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1 INTRODUCTION

The supplementary information provided in this document supplements that provided earlier by EAPL in its AAI document.

2 QUANTITY FORECASTS AND HISTORICAL DATA

2.1 Volumes - Year 2000

Estimated levels for the financial year 2000 are provided in Table 2.1.  This information complements Table 2.1 of the AAI.

Table 2.1
EAPL Estimated Quantities by Market and Source for Year Ending 30 June 2000

Category
Quantity (PJ/y)

NSW/ACT Demand
109.6

Deliveries ex Moomba into NSW/ACT/Vic
117.2

Interconnect Deliveries into NSW/ACT
0

Total Qty. Transported by EAPL
117.2

2.2 Supplementary Information on Demand Forecasts

2.2.1 Introduction

This section provides information on EAPL’s forecasts to supplement that provided in the Access Arrangement Information.  Three areas are covered:

· Firstly, the key assumptions underpinning the forecast are highlighted.

· Second, the assumptions underlying the demand forecast are explained in more detail.

· Third, the possible upside and downside risks for the forecasts to 2005 and 2014 are assessed.

2.2.2 Key Assumptions

The key assumptions that underpin this forecast are as follows:

· EAPL’s market share will decline significantly after the Eastern Gas Pipeline (EGP) comes on-line in September 2000.

· Growth in demand for gas in NSW is largely a function of the installation of major new gas-fired power generation and cogeneration capacity.

· Gas remains the most attractive fuel for major new power generation and cogeneration projects over the period, and will become even more attractive if measures are introduced to support the Kyoto target for greenhouse gas emissions.

· Generation over-capacity and low electricity prices mean that this new gas-fired generation capacity will not begin to come on-line until 2005.

· The competitiveness of gas from the Moomba hub, as compared to gas from Bass Strait, begins to improve from 2009, resulting in increased load on the EAPL system.

None of these assumptions is particularly controversial.  EAPL has based its forecasts largely on the work of the Australian Bureau of Agricultural and Resources Economics (ABARE), the Australian Gas Association (AGA) and the National Electricity Market Management Company (NEMMCO), with this work being updated or supplemented where relevant in line with current market information.

ABARE has traditionally been the source of the most comprehensive and independent energy forecasts in Australia.  The EAPL forecasts are largely based on, or consistent with, the most recent bi-annual forecast by ABARE (1999).
  However, one significant difference is that the ABARE forecasts include a steep increase in demand for gas in NSW for power generation and cogeneration in the period 2001 to 2004, whereas the current consensus view is that this will take place some years later than anticipated by ABARE.  A second difference is due to the different starting points of the ABARE and EAPL forecasts.  ABARE started from an estimated base level for 1998-99 which was higher than the actual level reached. Power generation and cogeneration has been a fast moving segment of the market and from the time the surveys were conducted to when the forecasts were published, there was a downward shift in market expectations.  Forecasts by EAPL and ABARE that exclude gas for power generation are almost identical (see Figure 1).  By the end of the forecast period, the EAPL and ABARE forecasts are converging.
Figure 1 — Demand Forecasts for the NSW/ACT Market (excluding Albury)*
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*Note:  these are not forecasts of EAPL volumes, they are forecasts of demand in the total NSW and ACT market (excluding Albury, which is supplied from Bass Strait).

In examining forecasts for the EAPL system, it is important to note that EAPL is facing a complex and unique market environment over the next few years.  EAPL competes in three markets (NSW, ACT and Victoria) served by three transportation routes (the EAPL system, EGP and the Interconnect).  Given the EAPL system’s strategic location, there is a higher degree of uncertainty attached to demand forecasts for the EAPL system than virtually any other pipeline system in Australia.  These uncertainties include end-user demand, pipeline competition and inter-basin competition.

2.2.3 Demand

This section outlines the key elements of the forecast for the total ACT/NSW market (excluding Albury) that is served over the forecast period by a number of pipelines from a number of basins.

Residential

The residential segment of the gas market in NSW is fairly small and reasonably mature.  Milder winter temperatures (compared to Victoria) and sustained low electricity prices have meant that electricity is a very strong competitor to gas in the critical hot water and space heating applications.  This will remain so for the foreseeable future.  This has limited the market penetration of gas.  In addition, there is limited scope for major network extensions — mainly confined to growth corridors and some regional towns.

The forecast used is the same as that produced by ABARE (1999), that is, moderate and steady growth from 19.9 PJ in 2001 to 24.1 PJ in 2014.

Commercial and Industrial

Existing Commercial and Industrial

This market includes the market currently served by AGL in NSW, GSN at Wagga Wagga and any other wholesale customers.

The key factors affecting the forecast for this segment are:

· Maturity of market — The industrial and commercial market in NSW is quite mature with a fairly high penetration rate in those areas supplied and with limited new areas for network extensions.

· Decline of manufacturing — While economic growth in NSW as a whole has been strong over recent years, this growth has been concentrated in the non-energy-intensive service sectors rather than in the more energy intensive manufacturing industries. In fact, the NSW economy is at the tail end of a decline in a number of traditional manufacturing industries.

· Energy conservation — Industry in Australia has been slow to take up energy efficiency measures compared to the US and Europe. The impact of energy conservation measures is only now beginning to be felt, and based on the overseas experience, significant energy conservation gains are likely to be made over the medium term.

· Olympics and GST — the pre-Olympics and pre-GST increase in building sector activity will inevitably lead to a post 2000 slump in demand from these energy intensive industries.

· Competition from electricity — demand for gas in some applications has been dampened in the short to medium term by expectations of current low electricity prices continuing for some time.
The overall forecast is that demand will be static in the period 2001 to 2002, followed by growth at 1% pa in 2003 and 1.5% pa thereafter to 2014.
New Commercial and Industrial

The above provides for a relatively stable growth scenario, however, the forecast includes allowance for additional growth in commercial and industrial loads from two sources:

· New entrant market development — consistent with the projected entry of new aggressive marketers of gas, a moderate allowance has been made for price and service competition and innovative marketing leading to new customers in NSW. 

· New major industrial — predicting the outcome of any individual proposals for major industrial projects is difficult. However, there will clearly be a series of opportunities in the mining, heavy industry and other industrial sectors over the forecast period and some allowance needs to be made for new gas demand in these markets. The assumption is that 2 to 3 major projects will come on line in the period.

New Power Generation and Cogeneration

The ALISE project is a large cogeneration project that is proposed to be located in Botany.  ALISE is included separately from other large cogeneration projects as it is the most prospective large cogeneration project in NSW and is well down the track in terms of project feasibility studies.  Contract negotiations are yet to be concluded as the project economics are currently stalled due to the low prevailing price at which power can be sold into the grid.  This is primarily a result of the significant electricity generation capacity overhanging in the market (see below).  It is likely to be 3 to 5 years for the electricity price to recover and for the necessary commitments to be entered into.  After this there would be a construction and commissioning period of 2 years or more.  The project is thus forecast to come on line in 2006.
Apart from ALISE, there is a limited number of existing industrial complexes such as oil refineries that could support a major cogeneration development.
The growth in demand for gas in NSW is largely a function of the installation of major new gas-fired power generation and cogeneration capacity.  Power generation includes co-firing of existing coal-fired generation plants and stand-alone gas turbines.

The installation of major new power generation and cogeneration capacity is in turn dependant on medium term expectations regarding the electricity demand-supply balance and the longer-term economics of the different generation alternatives.  EAPL’s forecasts in this area draw on a number of sources including NEMMCO and AGA.
,
,

Expectations regarding the demand-supply balance include:

· Generation over-capacity — there is currently significant spare generation capacity overhanging the NSW market.  The industry consensus is that without drastic decommissioning (which is unlikely) this overhang will last a long time.  The outlook for the Queensland market is for significant new generation capacity as well as a major interconnect coming on-line in the next few years.  The Callide Power Project is under construction and three other possible coal-fired plants have also been proposed in addition to some potential gas-fired projects.  The likely outcome is that not only will Queensland’s current capacity needs be met, but that low cost Queensland generators may supply significant surplus generation via the interconnect into NSW.  Victoria is also unlikely to take up much NSW spare capacity, as while the Victorian system may require additional capacity for summer peaks, there is still significant surplus capacity in base load generation.

· Impact on prices — this generation capacity overhang, combined with the effect of vesting contracts for NSW electricity generators and with non-commercial behaviour by some government-owned generators and retailers, has led to depressed spot and contract market prices for electricity.  Current expectation is that it will take 2 to 3 years for prices to recover sufficiently to stimulate investment in gas fired plant.
The economics of different supply alternatives will be influenced by:

· Prospects for gas — current market prices are below the estimated long run marginal cost of gas-fired generation. Coal-fired thermal generation is significantly higher.  Contract prices need to rise sustainably above $30/MWh before new gas-fired generation projects can begin to be seriously considered.  Cogeneration and electricity customers will not commit unless future price expectations both firm up and rise.  A sustainable increase in electricity prices is unlikely before 2002.

· Major new power generation and cogeneration — under the above scenario, projects begin to come on line in 2005 and ramp up significantly thereafter.  Demand grows by around 7-10 PJ p.a. in the five years to 2009.  This is equivalent to one or two medium to large projects coming on line each year, such as, for example, a medium to large cogeneration plant or a refurbishment of a generation plant to mixed fuel (eg Central Coast stations), or a phase of a larger generation project.  After 2009, the growth rate halves and then flattens out to zero by 2014.

· Greenhouse — there is a strong possibility that government regulatory measures (such as emission trading) will be applied in support of the Kyoto target for the reduction of greenhouse gases.  This would further enhance the competitiveness of gas and result in even higher gas demand in the latter half of the next decade.

Embedded Cogeneration and Generation

The profile for new embedded generation and cogeneration projects is somewhat different.  Embedded generation and cogeneration are typically smaller projects (0.5 to 20 MW) at sites such as hospitals, food manufacturers and shopping centres.

While this is only a modest sized niche, it has been largely unexploited to date given regulatory and market restrictions, including inefficient distribution pricing arrangements and defensive behaviour by incumbent utilities.  However, these projects are projected to go ahead over the next few years for the following reasons:

· Strong economics — they can provide very economic sources of steam, heat and power, they are less sensitive to the low market price for surplus power and, most importantly, they can avoid the high electricity distribution costs.

· Removal of restrictions — the regulatory and market restrictions are likely to be removed in the shorter to medium term.

· “Off the shelf” units — embedded generation and cogeneration units can generally be bought “off the shelf” and this significantly reduces the construction and commissioning time.  As a result, these projects are projected to come on-line fairly quickly over the period 2002 to 2005.

Further growth in this niche beyond 2005 is factored into the broader projections for ‘new power generation and cogeneration’ described above.

2.2.4 Source of Gas Supply

This section outlines the key elements of the forecast regarding which basins and pipelines will service the demand in the NSW/ACT and Victorian markets.

Bass Strait Gas via EGP into the NSW/ACT market

The construction of the Eastern Gas Pipeline by Duke Energy heralds the first significant case of gas-on-gas competition in the Eastern Australian gas market.  It also introduces the first significant direct competition for transportation services for the EAPL system.
Duke has commenced construction with a proposed commissioning date of September 2000.  The initial load, as publicly announced by Duke, will be 20 PJ pa.
The EAPL forecasts project that the EGP load from foundation customers will be supplemented by growth from capturing a modest share of the existing NSW market and a share of the new growth opportunities.  The Gippsland Basin gas production plants and offshore facilities begin to reach their capacity limits by around 2010.  In the second decade of the new century, gas supplied via the Moomba Hub (from the Cooper Basin or possibly other sources such as the Timor Sea) is forecast to be competitive with gas from new offshore production facilities in Bass Strait.
Bass Strait Gas via the Interconnect into the NSW/ACT Market

Currently the northbound flow of gas through the Interconnect, while possible, is limited in practice by regulatory and market restrictions.  The current transmission pricing system in Victoria does not favour northbound gas, access arrangements for EAPL and AGLGN have not been finalised and the retail contestability framework is still being developed.  These issues are anticipated to be resolved in the next year or two and allow suppliers of gas to bring gas from Bass Strait via the Interconnect into NSW.  Northbound gas through the Interconnect is projected to supply loads in the following categories:

· existing commercial and industrial

· major new industrial

· cogeneration and power generation
Moomba Gas via the Interconnect into the Victorian Market

Currently, the southbound flow of gas through the Interconnect is limited by the existing contractual commitments of retailers, by unfavourable transmission pricing structures and by a lack of a competitive edge in ex-plant prices in the Cooper Basin (compared to supply into NSW from Bass Strait).
· In the shorter term – southbound flows will be only relatively low.

· In the medium term – following a significant loss of market share in NSW and faced with significant spare capacity, lower prevailing well-head prices and improved transmission pricing arrangements, Moomba gas will increase its share of the Victorian market.

· In the longer term – gas through the Moomba hub (from the Cooper Basin and from other sources such as Central Australia, Timor Sea or Queensland) is projected to become more competitive in an even more open national gas market, leading to an acceleration in southbound gas through the Interconnect.
Moomba Gas via EAPL System
The forecast for Moomba gas into NSW and the ACT falls into three distinct phases:

· Initially Moomba gas loses significant market share in NSW from the introduction of EGP and to a lesser degree from northbound gas through the Interconnect.  This is partially offset by some increase in southbound gas into Victoria.

· Moomba producers begin to compete strongly for new major power generation and cogeneration projects.
· The higher cost of incremental Victorian offshore supply improves competitiveness of supply from Moomba.  Moomba gas recovers some lost market share.
2.2.5 Upside and Downside Risks of the Forecast
It is important to note that, while most regulated utilities face upside and downside quantity risks, for monopolies these are a function of the market demand rather than primarily the function of the activities of direct competitors as is the case with EAPL over the Access Arrangement period.  The forecasts are the result of a careful balancing of a range of upside and downside risks.
Elements of the upside case in the short term are:

· A delay in the completion of the EGP

· Moomba sourced gas is more successful in defending its existing markets and gaining a bigger share of new markets.
In the downside case, in the short term, the EGP is brought in on schedule and Moomba sourced gas is less successful in defending its markets and gains a smaller share of new markets.

Overall, the forecasts on which the Access Arrangement is based are reasonable estimates of the expected demand for usage of the EAPL network.  The 2001 to 2005 forecasts are largely based on the ABARE forecasts updated by the pushing back of demand from power generation and cogeneration in line with current market expectations.  In addition, the potential upside and downside cases around the forecasts broadly balance each other out.
Over the longer term to 2014, the uncertainties on both the upside and the downside are significantly greater, especially towards the end of the period.  However, the upside and the downside risks also appear to largely balance each other out:

· Risks from general economic growth tend to balance out over such a long period encapsulating 2-3 economic cycles.

· On the downside, there is uncertainty regarding the viability, timing and magnitude of demand for gas-fired generation and cogeneration.  However, on the upside, as the 2010 Kyoto target becomes closer, there is the strong possibility of a robust and effective emissions trading regimes being put into place, and this will favour greater gas usage.

· There are downside risks in reserves and deliverability from the Cooper Basin to underpin the projected load but there are also possibilities of gas supply through the Moomba hub from other basins (eg SW Queensland, Central Australia, Timor Sea) — particularly towards the end of the period.

· There are major downside risks regarding more new entrant pipeline and gas sources, in particular from expansion of EGP, Coal bed methane in NSW and Queensland and gas from PNG.

· On the upside, the increased linkage of gas networks and the removal of restrictions on competition should promote competition and lead to lower gas prices and hence greater demand.  On the downside, energy efficiency measures and similar improvements in the competitiveness of alternative fuels may reduce the demand for gas.

There is a higher degree of uncertainty attached to the demand forecasts for the EAPL system than virtually any other pipeline system in Australia.  There are uncertainties regarding end-user demand, pipeline competition and inter-basin competition. EAPL’s forecast to 2014 provides a good balance of the upside and downside risks.

3 REVENUE REQUIREMENT AND COSTS

3.1 Methodology to Separate ORC Values into Mainline and Lateral Categories
The methodology used to split ORC levels, as shown in Table 3.3 of the AAI, between mainline and laterals by asset category is described in this section.

The Optimised Replacement Cost (ORC) asset values were separated into mainline and lateral categories by directly assigning or allocating assets to the following classes: pipeline; compressors; metering; plant, machinery and equipment; and mobile equipment.  The methodology used to determine the asset values in each class is summarised below.

Pipelines:
An ORC value was prepared for each pipeline segment and each pipeline segment could be readily identified as mainline or lateral.



Compressors:
All compression on the EAPL system is intended for mainline use except the small compressor station which is dedicated to the Young-Lithgow lateral.  The ORC value of the Young-Lithgow compressor station was determined on a stand-alone basis and directly assigned to the laterals.



Metering:
The ORC value of metering equipment was separated into mainline and lateral categories by examining the type, capacity and location of each meter.  This examination readily indicated the category to which each meter should be assigned.



Plant Machinery and Equipment:
The ORC value of this asset class was separated into the mainline and lateral categories through an allocation based on the relative asset value of each category, ie approximately 90% mainline and 10% lateral.



Mobile Equipment:
The ORC value of this asset class was allocated to the mainline and lateral categories by use of allocation factors based on the relative asset values of each category.








3.2 Estimation of ORC, DORC and DAC levels

Estimations of EAPL's Optimised Depreciation Cost, Depreciated Optimised Replacement Cost and the Depreciated Actual Cost are shown in Table 3.1 following.

Table 3.1
Estimation of ORC, DORC and DAC for EAPL System Assets 1

Moomba to Wilton
Young to Lithgow
Young to Culcairn
Junee to Griffith
Dalton to Canberra
Total

ORC
892.968
50.4
64.126
31.3
19.45
1058

DORC
530.3
40.9
53.3
25
15.1
664

DAC





473

Notes: 1. Some values may differ slightly from levels in the AAI due to rounding.

3.3 
3.4 Breakdown of EAPL’s Depreciated Actual Cost (DAC)

The breakdown of EAPL's DAC level of $473 million of assets is provided in Table 3.2.
Table 3.2
EAPL's Depreciated Actual Cost of Assets (based on 1994 purchase cost) ($m)

1994 Purchase Cost
Capital Additions to end June 1999
Accumulated Depreciation
Depreciated Actual Cost at end June 1999

531.501
31.450
89.609
473.342

3.5 Alternative Asset Valuation Methodologies

EAPL has determined the value of its assets for three alternative approaches:

· the written down value (WDV) of the assets according to the historical cost accounts (HCA) (referred to as the HCA WDV);

· the written down value that would result if straight‑line current cost accounting was applied over the assets’ life (this is referred to as the CCA WDV); and

· the methodology the Office of the Regulator General and ACCC have referred to as the ‘economic written down value’ of the assets.

These are each described in turn.

Historical Cost WDV

The base data for this calculation was the capital expenditure and the book depreciation allowances. The historical cost WDV has then been calculated as the difference between accumulated capital expenditure and depreciation.

Current Cost WDV

This value represents the book value for the assets that would have resulted had a current cost accounting CCA regime applied to the pipeline.

The $800 million value in the Access Arrangement Information was an estimate of this value, not the economic written down value as described in the Access Arrangement Information.

The approach employed is described below:

· first, all ‘money of the day’ (referred to as $MOD in the model) values have been converted into constant prices (by using the inflation assumptions); and

· once values have been expressed in constant prices, the annual (straight‑line) depreciation allowances and rolling‑forward of the asset value are performed using the same calculations as you would under a historical cost approach (ie the calculations are the same – under CCA, values are expressed in constant prices, whereas under HCA values are expressed in ‘money of the day’ terms).

For simplicity, the annual depreciation charges were calculated using an average asset life for all asset classes. In addition, an average life of 60 years for all assets was used. While this is a matter for judgement, this does accord with the approximate weighted average life of new assets as implied by the Access Arrangement Information.  Details are provided in the following table.

Table 3.3
Assets
Original Physical Life
ORC Value
ORC x Life

Pipelines – Mainlines
60
819,869
49192140

Pipelines – Interconnect
80
59,441
4755280

Pipelines - Laterals
80
90,841
7267280

Compressors
30
58,100
1743000

Metering
15
14,050
210750

Plant, machinery & equip.
15
10,310
154650

Mobile equip.
10
6,000
60000



1,058,611
63383100



Weighted Ave Life
59.9

Economic WDV

The purpose of the economic WDV valuation is to respond to assertions that Users have already paid for a pipeline in the past through their tariffs (or whether the proposed capital base is greater than the portion of the asset value that Users have not ‘paid for’ through depreciation).

There are two means of calculating this:

· to define the change in the asset value over a year (economic depreciation) as the amount of revenue in a year after covering all of the cash‑costs in that year and providing a reasonable return on the asset value as at the start of the year. The residual asset value can then be calculated from information on the cash flows to the pipeline over its life and a view as to what would have been a reasonable rate of return in each year; or

· to calculate the revenue that the pipeline should have earned in each year, then calculate the deficit (or surplus) in each year, and then add (or subtract) the future value of all of these deficits (or surpluses) to the written down value of the asset (the calculation of the future value requires an assumption to be made about what would have been a reasonable rate of return in each year).

In principle both of these methodologies should yield identical results. In practice, however, the different methods imply slightly different assumptions about the timing of costs and benefits, and so some differences would be expected.

The nominal WACC calculations will be more reliable as the historical real WACCs have been calculated on the basis of actual inflation rather than expected inflation since good historical information on the latter is not available. Nevertheless, the results are broadly similar.

Calculations have been carried out using both a real and a nominal WACC.

In determining an appropriate rate of return for the early years of operation of the EAPL system, it is reasonable to make the assessment on the basis that the pipeline was privately owned.  However a conservative asset beta of 0.35 has been used in the calculation.  This value represents the lower end of asset betas obtained for pipelines under US cost of service regulation.  This reflects the lower level of risk when contracts were longer and competitive threats (due to Government imposed barriers) were fewer.
Summary of Assumptions and Results
Assumptions


Asset Beta (for Asset Beta WACC)
0.35

X% (for WACC = LTBR+X%)
3.00%

Asset Life (for CCA WDV)
60

Results
$’000

1.
Written Down Historical Cost
100,403

2.
CCA WDV
721,769

3.
ORG/ACCC Economic WDV – Nominal WACC
3,093,096

4.
ORG/ACCC Economic WDV – Real WACC
2,813,538

5.
Alternative Economic WDV – Nominal WACC
3,765,337

6.
Alternative Economic WDV – Real WACC
3,130,440

3.6 Capital Expenditure - Access Arrangement Costs

Details of the breakdown of $1.35 million of EAPL's Access Arrangement costs as shown in Table 3.4 of the AAI are provided in Table 3.4 following.

Table 3.4 
East Australian Pipeline Limited Cost of Access Arrangement

($'000)

Cost Item
Cost Level

Labour and labour On-costs
731

External Costs - Consultants
369

External Costs - Legal Services
240

Support Services
45

Total
1385

3.7 Asset Valuation - Notes on Optimised Replacement Cost (ORC)

During the design phase prior to construction the pipeline owner must select the most appropriate diameter to carry the forecast pipeline load over its economic life. Extra capacity may be gained by increasing the diameter at the time of construction or by adding compression at a later stage. Because of the strong economies of scale exhibited by gas pipelines, a significant increase in capacity may be gained at relatively low cost via an increase in the pipeline diameter. However, if the load is forecast to increase slowly, it may be more economic to defer the additional expenditure by adding the capacity in the form of compression at a later date. Compression entails higher operating costs for maintenance and also compressor fuel. Hence to optimise the pipeline configuration, one must compare the net present value of capital and operating costs over an appropriate period for each option.

Under the National Third Party Access Code for Natural Gas Pipelines the Initial Capital Base must be established at the commencement of the first Access Arrangement period. For the determination of EAPL’s Initial Capital Base a 15 year time horizon was selected for optimising the design of the system.

Selection of this time frame means that Users gain the benefits of future economies of scale which would be unavailable if a shorter time frame were considered and the future load growth were ignored. The alternative would involve major additions to the Capital Base as well as to Operations and Maintenance costs in future years.

The optimum configuration of the EAPL pipeline network for the various segments is set out in the following tables. 

Table 3.5 Moomba to Young Pipeline

Length
1034km

Outside Diameter
610 mm

Pipe Spec
API 5L X 80

MAOP
15 MPa

Coating

fusion bonded epoxy

Compression
2 Solar Mars units (Moomba)

2 Solar Taurus units (Questa Park)

Table 3.6 Young to Wilton Pipeline

Length
265km

Outside Diameter
610 mm

Pipe Spec
API 5L X 70

MAOP
10 MPa

Coating

fusion bonded epoxy

Compression
NA

Table 3.7 Young to Culcairn Pipeline

Length
218km

Outside Diameter
356 mm

Pipe Spec
API 5L X 70

MAOP
10.2 MPa

Coating

Yellowjacket

Compression
NA

Table 3.8 Dalton to Canberra Pipeline

Length
58 km

Outside Diameter
324 mm

Pipe Spec
API 5L X 70

MAOP
10.2 MPa

Coating

Yellowjacket

Compression
NA

Table 3.9 Young to Lithgow Pipeline

Length
270 km

Outside Diameter
168 mm

Pipe Spec
API 5L X 46

MAOP
10.2 MPa

Coating

Yellowjacket

Compression
2 x 0.4 MW (Young)

Table 3.10 Junee to Griffith Pipeline

Length
179 km

Outside Diameter
168 mm

Pipe Spec
API 5L X 42

MAOP
10.2 MPa

Coating
Yellowjacket

Compression
NA

In the optimum configuration a compressor station is required at Moomba to raise the pressure at the pipeline inlet to 15 MPa.  An intermediate compressor station is required at Questa Park, 380 km downstream of Moomba.

On the Young to Lithgow lateral a small compressor station is required at the pipeline inlet.

Table 3.10 below sets out details of the Optimised Replacement Cost in June 2000 dollars. The configuration described in Tables 3.4 to 3.9 and the capital estimates in Table 11 exclude all facilities that would be added after the initial year.
Table 3.11
Optimised Replacement Cost by Pipeline Segment (all Asset Classes)

Pipeline Segment
ORC Asset Value ($m)

Moomba to Young
699

Young to Wilton
194

Young to Culcairn
65

Dalton to Canberra
19

Young to Lithgow
51

Junee to Griffith
30

TOTAL
1058

Calculation of the DORC Values for System Assets
Table 3.3 of the AAI set out ORC and DORC values for the EAPL system assets.  The mainline component of the Pipelines asset class included both the Moomba-Wilton Pipeline and the Young-Culcairn Pipeline which have different estimated lives (60 and 80 years respectively).  Table 3.11 below provides further detail.

Table 3.12

Calculation of the DORC Values for System Assets (July 2000 $’000s)

Asset Types
ORC
DORC
Original Life (years)
Remaining Life at

1 July 2000 (years)

Pipelines – Moomba – Wilton Pipeline
819,869
491,921
60
36

Young – Culcairn Pipeline
59,441
50,376
80
68

Pipelines – Laterals
90,841
76,874
80
68

Compressors
58,100
32,923
30
17

Metering
14,050
4,683
15
5

Plant, machinery & equipment
10,310
4,811
15
7

Mobile equipment
6,000
3,000
10
5

Total
1,058,611
665,975



3.8 EAPL's Operating Capital Expenditure

Details on EAPL's actual operating capital expenditure levels from 1994 to 1999 as shown in Table 3.6 of the AAI are provided in Table 12 following.

