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Audit summary

Background

In a world facing the unknown and emerging challenges of climate change, energy
efficiency is growing in importance as a community concern.

To achieve energy efficiency, and hence a corresponding reduction in carbon

emissions, consumers and the electricity industry both need to work together to:

° reduce energy demand and waste where appropriate and possible

. promote the efficient use of household appliances, and limit the inefficient use of
appliances such as air conditioners and pool filters

° shift consumption patterns to maximise the efficient use of power generating
assets and smooth out peak consumption periods, which cause spikes in the cost
of electricity and create inefficiencies in the allocation of capital to new generation
capacity.

Mindful of these objectives, the government approved the Advanced Metering
Infrastructure (AMI) project in February 2006. A large and complex project, it aims to
record and measure electricity use in more detail than current meters allow. Between
2009 and 2013 the AMI project will replace accumulation meters in 2.4 million homes
and small businesses with smart meters.

The accumulation meter is the most common type of electricity meter. It records
energy consumption over time. However, industry has been increasingly using more
advanced meters such as the interval meter, which records energy use over short
intervals, typically every half-hour. The smart meter is even more advanced. It can
communicate with the electricity supplier, enabling the supplier to offer new services to
consumers.

The expected benefits of smart meters are to:

. improve consumers’ ability to monitor and control their electricity use, potentially
allowing for cheaper and more efficient energy use

° reduce the cost to industry of planning and managing power supply, potentially
leading to lower retail prices for consumers

° increase retail competition through new services, potentially resulting in a greater
choice of suppliers for consumers.

This report examines whether the advice and recommendations provided to

government on the roll-out of AMI have been sound. It outlines the background to the

project (Part 1), and evaluates:

° the effectiveness of project governance by the administering departments (Part 2)

° the robustness of the economic analysis underpinning the project (Part 3)

. the adequacy of technology risk assessment in dealing with implementation
uncertainty (Part 4).
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Audit summary

The AMI project is a partnership with the electricity industry. Victorian electricity
distribution businesses are responsible for installing smart meters and their
infrastructure. The government has amended the electricity regulations so that
consumers will directly pay for AMI installation costs.

The former Department of Infrastructure (DOI) administered the AMI project until late
2006 when a ‘machinery of government’ change transferred administrative
responsibility to the Department of Primary Industries (DPI).

Overall conclusions

The AMI project has not used the checks and balances that would ordinarily apply to a
major investment directly funded by the state. This highlights a gap in the project’s
accountability framework.

There have been significant inadequacies in the advice and recommendations
provided to government on the roll-out of the AMI project. The advice and supporting
analysis lacked depth and presented an incomplete picture of the AMI project in
relation to economic merits, consumer impact and project risks.

Given the significant uncertainty about the cost of AMI to both industry and consumers,
as well as the nature and scale of the market intervention, the project always
warranted much stronger departmental governance and central oversight. DPI as the
administering department has an enduring responsibility to provide structured and tight
oversight of the project’s establishment, planning and implementation activities.

During the implementation phase of the AMI project, DPI only has an observer role on
the industry steering committee which oversees implementation of the project. DPI
claims that this allows the department to make recommendations and give advice to
the minister without a direct conflict of interest, but such a limited role inevitably
diminishes DPI’s ability to deal effectively and proactively with risks and issues.

Main findings

Project governance

The department’s project governance has not been appropriate for the nature and

scale of the market intervention the project poses. In particular:

. its advice to government on risk assessment has been inadequate

° the level of community engagement has been inadequate, given the significant
effect on consumers

. DPI has engaged with the project in only a limited way as an ‘observer’ during its
implementation phase.

As there were not enough staff assigned by DPI to the project, it has not been able to
adequately engage with such a large scale and complex project. This highlights a gap
in the department’s understanding of its governance and accountability role in a
non-budget-funded project.

Towards a ‘smart grid’—the roll-out of Advanced Metering Infrastructure Victorian Auditor-General’s Report
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Economic merits

The cost-benefit study behind the AMI decision was flawed and failed to offer a
comprehensive view of the economic case for the project. There are significant
unexplained discrepancies between the industry’s economic estimates and the studies
done in Victoria and at the national level. These discrepancies suggest a high degree
of uncertainty about the economic case for the project.

Implementation risks

The AMI project has significant implementation risks that have been underestimated in
advice to government. These risks, which relate to technology and relationships with
national systems and processes, have started to materialise and are likely to erode the
projected net benefits.

The advice to government that led to the AMI decision scarcely considered project
risks. The risk management approach was to rely on the electricity industry to address
and bear technology risks. However, the regulatory regime does not give the industry
enough incentive to manage risks and associated costs that consumers are likely to
pay. The project risks are therefore very likely to directly affect consumer prices.

The technology risks were underestimated when the government was recommended
to commit to the project. Sufficient resources were not allocated to manage equipment
trials. The trials did not offer reasonable assurance that the proposed technologies
were viable. However, DPI persisted in advising government to proceed.

The department’s lack of adequate risk management comes from its belief that
industry is responsible for managing technology risks. However, given the extent to
which the department promoted the project, the nature of the regulatory intervention,
and the implications for consumers, the department is accountable for effectively
managing risks that have the potential to undermine the economic case.

Consumer implications

The cost-benefit analysis is unclear about how stakeholders, particularly consumers,
will benefit and who should bear which costs. There is little evidence to show that
when the project was designed, the resultant benefits and costs were adequately
considered. It is therefore possible that there will be an inequitable, albeit unintended,
transfer of economic benefits from consumers to industry.

The regulator recently determined that ‘on average, customers will pay $67.97 more in
2010 for metering services than in 2009, with a further increase of $8.42 in 2011.” DPI
estimated that consumers would pay $40-50 a year for meter costs. Retailers could
also pass their costs on to consumers, with one retailer recently indicating in a public
statement that consumers may have to pay an extra $100-150 each year. In another
public report, a consumer advocacy group has estimated that the average annual cost
of electricity may rise by $120-170 due to the implementation of AMI.

If the project’s emerging risks delay the installation of smart meters it is likely that
consumers will face further cost increases and gain fewer benefits.
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Recommendations
Number Recommendation Page
Without delay, DPI should:
1. Re-examine the existing governance structure of the AMI 20

project to proactively identify, assess, own and manage the
project’s strategic risks.

2. Develop, appropriately resource and implement a 20
stakeholder engagement plan with a particular focus on
addressing consumer issues arising from the AMI project.

3. Actively engage with the relevant regulator to monitor and 20
oversee the transfer of expected benefits to consumers.

4. Commission a program review by the Gateway Unit of the 20
Department of Treasury and Finance on governance and
implementation of the AMI project to date.

5. Re-assess the economic viability of the AMI project by 32
updating the cost-benefit analysis to reflect existing and
emerging risks as well as the impact of changes to scope
and underlying assumptions.

6. Use the Department of Treasury and Finance’s business 32
case development guidelines and other advice to produce
an updated cost-benefit analysis.

7. Obtain assurance from Victoria’s electricity distributors that 41
their candidate technologies for AMI are capable of
achieving the expected functionality and service
specification prior to the further installation of these
technologies in customer premises.

8. Adopt the Department of Treasury and Finance’s risk 41
management guidelines as a basis for monitoring and
managing the risks that threaten the economic viability of
the AMI project.

;

X Towards a ‘smart grid—the roll-out of Advanced Metering Infrastructure Victorian Auditor-General’s Report



Audit Act 1994 section 16—
submissions and comments

Introduction

In accordance with section 16(3) of the Audit Act 1994 a copy of this report was
provided to the Department of Primary Industries and the Department of Treasury and
Finance with a request for comments or submissions.

The comments and submissions provided are not subject to audit nor the evidentiary
standards required to reach an audit conclusion. Responsibility for the accuracy,
fairness and balance of those comments rests solely with the agency head.

Submissions and comments received

RESPONSE provided by Department of Treasury and Finance

The Department of Treasury and Finance did not provide a response to the report.

RESPONSE provided by the Secretary, Department of Primary Industries

The following is an extract of the response provided by the Secretary of the
Department of Primary Industries (DPI). The full response is provided in Appendix A of
this report.

DPI accepts in principle most of the recommendations in the report, but for different
reasons than those in your report. The project is a major undertaking that is now
moving from planning to implementation and delivery; it is therefore an appropriate
time to review governance, resourcing, risk, and stakeholder engagement. As set out
below, some of these recommendations are already being progressed.

Recommendation 1. Re-examine the existing governance structure of the AMI project
to proactively identify, assess, own and manage the project's strategic risks.

Already underway. DPI is currently reviewing the governance structure for all major
energy and earth resources projects in which it has a significant accountability,
including the AMI project.

The risks associated with the AMI project will continue to be allocated to the party best
able to control the risks, to avoid the inappropriate transfer of risk and liability to
government and/or the community.
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Audit Act 1994 section 16—submissions and comments

RESPONSE provided by the Secretary, Department of Primary Industries —
continued

Recommendation 2. Develop, appropriately resource and implement a stakeholder
engagement plan with a particular focus on addressing consumer issues arising from
the AMI project.

Already underway. A high priority has been placed on maximising consumer benefits
from the AMI roll-out, and a stakeholder engagement plan has already been developed
through the AMI Industry Steering Committee. Information is being provided to
consumers as smart meters are rolled out in their local area. Consideration is also
being given to the future scope of this campaign.

Recommendation 3. Actively engage with the relevant regulator to monitor and
oversee the transfer of expected benefits to consumers.

Already underway. For those benefits that will be realised through regulated network
services, DPI has been actively engaged with the regulator from the outset of the
project to ensure those benefits are passed through to consumers.

DPI continues to monitor the competitive parts of the energy sector to ensure that
competition passes on benefits to consumers.

Recommendation 4. Commission a program review by the Gateway Unit of the
Department of Treasury and Finance on governance and implementation of the AMI
project to date.

Support in principle. A program review will be commissioned by the Gateway Unit of
the Department of Treasury and Finance on the next phase of the AMI project (benefit
realisation). However, the Gateway Unit will not be engaged to undertake a
retrospective review.

Recommendation 5. Re-assess the economic viability of the AMI project by updating
the cost-benefit analysis to reflect existing and emerging risks as well as the impact of
changes to scope and underlying assumptions.

Already underway. The cost-benefit analysis is currently being updated and will use
more up to date assumptions for the demand response estimate, which is expected to
result in substantially higher benefits than previously quantified.

Recommendation 6. Use the Department of Treasury and Finance's business case
development guidelines and other advice to produce an updated cost-benefit analysis.

Support. The Department of Treasury and Finance's business case development
guidelines and other advice will be referenced in producing the updated cost-benefit
analysis. It is not expected that the results of the cost-benefit analysis will change
materially by the application of the guidelines.

Towards a ‘smart grid—the roll-out of Advanced Metering Infrastructure Victorian Auditor-General’s Report



Audit Act 1994 section 16—submissions and comments

RESPONSE provided by the Secretary, Department of Primary Industries —
continued

Recommendation 7. Obtain assurance from electricity distributors that their candidate
technologies for AMI are capable of achieving the expected functionality and service
specification prior to the further installation of these technologies in customer
premises.

Already underway. Assurance has been sought on this point at key stages in the
project through the established governance arrangements (including a specific
provision in one of the Orders-in-Council (OICs) that requires the distributors to
prepare and submit to the Minister, on request, a comprehensive Risk Management
Strategy for the project), and this will continue. However, for reasons given above, DPI
does not plan to direct the use of particular technologies.

Further, the electricity distributors would be in breach of their licenses should their
candidate AMI technologies not be capable of achieving the expected functionality and
service specification (unless the cost of doing so exceeds the benefits, but only in the
case of non-core functionality).

