sce
a msaection | oop the additional cost associated with
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Tab

meomlned Gy 0o Most Li ke Most Like¢e Prospecti Prospective witdt
ANCO (no . ANCO / A ANCO (no ANCO / ATMS
uth Gunnedah | Q3 2022 Q3 2022 Q3 2022 Q3 2022
rilda north ex Q1 2025
4 km |l oop (Wer Q3 20214 Q3 2024 Q3 2024
7 km |l oop (Wer Q1 2025 Q1 2025
I'l's Gate south Q3 2023 Q3 2023 Q3 2023 Q3 2023
aefield north Q1 2025 Q1 2025
n kdosorldg !l en Q1 2025 Q1 2025
ges River Nort Q1 2025 Q1 2025
andford | oop Q1 2025 Q3 2023 Q3 2023
ngen | oop Q3 2023 Q3 2023 Q3 2023 Q3 2023
6 km |l oop (Par Q1 2025
gar North Loop Q3 2023 Q3 2023 Q3 2023 Q3 2023
erdeen Q1 2025 Q1 2025 Q1 2025
I-2-P8B3oject timings under various volume scenarios
ePrloject timing is based n the | ater of when the propetb is requi

Not
cap

o}
acity given other capacity bottlenecks.

The benefits of ANCO and Microlo

captured following thesr i mplemen:
l nvest ment Pat hway di scussed in Chapter 2, ANCO is &
increased utilisation from 65% tc
Tabl2 s3hows the projects remoieedt hat addmesd otolps woul d not L
capacity constraint on each Pechbrmaenotkeoh mpo omeenenderannd,i at i v
for the most I|likely and prostpleicsi ebaptenar ipags tamrd |lwvairtlihy anhde 1C
wit hout ATMS. No | oop projecbewardirequioadionr spmepaseecd i ons &
for contracted vol umes. to some grades in the Up directic
Gunnedah Line Demand and Capacity - Most Likely volume (with and without
ATMS in 2025)
Demand at Dartbrook. Capacity calculated as demand plus the minimum surplus capacity north of M llbrook. 2019
benchmark train performance.
70
ATMS (75%)
) J.l
0 Bells Gate Sth Ext, & ww
Wingen and Togar North \
South Gunnedah
407Km Loop, Braefield Morth Ext,
40 Ardglen to Kankool,
§ - - -k Pages River Nth Ext and Aberdeen
£
= 414IcmL|:||:|p
a0 - artdBlandl‘ord
Bells Gate Sth Ext,
South Gunnedah Wingen, and Togar North
20 4+
IIIIIIII IIIIIIII o
10 | s Capacity |
IIIIIIII IIIIIIII T
" 2020 2021 2022 2023 2025 2027 2028 2029
Fi guBeCo3nceptual pat hway for investment to meet the most Ilikely vol um

2020 HUNTER YRRLBDORCCAPACI TYOEDORSBSUEGATI ON DRAFT



Gunnedah Line Demand and Capacity - Prospective volume (with and without
ATMS in 2025)

Demand at Dartbrook. Capacity calculated as demand plus the minimum surplus capacity north of Mt llbrook. 2019
benchmark train performance.

70
Aberdeen
ATMS (75%) x
60
S L
Burilda Nth Ext, 407 Km Loop
50 ———Eelt cals Sh ax, Braefield Nth Ext, Kankool - Ardglen, | § & #
SSon: Yo Pages River North ext, 316 Km Loop
and Togar North e A
South Gunnedah
40 — - - N - .- - - -
<
o f
: 414 Km Loop
" il annnniiing 1111
Bells Gate Sth ext,
Blandford, Wingen
South Gunnedah and Togar North
20 - - - - - -
mm Demand
weCapacity
10
IIIIIIIII IIIIIII T
T2020 2021 2022 2023 2024 2025 2026 2027 2028 2029
Fi gu#AeCo3nceptual pat hway for investment to meet the prospective volume scenar.i
NotldUnl abel |l ed changes in capacity reflect changes in volume on the port side
The | ocation of each of t heaspsruomeed.t sThes sthmanmegyw &nhdumehievable tin
3-2. roll out of ATMS is subject to ongoing re
progress in the finalisation of the syst
The timing of projects is tahned ltaheerproifo rwihteynw t blelyoat eof the system a
required, when they can be dR&i vVedéHeaedywkren t huayewielnt is that Q1 2
deliver a capacity benefit gphauscbhettairmgts dlogewhmprleenmennt ati on of A
the corridor, and the earliedtunpenj ¥al $ egamnlde idelhiaserbeede nt oassumed th
address those constraints. depl oyment across the Gunnedah basin | in
complete by Q1 2025.
It is also important to note that the current best
assessment is that ATMS providds itshe nspionrgtleentbitggesmphasi se that the
capacity increment and is equioml AMMSt oamany hef ttihmreeframes for i mpl en
projects-liin ABalslue h3t he ATMS gaméewmyt hehpsertain given the nature of t
delivers the required capacity at a | ower cost than the no
ATMS pat hway. Accordingly, if access holders wish to
certainty around the delivery of additio
Figu83esBows the preferred irnewresitmengr @fa¢ havbhlyet bo continue with the
meet the most |ikely volume &ppeownat sspemarise, foradhmiocpalplryoj ect s i n

FigudesBows the investment pampWwayemnd ame eotn toffe t he technol ogy project
prospective volume forecast appnaach. mBaot mifsiegumes kshaoond gi ven that t
pat hways with and without ATM@provals processes represent a relative

proportion of the total project expendit
Note that this graph shows avtolnuontee satt dMustwel l hrbb& event that vol ume
plus the surplus capacity onappeormbmateapacint y ilniemiwvditrhg t he f orecast,

section of the corridor. Heneependpbaorteyomamn oiorpsr evosud d ul ti mately be
independent of capacity enhaexpedhnti pgojceatss riufcttilbpen | ater in the pl a
volume increment is on the port side of the capacity | imiting
section. Vol ume & Capacity

ATMS has also been assessed Dasnamaviamgl tchhkpacity by sector, based o
theoretical potential to | i ftti mitniglsi g@tcioonmemyd eal fi wnr tt hers fCihae@t er , and
percentage points, from 70%ctad cu3%.tiAn2 m¥hodol ogy set out in Chapt
i mprovement in average trainnspgedgdri@aBsalchardbeesmhows both contracted
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gt Boggabri - Vickery
5 Million tonnes of coal per annum

2

Narrabn - Boggabri
Million tonnes of coal per annum

Gunnedah - Watermark Jct
Million tonnes of coal per annum

Vickery - Gunnadah
Million toanes of coal per anaum

E

PR E R EE

\/‘f" Werrs Creek - Scone
B 5 Milion tonnes of coal per annum
-
f

& \ Willow Tree .
/ Kankool L - {
I Murrurundi ]
Pages River B il o
At ‘V e BN RO NN XS X A0 e e
! o o Mount George
o ( /f\/v\f\

Scone - Dartbrook Million tonnes of coal per annum
Dunedeo 22, 4 & - Million tonnes of coal per annum
" "1\Graboon Junction WS 6 B
\ = i

)

— Pnos;;edive Demand (mtpa)

Watermark Jct - Werris Creek
Milion tonnes of coal per annum

3 L ‘,Qultimdl

o
Braefield|

B 58 & 5 8 3
e 8 % & & 8 8 2

ford
w Stratford loop  + Durse
mmm Contracted Demand (mtpa) 3 Craven {
- Capacity with Prospective Dartbrook Junction M er
Scenario Scope (mtpa) loop. :mm Miswest A Weismantels

Capacity with Contracted [
Scenario Scope (mtpa)

I 1A= " { Antiene 3 1 e i i |
Lh Ve g \ = Vi W/ A Drayton Junction | = Stroud Road

Fi gub- o83 ume and capacity on the Gunnedah basin Iline.