Table 3.13
EAPL's Operating Capital Expenditure, 1994 to 1999

($'000)

Period ending 30 June
1994
1995
1996
1997
1998
1999

Total capital additions
Nil
1768
2962
3371
2727
3599

3.9 Cost of capital
Formulae used to derive the figures in Table 3.7 (p. 32) of the AAI are shown in Table 13 following.
Table 3.14 - Formulae for Cost of Capital

Parameter
Formulae

GENERAL PARAMETERS


Real Risk Free Rate
Input (Real Rf)

Inflation
Input (Ri)

Nominal Risk free rate
Nominal Rf =  1 – (1 + Real Rf) * (1 + Ri)

GEARING


Debt to total Assets
Input (D/V) (with equity to total assets E/V = 1 - D/V)

TAXATION


Effective tax rate
Input (T)

Value of imputation credits (Gamma)
Input (()

COST OF EQUITY


Asset beta
Input ((a)

Debt beta
Input ((d)

Equity beta (derived)
(e= (a + ((a - (d) * D/E

Market premium
Input

Nominal cost of equity
Re = Nominal Rf + Market premium * (e

COST OF DEBT


Debt margin
Input

Nominal cost of debt
Rd = Nominal Rf + Debt margin

WEIGHTED AVERAGE COST OF CAPITAL


Post-tax nominal WACC
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Real pre-tax WACC
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3.10 
3.11 
3.12 Extensions/expansions

3.12.1 Interconnect Code Requirements
This section provides elaboration on the inclusion of three capital additions in the asset base of EAPL’s Access Arrangement for the period 2001 to 2005:
· EAPL’s section of the Interconnect Pipeline (ie between Wagga Wagga and Culcairn);

· The Uranquinty Compressor Station; and

· The partial looping of the Dalton to Canberra Pipeline.

Depreciated Optimised Replacement Cost (DORC) of $50.376 million was included in the Main Line Component of Table 3.3 of the Access Arrangement Information. The capital costs of the Canberra lateral looping ($3.458m in 2001) and the Uranquinty Compressor Station ($13.919m in 2003) are identified as capital expenditures in Table 3.6 of the AAI.  For Wagga Wagga to Culcairn the implied DORC is $20.24 million (40% of the distance).
The National Third Party Access Code requirements relating to new capital additions are identified in Sections 8.16 and 8.17 of the Code as follows:
8.16 The amount by which the Capital Base may be increased is the amount of the actual capital cost incurred (New Facilities Investment) provided that:
· that amount does not exceed the amount that would be invested by a prudent Service Provider acting efficiently, in accordance with accepted good industry practice, and to achieve the lowest sustainable cost of delivering Services; and

· one of the following conditions is satisfied:

· the Anticipated Incremental Revenue generated by the New Facility exceeds the New Facilities Investment; or

· the Service Provider and/or Users satisfy the Relevant Regulator that the New Facility has system-wide benefits that, in the Relevant Regulator's opinion, justify the approval of a higher Reference Tariff for all Users; or

· the New Facility is necessary to maintain the safety, integrity or Contracted Capacity of Services.
8.17 For the purposes of administering section 8.16(a), the Relevant Regulator must consider:
· whether the New Facility exhibits economies of scale or scope and the increments in which Capacity can be added; and

· whether the lowest sustainable cost of delivering Services over a reasonable time frame may require the installation of a New Facility with Capacity sufficient to meet forecast sales of Services over that time frame.

Section 8.1 of the Code, relating to Tariff Principles states:

8.1 A Reference Tariff and Reference Tariff Policy should be designed with a view to achieving the following objectives:

(a) providing the Service Provider with the opportunity to earn a stream of revenue that recovers the efficient costs of delivering the Reference Service over the expected life of the assets used in delivering that Service;
(b) replicating the outcome of a competitive market;
(c) ensuring the safe and reliable operation of the Pipeline;
(d) not distorting investment decisions in Pipeline transportation systems or in upstream and downstream industries;
(e) efficiency in the level and structure of the Reference Tariff; and
(f) providing an incentive to the Service Provider to reduce costs and to develop the market for Reference and other Services.
To the extent that any of these objectives conflict in their application to a particular Reference Tariff determination, the Relevant Regulator may determine the manner in which they can best be reconciled or which of them should prevail.
Section 2.24 of the Code requires that:

The Relevant Regulator may approve a proposed Access Arrangement only if it is satisfied the proposed Access Arrangement contains the elements and satisfies the principles set out in sections 3.1 to 3.20.  The Relevant Regulator must not refuse to approve a proposed Access Arrangement solely for the reason that the proposed Access Arrangement does not address a matter that sections 3.1 to 3.20 do not require an Access Arrangement to address.  In assessing a proposed Access Arrangement, the Relevant Regulator must take the following into account:

(a) the Service Provider’s legitimate business interests and investment in the Covered Pipeline;

(b) firm and binding contractual obligations of the Service Provider or other persons (or both) already using the Covered Pipeline;

(c) the operational and technical requirements necessary for the safe and reliable operation of the Covered Pipeline;

(d) the economically efficient operation of the Covered Pipeline;

(e) the public interest, including the public interest in having competition in markets (whether or not in Australia);

(f) the interests of Users and Prospective Users;

(g) any other matters that the Relevant Regulator considers are relevant.
3.12.2 Interconnect Pipeline

The 151km Interconnect pipeline between Barnawartha and Wagga Wagga was completed in July 1998. EAPL owns the 89km section from Culcairn to Wagga Wagga while GPU GasNet owns the 62km section from Barnawartha to Culcairn.  At the time of construction of the Young to Wagga Wagga Pipeline the Commonwealth Government which then owned the Moomba-Sydney pipeline system decided in the national interest that its diameter should be increased from 168mm to 324mm in order to create a link with the Victorian transmission network which included a 324mm pipeline serving Albury-Wodonga.
The Interconnect Pipeline diameter was selected as 457mm in order to achieve a forecast capacity of 90PJ/y northbound.  While trading of gas in both directions was envisaged, it was considered that the predominant direction of flow would be northbound.  Hence southbound capacity was not a major consideration.  This was based on the known availability of significant uncontracted gas reserves in the Gippsland Basin and a forecast shortfall in supply to NSW as available Cooper Basin reserves continued to decline.
The 457mm diameter was the optimum for the ‘missing link’ between Albury-Wodonga and Wagga Wagga.  To achieve the capacity of 90PJ/y it was recognised that the existing Wagga Wagga to Young and Wollert to Albury Pipelines would need capacity enhancement.  However no looping of the EAPL system would be required in this Access Arrangement period.
System-Wide Benefits

EAPL submits that inclusion of the Interconnect Pipeline in EAPL's asset base is reasonable on the basis of the following system-wide benefits:
· facilitation of interstate trade in natural gas; and

· enhanced security of natural gas supply to NSW, Victoria and the ACT.

Prior to construction of the Interconnect, the NSW/ACT market was supplied from the Cooper/Eromanga Basin and the Victorian market (plus Albury-Wodonga) was supplied largely from the Gippsland Basin with a small quantity from the Otway Basin.
Completion of the Interconnect now enables gas supplied to markets anywhere in the South-East of Australia (in Queensland, NSW, ACT, Victoria and South Australia) to be sourced from the Cooper/Eromanga, Surat, Bowen, Gippsland or Otway Basins.  (The completion of the South-West Pipeline between Iona and Lara has now linked the Otway Basin to the emerging southeastern Australian grid).
As existing contracts expire or wind back, competition between different sources of supply will be possible.  This has been demonstrated in Western Australia where the emergence of competitive sources of gas supply has led to lower wellhead prices for gas, thus enhancing the international competitiveness of Australian industry.  The Interconnect Pipeline will facilitate competition in southeastern Australia. Section 2.24 (e) of the Code requires the Relevant Regulator to take into account the public interest, including the public interest in having competition in markets.  Similarly, section 8.1 (b) of the Code requires a Reference Tariff and Reference Tariff Policy to be designed to achieve a competitive market outcome.  The inclusion of the Interconnect is clearly consistent with these Code provisions.

It is difficult to quantify expected benefits to gas users from enhanced competition.  By illustration, the demand for gas in southeastern Australia in 1997-98 was:
Table 3.15
STATE
PJ

NSW/ACT
106.6

Victoria
190.5

South Australia
77.8

Queensland
51.7

TOTAL
426.6

The total revenue from gas sales in southeastern Australia is estimated to be about $2.5billion per annum. The total cost of the Interconnect was only $43.5 million, and at current prices a fall in average market price due to enhanced competition of only 1% over two years would generate benefits to consumers that would exceed the cost of the Interconnect.
Conversely, not including the Interconnect Pipeline in the base at this stage may discourage interstate trade and emerging so that they fall below today’s levels.
Security of Supply

The Victorian and NSW/ACT pipeline systems were each developed independently, commencing with the Victorian system supplying gas from Longford to Melbourne in 1969.  The EAPL system relies upon a single transmission pipeline connection from the production plant to the major market centres.  There is only partial pipeline duplication between Longford and Melbourne.  The vulnerability of each state market to supply disruption is nowhere more evident than on the long cross-country section of the EAPL pipeline from Moomba to Young.  A failure of the gas treatment plant or single transmission pipeline supplying a gas market can have a disastrous effect on that market, as demonstrated by the reduced demand in NSW following the curtailments in 1982.  It was claimed by authoritative sources at the time that some customers lost confidence in the reliability of natural gas as a source of energy and made use of alternative energy sources such as LPG.
Although commercial considerations of interstate trade were a major factor in proceeding with the Interconnect, it was also recognised that the interstate link would have significant benefits in terms of system security in the event of a failure of critical sections of the transmission pipeline in NSW and Victoria.  There is little doubt that the Interconnect has demonstrated its contribution to enhancement of direct system security since its completion.  Several instances have been experienced and are summarised below:
The value of the Interconnect was underlined even before its completion when supply from the Longford plant was disrupted due to the "ice blockage" incident in June 1998.  In light of this incident, completion of the Wodonga to Wagga Wagga was fast-tracked and completed by 10 July 1998.
A few weeks after the completion of the Interconnect an explosion in Gas Plant No. 1 at Longford on 25 September 1998 caused a major disruption to gas supplies in Victoria.  Industrial and commercial customers had supply curtailed for approximately two weeks and residential customers were only reconnected in the third week.  Estimates of the economic cost to Victoria of that emergency have not been finally collated but a preliminary estimate of approximately $1 billion has been made.