Recommendation 8. Adopt the Department of Treasury and Finance's risk
management guidelines as a basis for monitoring and managing the risks which
threaten the economic viability of the AMI project.

Support.

Further comment by the Auditor-General

| welcome DPI's acceptance of the recommendations in the report and the actions it
has taken to improve the roll-out of AMI.

However, in his response to my report, the Secretary raised a number of concerns in

regard to:

o the findings of the audit on the role of the department in governance of the AMI
program

e the reasonableness of the evidence used in the audit report

e the weighting of views expressed by third parties without validating those views

o insufficient regard to project outcomes achieved to date.

| address each of these concerns in turn:

Role of DPI in governance of the AMI program

My view is that because of the significant complexity, scale and consumer impact of
the AMI roll-out, DPI, as the administering department, has an enduring responsibility
to take an active oversight role so that the project can be appropriately governed,
planned and implemented to deliver the expected benefits.
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Further comment by the Auditor-General —
continued

In particular, the department should focus on the effective transfer of expected benefits
to consumers, as consumers are directly funding the costs of implementation of the
AMI program, under the cost pass-through model.

Audit observations of inadequate management of project risks and poor management
of technology risks by the department are linked directly to the governance model and
risk transfer approach adopted by DPI.

It does not necessarily follow that more active oversight would transfer risk to the
department. But it is a truism in the public sector that while responsibility can be
delegated, full accountability for achieving intended outcomes cannot be. This is
perhaps more so for this case, where a mandated market intervention has occurred.

Reasonableness of the evidence used in the audit report

All audits are conducted using my Office’s internationally recognised performance
audit methodology, which complies with the Audit Act 1994 and the relevant
professional auditing standards. The cornerstone of this audit methodology is
independence built on a foundation of professional scepticism.

Our conclusions are based on evidence gathered from a wide range of sources in line
with our audit methodology. All evidence presented by the department was reviewed
and our analysis of that evidence is reflected in the audit report’s conclusions and
findings.

The recommendations, which have been accepted by the department, were developed
through analysis of all the detailed evidence obtained during the audit.

Weighting of views expressed by third parties without validating
those views

The views expressed by third parties are a matter of public record and were not
considered as evidence to support any findings or conclusions—they were
representative of differing views held by sections of the community on the costs of the
AMI program.

The Australian Energy Regulator’s final determination on AMI-related direct cost
increase for consumers confirmed on 30 October 2009 that ‘on average, customers will
pay $67.97 more in 2010 for metering services than in 2009, with a further increase of
$8.42 in 2011." This is higher than DPI's estimate of $40-50 a year for meter costs, but
lower than the estimates of third parties. It is important to note that further regulated
charges will be based on actual expenditure by electricity distributors, so there is no
guarantee that the recently announced regulated costs may not increase in the future
due to the cost pass-through approach adopted for AMI.
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Further comment by the Auditor-General —
continued

Insufficient regard to project outcomes achieved to date

DPI did not furnish my office with any reliable evidence on the progress of the AMI
project at this early implementation stage. We were therefore unable to express an
opinion in regard to project outcomes achieved to date, apart from our findings arising
from examination of the economic, regulatory and policy inputs to program
decision-making processes.
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About the AMI project

1.1 Overview of Advanced Metering Infrastructure

1.1.1 Electricity meters

Electricity meters are used by electricity suppliers to calculate the cost of power to
customers as well as energy and transportation charges for electricity retailers.

The most common type of meter is called an accumulation meter, which records
energy consumption over time. Consumer premises are visited regularly to read the
meters and assess how much power has been used in a billing period.

In recent years, industry has increasingly been using more advanced meters. One
such meter is called an interval meter, which records energy use over short intervals,
typically every half-hour. This allows suppliers to settle promptly on wholesale prices
and to better understand and manage the pattern of electricity demand and thus
design flexible pricing to reflect demand and the cost of supply.

The smart meter is an even more advanced meter. It allows communication between
the electricity supplier and the meter, enabling the supplier to deliver efficient and
innovative services to consumers such as the real-time display of usage information
and automated control of power levels in appliances such as air-conditioners.

Electricity is typically measured in kilowatt-hours (kWh) and megawatt-hours (mWh or
one thousand kWh). A residential household would typically use from a few hundred
kWh per month, or about 6mWh of electricity per year on average.

Victorian Auditor-General’'s Report Towards a 'smart grid'—the roll-out of Advanced Metering Infrastructure 1



About the AMI project

1.1.2

Figure 1A shows how a smart meter works in the context of the electricity system.
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Source: Victorian Auditor-General’s Office.

The electricity market in Victoria

The National Electricity Market (NEM) enables the flow of electricity from generators to
the consumer, acting as a wholesale exchange for the trading of electricity between
generators and bulk buyers. The generators compete to sell their power into the NEM
where retailers can buy it in bulk and then on-sell this power to customers at retail

rates.

The electricity distributors own and manage the network of ‘poles and wires’ that takes
electricity to the consumer. In Victoria, distribution is a ‘natural monopoly’, as each
distributor is responsible for one geographic zone. Due to this, an independent
regulator determines the aggregate charges the distributors can recover from the
retailers, who are not restricted by geographic zones.

Towards a 'smart grid'—the roll-out of Advanced Metering Infrastructure

Victorian Auditor-General’'s Report



About the AMI project

There are various regulatory bodies operating in the electricity market:

° The Australian Energy Market Commission (AEMC) administers the National
Electricity Rules (NER) that govern the NEM in accordance with the National
Electricity Law (NEL). The Ministerial Council on Energy (MCE), established by
the Council of Australian Governments (COAG), is the national policy and
governance body for the Australian energy market and sets the National
Electricity Law (NEL).

° The Australian Energy Regulator (AER) regulates the wholesale electricity market
and is responsible for the economic regulation of electricity transmission and
distribution networks in the NEM, as well as compliance with and enforcement of
the NER. The AER took over responsibility for economic regulation of the
Victorian electricity distributors from the Victorian Essential Services Commission
(ESC) on 1 January 20009.

° The ESC is the independent regulator of the retail energy industry in Victoria. It
licenses the distribution and sale of energy in Victoria and ensures that licensees
comply with its codes and guidelines.

1.1.3 Origins of the AMI project

In a July 2004 ruling the ESC directed that manually-read interval electricity meters
should be installed across the state. The proposed meter installation period was based
on the consumption profile of the user. For heavy to moderate consumers of electricity,
such as business users, the installation period was between two to five years.
However, for the majority of consumers, such as residential users, the installation
period was to be on a ‘new and replace’ basis.

At that time, the implementation cost of the roll-out was estimated to be $160 million
for the deployment of meters to small consumers who consume less than 160MWh per
year. These costs were expected to be recovered through regulated industry charges
passed on to consumers.

The ESC decision also required these meters to be capable of incorporating
communications technology in the future so that advanced capabilities such as remote
meter reading could be added without the need for a further meter changeover.

In 2005 the then Department of Infrastructure (DOI) and the electricity industry
commissioned a cost-benefit study to explore the benefit of adding two-way
communications and other functionalities to the ESC-mandated interval meters.

The study concluded there was a net economic benefit to society in supporting a
four-year ‘accelerated’ roll-out of 2.4 million smart meters with advanced
communication technologies across Victoria. This was estimated to cost between
$353 million and $406 million in addition to the costs estimated in the 2004 Interval
Metering Roll-out (IMRO) report.
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About the AMI project

In February 2006 the government decided that these smart meters would be installed
in all residential and small business premises over four years, starting in 2009. It
stopped the earlier ESC-mandated interval meter roll-out and started the Advanced
Metering Infrastructure (AMI) project. The AMI responsibilities held by DOI were
subsequently moved to the Department of Primary Industries (DPI) in a ‘machinery of
government’ change.

At the time of the 2005 cost-benefit study, the benefits of the AMI project were believed

to include:

° lower electricity costs because consumers would have both the information and
the opportunity to manage their energy usage better

° greater retail competition through the introduction of new services, such as prices
tailored to suit consumers’ needs

° more efficient electricity suppliers as a result of the ability to read meters and turn
the electricity supply on or off without visiting the premises

° improved service quality through better network management, such as detecting
and fixing faults remotely.

1.1.4 The AMI project

Since the AMI project began in 2006 the government, in conjunction with industry and
regulatory stakeholders, has:

° established enabling legislation

° formulated cost recovery methods

° set a project schedule

° developed specifications and service level requirements

° supervised technology trials

° confirmed its commitment to the AMI roll-out.

The government’s AMI policy and legislative framework made distributors responsible
for the AMI project as this was considered to be the most cost effective option. As the
National Electricity Rules hold retailers responsible for the interval data collected
remotely, the government gained a waiver from these rules, which is applicable for a
period covering the project implementation timeframe.

In August 2006, the Parliament passed an amendment to the Electricity Industry Act
that gave government the authority to make ‘Orders-in-Council’ (OIC)—which are
enforceable orders by the executive branch of government—to establish a range of
requirements for the deployment of AMI.

In August 2007 the government issued an OIC, setting up the initial regulatory
framework for cost recovery and installation targets for distributors. This OIC was
subsequently amended in November 2008.

4 Towards a 'smart grid'—the roll-out of Advanced Metering Infrastructure Victorian Auditor-General’'s Report



About the AMI project

Figure 1B shows the original and revised AMI deployment schedule.

Figure 1B
AMI roll-out schedule

Cumulative targets

for installed meters  Original schedule Revised schedule
Start installation Early 2009 Mid-2009

5% 31 December 2009 30 June 2010

10% Not specified 31 December 2010
25% 31 December 2010 30 June 2011

60% 31 December 2011 30 June 2012

95% Not specified 30 June 2013
100% 31 December 2012 31 December 2013

Source: Department of Primary Industries.

The OIC also establishes a regulated cost recovery framework to provide certainty for
electricity distributors to commit to AMI deployment expenditure through to
December 2013.

A further OIC in November 2007 mandated the initial minimum specifications for
functionality, performance and service levels of the smart meters.

DPI coordinated technology trials to identify communication systems that would suit
the AMI project objectives and produced a technology trial report in November 2007.

DPI transferred the AMI project governance to the Victorian electricity industry in
October 2007 through an Industry Steering Committee (ISC) which has an
independent chairperson. The ISC coordinates AMI implementation and its members
include representatives of electricity distribution and retail businesses, as well as
consumer advocacy groups and relevant energy policy and regulatory agencies.

1.1.5 The national framework for AMI

In April 2007, COAG committed to a national roll-out of electricity smart meters to
areas where benefits could be demonstrated to outweigh costs. These areas were
chosen from a cost-benefit analysis which looked at different markets in each state and
territory and the circumstances of different groups of consumers.

A national AMI cost-benefit report was released in mid-2008 and found a positive case
for Victoria (and for most other jurisdictions). Despite the Council of Australian
Governments’ commitment to the development of a national smart meter legislative
and regulatory framework, other jurisdictions have been more cautious than Victoria
with its implementation.
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About the AMI project

1.1.6

1.2

Time line of AMI decision events

Figure 1C shows the events relating to the AMI decision.

Figure 1C
Time line of events related to AMI decision

2004 i1 2005 i1 2006 i1 2007 i } 2008 il 2009 {

National Smart
Meter Working Group
established

National Smart
Meter cost/benefit

M Victorian AMI program study released
National Smart Meter program _

Source: Victorian Auditor-General’s Office.

Audit objective and approach

1.2.1

1.2.2

Objective of this audit

This audit assessed whether the advice and recommendations provided to government
on the roll-out of AMI have been sound.

