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Advisian Conventional and Unconventional Gas

In the context of the Australian industry

e Town gas

 Natural gas (conventional gas)
» Coal seam gas

 Shale gas and tight gas



Town Gas




Advisian Town Gas

Worley Group

Town gas is manufactured by gasification of coal, oil or wood
— Replaced animal based oils such as whale oil

Technology developed in Europe in the early 1800’s,
iImported to Australia in the mid 1800’s
— Coal crushed to a uniform size and fed into retorts

— Heated in the retorts where it was carbonised, giving off coal gas (town
gas) and leaving coke at the bottom

— Mainly carbon monoxide, hydrogen, methane and ethylene

— The coal gas underwent further purifying processes including sulphide and
ammonia removal

freeaussiestock.com licensed under

Town gas was initially used for street lighting
— Reticulated from a central storage tank [ sative Sommons Attribution 3.0
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Advisian Port Melbourne Gas Works

Worley Group

Coal was shipped from Newcastle to
Port Melbourne and hauled by horse
and dray to the gas works TR s |
Gas works operated continuously e TR CaEHD
Gas was stored in gasometers e SN
The company was allowed to supply

gas anywhere within an 8-mile (13-
kilometre) radius of Princes Bridge

Initially for street lighting, but used
by homes and industry

https: //gésworks org.au/about- us/hlstory



Advisian Industry Consolidation

Worley Group

Australian Gas Light was formed in 1837 to
provide town gas to Sydney

Many other companies were formed as
Australian cities developed

Many small gas works were needed initially
because of distribution constraints

But the gas works were progressively
amalgamated, as technology allowed gas to
be transported over longer distances
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In 1950, the Victorian Government formed the
Gas and Fuel Corporation of Victoria to take
over the manufacture and supply of town gas

The corporation opened the Lurgi Gasification
Plant in Morwell in 1956, fuelled by brown coal
In the Latrobe Valley

High pressure gas pipeline from Morwell to
Dandenong and then into gas distribution
networks through Melbourne

Morwell Historical Society



Advisian

Worley Group

Conventional
versus
unconventional gas



Advisian Conventional vs Unconventional

Worley Group

Conventional 2):

« Hydrocarbon vapour and liquid migrate
from the source into a reservoir trap

» Permeable rock overlaid by an
Impermeable seal

Unconventional:

» Hydrocarbon vapour and liquid
extracted from the source rock — no - o
migration required -

| comseam g0
e Shale gas @

. 1. Shale gas wall 2. Conventional wall 3. Coal seam gas well 4. Tight gas waell
e Tight gas @
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Conventional
Natural Gas




Advisian Sedimentary Basins in Australia

Worley Group I
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Advisian Hospital Hill - Roma

Worley Group

A false start in 1910 at Roma
Gas found in water wells near town
“Skullduggery” at play

Gas supply to Roma Power Station in early 1960s

£\ .r;ngu.:'frfrf,rq -Bare Fire ~
e The Wogd STspinded

Source: Wikipedia, Hospital Hill Fire



Advisian 1960s

The initial hunt was for oill

Delhi camp manager
Norm Dixon at
Gidgealpa-2, site of

SA’s first hydrocarbon

s discovery. February 1964

The 1960s saw gas discoveries throughout
Australia

 Roma in Queensland
 Gidgealpa and Moomba in South Australia

 Barracouta and Marlin in Victoria (offshore
In Bass Strait)

e Dongara in Western Australia

DELHI - SANTOS (Sandy Jay collection)

/| GIDGEALPA NO2

STATE OF SOUTH Al
OCATION USTRALIA,

Source: Blue Flames, Black Gold, The Story of Santos
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Victoria’'s Gas
Industry




Advisian Victoria’'s Sedimentary Basins

Worley Group

Image
Department of Primary
Industries

New South Wales




Advisian 1956 Aeromagnetic Survey

Worley Group

BHP led the charge in
pursuing the hunt for oil and
gas into the harsh Bass Strait
waters once surveys showed
the Latrobe valley sediment
extended and thickened
offshore

§ Waratuh
Bay
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GIPPSLAND BASIN, VIC.

CONTOURS OF DEPTH TO MAGNETIC BASEMENT ROCK
ESTIMATED FROM AEROMAGNETIC DATA

Geoohysical Branch, Bureau of Wirers! Resturces, Gedlogy and Geaphysics. G 94~ 18

Source: Bureau of Mineral Resources, Geology and Geophysics Archives

Ta Accompany Rezord Ko 1962/53




Advisian

Worley Group

Source: Offshore Petroleum Exploration Gippsland and Bass Basins-Southeast Australia - WPC Conference Paper 1967
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Advisian 1961

Worley Group —

Image courtesy of Department of Primary Industries



Advisian Offshore Gippsland Basin

Worley Group

Frontier territory in the early 1960s

» Water depths
o Storm magnitudes
 Offshore technology was still novel

The North Sea was still another 5 years away
from commencing

20



Advisian Glomar 111

Worley Group

One of the first specialised self-
propelled floating rigs

e 268 ft drilling vessel
* Its novelty lay in its 'moonpool’

70 day voyage from Houston to Port
Welshpool under its own power

Photo courtesy of Esso and BHP Billiton
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Advisian 1965

Prime Minister Robert Menzies

National conscription starts for Vietham war

Rolling Stones tour Australia

Cosmonaut Aleksei Leonov the first person to walk in space

Main communications:

» Telex (electric typewriter that delivered typed messages along
telegraph lines)

» Telegrams
o Letters
» Operator-connected national and international calls

Pounds, shillings and pence

Rolling Stones Riot’ | QUICK

?&RI.I:’

left to r!ght
Keﬁhﬁ chard, Brian
.fcme.s Bﬂ! Wymn

Perceplive Study -
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Advisian Gas Developments

First gas discovery 1965

Gas development Letter of Intent 1967
O Replace all town gas with natural gas

LFirst gas required in 2 years
O Offshore platforms
d Drilling
O Pipelines
4 Gas plants
O Export facilities

Exclusive arrangement between gas producers and government
O Gippsland Basin JV gas could only be sold to G&FC
O G&FC would only buy gas from Gippsland Basin JV



Worley Group

Advisian Barracouta Ready for Transport
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Worley Group

Advisian Barracouta Jacket Tow Out
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Advisian Barracouta Topsides

Worley Group

hoto courtesy of Esso and BHP Billiton
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Advisian State of the Art Crane Barges

Worley Group

-

Ve

Ingram’s derrick barge No. 7 at work on early Bass Strait platform
construction. The barge could lift 700 tonnes.

Source: A Thirst for

Burning, Rick Wilkinson
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Worley Group

Advisian Pirelaying Adjacent to Barracouta
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Advisian Gas Plant 1 at Longford

Worley Group




Advisian Long Island Point Fractionation Plant

Worley Group




The Longford
Explosion

Catalyst for
Change




Advisian Fire in GP1, September 1998

Worley Group
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Advisian GP905 heat exchanger was thermally shocked

Worley Group

Thermal Stress on the
Tubesheet to Channel

| i iitiation area

Source: Longford Royal Commission 34



Worley Group

Advisian Explosion and Subsequent Fires

9-98 241
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Source: Longford Royal
—~— Commission
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Advisian Consequences

Worley Group

2 dead
8 Injured

No gas production for 9
days

Full gas production
restored after 19 days




Advisian Changes in the Industry

o Safety cases

 Control rooms brought out of the plants
» Retrospective HAZOPs

« Alarm rationalisation and management
 Improved training

 Improved operating procedures

And changes in the Australian gas market

37



Start of a
National Gas

Grid




Advisian Restore Gas Production to Victoria

Longford

 Allow gas production from Gas Plant 2 and Gas Plant 3
e Expand GP2 and GP3 production for winter 1999
 Restore gas production from GP1

Import gas from New South Wales (ending the original exclusive agreement)
 Pipeline
« Compressor stations

Alternate gas supplies in Victoria
» Otway gas fields

39



Advisian Pi

Worley Group

Fort Lincoln
o

Kangaroo
|sland

Adeldide
Q

farbar

- Gaolwa
o

Mildura
Q

peline Expansion

Bendigo

TACKAARIA

LENTral Loast
=]

Sy u:lon ey

40



Advisian lona Gas Storage Facility

Worley Group




Advisia

Worley Group
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Advisian @SN Pipeline

Worley Group
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Advisian Gas Trading

Worley Group

Gas storage
Victorian gas trading

Expansion to East Coast gas
trading

Natural Gas Services Bulletin Board
Quick search Q

# Home B Capacity Listing B Bulletin Board Information A Emergency Protocols $ Market Prices i Industry Information @  Beginners Guide
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Map data 22018 GBRMPA, Google Terma of Use

You agreed to the terms of use of this website on 04/10/2018 at 11:54 AM 'w
For information on gas flows in WA visit gbb a

Guide to Pipaline Flow Directions
Contact Us

https://aemo.com.au/energy-systems/gas/gas-bulletin-board-gbb/data-gbb/interactive-map-gbb




Worley Group

Advisian SEAGAS Pipeline

Pelicany ADELAIDE
Point

Power
Station

Torrens sl
Island P

Power

Station

PT CAMPBELL

Miakite
Compressor

Minerva Gas
Processing Plant
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Advisian Moomba Explosion
Fire in cold box January 1, 2004
SEAGas pipeline commissioned Jan 1, 2004
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Coal Seam Gas



Advisian Coal Seam Gas

Coal beds typically 100’s of metres underground
» Too deep for open cut mining

Methane is bound to the coal matrix
Released when water pressure is reduced
Initial period of dewatering the well
Followed by gas production

Some coal measures require fracking to provide adequate flow paths, but not all

49
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Advisian

Worley Group

L Field Compression
Coal seam gas processing is:

e Simple
» Repeated

e Distributed -
Central Processing &

Water Management




Advisian Coal Seam Gas industry - Triggers

 Key Triggers
— 1997 The Gas Code - third party access to declared gas transmission pipelines
— 1999 Gas trading starts in Victoria and is extended to the East Coast
— Small gas parcels able to be sold
— Deregulation of the electrical generation industry
— Peaking power generation using natural gas
— Experimentation identifies the path to commercial coal seam gas recovery
» Coal seam gas took 20 years to become an overnight success

 Surat and Bowen basins in Queensland
e Camden in New South Wales

52



Advisian Coal Seam Gas

The success of the coal seam industry created a huge gas resource
Realised by the LNG export projects from Gladstone
Which will be covered by a later seminar in the series

53



Shale Gas &
Tight Gas




Advisian Shale Gas and Tight Gas Rely of Fracking

Fracking:

* Injection of high pressure water with
“proppant”

 Establishes fractures in the tight rock to
allow gas flow

* Proppant holds the fractures open

 Large water injection
 Large water backflow
» Contamination of backflow water

55



Advisian Cooper Basin

Worley Group
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Advisian Beetaloo Basin

The Beetaloo seems to be the other major area for
potential shale gas development

Presence of thick, organic-rich shale units that are
mature for gas

Exploration and appraisal stage
Access to east coast gas market
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Advisian summary

Conventional natural gas has been operating across Australia since the 1960s and signalled
the end of town gas production

Natural gas transmission has evolved into an integrated East Coast gas market

Unconventionals:
» Coal seam gas is proven and mature, operating since 2000
o Early days for shale gas and tight gas

Later seminars will talk about the expansion into LNG markets
Later seminars will talk about the gas markets and gas retailing

59



oooooooooo




by .;/., ;,/ f// x.,/ 5
NS
RS
Y
//ﬂ//f/
/,//////,
AR
NSNS
AN
AR
NN
/,///,/
x////
NN
////
,,,,///
////
AN
/W

}/.”, .p/./ ia// a{// S// .f/ q///i S‘// ,.,”Jff ff.! sf...........ff.f a...zf.
i ililn
A R T R N A S AR
N I O R R Y
A
R R
R . .-_.-.-".
R AR
/////////////////////////
,//////////////,,///////,///f
////////////////f////////
//////,/f//////////////,///////r///
RS ///////////////f///////
///////////////////f/////
,////,/////,////////////////
/////////////////////////
////////////////////////
amInnNW
NN,
,///.///////////,////////f
NN
.
MmN’
.
..
////////////// ///////,//
ammm
///////////////////////,/f
ammImNhNN~"N
A N S R N N
A ..,._“.
N ff//////////////////////
A —_—_,_,T-aS
.,,///,,,.//////////////////////
R .
e -
R .

N N A :

N

77
7777,
7

AP AN

//"
7,
GOV,

777,
44

i
PP 1257750747

L

11227277274

L L L L

5%

£

7

/

LS
A

.

.

g

4

.

VoA

.

7
Yl 808787

/’./
7/
/

LY

o4
/

/’

7,
7

Yoo

A
Ll L

[l
[ L L L L L L

MElnetworkZ2Z

Z,

Z,
fj’/

&

%

Melbourne
Energy
Institute

ity of Melbourne, Parkville, VIC 3010, Australia

e information contact:
0358119

170

[}
D =3 =

i-info@unimelb.edu.au

E: mel-i
T:+613

energy.unimelb.edu.au/mei-network

Fil Yy @ @MElunimelb #MEInetwork22

Melbourne Energy Institute

THE UNIVERSITY OF
MELBOURNE

Buildin
Univer
For mo



	Holding slide - MEInetwork22 seminar #1.pdf
	MEInetwork22-seminar-1-10-May-2022.pdf
	Untitled
	Untitled