Only limited capacity (approximately 14 TJ/day southbound) was available through the pipeline at that stage as planned expansion of the Victorian network had been deferred.
During the crisis some 440TJ of gas was transported through the Interconnect.  This gas enabled supply to be maintained to essential facilities such as hospitals and nursing homes.  Had the alternative supply of gas via the Interconnect not been available there was a risk of total collapse of the distribution system.  Extensive purging of the system would have been necessary to eliminate air and water and the disruption to some users could have extended over several months.
Section 2.24 (c) of the Code requires the Relevant Regulation to take into account the operational and technical requirements necessary for the safe and reliable operation of the Covered Pipeline.  Similarly, section 8.1 (c) states that a Reference Tariff and a Reference Tariff Policy should be designed with a view to ensuring the safe and reliable operation of the Pipeline.  Section 2.24 (f) requires the interests of Users and Prospective Users to be taken into account.  The construction of the Interconnect has substantially enhanced security of gas supply for Users of the EAPL network and its inclusion in EAPL’s Asset Base is consistent with the Code requirements.
Valuation of Enhanced System Security

The value of enhanced system security in any year may be calculated using the formula
:

SSV
=
QVP

Where:

SSV
=
system security value

Q
=
quantity of additional system gas

V
=
value of avoiding lost load

P
=
probability of additional security being utilised

Whilst not all parameters can be precisely quantified, the formula provides a workable means of deriving a plausible estimate for SSV.  The value of lost load in the MSO Rules applying to the market carriage in Victoria has been set at $800/GJ 2.  This figure has been criticised as being too low but it will be used here in the absence of any other authoritative estimate.  The value is intended only for relatively short periods.  Over longer periods customers may have the ability to adapt to the changed circumstances.  For longer periods GPU GasNet has assumed a value of lost load of $80/GJ2.  Thus a value of avoided lost load in the range between $80/GJ and $800/GJ is considered reasonable.
Applying the above formula to the use of the Interconnect during the Longford emergency, the value of SSV may be calculated (using P=1, since the Interconnect was actually used) as follows:
SSV upper estimate
=
440TJ x $800,000/TJ




=
$352M
SSV lower estimate
=
440TJ x $80,000/TJ




=
$35.2M

EAPL concludes that the system security benefits of the Interconnect Pipeline arising from this single event would in all likelihood have well exceeded the total cost of the pipeline at $43.5 million.
System Benefits during Winter 1999

The capacity of the Interconnect was upgraded for Winter 1999 in view of the considerable uncertainty about the reliability of sufficient gas supplies from Longford for the Victorian market.  This was achieved by installation of additional compression at:
· Bulla Park on EAPL's Moomba to Wilton Pipeline

· Young on EAPL's Young to Wagga Wagga Pipeline

· Springhurst, 21km south of Barnawartha on the Victorian gas transmission system.

All of the costs for this expansion were borne by the Victorian Government and have not been included in EAPL's asset base for this Access Arrangement.  GPU GasNet calculated that Victorian consumers derived system security benefits in the range between $56M and $2.2B attributable to the Interconnect Pipeline for the Winter 1999 period. 2
A further demonstration of the security of supply benefit occurred recently during the failure of the Moomba gas production facility on 17 August 1999.  The Moomba plant operated by Santos suffered a complete gas supply outage for about 8 hours during a critical peak period of load demand in NSW and Victoria.  Normal production could not be resumed for a number of days with the consequence that approximately 300 larger customers in NSW and the ACT were curtailed or voluntarily shut down upon request from AGL.  The limited linepack then available in the EAPL system was not sufficient to continue to supply all market demand for gas.  AGL arranged for supplementary supplies into NSW through the Interconnect from a Victorian retailer, with supply commencing about 2 1/2 days after the initial Moomba failure.  The limited quantity supplied from Victoria was sufficient to avert further disruptions to NSW customers and enabled EAPL to restore the pipeline to operating conditions more expeditiously than otherwise.  A notable feature of this incident was that the ability to supplement the NSW shortfall with Interconnect gas was severely hampered by the lack of north-flowing capacity.  If compression had been installed and available to enhance northbound capacity, there is a high probability the market curtailments may not have eventuated as EAPL may have been able to continue deliveries with a contribution of linepack depletion and Interconnect supply. 
The timing and nature of these recent events is not coincidental.  Over the next decade, much of Australia’s gas production infrastructure is now more than thirty years old.  While maintenance strategies and judicious use of new capital can extend the life of such facilities, it is clear that the aging of Australia's gas production infrastructure combined with the limited amount of gas storage available close to markets will increase the risk of supply disruption.  Accordingly it will be essential for the gas industry to supply major gas markets from more than one basin in order to minimise disruption to personal and public life and economic activity.
In its publication NCC Update in October 1998 the National Competition Council heralded the advent of the Interconnect Pipeline for its anticipated effect on gas market competition and its contribution to security of supply.  The Council noted that:
“Significant reform has now been accomplished or is in train in relation to the gas transportation chain.  For example, the National gas access code is now in place, which will provide legal help for gas suppliers that want to have their gas pumped along another company’s existing pipeline.  Several transmission utilities have also been restructured to prepare them for competition.  And pipeline construction to increase competition and interstate supply sources is now commencing.  Indeed, the recently commissioned $50 million ‘interlink’ pipeline between NSW and Victoria allowed a limited amount of Cooper Basin gas from South Australia to flow into Melbourne following the Longford disruption, enabling emergency services to be maintained throughout the crisis.  There have also been some significant price reductions resulting from increased competition.

With these reforms in train, attention is now switching to the ‘upstream’ sector where there is scope for greater competition between and within gas basins.  An intergovernmental working group is currently examining this matter and developing reform options.”
Conclusion

As a vital link between the gas transmission networks of Australia’s two most populous states, the Interconnect will continue to provide security of supply benefits over its working life.  Since the benefits of competition and security of supply are conferred upon all gas users, it is appropriate to include the Interconnect Pipeline in EAPL’s asset base.
3.12.3 Uranquinty Compressor Station

Introduction

The capital cost of the Uranquinty compressor station on the Young to Wagga Wagga Pipeline, estimated at $13.919 million, has been incorporated into the EAPL's asset base as set out in Table 3.6 of the Access Arrangement Information.  The expenditure will occur in year 2002/2003 for a start-up date in year 2003/2004 in readiness for the substantial increase in demand forecast to occur at that time.

The proposed compressor station will be located approximately 20km south of Wagga Wagga.  The need for compression on the Interconnect was foreseen at the time of conceptual design and planning for the interstate link and the pipeline design incorporated compression at Uranquinty. 
The facility will consist of a single gas turbine powered compressor unit with ancillary equipment and controls to enable unattended operation with remote control and monitoring through the SCADA system.  Control facilities will be incorporated to enable bi-directional flow through the station.  The proposed compressor station will not only enhance the capacity of the Interconnect in either direction but will also enable the direction of flow to be reversed quickly.
Provision of firm service through the Interconnect requires consideration of the fluctuations in load demands on the Victorian (GPU GasNet) and NSW/ACT (EAPL) pipeline systems including the regional market demands between Young in NSW and Wollert in Victoria.  To meet these highly variable conditions throughout the season and provide firm capacity year-round, the compressor will be sized for peak demand in either direction.  To optimise the utilisation of the Interconnect, compression is required either on the pipeline or very close to it.  In addition the compressor station must have bi-directional flow capability to match future market needs on a daily basis.
Capacity Available and Contracted Current Capacity

The existing capacity of the Interconnect pipeline without the Uranquinty compressor and ignoring the compressors installed by GPU GasNet for Winter 1999 is described below.  These capacities are subject to operating pressure conditions in the EAPL and GPU GasNet systems being satisfied.
(a) When EAPL is delivering Gas to VENCorp (Southbound):

Average over 7 Gas Day period:
20 TJ/day

Minimum daily capacity:

17.5 TJ/day
(b) When VENCorp is delivering Gas to EAPL (Northbound):

Average over 7 Gas Day period:
17.6 TJ/day

Minimum daily capacity:

13.5 TJ/day

GPU GasNet have indicated in their 25 August 1999 Application for Revision to Access Arrangement that they wish to roll in the rest of the Springhurst compressor installed as part of the capacity upgrade for the Winter 1999 project.  If the Springhurst compressor becomes a permanent installation, the southbound capacity would increase permanently to 50 TJ/day.
Enhanced Capacity

The enhanced capacity available with a bi-directional compression facility installed at Uranquinty is also direction-dependent.  The capacity southbound is determined by the pressure available at Young, which is dependent upon operating conditions in the EAPL system.  The compressor at Springhurst will re-boost the pressure into Victoria and provide additional capacity.  The southbound capacity is determined from dynamic modelling to be 70 TJ/day net, provided that total EAPL deliveries are not more than 480 TJ/day.
The capacity for northbound flow available as estimated from system dynamic modelling with Uranquinty in operation is approximately 80 TJ/day for firm service, provided that GPU GasNet is able to maintain a discharge pressure of 7400kPg at Springhurst.
Contracted Capacity
The currently contracted capacity is 13.7 TJ/day southbound, ignoring the contract arrangements for winter 1999.  The 13.7 TJ/day of firm service represents the foundation contracted quantity of 5 PJ/year established for the Interconnect, and falls just below the uncompressed capacity.
Forecast Quantities

The forecast gross capacity for the Interconnect during the Access Arrangement (ie the aggregate capacity required in either the northbound or southbound direction) peaks at 59 TJ/day northbound and 41 TJ/day southbound.  For the reasons outlined below EAPL cannot provide reliable service to firm service customers based solely on net capacity and therefore needs to install compression on the Interconnect to satisfy the forecast demand.
The Need for Compression on the Interconnect

The pressure available at each end of the Interconnect without compression is dependent on the operating conditions in the NSW and Victorian pipeline systems and the regional market demands on the branch pipelines linked to the Interconnect.  The daily, weekly and seasonal fluctuations in the load both regionally and system-wide are considerable and the two systems are non-coincident in their load cycles.
In the absence of compression on the Interconnect, the capacity of the pipeline is a direct function of the pressure differential across that segment of pipeline.  Furthermore, the pressure conditions at any given time may prevent the desired quantity and direction of flow from occurring.  The capacity of the Interconnect, without the assistance of compression on or near the Interconnect, is rather limited.  The existing compression at Wollert (near Melbourne on the GPU GasNet system) and the EAPL mainline compressors at Bulla Park and Young have the primary function of supplying capacity to the existing markets in their respective states.
A further technical consideration affecting Interconnect capacity is the maximum operating pressure of the segments of pipeline between Young to Wollert.  The Interconnect was constructed with the anticipation of haulage of up to 90PJ/year in the northbound direction.  The pipeline is 457mm diameter with a maximum operating pressure of 10,200kPa.  The Wollert-Barnawartha and Young-Wagga Wagga pipeline segments (both 324mm diameter) have a maximum operating pressure of 7,400kPa and 8,500kPa respectively.  The capacity to deliver southbound is restricted by the EAPL mainline maximum pressure of 6,200kPa at Young.  Installation of compression on the Interconnect overcomes this constraint, by allowing the pipeline segments between Barnawartha and Young to operate at pressures closer to the maximum allowable.  Figure 1 below is a diagrammatic representation of the relevant pipeline segments.

[image: image4.wmf]FIG 1: DIAGRAMMATIC REPRESENTATION OF INTERCONNECT PIPELINE
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GPU GasNet have installed compressors at Bulla Park and at Young on the EAPL system, and at Springhurst (approx 20km south of Barnawartha) on the GPU GasNet system, as part of the project to enhance supply security for Victoria for Winter 1999.  These measures have created a capacity southbound of 92TJ/day.  The GPU GasNet compressor at Young is configured only for southbound flow.  If piping reconfiguration were carried out at Young there would be little increase in northbound capacity.  There is no basis for assuming that the GPU GasNet compressors at Bulla Park and Young will be kept in place beyond 1999.
In summary, compression on the Interconnect is required to optimise the utilisation of the Interconnect.  In addition, the compression facility must have bi-directional flow capability to match the future market needs on a daily basis.
Capital Cost

The cost of the Uranquinty Compressor Station is estimated to be $13.919 million.  For current comparative purposes the Springhurst Compressor Station Project, constructed in 1999, was of a similar nature and size.  It is stated in GPU GasNet’s Application for Revision to Access Arrangement to have cost $18.7 million.  However, the document states that estimated additional costs due to acceleration of the project into a short construction schedule amount to 15-20% of the project cost, in addition to airfreight costs of approximately $1 million.  Taking the most unfavourable figure of 20% for fast tracking costs and deducting $1 million airfreight, yields a base cost of $13.960 million.
The EAPL estimate for Uranquinty compares favourably with this cost.  The compressor units would be of equivalent rating, both are 'greenfield' developments without any existing infrastructure and both have similar station and unit facilities such as gas coolers.  Because the Uranquinty facility would also include the cost of the bi-directional valve assemblies and control equipment, it is therefore a lower estimate when compared on the same basis.
EAPL submits that the Uranquinty compressor cost estimate of $13.919 million (in July 2000 dollars) meets the 'prudent Service Provider' test in section 8.16 (a) of the Code.
Incremental Revenue

The incremental revenue arising from the installation of the Uranquinty Compressor Station has been based on the additional quantities which could be hauled with the compressor in place.  The NPV of incremental revenue attributable to Uranquinty is estimated to be $8 million to $10 million while the NPV of the capital cost (1999) is $10.2 million.  Thus the revenue shortfall is only $0.3 million to $2.2 million.
Other Benefits Provided

A number of benefits to the gas industry and to existing and prospective gas users in southeastern Australia would arise from the installation of compression at Uranquinty.  EAPL believes these benefits will more than offset the revenue shortfall.  These can be summarised as:
(a) System wide benefits in terms of increased security of supply to south-east Australian gas markets;

(b) Greater contractual certainty for gas users; and

(c)
Facilitation of interstate trade.

These benefits are discussed below.

(a) Security of Supply

The security of supply benefits of the Interconnect Pipeline are outlined above.  The Uranquinty Compressor Station enhances the security of supply benefits provided by the uncompressed pipeline because it bestows greater capacity in either direction and also permits flow reversal in a much shorter time frame.  Consequently the quantum of benefits is enhanced.
In each of the gas supply disruption incidents described above the value of the interconnection was underlined.  Had greater capacity been available by virtue of Uranquinty Compressor Station the impact of disruption would have been substantially diminished.  Full utilisation of the Interconnect can only eventuate with bi-directional compression giving sufficient capacity to gain the maximum benefits from the inter-connection.
(b)
Greater Contractual Security

The quantities forecast to be transported by EAPL through the Interconnect northbound into NSW/ACT are set out in Table 2.1 of the Access Arrangement Information.  The maximum quantity forecast into NSW/ACT is 17 PJ in 2005 while 12 PJ/y would be delivered to the Victorian market by 2005 through the Interconnect.
The current constraints on Interconnect capacity have been addressed in EAPL's terms and conditions (see 34.2 of Attachment 3 to the AA).  There it is stated that EAPL may restrict the backhaul quantity in order to maintain a net physical flow in the forward direction.
Installation of Uranquinty compressor station will provide greater certainty to customers that the quantities of gas they seek to have transported will be available to them.  With the Uranquinty compressor, EAPL will gain much greater operational flexibility, which will provide a greatly enhanced ability to meet the demands of the southeastern Australian gas market.

(c)
Facilitation of Interstate Trade

This benefit is discussed in the section on the Interconnect Pipeline above.  The quantum of benefits to gas users will be increased commensurately with increased capacity to haul gas via the Interconnect.
Conclusion

EAPL has demonstrated that the capital cost of the Uranquinty Compressor Station meets the “prudent Service Provider test” in Section 8.16 of the Code.  Incremental revenue attributable to the enhanced capacity over the period to 2020 is forecast to almost cover the capital outlay.  When account is also taken of the additional benefits of security of supply and facilitation of interstate gas trade, it is reasonable to include the estimated cost of the Uranquinty Compressor Station in EAPL’s asset base.

3.12.4 Partial Looping of Canberra Lateral
Table 3.6 of the AAI included an estimate of $3.458m (July 2000 dollars) as the capital cost of looping an 11km section of the Canberra lateral to increase delivery capacity to the Canberra market.
The Dalton-Canberra lateral, constructed in 1981 to serve the Canberra/Queanbeyan market, is 58km in length with a diameter of 273mm.  The pipeline was sized at the time to serve a new gas market with sufficient capacity to meet the high projected growth rate of the market over a 15-20 year period.
The Canberra/Queanbeyan market has consistently expanded at a rate approaching 5% each year since construction, consistent with the forecasts at the time of construction, and has now reached the limit of capacity of the existing facilities.
The market is characterised by very high daily peak loading in winter and a low annual load factor with significant seasonal variations.  The market served is predominantly domestic, commercial and some light industrial with a high proportion of space heating due to the colder climate.  The effect on gas deliveries is a very high peak demand on winter mornings, which must be met by the pipeline capacity.
Available and Contracted Capacity

The capacity of the existing Dalton-Canberra pipeline lateral without enhancement is 46TJ/day. The capacity is primarily determined by the offtake pressure at Dalton (which depends on the operating conditions in the Moomba to Wilton Pipeline), by the minimum contract pressure at the Canberra delivery point and by the daily load profile.
The contracted capacity for the Canberra delivery point is currently 45TJ/day, and is therefore virtually fully contracted.  Any growth of the market will require an enhancement of the existing capacity.
Prospects for Future Growth

(a) EAPL has taken the growth of this market into account in establishing the Capacity-Distance and Throughput-Distance figures included in Table 2.2 of the Access Arrangement Information.  The forecast of peak day demands is set out in Table 3.14 following.
Table 3.16 - Forecast Dalton-Canberra Demand
Year Ending 30 June
Peak Demand TJ/day

2001
46.02

2002
46.94

2003
47.88

2004
48.83

2005
49.81

(b) The actual peak day demand as measured by EAPL at Canberra delivery point has steadily increased in recent years, in line with the forecast growth.  The actual peak days are listed in Table 3.15 below.
Table 3.17 - Actual Peak Days
Cal. Year
Peak Day TJ
Comment

1994
36.1


1995
37.9


1996
42.1


1997
40.6
ACT economic downturn; mild winter

1998
46.8
Average winter conditions

1999
45.4
Mild winter

Alternatives for Enhanced Capacity

In 1997 EAPL evaluated alternative methods of enhancing capacity.  The study examined two broad alternative approaches, viz:
· compression at the Dalton offtake; and 

· partial looping of a downstream section of the pipeline.

The study concluded that looping had significant technical advantages over compression due to the high daily peak flowrate and the low useable linepack.  While compression is normally a more attractive option than looping for initial expansion of capacity, the particular features of the Canberra lateral and the Canberra load cause looping to be more attractive in this instance.  The Canberra lateral is relatively short and of relatively small diameter.  Thus under high loads the pressure drop between the offtake from the mainline at Dalton and the Canberra Delivery Point is significant.  Moreover the nature of the Canberra load is that the peak hourly flow is a relatively high proportion of the peak daily flow.  The consequence is that the compressor power requirement is relatively high, resulting in a high capital cost.  Moreover, because of the peakiness of the load, the proportion of the time when the compressor station would need to operate is not great.  In addition, the incremental operating cost associated with looping is negligible after the first year or so, in sharp contrast to the situation with compression.  Related advantages of looping are improved security of supply and flexibility to further enhance capacity to meet future load growth as the need arises.
The recommended configuration as proposed in the Access Arrangement is the duplication of an 11km section of the existing pipeline with 324mm pipe at the downstream (Canberra) end.  The capital costs and peak day demand projections have been updated in the intervening two-year period, with particular attention to the selected looping capital cost.  The estimated capital cost for the Canberra looping of $3.458 million shown in Table 3.6 of the Access Arrangement Information (p.30) is the latest available estimate and replaces the estimate of $3.6 million (see Table 3.16 below).
The evaluation concluded that the enhanced capacity made available as increased MDQ to meet peak day requirements for the recommended configuration and other alternatives, and the estimated capital cost, would be:
Table 3.18 Looping Options for Canberra Lateral Capacity Enhancement
Case
Loop Length km
Loop Pipe Size mm
Enhanced Capacity TJ/day
Estimated Capital Cost

1
11
273
49
$3.2m

2
11
456
58
$4.5m

3
11
324
58
$3.6m

4
6
456
55.5
$3.1m

Case 3 with 11km of 324mm pipeline was selected for the partial looping of the Dalton-Canberra pipeline, providing the desired capacity at the best cost-benefit ratio.
Case 2 was the highest cost with no compensating capacity benefits (it is limited by other system-wide constraints).  Case 4, although lower in capital cost, was restricted to a capacity enhancement of 55.5TJ/day and would not provide sufficient capacity for forecast market growth.  Case 1 was rejected for similar reasons to Case 4.
Capital Cost and Incremental Revenue

A requirement under section 8.16(b) of the National Third Party Access Code is that either:
· anticipated incremental revenue from a new facilities investment is sufficient to support the cost of the new facilities investment, or

· the Service Provider can demonstrate system-wide benefits for the enhancement, or

· the new facility is necessary for reasons of safety, integrity or contracted capacity of services.

Incremental Revenue

An analysis of incremental revenue using forecast increases in demand and Reference Tariff levels for this section of pipeline shows that the capital investment generates a positive Net Present Value after only six years.  A summary of this analysis is provided in Table 3.17 below.
Table 3.19 Incremental Revenue for Canberra Market Using Reference FT Service Tariffs

Year ending 30 June
Expenditure $m
Incremental Contract Capacity
Incremental Revenue $m
NPV 1

2001
3.458
1.02
0.247


2002

1.94
0.510


2003

2.88
0.818


2004

3.83
1.174


2005

4.81
1.587


2006

5.05
1.694
0.867

Notes:  1. Assumes a discount rate of 8%.

EAPL submits that the capital cost estimate for this looped section 11km in length with a diameter of 324mm meets the 'prudent Service Provider' test in Section 8.16(a) of the Code.  The estimated cost of $3.458 million as set out in Table 3.6 of the Access Arrangement Information is equivalent to a rate of $970 per kilometre per mm diameter.  This cost is in line with actual costs incurred by efficient operators for short distance, small diameter pipelines of this nature in Australia.
For illustration, the recently announced Eastern Gas Pipeline being constructed by Duke Energy International with a declared project value of $400 million equates to approximately $1094/km/mm for 800km of 457mm diameter pipeline.
System Wide Benefits

In addition to the incremental revenue the partial looping will provide extra security of supply for the Canberra/Queanbeyan market by virtue of the partial duplication of the lateral.
Conclusion

EAPL has included the proposed capital expenditure for partial looping of the Canberra Lateral on the following grounds:
· the capital costs are at a prudent level;

· the NPV of anticipated incremental revenue from the project exceeds the NPV of capital after six years; and

· additional security of supply benefits result for Canberra.

Cost of capital
Table 3.7 of EAPL's AAI document has been revised to better reflect the values contained in the tariff model. Details of this revised table are provided in Table 3.20 following. 
Table 3.20 - Parameters of the Cost of Capital

Parameter
Value

GENERAL PARAMETERS


Real Risk Free Rate
3.3%

Inflation
2.5%

Nominal Risk free rate
5.85%

GEARING


Debt to total Assets
60%

TAXATION


Effective tax rate
36%

Value of imputation credits (Gamma)
0.4 - 0.5

COST OF EQUITY


Asset beta
0.55 - 0.65

Debt beta
0.12

Equity beta (derived)
1.2 - 1.45

Market premium
6.0%

Nominal cost of equity
13.1% - 14.6%

COST OF DEBT


Debt margin
1.3% - 1.4%

Nominal cost of debt
7.2% - 7.3%

WEIGHTED AVERAGE COST OF CAPITAL


Post-tax nominal WACC
6.8% - 7.5%

Real pre-tax WACC
7.9% - 9.0%
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4 COST ALLOCATION AND TARIFF DETERMINATION

4.1 Backhaul distances

Distances from Moomba to Culcairn have been reduced from 1252 km to 1143 km to reflect the 219km backhaul sector between Young and Culcairn. These calculations are shown below.

1143 = 1033+(131+88)/2

where:

1033km:
Moomba to Young 

131km:
Young to Wagga Wagga 
88km:

Wagga Wagga to Culcairn

4.2 Methodology to allocate Common Costs to Each of Six Pipeline Segments

Cost of capital and depreciation are allocated to each pipeline segment, on the basis of each segment's asset value expressed as a percentage of the pipeline system's total asset value as determined in the ORC Valuation.  This is set out in Table 4.1.
Table 4.1 Cost of Capital and Depreciation Allocation

Year ending 30 June
2001
2002
2003
2004
2005

Costs






A. Cost of Capital






Moomba to Wilton
554,611
537,239
523,769
510,907
491,994

Young to Lithgow
31,019
30,047
29,294
28,574
27,516

Young to Culcairn
39,704
38,460
37,496
36,575
35,221

Junee to Griffith
19,231
18,629
18,162
17,716
17,060

Dalton to Canberra
12,066
11,688
11,395
11,115
10,704

Total 1
656,631
636,063
620,115
604,888
582,496

B. Depreciation






Moomba to Wilton
20,298
20,377
20,840
21,143
21,213

Young to Lithgow
1,135
1,140
1,166
1,182
1,186

Young to Culcairn
1,453
1,459
1,492
1,514
1,519

Junee to Griffith
704
707
723
733
736

Dalton to Canberra
442
443
453
460
462

Total 2
24,032
24,125
24,674
25,032
25,115

1.
Total costs of capital are based on ‘Average Capital Base’ levels show in Table 3.1 of the AAI document.

2.
Total depreciation levels are based on ‘Depreciation Allowance’ levels provided in Table 3.1 of the AAI document
.
Operating, maintenance, overheads and marketing costs have not been allocated to the six pipeline segments.  EAPL has not, and does not, maintain records for operating and maintenance expenses by segment because it does not manage its resources, work activities and accounts in this manner.  Overheads and marketing activities are system-wide expenses, which cannot be subdivided meaningfully into six components.

The route of the mainline and the route and length of the laterals have been determined to some extent by accidents of geography and the need for sound environmental practice.  With different geographic and environmental circumstances, the laterals would be longer or shorter and the mainline may have been located closer to, or farther away from, some load centres.  In EAPL's view it is not productive or illuminating to attempt to precisely allocate all non-capital costs to each pipeline segment.  Consequently, EAPL has only separated its costs into two categories - mainline and lateral.  This separation embodies some arbitrariness which would be exacerbated if the allocation were attempted to a more detailed level.
Operating and maintenance costs allocation

Details of the calculations used to derive the 88%/12% mainline/lateral split (AAI p. 49) to allocate O&M costs are provided in this section.
EAPL determined that 88% of its operating costs should be allocated to the mainline and 12% to the laterals.  These allocation factors were arrived at after examining seven cost categories for operating costs and the key drivers for each cost category.  EAPL identified pipeline length and asset value as the most likely determinants of costs.  The two tables below summarise the weighting of each cost driver for mainline and laterals and the result when these drivers are applied to each of the seven cost categories.

The following comments provide an overview of the cost characteristics of each category:

· The bulk of operation and maintenance labour (80%) is allocated to the mainline because most of the facilities (assets) that need attention are mainline assets.  This applies to pipeline, compression and meter facilities.  Right-of-way maintenance is related to distance but the greater width of the easement for the Moomba to Wilton Pipeline incurs greater unit costs than the laterals.

· Communications costs are largely determined by distance resulting in 80% of the cost being determined by length.

· Material costs pertain to compressor stations and mainline meter stations for which asset value is a proxy.

· Gas fuel costs are driven by the minimum pressure requirement on the mainline at Wilton.  Asset value was judged to be a more accurate determinant of this cost than pipeline length.  Except for a very small compression station on the Young-Lithgow lateral, all compression costs (fuel and labour) are incurred for the mainline.

· General administration costs are related much more closely to facilities (assets) than distance.  Laterals generate only a nominal administrative need that is not related to their relative length of the pipeline system.

· Licence fees in NSW (which account for the bulk of EAPL's licence fees) are based on a formula driven by pipeline distance.

4.3 Methodology to Allocate Operating Costs

The method used to allocate operating costs to mainline and laterals is as follows:

5) Use length and asset value of each pipeline category as the relevant operating cost drivers.

6) determine the percentage of costs in each category which are driven by each driver, eg communications is 80% length driven and 20% asset value driven in table below.

7) allocate each cost to mainline in proportion to the mainline % of total pipeline length and asset value.  Example in table below, Mainline labour = 5.39*(0.7482*0.2+0.9045*0.8) = 4.71 million.

8) Lateral cost = Total cost - Mainline cost

Table 4.2 Input Parameters


Length (km)
Value (m)

Laterals
511
$101.15

Mainline
1518
$957.46

Total
2029
$1,058.61

Mainline %
74.82%
90.45%

Laterals %
25.18%
9.55%

Table 4.3 Allocation of Operating Costs (2001 levels) to Mainline and Laterals


Allocation (%)

Allocation ($)


Cost Category
2001 Est. Operating Cost ($m)
Length
Value
Mainline
Laterals








Labour
$5.39
20%
80%
$4.71
$0.68

Communications
$1.16
80%
20%
$0.90
$0.26

Materials
$1.28
0%
100%
$1.16
$0.12

Gas Fuel
$0.90
0%
100%
$0.81
$0.09

General Admin
$3.25
0%
100%
$2.94
$0.31

Licence Fees
$0.19
100%
0%
$0.14
$0.05

Working Capital
$0.09
0%
100%
$0.08
$0.01

Total
$12.26


$10.75
$1.51





87.65%
12.35%

4.4 Capping and Phasing of the Lateral Reference Tariff
Section 4.6.2 of Access Arrangement Information describes the derivation of the Lateral Reference Tariff. The Revenue re-allocation factor of 3.7% is an outcome of this process.

The Lateral Reference Tariff derivation process is:

a) Determine the final year (2005) target Lateral Reference Tariff components, using the full Revenue Allocation to Laterals (AAI Table 4.7) and the Forecast Lateral Utilisation with a Distance Cap (AAI Table 4.9). The tariff calculation uses the discounted weighted average tariff approach detailed on AAI page 56.  The resulting components, shown in AAI Table 4.10, are the same as the tariff components that would apply each year (from 2001 to 2005) with full CPI adjustment, if the Laterals were required to bear the full Revenue Allocation.

b) EAPL, recognising that the unit rates in AAI Table 4.10 represent a considerable increase on currently applicable FT Tariff, has determined to phase in their introduction in five equal steps, with the first step up from the current FT Tariff in 2001. The phased in Lateral Reference Tariff components are shown in AAI Table 4.13. In each year the capacity component increases by $22.86/TJ/d/km/month and the throughput component increases by $0.126/TJ/km, in July 2000-dollar terms.

c) The phasing in of the Lateral Reference Tariff results in the Lateral Reference Tariff under-recovering its full Revenue Allocation by 37.455% in NPV terms over the five year period, ie by 3.7% of Total Revenue. This under recovery is re-allocated to the Mainline Reference Tariff on a component by component basis. The Revenue Allocation to the Mainline Reference Tariff capacity component is increased by 4.05% (3.45% of Total Revenue) and the Revenue Allocation to the Mainline Reference Tariff throughput component is increased by 4.95% (0.25% of Total Revenue). The re-allocated revenues are summarised in AAI Table 4.8.

4.5 Calculation of Tariffs

The tariff methodology is a conventional CPI-X approach, expressed in real dollar terms by the formula on AAI page 54. This formula simply ensures that the present value of revenue generated by each tariff component is equal to the present value of Total Revenue allocated to that component. Having selected a value of X (1.25%), the formula can be rewritten as on AAI page 55, so that the first year unit components are expressed directly in terms of the NPVs of Total Revenue and forecast utilisation. 

The NPVs of Total Revenue are stated in AAI Table 4.8 and the NPVs of forecast utilisation can be computed from data in the AAI. For example, the NPV of Mainline capacity-km utilisation is computed as shown in Table 4.4:

Capacity-km utilisation forecasts:

Table 4.4
Year ending 30 June
2001
2002
2003
2004
2005

Mainline, Pre Lateral Capping (Table 2.2)
477,106
432,570
437,319
419,489
432,979

Lateral, Pre Lateral Capping (Table 2.2)
6,501
6,634
6,750
6,867
6,983

Lateral, Post Lateral Capping (Table 4.9)
5,121
5,228
5,328
5,425
5,522

Lateral Reduction due to capping
1,380
1,406
1,422
1,442
1,461

Mainline, Post Lateral Capping
478,486
433,976
438,741
420,931
434,440

Note: the capacity-km removed from laterals due to capping is to be charged at the mainline tariff, so is added to the mainline capacity-km prior to mainline tariff calculation.

An X value of 1.25% has been selected, so in calculating the utilisation NPV as per the reference tariff formulas on AAI page 54 or page 55, each utilisation value is multiplied by (1-X)t-2001 =(1-0.125)t-2001 =0.9875t-2001.  The NPV is therefore calculated for the series:

Table 4.5
2001
2002
2003
2004
2005

478,486
428,551
427,841
405,343
413,122

The NPV of this series, calculated using a discount rate of 8.4%, is 1,711,583 TJ/d/km.

The Mainline Reference Tariff capacity component in 2001 is then calculated as the NPV of the Total Revenue allocation, $315,510,000, divided by the NPV of utilisation, 1,711,583 TJ/d/km, as described on AAI page 55.

5  KEY PERFORMANCE INDICATORS

5.1 Key performance indicators -Supplementary information on KPIs.

Information disclosed in this section has been taken from a study conducted by Ernst & Young (refer Section 5.1, AAI). 

5.2 Total Expenses per Distance

Total expenses are represented on a per distance basis in AU$ (1997) per kilometre.  All Participating Company data is for 1997.  East Australian Pipeline Limited data covers the years 1996, 1997 and 1998 (estimate as of April 1998), and is depicted in two columns, including depreciation and with depreciation deducted.  All Participating Companies have been supplied with the median of the study not including depreciation.  However, in providing EAPL’s position with columns depicting with and without depreciation, the downward trend for the comparative indicators is evident and falls well below the median.

Figure 5.1
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5.3 General and Administrative Costs

Figure 5.2 depicts total General and Administrative costs per Volume Distance.  EAPL is well below the median.
Figure 5.2
[image: image10.wmf]Operating and Maintenance Costs less Fuel per 

km

0

1000

2000

3000

4000

5000

6000

7000

8000

9000

10000

EAPL-1996

EAPL-1997

EAPL-1998

Low

Median

Average

A

U

$

East Australian Pipeline Limited

Other Selected Companies

Source: 

Ernst and Young Benchmarking Study


5.4 Operating and Maintenance Expenses less Fuel per Unit Distance
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Figure 5.3 depicts a further observation of achievements in operating and maintaining a pipeline.  EAPL is again well below the median of participating companies.
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5.5 Summary Total Expenses per Volume Distance

For Total Expense on a Volume-Distance Basis, East Australian Pipeline Limited data trends downward for years depicted 1996, 1997 and 1998.  Depreciation has also been deducted to provide comparison with the study median quantity less depreciation.  EAPL is well below the median of expense per volume distance as indicated in Figure 5.4.
Figure 5.4
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The benchmarking process has found that EAPL compares favourably with other pipeline operators.  It demonstrates EAPL’s commitment to reducing managed costs and when referenced against volume distance, EAPL ranks as the best performer.  Further, for Operations and Maintenance expense, EAPL is well below the median.
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FIG 1: DIAGRAMMATIC REPRESENTATION OF INTERCONNECT PIPELINE AND ADJOINING PIPELINES
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