To address this objective, the audit examined:

° the robustness of the cost-benefit analysis underpinning the AMI roll-out decision

° the adequacy of stakeholder consultation and consideration of their issues in the
design of the AMI project

° the management of uncertainty in the implementation of the AMI project, with
particular emphasis on technology-related risks.

Audit approach

The audit examined documentation related to the AMI project, including cost-benefit
studies, technology trial reports, regulatory material and other relevant project planning
files. Representatives from DPI, the AMI project office, regulatory bodies, and
consumer advocates were also interviewed during the audit.

Industry-generated documents relating to the AMI project were considered during the
audit where that material was used by DPI in its own governance processes.
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About the AMI project

The audit was conducted in accordance with the Australian auditing standards
applicable to performance audits.

The total cost of this audit, including staff overheads, expert advisers and the
preparation and printing of this report, was $490 000.

1.2.3 Structure of this report

The rest of this report is structured as follows:

° Part 2 reviews the governance of the project, covering:
e the role of the administrative department in project coordination
e the use of regulation for intended societal outcomes
e stakeholder consultation.

° Part 3 assesses the robustness of the economic analysis underpinning the
project.

° Part 4 analyses the adequacy of the technology risk assessment in dealing with
implementation uncertainty.
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Govermance of AMI

At a glance
Background

The AMI project was administered by the former Department of Infrastructure (DOI)
until late 2006, when it was transferred to the Department of Primary Industries (DPI)
in a ‘machinery of government’ change.

Conclusion

Governance of the AMI project has not been commensurate with the significance of the
market intervention and its direct ramifications for consumers.

Key findings

° Advice to government on the implementation of AMI did not provide sufficient
analysis of costs, benefits and risks to reliably confirm the project’s viability.

° Central agencies were not adequately engaged to provide oversight and support
to this large and technically complex project.

° Electricity distributors may not be appropriately incentivised to tightly manage
project risks and minimise costs.

° Consultation with consumers on the design of the project was inadequate.

° There has been little analysis to indicate whether the potential distribution of
costs and benefits to stakeholders is consistent with the intended outcomes.

° Emerging risks are likely to further dilute the intended net benefits of the project.

Recommendations

Without delay, DPI should:

° Re-examine the existing governance structure of the AMI project to proactively
identify, assess, own and manage the project’s strategic risks.

° Develop, appropriately resource and implement a stakeholder engagement plan
with a particular focus on addressing consumer issues arising from the AMI
project.

° Actively engage with the relevant regulator to monitor and oversee the transfer of
expected benefits to consumers.

° Commission a program review by the Gateway Unit of the Department of
Treasury and Finance on governance and implementation of the AMI project to
date.
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2.1 Introduction

AMI is a large and complex transformational project that has been mandated by
government. It will have a significant impact on all electricity users in Victoria and is
being implemented in partnership with the electricity industry.

Given the extent of its impact upon all of Victoria’s power users, the project needs
strong governance in order to efficiently and effectively meet the government’s policy
objectives.

Governance is about ownership, control and stewardship. Better practice guides in

project management characterise effective governance as having:

° appropriate oversight of project initiation, planning and implementation activities

° effective stakeholder engagement

° proactive resolution of issues and risks that threaten the realisation of intended
benefits to stakeholders.

Depending on the nature of a project, the governance role can be delegated to entities
outside of government, such as industry bodies. However, under these circumstances,
established processes such as regulatory mechanisms play an important role in
managing risk.

Since ultimate accountability for project outcomes remains with government, the
administering department must make sure that effective project governance systems
are established and maintained.

2.2 Conclusion

DPI's approach to project governance has been inconsistent with the nature and scale
of the significant market intervention made by the project. DPI did not allocate
adequate or sufficient resources to provide appropriate review mechanisms for the
economic and technical assessment of the project, stakeholder consultation and risk
management.

There has been insufficient analysis to fully understand potential perverse outcomes,
risks, and unintended consequences for consumers. This means that there is no clarity
whether the distribution of costs and benefits between electricity businesses and
consumers will be consistent with the intended outcomes of the program, and equitably
allocated through the mandated cost recovery regime.

These inadequacies can be attributed to DPI's misapprehension of the extent of its
fundamental governance accountability in a non-state-funded project.

10 Towards a 'smart grid'—the roll-out of Advanced Metering Infrastructure Victorian Auditor-General’'s Report



Governance of AMI

2.3  Governance requirements for the AMI project

2.3.1 Role of regulation

The Victorian electricity industry has been operating in a privatised and commercial
environment since the early 1990s. As for-profit entities, the industry players bear
commercial and technological risks within an appropriate regulatory framework.

Since the primary objective of the regulatory framework is to protect the interests of
electricity consumers, it should incorporate adequate and appropriate mechanisms to
discharge the government’s governance obligations. To this end, multiple options exist
for institutional arrangements involving the roles of the independent regulator and the
administering department.

While independent regulators play a major role in the statutory regulation of the energy
sector, administering departments also have a broader and enduring societal
regulatory function especially when behavioural change is seen as necessary to
achieve particular outcomes.

2.3.2 Characteristics of the AMI project

The AMI roll-out project is unique in Australia because:

° it is the result of a direct market intervention by government

° the established regulatory mechanisms surrounding its implementation activities
have been changed

° the Victorian energy market is privatised and disaggregated.

The AMI project has high implementation risks, due to the:

° reliance on new and leading edge technologies that are not yet proven to be
sufficiently mature for installation on a mass scale in the technical environment
present in Victoria

° accelerated installation schedule that means it is more advanced than the
developing national framework and potentially risks misalignment of the systems
and processes necessary for service delivery.

In its 2008 decision paper for smart meters, the Ministerial Council for Energy (MCE)
supports Victoria’'s initiative within the national roll-out plan, although agreement on the
detail of the national framework across jurisdictions is still under consideration.

The AMI project directly affects consumers. Because the project is mandatory, any
potential benefits, and resultant price implications make consumers significant
stakeholders.
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The regulatory mechanisms for the provision of electricity to consumers are intended

to protect their interests. The AMI project, which includes a regulatory intervention,

therefore needs to take into consideration the:

° implementation risks of the project that could lead to reduced benefits or an
increase in costs that would undermine the net benefits of the project

° flow-on effect of project risks to consumers.

Although the state is not investing directly in the AMI project, there will be an initial net
cost burden for consumers—to whom the state is ultimately accountable.

It is therefore important that the AMI project incorporates sufficient checks and
balances so that any costs incurred by consumers and/or effort expended by industry,
lead to the intended outcomes. To this end, DPI as the administering department has
an enduring responsibility to provide structured and tight oversight of the project’s
establishment, planning and implementation activities.

Figure 2A is an overview of the department’s observed role in the AMI project,
compared to the governance responsibilities that should apply to its role, in line with
better practice guidelines in project management such as PRINCE2.

Figure 2A
Overview of departmental role in the AMI project

AMI project Administrating department’s Governance responsibilities

phase observed role that should apply

Establishment e Undertake cost-benefit analysis e Establish project viability
e Delegate most stakeholder e Engage stakeholders

engagement activities to studies and

Identify risks, includin
working groups ¢ 1 e

potential for unintended
e |dentify risks (limited). consequences

Planning e Design regulatory framework for e Establish benefit
project cost recovery, and risk realisation plan
management e Define risk management
e Establish and chair Industry Strategy strategy
Group (ISG) involving stakeholders e Manage stakeholders
from the industry, the regulator and ] ) )
consumer groups e Confirm ongoing project

i . : viability
e Define service requirements
e Coordinate technology trials

e Sponsor ongoing cost-benefit
analyses.

Implementation e Hand-over project lead to industry
through the Industry Steering
Committee (ISC)

e Observer status

Monitor and manage risks

e Review and monitor
ongoing project viability

. : . . Monitor benefits realisation
e |SC risk register includes risks to DPI

e Benefits management work is
underway.

Source: Victorian Auditor-General's Office.
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The following governance responsibilities for AMI are considered in further detail:
° stakeholder engagement and management

° benefits realisation

° review and monitoring of project viability and management of risks.

2.4 Stakeholder engagement and management

Stakeholders are individuals or groups that have an interest in the outcome of a
project. These interests can be affected by the project’s outcome in positive or
negative ways.

Project success relies heavily upon the engagement of stakeholders. Effective
stakeholder consultation provides a fair opportunity to engage and influence project
design. A stakeholder consultation plan identifies the stakeholders, their interests and
the approaches to engage them in the project.

There is no stakeholder consultation strategy for the AMI project. However, during this
audit, a program education plan for AMI stakeholders was developed, and approved by
the Industry Steering Committee (ISC) in August 2009.

There have been several stakeholder forums over the life of the AMI project, however,
these forums were mainly conducted on an ad hoc basis.

2.4.1 Industry engagement

The Industry Strategy Group (ISG) and its successor, the ISC, have provided
governance forums for the AMI project where stakeholders have been formally
represented.

Industry stakeholders have been consistently involved in consultation processes and
have been well represented in project stakeholder committees and forums.

2.4.2 Consumer engagement

There is little demonstrable evidence that the administering department had
adequately or effectively consulted with consumers in the lead up to the AMI roll-out
decision.

DPI relied heavily upon earlier stakeholder consultation work done by the ESC, but due
to the significant differences between the IMRO and AMI programs, it is not considered
sufficient for DPI to depend on previous IMRO studies or consultation processes.
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Once the study was finalised, DOI held a public forum and invited submissions with a
three week deadline. Seven days later, the decision was made to implement the AMI
project. Given the scale of the proposed project and its impact on consumers, this was
not a reasonable period to allow adequate consideration of consumer concerns. A
submission from a consumer representative notes that ‘(the department) extensively
consulted the supply side in formulating this project, while the demand side was
effectively excluded.’

Stakeholder forums have provided limited opportunity to capture and feed consumer
concerns into the project. These forums were conducted on an ad hoc basis, following
or just prior to the announcement of significant project milestones.

Consumer advocacy representatives were invited to participate in the next phase of the
project through representation on the ISG, the ISC and associated working groups.
However, these consumer advocates were significantly under-represented, particularly
in comparison to industry stakeholder representatives. While these forums provided an
opportunity for consumer representatives to receive information and respond, their
involvement and ability to influence outcomes was limited due to the industry
dominance of these forums and the technical complexity of the issues considered.

There is little evidence of consumer consultation in relation to a decision to change the
scope of the project in late 2008.

Although some work was done on smart meter functionality at the MCE level in 2008,
the core and advanced national functionalities suggested by MCE were much more
than the minimum functionalities included in the 2008 OIC. It was not reasonable for
DPI to rely on MCE’s consultation process, since many of the national functionalities
have been excluded from the Victorian OIC.

Given that the AMI project will directly affect consumers across the state, inadequate
consultation with consumers by the administering department is a significant deficiency
in AMI project governance.

2.4.3 National engagement

Victoria’s AMI project is being implemented within a national regulatory context. It is
also being implemented on an accelerated basis compared to the AMI initiative
currently under consideration at the national level.

The AMI project has dependencies on certain nationally enforceable procedures that
affect the flow of data between distributors and retailers and ultimately the services
available to the consumer.

Because of the unresolved uncertainties between the Victorian AMI project and the still
developing national framework, there are indefinite delays in the delivery of enhanced
services to consumers that use the real-time communication of price and usage
signals.
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The processes associated with the national consultation process are well defined, but
there is no evidence that DOI adequately engaged with stakeholders at the national
level when developing the original specifications. Substantive consideration of the
regulatory and commercial requirements did not commence until October 2007 when
industry took over the stewardship of the AMI project.

Although an AMI ‘functionality group’ involved DOI and certain stakeholders at the
national level in 2006, there is no evidence that consideration was given to aligning
with a potential national approach.

