© O~NO U1 A W N R

N RN NN R R R R R R R R R R,
W N R O LV 0N OO U A~ W N R O

PUB-Nalcor-136
Rate Mitigation Options and Impacts Reference

Page 1 of 2

Q. Please provide a copy of the following process procedures for Newfoundland

Hydro’s hydro facilities:

a.

b.

Work Management
Maintenance

Operations

The attached work management, maintenance and operations processes are
part of Hydro’s Asset Management program. Hydro initiated an asset
management approach in 1998. After this time, the Hydro Generation
department established its work management process, which was aligned
with the asset management practises.” In approximately 2010, the existing
asset management structure, framework and roles were adopted by the

”2 outlines the

organization. Corporate Policy “PE2, Asset Management
Asset Management principles, scope, framework, roles and responsibilities.
Since 2010, this approach to asset management has guided the
establishment and alteration of processes, procedures, standard work

methods and operating instructions.

In 2018, in conjunction with the implementation of new J D Edwards
Enterprise 1 software, the Office of Asset Management established eight
“best practises” business processes® involved in the areas of asset records,

preventive maintenance creation, work prioritization, planning, scheduling

! Refer to PUB-Nalcor-136, Attachment 1, “Work Execution Implementation Process Manual”.
? Refer to Reliability and Resource Adequacy Study PUB-Nalcor-136, Attachment 2: “Policy PE2 — Asset

Management”

* Refer to Nalcor’s response to PUB-Nalcor-137, which provides information on the Oracle JDE EnterpriseOne
(E1) software package.

* Refer to Reliability and Resource Adequacy Study PUB-Nalcor 136, Attachments 3 through 9 for the eight
business process documents.
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and work order management. While existing departmental processes
function with the new software, departments will incorporate in their Asset
Management/Reliability Improvement plans activities which, where
appropriate, will initiate efforts to align their area practises with the eight
processes and future releases of new processes to enhance asset

management performance.

In addition, Hydro Generation conducts a Monthly Generation Performance
Meeting to review production statistics, outage data, ongoing and new
reliability concerns, work order reports, and completion of outstanding
corrective actions and action plans with the objective of establishing

additional follow-up actions, if required.

The Asset Management principles, scope, framework, roles and
responsibilities guide the establishment of processes, procedures, standard
work methods and operating instructions. The operation and maintenance
of hydro facilities are completed in accordance with maintenance
procedures, standard work method and operating instructions. Individual
maintenance procedures and work methods are developed as required for
an asset and are completed at a pre-determined frequency by the
appropriate work crew(s). The operation of Hydro’s hydro facilities is
undertaken in accordance with established technical operating instructions

which are developed as required.
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Work Management

Work execution is one of three components making up the work management
process. A work management process is a method by which work is identified,
selected, prioritized, budgeted, planned, coordinated, scheduled and executed.

The Hydro Group of Companies has further defined the Work Management
process into the following:

1. Work Identification and Prioritization (WI&P) Process

2. Work Budgets Process
3. Work Execution Process

Figure 1: High Level Core Processes

Asset Management

Work Management
Work Management Work Management
Identification Execution
& Prioritization Budgeting

Goods &
Services
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Work Identification and Prioritization (WI&P) Process

The purpose of this part of the Work Management Process is to identify, evaluate
and prioritize work to ensure that the work funded by the Hydro Group of
Companies is aligned with the corporate strategic plan and matched to available
financial resources. More specifically the process will take incoming proposals,
needs and requirements, screen them based on high level strategic/business
value, develop work estimates/projections (i.e., material, labour, costs, and
person-hours, etc.) and deliver all future approved work requirements into the
Work Budgets process. Projects and initiatives will be ranked and prioritized at a
departmental level and eventually, at a cross-divisional level. This corporate
prioritized work listing will be balanced to match financial resources and then
delivered to the work budgets process for development of future plans.

Figure 2: WI&P Process Overview

Version 1 Page 3 2/25/2005
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Work Budgets Process

The purpose of this part of the Work Management process is to provide all
parties within the Hydro Group with the information to properly schedule and
budget work efforts. Through the consolidation of information from many sources,
this process will provide the following deliverables:

Master Work Plan and Schedule
Master Resource Plan and Budget
Master Procurement Plan and Budget
Financial Budget

