Gas Supply Hub Overview
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Disclaimer

Information presented during this course or contained in the notes
distributed during this course (Course Material) is general and does
not cover all aspects of the Gas Supply Hub. The Course Material
neither purports, nor is intended, to be advice. You should not act or
refrain from acting on the basis of the Course Material without
considering your circumstances and, if appropriate, taking
independent professional advice. To the extent permitted by law,
the Australian Energy Market Operator Limited disclaims all liability
(including any liability arising in negligence) to any person, whether
an attendee at this course or not, in respect of any action taken in
reliance on the Course Material.
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Background

A SCER initiative to review wholesale gas trading

A 2012 AEMO delivered two reports to SCER

A Cost and Scoping Report: single trading zone vs. Brokerage model

A Detailed Design: Brokerage model i physical trading locations

A Consultation with industry throughout 2012
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Background

A December 2012 7 COAG Energy Council (SCER)
requested AEMO to:

1. | mpl ement Gas Supply Hub Obro
2. Develop forward-dated products

3. Develop a mechanism to facilitate voluntary shipper-to-
shipper trading of pipeline capacity

A Capacity listing service
A Standardised contracts

A Gas Supply Hub commenced 20 March 2014
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Why Wallumbilla?

A Pipeline A Gas Storage

Interconnection A Gas Demand
A Gas Fields

.' Gladstone
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Why a Gas Exchange?

Issues Outcomes

ed for short d terms for
ctions for dity and
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Ime for
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ansaction

A Transaction costs

A Efficiency

A Difficulty pairing gas
commodity and
capacity trades

A Capacity listing service

A Transparency

A Lack of transparency

P9



Gas Supply Hub
A Trading exchange
A Settlement and Prudential

A Delivery Netting
A Reporting

A. aYa

Gas Delivery

A Nominations
A Scheduling
A Metering and allocations

AEMO
Gas
Exchange

Pipeline
Operator,
Producers

A. aYa
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Market Framework

A Voluntary participation

A Exchange traded contracts for physical delivery
AAnonymous order submission
AStandardised contracts
ATrades matched on price
ATraders warrant ability to deliver and receipt gas

A Gas Delivery
AParticipants responsible for gas delivery

A Centrally settled and cleared
ALodge security with AEMO
AReallocations
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Legal Framework

AAEMO statutory function to operate the market through which
participants may trade.

code for operation of the market
ABind eligible participants to trading rules, market conduct.

AGeneral criteria for participation.

Ul ATrading, Gas Delivery, Settlement and Prudential processes.

AProvide for AEMO to make the Exchange Agreement the defining ]
Agt. J

Product Location and Delivery Period.

A Specification of terms unique to each product including the Trading]
Spec.
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Gas Trading Exchange &) AEMO

AAAAAA IAN ENERGY MARKET OPERATOR

Wallumbilla GSH Activity Ticker

15:20:46 - Inserted [ QGP Balance Of Day Offer ] 25 @ &,

%ﬁ ’ﬁ/» AE Mo 19:20026 - Inserted [ QGP Balance Of Day Offer ] 25 @ &,
4

15:18:87 - Inserted [ QGP DA Sat 21709713 Offer ] 2,000
15:18:30 - Inserted [ QGP D& Sat21/09/13 Bid ] 3,000 @&

Server: Ticker 15:18:04 - Inserted LQuS0 S0 22/08:9 3 Offer | 1,000 @
Time: 15:18:02 - [DEAL] _ Day | 25 @600 |
Trading
Ticker RBP Locations
QGP SWQP Qty St Qty Status

Delivery  RablBIElER
Period

Balance Of Day

30000 &70( 7200 2000

DA Sat 21/09/13

N Orders for

Sun 22/09/13 5.00¢ 1,000 Trading
Products

1,000 500

Mon 23/09/13
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Trading Products

Trading Products
APhysical gas delivery

AMultiple Trading Locations and Delivery Periods

Trading Locations: Wallumbilla receipt location on

the RBP, SWQP & QGP pipelines

Delivery Periods:

A Balance of Day

A Day-ahead
A Daily

A Weekly

A Monthly

Balance Of Day

DA Sat 21/09/13

\ Sun 22/09/13

Mon 23409713

Tue 24/09/13

Wed 25/09/13

a0

5.50

575 25
.00 25

3,000

870

£.200 72000

.00: 1,000

1,000

5.00
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Market Operations

Trading Hours

A9am to 5pm, 7 days a week

AMarket time is Eastern Standard Time (EST)
Market systems

AWeb interface for market support functions
Market Support

A24 hour IT support

AMarket and settlement support on business days
Published information

ATrading statistics

AAverage historical prices
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Capacity Trading

Capacity Listing Service

AlList in bulletin board format consistent with exchange traded
commodity screen

AFaciIitate liquidity and movement of gas between nodes and
Inter-connected markets

Capacity trading standard terms
AFirm shipper-to-shipper (bare-transfer) pipeline capacity trading
AShort term forward trades

AStandardised terms and conditions for trading, operational and
settlement processes

ATransaction document to streamline negotiation
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Development of GSH

Additional Trading Location - Moomba

AA hub at Moomba, like the Wallumbilla hub, would support
short-term balancing outcomes between northern and southern
gas markets in eastern Australia

Single Trading Product

ATo pool potential buyers and sellers together within a single
market generating the highest potential for trading liquidity
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GSH Market Activity

All locations Trades  Trade Volume (GJ) Trade Value ($) Vol Wtd ($/GJ) Highest Trade (GJ) Low Price ($) High Price ($)

680 3,283,075 $8,826,660 $2.69 70,000 $0.18 $8.50

Balance of Day 63 161,075 579,890 $3.60 6,300 $0.70 $8.00

Day Ahead 286 1,090,000 3,059,420 $2.81 20,000 $0.18 $8.40

Daily 294 1,220,000 3,368,960 $2.76 20,000 $0.20 $8.50

Weekly 37 812,000 1,818,390 $2.24 70,000 $0.75 $4.00
Total 680 3,283,075 $8,826,660 $2.69

AData as of market close 10 May 2015
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Market Design

Gas Supply Hub Design
AExchange for the wholesale trading of gas
AAEMO is the operator of the exchange
ATrading participants responsible for gas delivery

Legal Framework

AExchange Agreement contains the trading, gas delivery
and settlement terms common to all Trading Products

AProduct specifications contain details unique to each
Trading Product

AProcedures for settlement & prudential methodology and
detailed market processes
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Trading Products - General &) AEMO

AUSTRALAM IAERGY mAda] | SO

Physical Delivery of Gas
AAIl Trading Products require physical gas delivery
AGas specifications vary by Trading Location (pipeline)

Transaction Price
ASet as a function of the matching process ($/GJ)

Transaction Quantity
ATraded on fiquantity per gas

ABalance-of-day is GJ/hour and then converted to a daily
guantity

Gas Day
AGas day (D) is a 24 hour period from 8am
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Trading Products

Trading Products
APhysical gas delivery

AMultiple Trading Locations and Delivery Periods

Trading Locations: Wallumbilla receipt location on

the RBP, SWQP & QGP pipelines

Delivery Periods:

A Balance of Day

A Day-ahead
A Daily

A Weekly

A Monthly

Balance Of Day

DA Sat 21/09/13

\ Sun 22/09/13

Mon 23409713

Tue 24/09/13

Wed 25/09/13

a0

5.50

575 25
.00 25

3,000

870

£.200 72000

.00: 1,000

1,000

5.00
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Trading Products: Delivery Period C)AEMO,E-

Trading Day
Balance of Day Individual
Contract
Day-Ahead Delivery
][ I Daily Netted for
Delivery
Weekly | Wk1(Suni Sat) Wk 4
Monthly Month 1 Month 3
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Trading Products: Delivery Period ¢)AEMO

AUSTRAUAM WAEAGY midal | SRR

Balance-of-day
A 6on the dayo6é trading product
A Order Quantity is GJ / Hour

A Total quantity calculation commences at the start of the hour that is one
clear hour after the transaction and finishes at the end of the gas day

Day-Ahead / Daily

A Gas day products are the same except for the netting of gas deliveries
associated with Daily products

Weekly
A ®ailydo gas del i vSaturgay f r om Sunday t o

Monthly
A ®ail yo g doslfdledlendarenonth
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Delivery Periods: Each Trading Product has a specific delivery period.