The emergence of a national smart meter framework could introduce uncertainties in
its own right. However, adequate consideration of the national regulatory procedures
was necessary to effectively plan the delivery schedule and proactively address risks
and issues.

2.5 Benefit realisation

Clearly understanding, planning and managing the intended benefits or outcomes are
key to effective project governance. This includes understanding the potential for and
impact of unintended outcomes on stakeholder groups and the application of
regulatory mechanisms.

2.5.1 National electricity framework

The Australian Energy Regulator (AER) is the body responsible for economic
regulation of electricity distribution in accordance with the National Electricity Rules
(NER). These rules determine the basis of the electricity supply charge that distributors
charge retailers. In turn, these charges affect the prices that retailers charge
consumers.

In addition to enabling distributors to recover their service delivery costs, the NER also
provides incentives for distributors to manage their costs. Distributors are required to
forecast their costs, which the regulator takes into account when setting the basis for
the distributor charges.

If the actual costs of delivering the service, which needs to conform to the quality levels
mandated by the regulator, are lower than the benchmark efficient costs approved by
the regulator, then distributors financially benefit by being more efficient. On the other
hand, the distributors’ service delivery costs are at risk if their actual costs exceed the
benchmark. This approach to cost recovery is broadly described as ‘incentive
regulation’.
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2.5.2

2.5.3

Victorian electricity framework

To implement the AMI project, the then DOI developed an Order-in-Council (OIC)
which overrode the NER for the duration of the AMI implementation period. This means
that the AER is temporarily required to regulate the AMI implementation charges in
accordance with the OIC, rather than the NER.

The initial OIC in August 2007 required distributor charges to be based on forecasts of
AMI expenditure, which is similar to the charging mechanism provided by the NER.
However, in recognition of emerging risks to the project, government, on DPI advice,
amended this OIC in November 2008. This amended OIC fundamentally changed the
cost recovery model.

Under the revised OIC, budgets for the AMI roll-out are established by the distributors
and agreed with the regulator at the beginning of the budget period. Annual charges
are then determined based on a combination of actual and forecast expenditure
verified with the regulator.

This process requires distributors to provide an initial budget to the regulator, which the
regulator must approve, unless it can establish that the expenditure is for activities that
are out of scope or are not prudent.

The revised OIC allows the distributors to incur actual expenditure of their approved
budget plus a cost overrun of 20 per cent for the initial budget period (1 January 2009
to 31 December 2011) and 10 per cent for the next budget period (1 January 2012 to
31 December 2015) before the regulator examines the prudence of the expenditure
incurred.

Prudence of expenditure by distributors

There are two important issues arising from the revised process:

° the incentive for distributors to minimise the costs—particularly to control the
20 per cent (or 10 per cent as applicable) overrun on approved budget—is
reduced

° the regulator faces a substantial challenge in effectively examining the prudence
of expenditure, even when the actual costs exceed the budgeted cost by
20 per cent (or 10 per cent as applicable), due to the inherent technical
complexity and risks involved in the implementation of the AMI project.

The department’s rationale for the change in the regulatory charging mechanism, from
‘forecast oriented’ to ‘actual expenditure oriented’, was to reduce the risk that
contingency allocations in distributor forecasts could result in inflated charges.
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However, while the need for distributors to build contingencies into their budgets may
be lessened, there has been little analysis to understand the potential risks of following
this approach. One likely risk is unintended equity effects. For example, there is a risk
that consumers will incur higher than expected costs, arising from cost overruns of

20 per cent (or 10 per cent as applicable) by the distributors, before the regulator is
able to investigate the prudence of any expenditure above the approved budget.

DPI believes a robust regime to discipline cost recovery is in place. This comprises the
AER’s oversight, which has the benefit of benchmarking the distributors’ cost
submissions against each other, and the OIC, which contains specific tests regarding
prudence, competitive tendering, access to regulatory accounts and commercial
practice, combined with specification of key parameters, such as depreciation periods,
WACC and an overall project timetable.

Audit, nevertheless considers that as these checks and balances are detective and not
preventative, they are less than ideal and that the regulator has not been provided with
a clearly defined and detailed mechanism to effectively examine the prudence of
expenditure.

2.5.4 Minimising unintended consequences

The cost-benefit analyses conducted in Victoria have not been clear about how the
benefits will be distributed to the different stakeholders, particularly in relation to the
costs being borne by them. This raises an important issue regarding the ‘wealth
transfer’ effects of the AMI project.

That is, the project may cause a transfer of economic benefits from one group of
stakeholders to another (i.e., from consumers to electricity businesses). There is little
evidence to indicate that this issue has been adequately considered with respect to the
intended outcomes in the design of the AMI project.

The national level cost-benefit study for AMI indicates that a mandatory distribution-led
AMI roll-out would primarily deliver gross and net benefits to the distribution
businesses, but not to retailers and consumers.

In order for consumers to benefit from the cost savings incurred by the distributors
through AMI, the distributors will need to pass on the savings through to retailers who
will need to pass on the savings subsequently to consumers. If this doesn’t happen,
then the benefits may not accrue to consumers who then ultimately fund the
implementation costs of AMI.

Achieving full pass-through of AMI's ‘bankable benefits’ to consumers will require
significant effort from the regulators. This is because, unlike many network
investments, the expected benefits of the AMI project apply across many distribution
business functions and services, ranging from meter reading to connection and
disconnection costs. Also, the full realisation of AMI benefits related to improved
industry efficiency could potentially take several years to become apparent.
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As the administering department responsible for energy policy in Victoria, DPI has a
key role to play in this process by actively engaging with the regulator to monitor and
oversee the transfer of expected benefits to consumers.

A further issue is the extent of investment that retailers may choose to make in the
systems and processes needed for AMI and how they will reflect this investment in
their charges to consumers. In the 2005 cost-benefit analysis, the additional IT costs
which would be incurred by the retailers were not deemed to be particularly material.
However, some retailers have contended that they will need to make substantial
investment in order to deal with an increased amount of data handling and processing.
If this is the case, this could also mean substantial flow-on consumer charges.

While a key feature of smart meters is to provide better information about the cost of
electricity at the time it is consumed, and for this information to be passed through to
customers, as prices, or real time usage information, it is important that unintended
consequences for the consumers are minimised. For example, consumers with a
heavy consumption profile as a result of high usage volume or longer usage periods
could see their bills increase if they do not change their pattern of consumption.

This is likely to occur particularly in relation to those customers with air conditioners
and/or with residents at home during the day, which is when peak periods apply.

On the other hand, customers without these appliances and who are frequently not at
home during the day could expect to see their bills fall.

How these costs and benefits will be finally allocated among stakeholders, and hence
the implications on equity, is uncertain, as the detail of the regulatory framework is still
under development. The AER made a final decision on the distribution businesses’
initial budgets and charges on 30 October 2009, and confirmed that ‘on average,
customers will pay $67.97 more in 2010 for metering services than in 2009'.

2.6 AMI project viability and management of risks

A key principle of sound governance is that comprehensive and relevant information
relating to benefits, costs and risks should be used when assessing whether a
proposed project is desirable, viable and achievable.

This assessment should be done on an ongoing basis throughout the life of the project
so that money is only invested if there is a continuing net positive benefit. There is no
evidence showing that DPI reviewed earlier cost-benefit analyses before distributors
submitted their price proposal in December 2007.

Parts 3 and 4 of this report examine the adequacy of the department’s role in
addressing the AMI cost-benefit analysis and the technology risk assessment.
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2.6.1 Adequacy of departmental oversight

The department’s approach to assessing the economic merits of the AMI
implementation and its associated risks does not reconcile with the significant
complexity, scale and consumer impact of the project.

While the industry is responsible for the operational aspects of project implementation
and undertakes various risk mitigation actions to fulfil this role, the extent to which risks
may negate the net benefits of the project and lead to significant increases in costs for
the consumer means that the strategic ownership of risks must rest with DPI.

During the implementation phase of the AMI project, DPI only has an observer role on
the ISC. DPI claims that this allows the department to make recommendations and
give advice to the minister without a direct conflict of interest, but such a limited role
inevitably diminishes DPI’s ability to deal effectively and proactively with risks and
issues.

DPI's allocation of human resources to the project has been inadequate, thereby
preventing effective engagement with such a large and complex project. This can be
attributed to a gap in DPI's understanding of its governance accountability role in a
non-state-funded project.

2.6.2 Adequacy of central agency oversight

Central agencies such as the Department of Treasury and Finance (DTF) provide
oversight for projects which have large capital expenditure, playing a key role as
advisor and review mechanism for major government initiatives.

There has been limited involvement of central agencies in the AMI project, besides
their coordination comments on DOI/DPI’s cabinet submissions. This appears to be
due to the funding arrangements; the project is being supported by industry using a
consumer cost recovery mechanism, and not through the allocation of Budget funds.

If the AMI project was funded from the state Budget, the business case would
automatically be subject to the scrutiny of central agencies and the project would likely
be reviewed under the Gateway Review Process due to its risk and expenditure profile.

An acceptable business case describes how and why a proposal is viable, so that the
funding authority has sufficient data to support its decision to invest in the project.

Given the scale of the project and the cost implications for consumers, the lack of
involvement by central agencies represents a missed opportunity to more effectively
oversee and engage with this project.
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Recommendations
Without delay, DPI should:

1. Re-examine the existing governance structure of the AMI project to proactively
identify, assess, own and manage the project’s strategic risks.

2. Develop, appropriately resource and implement a stakeholder engagement plan
with a particular focus on addressing consumer issues arising from the AMI
project.

3. Actively engage with the relevant regulator to monitor and oversee the transfer of
expected benefits to consumers.

4. Commission a program review by the Gateway Unit of the Department of Treasury
and Finance on governance and implementation of the AMI project to date.
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ISSUES

At a glance
Background

The audit examined the robustness of the cost-benefit studies underpinning the AMI
project to provide assurance on whether projected benefits are sufficient to warrant
expenditure on the project.

Conclusion

The cost-benefit study supporting the advice to roll out AMI did not provide a
comprehensive and realistic analysis of the AMI project. The merits of the economic
case for the project are quite uncertain, and this not been adequately highlighted in
advice to government.

Key findings

° Optimistic assumptions have been used in Victorian AMI cost-benefit studies.

° Since the inception of the project, estimates of installation costs from various
economic studies have ranged from $800 million to $1.56 billion. A recent
industry estimate puts the full metering services costs at $2.25 billion.

° The AMI project delivery schedule and scope were revised in November 2008 to
address identified delivery risks, leading to a one year delay in the originally
planned completion date of December 2012. The impact of these changes on the
economic merits of the project has not been re-assessed.

Recommendations

DPI should:

° Re-assess the economic viability of the AMI project by updating the cost-benefit
analysis to reflect existing and emerging risks as well as the impact of changes to
scope and underlying assumptions.

° Use the Department of Treasury and Finance’s business case development
guidelines and other advice to produce an updated cost-benefit analysis.
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3.1

Introduction

3.2

Proposals that require a government decision are, among other things, usually justified
by an analysis of the net societal benefit of various options. A cost-benefit analysis is a
mature and well developed economic tool that helps to assess the relative economic
merits of a proposal.

If the expected monetary value of the benefits exceeds the anticipated costs, there is a
net economic benefit, as long as the project team identifies and manages risks that
could negate the benefits.

There have been a number of national and Victorian studies that have focused on the
economic case for the Advanced Metering Infrastructure (AMI) project.

Conclusion

3.3

The cost-benefit analysis used to support the advice recommending that the
government roll-out AMI had significant deficiencies. Its incremental approach to
assessing the net benefits of the AMI project failed to provide a complete perspective
of the AMI project on a consolidated basis.

