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Dear David
Re: Review of Unaccounted for benchmarks

Multinet is pleased to respond to the Essential Services Commission (ESC) final decision. The ESC will
be aware that Multinet has already made a submission, dated 21 April 2017.

The April submission provided the following information:

e actual unaccounted for benchmarks (UAFG) data for the period 2002 to 2015 and preliminary
2016 data;

e adetailed assessment of the causes of UAFG to support our proposed UAFG benchmarks; and

¢ adetailed explanation of how we have efficiently sought to reduce UAFG levels during the
current regulatory period (2013 to 2017).

This submission was supported by an independent expert report from Asset Integrity Australasia Pty Ltd
(AIA), which found that “Multinet’'s UAFG management and policies are robust and in-line with best
industry practice.”

Multinet has also attached a comprehensive strategy to minimize UAFG for the 2018 to 2022 period.
ESC should refer to that submission together with the comments made below:

As part of this submission we have provided the ESC the requested UAFG data for the Declared
Transmission System (DTS) network (Class A and B) and our non—DTS network, in the spreadsheet
template sent to Multinet 31 July 2017 (see Attachment 1).

The requested populated template contains commercially sensitive information. This confidential
information has been redacted from the public version of the spreadsheet. Importantly, confidential
information has been provided to the Commission for its review. We have sought to minimise the amount
of information that we claim confidentiality over to make our information as transparent to stakeholders
as possible.

Consistent with the approach taken when setting the benchmark for the current regulatory period, we are
proposing to use a three multi-year average with 2013 to 2015 data for our class B UAFG benchmark.
Although 2015 is not yet settled we are working with retailers to have this data settled. We are not
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proposing to change our class A benchmark or our non—-DTS benchmark from the current period. Our
proposed UAFG benchmarks for the 2018 to 20222 period are detailed in Table 1.

Table 1: Our proposed 2018 to 2022 UAFG class A, B and non—-DTS benchmarks (per cent)

2018 2019 ‘ 2020 ‘ 2021 ‘ 2022

Class B 5.32 5.32 5.32 5.32 5.32
Class A 0.3 0.3 0.3 0.3 0.3
Non - DTS 2.0 2.0 2.0 2.0 2.0

1. Strategies to minimise UAFG levels during the 2018 to 2022 regulatory period

In the AIA report? they make a number of key recommendations that Multinet should undertake in the
next Access Arrangement period (2018 to 2022). We are committed to delivering the recommendations
as follows:

1. Mains Replacement — As part of our revised Access Arrangements for the 2018 to 2022

period to the Australian Energy Regulator (AER) includes a proposal to replace the following:
a. 531 kms of low pressure pipe
b. 24 kms of medium pressure pipe; and
c. 40 kms of early first generation HDPE;

2. Custody Transfer Meter (CTM) — work with GasNet to ensure the program to upgrade and/or
replace the 11 CTM sites;

3. Large Tariff D Meters — under take a review of larger Tariff D meters to ensure all aspects of
their metering design, operation and maintenance are in order;

4. Temperature — work with the other gas distribution businesses to undertake a review of the
method and ability to change fixed correction factors for Basic Meters to reflect the actual or
weighted average temperature of gas;

5. Higher Heating Value (HHV) — work with Australian Energy Market Operator (AEMO) to
review the current methodology for HHV compensation; and

6. Class A classification — we will continue to undertake annual reviews of the class A
customers.

2. The use of unsettled UAFG data

We would agree with the ESC that relying on data that has not been audited has the potential for
material differences to arise. In this case however the UAFG amount has been taken up in the accounts
has been audited and therefore can be relied upon consistent with the Commission’s final decision.

UAFG is expensed or provided for in Multinet's accounts each year. This is a requirement to produce
true and accurate accounts under the Australian Accounting Standards. Just because something is not
settled does not mean that the data is not included in the financial accounts and audited.

Our financial accounts include UAFG, they have been audited by Ersnt Young and can be relied upon.
They have also been provided to the AER as part of our annual reporting requirements. The accounts
for 2016 include costs for a UAFG payment $5 million (for the 2015 calendar year) which is the
equivalent of Class B actual UAFG of 5.97% - this is audited data.
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Consistent with our earlier submission the amount included is accurate and any discrepancy will be
between retailers and not the total in Multinet’s accounts.

We therefore submit that calculation of the class B UAFG benchmark should use 2015 data, which has
been provided to retailers.

3. UAFG incentives

In our earlier submission we make the point that retailers now have an incentive to delay the settlement
process in order to limit the average period utilised to their benefit. In response the ESC claims that
there are a range of factors that can pull incentives in opposite directions.

This claim is not supported with any empirical data. The ESC has created a decision making framework
that clearly provides incentives that can be manipulated. This is a false incentive mechanism that should
not be relied upon by the ESC.

The facts are that if data is not settled then the ESC will not rely on it for a multi year average. Multinet
has provided the ESC with our actual 2015 data and is aware that the incentive is skewed in the retailers
favour and is therefore an asymmetric risk. Multinet has no power to influence to mitigate against this
false incentive. If retailers do not want to settle then they won’t. The ESC’s framework provides an
incentive for the retailers to delay settlement.

The ESC needs to address that this fails the Revenue and Pricing Principles set out in section 24(2) of
the National Gas Law which provides that:

A service provider should be provided with a reasonable opportunity to recover at least the
efficient costs the service provider incurs in —

a. Providing reference services; and
b. Complying with a regulatory obligation or requirement or making of a regulatory
payment.

Something the ESC did not do in their final decision.

4. Proposed amendment to clause 2.4(b) of the GDSC
We welcome the opportunity by the Commission to amend the date in clause 2.4(b). As stated in our
submission on the Draft Decision — Methodology:

“If this clause were to remain it should refer to settled data to AEMO not for the previous year but
to the year prior to that i.e. t-2 by 30 April.”®

We continue to support this position. In our view a date of 30 April provides a realistic chance of settling
UAFG.

Any queries should be directed to me.

Yours sincerely

//f%.- /J%i/"f.
AW e
At
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AIA REPORT ON MULTINET UAFG

1 EXECUTIVE SUMMARY

Multinet Gas (Multinet) commissioned Asset Integrity Australasia Pty Ltd (AlA) to:

e Undertake an assessment of the contributory elements of its Unaccounted for Gas
(UAFG) in 2015;

¢ Identify any changes in the drivers of UAFG since AlA’s last assessment;

e Review the appropriateness, in terms of industry best practice, of the actions and
processes undertaken by Multinet to minimise UAFG including by reviewing how it has
actioned the key recommendations in AIA’s 2013 report; and

¢ Recommend a method for calculating the Class B UAFG benchmarks set out in
Schedule 1, Part C of the Gas Distribution System Code (Code) for the 2018 to 2022
period.

Multinet’s current benchmarks, set out in Schedule 1 of Part C of the Victorian Gas
Distribution System Code (Code), were set by the Essential Services Commission
(Commission) for the 2013 to 2017 period. The Benchmarks are intended to be updated every
five years in line with access arrangement periods. The next access arrangement period
commences on 1 January 2018 and the Commission is responsible for establishing the new
UAFG benchmarks for this period.

Multinet’s current UAFG Benchmarks are 0.3% for Class A and 4.1% for the Class B customers.
The current class B benchmarks were derived based on a three year average of actual Class B
UAFG from 2008 to 2010 with a downward adjustment of 0.05 percentage points to recognise
Multinet’s underspend against the Commission’s mains replacement allowance for the 2008
to 2012 period.

The benchmarks are important because if the actual volume of UAFG exceeds the benchmark
then Multinet is required to compensate the gas retailers for the UAFG in excess of the
benchmarks and if the actual volume of UAFG is below the benchmark, then retailers are
required to make a reconciliation payment to Multinet. These reconciliation payments are
made in accordance with the Australian Energy Market Operator {AEMO) established
procedures for reconciling UAFG.