Communications Plan

ahoON=

The Work Budgets process will gather and consolidate information used in the
Master Work Schedule, Resource Schedule, Procurement Plan and Financial
Budget. The information will be reviewed identifying and communicating all
instances when demand exceeds available resources. The process will facilitate
negotiation of any identified conflicts. Changes and updates resulting from the
negotiation will be incorporated into the appropriate schedules and plans. An
internal review of the proposed schedules and budgets will be performed offering
a last point of resolution for any outstanding conflicts. Final external review and
approval of the financial budgets will trigger the communication of approval for all
schedules and budgets to the Work Execution process.
I
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Figure 3: Work Budgets Process Overview
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Work Execution Process

1. PURPOSE:

The purpose of this part of the Work Management process is to provide an
effective and efficient means to properly manage the execution of work;
more specifically the five work plan types approved in the work budget
process. This process is designed primarily to handle work of which there
is sufficient time to plan and schedule. However, there are provisions to
handle emergency and urgent work as well. The process was designed
realizing that it’s not logical or economical to plan all work to the same
degree and as a result the process contains guidelines to help determine
the degree of planning work should receive. The process is intended to
provide a means through which quality work can be performed on
schedule at least cost.

Step 7.
Close Out
&
= Reporting

Step 3.
Planning

Step 5.
Schedule

Step 6.
Execute

Step 4.
Establish

L

Step 1. Step 2.
Work Needs
Identification Assessment

& Prioritization

Figure 4: Work Execution Process Overview
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2. OBJECTIVES:

One of the strategic goals of The Newfoundland and Labrador Hydro Group
of Companies is to “Optimize the Performance of our Employees”. The
primary objective of the Work Execution Process is to increase employee
productive time by reducing waste time thereby making the most efficient
use of resources in the execution of work. To meet this objective the
company had to:

1. Define and map an effective and efficient Work Execution Process.
2. Define and communicate the roles of all process participants.
3. Identify/establish lines of communication within the process.

4. Provide adequate measures to monitor progress and promote
accountability.

5. Establish and communicate work priority definitions.

6. Establish means for storing standard job plans for repetitive jobs.

7. Ildentify and provide tools to support the process.

8. Provide necessary process training.

Some of these objectives were determined from a root cause analysis of
the issues and concerns documented as a result of surveys,
questionnaires and interviews done across the Hydro Group of Companies.
Other objectives were a result of interviews and visits to other companies

to see what they do. The lessons learned both internally and externally
were incorporated in the objectives.

Version 1 Page 6 2/25/2005
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3. BENEFITS:

1. Increased productive time by reducing delays.
2. Improved utilization of human and physical resources.
3. Formal documented Work Execution Process for the Hydro

Group of Companies.

4. Clear definition of Roles and Responsibilities for participants.
5. Improved lines of communication between stakeholders.

6. Metrics to allow performance measurement.

7. Ownership of outages to provide better utilization.

8. Improved management of work through a consistent approach

to work prioritization.
4. PROCESS OVERVIEW (BASIC CONCEPTS):

The Newfoundland and Labrador Hydro Group of Companies performs work that
generally involves either routine or project work. Routine work is ongoing and to
some degree repetitive and is work normally done to sustain the business.
Routine work consists of corrective, preventive, non-maintenance and some
small capital work such as service extensions and distribution system upgrades.
Project work is normally a means to respond to those requests that cannot be
addressed within the organization’s normal operational limits. Project work is
work performed on assets on a one time or infrequent nature. Projects will be
categorized as either capital or operating. Separate process flow charts have
been developed for both routine and project work.

The redesigned process involves a seven-step process from the time work is
identified until close out and reporting:

1. Work Identification (WIP)
2. Needs Assessment and Prioritization Guidelines
3. Planning
4. Establishing/Confirming Target Dates
5. Scheduling (WE)
6. Executing the Work. Process
7. Closeout and Reporting
Version 1 Page 7 2/25/2005
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Work Identification

Any employee or stakeholder can identify work.

Needs Assessment and Prioritization

All work has to be assessed to see if its meets value added criteria and
needs assessment criteria as defined in Work Identification and
Prioritization Process.

Work that passes through the WI&P Criteria has to be prioritized. The
priority definitions for routine work were developed as part of the Work
Identification & Prioritization Process and will be used as guides to Work
Execution. Project work will be assigned relative priorities ranked in order
of most too least important.

Planning

Work order planning is a major strategy to improve maintenance efficiency
with regard to unproductive maintenance time. Planning guidelines and
considerations have been developed as part of this process. Planning
involves many considerations such as clarifying /developing scope,
estimating labor by craft, identifying parts and material, developing
schedules, identifying/arranging outages, etc.

Establishing/Confirming Target Dates

When the work order plan is complete and final approval given, it's ready
to be acted on. Based on priority, delivery of parts and services,
manpower availability, outage availability, etc., target dates are
established. Again, valuable time should not be spent determining target
dates for low priority work. Parts, services, etc. are arranged based on
target date. When all conditions have been established, the work order is
moved to waiting to be scheduled backlog (status 44).

Scheduling

Scheduling is the step in the process where the planner moves work to a
weekly schedule based on priority, craft hours available, target start dates,
outage availability, etc. The degree of compliance with the weekly
schedule is a primary measure of how well the process is working. Plan
your work and work your plan.

Version 1 Page 8 2/25/2005
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an important part of Work Management? Work Execution

Execute the Work

At this stage the supervisor assigns individual work orders to the
employees for execution. Employees are expected to follow the plan and
supervisor is expected to monitor progress to complete work on schedule,
on budget. Any deficiencies or problems encountered with the plan after
the work has started are to be handled by the supervisor or the trade’s
people. Emergency type work is also handled by supervisor and trades
people in the same manner.

Close Out and Reporting

When the work is complete, all applicable reporting must be done. Close
out normally involves describing the actual work performed, retiring/
disposing/adding new assets, reviewing/ modifying/saving work plans,
providing feedback to planners, reviewing schedule, budget and quality
performance and doing a post implementation review.

SCOPE:

a) Begins With: Begins with approved work budgets including
Master Work Plan and Schedule, Master Resource Plan and
Budget, Master Procurement Plan and Budget,
Communications Plan and Corporate Budget.

b) Includes: Identification, Needs Assessment & Prioritization,
Planning, Establishing Target Dates, Scheduling, Execution,
Closing Out & Reporting of Work of the five work plan types.

Also includes specifications/justification of any required
software, tools, or other enablers to support the process.

c) Excludes: Development and acquisition of technology
enablers and activities falling within the Asset Management
Process, Goods & Services Process, Work Identification &
Prioritization Process and Work Budgets Process.

d) Ends With: Completion of quality work on time at least cost.

Version 1 Page 9 2/25/2005
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6. CRITICAL SUCCESS FACTORS:

1. Executive Management Commitment/Involvement through re-
enforcement, support and process improvement targets.

2. Departmental Ownership and Commitment from all process
participants. Take it, use it and improve it.

3. Initial and follow-up training/communication of process to all
participants.
4. Promotion of a proactive maintenance environment versus a

reactive maintenance environment.

5. Adherence to priority definitions. Ensure that when we are doing
reactive work that it is “Real” Emergency Work. Remember
unplanned work activities cost three times as much as planned.

6. Development and communication of Roles of all participants.

7. Continuous Improvement of Process.

8. Measures to monitor progress, promote accountability, and chart
improvement.

7. INTERFACES & DEPENDENCIES ON OTHER PROCESSES:

Work Identification and Prioritization

The day-to-day execution of work can lead to the identification of other work
items for future project work or work plan initiatives. Project work or initiatives for
consideration in future work plans and identified within the Work Execution
Process will be input to the WI&P process. New project work to be fast tracked
for execution in the current year or current year project work that requires major
changes will be routed through WI&P processes and later through work budgets
to determine impact.

The Work Execution process will utilize the same evaluation criteria used to
determine need and work priorities as outlined in the WI&P process. The WI&P
Process Improvement Team has developed guidelines for use with the routine
workflow.

Version 1 Page 10 2/25/2005
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Work Budgets

The Work Budget Process provides a masterwork plan and schedule, master
resource plan and budget, master procurement plan and budget, financial budget
and communication plan as inputs to Work Execution Process.

New project work to be fast tracked for execution in the current year or current
year project work that requires major changes will be routed through WI& P
processes and later through work budgets to determine impact.

Goods and Services

The day-to-day execution of work will require interaction with other processes.
The most obvious of these is the goods and services process. The availability of
materials and services to do work is just as important as the availability of labour.
Through good planning we will identify our material requirements in advance
allowing enough lead time for the delivery of materials and services before work
is scheduled to start. In order to be successful the goods and services process
must provide a means to communicate the availability of materials and lead times
required for inventory items not in stock. Long-term work plans will allow for long
term material plans, less stock outs and fewer scheduling delays due to material
shortages. Work Execution will provide Materials Management with realistic
advanced target start dates to ensure timely delivery of Goods and Services.
Goods and Services will provide Work Execution with follow up information on
material delivery dates. In urgent and emergency situations the Goods and
Services Process will allow for immediate materials procurement.

Asset Management

The execution of work especially capital projects will result in the addition of new
equipment and the retirement or relocation of others. The asset record
management process provides for adding, disposing, retiring, transferring or
refurbishing an asset. The work execution process has provided inputs
necessary in keeping the asset records updated.

Proper coding and reporting to work orders is also required to ensure the correct
maintenance costs are recorded to the asset record.

Contract Management

The execution of work especially with regard to projects will sometimes require
the management of contacts. Utilization of the contract management process to
manage work by outside sources is not within the scope of work execution but is
required in the overall work management process.

Version 1 Page 11 2/25/2005
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8. AN IMPORTANT PART OF WORK MANAGEMENT

From this overview of the work execution process you should have learned the
answers to the following questions. Define The Work Execution Process? What
is included in the scope of the Work Execution Process? What part does The
Work Execution Process have in the Work Management Process?

What is The Work Execution Process? What is included in the scope of The
Work Execution Process?

A process used to safely complete quality work on schedule at least cost. The
process includes seven (7) steps:

1. Work Identification
Requested work activities and equipment deficiencies are
clearly described so the scope, significance, and need can
be evaluated.

2. Needs Assessment and prioritization
Work requests are screened and approved based on value
to the company.

3. Planning Determine the best way to minimize wasted time during jobs
by ensuring all required resources including materials, tools,
and labour are identified.

4. Establishing Target Dates
Realistic target dates are established with consideration
given to the master work plan schedule, resource availability,
coordination among participating departments, impact on
equipment and/or system security, impact on operations,
impact on customers, etc.

5.Scheduling
Develop a weekly schedule that attempts to assign work
from a planned backlog for every available craft hour based
on a forecast of required hours with a goal to minimize
wasted time between jobs.

6. Execute The Work
Work is implemented and controlled in accordance with the
plan, the schedule, the safety and health program and the
environment program. The supervisor handles the current
day’s work and problems.

Version 1 Page 12 2/25/2005

People Powered Performance



PUB-Nalcor-136, Attachment 1

Rate Mitigation Options and Impacts Reference, Page 15 of 202
Process Overview-What is Work execution and why is it
an important part of Work Management? Work Execution

7. Closeout and Reporting
Close out normally involves describing the actual work
performed, retiring/disposing/adding new assets, reviewing/
modifying/saving work plans, providing feedback to planners,
reviewing schedule, budget and quality performance and
doing a post implementation review.

What part does The Work Execution Process play in the Work Management
Process?

The maximum value of the Work Execution process will be realized when the two
front end parts of the Work Management process, WI&P and Work Budgets,
successfully deliver approved budgets, master schedule, and resource plan for
the five work plan types, 8 to 9 months in advance of the year of execution. This
will allow the planning and scheduling components of the work execution process
to become more effective. Effective planning and scheduling will reduce and in
many cases eliminate many of the typical work interruptions, consequently being
a factor in the performance of quality work completed on time at least cost.

Plan the work and work the plan. Weekly schedule compliance will ultimately be
an indicator of how well we have done with working the plan. Although the work
execution process has provisions for reactive jobs, it will be of little value to a
business that is content to be in a reactive mode. The Hydro Group of companies
strives to be a proactive company and thus should reap the benefits of the work
execution process. Industry averages indicate that reactive maintenance
activities cost three times as much as jobs that are planned and scheduled.

The amount of work accomplished will rise as delays are reduced.

Version 1 Page 13 2/25/2005
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Routine Work Process Flow Chart

Process Flow Major Activities

Work Identification

No. Name Description

1 | Work Identified Work can be identified by any Hydro Group employee
or stakeholder. An employee has several options for
requesting work.

¢ Input request electronically to JD Edwards

e Submit a written work request

e E-mail

e Phone

e Verbal
External stakeholders normally make their requests
through:

e E-mail

e Phone

All work requests, regardless of communication media,
will be input to JD Edwards Maintenance Module for
processing as per steps outlined in process flow chart.

Needs Assessment & Prioritization

No. Name Description

2 | Assess Urgency Needs assessment and prioritization of all work
requests is normally the responsibility of the Asset/
Business Unit Manager. On-call or Shift Supervisors
are required to assess and prioritize work requests
when required. In any event, the individual responsible
for prioritizing work is expected to consult with other
knowledgeable employees, when required, to
determine the correct prioritization (i.e. ECC,
Operations, other Supervisors, etc.).

Routine work, regardless of its nature, will be given a
priority rating of 1 to 4 using the corporate Routine
Work Prioritization Guide for evaluating and prioritizing
identified day-to-day work. The intent of the

Version 1 Created on 2/25/2005 1
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Needs Assessment & Prioritization

No.

Name

Description

prioritization guide is to provide an objective consistent
approach to prioritizing work; it is not meant to replace
good judgment or discussion of importance of work
between supervisors. There may be cases where this
guide is not suited. A combination of evaluation factors
to produce an overall level of importance, combined
with urgency, will help determine the priority of a
planned piece of work. A priority calculator provided
with user selectable fields will automatically calculate
priority. Refer to Appendix F for details of Routine Work
Prioritization Guide.

Initiate Work Requests for | When a work request has been assessed and
Priority 1 (Emergency assigned priority 1 (emergency work), it must be acted

Work) As Soon As

Practical

on immediately. Work of this nature normally begins
with verbal authorization and prior to any formal work
request being input to JDEdwards Maintenance
Module. It's the responsibility of the Supervisor or
designate to initiate a formal work request as soon as
practical after the event has occurred. The request is
required to capture cost and maintenance history
against the asset, to procure parts and to serve as a
record for analysis and evaluation of emergency work.

Priority 1 (emergency work) is reactive work and
ultimately will be measured to determine the quantity of
this type of work. Excessive quantities of Priority 1
work will be analyzed to determine root causes with the
intent to reduce to acceptable levels. Acceptable
industry standards for reactive work is 10% or less of
total hours consumed doing work. Local Management
will be responsible to set targets in their area of
responsibility.

Initiate Work Request for | When a work request has been assessed and
Priority 2 (Urgent Work) assigned Periority 2 (Urgent Work), action must be

taken within a seven (7) day period as outlined in the
Routine Work Prioritization Guide. In cases where a
formal work request has not been initiated, it will be the
responsibility of the supervisor or designate to ensure a
work request is generated. Although Priority 2 work is

Version 1 Created on 2/25/2005 2
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Needs Assessment & Prioritization

No. Name Description

considered reactive, there is normally sufficient time to
do fast track planning.

Priority 2 (Urgent Work) is reactive work and ultimately
will be measured to determine the amount of this type
of work. Excessive quantities of Priority 2 work will also
be analyzed to determine root causes with the intent to
reduce to acceptable levels. Acceptable industry
standard for reactive work is 10% or less of total hours
consumed doing work. Local Management will be
responsible to set targets in their area of responsibility.

5 | Initiate Work Request for | Work requests for Priority 3 and 4 work orders are
Priority 3 & Priority 4 Work | submitted by any employee or stakeholder for entry at
status 01 (awaiting work order review) to JDE Work
Order Module.

Priority 3 and 4 work is proactive and in this type of
work this process is specifically designed to handle.
This work is considered proactive because there is
sufficient time to do the needs assessment and
prioritization, to plan, to establish target dates and to
schedule. Metrics are developed to measure the
amount of time consumed doing proactive work. Local
management will be responsible to set the targets in
their area of responsibility. Acceptable Industry
standard is to spend 80%+ time on proactive work.

6 | Review Request for The individual responsible to review work requests for

Acceptance acceptance is the Asset or Business Unit Manager.

e The manager will apply/approve proper priority.

e Accept or reject work request and move to
status 91 (reject) with reason on W/O.
Communicate reason for rejection to originator.

7 | Feedback Reason for The Asset or Business Unit Manager must
Rejection to Originator/ communicate reason for rejection to the originator or
Department department.

8 | Approval (Scope) The individual responsible for approving scope of work

is the Asset or Business Unit Manager.
e The work request at this stage contains minimal
information; an asset number, asset description,

Version 1 Created on 2/25/2005 3
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Needs Assessment & Prioritization

No. Name Description

priority and a clear description of work.

e Manager or designate will approve the scope of
work and move to status 04(approved in scope)
to proceed in the current year of execution or
defer to future years status 05 (Five Year Plan).

e In cases when an Asset or Business Unit
Manager does not want to see the request for
financial approval, an indicator will be provided
on the work order for a designate to provide
financial approval.

9 | Submit for Consideration There will be cases when work is approved in scope by
in Future Years (Plan an Asset/Business Unit Manager or designate but the
Repository) work will not be done in the present year of execution
due to constraints such as financial, labour, etc. In
those cases the work request will be moved to status
05 (in Five Year Plan), for the year that it is expected to
be executed. If the request is considered to be an
operating or capital project, it will be returned to the
Work Identification and Prioritization Process for
evaluation and prioritization. This is indicated as an off
page connector in the Process Flow Chart.

Planning
No. Name Description
10 | Minimal or Extensive The individual responsible for determining whether a
Planning work request requires minimal or extensive planning is

the Planning Supervisor.

e Planning Supervisor assigns code to work
request indicating minimal or extensive planning

e If minimal planning is required, planning will be
done and work order will be moved to status 44
(WO waiting to be scheduled).

e |If extensive planning is required, work order will
be moved to status 10 (Planning Backlog).

¢ Minimal planning is the degree of planning
applied to smaller jobs of which it is not cost
effective to spend much planning time on. These
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Planning
No. Name Description
jobs are normally short duration, single craft, low
dollar value, of very little historical value, and
while parts may be required, the parts are
normally low dollar value and readily available in
store or consumable bins. Examples of such
work might include:
e Hanging a bulletin board
e Replacing a frayed electrical chord.
e Tightening valve packing.
Sufficient Planning for this type of work shall include:
e Clear description of work
e Labour estimate by craft
e Parts list if required.
Extensive Planning is the degree of planning applied to
all other work. It might be described as larger,
important, critical, and more complex pieces or work
with important historical value.
Extensive planning includes:
o Verifying/defining scope of job
e Providing labour estimates
¢ |dentifying/specifying/procuring parts
¢ identifying/arranging special tools
e Arranging outages
e Developing drawings
e Safety/environmental standards
e Co-coordinating with other departments
e Arranging transportation/accommodations
e Consider customer impact/co-ordination
The guidelines for minimal and extensive planning are
a part of the Work Execution Process Flow and also
included in the Glossary of Terms.
11 | Verify/Clarify Job Scope, For work requiring minimal planning, the Planner is

|dentify Labour
Requirements, Identify

responsible for the following:
o Verify & clarify job scope/description
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Planning
No. Name Description
Parts (no ordering or ¢ |dentify labour requirements by craft
reserving of parts o |dentify parts if required
necessary) e Establish target date
e Move work order to Status 44 (waiting to be
scheduled backlog)
12 | Enter into Planning Work orders requiring Extensive Planning are moved to
Backlog status 10 (Planning Backlog) with a Planner assigned.
The Planning Supervisor normally assigns the Planner.
13 | Extensive Planning Planners regularly review the Planning Backlog for
Activity (Develop or Utilize | work orders requiring extensive planning.
Existing Plans) ¢ |If the job was done before, planner will utilize

the existing plans to the extent required.

e A Planner may also utilize job procedures,
work methods or engineering directives as part
of the planning process.

e The Planner will use the extensive planning
guidelines in the Process Flow Chart to
complete the planning.

e When the plan is complete, the Planner will
move it to Status 11 (awaiting Final Approval).

14 | Approval (Final) The Asset Manager/Business Unit Manager or
designate is the position responsible for final approval
of the work plan. The plan is considered complete at
this stage and includes:

Clear scope

Labour estimates by craft

Material requirement

Tools and equipment

Procedures, drawings, etc.

Others requirements as per planning guidelines
If the manager approves, the work order status will be
changed to Status 14 (Final Approval for Execution).
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Planning

No. Name Description

15 | Submit for Consideration | The individual responsible for this activity is the Asset

in Future Years, Job Plan | or Business Unit Manager.

Repository (Deferral) e There will be cases when work is given final
approval by an Asset/BU Manager or designate
but decision made not to do in the present year of
execution due to constraints such as financial,
labour, etc.

¢ In those cases, the W/O’s will be moved to a job
repository in JD Edwards (Status 05) for
expected year of completion.

e |If the work is considered to be an Operating or
Capital Project, it will be submitted to the Work
Identification and Prioritization Process for
evaluation and prioritization. This is indicated as
an off page connection on the Process Flow

Chart.
16 | Feedback Reason for The Asset Manager, Business Unit Manager or
Rejection to Originator/ designate must communicate reason for rejection to
Department the originator or department and move to status

91(rejected). Enter reason on W/O

Establishing Target Dates

No. Name Description

18 | Consideration (Material, The Planner is responsible for this activity. This is the
Delivery Dates, Tools/ part of the process where Planners attempt to establish
Equipment Availability, realistic target dates. Considerations are:

Etc.) e Master Work Plan Schedule

Parts/Material delivery dates (expected)
Outage requirements

Labor and Special Tools availability
Availability of Work Details (Drawings,
Procedures etc)

Season/Weather

System Security

Customer Co-ordination

Operating Cost (fuel for auxiliary)

Energy Supplier Co-ordination (NUGS)
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Establishing Target Dates

No. Name Description

e Service Level Agreements
e Final Engineering Design Details
e Co-ordination with other Departments

19 | Material Required Planner to identify any material needed to complete the
work and enter on work order. Move to status 30

19A | Obtain Goods & Services | The Work Execution Process is designed primarily to
handle planned work. For planned work orders,
sufficient time shall be allocated for Materials
Management to obtain Goods and Services. Materials
Management will use target start/ completion dates
applied to the work order to deliver goods and services
on time. Work orders waiting for Goods and Services
are tagged with Status 30 (Waiting Materials).
Materials Management procure Goods and Services
and move the work order to:

e Status 31 (material available locally)

e Status 32 (material shipped to remote site)

e Status 33 (material at remote site)

20 | Outage Required The Planner is responsible to determine if an outage is
required.
¢ [f an outage is required, duration of outage and
tentative date must be established. This involves
communication with the Energy Control
Center/Operations
e Outage requirement is another important
consideration when establishing target start

dates.
21 | Flag in Backlog and Planned work orders that require outages are stored in
prepare outage request the backlog using a plant condition code in JD Edwards
information work order module (Status 35, Awaiting Plant

Condition). Draft Outage request at this time.
¢ All outages on generation, transmission and

distribution equipment must have the approval
of the ECC/Operations or other designated
Authorities. A separate process on outage
management is being prepared and is intended
to be delivered with the Work Execution
Process.
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Establishing Target Dates

No. Name Description
22 | Establish Target Start & Planners are responsible for establishing target
Completion Dates start/completion dates.
e When all factors that can affect target start and
completion dates have been considered (i.e.
parts availability, tools availability, labour
availability, outage availability, etc.), the Planner
will apply a realistic target start/completion date
to the work order.
23 | Enter into Scheduling When all planning aspects of the work order are
Backlog complete, the Planner will move the work order into the
JD Edwards Backlog.
e Waiting plant condition (Status 35)
e Waiting to be scheduled (Status 44)
Scheduling
No. Name Description
24 | Develop Preliminary Planning Supervisors and Planners in consultation with
Weekly Schedule other Managers are responsible for developing Weekly
Schedules. Weekly schedules are built by extracting
planned work orders from the Planned Backlog (status
35- outage backlog and status 44 - planned backlog),
carry over work (status 48) and standing work (status
50). The schedule will consist of a well-balanced mix of
different types & priorities of work. When developing
weekly schedules, Planners must consider:
e Annual work plan
e COutage schedule
e Work order priority & start dates
¢ Resource availability for the following week
o Etc.
25 | Can Schedule This is the responsibility of the Planner.

Considerations be Met?

e After the preliminary weekly schedule has been
built, the Planners must review individual work
orders to ensure all considerations can still be
met (materials, permits, resources, special tools,
etc.). This is required as these work orders may
have been in the planned backlog for weeks, or
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Scheduling

No. Name Description

possibly months. If all considerations can still be
met, the work remains on schedule.

26 | Change Planned Start/ This is the responsibility of the Planner.

Target Completion Dates e |If considerations can’t be met, the work order is
removed from the weekly schedule, new target
start/complete dates applied and work order
returned to the Waiting to be Scheduled Backlog
(status 44) or Outage Backlog (status 35)

27 | Finalize/lssue Weekly This is the responsibility of the Planner, after sign-off

Schedule by assets and labour.

e When the weekly schedule is finalized, work
orders are moved to Status 45 (Weekly
Schedule) and issued to Frontline Supervisors
and any other applicable position.

e The Frontline Supervisor is responsible to
become familiar with all aspects of the work and
communicate schedule to department
employees.

o Weekly schedule compliance is the primary
measure of work execution and as a result a
metric has been developed to measure
schedule compliance.

28 | Develop Daily Schedule Normally it is the responsibility of the Supervisor to
build Daily Schedules from the Weekly Schedule but in
some instances, where practical, the Planner and
Frontline Supervisor will develop daily schedules
together. The Frontline Supervisor has:

e The authority to schedule work as required on a
daily basis except in the case where work dates
are fixed (i.e. outages, arrangements with other
departments, etc.)

e Select employees to do the work

e Deal with emergency and urgent work that affect
their daily schedules, i.e. determine what low
priority work will be removed from the schedule
to deal with schedule breakers.

e Move work orders to Status 46 (Daily Schedule).
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Scheduling

No.

Name

Description

29

Obtain Goods & Services
for Priority 2 — Urgent
Work

Priority 2 works is considered urgent in nature and
must start within seven (7) calendar days as per
Routine Work Prioritization Guide.

e The Planning Supervisor will initiate fast track
planning (outages, parts, etc.); establish target
start date in consultation with Asset/Business
Unit Manager and ECC/Operations.

e If Goods and Services are required, the
Planning Supervisor or designate will consult
with Materials Management to determine a
course of action. Communication is important
here as this is outside the boundaries of planned
procurement.

30

Outage Required (Priority
2 — (Urgent Work)

If an outage is required, the Planning Supervisor or
designate will make the necessary arrangements
through ECC/Operations.

31

Co-ordinate with ECC/
Operations/Customer
(Priority 2 — Urgent Work)

Although work is of an urgent nature, Planning
Supervisor or designate must communicate, co-
ordinate with ECC, Operations and Customers. ECC
needs to be involved with respect to:

e Determine realistic outage date
Customer co-ordination
Energy supplier co-ordination (NUGS)
Operating Cost (fuel for auxiliary)
System security.

Execute the Work

No.

Name

Description

32

Communicate Weekly
Schedule

Communicating the weekly schedule to the employees
is the responsibility of the Frontline Supervisor. The
supervisor will move the work orders to In Progress
(Status 48) as required.
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Execute the Work
No. Name Description
33 | Execute Work This activity is the responsibility of the Trades People

and the Supervisors.

e Trades people and supervisors will decide how
the work will be done using their knowledge,
ability and expertise, unless specific job
procedures are provided.

e Trades people will use any information provided
by the Planner that will assist in the execution of
the work. (Job Procedures, Work Methods, etc)
Supervisors will monitor all aspects of work.
Supervisors will make on site decisions for work
in progress.

e Supervisors will decide how to handle extra
work identified during the work in progress.

34 | Is Work Complete Work is considered to be complete when all work
identified on the work order has been completed as
requested and meets quality standards. Work on
Weekly Schedule will be evaluated by the Labour
Manager/ Business Unit Manager (TRO) and
Department Frontline Supervisor during the week to
discuss progress.

e |If work is complete, capture accurate work
details.

e If work is not complete, monitor schedule.

¢ |If there are work orders that didn’t get acted on,
Labour Manager, Planning Supervisor and
Asset Manger will decide if the work will go on
next weeks schedule or be returned for re-
scheduling or re-planning.

35 | Is Work On Schedule Planned work orders are equipped with start and
completion dates and estimated labour and material
requirements. During execution of work, it is standard
practice to monitor the schedule.

e If work is on schedule but not complete,
continue with execution of work.
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Execute the Work
No. Name Description
36 | Can Work Proceed While work is in progress, the supervisor will monitor

schedule, budget and quality of work. If for some
reason the work can’t proceed, the supervisor will
consult with Planning Supervisor who in coordination
with Asset and Labor Manager, will decide if the work
order will be returned for re-planning or re-scheduling.

37 | Re-Schedule If work can’t proceed for any number of reasons (break
in jobs, incorrect parts, etc.), the work order will either
be returned for rescheduling or re-planning. Work
orders in progress that must be returned for re-
scheduling or re-planning will be measured (as
indicated on the Process Flow Chart). Large numbers
of in progress work orders being returned for re-
scheduling or re-planning may be an indicator of
problems in the execution process. Work orders on a
weekly schedule that do not get acted on as planned

and do not go to the next week’s “weekly schedule”
must either be returned for rescheduling or re-planning.

38 | Obtain Goods & Services | Priority 1 (Emergency Work) must start immediately.
for Priority 1 — Emergency | Essentially the supervisor and the crew do planning for
Work this type of work as the job progresses. Planner’s time
on emergency work should be limited but they will
assist if required. If Goods and Services are required
that involve Materials Management, the Frontline
Supervisor or designate will consult with Materials
Management personnel to determine appropriate
course of action.

39 | Outage Required If an outage has occurred or if an outage is required for
Priority 1 — Emergency emergency work, the Asset Manager or designate will
Work consult with ECC/ Operations.

40 | Co-ordinate Outage with If an outage has occurred or if an outage is required
ECC/Operations/Customer | under emergency circumstances, Asset Manager or
(Emergency Outage) designate will consult with ECC/operations to
determine appropriate course of action.
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Closeout & Reporting

No.

Name

Description

41

Capture Work Details

The supervisor and crew are responsible for gathering
all applicable information on the completed work order.
Work details must include:
e Condensed/concise details of actual work
performed
Feedback on work order plan
Work order completion dates
Items found during the work that require
initiation of another work required.

Supervisor must move work order to Status 70
(Complete waiting information to be assigned to work
order). