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WORK EXECUTION STRATEGY

1.0 BACKGROUND

Hydro One Transmission’s Work Execution Strategy provides increased work execution
capacity and necessary flexibility to accommodate additional changes in future years.
This is necessary in order to address the required increases in planned transmission work
programs over the coming years and the continuing global business changes such as the
uncertainty regarding material availability and qualified personnel to undertake the work.
A focus on efficiency continues throughout Hydro One’s work planning and execution
activities and processes.

Transmission system projects and programs continue to be more complex to plan and
execute than in past years due to an increase in the total volume of work required, limited
system outage availability, long lead times required to obtain key materials and
equipment, and increased constraints from environmental regulation compliance. Each of

these items is discussed in greater detail below.

The 2013 and 2014 work program is increasing to accommodate the expanded work
necessary to meet Hydro One’s Sustaining program (i.e. infrastructure renewal/re-
investment) needs. Although there is a shift in asset investment from Development to
Sustainment, this work execution strategy positions Hydro One well to complete the
work in the test years. Hydro One has a long history of being a nimble work execution
organization that can accommodate changes in investment needs. This was demonstrated
with the Development program ramp up in recent years, a good example of which is the
construction of the Bruce to Milton high voltage line. 2012 is a transition year allowing
Hydro One to change focus towards a higher Sustainment investment plan. As described
in Exhibit A, Tab 16, Schedule 1, despite the increasing work programs in the past few
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years Hydro One has been able to maintain reliability and improve safety performance; a

strong focus continues on these two areas into the test years and beyond.

The following sections discuss the factors impacting the work programs as well as the

work execution plan.

20 MAJOR FACTORS IMPACTING FUTURE WORK PROGRAMS

Major capital work on the transmission system has steadily risen from approximately
$350 million per year in the middle of the last decade to expenditures of over $1.0 billion
per year in 2013 and 2014 as summarized below. A full discussion of test year capital

expenditure requirements is provided in the schedules found in Exhibit D1, Tab 3.

Aging system — An increasing percentage of the system has reached, or is approaching its
end of service life (typically 40 or 50 years) and now requires or will soon require
replacement. This vital need for infrastructure re-investment will continue to increase

substantially throughout the decade as discussed further in Exhibit C1, Tab 2, Schedule 2.

System Expansion and Growth — Over the past few years, significant transmission

investments in the addition or substantive upgrade of major lines and stations have been
required due to the changes and system needs resulting from the retirement of coal-fired
generation, the significant addition of new generation sources including gas-fired and
renewable resources, and the load growth in a number of regions in Ontario. The size
and number of major transmission projects over the last five years has been
unprecedented in recent decades as they must be completed over a relatively short period
due to the volume and urgency of meeting the various supply needs. For example, in
2012 the Bruce to Milton project will be placed into service while numerous other major

projects approved by the OEB in previous decisions are being undertaken. The overall
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gross spend for transmission Development capital projects for 2013 and 2014 is
comparable to expenditure levels of the last five years, however the overall net spend is
lower as large amounts of generation work is mostly recoverable from generators. A

complete discussion of these projects can be found in Exhibit D1, Tab 3, Schedule 3.

Introduction of New Technology — The original protection and control systems used to

monitor and manage the transmission system have been replaced by new modern
technologies. As a result, what a few years ago would have been a simple like-for-like
replacement, now often requires a fundamental redesign and replacement of the complete
system at a location. This renewal work began several years ago and continues through
the test years at a higher level. Concurrent to this, Hydro One will also leverage
knowledge gained from the Owen Sound smart grid pilot project which will be completed
in 2012. Not only are efficiency gains seen during the capital installation phase, which
utilizes more efficient designs, the new designs use modern computer-based P&C
equipment that require less ongoing maintenance. Hydro One has also introduced new
technologies during heavy construction work. For example new pole setting machines,

vibrohammers and foundation jacks have improved efficiencies and enhanced safety.