Over the current period, Multinet’s actual volumes of UAFG have been in excess of the
benchmarks and therefore Multinet has been required to pay retailers. This is consistent with
Multinet’s UAFG outcomes since 2002 which have been steadily increasing over the period
(refer to Figure 1). This increasing trend is despite Multinet taking all reasonable and
appropriate measures to minimise UAFG including setting up a dedicated in-house team to
identify the causes of this increase and to develop mitigating measures.

This report is intended to provide an expert view on the best method for determining class B
UAFG benchmarks for the 2018 to 2022 period based on analysis of the drivers of UAFG for
Multinet and its management of UAFG over the period.
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As detailed in this report, based on our analysis, we consider that there are no additional cost
effective actions available to Multinet that would effectively reduce its effective Class B UAFG
level of 6.0 per cent.

11

SUMMARY OF FINDINGS

In 2015, Multinet’s total UAFG was 3,392 terajoules (TJ). AIA has assessed that:

2,192 T) was directly attributed to individual UAFG categories as defined by AlA. In
particular:

o 1,360T) are directly attributable to fugitive UAFG emissions; and
o 832TIJ are directly attributable to measurement based UAFG.

1,201 TJ was “unknown”, meaning it has not been attributed to an identifiable cause.
AIA has distributed the “unknown” portion of UAFG to individual categories in line
with AlA’s assessment of the uncertainty of each category.

Based on its detailed review and modelling of Multinet’s 2015 UAFG, AlA concludes that:

The overriding driver of Multinet’s increasing UAFG levels is its longer lengths of cast
iron and unprotected steel mains compared to the other two Victorian gas
Distribution Networks (DBs), coupled with increased leakage rates due to ongoing
network deterioration of the low pressure (LP) and medium pressure (MP) cast iron
and unprotected steel network, which was assessed to be 8% per annum.

Other factors have influenced the increases in Multinet’'s UAFG over the current
period, include:

o Potential systematic uncertainty in the Custody Transfer Meters (CTM);
o Lower flow weighted network temperatures;

o The higher level of the network average Higher Heating Value (HHV) than the
declared state-wide average; and

o The ongoing connection of customers to the High Pressure {HP} network.

Multinet’s UAFG management and policies are robust and in-line with best industry
practice.

There are no additional cost effective actions that Multinet could have undertaken to
reduce its Class B UAFG level below 6.0% over the current period.

Multinet should continue with its replacement of cast iron, PVC and unprotected steel
mains in the forthcoming 2018 to 2022 access arrangement period.

AlA in conjunction with Multinet, has developed a model that forecasts expected UAFG levels
over the period 2017 to 2033. This mode! assumes that:

AlI LP and all MP cast iron and unprotected steel mains are replaced with HP by 2033.
This is consistent with Multinet’s Mains Replacement program set out in its 2018 to
2022 Access Arrangement proposal to the Australian Energy Regulator {AER); and

All other UAFG sources remain constant.
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e An 8% deterioration rate is applied to the remaining cast iron and unprotected steel
mains until programmed for replacement. This deterioration rate has been derived
from leakage survey analysis on MP cast iron (refer to Appendix 6).

The model forecasts:

e A decline in Multinet’s class B UAFG from 6.01% per cent to 4.21% by 2033 once
Multinet has completed its mains replacement program. This is in line with actual
UAFG for other Victorian gas distributors, who have a smaller amount of cast iron
mains left in their network. The model therefore supports the finding that Multinet’s
longer length of cast iron network and associated higher leakage rates provides a
rational explanation for the divergence between its UAFG (from 2011) and the UAFG
levels experienced by the other Victorian gas DB’s that have similar assets and UAFG
sources in all regards except for the length of LP and MP cast iron; and

e A class B benchmark for 2018-2022 period, as set out in Table 1 below. These are
calculated based on a three year average of actual UAFG from 2014 to 2016 adjusted
for an 8% deterioration rate to LP and MP mains.

Table 1 Recommended annual class B UAFG benchmarks for 2018 to 2022
2018 2019 2020 2021 2022
Per cent (%) 5.70 5.69 5.71 571 5.72
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2 CONTEXT AND BACKGROUND OF UAFG

2.1 WHATIS UAFG
UAFG is defined by the Victorian Wholesale Market Guide as the difference between metered
injected gas supply and allocated gas at delivery points.

UAFG comprises gas losses, metering uncertainty, gas temperature and pressure at variance
from that assumed at billing, heating value inaccuracy, , and other factors detailed below.

VAFG is difficult to break into component parts due to the inherent uncertainty (compared to
electricity) of metering a compressible fluid and the lack of data associated with determining
physical unmetered losses.

UAFG is becoming increasingly important worldwide, particularly in deregulated markets, as
the cost impacts have to be allocated between shippers and transporters.

2.2 PURPOSE OF THIS REPORT

Multinet Gas commissioned AlA to:

e Undertake an assessment of the contributory elements of its Unaccounted for Gas
(UAFG) in 2015;

e |dentify any changes in the drivers of UAFG since AlA’s last assessment of UAFG;

e Review the appropriateness, in terms of industry best practice, of the actions and
processes undertaken by Multinet to minimise UAFG including by reviewing how it has
actioned the key recommendations in AiA’s 2013 report; and

e Recommend the method for calculating the Class B benchmarks set out in Schedule 1,
Part C of the Gas Distribution System Code (Code} for the 2018 to 2022 period.

2.3 SOURCES AND UNCERTAINTY OF UAFG
AlA has assessed the contributory elements of UAFG in Multinet’s networks using the same
principles applied in our earlier reports for Multinet and other gas distributors.

The contributory elements of UAFG are classified as either Measurement UAFG or Fugitive
Emission - which arise from network leakage.

Measurement UAFG elements include:
i. Purchase Meters — CTM uncertainty
ii. Meter Accuracy — Industrial, Commercial and domestic meter uncertainty

iii. Temperature Compensation - gas delivered at variation to Standard Conditions

iv. HHV Compensation — gas delivered at variation to declared HHV
v. Administrative errors — pressure settings at variance to that assumed for billing
vi. Timing mismatch — estimated meter readings at start and end of the UAFG year.
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vii. Pressure Compensation — gas delivered at variation to Standard Conditions

viii.  Linepack Changes — Linepack volume varies each year (new mains)
ix. Company Own Use — gas used for operational reasons
X. Meter Bypass & Theft

Fugitive Emission UAFG elements include:
i LP, MP and HP Distribution losses - varies with material and pressure
ii. Transmission Pipelines losses — varies with material and pressure

iii. Service losses — varies with material and pressure

iv. Meter Losses — joint leakage
V. Regulator leakage — control system bleeds to atmosphere
vi. Third Party Damage — losses to atmosphere

This separation into measurement based and fugitive UAFG allows AIA to assess UAFG
separately.

AlA’s model has assessed the contribution from each of the above elements to Multinet’s
total actual 2015 UAFG. The output from this model is shown in a stacked chart format (refer
to Figure 3) to readily identify the relative contribution of each component.

Inevitably the assessed level of UAFG does not match the total UAFG level measured and
there will generally be an “unknown” amount of UAFG that is not readily directly attributable.
The model attributes this “unknown” amount in accordance with the level of uncertainty that
AlA considers appropriate for each element (refer to Figure 4).

For example, the CTM measurement of injections into a network usually have a directly
attributable UAFG assessment of zero (unless data shows otherwise). However, each meter
has an uncertainty of up to +/- 3 per cent, and as a group of meters the total uncertainty may
be up to +/- 1.0 per cent. Asthe CTMs measure total injections, any systematic bias will have
a major impact on UAFG, and hence has a relatively high level of uncertainty in its contribution
to UAFG. In contrast to this, the uncertainty of other UAFG elements, such as leakage from
the transmission network, will be relatively low due to the high integrity of these assets.

To better understand the complexity of UAFG and focus on those areas that have the greatest
impact, AIA has drilled further into these categories in Table 2. This analysis illustrates the
inherent uncertainty in measuring and managing UAFG. A clear understanding of these key
drivers is necessary to assist in informing the management of UAFG, subject to undertaking
the necessary analysis in conjunction with the AEMO Industry Reference Group.

It should be noted that the impact of any initiative to reduce UAFG will lag the investment
and there are inherent difficulties in justifying the investment as the anticipated theoretical
reduction in UAFG is by no means guaranteed.

12015 actual UAFG was the latest data available to AIA when compiling this report.
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2.5 BASIS FOR THE COMMISSION’S DETERMINATION OF 2013 70 2017 BENCHMARKS

Inits June 2013 Final Decision, the Commission set the 2013 to 2017 Class B UAFG benchmarks
based on a three year average (2008-2010) with a downward adjustment of 0.05 percentage
points to the base to recognise Muitinet’s underspend against the Commission’s mains
replacement allowance for the 2008 to 2012 period. This resulted in a Class benchmark of B
4.1%.

The Commission considered a three-year average (2008-10) would address the year on year
variations in the weather. The Commission did not, however, make any adjustments to the
UAFG targets for ongoing network deterioration or any other factors between the Victorian
distributors that contribute to their UAFG.

2.6 AlA RECOMMENDATIONS FOR ASSESSING 2018 70 2022 BENCHMARKS

The year on year increase in UAFG over the 2013 to 2017 period {see Figure 1 below) indicates
there are other factors than the weather, impacting Muitinet’s UAFG. In particular, AlA
consider that the higher population of LP and MP networks in Multinet’s Region relative to
industry peers and the ongoing deterioration of the LP and MP networks is the key driver of
Multinet’s increasing UAFG.

When Muitinet’s replacement program achieves a similar low level of LP and MP cast iron
assets (the driver of mains replacement), then AlA expects that Multinet’s UAFG will be in line
with the levels experienced by AusNet Services (AusNet) and Australian Gas Networks (AGN).

To this end, AIA considers that it is critical that the methodology adopted by the Commission
to set the 2018 to 2022 benchmarks addresses this issue.
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3 MULTINET’S HISTORICAL UAFG PERFORMANCE

3.1 MULTINET'S UAFG PERFORMANCE SINCE 2002

Figure 1 below shows Multinet’s class B UAFG performance since 2002. This shows that
Multinet’s UAFG has been steadily increasing since 2002.

FIGURE 1 CLASS B UAFG PERFORMACE SINCE 2002
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3.2 COMPARISON TO OTHER VICTORIAN GAS DISTRIBUTORS SINCE 2006

Figure 2 below compares Multinet’s UAFG performance since 2006 with the performance of
the other two Victorian gas DBs. Figure 2 shows that:

e 2011is the turning point where the UAFG performance between the Victorian gas DBs
changes.

e In 2015, AusNet and AGN’s Class B UAFG levels were 4.79% and 4.17% respectively,
compared to 6.01% for Multinet.

Given that the approach and practices for managing UAFG is similar between all of the
Victorian gas DB'’s, AIA considers that that the change in UAFG performance from 2011 to
2015 is driven predominately by the lower population of cast iron and unprotected steel
assets in AGN and AusNet compared to Multinet. As at 2015 the remaining levels of cast iron
and unprotected steel assets on the LP network are as follows:

o 214km out of a Total Network length of 464km in AGN’s network;
o  340km out of a Total Network length of 801km in AusNet’s network; and
o 1,451km out of a Total Network length of 2228km in Multinet’s network.
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With their relatively minor population of cast iron and unprotected steel assets remaining,
AGN and AusNet will not have the high leakage volumes experienced by Multinet.

FIGURE 2 CLASS B UAFG (%) COMPARISON BETWEEN OTHER VICTORIAN DB'S
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4 COMPONENT ANALYSIS OF MULTINET’S UAFG
4.1 CLASSIFICATION OF UAFG SOURCES — CONTROLLABLE AND NON-CONTROLLABLE

As described in section 2.3 there are a number of sources of UAFG, some of which are within
Multinet’s control and some which are not. AlA has classified these sources as non-controllable and

controllable in the sections below.

4.1.1

NON-CONTROLLABLE DRIVERS

CTM Uncertainty

Meter uncertainty

Cast iron deterioration

Weather variations

Gas temperature in winter months

Cooling effect from regulators supplying customers directly from the HP network
HHV losses

Transmission losses
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e Line-pack change

e Service leakage

e Third Party damage

e  Meter bypass and theft

4.1.2 CONTROLLABLE DRIVERS

e LPand MP Replacement program— focused on higher leakage rate cast iron assets and
agreed with the AER

e Network pressures — continuously managed to minimise leakage

e Meter accuracy — Ensuring compliance with Australian Standard (AS) 4944:2006 for
the time expired meter testing and replacement program. The specific Multinet
program is approved by the AER

e Industrial and Commercial (I&C) pressure set point - This variation in metering
pressure is the normal situation for all metered supplies, however the pressure profile
for 1&C customers is regularly checked and calibrated and when required, improved
flow controls are implemented to minimise UAFG.

4.2 UAFG CONTRIBUTION BY ELEMENT CATEGORY — DIRECTLY ATTRIBUTED UAFG

AlA has assessed the individual contributions of Multinet’s total 2015 UAFG by undertaking
a detailed assessment of the network information provided by Multinet. The information
reviewed by AlA as part of this assessment is listed in Appendix 2 of this report.

Figure 3 below, shows AlA’s assessment of the contributory element of MG's total 2015
UAFG of 3,392 TJ. Figure 3 shows AIA’s assessment of the UAFG level (in gigajoules (GJ)) for
each UAFG component (components grouped under emissions, fugitive and unknown).

Some components, such as pressure compensation, may have the effect of reducing UAFG
as the altitude effect can result in gas being supplied to customers being at a lower pressure
than that assumed for customer billing. This “negative” UAFG reduces the cumulative UAFG
on the stacked chart.

Multinet Gas have provided an analysis on leaks identified on the cast iron network
between 2011 and 2015 which shows a deterioration rate of 8.7% per year on cast iron. AlA
have reviewed this analysis on deterioration and agree the data indicates a deterioration of
the cast iron of around 8% per year, the principal of which was previously recognized by the
Commission, but due to lack of data was not assessed at this level. Appendix 6 of this report
provides further details about the calculation of the deterioration rate.

If this 8% deterioration rate was applied to the Commission’s cast iron leakage rate agreed
in 2008 (250GJ/km/yr), then the current leakage rates would be around 70% higher
(425GJ/km/yr) which would account for much of Multinet’s increasing UAFG level. This
higher leakage rate has been applied in the UAFG model as it best rationalises the higher
levels of UAFG in Multinet. This has a much lower impact on the other Victorian DB’s levels
of UAFG as they have a much lower population of cast iron.
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AlA assessed the total attributable 2015 UAFG (Measurement and Fugitive) for Multinet to be
2,191 Tl. This resulted in an “unknown” {not readily attributed to any individual UAFG
element) UAFG of 1,201 T) which is shown by the grey bar on the right-hand side of Figure 3.
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4.2.1 ASSESSMENT OF MULTINET’S FUGITIVE EMISSIONS
AlA has assessed Multinet’s total Fugitive Emissions UAFG to be 1,360 T).

Figure 3 shows that the largest generic contributor to Multinet’s UAFG continues to be
leakage from the distribution network, especially the LP mains with its high population of
the older cast iron and unprotected steel pipes that have high leakage rates.

To maximise UAFG reduction, AIA recommends that these cast iron, PVC and unprotected
steel mains should be targeted for replacement especially where economic in the MP
network. In AlA’s opinion, Mulitinet should prioritise mains replacement to reduce UAFG
but also to minimize the likelihood of pipes failing which may pose a safety risk to the public
and property (if the failure is significant).

Even though the UAFG estimate for HP mains is driven by a low level of leakage rates for the
PE and protected steel mains, the relatively long lengths and higher pressures of the HP
network is gradually increasing the fugitive emissions with the increasing population of
these assets. The continued replacement of cast iron, PVC and unprotected steel in the LP
and MP networks should, as planned by Multinet Gas, continue to be the focus for
replacement as they have high leakage rates per kilometer.

AlA found that other fugitive emission elements contributing to Multinet’s UAFG are
relatively low and are at a level expected in similar networks.

4,2.2  ASSESSMENT OF MUTLINET'S MEASUREMENT BASED UAFG

AlA has assessed Multinet’s total net measurement based UAFG to be 832 T,

Figure 3 shows that the key component of Multinet’s measurement based UAFG is
temperature compensation (which AlA has assessed contribute 512 T) to Multinet’s UAFG
per annum). This involves gas being delivered to Tariff V customers on the network at a
lower temperature than assumed in the gas bill. In determining Multinet’s UAFG
contribution from temperature compensation, AlA used data across 16 of Multinet’s I&C
sites that have pressure and temperature monitoring to determine the average
temperature across Multinet’s network for the 2015 year. The flow weighted average
temperature over the year was found to be 2.0° C less than the standard temperature of
15°C used in the billing calculation as set by AEMO.

Pressure reduction supplying gas to the distribution networks cools the gas and has been
measured at peak times in the winter months {on Tariff D customers) to be delivered to
customers as low as 5°C which is 10°C below the temperature assumed for billing of
domestic customers. Supply to Tariff V customers at these low temperatures tends to be at
times of greatest demand hence increasing the effect. This principal is further magnified
for Tariff V customers supplied directly from the HP gas network where the pressure is
further reduced just before the meter hence increasing the cooling effect.

The customers are therefore delivered more energy than they pay for and hence it is a
major contributor to temperature related UAFG which is assessed to be 512 T) of UAFG per
year.

AlA found the ather key drivers of Muitinet’s measurement based UAFG include:
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o Administrative and Process UAFG - based on an assessment of the variation of the
pressure set point on I&C installations on eight I1&C installations in Multinet’s network,
AlA found that the energy delivered was on average around 0.8% more than that
billed to the customer due to the pressure at the meter being higher than that
assumed for billing. AIA concludes that this has contributed to an adverse impact of
133 TJ of UAFG in 2015. Figure 3 shows this as Administrative and Process UAFG.

o CTM measurement — AlA has assessed CTM measurement based UAFG to be zero as
there is no direct evidence indicating otherwise. However, individual CTM’s have an
uncertainty of up to +/- 3% of energy throughput, and as a systematic uncertainty of
the total group this uncertainty could be in the order of up to +/- 1.0% of total
throughput. Hence AIA has attributed a high level of uncertainty to CTM measurement
as any systematic bias can contribute significantly to UAFG

° Meter accuracy — AlA assessed meter accuracy to contribute 92 TJ to Multinet’s UAFG,
generally as a consequence of meters operating at or over design capacity as meters
tend to under-read at this level. These meters also have similar measurement
uncertainty as the CTM’s.

o Pressure compensation - The elevation of the network can have a negative
contribution to UAFG as high elevations will reduce the pressure at the meter. AlA
assessed that the average elevation of Multinet’s network is around 44 metres, and
therefore applied this in its assessment. AIA found that this results in a relatively small
reduction in UAFG of 58 T] as shown in Figure 3.

° HVV Compensation — AlA found that the calculations of the flow weighted HHV
injections to Multinet compared with the flow weighted State Declared HHV indicates
that there is 129 TJ of directly attributed UAFG from this source.

o Line pack - The impact of linepack changes including gassing up mains to new
customers and replacement mains contributes 2 TJ of UAFG.

AlA found that other measurement based elements of UAFG have a relatively small
contribution and are in line with levels expected in similar networks.
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Table 3 sSUMMARY OF DIRECTLY ATTRIBUTED AND DISTRIBUTED UAFG
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4.4 CHANGES IN UAFG DRIVERS SINCE 2008 TO 2012 ReVIEW

Since undertaking its last report in 2013 {which was accepted by the Commission}, AlA does
not consider there has been any new UAFG drivers, however, the data reviewed in the
current report indicates there is additional weighting to some drivers as follows:

o Deterioration of the cast iron network appears to at a year on year rate of 8% which
was previously recognised but not assessed at this high level. If this deterioration
was applied to the Commission’s cast iron leakage rate agreed in 2008 the current
leakage rates would be around 70% higher (425G1/km/yr), which would account for
much of Multinet’s increasing UAFG levels. This would have a much lower impact on
the other Victorian DB’s as they have a much lower population of cast iron.

e Cold temperature effect — 2015 data indicated that average temperatures were 2°C
less than the assumed 15°C in billing. In the winter months during high gas demand
the gas temperatures were measured as low as 5°C.

e  Pressure supplied to I&C customers has been assessed from a sample of 1&C sites to
be providing 0.8% more energy than billed due to compensation for regulator droop.
This level of UAFG has likely always been there, but until the detailed work was done
it was assumed to be much less.

AlA has assessed there to be minimal change in the “unknown” UAFG component since its
2013 review. This has been assessed to contribute 35% to Multinet’s total UAFG compared
to 36% in its 2013 report.

AlA emphasizes, that the high level of ieakage from the LP and MP cast iron network
accounts for Multinet’s higher level of UAFG compared to the other Victorian gas DB’s that
have similar assets and UAFG sources in all regards except for the length of LP and MP cast
iron. Historically, it explains the UAFG separation of Multinet’s UAFG from the other DB’s
from around 2011. AIA consider that if all Multinet’s LP and MP networks are replaced with
HP then Multinet will have a Class B UAFG of 4.21% by 2033 which is line with the level of
UAFG experienced by the other Victorian gas DB’s who now have minimal lengths of cast
iron and unprotected steel assets remaining in their networks.
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5 MANAGEMENT OF UAFG

5.1 AlA’s 2013 REPORT RECOMMENDATIONS — IMPLEMENTATION ASSESSMENT

AlA’s 2013 report for Multinet, sets out a number of recommendations for Multinet to better
manage its UAFG over the 2013 to 2017 period.

As part of this report, AlA has assessed whether, and if so how, Multinet has responded to these
recommendations. AlA confirms that Multinet has addressed all the recommendations set out in its
2013 report. A summary of the outcomes of AlA’s review is set out below. Appendix 4 of this report
provides further details on AlA’s assessment of Multinet’s response to each of the recommendations
in the 2013 AIA report.

5.2 STEPS TAKEN BY MULTINET TO REDUCE UAFG
5.2.1 POLICIES & PROCEDURES

Multinet’s current policies and procedures are designed to cost effectively minimise UAFG.
AlA has reviewed Multinet’s policies and procedures and can confirm that Multinet applies
these in managing its network.

Appendix 1 of this report sets out a list of the documents that AIA has reviewed and their
impact on the management of UAFG. The ongoing application of these policies and
procedures ensures that Multinet is implementing the current best practice of UAFG
management.

5.2.2 MAINS REPLACEMENT STRATEGIES

Multinet has a mains replacement strategy that was submitted to the AER together with its
2018 to 2022 Access Arrangement proposal. This strategy supports Multinet completing its
mains replacement program by the year 2033.

The replacement of LP and MP cast iron and unprotected steel in Multinet’s network is
critical to reducing Multinet’s UAFG as these materials have by far the highest leakage rates.
The higher population of these assets in Multinet (1268km) compared to AusNet and AGN
who have 340km and 214km left on the network respectively, is considered the major factor
in Multinet’s level of UAFG. This coupled with an ongoing deterioration of these assets is
contributing to the increasing level of UAFG for Multinet.

5.2.3 UAFG CALCULATION AUDIT UNDERTAKEN BY AlA

In 2014, Multinet commissioned AIA to undertake a 2 week audit of the Multinet UAFG
calculations to ensure they were compliant with AEMO procedures. AlA can confirm that the
audit identified no non-compliances and an overview of the audit is shown in Appendix 3
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5.2.4 UAFG PROJECT TEAM INITIATIVES
In 2015, Multinet set up an in-house team of engineers in an effort to address increasing
UAFG levels. The team’s primary focus were as follows:

e |dentify reasons for increasing UAFG levels
e Identify areas where there is a potential to reduce UAFG
e Review the UAFG calculation

As a result of this investigation the team were able to develop the following initiatives:
e UAFG Settlement ~ Systems and data flow audit
e UAFG Settlement — Calculation Model Audit
e  UAFG Settlement — Billing and Meter Data Integrity
e Recover lost gas from 3" party damages
¢ Improve gas meter inventory control to prevent unbilled consumption
e leakage Survey and Repair of Medium Pressure Cast Iron Mains
e Incorrect PCF for Customer Consumption
o Temperature and Pressure Correction for large 1&C customers
e Reduce Network pressures
¢ Elimination of Estimated Reads (I1&C Gas meters)
e {nvestigation of faulty dials on meters
e  SAP MIRN enhancement for PCF matching

The team has focused heavily on the UAFG calculation as well as I&C customers as they
make up 30% of the network throughput.

5.3 EfeIciENCY OF MANAGING UAFG 2013 10 2017

Based on its assessment, AlA concludes that the observed increase in UAFG over the period
is not the result of inefficiency. The following factors have influenced the recent increases
in Class B UAFG up to 6.0% (for 2015}):

e the ongoing deterioration of the LP and MP cast iron and unprotected steel
network;

o the potential for systematic uncertainty in the CTMs;

e the supply of gas at pressures above that assumed at billing;

o the average HHV of the network being higher than the state-wide declared average;

¢ the ongoing expansion of the HP network {resulting in the lower temperature effect
of customers directly connected to the HP network);
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o the flow weighted average temperature of gas in the distribution network has been
assessed at 13.0°C, with actual gas temperatures in the winter months falling to 5°C
during high flow periods.

AlA agrees with the Commissions’ views expressed in its June 2013 Final Decision on UAFG
Benchmarks, that there are many factors that pull in opposite directions which affect the
current levels of UAFG. AlA considers that there are no additional cost effective actions
available to Multinet that would effectively reduce the current effective Class B UAFG level
of 6.0%.

AlA also accepts that the Victorian gas DBs, as is the case in other jurisdictions, must ensure
that any capital investment undertaken to reduce UAFG is prudent and efficient or it may be
disallowed by the AER.
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6 PROPOSED BASIS FOR ESTABLISHING 2018 TO 2022 BENCHMARKS

In conjunction with Multinet, AIA has developed a model that forecasts expected UAFG levels
over the period 2017 to 2033. This model assumes that:

e Al LP and all MP cast iron and unprotected steel is replaced with HP by 2033. This is
consistent with Multinet’s Mains Replacement program set out in its 2018 to 2022
Access Arrangement proposal to the AER; and

e All other UAFG sources remain constant;

e An 8% deterioration rate is applied to the remaining cast iron and unprotected steel.
This deterioration rate has been derived from leakage survey analysis on MP cast iron
(refer to Appendix 6).

e Multinet’s UAFG in 2016 is 6.01% - the same as in 2015

The model forecasts:

e The recommended class B benchmark for 2018-2022 period are as set out in Figure 5
below. These have been calculated based on a 2017 launch point, which is derived
from a three year average of actual UAFG from 2014 to 2016 and adjusted for an 8%
deterioration rate to LP mains and MP cast iron and unprotected steel mains.

Table 4 Recommended annual class B UAFG benchmarks for 2018 to 2022
2018 2019 2020 2021 2022
Per cent (%) 5.70 5.69 5.71 5.71 5.72

e A slight increase in Class B UAFG levels from 2017 until 2023 (5.72%) due to the
deterioration rate of the remaining cast iron and unprotected steel being greater than
the replacement rate, after which it decreases down to 4.21% by 2033 once Multinet
has completed its mains replacement program.

This is in line with actual UAFG for other Victorian gas distributors, who have a small
population of cast iron and unprotected steel mains left in their network. The model
therefore supports the finding that Multinet’s longer length of cast iron and
unprotected steel network and associated higher leakage rates provides a rational
explanation for the divergence between its UAFG (from 2011) and the UAFG levels
experienced by the other Victorian gas DB’s that have similar assets and UAFG sources
in all regards except for the length of LP and MP cast iron and unprotected steel mains.
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Figure 5 — Mutlinet’s forecast UAFG to 2033

7.00%
5 5.71% - 5.71%

6.00% e0% S S —5T%

5.00% 5.66% 5.70% - 5.69% s o

-~
LY
0,
§4.00A 4.21%
(53.00%
L
gzm%
1.00%
0.00%
v = o S Q v \a ) % O v " o S O v
QO ) W) S Ny oy Ny ) by v v v v v e} o)
FTAHLSYS LTSS FFES
== == Forecast UAFG (%) Historic UAFG (%)

AlA considers it timely to review on the classification of meters as Class A (assigned a 0.3%
UAFG benchmark) or Class B (assigned a 4.1% UAFG benchmark). While this classification
does not impact actual UAFG levels which are the primary focus of this report, it does impact
the UAFG settlement. Annual reviews of Class A and Class B meters are required to ensure all
customers with an annual demand in excess of 250,000 GJ are included in Class A. AIA
confirms that Multinet undertakes annual reviews of the Class A customers and makes annual
adjustments to the number of Class A customers in accordance with the market rules.

AlA notes that in relation to Multinet’s Class A customers, around 50% are connected to the
transmission network — in this case the 0.3% UAFG benchmark is appropriate, however 50%
are connected to the distribution network — in this case AlA considers that the higher Class B
benchmark is more appropriate.

To this end, AIA considers that it is timely for the Commission to undertake a review of the
criteria for classifying Class A and Class B benchmarks.
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7

CONCLUSION

AlA’s assessment of the individual contributions of Multinet’s 2015 UAFG of 3,392 TJ found

that:

2,192 T) are directly attributed to individual UAFG categories as defined by AlA. In
particufar:

o 1,360 TJ are directly attributable to fugitive UAFG emissions; and
o 832TJ are directly attributable to measurement based UAFG.

1,201 TJ are “unknown” and have been distributed to individual categories in line with
AiA’s assessment of the uncertainty of each UAFG category as shown in Figure 4
above.

Figure 3 aiso shows AlA’s assessment of UAFG levels in GJ for each UAFG component within
key categories (fugitive, measurement and unknown). In particular, Figure 3 shows that:

The largest contributor to Multinet’s fugitive emissions continues to be leakage from
the distribution network, especially the LP mains with its high population of the older
cast iron and unprotected steel pipes that have high leakage rates; and

The key component of Multinet's measurement based UAFG to be temperature
compensation which involves gas being delivered to Tariff V customers on the network
at a lower temperature than assumed in the gas bill. CTM measurement and meter
accuracy are also key contributors to Multinet’s UAFG.

AlA's assessment of Multinet’s 2015 UAFG found that;

Multinet's UAFG management practices and policies are in line with industry best
practice. AlA considers that Multinet has maintained its UAFG at efficient and
economically prudent levels over the 2013 to 2017 period given the nature of its
network;

Multinet has addressed all of the recommendations set out in AlA’s 2013 report;

There are no additional cost effective actions available to Multinet that wouid have
effectively reduced the current effective Class B UAFG level below 6.0%;

It is timely for the Commission to undertake a review of the criteria for classifying Class
A and Class B benchmarks because 50% of Class A customers are connected to the
distribution network and therefore AIA considers that these customers should be
subject to the higher Class B benchmark;

In view of the drivers of Multinet’s UAFG, the key factor in reducing its UAFG requires
the removal of its castiron, PVC and unprotected steel pipes from its network;

Modelling support AlA’s view that Multinet’s longer length of cast iron and
unprotected steel network and associated higher leakage rates provides a rational
explanation for the divergence between Multinet’s UAFG (from 2011) and the UAFG
levels experienced by the other Victorian gas DB’s that have similar assets and UAFG
sources in all regards except for the length of LP and MP cast iron and unprotected
steel;
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When Multinet’s replacement program achieves a similar low level of cast iron assets
and unprotected steel assets, then it expects Multinet’s, its UAFG will be in line with
the levels experienced by AusNet and AGN;

Forecasting UAFG levels over the period 2017 to 2033 shows that net leakage from
Multinet’s distribution network will not decrease in direct proportion to the length of
cast-iron pipes that are replaced. This is because there is increased leakage from the
remaining cast iron pipes (due to continuous deterioration) which offsets the leakage
benefits until the “turning-point” has been reached. This means that there is a slight
increase in Class B UAFG levels from 2017 until 2023 (5.72%) after which time it
decreases to 4.21% by 2033 once Multinet has completed its mains replacement
program. Thisisin line with actual UAFG for other Victorian gas distributors, who have
a small amount of cast iron mains left in their network;

It is critical that the methodology adopted by the Commission to set the 2018 to 2022
benchmarks recognise the significantly higher proportion of cast iron and unprotected
steel in Multinet’s network compared to AusNet and AGN who have nearly replaced
all of these assets. This is because these material have highest leakage rates and AIA
consider that coupled with an ongoing deterioration of these assets are driving
Multinet’s increasing UAFG;

The recommended class B benchmark for 2018-2022 period are as set out in Figure 5
below. These have been calculated based on a 2017 launch point, which is derived
from a three year average of actual UAFG from 2014 to 2016 and adjusted for an 8%
deterioration rate to LP mains and MP cast iron and unprotected steel mains.

Table 5 Recommended annual class B UAFG benchmarks for 2018 to 2022
2018 2019 2020 2021 2022
Per cent (%) 5.70 5.69 5.71 5.71 5.72
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8 2018-2022 RECOMMENDATIONS

AlA’s makes seven key recommendations that consider Multinet should undertake in the
forthcoming 2018 to 2022 access arrangement period to ensure that it continues to prudently
and efficiently manage UAFG.

1. Mains Replacement - The continuation of the planned mains replacement of the LP
and MP network focused on the cast iron, unprotected steel and PVC parts of the
network. AlA consider that this is critical long term capital investment to reduce UAFG
and bring Multinet’s UAFG level in line with the other Victorian gas DB's.

2. UAFG Benchmarks — AlA recommends that Multinet argue for the Commission to
adopt a methodalogy to set the 2018 to 2022 UAFG benchmarks that recognise the
significantly higher proportion of cast iron and unprotected steel in Multinet’s
network compared to AusNet and AGN who have nearly replaced all of these assets.
This is because these material have highest leakage rates and AIA consider that
coupled with an ongoing deterioration of these assets are driving Multinet’s increasing
UAFG.

3. CTM Meters - APA Gasnet have recommended a program to upgrade and / or replace
11 CTM sites. AIA support this program because replacing CTM’s over 20 years old
and ensuring all CTM sites are operating within their design capacity should reduce
the measurement uncertainty associated with the CTM population.

4. Large Tariff D meters - AIA recommends that Multinet undertake a review of Large
Tariff D meters to ensure all aspects of their metering design, operation and
maintenance are in order. AlA considers that priority should be given to the largest
Tariff D meters.

5. Temperature - The measurement of gas temperatures at I&C sites throughout
Multinet indicated a flow weighted average temperature of 13C — 2C less than that
assumed at billing. In addition the growth of customers connected to the HP network
with pressure reduction immediately before the meter is further exacerbating this
problem. This temperature effect is increasing year on year, especially during winter
months where at peak demand customers can be receiving gas at up to 10C less than
that assumed in billing. AIA recommends that the Victorian gas DB’s undertake a
review of the method and ability to change fixed correction factors for Basic Meters
to reflect the actual or weighted average temperature of gas. Consideration needs to
include the regulatory position and ability to change. This is likely to include a fuller
assessment of temperature data over network, which can be captured by installing a
number of electronic meters or temperature probes at residential tariff V customer
properties to establish a more accurate tariff V annual temperature profile.
Alternatives could also consider the use of meter correction in certain locations that
are known to have colder gas.

6. HHV - The differential in HHV between Multinet and State-wide appears to be stable
over the last few years with the predominant supply of higher HHV gas into Mutinet’s
networks compared to the State average. The generation of data on HHV values in
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Multinet over the coming years should feed into the AEMO Industry Reference Group
to review the current methodology prior to future GAAR reviews.

Class A classification - Multinet should continue to undertake annual reviews of the
Class A customers. This is because the classification of a customer as Class A or Class
B affects the average network benchmark and therefore has a financial effect on the
UAFG settlement. The effect is to distort the benchmark on an annual basis depending
on how many customers are incorrectly classified in one year.

AlA also recommend that Multinet seeks a regulatory review of the appropriateness
of the current Class A benchmark. This is because most Class A customers are
connected to the distribution network not the transmission network, which means
that around half of Class A customers are subject to many of the contributory UAFG
categories included in the Class B benchmark.
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APPENDIX 1 - REVIEW OF MULTINET’S UAFG STRATEGY AND POLICIES
AlA have reviewed the current Multinet UAFG management policies, the details of the subject are
covered in several documents as provided by Multinet including:-

e Document No: MG-SP-0012 Large Diameter Cast Iron Mains Replacement Strategy July 2014
—June 2019

e Document No: MG-SP-0016 Pipework’s Capacity and Replacement Strategy 2013/14 to
2017/18

¢ Document No. SP-MG-0003 Supply Regulator Strategy 2015-2020

e Multinet 2016 Regulator Schedule (Set Points)

e Document No. ES-GM-4305 Low and High Pressure Domestic Regulators

o Document No. EC-LS-5201 Leakage Survey - Gas Distribution and Transmission Pipelines

e Document No. MG-SP-0005 Large Consumer Regulators — Strategy July 2014 to 2019

e Document No. MG-5P-0006 Small Consumer Regulators — Strategy July 2014 to 2019

e Document No. EC-GM-4347 Field Life Extension of Domestic Meters

e APA Document — Multinet Meter Strategy Plan 2015 Rev C

e  AEMO Document - Wholesale Market Distribution UAFG Procedures (Victoria) Version 3.0

e AEMO Document — Wholesale Market Metering Uncertainty Limits and Calibration
Requirements Procedures (Victoria

Listed below is a summary the activities Multinet carry out based on the above policies and procedures
which impact UAFG:

1.  large diameter mains replacement driven by pipe condition assessment and the risk of a gas
escape causing injury to people and damage to property

2. Small diameter mains replacement driven by the optimization of replacing assets with high
rates of leakage /risk of fracture with the economic efficiency of block renewals, hence
reducing UAFG, leaks and fractures.

3. Smart regulator control stations to minimize leakage from the distribution assets in all
weather conditions using SCADA and fringe point control

4. Minimize leakage on smaller supply regulators by minimizing summer and winter pressure
set points based on local network requirements which are reviewed annually for each supply
regulator

5. Regular maintenance and calibration of sites with temperature and pressure transducers

6.  Ensuring consistency in the pressure set points and operational performance of low and high
pressure domestic supply regulators

7. Monitoring of the distribution pipelines by leakage survey focused on assets in high
population density, of a high risk of failure and during weather conditions that are likely to
cause leakage from the network.

8.  Respond to all public reported gas escapes and repair where gas leaks found

9.  Meter replacement in accordance with Australian Standards to reduce metering error
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10.
11.

12.
13.
14.

15.

16.

17.
18.
19.
20.

Larger | & C meters on a reduced replacement schedule when compared to domestic meters

1&C customer meter/regulator sets on scheduled maintenance which includes set point
schedules

Pressure and temperature correction on large consumers to minimize measurement error
Auditing of Contractors carrying out calibration and maintenance of Daily Metered sites

CTM calibration in accordance with AEMO market rules to minimize metering error
{undertaken by APA Gasnet). APA Gasnet look to maintain uncertainty within +/- 1.0% and
when uncertainty is found outside this range then remedial action is recommended to bring
the uncertainty back to +/- 1.0%.

APA Gasnet undertaking ongoing reviews of Multinets CTM’s and are currently
recommending immediate or short term upgrade or replacement to 11 Multinet CTM sites.
This is mainly due to lifecycle (20 years +) replacement or the CTM regularly operating
around 120% capacity (7 CTM sites) with an unknown impact on measurement uncertainly.

Type testing and batch testing of Meter manufactures meter repair and accuracy testing
compliance

Annual UAFG reconciliation process to identify errors, duplications of meter readings etc.
Metering of all system use gas such as water bath heaters
Monitoring of Daily Metered Customer data for breakdown or faulty equipment

Ongoing substitution of incorrect or missing data with estimated or recovered actual data.

Page 32 0f 43



APPENDIX 2 - INFORMATION PROVIDED

In order to undertake the assessment AlA requested and was provided extensive information on the
networks included in the Victorian Access Arrangements, including:-

s The length and diameter of all pipelines and mains by pressure tier and material
¢ The UAFG level for 2013 to 2015

e The injections and withdrawals for 2015

o Tariff V and D withdrawals

» Class A and Class B withdrawals

e Customer numbers by tariff type

e Tariff D customer volumes with and without pressure and temperature correction
o Network Temperature data

e Network pressure set point data

e HHV profiles, actual and declared

e Number of services by material and pressure tier

e levels of 3rd party damage for both mains and services

e Number of customers connected to each pressure tier

o  Number of theft of gas detections

¢ Details on Own Use Gas

e Average Elevation and barometric pressure

e Previous UAFG and relevant reports

e Mains Replacement Program up to 2033
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APPENDIX 3 - AuDIiT OF COMPLIANCE WITH AEMO PROCEDURES FOR
CALCULATING UAFG

In 2014, AlA undertook a detailed review of Multinets UAFG calculations to ensure compliance with
AEMO procedures. The procedures and data used for the calculation of UAFG by Multinet was
reviewed over a 2-week audit period. This was undertaken in conjunction with the Multinet personnel
responsible for calculating UAFG and working through each element of the calculations included in
the Multinet UAFG Spread sheet:-

Each element of the calculations were reviewed to understand the source of the data (either AEMO
or Multinet)

The calculations undertaken on injections and withdrawals within the spread sheet were
reviewed to ensure compliance with the AEMO UAFG Reconciliation by Difference procedures
and formula. '

Metering Data cut off dates were reviewed
The manual checks on Class Z transactions {post cut-off date on previous year) were reviewed

The manual checks on potential duplications of Tariff V customers {especially when
transferring from Basic to Interval metering) were reviewed

The manual checks on any duplicate transactions on Tariff D customers were reviawed (very
infrequent occurrence)

The NSL profiling of basic meters to calculate the consumption of each basic meter for the
calendar year was reviewed.

The UAFG calculations for each retailer were reviewed.

The review indicated that the Multinet calculation of UAFG was being undertaken in compliance with
the AEMO procedures.
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APPENDIX 6 - DETERIORATION RATE OF THE CAST IRON NETWORK

MP leaks on Cast Iron

Year of Survey 2011 2015
Period from previous survey (years) 1 4
Leak indications - 117
Conversion of leak indications to actual leaks - 63%
new leaks formed 30 73
Length of main surveyed (km) 29 12.68
new leaks/yr/km 1.03 1.44
Deterioration rate 8.70%

Assumptions/comments

e Survey done in 2010 found 100 leaks across 29km, all of which were repaired

¢ Deterioration rate is compounded across the period (4 years);

s Surveys done on medium pressure cast iron;

» Surveys done on LP were not chosen for this analysis due to large variations in mains surveyed

and length of mains as a result of pipework’s;

e leak indications found in 2015 were not pinpointed, as a result a conversion to actual leaks

was required;

e Assume 63% of leak indications correspond to actual leaks on MP Cl due to LP mains on the
same side of the road as MP and the one leak registering as two leak indications on the leak

indication survey;

e Adeterioration rate of 8% was chosen as a conservative measure.
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UAFG data required by the Essential Services Commission

Multinet - DTS network

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

CTM injections (GJ) 62,016,000 | 62,109,000 | 57,170,000 | 63,060,000 56,967,792 60,764,227 58,433,551 60,895,871 58,304,035 59,976,345 57,441,524 54,884,218 59,960,143

Total withdrawals (GJ) 60,317,000 60,401,000 55,301,000 60,886,000 54,780,490 58,540,409 56,246,920 58,439,287 56,212,000 57,403,000 54,730,075 52,348,307 56,587,386
Class A wi (GJ) 5,830,000 6,016,000 5,734,000 5,807,000 5,257,238 4,343,787 4,646,787 4,411,062 3,916,157 3,747,998 3,948,956 3,874,940 3,667,846
Class B withdrawals (GJ) 54,487,000 54,385,000 49,567,000 55,079,000 49,523,252 54,196,622 51,600,132 54,028,226 52,295,843 53,659,719 50,781,119 48,473,367 52,919,540
Class B withdrawals - D customers (GJ)

Class B withdrawals - V customers (GJ)

Actual UAFG (GJ) 1,699,000 1,708,000 1,869,000 2,174,000 2,187,302 2,223,818 2,186,631 2,456,583 2,127,623 2,568,629 2,711,449 2,535,911 3,372,757
Class A UAFG (GJ) 17,543 18,102 17,254 17,473 15,819 13,071 13,982 13,273 11,748 11,244 11,847 11,625 11,037
Class B UAFG (GJ) 1,681,457 1,689,898 1,851,746 2,156,527 2,171,483 2,210,747 2,172,648 2,443,310 2,115,875 2,557,385 2,699,602 2,524,286 3,361,720

% UAFG 2.74% 2.75% 3.27% 3.45% 3.84% 3.66% 3.74% 4.03% 3.65% 4.28% 4.72% 4.62% 5.62%
% Class A UAFG 0.30% 0.30% 0.30% 0.30% 0.30% 0.30% 0.30% 0.30% 0.30% 0.30% 0.30% 0.30% 0.30%
% Class B UAFG 2.99% 3.01% 3.60% 3.77% 4.20% 3.92% 4.04% 4.33% 3.89% 4.55% 5.05% 4.95% 5.97%

amounts ived/(paid) $000 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016
[c-1-C] [c-1-C] [c-1-C] [c-1-C] [C-1-C] [c-1-C] [C-1-C] [c-1-C] [C-1-C] [c-1-C] [C-1-C] [C-I1-C] [C-1-C] [C-I1-C]
[c-1C] [c-1C] [c-C] [c-1C] [C-1-C) [c--C] [C-1-C] [c--C] [C-1-C) [c--C] [C-1-C] [C-I-C] [C-1-C] [C-I-C]
[c-1-C] [c-1-C] [c-1-C] [c-1-C] [C-1-C] [c-1-C] [C-1-C] [c-1-C] [C-1-C] [c-1-C] [C-1-C] [C-I1-C] [C-1-C] [C-I-C]
[cIC] [cIC] [cIC] [cIC] [c-I-C] [CIC] [cI-C) [CIC] [cI-C) [CIC] [cI-C) [c-I-C] [cI-C) [c-I-C]
[c-1-C] [c-1-C] [c-1-C] [c-1-C] [C-1-C] [c-1-C] [C-1-C] [c-1-C] [C-1-C] [c-1-C] [c-1-C] [C-I-C] [C-1-C] [C-I-C]
[cIC] [cIC] [cIC] [cIC] [c-I-C] [CIC] [cI-C) [CIC] [cI-C) [CIC] [cI-C) [c-I-C] [cI-C) [c-I-C]
[c-1-C] [c-1-C] [c-1-C] [c-1-C] [C-1-C] [c-1-C] [C-1-C] [c-1-C] [C-1-C] [c-1-C] [c-1-C] [C-I-C] [c-1-C] [C-I-C]
[cIC] [cIC] [cIC] [cIC] [c-I-C] [CIC] [cI-C) [CIC] [cI-C) [CIC] [cI-C) [c-I-C] [cI-C) [c-I-C]
[c-1-C] [c-1-C] [c-1-C] [c-1-C] [C-1-C] [c-1-C] [C-1-C] [c-1-C] [C-1-C] [c-1-C] [c-1-C] [C-I-C] [c-1-C] [C-I-C]
[cIC] [cIC] [cIC] [cIC] [c-I-C] [CIC] [cI-C) [CIC] [cI-C) [CIC] [cI-C) [c-I-C] [cI-C) [c-I-C]
[c-1-C] [c-1-C] [c-1-C] [c-1-C] [C-1-C] [c-1-C] [C-1-C] [c-1-C] [C-1-C] [c-1-C] [c-1-C] [C-I-C] [c-1-C] [C-I-C]
[cIC] [cIC] [cIC] [cIC] [c-I-C] [CIC] [cI-C) [CIC] [cI-C) [CIC] [cI-C) [c-I-C] [cI-C) [c-I-C]
[c-1-C] [c-1-C] [c-1-C] [c-1-C] [C-1-C] [c-1-C] [C-1-C] [c-1-C] [C-1-C] [c-1-C] [c-1-C] [C-I-C] [c-1-C] [C-I-C]
[cIC] [cIC] [cIC] [cIC] [c-I-C] [CIC] [cI-C) [CIC] [cI-C) [CIC] [cI-C) [c-I-C] [cI-C) [c-I-C]
[c-1-C] [c-1-C] [c-1-C] [c-1-C] [C-1-C] [c-1-C] [C-1-C] [c-1-C] [C-1-C] [c-1-C] [c-1-C] [C-I-C] [c-1-C] [C-I-C]
[cIC] [cIC] [cIC] [cIC] [c-I-C] [CIC] [cI-C) [CIC] [cI-C) [CIC] [cI-C) [c-I-C] [cI-C) [c-I-C]
[c-1-C] [c-1-C] [c-1-C] [c-1-C] [C-1-C] [c-1-C] [C-1-C] [c-1-C] [C-1-C] [c-1-C] [c-1-C] [C-I-C] [c-1-C] [C-I-C]
[CIC] [cIC] [cIC] [CIC] [cI-C] [CIC] [cI-C) [CIC] [cI-C) [CIC] [cI-C) [c-I-c] [cI-C) [c-I-c]
Total ($320,071.73)] ($1,060,889.15)[  ($662,007.16)] ($1,667,993.72)] ($2,424,789.12)] ($1,702,939.59)] ($3,330,668.25)] ($3,213,460.02)[ ($1,805,201.39)[ ($5,096,692.66)
Note: Settled Settled Settled Settled Settled Settled Settled Settled Settled Settled Settled Settled Unsettled

If any unsettled data is provided, please indicate.

Added this line for total Class B withdrawals as energy not split by tariff.



UAFG data required by the Essential Services Commission

|Multinet - Non-DTS network

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016
CTM injections (GJ) 68,336 243,990 372,798 418,854 452,817 614,077
Total withdrawals (GJ) 53,550 204,052 352,526 408,620 393,347 634,115
Class A withdrawals (GJ)
Class B withdrawals - D customers (GJ)
Class B withdrawals - V customers (GJ)
Actual UAFG (GJ) 14,786 39,938 20,272 10,234 59,470 |- 20,038
Class A UAFG (GJ)
Class B UAFG (GJ)
% UAFG 21.64% 16.37% 5.44% 2.44% 13.13% -3.26%
% Class A UAFG
% Class B UAFG
Reconciliation amounts received/(paid) $000 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016
[C-1-C] [C-1-C] [C-I-C] [C-I-C] [C-I-C] [C-I-C] [C-I-C] [C-I-C] [C-I-C] [C-I-C] [C-I-C] [C-I-C] [C-I-C]
[C-I-C] [C-I-C] [C-I-C] [C-I-C] [C-I-C] [C-I-C] [C-I-C] [C-I-C] [C-I-C] [C-I-C] [C-I-C] [C-I-C] [C-1-C]
[C-I-C] [C-I-C] [C-I-C] [C-I-C] [C-I-C] [C-I-C] [C-I-C] [C-I-C] [C-I-C] [C-I-C] [C-I-C] [C-I-C] [C-1-C]
[C-I-C] [C-I-C] [C-I-C] [C-I-C] [C-I-C] [C-I-C] [C-I-C] [C-I-C] [C-I-C] [C-I-C] [C-I-C] [C-I-C] [C-1-C]
[C-I-C] [C-I-C] [C-I-C] [C-I-C] [C-I-C] [C-I-C] [C-I-C] [C-I-C] [C-I-C] [C-I-C] [C-I-C] [C-I-C] [C-1-C]
[C-1-C] [C-1-C] [C-1-C] [C-I-C] [C-I-C] [C-I-C] [C-I-C] [C-I-C] [C-I-C] [C-I-C] [C-I-C] [C-I-C] [C-I-C]
[C-1-C] [C-1-C] [C-I-C] [C-I-C] [C-I-C] [C-I-C] [C-I-C] [C-I-C] [C-I-C] [C-I-C] [C-I-C] [C-I-C] [C-1-C]
[C-I-C] [C-I-C] [C-I-C] [C-I-C] [C-I-C] [C-I-C] [C-I-C] [C-I-C] [C-I-C] [C-I-C] [C-I-C] [C-I-C] [C-1-C]
[C-I-C] [C-I-C] [C-I-C] [C-I-C] [C-I-C] [C-I-C] [C-I-C] [c-I-q] [C-I-C] [C-I-C] [c-I-q] [c-I-q] [C-I-C]
[C-I-C] [C-I-C] [C-I-C] [C-I-C] [C-I-C] [C-I-C] [C-I-C] [c-I-q] [C-I-C] [C-I-C] [c-I-q] [c-I-q] [C-I-C]
[C-I-C] [C-I-C] [C-I-C] [C-I-C] [C-I-C] [C-I-C] [C-I-C] [c-I-q] [C-I-C] [C-I-C] [c-I-q] [c-I-q] [C-I-C]
[C-I-C] [C-I-C] [C-I-C] [C-I-C] [C-I-C] [C-I-C] [C-I-C] [c-I-q] [C-I-C] [C-I-C] [c-I-q] [c-I-q] [C-I-C]
Total ($48,921.89)| ($131,980.27)| ($50,290.65) ($7,508.15)| ($205,308.78)| $131,951.28
Note: Settled Settled Settled Settled Settled Unsettled

If any unsettled data is provided, please indicate.