Gunnedah basin line surplus capacity - most likely scenario (with ATMS)

——Paths per day
6.00

T per aninum

4.00

|

[.--"'
[)

8
B
z
B
§
§
§

€eSa3ll eabl e surplus capacity in paths and tonnes for Zone 3

g u-l
enari o with ATMS

[\ e.]

Gunnedah basin line surplus capacity - most likely scenario (without ATMS)

200
100 —
. — — —
i 2020 2021 W kﬂa 2024 _l&i W 2008
B 100
- M~ X L F \ —
;-300 \ e —l
H 1 Py
.00 7/
fa Ll ——
. \_I w—MT per annum
700
Fi gui7eSa3d eabl e surplus capacity in paths and tonnes for Zone®utd
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ARTC
prospective volumes for theg¢ proposed infrastructure
scope including ATMS. Transit Ti mes
Forecast surplus capacity |inAsotdh spasBedand Chapeser 1, the capacity
under the most |likely volumewame iemhaasedutburehecP0da®i ®trategy to in
with ATMS as s#own Ai scinur|@cawi thlbator. This uses actual train perfor
ATMS is presenftted in Figure|l 3ransaction times, together with a probab
calculating |loop dwell frequency and dur a
This is calculated as the |sluirlpéluys aweraag e yt roann stihte tmonset wi t h ATMS.
capacity constrained section, assuming a 10% TMTC, and
is effectively the differenfce Thhreitsweiesn sthhosvnf alnu rirén gautrder 8e vol ume /
capacity pathways3 samédwmB in [figdrast3ucture scenarios, in the with ATNMN
predicted MNaweadbbiromkne transit time has
The most | ikely volume scqgnadomwt edeans idfeaiendg biyl lpursotdruactervse of the | i ke
has volume growing faster thadawmadapac¢ PATEMSe Ichceemmea meonti s9.shown in Figure
projects can be delsiureprleudks.0 dadPeaen dilyh gty anbet time is forecast to reduc
chart shows a capacity shorjtfiamlflrashntriuctuhe mase tkhgoniofefdisets the incr
project is delivered, which| inmmbRrirs.case is ATMS under the
ATMS scenario, or t#d@MSinal| loops in the non
scenari o.
Gunnedah basin line transit time (with ATMS)
Predicted transit time Muswelbrook - Narrabri mine
8.00
7.00 %
&.00
500
:;- 4.00
oo
Corfracted (with ATMS)
200 st Likely (with ATMS)
——Frospective (with ATMS)
1.00
.2:}2: 2021 2022 2023 2024 2025 2026 2027 2028 029
Fi guBeFo3r ecast transit-NairmeabMus welnlebrummodker contracted, mostnd i kely and prospec
wor ks as plrwiTtatb | AT MBS
Gunnedah basin line transit time (without ATMS)
Predicted transit time Muswelbrook - Narrabri mine
a.00
19 | e T N TN
600
500
:é 400
300
Coniracted (without ATMS)
200 —Aost Likely (without ATMS)
— Prospective (without ATMS)
1.00
2020 2021 0z 023 2024 2025 2026 207 028 o029
Fi guBbeFo3 ecast transit-NairmeabMus welnlebrumadker contracted, mostnd i kely and prospec
wor ks as plrwiTtathd et 3AT MS.
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| NCREASI NG CBRARPRAWEHN
ULAN AND MUSWKLLB

Cont ext met hodol ogy has been applied that
wei ghted by the expected proporti

The Ul an | ine extends approximately 170 km, from

Ul an, west of the dividing r amhger, d®malMutsrweild ba ®moxki dtns taree co

upper Hunter Valley. Ul an |Iine. The consists, as noted

Al though the Iine is used mdimdagi fbiyc dcdbeatl9 2/mPBe3i/ nTsT, ciltasiss (440

al so used by one or two countrACOréoand @i #9hnlDVOr sameeg ® npoenrn e s ,
day and occasionally by interstlatbdlf meiglkes hominsalt hanhgéahe

bypassing Sydney during possessions. This analysis of

the Ulan line assumes that thPacis$iocddNahd®dgallaowsthd4800HP DC

current pattecpnabftlramnsednnohiwgthi 88 -&ag@hsnet tonnes, 1,55
metres.

The mines on this sector are clustered either at the

start of the line near Muswely BAuo odR2xpBOOPdI5102,0 Mtl ass (4400HF

Pl easant , Mangool a) or at the A&AR) oODbcobbe wii8he680&8r meegd tsonnes,

Ul an (Ulan, Wilpinjong, Mool arheb)l4d Mmeitsegives rise to a

|l ong section in the middle with homogenous demand.

f One ®a% IXRN class (4400HP AC)
Four new export coal mi nes ar®6 awa g9mrE0du sn estt a goensn ecsf, 1,541
the devel opment and approval process, but only the
Byl ong and West Muswell br ook 3nimielsararteo atslsarm@éuwnnedah | ine, t
be developed in the timeframerdfortmuaine eSturs@tdedgy. thhe Mttrategy
Penny and Ferndale mines are mpgowmenk ntto croontpabbe di wi th the per
production during this peridade ROdAd9SpEum alielgly. mi ne, whi ch
was previously identified as a potenti al mine connecting
to this line, is now considerletd ¢mo tbled moea endtie&dckltyhadato Awraidz on
through the Drayton | oad poiandtopitfi oint owe rae c3ooxs g 50t @ Oc/e@Zn@p2r Oi / s6i On0g0
class (4400HP AC) Il ocos with 96 v

The Ul an line has some difsucuéssfgyelogt aliphkely nveln lecaotnes i2s0tl Ob.r i n
constrains the |l ocation of IlAmopsg.onAs ndectliionres wheadhomaci fic Na
shorter, the scope to adjustlThtehe laceatpiodrendfi at heelrd@p mance b
declines. Accordingly, past ciomwse stti qaantdi admheasgfe nemian @lat hiwtags t o
has found it necessary to cergifdemaalcteern mdtoi faeituoleutciapras.i ty
Specifically, in some cases aidtophad becamevi decessarly .t o
consipesrsi nowhbaobsare effectively short
sections of double track. Thelsre avddilt inerc etse atrlid yupceate to tr
materially more expensive tmhaw satpmpaioglkthf drowdri &/ el cams .l oss r at

per Chapter 1.
Train Performance

Actual transaction times have b
As noted in Chapter 1, traiaflpecfiovenaotet hascbobmphet ed Micro
updated to 2019 train performamwpae, samd od mpewvi ous and new tr
shown in-1Fi gwrecé udling the simultar
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ARTC

Transaction Times (Up)
Adjusted for simultaneous arrivals a different fo

10.00

9.00
Bengalla Mangoola Yamawa Sandy Hollow Baerami Kerrabee ~ Murrumbo Bylong Coogan Wollar Wilpinjong

8.00
Creek
Adjusted for simultaneous arrivals

7.00
5.00
4.00
3.00
2.00
1.00
0.00

6.00
4.00
Bengalla Mangoola Yamawa Sandy Hollow Baerami Kemmabee ~ Mumumbo Bylong Coogan Wollar Wilpinjong

3.00
200
1.00
0.00

Transaction Times (Down)

10.00

9.00

8.00 u2017
7.00 u2019
6.00

5.00
Creek

FigufieTrdansaction ti mes

adjustment. There are no updatced atsrean na ctaiparcittiymesnn Byd ong to Murrun
the Wollar | oop due to a spéeadrredattrivet iton thhaevipmedbedrdi mut come f ol
pl ace at the |l ocation througlpgutadtehermpgmriaond fnont whtiectprevi ous actual
data was availabl e.