It also failed to take into account the implications of the implementation risks,
particularly risks from unproven technology. These risks have now materialised and are
starting to delay the roll-out of the AMI project.

The cost-benefit study supporting the advice to roll out AMI did not provide a
comprehensive and realistic analysis of the AMI project. The merits of the economic
case for the project are quite uncertain.

Economic studies for AMI

In February 2006 the decision to mandate the roll-out of AMI to all residences and
small businesses was endorsed. DOI provided advice leading up to this decision,
based on its Advanced Interval Metering Roll-out (AIMRO) 2005 cost-benefit study.

The AIMRO 2005 study investigated the possible net benefits of adding two-way
communications to the manually read interval meters that the Essential Services
Commission (ESC) had mandated in 2004. The ESC's decision was based on the
findings of its Interval Metering Roll-out (IMRO) 2004 cost-benefit study.

In February 2008 the Ministerial Council on Energy (MCE) released a national AMI
cost-benefit study (MCE 2008 study) that found there was a net economic benefit for
AMI in Victoria (and for most other jurisdictions).
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In early 2008 the Department of Primary Industries (DPI) commissioned a review of the
cost-benefit analysis underpinning the original 2006 AMI roll-out decision (AIMRO 2008
study). This review concluded that there was a potential net societal benefit if project
risks were well handled.

Figure 3Aillustrates the timing of the economic studies related to AMI.

Figure 3A
Economic studies related to AMI

I 2004 i+ 2005 i } 2006 i+ 2007 i } 2008 L 2009 {

IMRO 2004 cost-benefit study
Basis for ESC’s order to selectively MCE 2008 cost-benefit study
roll-out manually read interval meters National AMI roll-out analysis

AIMRO 2005 cost-benefit study
*Basis for decision to roll-out smart meters to

all residential households and small business

®Incremental analysis to examine addition of
two-way communications to interval meters
plus accelerated roll-out

AIMRO 2008 cost-benefit study
Re-assessment of Victorian AMI cost-benefit

Source: Victorian Auditor-General's Office.

3.4 Economic basis of the 2006 AMI decision
3.4.1 The IMRO 2004 study

After completing the 2001 distribution price review, the ESC undertook a cost-benefit
analysis of various options for the roll out of interval meters by Victorian distributors.
The results of the analysis were incorporated into the ESC’s November 2002 Position
Paper. In 2004, in response to a number of comments made by stakeholders, the ESC
revised the analysis of costs and benefits presented in their position paper.

The IMRO 2004 study showed that benefits would exceed the incremental costs for
each consumer segment identified in the position paper.
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3.4.2

3.4.3

Figure 3B shows the costs and the benefits of an interval meter roll-out as assessed in
the IMRO 2004 study.

Figure 3B
Costs and benefits of an interval meter roll-out by meter type

Implementation Consumption Cost Benefits
Meter type period (mWh/year) ($ million) ($ million)
Three phase, Five years <160 5 33
CT connected
Three phase, Five years <160 145 252
direct connected
Single phase, Five years All 115 129
off-peak
Single phase, New and All 160 158
Non off-peak replacement

Source: Mandatory roll-out of interval meters for electricity customers, ESC Victoria, July 2004.

AIMRO 2005 study approach

The AIMRO 2005 study looked at the incremental effect of adding two-way
communications to the manually read interval meters and accelerated the roll-out
compared to the schedule that the ESC mandated for roll-out in 2004. The study
reviewed various assumptions used in the IMRO 2004 study but did not re-examine
the basis for estimated costs and benefits in the 2004 study. Rather the 2005 AIMRO
study took the ESC'’s roll-out decision as the base case.

The AIMRO 2005 study examined a number of installation possibilities using
combinations of different communication technologies and roll-out schedules. Apart
from communication technologies, it also considered an accelerated four-year roll-out,
compared with the ESC's roll-out period for comparable cases.

Results of the AIMRO 2005 study

The study reviewed costs for:

° communications meter modules

° communications networks for each type of technology
° installation and project management.

The study identified the following benefits:

° reduced infrastructure costs due to reduced energy demand from consumers
responding to price signals (such as peak and off-peak pricing)

° no regular meter reading costs

° no special meter reading costs (including activation and de-activation of electricity
as a result of customers changing address).
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The study noted there were other benefits that had not been quantified because of a
lack of stakeholder information and limitations on the depth of analysis, given the
relatively high-level nature of the project. Other quantifiable benefits included better
outage detection, load management, and network control.

The study also stated that there were likely to be non-quantifiable benefits, such as
more accurate settlement of bills, customer satisfaction, and product and service
innovation.

Three of the study’s six scenarios showed positive net benefits compared to the ESCs
manually read interval meter project. These three scenarios had accelerated roll-out
schedules using three different types of communication technology.

Figure 3C shows that there was a wide range of costs associated with adding
communications technology and a marginal best case benefit-cost ratio (an indicator of
monetary benefits of a project relative to monetary cost of undertaking the project).

Figure 3C
Summary of cost—benefit analysis for AMI accelerated roll-out scenario

Worst case Best case

(GSM-based (DLC-based

technology) technology)

Costs ($ million) 954 353
Benefits ($ million) 432 432
Net benefits ($ million) (a) (523) 79
Benefit-cost ratio 0.5 1.2

Note: (a) Does not add due to rounding.
Source: Advanced Interval Meter Communications Study, 23 December 2005.

The AIMRO 2005 study concluded that there was enough net economic value to justify
adding communications capability to the manually read interval meters and
accelerating the roll-out. It recommended that the government and the electricity
industry start an accelerated roll-out of AMI, which would add advanced
communication technology to the interval meters (AIMRO).
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3.4.4 Analysis of the AIMRO 2005 and IMRO 2004 studies

Figure 3D shows three differences between the AMI proposal and the original interval
meter initiative.

Figure 3D
Differences between AIMRO versus IMRO initiatives
Key characteristics AIMRO IMRO
Communications technology  Yes No
Installation basis for small Mandatory for all ~ Only on new and replacement units for
consumers (using less than those using less than 20 mWh per year
160 mWh per year) and with single phase, non off-peak

meters (representing the majority of
small residential consumers)

Mandatory for others

Installation schedule for all 4 years On a ‘needs’ basis for majority of small
small consumers residential consumers

Completion for all other consumers by
2013

Source: Victorian Auditor-General's Office.

Given the significant difference in the characteristics of the two initiatives, as illustrated
in Figure 3D, the incremental analysis approach used in the AIMRO 2005 introduced a
number of uncertainties. This is because:

° there was no visibility of the total costs and benefits of the AMI roll-out on a
consolidated basis. The characteristics of the AMI project were sufficiently
different from the IMRO project to warrant a complete, separate review, and not
an incremental analysis

° the reliance on the IMRO 2004 study, which was done a year earlier, meant that
the validity of the assumptions used in that study were not confirmed against
contemporary data.

A consequence of the incremental analysis approach was that the AIMRO 2005 study
took as given the net benefits for a manually read interval meter roll-out found in the
IMRO 2004 study. The IMRO 2004 study estimated significant benefits from savings in
electricity generation and network capacity costs resulting from demand management
— a predicted reduction in peak electricity demand as a result of consumers reducing
their consumption at peak times on the basis of the higher peak tariffs.

However, the approach used to identify the benefits from demand management relied

on two significant assumptions that appear to be optimistic:

° The assumed difference in the peak price of electricity and the pre-existing ‘any
time’ average price of electricity, known as the peak-to-average price ratio, was
much higher than could have reasonably been expected to eventuate in the retail
market

° It was assumed that all consumers would respond to price signals as soon as the
new meters were installed.
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Peak-to-average price ratio

The demand response concept is based on the link between the consumer demand for
electricity and the pricing structure on offer. If the pricing structure varies with time so
that prices are high during peak periods and lower during other periods, then there is
an incentive for consumers to respond to high prices by reducing their usage at peak
times.

The greater the difference between the peak price and average price, as reflected by a
peak-to-average price ratio, the higher the likelihood that consumers will shift their
demand away from peak periods. This potential reduction in peak demand can lead to
reduced load on the electricity infrastructure, which in turn reduces the need for
investment by the industry in maintaining and growing the power generation and
network infrastructure.

The data used to calculate the peak tariff in the IMRO 2004 study came from the
wholesale prices for February 2001 weekday afternoons. Demand in this month was
unusual, as the (former) National Electricity Code Administrator (NECA) noted in its
June 2002 report on the electricity market's performance. The peak wholesale
electricity price in February 2001 weekday afternoons was $353.60/mWh. This was
over five times the comparable prices in 1999, 2000 and 2002, which were
$67.88/mWh, $52.75/mWh and $37.50/mWh, respectively.

The IMRO 2004 study'’s tariff assumptions were inappropriate because they were
based on wholesale price data that reflected extreme conditions. This assumption
translated into a peak-to-average price ratio of three (i.e., in that month, peak prices
were three times the average) that in turn led to a substantially higher than reasonable
estimate of demand benefits.

Demand response behaviour shift

The IMRO 2004 study assumed that, as soon as an interval meter was installed, the
average consumer would begin responding to a tariff structure that varied depending
on when the electricity was being used (‘time of use’). For peak periods the tariff was
assumed to be significantly higher than the off-peak periods as well as the pre-existing
‘any time’ tariff.

A key assumption was made that all retailers, upon installation of a customer’s interval
meter, would immediately be in a position to offer that customer a variable tariff
structure, and that all customers who had received the new meters would agree to
accept the new tariff and, on average, immediately change their consumption patterns.

This need not always, or even usually, be a likely outcome. Notwithstanding the
inclination and the effort required for the retailers to develop and offer such tariffs,
some customers may be resistant to the variable tariffs offered to them, even if they
could theoretically save money. Other customers may accept variable tariffs, but could
take time to adjust their behaviours, as they monitor and assess the significance of the
impact of their usage pattern on their bill.
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DPI claims that a minority of consumers will be adversely impacted by the roll-out of
AMI. However, it is not realistic to assume that all consumers can or will take up the
new tariff structure. Where it is accepted, there will be a lag between the installation of
an interval meter and customer response.

By comparison, the national MCE 2008 study made the assumption that only
42.5 per cent of Victorian consumers will take up the new tariff structure. Such a low
take-up rate would lead to a lower estimation of benefits from demand response.

3.4.5 Implications of the AIMRO 2005 study

When the AIMRO 2005 study was done there was more data available on the average
peak February weekday afternoon wholesale price, which was $91.72/mWh for the
period 1999-2005. However, the AIMRO 2005 study used the same tariff assumption
from the IMRO 2004 study to estimate demand reduction benefits, which by then
would have been demonstrated as clearly not realistic, based on the available
historical data.

There is a significant difference in the characteristics of the AMI project compared to
the manually read interval meter project it replaced, which was not addressed in the
AIMRO 2005 study. The incremental analysis approach used in this study meant that
the economic analysis of AMI did not provide a consolidated view of the AMI project in
its entirety nor did it revisit the high-end demand response estimate in the IMRO 2004
study.

The AIMRO 2005 study did not address the issue of risks in considering the potential
costs or expected benefits. The communications technologies being considered in
2006 for a mass roll-out were not mature and accordingly were inherently risky. This
led to the likely costs of the project being underestimated. Part 4 of this report
discusses technology risks in further detail.

Given the low benefit-cost ratio found in the AIMRO 2005 study and the high-end
estimate of demand response benefits found in the IMRO 2004 study, as well as the
results across all scenarios being highly sensitive to input costs and other
assumptions, it is not certain that the net benefits case was as clearly positive as the
former DOI advised government prior to their 2006 decision to roll-out the AMI
program.