QGP

Balance of Day

Day-Ahead

Daily

Weekly

Monthly

Oty Bid
Balance Of Day (GJ/h) J 5.00

Offer

15.00

DA Thu 23/4/15

Fri 24/04/2015

Sat 25/04/2015

Sun 26/04/2015

Mon 27/04/2015

Tue 28/04/2015

Wed 29/04/2015

Wk 26/04 - 02/05

Wik 03/05 - 09/05

Wk 10705 - 16/05

Wk 17/053 - 23/05

Mth 01/05/15 - 31/05/15

Mth 01/06/15 - 30/06/15

Mth 01707715 - 31/07/15
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Trading Products: Delivery Period

EXCHANGE | Trading |Trading Hours TRADING | TRADING

TENOR WINDOW WINDOW
PRODUCTS Days (EST) STARTS ENDS
Balance of Day 7 days 09:007 17:00 147 21 Hrs D D

Day-Ahead 7 days 09:0071 17:00 1 Gas Day D-1 D-1
Daily 7 days 09:007 17:00 1 Gas Day D-7 D-2
Weekly 7 days 09:007 17:00 7 Gas Days D-29 D-2

7 days 09:007T 17:00 3 calendar months D-2 prior the

Monthl ] : 1 calendar and % ctahlendzlir d(;iy C(?Thmen(iemdent

rior to the calendar  of the calendar

onthly month Fr)nonth in which Gas month in which

Day D falls Gas Day D falls.

A Trading window defines when a product is listed on exchange
A For a tenor O Gas Day, D is the gas

A Weekly products end trading on the Friday prior to the first gas delivery
day
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Trading Locations

gp::ng QG P —— PIP€liNEe connecting to
ully — (demand / supply center
Fairview
. Connecting to gas field
WallumbillaHub ngtogast
—— CONNecting to demand
SWQ P R B P O Trading reference
location
Darling Downs
Kincora

Berwyndale

Trading locations are a
group of delivery points
at which gas is
receipted into the
SWQP, RBP & QGP
pipelines

Each Trading Product has a specific Trading Location for the delivery of gas

Ticker RBP

Bid
Balance Of Day

QGP SWQP Oty Status Oty Status

COMA, Paddy Trader A QGP

Offer Oty

Oty Status

DA Sat 21709113
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Trading Location - Delivery

Points ;) AEMO-.é"

A A Trading Location may comprise multiple delivery
points

A A Delivery point may be either physical or virtual
points:

A Aphysical point is one that is defined by a specific
connection point to the location which is metered
(and allocated) for the purposes of title transfer

A Avirtual point is one which covers a nominal
location in which gas is contained and where gas is
deemed to be transferred by the infrastructure owner
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Multiple Delivery Points

A Buyers must be able to contractually receipt gas at all
delivery points within the grouping (Trading Location)

A Seller must specify the delivery point at time of order
entry

A The delivery point specified by seller will become the
transaction delivery point. Unless product is netted
for delivery (see later)

A Buyer will nominate for the receipt of the transaction at
the confirmed delivery point

A Title transfer will occur in accordance with allocation
agreement for the transaction delivery point
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Trading Locations T Delivery

Points

QGP

Run 4
> RBP

Run 10 Run 3 Wungoona
SWQP SWQP LPG
Fairview QGP Spring Gully Roma Brisbane Pipeline (APA Group)
—
—> REP (Run #3) | rm? ~ « ,Virtual Point
r 4 ¥ 4
16" REP
o1 Spring Gully QGP — [ :&I
SWaP PCV . (Run #6)
Original line
BWP
APASWOP
swap Compound
Phase 3 Exp Darling Downs
Loop lIE (Run #9) T T ‘M
. . Spring Gully
. . Fairvi
Virtual Point  notional Point ace
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Trading Locations and Delivery Points

Trading
Location

Facility
Operator

APA
Group

Jemena

APA
Group

Delivery Point

Description

Delivery point - the entry of the RBP from the SWQP
through Wallumbilla Run 3

Delivery point - the entry of the RBP from the QGP
through Wallumbilla Run 4

Delivery point - the entry of the RBP from the Spring
Gully pipeline through Wallumbilla Run 7

Any virtual point nominated by the Gas Transporter
at which transfers of title in gas can be effected.

Run 3 at the intersection of the SWQP and the QGP

Run 10 at the intersection of the SWQP and the
QGP

Delivery point - means the interconnection of the
SWQP and the Fairview Pipeline

Any virtual point nominated by the Gas Transporter
at which transfers of title in gas can be effected.

Nominated by the Gas Transporter, within the
SWQP Wallumbilla Compound from which Gas may
be directed to or from SWQP
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Gas Trading Exchange

A The Gas Trading ExchangeisbuiltonTr aypor t 6s
Vision Exchange Trading System (ETS)

A Trayport is a specialist provider of energy trading
solutions to traders, brokers and exchanges worldwide
Including ICE Endex and Powernext

A The Exchange Trading System consists of:

AA front-end for direct trader access to the exchange,
AReal-time matching engine to form transactions,

AOrder management and transaction reporting
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File Edit

: 5 s

- el Ty ¥ S0 U owithdraw Al ¥ withdrawMe | X Delste Al X De

Wallumbilla GSH Activity Ticker
15:20:46 - Inserted [ QGP Balance Of Day

Ticker ‘

"

gz TN

?ﬁi % AE Mo 15:20:26 - Inserted [ QGP Balance Of Day | Trader short prpany &, Paddy Trader &)
AAISTRALSAS) EMERCY MARKET CHELATCR 15:18:57 - Inserted [ QGP DA Sat 21709/1 cuts [Cam
15:18:30 - Inserted [ QGP DA Sat21/09/1 :

Server: norvughapp 15:18:04 - Inserted [ QGP Sun 22/09/13 S— Trad_mg
Time 15:18:02 - [DEAL] [ QGP Balance Of Day ] 25 @ 6,00  ([B] Company B, Locations |,

P.| Delivery

Oty Status Oty Status 7 Status

Periods
QeGP [ RBP SWQP

Oty Eid Offer ity Ity Eid ffer ity Oty Bid Offer Qi
Balance Of Day a0: 5350 574 25
5.00 25

DA Sat 21/09/13 3000 o.71 (e TD@< Orders for

5000 1,000 Trading
Products

Sun 22/09M13

Mon 23/09/13 10000 500
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Pre-Trade

A An array of Trading Products, covering multiple Trading
Locations and Delivery Periods, are available for
trading

A Trading Participants submit orders onto the exchange to
Initiate the trading process

A Orders must only be placed for Trading Products that a
participant can fulfil the gas delivery obligations

AEMO does not verify contracts or trading rights

A There are potential financial and regulatory
consequences if gas delivery obligations are breached
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Order Submission

A Trading Participants submit orders directly onto the
exchange

A All orders are anonymous on the exchange

A Orders validated on submission; must be correctly
formatted and the participant must have sufficient credit

Trayport GlobalVision

Incorrect Order Entry

@ Yalidation of Price Insert action Failed: The price expiry time is not allowed, @ Quantity must be bebween 1,000 and 32,000 3]

A Once validated a market report will be issued to the
Trading Participant
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Bid / Offer
ABids to buy, offers to sell
Price
APrice increments of 0.01 $/ GJ
AMaximum price of 999 $ / GJ
AMinimum price of 0.00 $ / GJ
Quantity

AMinimum quantity and parcel size
of 1,000 GJ

ABalance-of-day product has a
minimum quantity and parcel size
of 25GJ / hour
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