The live run |l oss rate specific to the
Tabl-e s#Ahows the incrementalandhamsgeliimhteadpyaditgher than the 8. 7% t ha
on the two most capacity | i micredssddhtei Hunnten tVlad | dlyamet work in the
l'ine, Baerami to Kerrabee arCapBylidryg itso sMurgrhu rhlyo rfedaamed as a result
the changes above compared wiitglhhetrhe amet hodol ogy and

inputs used in the 2019 Strategy. The capacities are for

the year 2025 and assume no chApmlciidat iemrh amfce2n®hd average train perf.
projects are delivered so tHhdtant he nreegwelstul n af li mctas stmtad Ir awmcrease in
change in capacity, though istecitd osntsr. uAtppr é-& ptte oha lod perdonmangpe
starting and ending point wisttlesand twiltehathtanEBM® nalBa®rami to Kerrabe

clear. a small increase on Bylong to Murrumbo.
The combination of the effP&tlsfroesunas ciam mim@rr ovement | ni ti
increases in capaclihtey usre bodt h sections.

updated transaction times r esSilmisl aml ya tmartgh en aGu dreecd &l slei ne, ARTC h:
in capacity on Baerami to Kémnmakeoestamdpacsltiyghtnliy iladrn gers on the Ul a

: : . . d tak | i f th foll i
Section capacity Q1 2025 (mtpa) - without projects undertaken anatysts © € ° owl

Baerami to Bylong to

Kerrabee Murrumbo fintermedi ate signals between Baer

Capacity as per 2019 Strategy (with ATMS) 52.10 5833 and Kerrabee:

Capacity as per 2019 Strategy (w/o ATMS) 41.80 45.50

Add 2020 contract paths 41.92 45.63 Assuming a local wutilisation rate
Addupdatedtransactiontimes 41.82 44.90 di scussed in Chapter 3, the increa
leerunlosses(_8.7%t09.4%) 41.55 44.61 capacity ondimisioapaeictyon is

Add updated train performance 42.03 45.18 estimated to be 2.6 mtopa The sect
Add forecast train proportions 42.01 45.61 . oo p L

Add ATMS 52.57 59.70 woul d remainl itmmieticapaséctyi on

Tabl-le-Changes to capacity from udCaoamgt rtehet edd fdred eMd s tmelt ihkoedloy oggoyenar i os
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despite this additional ¢ aplaOcOikiny/.h Hreonucled Wiiodtd epnr oGriedeek muc h b e

l oop, which would make t he cianpvaecsittnyent in intermediate
signals redundant, may be the preferred option to deliver
additional capacity. In contrast to the analysis in C
are not of benefit under any of t|
fTinstallation of speed boards at all turnouts rated

higher than 25km/ h:

The turnouts for Coggan Crlefe® iamd Lsamdyt #ol I ow

|l oops are &O&&kimgmedpfeormati on but were [ imited

to 25km/ h because speed boardsawerkengthianptheeUl an |ine is
Savings of between one and whihcahl fi santdh et woi nmitn uftoers thhaed Hunt er
been estimated for Sandy HoQpleorwataonrds ihna vteh el odnogvns hown i nter esH

direction at Coggan Creek. tTrhaei nrse dounc ttihoen Ulnant rlainnsea.c tTihoen i s s u «
times from the higher speeddiastc utshsee d oionp sg einse rnaolt ienx pSeecctteidon 2.
to increase |ine capacity as the relevant sections are not
capatimyting but is expectedPasti ampabyei sybyethemHYC&€E€ and A
the margin. introduction of trains that were |
l ength without complimentary inve:
A program of works to reinetartredukbé¢ésenspeedahpaaidy due to
was completed in early 2020t.o Tfhiet iimp ascotnse olfootphsi.s program
have not been captured in the train performance dat a
used in this Strategy but wiAhabgesrefbgegcARICIi hnfluauee2019 fo
editions. cost effective way to introduce |
negatively impacting on capacity i
T 1200km/ h running of down dgeraiies:of infrastructure enhanceme
and between Muswell brook and the |
Unl i ke for Muswell brook tdaO0ORawmrgbni franoreasi 1§40heetres.
permitted speed of down coal trains on the Ulan |line to
100km/ h is estimated to provide meqgqumaédbeoepetindhedes exte
curvature and grades al ong Itohoep Itioneate flfeeacstti vle l6y7 O inmeittr edso wnp r
trains to below the currentclleianriatn coef a8t0 kbno/thh feonrd smuocfh tohfe tthrea i
journey. Hence increasing tkKheer rpacbrenei tatnedd Bsapeereadmit ol oops. Due t «
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constraints, these | oops woulMorne edle ttai Ibeed exn @&lnydsids baynd cost esti ma:

850 and 700 metres respecti u&l4Y. mMAd rtali e lmedti onolautei pm oposed to be u

likely involve extending thegeladgops towards each other, it

also has a consequential effect of reducing the |l ength of

the section, and given that Biyhl sOmg thelwapality Iimiting

section, it would also provide a general uplift in track

capacity beyond the direct behAletfidugh ttthe Uloammelri nea awans only buil t |
works from the original uncompl eted cons

The estimated cesteabfi bhsesleinh &oteleat commenced in 1915. This includ

2 is $23 million. tunnel, which was built to a relatively

was consistent with the practices of the
I'n addition to these workscraatesiwngntihleatsigmac¢dbnogr msg ian a moder n

number of Il ocations including the Hexham Relief Roads,
at North Fork (Sandgate) and Spedihfei aalrliw,alt menrde are two potenti al |
departure roads at Kooragandeadnd raedo sfaif guryatoifomdrofvers due to the
track and signalling works ipmsitdeuN@lt@,s Wwowlmd dales@elbemi ssions, and;
required. The cost of these dwerslked iennge anteismdtreodn the alhe emi ssi ons.
around $24 million in addition to the Ulan |Iine works. I n
addition to these costs, therketmaiyl ek aitrhequ aloisttys moni t oring undert.
associated with infrastructama t2W0dt2 foumat tdhwrned her pol l uti on emi ssi
operated by ARTC (includingchalslicdrenltd gpw)elt hdtel @awe reetommended safe
to be fully analysed. and on this basis the purge time (i.e. t
the drivers cab exiting the tunnel and t
The total cost of accommodatiwnwgrd, 6d40mi srabhe t@a enter the tunnel)
zones 1 and 2 is therefore @t iamdbtided ary Sdstmi nutes to 20 minutes.

approxi manidllyi o4 7

The results suggested that this purge |
The proposed wor ks, if approvieed,awbel dothb&ef upther reduced. Howeve
three years to deliver. The mé mautt eampdrgapddimey whaesn afdietquaft e for the t
the works to accommodate 164®Immersai mo Wwaultdheneadattysi s was conduct
be weighed against other workig rtemdt demalndl pmovirdeement though it was
capacity wuplift in a similatnotifmeftrh@&me ciomsli Wdeirng hdel iissmuy,ofand a re
the Widden Creek | oop and r dlelequtunaferABMSE.n.

2020 HUNTER WVYRRLBDORCCAPACI TYOEORBUEGATI ON DRAFT 34



1>

35

el

Most Li ke Most Like Prospecti Prospective with

Project Name a a a 2
ANCO (no "/ ANCO / "A ANCO (no ANCO [/ "ATMS

Coggan Creek we Q4 202:
Murrumbo west € Q4 202:
Wi dden Creek | c Q1 2022 Q1 202:
324 Km Loop Q1L 202!
Mt Pl easant | oc Q1 202.

Tabl-2-P4oject timings under various demand scenarios

NotldProject timing is based on the | ater of when the project is requi
capacity given other capacity constraints.

I'n regard to the heat issu®@l 22@32 4docpenntMoei pirodt ieons 4 t o

that have been experienced hevel bpenendablapgptroviaé .

managed through maintenance and in some cases

modi fication of air +dcmathalé g. FAsg u-Bhe sshh dves ntohte amr eéfnerred i nves

quality issue it has been asoumedtt htdte imMosany i kedgyi vytoéd mtme f C

probl ems appear with a reducdddspowgethiemeathiwwaystbi kmekey t he

that they can be managed, i sclemaGirn®.bBortddalshtoiwme aaihmways witfF

temperature monitoring noting that tunnel air

temperatures are heavily i nf|Ncetne etdh abty tahmbs e ngr aaplhrs show vol

temperature and wind condit Muswel |l brook plus the surplus capg
capacity I imiting section of the

The purge time that needs ¢@&@n beharndeé eivede gepeandts of capacit

on the volume and investmentpro¢ecdrsi 6f THhe miohiumemi ncr ement

time is 16 minutes as of thitdheyeampacTheg adiimiqualgi tsyecrt éwinew

determined that a 16 minute purge time would be

acceptable and this is now beATMS ihgd ebhmeent eadssessed as havin

Capacity modelling for thispStrateay haos|laddumed Itilksiagi on by
16 minute purge ti me. which would take utilA s2atsi%on fror

i mprovement in average train spee
l nvest ment Pat hway assumed.

Tabl-2 sAshows the projects r eqluhie esdt rtaot eagdyd raensds atchhei evabl e tim
capacity constraint on eachAITMSali ssé¢ htei scubaecdemdndngoi ng r €

requires, for the most | ikelpyogmeéspr onpedhtei fé nadesarni o, of t

with and without ATMS. No prmjdedcthe @omreé ormedquisrmaed omr of roll out

proposed for contracted vol cmeg elxey ordd d Inih @entde Rlahihé ogyrrent |

initiatives. that Q2 2024 is a realistic targe
ATMS on the Ulan |line. However, E:

The | ocation of each of thE@hdptoer p2ojteltese isembaionvei samope fc

FiguRe Zhe projects identifitededgsawmee that there is

no change to current actwual train performance in the

future. I't is important to emphasise th
from ATMS, and the timeframes for

I't is also assumed that theomawhattommeernrt @ainnt@i vdmre the nat u

Mount Pl easant mine moves from its current |l ocation

west of Bengalla junction to Achceo redhisngloyf, tihfata g cuenscst i boonl denr s
certainty around the delivery of

Aberdeen ‘\‘ 301 km
}. 297 km
Existing short passing loops \
\ Koolbury

@ Existing long passing loops Bonaelaing
d point 2a3km | Muswellbrook
@ Potential project ek el poit 288 kit
=

Wilpinjong

A2 Sandy o
,/,. Coggagf{fek West Extension Hollow o
Whpinjong load point \ \ 330 ke ——
Woi .\ > COggaf’ Creek™ Wmd‘e(ni(‘:reek /
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Ulan Line Demand and Capacity - Most likely volume (with and without ATMS in

2024)
Demand as at Bengalla. Capacity calculated as demand plus the minimum surplus capacity west of M librook. 2019
benchmark train performance.
100
ATMS (75%)
S0 Widden Creek u
”
80 R
il
70 | ‘I‘Tﬂ!!!‘
60 - IIIIIIIIIII II
ESU- IIIIIIIIIII II
N IIIIIIIIIII II
i IIIIIIIIIII IIIIIIII
0 4
2020 2021 2022 2023 2024 2025 2026 2027 2028 2028
Fi guBeCodnceptual pathway for investment to meet Most Likely volume scenario.
NotldUnl abell ed changes in capacity reflect changes in volume on the port side

preferable to continue with atplpe odeadisgmprarce sasepr cweplresent a relative
process for |l oop projects imprparallioin wift H htehea ot al project expendit
i mpl ementation of the technaltognwdersdj eotss.. Thi ¢ he event that vol ume
approach minimises risk and agipvenxitmadteltyhe nddsingentwandh t he forecast,

Ulan Line Demand and Capacity - Prospective volume (2023 with and without

ATMS)
Demand as at Bengalla. Capacity calculated as demand plus the minimum surplus capacity west of Muswellbrook. 2019
100 benchmark train performance. ATMS (75%)
324Km Loo
Coggan Creek West ext, Mt " nt P
50 and Murrumbo West ext Pleasa

P
-
=
2020 2021 2022 2023 2024 2025 2026 2027 2028 2029
Figu#dAeCoinceptual pathway for investment to meet the Prospective volume scenari
NotldUnl abell ed changes in capacity reflect changes in volume on the port side
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Fi gu-bevod ume and capacity on the Ulan Iline
expenditure on | oops would vl icmdtaeley] s ofhevaluuelius capacit
expediting construction | ateonistrtaieepl|l secgitn@npermissdmi ng a 1
equivalent to the difference betwv
Vol ume & Capacity capacity as shlown in Figure 4

Demand and capacity by sectdmndebaded hosctemari os the vol ume
project timings recommendediinerthise Chapter t hamd capiargty can
the calcul ation methodologyrestul st iinnt@GlkRapmad | 1 neigative sur
shown in-5Fi glhhies £hart showsybath teatdragtepg to the delivery
and prospective volumes for imh®QlprRrdR Q& e thkien fost dé&EMBruica uore ATMS
scope including ATMS. in 2023.

As discussed in Chapter 1,14 aaBw ichar{ IslARG@wWi ng

forecast surplus capacity, in both paths and tonnes,
under the most | ikely vol ume Aasnddiisncfursassetdr i mt Chepseendri bhe ¢
with ATMS, is sehownFivgwwsrkreogs wer € enhanced for the 2019 Stratef(

the same analysis without ATM&e Thecglapbs. aTkis uses actual

Ulan line surplus capacity - most likely scenario (with ATMS) o Paths per day

=—MT per annum

- /__/_\_
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: |
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/
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Fi gubeSadl eabl e surplus capacity in paths and tonnes for Zonear2 under |
io with ATMS
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Ulan line surplus capacity - most likely scenario (without ATMS) e Faihs per day
e T pr @AM
300
250 f %
g ™ /x/ —
EI.SO
iI.W
%n.m m
i —
2028 2029
g-n.sa
z-I.IX'I
-1.50
-2.00
Fi gui7-&a4 eabl e surplus capacity in paths and tonnes for Zonat2 under the most
ATMS
transaction times, together with a probabilistic tool for
calculating |l oop dwell time, to forecast the I|ikely average

transit ti me.

This is sho#®nfon Fhgutbhrée vol ume /

infrastructure scenarios with ATMS. The predicted

Muswel FBbr@amkmi ne transit time has been adopted as

being illustrative of the Ilikely performance for all |l oad points.
A scenario without ATMS is provided in Figure 4

Transit time improves over time as demand declines.

Ulan line transit time (with ATMS)
Predicted transit time Muswelbrook - Ulan mine
600

sm N\
= ~
——
400 -
g 300
£
200
Contracted (with ATMS)
w—Mast Likely (with ATMS)
100 oepective (with ATMS)
2020 2021 0z w023 wz4 2028 206 2027 2028 2029
Fi guBeFodr ecast transit-Uliame nmiwseweulnldberroockont racted, most | i kefFksand prospective

as per -Tawilteh 4ATMS

Ulan line transit time (without ATMS)

Pradicted transit time Muswelbrock - Uian mine

8.00
5.00
e — ]
400
i 300
200
Contracted (without ATMS)
st Likety (without ATMS)
1.00 pective (withoul ATMS)
.ZW.U. ' ' .Mil ’ ' IZDE?. ' ) I20'Z3. ' ) .20?4. ’ ' IZDESI ) ' IZD'ZGI ) ) .ZEQ'-'I ' ' INZSI ' ' .ZDE9I
Fi guBeFodr ecast transit-Uliame nmiinseweulnldeerroockont racted, most | ikelksand prospective

as per -Tawiltehadut ATMS.
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Cont ext Al though this sectcioan Haseiaglhlt o
and passenger trains from the Gun
The MuswéllTlebmook|l s sectionliimeg heplcws etwd daily return Sincg

the Hunter Valley networ k. Anmdajaordiatiy yofr etthueg nc dvlails wmail 1 éég ook
in the Hunter Valley connectvotlaunmehiod pmaratlt onfe atntse trhatt warola,l dc

which includes a number of lrcarmclsed hafs waryiiderl. e Mditeh . passenog
Al |l of the corridor is at | @eadtordduwblaendt mank dwiwtnh t dhieg riofail c & re
sections of triple track andidcepdiopatred ohaulel ¢ otsrsa oK fcampacity
coal from Maitland to Hexharhoaded direction. However, there
. F
) { ;
5 - 3 & § %
g5 & 53 P s 3, 3¢ > i s
5y 5 3 2} i 1 2 il
R WHEIIEEE g
fom B @ < zZ 38 g 2 H 3 =
Muswalbrook =% S £ 2

0
Newcastls

Nundah Minimbah Alancebs
Bank Bank

Bengalla op
Duralie |

Stroud Roa

Hilldale

Whittingham Junction

Minimbah Bank

M Tncnsypop
1) Thormy Balford

+ Warkworth

Branxdon

\ Minimbah
Saxonvale kop
- Bua

Sandgate
/ Ranbury Junction)

. Kooragang Island
>

3 Port Waratah
Scholny-Street Jinction N7 | 3

Broadmesdow. /\_,, Nwvaetla

+ arsitin

Fi gu-ieThS%e Nundah, Mini mbah and All andale Banks.
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ARTC

the corridor and flexibilityncrnedaaet@dl®y Sthattelgryee tthreaek woul d be no
sections, that the shadow efofnedthi af steltd i pans asmmndgédrence it was deter mi
services has a relatively | iwaist ad efefjasdtr.ement to update train perfo
Muswel |l brook to the port for this Strate
The major issues affecting the |line between
Muswel |l brook and the terminalBffaget ihweadwagygdway i s at around 8 to 10
junctions, the continuous flbowhofditrrexitno,nsamsdudfhf iodi eitni mbah, thoug
flows into the terminals. identified a short peak of around 12 min
approaching Hexham. Headway increases fu
Headways vall ey with spacing as high as 14 minute
of Drayton Junction in the Up direction.
Headways are fundamentally a function of signal
spacing and design. Drivers slhtouddoulde adll syo omd yn etved tskeaet in a | ive
a green signal on double traak,  roeanmemat, taHdy td@aimoet willdwi deal ly ope
down in anticipation of pot smpteiealsl ywnanaachnteevrei ndhea sreedi on run ti me.
signal. To achieve this outddme, tdetyr alion nmeeds treshid tast in drivers e

|l east 4 signals behind the tsiaginmlisnp fwhorth s@utsteast tthleen giogrsdlow, cr ea

a driver encounters, and theamsextdiaomge ebdyarnd,onafeolbotwhng trains tha

at green. Signal spacing al od maeascittg.take into account

train speed and braking capability. Signals need to be

spaced such that a train trav@drlirienrgt adornttrsa anaexd muan wsmpesddo not tri g

and with a given braking capalgiuliirteynemdan fotro@mniyn htelhkel way projects. |In

di stance between a yellow aAd M& mpedcsiegisalon lthisomection it will fu

cases these constraints stanthet ®pevearliam, einviwlinante nc aswe tiht trains ab

becomes necessary to go to & hfei fmti mi sniugn sla,f ewidtilmtance in all <circums

pulsating yellow indication.can be as |l ow as four minutes. On Minimb
Nundah banks though it will still be des

There are three major bankswdstraimasbefngterepthe bank on the same
grade) on theMMdusgWwahnhldbseeck i mpanbat hat on these sections ATMS woul d
particularly affect the headway snaflom etduaitno;n Nwn dhaeta dBvaryk compared to
Mi ni mbah Bank and Al llgndalhefBxrld kFigowudéd imng.
steep grades on these banks slow down trains to such

an extent that it is not posslitbllrad obeoeérn ad sns lame ca dtelgautatfeor t he pur po:
frequency of trains irrespectciope off wowkclf@gelpy otsipecti ve volumes th
signals are spaced. This thenmorcegeui ramd a etglaitred tthreamle etdo f or any si gn
achieve the required capaci tAys. dA stchuisrsce dt n ac ICh aprt ese@2qond here is |ike
Up track, exists on all thrderofeatrhey ma&jlorvebagnlod. ATMS bet ween Muswe
Singleton and the current ATMS i mpl ement
ldeally, headways on the wétbotetegyrhaorthireomtargeted for Q2 2026.
Muswel | brook to the terminalMashd®mdlt bei sohsketgntosbave a relativel
that trains can depart at r aaqwel aro itrmtee mwanbe,r @rfdiags erl ocking and th
additional trains join the metmwedrk stlwey |Icdre gledtatiivetlty dess. Hence
spare path without i mpactindg oavamai nlhien eonudr apfrnotgh®shnr,oliln 2029 . As
headway target needs otnocebe arnocurmud s& dmiimutChsapter 2, there may be opp
vol ume exceeds around an avarcaed ecfat&4 tphatshd i pnerf rchanye, i f there i s an

or 245 mtpa at current average train weights.
Junctions
Whil e this principle has been adopted in the

signalling design for new worktser & haere rhwmer mmwg jawsn gteitons on the Hul
been any projects directed gm@medi fnied avlolr kK avth er edgircdadien <ioqridli ct s at th
spacing. interfaces impact-29n capacity (figure 5

The 2019 Strategy calcul at e Redpdtacaelmetntaiodr the | ow speed, hi gh mai |

performance between Muswel |l Hruomloudarsd atrlobangloMtas tflamd was compl eted i
the first time. This actual Tthi &si npdataal el avageluyndwealtiakaetned o reduce th
previous theoretical cal cul antaii mnse.nance task and increase reliabilit
have any significant effect on train spe

There were also no capaci twnocdnothrraints identified.

Given the ample capacity on this section and that train
performance for the Gunnedah Whmidt tUil mghnhdmnjessndtni drhitsur nout speeds we.|
Strategy was an improvement ton 7t0h & mg éar fi mr maamgeaincsedn with the 80 kn
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© 10 Phaasand
Bengalla loop

« At Y
Anvil Hill loop

Mt Arthur loop
Drayton loop

Newdell/Liddef'Hunter Valley loop

Mi ni mbah bank project, and t hMusgwellclthroomo kh ajsumc ttihareest ands ap:
track configuration as a reguwintctoafontshae uMdi niomh ok merld t o sequ
third track project. This alsliowd el adadcdedk trnaierss ttoo Ganinte dtalhe an
branch without needing to fisnggna fsilcatntbeatuwmden lodadedins fron
mainline trains. Accordingl ynetamiss aj trmctgieomuimbehi @l xonfl icti
efficient. agrade junction.

Camberwell Junction was upgMWhdédae tao |l eiveh oDfeedngestion at |
turnouts in conjunction witlprtesenNunmndalkrbamltt laict e dt vaoad kumes,
project, though the speed omnt hédewmaleltocmll @aamllyismist astshueni ng
practical speed. design in the live run train plan

Mt Owen Junction has sl ow spead ytsusnwowdt actual train arrival
However, the | imited volume 20rl@dmsMtgg@weredme &arag timatreal ity th
its junction does not have arei geinffraantngi npacti demabl e press
capacity. The pattern of departure of train

shows that there are frequent ins

Ravensworth | oop, which wafSopreweéouishg bheategrmraeleedlased onto
into the Newdell | oop, was separatednisn th@iI3 aard i qicoearsi stent
a new junct-speewithrhoghs amd & htadl diimge. This necessarily me
|l oop. gueue at Muswell brook waiting for

does not occur in the Up directio

Newdel |l and Drayton Junctitoms siavegl betmaalpgriades are natur a
wi t h-sipiegld, | ow maintenance appnoathk.tWhi)enthien.
was primarily maintenance driven, the speed upgrade
means that these junctions arTehihs gihdsyuefifs cgwrnegl.y Asn oper at i ¢
di scussed in Chapter 2, thenmssiessamwmndmerfgicroqgraded ofnorand path
renewal of some of the signalxlpierd eelquiopmhentpratgrtelsssea until a
junctions, but this is not dAmMNiCOe b eliHwdaapredc itthyee port i s compl €

likely that when-oANCOitswfull wmito

pathing and congestion issues at
Wards River
Muswelibrook
Grasstree
I')..j:r.«: laader
Antiene
Drayton Junction Stroud Road

. Antiene loop

Denman 2
sworth Washery 100p Newaed | nyt Owen loop
1 Junction
Glennies Creek (Mt Owen) Junction
Ashion siding Nundah
Rixs Creek (Camberwell) loop
5 g Hilldale Jallarob
Cambarwell Junction A~/ Wallarcboa
Martins Creek
Wambo loop Singieton f
Whittingham Junction ~ L
Mt Thorley Toop JSaxo‘nva!-J
unction &
pisriemes Séor Branxion =
aruah
Minimbah Mindaribba
Saxonvale loop J)
Telarah
Maitland
\ Raymond T
Pelton branch line A Symondianane
Bloomfi -u&c“‘w
Kurei Kurri - Dovaktacn \
Cessnock \
Hoxham
Pelton Sandgate Kooragang lsland
Hanbury Junctiorf
Port Waratah
Scholey Street Junction N
. Eronmecs Newcastio
Teralba loop
Figu-2eMas tl and, Whittingham, Newdel | , Drayton and Muswell brook Junctions
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this would be further enhanceAlRDEY MaAMSpr ewi du slcjusassedessed the thresl
in Chapter 2. a solution is required at approxi mately

paths/day. This threshold continues to b
Wor k done to date on poten202% umdemasthecpuoepecti ve volume scenar
solutions has identified si gmieincdmntmbc @abotvreu dlt8i @patéamsd per day. Deman

environmental challenges thatawduldd 9puddhesstpetrhatayany the most | ikel

infrastructure solution is only worth pursuing once

vol ume growth, and hence cong\WEC®nyn daerptroealk hmmesdeal | i ng during 2013 |

|l evel where an infrastructurseggelsiteidon hies eumawo ibkalml meed for a hol d
Muswel | brook assuming that trains arrive

I'n the medium term, prospekMtswel Viol aoonke gfr owt heif r odhesi gnated path w
both the Ul an and Gunnedah adiyn al ilnens tedulnd mhean of fixed paths on
that such a solution may be Gueomedsadr y.ines. |t was subsequently conc

an environment of dynamic management of

The best physical solutiontheeméedifdr i shiastihnmnvestmarctk could be av
heading east from Muswel |l br ANKC,O Vtoird lz omf fle me atrh e gbh &€eotmpl et i on, there
operational outcome and val cenffordemerey haitvarmetrtee wi | Il be no need fo
constraints. at this |l ocation with current volume for

operational planning assumptions.

The replacement of the Hunter River [/ Muscle Creek
bridges on the Ulan | ine i mmeThiag ejl wnomeisdan owi | | remain a focus for .
Mus wel libsr ccaukr r ent |l y almeli cg ede¢eisvearedi cally and operationally, to ensu
an opportunity to cost effedtiows|l fy romeathe dowwblse ntgdl ®@ck i nes are inte
bet ween Muswell brook and Bemagdlol & hief droairdd ier ¢ d aicrk tstpe ne south of Mus

future. The new bridges, to be delivered by mid 2022,
are being constructed on a nM¥wiadli gnmgMta mealirnggn cplen

the option of using the existing alignment for a second

track. ARTC owns the short network of branche:
Whittingham to Mt Thorl ey, Bulga and Wan

I f and when there is an emeommog|l nekdowno asrtherWhittingham branch

consider an infrastructure solution, the options will be

further assessed to deter mineTlhiestnetawarek fwas momeysubject of intensi
2014 in response to concerns that the br
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el

could contribute to upstream A oknegye sitsisoune f OArRTeCf faincdi ency at t
HVCCC agreed at that time that the dampcistwtofontshe o receive
branch network was in2tmepatdeai nef 3Vhemtphet+tfl ow of trains s
once signalling modificationstproppsed, by hARTCreaneds a direc
subsequently i mplemented, wemaltazhamnni ctapaactyuntexcept to tF
Actual annual volume of aromadn2@nmanhpgae wWasvnadc meewddt he ter mi
prior to the signalling modbfei adiigors, toughestriang shat dWdheru
model |l ed capacity was consercvatiwderation for the coal chain
maxi mising the continuity of trai
Track capacity on its own tiet aln toralek odpanaiginy.t ude
greater than this. Key issues in assessing the capacity
wer e: This was the primary driver of
the Mi dMambahand third track, and
f Management of train fl ow,acihi eper tciomuli anru otuesr rhilroad has al so
departure filtering and tchoersfteasithlo;m exXt arhte ddfexham hol di n
staging at Whittingham Junction to access the
single track sections, andNo further tightening of train
been identified as necessary to s
T Peaking, which historicalfloy eltaas tesxc edodved etrhe AINCI® i s expec
TMTC all owance. significantly enhanced ability toc
arrival pattern of trains, whi ch
ANCO will further assist icoonfmpdewvdieagantocwmnda tthewahbhiol i ty of
help mitigate these issues. utilisation of the dump stations.
Contracted and most |ikelyTl &ofl Dimes adr® comfortably
within the agreed capacity |l imits, but prospective vol ume
peaks at 35.4 mtpa in 2026. Whhe eHunhteert r\aaclkl ecya pcaccai It yi ntdoustry
achieve this is available, capéacilbobwndleirmits mvinlall she PACSu €Cat ir @
of system issues. As discusXedriagaGlyaptseémand, (KICIT9 iasnda NCI G K
matter for the HVCCC. Whil e the coal | oaders are owned
Services (PWCS) and the Newcastl e
Continuous Train FI| oeoup (NCIG), much of the track i

Hunter Valley surplus capacity - most likely scenario with ATMS
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ARTC

terminals is |l eased by ARTC aRrdowildi dmian g a@rmpdckriand peicst iacre acti vity,
controlled by ARTC. historically contributed to congestion,
out of the departure roads. Locomotii
The Carrington | oader is téleubtltldeshbebieemeKdéacagangeand Port
and is |l ocated in the highlyadewelrepead iRedty Wamatrah mpact on capacit
precinct, with extensive rail facilities servicing a variety
of activities. This includes BWe2Ingpmeogluxttes ,c apadiatiyneas sedwhol e
product for both third partwhlioei NCil Gs harsd nmimeerd alt e capacity of
concentrate export in additihas tthrkeel larexpart rgraaisn ffoor i ts t wo
both GrainCorp and Newcastle Agri Terminal | oader.
There are also |l ocomotive andAlwlagmme wieawsIcy nigdemtdi fi ed rail network
mai ntenance facilities. support current terminal capability
completed. Any scope of work required
The Carrington coal facilivolsmeéescwiuldle Beadepemadembads the det ai
and 2 unloaders. While there nzme meamiadalelnyhah® ednemdrst uroe capacity
roads, these range in length from 414 metres to 863
metres, all of which are shok@éru fMigan&alC acgoalc itt&ins, other
than the short trains used for Austar services. Only two
of the three arrival roads c aforacacastmoduart el BOD awamaoni ty, in both
and |l onger trains. under the most |ikely volume and infrast
with ATMS, i s s3hownA isnc enaruirce vwbi t hout
The Carrington facility haATHS esnvs howmeinfTakisgppe claalcul at ed
l'imit of 25 mtpa. There is sameluppccratpariitty toem dhpambst capacity
this slightly, though theresmay imeo,emwsisruomm mgntaall0 per cent TMTC.
chall enges in doing so.
Vol ume and capacity by line sector
PWCS Kooragang |sland is beadtewul apindngmeelbodolrogy set out in
modern rail operations. |t rfowubaesTHBhi sdephaturehowadbBofbrcontracted
its four dump stations and fpowrspfecltliwesivpnalmesd fanmrritsnel proposed
roads. scope including ATMS.
Wards River
Muswellbrook - Drayton
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Muswellbrook :w
Bengalla loop _ 2 HB"%’,‘Bsslrw a5
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e o= Million fonnes of coal per annum { G G G W i
o Bloomfield koo D\ nomton
= Kurri Kori S~ N
D e

Prospective Demand (mtpa)
wmm Contracted Demand (mtpa)

7 ]
/ Sandgate \\
% / Hanbury Junctiod

Scenario Scope (mtpa)

T«:r‘alba oop o 4 —H

N i
]

Fi gubfevodll ume and capacdNgwdMaustwled | br ook
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PROJECT | NFORMATI (

|l oop. The recommended option involves th
Cont ext constructi eal omfe d osotparbcet ween 299. 100km
to 301.270km (2.170km |l ong) .
Feedback on the 2017 Strategy suggested that it would
be hel pful for the Strategy tdhgr pviode saedddiltoioopn awi Idletiand | wehe si mul t al
the projects that are proposeidghal hchgefenthé omapadiytty i nvol ve eight

outcomes. This section aims damdpfrovude phaseadavittilormaolnfirm if the tw
detail, though some of the pecronopesisgsegeededoi mel atpgmr aydeadr sorofr el ocat
the prospective scenario aretmetl copecedstruction/ operation. The rec

commence Phase 2 works on the project wa
ATMS and ANCO are discusseduibmidettead It d nt ChaRC@rd2e to the project

hol d.
Mount Pl easant Loop

Further assessment in the early stages
Phase 1 of the proposed Mtr d eiasadhtt prodg¢teent miwaes t he i mpact of curr
endorsed by timgd eAMTAaC projecni skeeréngt gd ou@,ground conditions, envi

the Operational Steering Compiprbeal 6OSG) teimc&elsy for construction,
2013. Due to the |l ength requimpadtfot ot aej aciegitnallsydents, | evel cro
proposed western extension tBodthserBércgal real becapi ons.
(approx. 4km) and the associated costs to construct this
optionsactmian | oop is propo

) Current statuphase 1 comp eted
capacity of the Bengalla t¢c August 2013 Jl an
Line. Time to compl 30 months

Cost estimate $33 m )

The Phase 1 Concept Asses

different options for the Ecogst estimate As at end of *Phase 1
including combinations of €. cioci oo Ui Wouin var o oy

|l oops and the rseommemdstdamdd

—~

B Oid Bengalla
Road

Muswellbrook repmms

Fi guiePréoposed Mt Pl easant | oop
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Muswellbrook e

Bylong Valley

Way

Fi guRePréoposed Wi dden Creek | oop

Wi

dden Creek Loop a new bridge wide enough for one

mai ntenance access road has been

Phase 1 of the proposed WiadldeaviCatekt Ceolka¢t¢khgof access to t
Loop was endorsed by OSC on fb71lPewmwgarcynz@r2.ctThea.

detailed analysis of the op*" "~ "**““P‘h‘a‘s"e ‘2 Acom leted
discussed in the Baerami toCurrent statu September 2513
Preliminary Options Report

Baerami to Kerrabee (353km

Time to compl 26 months

Options Report (Jan 2012). cCost estimate $46 m d)

The

Concept Assessment

Re[COSt esti mate As at end of Phase

n April 2014, recommended a simultaneous entry
crossing |l oop bet3ede B3BKkmM (20KM5

km long). Options to extend Ml fHeld TBuer a\ilie Sor Ke®roaheeE X t € n

|l oops were considered due to the difficult geography of

the section. -pHoiwmetvelrgom arti dWi BdaseeCfleek the proposed Murrumb

was determined to be the | ed&xtt ensdtonoptriogrectto washicewmp!| et ed i

the capacity objective. |l ocation of the Bylong tunnel pre
of asentctdi on |l oop to increase the

Foll owing endorsement by tMer RCBbdotroPBalsend s$ection of the

commence in March 2019 the détaai ltchde dceoxnisgrdearedl options for i
environmental approval worktwas spglcitti oinntioctl wal edli sldrfdtee i ng e
tenders and contracts for desleiceteroyn. | Dlopgsdetail ed designs
are currently progressing well whilst issues around the
new bridge and two | arge cul viehd sPhpases ehtCarhcad dte nfiesse fsoment
the civil design. Work has dloop lxdrenwsndearst @Kemdottd alulrow mbo
the new track to become the tmaitrmlei malwhhigc lgriamdweolofesl: 80 on th
additional track slews to i mMmauompedr atasmdt hdet uredl@uted amddati ona
slightly altered design aligremantredThe failédledi atteditédhs sarge ade,
now underway with a signifi dManmtr upndrot iwars o fe ctommse nWderdk The r ec
attributed to Aboriginal Heripttagea. i dictlaade&csc ans exd reqtsn ainn tod  t
continue to be a risk for theopordgtomudt7ilom 9®tkans ¢ owi3t7H . t3& k m
Track & Civil designer develpopivigiagcandeopgtalf droogp | ength of
temporary river crossing that is proposed to be wused
during construction. Environmemda agr dpgced add woo kp textiedfiram r et :
the Environmental Approval feonrtyhesimpmajlédtnghdaunctionality, i
experienced some del ays due ttho epr il wavted pEpropesritnysacoeguires t
negotiations. culverts and involves extensive e
retaining structures required to
The proposed |l oop includescatmanorshopege Whkirlosts the commen

t

he Goul burn River at 356. 6 Wbkrks Dhhe tdhmet ipomj @fctb wialsdiapgpr oved

2020
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Muswellbrook e

’_‘m Country End of

Existing Murrumbo Bm——
W Loop

Eastern Portal of
Bylong Tunnel

Fi guBePréoposed Murrumbo West | oop extension

subsequently placed on holdAphh Bdrdeoe BhelL Ocompl el X dne BfS I 0N
any substantial works on this phase.

Phase 1 of the proposed Aberdeen Loop
The main benefits of the pwaposmdomnped omy areret@a€ im November 2012

provides greater operationaldifflifexiemit]l iotpy i Owist wetrfee i @kinltii fy etdo and i n
park two trains in the | oophbetmweeme Kwiod dbme 1yt atnad Jgroagde during Phase
ease between Bylong Loop andbteheleBunie®loparmExt&inlsowsn project.
crossing of three trains within the section. The main

risks to the planned project Theh edaumhpel eatreed tGicencept Assessment recom
environmental approval duratainomxttehmesi emviofonmentexli sting Aberdeen | ¢
constraints of the site (ind&Kogehbavry Hori Mugevel ¢ hd @ammdkegredhe concept
species, flora & fauna etc) iard utdlkkel rae quwimbed lodnd nvestigations incl
acquisition. Further work wowpled até on@amp Imotded |iimgt, heleskt op property
early stages of Phase 2 to dewelsdp grittiiogmat iuan | meays sreas ches, geotech
for these risks. assessment and environmental desk top se
Current statu;giie L complet_lz_a: June . .

e proposed | oop extension alignment

Time to compl 28 mont hs acquisition on the Eastern side of the e

and is located between 299. 335km and 300¢C
)(0.765km l ong). The project was submitte
Cost estimate As at end of PHhadgebruary 2013 with a recommendation t

Cost estimate $48 m

o © / o 1y
Existing Aberdeen
Loop

Fi guAePréoposed Aberdeen | oop
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project on hold a@a®elMhaoe s2 aditThieb apsreodp oosned | oop can be constr
the then capacity demand foracastng) ruwrntli lcoAudguotr 2@IhHE. (t houg
for construction). The earthwor ks

The minimisation of properstyabiclusaiitoontohredgbethlkee amoun
introduction of retaining walol eamd mowemdodirfoyn rsg ttehevhi | e se\v
proposed access road has beamdiedeénti idfgieesd reesguame repl acement

opportunity for further i nvaecdctei d@toiporcointfrutcurieenphases.
Phase 1 com Phase 2 comoleted

Current status 3 6w An 201%[1??6?“ status ooy oper 2014

Time to complete26 months Time to comple29 months

Cost estimate (1$13 m )CC’St estimate $23 m 1)

Cost estimate b:As at end ofOpPhagétimate As at end o° Phase

Togar North Loop Wi ngen Loop

Phase 1 of the proposed TogdrheNdratrtkviddpe was Murull a sectio
endorsed by the OSC on 10 Devasmberi t2@®12.y Sq'eoeweamated for dupli
options comprising both stardfdldloonmengl dapd-berd alomdgyseop wami d
extensions between Togar andeReaermrkmninlelde twerbee t he preferred soa
investigated during Phase 1 neft wiohé&«k TagarciNgrtim UbLdap area.
project (311km Loop).

A Phase 1 Concept Assessment wa

The Concept Assessment Repondereakensied P91lB8hwhich assessed

RCG in January 2014, recommermpdddns .stTared raelcomanelnadep opti on f
bet ween Togar and Scone t hatcoinsilsd catasdo naes ddol@mapsdeb ettoween 325. ¢
Scone as practical. The ot he8r27c 2mMdDikdrer ed options were

di scounted due to site constraints such as |l evel

crossings and the increased |emgtfheadi mielwi tty axctkudy qfuem etdhe p
for the alternate options. TBhidsstqauredtdlyo e mpd eg ealt i ho ®Orl 4. A
North was determined to be tphe plosadt tmo gtheo Pthiasre tlo arr angeme
achieve the capacity objectire.ommended configuration compri s

|l oop |l ocated on the Down side wit
Phase 2 of the project waseendyrbedwéegnt B25RE€EG6km and 327. 2
October 2014 proposing a stdmdal)anelhlicompltamat iwars amppr oved b
the Up side with modified sismuwulktedhrod aies sentnrcy udii qarga It lhien RCG  f
bet ween 310.345km and 311. 9%hkame( 3. 6 n2KmM 1l4ang) .

Phase 3 works on the project were placed on hold in
early 2015. The |l oop will be constructed on
existing single Iine and while tHh

New England
Highway

Muswellbrook s

310+345km

Fi gu-bePréoposed Togar North I oop
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gl unnedah |
K

/

327+240km

Muswellbrook s

\

325+666km

Figub-&@r®posed Wingen | oop

design does include minor emcsseacmment s nchuaeéjdaaemtumber of investig
land it is planned for theséencoubdengautetedyi stearches, geotechnical
adjacent | and and the existiasgesesmeindomanboemdarynmental desk top se

retained. As typical for theéiamié¢és bfiewwmakofiorythfe phepoisted I ®op wer
ocated on highly reactive @l aygnthdti ngarermangemesnitdel ach was prepar

suitabluesef.orHorwever, furtherndetstamnlg amd Icibeil designs have yet been

carried out in the next phasédetpraoe¢etmine if | i me

stabilisation can be used to reduce the required

earthworks. An existing passiTvhee |pervoep o scerdo ssstianngd a loocnaet eldootpo i ncl udes .

the north of the | oop needsfbo Bemupgradedst enaclyi segnalling and is

protecti-lojmpeviltihghFt s and bel |3s4 6a s3 5t0hkem paonsdi t3i408n. 300fOkm (1. 950km | ong) .

the loop will impact on therexiosnmiemgalt eéval tor commegce Phase 2 works

sighting distance. project was not submitted to the RCG due
being placed on hol d.

It is noted that a more central option was previously

di scounted based on t he r ec oninheen dperdo poopsteido nl oporpo vpodsiintgi on has been r e

the then required forecast dastidomncapaaminhy masi agredhecednstraints i

cost. The alternative optiomdijisacenitl Bl awnaifloabl ¢ efvet crossing, the |

devel opment if the additionahicapaeiaty aofdf ¢ oedii inmmi Biest he i mpacts o

section is required (43.9mtpasviadeddsomtfpd) amadfand.

additional cost of apprOX|mCurrent Statugz;fgmge:}o?!;;gted

Current SIatusgggfgmﬁefog‘;lTime to compl 39 mont hs

Time to comple30 months Cost estimate $38 m d)

Cost estimate $20 m 1'Cost estimate As at end o' Phase 1

Cost estimate As at end o' PAags@asz2 Ri ver North Loop Extens

Bl andford Loop Phase 2 of the proposed Pages River No
Extension was completed as a part of the
Phase 1 of the proposed BlRamnderDbuploiopatwiaen project devel opment in

endorsed by the OSC on 17 Dd@btemlPage20R2ver North Loop Extension was
Seventeen initial options wei éhnartbwedompl| eitglt UHVA Project Feasilb
comprising stand alone |l oopsatpadsdfipngl]! 2042 .and | oop

extensions between Murulla and Pages River during

Phase 1 of the Blandford LoopThper ofrexcjtect Feasibility Report for the
Range Duplication project, presented to

The completed Concept Assedamemt20 T ommenadmmaeanded a staged approac

stand alone | oop constructedmphemeatdpi 9indefoft heheuplication to ena

existing track between MuruliharamadeBMutoubendint rddeeced as demand req
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Figu7-@r®@posed

Bl andford | oop

Pages River North loop exteCurrent Statuagfiﬁ goigmpleted
A of the then planned dupli Time (o compllez mend s
Phase 2 of the project prc¢Cost estimate $91 m 4)
of the existing Pages River Cost estimate lncludes Phie®a 3 wo.
355.835km and 356.895km (1.060km |l ong) .

Ardglen to Kankool Dupl i
The proposed | oop extension can be constructed
within the existing rail corrlhlerAr(ddloaimg ht d ekaasn kngo Iwi d d c thieon
required for construction awaess N)o.mi hlae ewo rflog idnplluidceattioen (de
requirement to extend/ modif yal3 tewifstihreg womdkerctompdleted in invy
culverts and a new turnout dto tthe «capmtcriyt yerod dfhet he vieopmol
extension. These works are qeftfwiocikent for the most | ikely
vol ume scenario with ATMS.

A Phase 1 Concept Assessment f ol
Phase 3 works on the projeRangverPuplitc@mnidomnspdojfect was con
commence due to changing capR#®#diot y deemardd.i ngovwmeverut | i ne for a
if the prospective volume sceomartiracdrn otnhe fmdshte loipkeloyn t o dup
vol ume scenario without ATM@lignmealti Pad etdheom ttthe t hen model
Phase 3 works, which includesgeditremeindrs.to the Ardgl en
tunnel at approxi mately 360km, will be required and that
scope has been assumed in this Strategy.

m

356+895km

FiguB@®r®posed

51 2020

Muswellbrook essas

Country End of the
Existing Pages
River Loop

355+835km |l

P

- =

Pages River North |l oop extension
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FiguB-&®r®@posed Ardglen to Kankool duplication

The existing Pages River andh@hidlupdtitcat@mdeehk alckopvs | | be construct e
were subsequently deliveredsiinet mind arsea®| amaetdhe o i nclude the mild
Liverpool Ranges Duplicati omnpnt djeeetxitshemgf @aduganenkndn at several | oc
the constrained section betwxémrntshesertewai mewgl csdpuctures to allow

earthworks to be completed between the h
The Liverpool Range Duplicatti oinngsoaecdtt heasdjpadcenty hi ghway.
study was subsequently completed in March 2013. The
Ardglen to Kankool Duplicati omhevaen wWiertcan rheerdt aMi tehgmr dvheel f or t his pr
compl eted UHVA Project Feasiami IEintvy rdesneqn adatlenp akpr iSlt at ement that w
t

2012. key component of the critical path for
programme.

Phase 2 of the project proposes a duplication of the

existing single track Main North between Ardalen and

Kankool on the Up side betvCurrent statusphase 2 compl eted

368.786km (4.386km long). 1 March 2013

Report was submitted to theTime to compled4d7 months

Phase 3 in March 2013; howe 2

works on the project were rCoOst estimate $86 m D)

that time. Cost estimate As at end of Phase 2

Fi gui®eP6oposed Bells Gate South | oop extension
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