Increasing Compliance Needs — As a result of failures over the past decade in the North

American transmission grid and similar occurrences in other countries, transmission
design and operations are subject to continued increasing compliance requirements.
NERC plays a large role in defining the requirements. Similarly environmental
legislation has increased levels of regulation requiring compliance. Vegetation
management staff are having increased interaction with regulators to negotiate work
restrictions. New training and field work plans have been put in place to deal with the
requirements. These incremental increases in compliance work continually add new
items to the existing work program and increase the level of verification and quality

assurance activities on established work.
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Green Energy & Green Economy Act 2009 (GEGEA) — The GEGEA has resulted in

large amounts of renewable generation being planned, developed or constructed

throughout the province of Ontario since its introduction in 2009 and the required
transmission system investment discussed earlier. The government’s Long Term Energy
Plan (LTEP) has identified three transmission projects designated to Hydro One to
increase the transfer capabilities in primarily southwestern Ontario to facilitate the
connection of higher levels of renewable generation. These and other projects that
facilitate renewable generation are described further in the Hydro One Transmission
Green Energy Plan in the Exhibit A, Tab 14, Schedule 1 and in the Transmission
Development Capital Exhibit D1, Tab 3, Schedule 3.

3.0 IMPLEMENTATION OF WORK EXECUTION STRATEGY FOR THE
2013 - 2014 WORK PROGRAM

Hydro One Transmission has taken a number of actions to increase the volume of work
the Company can complete in future years. Hydro One Transmission is now using fully
integrated work planning methods that balance and optimize the use of internal and
external resources, costs, system outages, customer needs and material availability.

These include:

3.1 Increased Work Bundling and Outage Optimization

Many of the transmission projects and work programs require parts of the system to be
electrically isolated while the work is being performed. Getting the required planned
outages is increasingly difficult as each year the transmission system grows larger and
more complex as new generators are added, additional customers are connected and
supplied loads increase. All of these factors limit the number and duration of outages that

are approved by the IESO for Hydro One Transmission to complete its work programs.
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In addition, planned outages are susceptible to being cancelled. Cancellation can be due
to storm activity, customer demands, system constraints as dictated by the IESO, etc.
When planned outages are cancelled due to system constraints or severe weather, crews
have to be demobilized and the work and its required outages rescheduled for some future

date. Outage cancellations increase project costs and limit work accomplishment.

Hydro One has made a number of improvements to outage planning to mitigate the risk
of not being able to do the work. Often when work is required on a line section or in a
station, there is other work planned for the same assets but at some other time. By
bundling of this work Hydro One can reduce the number of outages and take advantage
of efficiencies derived from the combination of several pieces of work into a single work
package. Hydro One has defined outage zones, called Transmission Station Outage
Groups (TSOGs), to allow for this bundling. For example, during a circuit outage, the
following work would be done at the same time: deficiency reports, line maintenance
including power washing; insulator replacement; protection system maintenance;
transformer station line disconnect and ground switch maintenance; and line capacitive
voltage transformer maintenance. Similarly, during a transformer outage the following
maintenance work can be done at the same time: transformer mechanical and electrical;
transformer protection systems; transformer spill containment; surge arrester; potential

and current transformer; transformer low voltage bus; and disconnect switches.

In addition, Hydro One has implemented a long term balancing of the preventive
maintenance programs for switches, transformers and instrument transformers. This
means that the work programs have been aligned into integrated and optimized
maintenance frequencies and plan dates to minimize outages. For example, this allows
for all switch maintenance on a given circuit to be planned for the same year, with a

single outage requirement.
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Completing more bundled work at common locations enables Sustainment work and
Development work to be planned and executed in an integrated manner under a common
work plan. This reduces the number of system outages required, utilizes resources more
efficiently, increases the total volume of work that can be executed, and positively
impacts customer satisfaction. Fewer planned outages reduce risk to system reliability

where circuit redundancy exists, and reduces customers out of power on radial circuits.

Optimized outages and bundled work directly reduces both switching time requirements
as well as crew windshield time. Reduction in these activities helps reduce the risk of

injury to workers and reduces greenhouse gas emissions.

The more advanced planning that is done, and the better visibility crews have to the
work, the better Hydro One is able to optimize work execution. A recent example is the
work in Hurkett Swamp on the high voltage lines A6P rebuild and A7L tower foundation
repair. Both activities were completed, not only sharing the outage windows, but also

sharing the winter roads.

There will always be a need to cancel or reschedule outages due to changing system,
customer or business requirements. However, minimizing cancelled or rescheduled
outages directly improves work efficiency. The volume of planned equipment outages
processed annually from 2006 to 2011 has increased by 63%, while through the use of
improved outage planning tools and processes, as discussed in the following section, the

number of cancelled outages has only increased by six percent.

3.2  Operations Processes and Tools

The outage planning process has been developed based on timelines and outage impact.
In general, equipment outages which tend to have a major impact on the power system

and or customers are identified well in advance to ensure this work can be accommodated
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with minimal impact. Equipment outages which have little or no direct impact to the
power system or customers are typically identified and planned on a shorter time
schedule realizing that this work can easily be fit around the larger more impactive
equipment outages. Hydro One meets with customers to jointly select the best
opportunities and dates for the equipment for the following year. An optimized and
bundled outage schedule for the following year is developed for the most efficient use of
workforce and equipment while striving to minimize impact on the power system and

affected customers.

The Network Outage Management System (NOMS) is the operational system used to
plan, schedule, communicate and track planned equipment outages. This system was
originally placed in service in 2002 based on both technology and business requirements
at that time. A new version of the NOMS tool was released in late 2010. This version
incorporated new functionality and work flow to improve outage throughput. Key
enhancements included functionality such as outage conflict identification, outage
bundling identification, web based user interface for customers, integration with the
corporate reporting tool, work flow with the ability to assign and send e-mail
notifications both to internal and external customers and improved metrics. These tools
have improved the efficiency of the outage planning and scheduling process recognizing

the high volume of the work programs.

3.3  Standards and Repeatable Designs

All of the transmission lines work is based on a catalogue of standardized components.
Line engineers select the towers, the insulators, the hardware, the conductors, and even
the foundations from the catalogue. In the stations environment, Hydro One now has
developed many standard building blocks which are used on a repeatable basis.
Examples include “Protection, Control and Telecom (PCT) in a box” whereby the entire

protection and control and telecommunications system for a station is manufactured and
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delivered to the site by a manufacturer who works from standard design drawings. This
approach is more cost effective and simpler from the perspectives both of design and
staging into service to replace the entire relay building using this standard design rather
than replace individual components. Replacements using standard PCT building design
result in savings of about 15% when compared to replacements of individual components
of protection and control systems. As well, it is an effective means for best utilization of

resources.

Another example is standardised Distributed Generation (DG) connection equipment and
standardized commissioning and inspection work modules.  Further examples would
include low profile transformer station design, modular oil-water separators, transformer
foundation and spill containment designs for all standard transformers ranging from the
smallest to the largest, station service systems and modular distribution stations. New
stations are being designed in 3D CADD using standard library components. On smaller
Dual Element Stop Network (DESN) stations the application of this methodology has

reduced the design time from six months to one month.

During the commissioning phase of an asset’s life, field crews must validate correct
functionality and also apply protection and equipment calibration settings. The standard
designs allow for common commissioning processes and procedures to be developed.
This is vitally important at a time where Sustainment work is high since these programs
cover many locations across the province touching many different field crews. Common

approaches used by crews are an important part of Hydro One’s work execution strategy.

Hydro One continuously adds to the list of standards and repeatable designs that are used
to minimize the design effort and maximize the opportunities for strategic sourcing

savings. This is discussed further in section 3.5 Strategic Sourcing of this exhibit.
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3.4  Work Programs Releases

There is a direct correlation between quality upfront planning and the ability of service
groups to effectively and efficiently execute the work. Asset Management continues to
improve the project definitions and timeliness by which work is released. Earlier releases
allow the services groups to more efficiently plan and execute work. Construction
productivity is enhanced since there is sufficient time in the schedule to order materials in
such a way that they arrive at the jobsite when required according to a logic-driven work
schedule, thus reducing the lost efficiency and additional costs associated with
workarounds caused by missing materials. Early release of the programs leads to
efficiency in that the work can be better planned and therefore scheduled when site
conditions are optimal. For example crews take advantage of frozen conditions when

access may be an issue.

Early and multi year work releases for Sustainment capital programs are particularly
beneficial for the field execution and commissioning teams as this type of work involves
considerable planning for outages, materials, staff skills, and coordination with other
capital or maintenance work. In addition, new equipment usually means new technology
and therefore new commissioning and maintenance documents need to be written. The
early and multi year release of the work better prepares the field teams for the higher

Sustainment program in the test years.

3.5  Strategic Sourcing

New materials and equipment incorporated into each capital project account for
approximately 35 to 40% of the total cost of the project. Much of this material and
equipment is unique to the needs of high voltage transmission systems and is

manufactured by a small number of specialized global businesses. As a result of
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globalization, most Hydro One suppliers of specialized equipment are located outside of

Ontario, and many outside of North America.

Growth in other parts of the world coupled with very large government infrastructure
programs in Europe and North America is resulting in a rebound of the global electrical
equipment market from the 2008 — 2010 down turn. Manufacturing plants for specialized
equipment are starting to reach full capacity. Through Hydro One’s collaborative
planning and strategic sourcing programs, contracts are in place and long lead time
materials are being effectively managed to mitigate any potential impacts on executing
Hydro One programs due to material delays. An “open orders” status report has been
established to monitor the order placement status of essential project materials and
equipment. This report ensures material delivery delays are minimized and expedited
where possible. This report is used as a pro-active indicator that contributes to ensuring
project materials will be delivered on time and enables greater work accomplishments.

Strategic sourcing is a fundamental component of the work execution strategy. Bulk
purchasing has also been more broadly facilitated by the use of standardized designs
discussed earlier. Materials must arrive when scheduled so that work execution can be
done efficiently. The improvements made in this area have reduced the need to
reschedule crews and outages. This becomes very important with Hydro One’s
Sustainment program where high volumes of similar work are executed across the
province. As such, delayed delivery of material can have far reaching impact on many

crews and outages.

Strategic sourcing has generated significant savings over traditional spot purchasing on a
project by project basis. This is discussed in Exhibit D1, Tab 4, Schedule 3. Its success is

based on having a good understanding of longer-term investment plans and priorities.
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Strategic sourcing including bulk purchasing is a significant contributor to Hydro One’s

cost savings initiatives and the Company’s ability to complete the work programs.

For example, a review of the entire fleet of high voltage power transformers revealed
many non-standard transformers existed across the system. Many were reaching end of
life and needed to be replaced. A design review was undertaken and a transformer
standard was established. Contracts have been established and power transformers are
being purchased in a bulk manner to meet future work program needs. Significant
savings of $24 million between 2009 and 2011 have been realized in the form of lower
overall purchasing costs, as well as benefits associated with greater conformity and
standardization of power transformer designs; a further savings of about $25 million is
expected to be realized between 2012 and 2014.

Standardized designs have also resulted in unit price reductions for bare conductor and
standard switches, resulting in estimated savings of $9M over 2012-2014. Hydro One is
currently evaluating bulk purchasing for other long-lead commaodities. The primary focus
is to strategically source all products and services (where possible) and ensure they are
under contract to mitigate long lead times, ascertain favourable prices and ensure Hydro

One remains agile in reacting to business plan changes.

Through Hydro One’s strategic sourcing program critical materials and services,
contracts and contracting are being proactively managed to ensure work execution needs

are being met.
3.6  Logistics Support
An important element of the Work Execution Strategy is optimizing the material stocked

in the Company’s warehouse. Hydro One has embarked on a Logistics approach to
support the need for project and program timelines. The strategy provisions core
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materials from stock rather than waiting to purchase these materials only after projects
have received final approval. The materials lead times are therefore reduced. Materials
are staged from a central warehouse and deployed as soon as they are needed on the work
site. The result is that materials bottlenecks associated with vendor lead times have been

largely eliminated.

3.7 Resource Planning and Management

Transmission system work programs are completed on a project-by-project basis by
Hydro One resources, by external resources or in combination. Internal work capacity
represents a challenge to work execution. A significant wave of retirements has begun
and is expected to continue over the next decade. In addition, specialist power sector
engineers have been more difficult to recruit than in the past, due to competing needs
from other organizations in Ontario, Alberta and from international organizations
recruiting to satisfy major global expansions in China, India and other rapidly expanding
locations. A full discussion of all the human resource challenges are provided in Exhibit
C1, Tab 5, Schedule 1.

By assessing the long term planned work, Hydro One Transmission identifies any
developing gaps between the supply and demand for key resources well in advance of
their need. This information is used to create resourcing plans that are directly tied to the
specific needs of the work program and to identify in advance work that will be

outsourced.