The former DOI advised government that the AMI roll-out was ‘conservatively
estimated to generate a net benefit to the community of $79 million’. It is important to
note that this advice was based on the Direct Line Carrier (DLC) technology option,
which was later found to be unviable in technology trials. These trials are discussed in
detail in Part 4 of this report.
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The authors of the study also contended that other quantifiable, but not quantified,
benefits would be significant. However, due to a lack of references or other evidence
presented in the study to supporting this contention, there is little basis to believe that a
guantification of these other benefits would have materially altered the results of the
analysis.

3.5 Economic case since the 2006 decision
3.5.1 National study on AMI

The MCE undertook a nationwide review of the costs and benefits of AMI over the
period from September 2007 to July 2008. The MCE 2008 study considered the costs
and benefits of an AMI roll-out across Australia and within individual jurisdictions. In
addition to considering demand response benefits as per the Victorian analysis, the
MCE studies considered the operational benefits to the industry from introducing
two-way communications to interval meters.

The MCE 2008 study considered a number of scenarios for the roll-out, including
assigning accountability for leading the implementation to different parties, such as
electricity distributors and electricity retailers. It concluded that a distributor-led roll-out
would deliver the greatest net benefit.

The net benefit for Victoria was estimated to range between negative $90 million and
positive $670 million. Figure 3E below summarises the results.

Figure 3E
Summary of national study results on Victorian AMI cost-benefit analysis

Worst case Best case

Costs ($ million) 1089 673
Benefits ($ million) 999 1343
Net benefits ($ million) (90) 670
Benefit-cost ratio 0.9 2.0

Note: Results for distributor-led roll-out scenario.
Source: Cost-benefit analysis study for MCE, 2008.

The result shown in Figure 3E was dominated by the benefits derived from industry
efficiency gains as opposed to the demand response benefits, which was the case in
the IMRO 2004 study. The MCE 2008 study used moderate assumptions about
peak-to-average price ratios which led to the demand response benefits contributing
only 3-8 per cent towards the total benefit. This contrasts dramatically with the IMRO
2004 and AIMRO 2005 studies, where demand response benefits accounted for

60 per cent of the total benefit.

MCE’s analysis indicates that the IMRO 2004 and AIMRO 2005 studies—on which the
Victorian Government’s 2006 decision to proceed with AMI was based—had
overstated the demand-related benefits due to its methodology and assumptions.
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The MCE study also acknowledged the strong sensitivity of the overall results to the
assumptions used.

3.5.2 Victoria’s AIMRO 2008 study

Under the AMI legislative and policy framework, the Victorian electricity distributors are
responsible for the deployment of AMI. Consistent with the framework, and to allow
cost recovery for the AMI project, the distributors lodged their AMI project pricing
proposals with the ESC in December 2007. These proposals showed that the AMI
implementation full metering services costs were projected to be $2.25 billion.

This amount is nearly 50 per cent higher than the $1.56 billion estimated in the 2008
national MCE and three times higher than the early cost estimate of $800 million upon
which the AMI project was recommended, and which was acknowledged by DPI in
2008 to be flawed.

In response to the significance of the estimated cost increases, DPI commissioned an
independent expert review of AMI costs and benefits. The review (AIMRO 2008 study)
was completed at the end of March 2008.

Figure 3F
Summary of AIMRO 2008 study results

Worst case Best case

Costs ($ million) 1560 1160
Benefits ($ million) 1100 1750
Net benefits ($ million) (460) 590
Benefit-cost ratio 0.7 15

Source: DPI review of AIMRO cost-benefit analysis, 2008.

The benefits estimated by the AIMRO 2008 study were driven by estimated business
efficiency gains and are shown in Figure 3F. However, there was a significant reliance
on the benefit contribution from demand response which was estimated to range
between 9-25 per cent of the total benefit.

The relatively high proportion of demand response benefits in the AIMRO 2008 study is
at odds with the MCE 2008 study. The upper range of the demand response benefits
found in the AIMRO 2008 study drew on the same 2001 peak pricing data used in the
IMRO 2004 and AIMRO 2005 studies, which resulted in optimistic estimates of
peak-to-average price ratio. Given that by 2008, the history of wholesale market prices
showed that the 2001 prices were an anomaly based on extreme summer demand
conditions, it is difficult to justify the repeated use of this ratio. Hence, the upper range
of the demand response benefits used in the 2008 study were inappropriate meaning
that the net benefits remain marginal due to the emerging higher costs of AMI.
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An important aspect of the AIMRO 2008 report was that, unlike previous studies in
Victoria, it did acknowledge and identify a number of risks to the project and
commented that:

‘If implemented as currently proposed by the distributors, the business case for
AMI in Victoria is likely to be negative. Even after reviewing and adjusting costs
to an efficient level, current assessment is that the benefits and costs overlap to
an extent where the net benefit position is not definite’.

In April 2008 DPI advised government that there was a need to exercise care in
managing uncertainties, risks and implementation pressures to ensure the delivery of
intended benefits.

3.6 Implications for the AMI project

In assessing whether to roll out AMI, a robust cost-benefit framework should account
for the risks associated with the proposal. In particular, the framework should account
for the probability of costs increasing or benefits decreasing as a result of the risks.

The AIMRO 2008 study provided a meaningful consideration of risks to the AMI
project. These risks primarily relate to:

° performance of technology

° changes to national energy market rules, procedures and systems

° inconsistencies with the national AMI design framework.

Having recognised these risks, DPI advised government in 2008 to endorse the
modification of the project’s time lines and deliverables to improve the certainty of
delivering the project. This recommendation was accepted and the project completion
date was delayed by a year from December 2012 to December 2013.

This modification has meant that the full realisation of benefits available to consumers
and retailers will be deferred by several years, at least until the procedures and
systems are agreed at the national smart meter project.

A delay in the realisation of these benefits will have further implications on the
economic merits of the project. Accordingly the cost-benefit analysis again needs
revision to take into consideration the impact of these changes to the scope and
schedule of the project.
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Recommendations

DPI should:

5. Re-assess the economic viability of the AMI project by updating the cost-benefit
analysis to reflect existing and emerging risks as well as the impact of changes to
scope and underlying assumptions.

6. Use the Department of Treasury and Finance’s business case development
guidelines and other advice to produce an updated cost-benefit analysis.
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ISSUES

At a glance

Background

The audit examined the extent to which technology issues were considered in
assessing and addressing the viability of the AMI project, recognising that leading
edge technologies have high implementation risks.

Conclusion

The extent of technology risks and their implications on the economic case for AMI
were significantly underestimated in the advice provided to government that
recommended commitment to the project.

Key findings

° Technology risks were not considered in the AMI cost-benefit analysis.

° There is no risk management strategy for AMI.

° There were significant flaws in the technology trials process that affected the
transparency and objectivity of technology assessments.

° The initial trials outcome failed to provide reasonable assurance on the viability of
technology choices for AMI.

° Technology risks have materialised since the project began. They are reducing
the project scope, increasing costs and delaying the delivery schedule.

Recommendations

DPI should:

° Obtain assurance from Victoria’s electricity distributors that their candidate
technologies for AMI are capable of achieving the expected functionality and
service specification prior to the further installation of these technologies in
customer premises.

° Adopt the Department of Treasury and Finance’s risk management guidelines as
a basis for monitoring and managing the risks that threaten the economic viability
of the AMI project.
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4.1

Introduction

4.2

The Advanced Metering Infrastructure (AMI) project is technically ambitious. It will use
a range of new, leading edge technologies on a mass scale at significant cost and risk.
In such a project, a methodical and rigorous assessment of technology serves to
reduce risk and uncertainty.

The AMI project was initially coordinated by the former Department of Infrastructure
(DOI) until late 2006, when it was transferred to the Department of Primary Industries
(DPI) due to a ‘machinery of government’ change. As the electricity industry operates
in a regulated and administered market, DPI is implementing the project in partnership
with the industry, on behalf of the state.

Conclusion

4.3

The extent of technology risks inherent in AMI was underestimated at the time the
initial recommendation was made that government commit to the project. Sufficient
resources were not allocated by the administering department to oversee the trials
process, which significantly diminished its value.

The trials outcome failed to provide reasonable assurance on the viability of the
technologies underpinning the AMI project. However, DPI continued to underestimate
the technology risks and persisted in advising government to proceed with the project.

The lack of adequate risk management appears to be attributable to a belief that
industry is responsible for managing technology risks. However, given the extent of the
department’s role in promoting the AMI project, the nature of regulatory intervention,
and the implications for consumers, the accountability for effectively managing risks,
which have the potential to undermine the economic case, rests with the department.

Technology risks

Technology risks in a complex project usually appear in two forms:

° costs rise if the development or integration of technology proves to be more
challenging than expected

° realisation of benefits can be delayed if the technology development or its
integration takes longer than expected.

Risk management requires a clear allocation of responsibilities and accountabilities.
Better practice guidelines in project management recommend agreeing such
responsibilities via a documented risk management strategy. This is particularly
important in projects such as AMI which is being implemented in partnership between
government and industry.

DPI does not have its own documented risk management strategy for the AMI project.
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DPI believes that the electricity industry manages the technology risks of the AMI
project. DPI's view relies on the broader outcome of the privatisation of the Victorian
electricity industry, where the industry is expected to bear risks in conducting its
business on a commercial basis within a regulatory framework.

Under the economic regulatory instruments governing the industry, participants have a
commercial incentive and the operational discretion to select technologies that deliver
the required outputs in the most cost-effective manner.

When the AMI project started, DOI undertook the role of overseeing the development
of the AMI specifications, which defined the service requirements and made the
industry responsible for finding the right technical solution. From the department’s
perspective, this approach made sure that the responsibility for managing technology
risks remained with the industry.

However, the AMI project is unique. The department has championed significant
changes to the original decision by the regulator, which was to mandate the
replacement of accumulation meters with interval meters. These changes require
significant technical innovation to be deployed within a shorter time period, and on a
mass scale. This scenario has introduced a high degree of technology risk into the AMI
project.

The risks associated with this highly technical roll-out will be represented in the cost
recovery claims submitted by the distributors. For this reason the industry’s
management of technology risks has direct implications for consumers who rely on the
government to protect their interests.

4.4 Technical components of AMI

There are three main technical components of AMI:

° the smart meter, which is an interval meter collecting electricity data every half
hour and providing other services for the consumer, the retailer and the distributor

° the home interface between the meter and devices in a consumer’s premises

° the communications system between the meter and the electricity distributors
allowing data to be transmitted in both directions.

In order for these technology elements to work together, distributors also need network
control, data management and other back-end systems, which were not examined by
this audit.
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441 The smart meter

Of the three key technology components of AMI, the smart meter is the most robust
and mature component, as interval meters have been deployed for many years. The
additional functionality offered by smart meters has also been deployed in a number of
overseas locations.

Meter manufacturers are working from an existing product base and have been
involved in the framing of the AMI functional specifications. The technology risks
inherent in this component of AMI are low.

4.4.2 Home interface

The home interface technologies enable innovative services to be offered to aid the
consumer in managing energy use. The services can range from displaying price and
electricity usage information, to remote control of in-home devices such as
air-conditioning, heating or pool filters. In order to access these functions the smart
meter must have an interface through which the home appliances can interact with the
meter.

This technology is the least mature of the three system components.

There is no market-leading interface that naturally presents itself to fulfil the
functionality required of the home interface. DPI performed a risk assessment of
technologies inherent in this area and a wireless communications protocol known as
‘ZigBee’ was selected.

The decision by DPI to mandate the use of Zigbee as a particular technology of choice
is at odds with DPI's approach of leaving the management of technology risk to the
industry. The decision was driven by commercial concerns raised by some industry
participants that a lack of a defined standard would hamper the ability of electricity
retailers to offer common services to customers across different electricity distributors.

The principal risk with mandating ZigBee technology is whether suppliers of home
appliances will include ZigBee compliant network devices with their products. Some
have indicated that they will, but it will take several more years for the market direction
to become clear.

If ZigBee does not emerge as a market standard then the AMI project has included
some mitigation features to ease the transfer to another protocol. However, it remains
to be seen how effective those features will be and whether electricity distributors
would implement such changes.
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4.4.3 Communications system

The communications technology required to enable smart meters on the scale of the
AMI project has considerable bearing on project costs and presents significant risks.

The cost-benefit analysis report which was the basis for the AMI roll-out decision
(discussed in detail in Part 3 of this report) identified potential technologies, but it
offered no assessment of the maturity level and risks inherent in these technologies.
The study recommended undertaking technology trials but did not consider the trials as
a necessary factor in considering the decision to proceed with the project.

DOl staff conducted a global study tour in 2006, but no formal study report was offered
for our review and there is no evidence that technology risk was studied in this tour.

A document used in communicating the study’s findings affirmed that, in their view,
there was: ‘No shortage of proven AMI technology’.

4.5  Technology trials

In complex projects involving new and leading edge technologies, trials generally
constitute a project’s agreed engineering strategy and plan.

Trials form a necessary part of a project’s risk reduction strategy and are crucial in
resolving matters related to user experience or technology assessment before
significant capital investment is committed.

Depending on the nature and scale of the project, trials can be expensive, both from a
cost and human resource perspective. Considerable scrutiny and detailed planning is
required to make sure that investment in trials leads to important questions being
answered.

These questions generally focus on determining:
° a system’s readiness for installation

° extent of technical risk

° user acceptance issues

° performance deficiencies.
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451 AMI trial decision

The 2005 AMI cost-benefit analysis noted the need for technology trials. In February
2006 DOI provided advice to government, recommending that a technology trial be
conducted and that the government endorse the AMI project. Both recommendations
were accepted.

DOI's recommendation to commit to AMI deployment before the technology trials had
been undertaken introduced significant delivery risks to the project. This is especially
significant as the 2005 AMI cost-benefit report did not include a technology feasibility
study nor did it provide any analysis of the technology risks associated with the
deployment of AMI.

4.5.2 Trials planning

In March 2006, following the government’s endorsement of the AMI project, DOI
established and chaired an Industry Strategy Group (ISG). The ISG’s role was to
provide advice to government on a range of matters affecting the implementation of the
AMI roll-out. ISG members included representatives from industry, regulatory and
consumer associations. A Trials Working Group (TWG) was established under the ISG
in May 2006, which was also chaired by DOI.

TWG produced and documented a Trials Plan. However, this document lacked
important information such as:

° pass/fail criteria

° a deliverables list

° a work breakdown structure

° allocation of responsibilities

° a budget for the trial.

The TWG had a responsibility to produce a complete and comprehensive Trials Plan
and the ISG had a responsibility to give the Trials Plan due attention. Given the
importance of the technology trial in informing the government about the viability of
technologies underpinning AMI, the gaps in the Trial Plan approach and documentation
is a significant shortcoming in the governance process.

The Trials Plan, as the capstone document for the management of the trials program,
was not adequate.
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4.5.3 Trials assessment criteria

A successful trials program has clear and unambiguous assessment criteria.
Pre-agreed criteria set a benchmark for executive management and specialists to
make sense of the results. Such pre-agreed criteria also make the trials transparent
and assure that the trials assessment and results are objective.

The TWG had difficulty developing criteria for the department-sponsored trial to the
extent that it agreed that ‘ ...success criteria should only be identified and described in
broad terms until further results of trials/testing are known’. In fact, the trials’ success
criteria were not agreed until four months after the trials started.

Where the criteria were documented they do not show how to measure success or
failure. The test procedures could not demonstrate whether the trialled technology
actually met requirements.

The trials assessment approach used for AMI did not represent mature practice. It
introduced a risk that the trials assessment was not objective and significantly diluted
the effectiveness of the trials program.

The trials program was inadequate because:

° DOI did not allocate sufficient staff or experts to carry out the trials program,
meaning it could not properly participate in the planning and management of the
trials, verify results and develop suitable documents.

° The ISG did not adequately consider and approve the Trials Plan.

4.5.4 Results of the technology trials

The technology trials finished in August 2007 and concluded that ‘The technologies
implemented overseas are not suitable for the Victorian Specification without further
development.’ The particular technologies referred to in this statement were the
Distribution Line Carrier (DLC) and Power Line Carrier (PLC) systems.

The electricity distributors encountered many technical problems with the technologies
put under trial. While such an outcome is not unexpected from a technology trials
process, what is unusual is the level of immaturity of the technology observed in the
trials, since all of the technologies that were trialled failed to meet the minimum AMI
functionality.

For six of the eleven technology candidates that actually completed the trials process,
all technologies were assessed as requiring further technical development.

The generally poor showing of the DLC and PLC technologies under trial raises issues
about an unexplained anomaly, namely why the commitment to the AMI roll-out
continued to be recommended, or at least why the technical vulnerabilities were not
explained in any great detail in the advice.
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It is evident that DOI embarked on a trials process without having a clear sense of the
readiness of technologies that DOl assumed were available to support a mass roll-out.

The TWG did not adequately screen the candidate technologies for their ability to meet
the AMI functional specification. This could have been done by requiring distribution
businesses to attest compliance against the minimum requirements of the AMI
functional specifications.

This would have provided an indication of what the technologies could achieve ahead
of commencing specific trial activities. Instead, low maturity technologies were
subjected to an expensive trials process that, according to DPI, cost around $6 million.
No documents have been sighted to verify the trial costs.

The Trials Report concludes ‘...there are available AMI technologies that are suitable,
from the perspective of communications performance, for a state-wide roll-out’. This is
a misrepresentation of the trials outcome.

Given the generally low maturity of the candidate technologies, the trials process
essentially served as a ‘concept technology demonstration program’ and provided little
assurance that these technologies were suitable for mass roll-out of AMI across
Victoria in the required time frame.

Subsequent reductions in the scope of the program and the delay in the roll-out
schedule confirm this assessment.

DPI has indicated that the electricity distributors conducted several further technology
trials of their own in 2008 and 2009. Although these trials may help mitigate some key
technology risks, DPI has not kept documentation on these trials. The department’s
lack of direct oversight of these trials means that DPI should use these results with
caution.

4.6 Implementation uncertainty

The high technical risks of mass-scale implementation of two-way communications
technology over an aggressive schedule have been consistently underestimated
throughout the project. This has created significant issues for the electricity industry to
implement the project in the required time frame and within costs as originally
envisaged by the government.

In 2006 DOI did not assess the technical risk before recommending that advanced
communications be incorporated into the interval metering project, which was
underway at the time. As a result, the AMI project commenced with little planning to
anticipate and address the risks from relying on unproven technology.

In 2007 the technology trial results showed that there was no current communications
technology suitable for the AMI Project. At this point it should have been recognised
that a mass roll-out over a short time was highly risky. However, the risk continued to
be underestimated and the government was advised that the roll-out should go ahead.
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In 2008 industry identified a number of risks that would affect the AMI roll-out schedule.
DPI consequently advised government to reduce the scope of the original project by
deferring delivery of certain functionalities and services until later.

However, significant risks remain, such as:

° AMI Technology Deployment risk: AMI is not installed because new technology
elements do not meet requirements.

° AMI Technology Performance risk: AMI technology does not perform to
requirements, which may affect consumers and/or delay the project roll-out.

Recommendations

DPI should:

7. Obtain assurance from Victoria’s electricity distributors that their candidate
technologies for AMI are capable of achieving the expected functionality and
service specification prior to the further installation of these technologies in
customer premises.

8. Adopt the Department of Treasury and Finance’s risk management guidelines as a
basis for monitoring and managing the risks that threaten the economic viability of
the AMI project.
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Appendix A.
Avait Act 71994 section 10—

sUbmMiIssions and comments

Submissions and comments received

RESPONSE provided by the Secretary, Department of Primary Industries (DPI)

In summary, your report notes that:

e DPI should play a stronger role in project governance, particularly to minimise
technology risk.

e There is a material risk that the initial costs of Advanced Metering Infrastructure
(AMI) will be inflated, and that the subsequent cost reductions and other benefits
arising from the project will not be passed on to consumers.

e  There were substantial flaws in the initial cost-benefit analysis of the project.

e Consumers have been insufficiently engaged in the design and delivery of the
project, and inequities may arise from the impacts of the project.

The report makes a number of recommendations to address these concerns.

DPI has engaged actively in this audit, furnished you with considerable information,
and carefully considered your findings with a view to improving the outcomes of the
AMI project. Unfortunately, we find the report disappointing and of more limited value
to the AMI project than we had hoped.

Our broad conclusions are that your findings:

e are predicated on a role for government in this project that would expose
government to substantial risks that it is not well placed to manage;

e do not give reasonable weight to the evidence presented by DPI;

e give weight to the views of selected third parties without validating those views;
and

e do not give sufficient regard to the sound project outcomes that have been
achieved to date.

The AMI project is unusual in that it mandates a specific change to the services
provided by regulated private companies. This has required government to carefully
allocate risks and responsibilities between itself and the electricity industry, and to
manage the evolving risks of the project progressively through the development stage.
To date, DPI has actively and adaptively managed those risks.
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RESPONSE provided by the Secretary, Department of Primary Industries —
continued

DPI is also disappointed that much of the evidence we presented to you has not been
referred to in your report. DPI submits that key evidence should have been explicitly
summarised and responded to in drawing conclusions.

Despite our concerns about your findings, DPI largely accepts your recommendations,
some of which had already been planned, and others which will help to refine the
delivery of this important and challenging project.

Governance and technology risk

Responsibility for the implementation of the AMI project was allocated to Victoria's
electricity distributors by the Victorian Government, a decision which has been
validated by decisions of the Ministerial Council on Energy and the Australian Energy
Market Commission.

DPI established the overarching policy and statutory framework for the project, and has
subsequently played an observer role in the project governance structure managed by
the industry for the project's implementation phase. Consistent with the policy
framework, DPI has not taken day-to-day responsibility for governance, or sought to
approve distributors' technology choices.

The key reasons for this approach are:

e The Minister for Energy and Resources has rule-making powers to direct the
course of the project. DPI's observer role provides it with full access to the
information it needs to advise the Minister on the possible exercise of his powers,
to specify project outcomes and address any risks that are not adequately
managed by the distributors.

e The electricity industry has major incentives to deliver the project and minimise
technology risk. Without an effective AMI system, the distributors and retailers will
face major revenue risks, and distributors will be unable to gain the initial benefit of
the resultant cost reductions.

e Further, the industry, not DPI, has the capacity to deliver the AMI project through
their ownership of the relevant assets and their expertise in metering and related
services.

e While electricity distributors have an incentive to exercise their market power,
including in cost recovery and metering service performance, the Australian Energy
Regulator has been specifically established to constrain their market power. Were
DPI to assume greater responsibility for the delivery of the project, this would
constrain the AER in performing this role.

Given the above factors, DPI's proper role is to ensure that the project outcomes are
clearly specified, to actively monitor project delivery, to advise the Minister whether to
intervene through use of his powers, and to leave the AER with full scope to regulate
the distributors' metering prices and services.
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RESPONSE provided by the Secretary, Department of Primary Industries —
continued

DPI's approach accords with the principle, annunciated (sic) by your office, of
‘allocat[ing] business risk to the sector that is best placed to manage risk and where
the appropriate commercial incentives operate.”

For DPI to play a greater role in project governance would create unnecessary and
inappropriate risks to the project and to Government.

Consistent with DPI's role in the AMI project and with the Victorian Guide to
Regulation, DPI advised the Minister on the- establishment of a performance-based
Order in Council (OIC), which sets out the AMI project outcomes to be delivered by the
industry. Recognising the risks associated with new technology, a process has been
included in the OIC to amend these outcomes if it is evident that the costs to deliver
the outcome outweigh the benefits. This ensures that customers' interests are
protected.

A second OIC has been made to govern the recovery of metering service costs,
including AMI costs. The OIC balanced the need to provide investment certainty—to
allow project financing to be secured during the Global Financial Crisis—with the need
to protect the long term interests of consumers with regard to the costs of metering
services. This OIC includes a number of checks and balances: broad information
gathering powers, access to regulatory accounts, and specific tests regarding
competitive tendering, commercial practice and prudence. DPI has written to the AER
to recommend that these powers be effectively and robustly exercised in its Final
Determination on metering charges?.

On a specific technology matter, your report highlights that certain communications
technologies that have been successfully deployed overseas may not perform well in
the Victorian electricity network. However, you did not clarify that one particular
communications technology (mesh radio) performed better than expected, and as a
result will be predominantly deployed in Victoria.

Distributional impacts

The forecast distributional impacts of the AMI project on consumers have been
assessed on several occasions, in each case showing that the impact on consumers is
substantially progressive.

Consumer engagement

Consumer representatives have been extensively consulted, through written and oral
submissions, and representation on key project committees.

. Auditor-General of Victoria Special report No 38 Privatisation: An Audit Framework for the Future, p14

2 Department of Primary Industries Victoria - AMI draft determination- submission, AER website
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RESPONSE provided by the Secretary, Department of Primary Industries —
continued

In recent correspondence, you state that the inadequacy of consumer engagement is
evidenced by the fact that consumers' submissions constituted a minority of those
received, arid consumer representatives constitute a minority of the project committee
on which they sit.

DPI does not accept this conclusion. Consumers' impact on the design and
governance of the AMI project has not been determined by the balance of numbers,
but by the merits of the arguments put.

Nevertheless, DPI recognises that a different approach to consumer engagement will
be required for the delivery phase of the AMI project. Plans for this new engagement
phase have been under development for some time.

Cost-benefit analysis

Three major cost-benefit analyses have been conducted through the development of
the AMI project, and have provided an increasingly clear picture of likely costs and
benefits.

You have expressed concerns about aspects of the initial cost-benefit analysis: that it
was an update of an earlier study by the Essential Services Commission rather than a
new study that it used an overly large ratio of peak-to-average electricity prices to
inform its estimate of consumers' electricity demand reductions, and that it used an
aggressive assumption regarding take up of time of use tariffs.

DPI has previously provided your office with detailed explanations as to why these

criticisms are invalid. To summarise these:

e DPI used those parameters in the ESC study that remained valid, and adjusted
those for which better information was available. This was a reasonable and
rigorous approach.

e Your office has assumed that the peak-to-average price ratio in a retail tariff must
accurately and dynamically reflect a historical average of wholesale price
outcomes. This assumption is incorrect. The selection of future retail price ratios is
informed but not determined by historical wholesale prices.

e Whilst all customers will not be placed on specific time of use tariffs, this
assumption will, on average, be correct.

e At least two other key assumptions in the initial study were demonstrably
conservative, for example, the assumed costs of augmenting peak capacity. To
properly review a cost-benefit study requires consideration of all parameters, not
one in isolation.

e The later cost-benefit studies used different combinations of parameters, yet also
concluded that substantial scope existed for net benefits to be realised. Importantly,
these were performed in time to inform the State's decision whether to proceed with
the rollout, and how to maximise its net benefits.
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RESPONSE provided by the Secretary, Department of Primary Industries —
continued

A further cost-benefit study is currently underway, using updated augmentation costs
and observed rates of take-up of time-of-use prices by consumers in other markets.
This is expected to produce a higher estimate of net benefits than previous studies.

Economic regulation

Your report expresses doubt as to the capacity of the AER to constrain cost over-runs,
and to ensure that subsequent cost reductions arising from the use of AMI will be
passed on to consumers.

First, your report does not make clear that the expected benefits to consumers will
arise from a combination of competition in the generation and retail sectors, and
economic regulation by the AER.

Further, the powers granted to the AER under the OIC for the recovery of metering
service costs provide the AER with substantial scope to ensure that the costs incurred
in the project are transparent and efficient, and that key cost reductions (for example,
in the avoidance of meter reading) are passed on.

The expected benefits to consumers not only arise from eventual cost reductions, but
also from service improvements—for example more rapid detection and restoration of
supply interruptions.

DPI will continue to liaise with the AER on the adequacy of its powers and the
effectiveness of its oversight of costs and benefit sharing. It is important to note that
the AER regulates the prices charged by electricity and gas network companies with
combined annual revenues of several billion dollars. A core feature of the regulatory
regime is to reveal and pass on to consumers cost efficiencies.

DPI is concerned that, in drawing conclusions on the likely cost impacts of the AMI
project, you have accepted on face value estimates by some stakeholders. DPI's
analysis of one of those studies revealed fundamental flaws.® In the other case, you
guote a media report which provides no information on which to validate the quoted
figures.*

3 Customer Protections and Smart Meters - Issues for Victoria, August 2009, St Vincent de Paul
Society (note that this report has since been amended to correct one significant error identified by DPI,
but not the second).

4 Power surge as savings cost more, The Age, 26 July 2009 reporting comments made by Domenic
Capomolla, Chief Executive Officer of Simply Energy.
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RESPONSE provided by the Secretary, Department of Primary Industries —
continued

DPI accepts in principle most of the recommendations in the report, but for different
reasons than those in your report. The project is a major undertaking that is now
moving from planning to implementation and delivery; it is therefore an appropriate
time to review governance, resourcing, risk, and stakeholder engagement. As set out
below, some of these recommendations are already being progressed.

Recommendation 1. Re-examine the existing governance structure of the AMI project
to proactively identify, assess, own and manage the project's strategic risks.

Already underway. DPI is currently reviewing the governance structure for all major
energy and earth resources projects in which it has a significant accountability,
including the AMI project.

The risks associated with the AMI project will continue to be allocated to the party best
able to control the risks, to avoid the inappropriate transfer of risk and liability to
government and/or the community.

Recommendation 2. Develop, appropriately resource and implement a stakeholder
engagement plan with a particular focus on addressing consumer issues arising from
the AMI project.

Already underway. A high priority has been placed on maximising consumer- benefits
from the AMI rollout, and a stakeholder engagement plan has already been developed
through the AMI Industry Steering Committee. Information is being provided to
consumers as smart meters are rolled out in their local area. Consideration is also
being given to the future scope of this campaign.

Recommendation 3. Actively engage with the relevant regulator to monitor and
oversee the transfer of expected benefits to consumers.

Already underway. For those benefits that will be realised through regulated network
services, DPI has been actively engaged with the regulator from the outset of the
project to ensure those benefits are passed through to consumers.

DPI continues to monitor the competitive parts of the energy sector to ensure that
competition passes on benefits to consumers.

Recommendation 4. Commission a program review by the Gateway Unit of the
Department of Treasury and Finance on governance and implementation of the AMI
project to date.
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RESPONSE provided by the Secretary, Department of Primary Industries —
continued

Support in principle. A program review will be commissioned by the Gateway Unit of
the Department of Treasury and Finance on the next phase of the AMI project (benefit
realisation). However, the Gateway Unit will not be engaged to undertake a
retrospective review.

Recommendation 5. Re-assess the economic viability of the AMI project by updating
the cost-benefit analysis to reflect existing and emerging risks as well as the impact of
changes to scope and underlying assumptions.

Already underway. The cost-benefit analysis is currently being updated and will use
more up to date assumptions for the demand response estimate, which is expected to
result in substantially higher benefits than previously quantified.

Recommendation 6. Use the Department of Treasury and Finance's business case
development guidelines and other advice to produce an updated cost-benefit analysis.

Support. The Department of Treasury and Finance's business case development
guidelines and other advice will be referenced in producing the updated cost-benefit
analysis. It is not expected that the results of the cost-benefit analysis will change
materially by the application of the guidelines.

Recommendation 7. Obtain assurance from electricity distributors that their candidate
technologies for AMI are capable of achieving the expectedjilllctionality and service
specification prior to the further installation of these technologies in customer
premises.

Already underway. Assurance has been sought on this point at key stages in the
project through the established governance arrangements (including a specific
provision in one of the OICs that requires the distributors to prepare and submit to the
Minister, on request, a comprehensive Risk Management Strategy for the project), and
this will continue. However, for reasons given above, DPI does not plan to direct the
use of particular technologies.

Further, the electricity distributors would be in breach of their licenses should their
candidate AMI technologies not be capable of achieving the expected functionality and
service specification (unless the cost of doing so exceeds the benefits, but only in the
case of non-core functionality).

Recommendation 8. Adopt the Department of Treasury and Finance's risk
management guidelines as a basis for monitoring and managing the risks which
threaten the economic viability of the AMI project.

Support.

Victorian Auditor-General’'s Report Towards a 'smart grid' — the roll-out of Advanced Metering Infrastructure 49






Auditor-General’s reports

Reports tabled during 2009-10

Report title Date tabled

Local Government: Results of the 2008-09 Audits (2009-10:1) November 2009

Public Hospitals: Results of the 2008-09 (2009-10:2) November 2009

VAGO'’s website at <www.audit.vic.gov.au> contains a comprehensive list of all reports issued by the
Office. The full text of the reports issued is available on the website.



VAGO

Victorian Auditor-General’s Office
Auditing in the Public Interest

Availability of reports

Copies of all reports issued by the Victorian Auditor-General's Office are available
from:

Information Victoria Bookshop
505 Little Collins Street
Melbourne Vic. 3000
AUSTRALIA

Phone: 1300 366 356 (local call cost)
Fax: +61 3 9603 9920
Email: <bookshop@dvc.vic.gov.au>

Victorian Auditor-General's Office
Level 24, 35 Collins Street
Melbourne Vic. 3000

AUSTRALIA

Phone: +61 3 8601 7000

Fax: +61 3 8601 7010

Email: <comments@audit.vic.gov.au>

Website:  <www.audit.vic.gov.au>



	AMI_Full_Report.pdf
	Contents
	Audit summary
	Background
	Overall conclusions
	Main findings
	Recommendations

	Audit Act 1994 section 16—submissions and comments
	Introduction
	Submissions and comments received
	Further comment by the Auditor-General

	1 About the AMI project
	1.1 Overview of Advanced Metering Infrastructure
	1.2 Audit objective and approach

	2 Governance of AMI
	2.1 Introduction
	2.2 Conclusion
	2.3 Governance requirements for the AMI project
	2.4 Stakeholder engagement and management
	2.5 Benefit realisation
	2.6 AMI project viability and management of risks

	3 Consideration of economic issues
	3.1 Introduction
	3.2 Conclusion
	3.3 Economic studies for AMI
	3.4 Economic basis of the 2006 AMI decision
	3.5 Economic case since the 2006 decision
	3.6 Implications for the AMI project

	4 Consideration of technology issues
	4.1 Introduction
	4.2 Conclusion
	4.3 Technology risks
	4.4 Technical components of AMI
	4.5 Technology trials
	4.6 Implementation uncertainty

	Appendix A. Audit Act 1994 section 16—submissions and comments



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