For example, to handle project changes a resource model is maintained that enables
Hydro One to quickly evaluate what additional work can be undertaken at any time and
to evaluate the impact of a proposed change in priority or redirection of effort due to

some system event. This model is integrated with Hydro One’s resource plans for each of
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the projects in progress, enabling the Company to assess the loading across resource
categories. Traditional project management focuses on the critical path of each individual
project separately, thus ignoring the conflicts between individual projects and project
managers arising from conflicting reliance on the same scarce resources. The resource
model also focuses on identifying the critical resource allocation conflicts and schedules
their priorities amongst the competing projects in order to optimize the overall

performance of the work program.

3.8 Outsourcing

When the work program requirements exceed the capabilities of the Hydro One
workforce, additional work is contracted out. Although the Hydro One construction
workforce is scalable to match the work program needs, there is a practical limit to its
size defined by the volume of work that can be safely and efficiently planned and
managed by internal staff. The work contracted out, typically greenfield and brownfield
projects as well as some major refurbishment projects, is completed using a combination
of internal resources, engineering subcontracts, construction contracts or arrangements
contracted on a fixed-price basis. As well, certain types of work which require
specialized skill sets Hydro One does not have internally and are very low volume such
as Static VAR Compensators, Series Capacitors and some buried cables, are normally
constructed by “turnkey” contractors. The work execution strategy also recognizes that
the work must be completed without workplace injuries, be of high quality, on time and
at a competitive cost. Hydro One continues to monitor and analyze similar projects which
were executed internally and externally in order to drive internal continuous
improvement initiatives and to focus contracting on areas which are most cost effective.
This approach fosters competitiveness within both internal staff and external contractors.
Having a highly skilled internal workforce means the Company has options and can pick

the best one for the circumstance.
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In addition, Hydro One utilizes engineering contractors where necessary to ensure the
efficient execution of the work program allowing the Company to manage the significant
increases in the program and the ongoing variation in requirements for specific skills on a
weekly basis. Union purchased services agreements somewhat hamper Hydro One’s
ability to use contractors in some areas. However, several initiatives involving
contractors have been undertaken. For instance, one significant initiative has been the
migration to three dimensional computer-aided design (3-D CAD) and software that
automatically generates wiring diagrams (Autowiring), which will result in fewer
drawings being required and the elimination of drawings completely in some

circumstances.

Outsourcing of all or a portion of a project continues through the test years. This is
illustrated in the following table. Examples of major projects with significant
outsourcing components include the replacement of high voltage cables in Toronto, the
Milton Static Var Compensator, the new Orleans Transformer Station in Ottawa and the

new Clarington Transformer Station in Oshawa.

$ millions 2010 2011 2012 2013 2014
Outsource Total 132 108 123 317 348

As the total work program grows, Hydro One’s outsourcing strategy ensures that

sufficient resources are available to execute the work in the test years.

3.9  Resources and Enhanced Expertise

Over the past few years, Hydro One staff with accountability for work program
execution, have increased their critical resources to accommodate the growing work
program and to offset growing staff demographic attrition. The strategy in the near-term

is to continue ramping up delivery on the work accomplishments identified over the test
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years but to do so while maintaining regular staff levels at 2012 levels. This will be
accomplished through the increased utilization of casual workers and temporary

employees, and by the prudent use of overtime.

A key component of the work execution strategy is the optimal deployment of Hydro One
expert internal resources. The Company possesses what is arguably one of the finest
engineering teams anywhere in the high-voltage transmission sector.  Optimal
deployment of internal resources to maximize work program execution has been
implemented to allow a fairly small group of highly skilled senior engineers to oversee
the accomplishment of several tasks being done by several teams, instead of overseeing

one task executed by one team.

Casual Trades continue to be a source of seasonal resources for significant programs such
as brush control. See Exhibit C1, Tab 5, Schedule 1 for headcount details. Extensive
training programs are deployed annually to ensure these types of staff are qualified to do

the work.

Hydro One prides itself on its highly flexible Construction workforce giving the ability to
meet the demands of the work program. Through a combination of regular staff, Casual

Trades, temporary, and overtime, both skill sets and cost are optimized.

Efforts also continue to enhance the skills and on-the-job effectiveness and efficiency of
Hydro One’s new grad hires through continuously refined and improved internal training
programs. Similar efforts continue with respect to Hydro One’s trades apprenticeship
programs as well as its co-op student programs. Hydro One has also partnered with
universities and colleges to develop curricula to educate students specific to the
Company’s industry. Hydro One is certified by the Ministry of Training, Colleges and

Universities to deliver its own apprentice training and also provide this service under
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contract with other utilities. Please refer to Exhibit C1, Tab 5, Schedule 1 for further

details.

At the same time that Hydro One must deal with an expanding work program, it must
also deal with a workforce demographic that will see a significant number of experts
retire within the next few years, so programs have been initiated to preserve essential
know-how for the next generation. For example, Hydro One has had good success using
line crews with a large apprentice component under the guidance of just a few tradesmen
to quickly learn the required skills and become very productive. This fast tracking of
skills development allows the project to be efficiently delivered while ensuring qualified

resource succession.

The focus on maintaining high employee engagement continues which positively
influences workers commitment. This is discussed in more detail in Exhibit C1, Tab 5,
Schedule 1.

Many of the efficiencies described above will be facilitated by the Cornerstone project.
The specific efficiencies and expected savings are described in Exhibit D1, Tab 4,
Schedule 3.

3.10  Monitor and Engage Regulators on Environmental Regulations

Environmental legislation and implementation of regulations associated with legislation
such as “Species At Risk Act” and “Migratory Birds Convention Act” has increased,
impacting project timelines. Hydro One has increased the levels of interaction with
regulating authorities such as Ministry of Natural Resources to negotiate practical
measures that balance the needs of species or environmental concerns and the work

requirements of the company’s maintenance and construction projects. In fact, the Bruce
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x Milton biodiversity initiative has positioned Hydro One as a partner on this issue with

the Ministry of Natural Resources as well as Conservation Authorities.

Hydro One has cooperated with the Ministry of the Environment on their approvals
streamlining initiative. A new Environmental Compliance Approval (ECA) process
under the Environmental Protection Act has replaced Certificates of Approval under the
EPA and the Ontario Water Resources Act. As part of this process, Hydro One provided
feedback on the types of facilities that are subject to ECA approvals and implemented
changes internally to facilitate those applications. Efficiencies have been gained on both
sides. Hydro One has also been cooperating on the implementation of the Renewable
Energy Approvals (REA) process for generation projects. Hydro One has provided input
to the Ministry of Energy Guidance Document (for generators) and shared experience
with the connection of Distributed Generators (DG's). Hydro One has also been meeting
with DG's to educate them on approval requirements. This customer focused dialogue
has worked very well and has reduced the risks that Hydro One's connection

requirements would impact in-service dates for the DG's.

Hydro One participates on an Environmental Assessment (EA) Proponents Group and
Provincial EA Advisory Committee building positive relationships with Provincial
Ministries and agencies (eg Go Transit, Ministry of Natural Resources, Conservation

Ontario, etc).

Hydro One has developed some work practices to ensure its operations minimize impacts
and continues to engage the regulators at both local and policy level as well as through

the CEA to find practical solutions to environmental regulations.

In the context of Hydro One’s brush control programs, some local and municipal

government agencies seek to implement controls beyond the Pesticides Act that would
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restrict or seek to prohibit the use of herbicides for selective brush control. Hydro One
continues to work with these bodies to mitigate the risk of not accomplishing its work

programs.

Environmental stewardship is a core element of Hydro One’s strategic plan. Working

closely with government regulators is a fundamental part of the work execution strategy.

40 SUMMARY

There are many factors changing the volume and characteristics of the future work
program as well as the key enablers for successful completion of this work. The past few
years had a large component of Development work whereas the test years transition to a
greater proportion of Sustainment programs. As compared to Development work, the
Sustainment programs are characterized by different complexities in both the planning
and execution phases with generally more outages and a greater variety of materials
required for completion. As such, 2012 is a year of transition in which the foundation is
laid in terms of people, processes and tools to adjust to this new paradigm of Sustainment
work. Hydro One has developed a comprehensive strategy to maximize the work
execution capacity. Together with the items outlined in this exhibit, there are numerous
incremental efficiency initiatives recently undertaken and planned in 2013 and 2014
throughout the business as discussed in Exhibit A, Tab 17, Schedule 1. Hydro One’s
work execution strategy meets its customer’s needs, improves overall system
performance and accommodates the expanded work program necessary to meet the

Company’s Sustainment and Development program needs.



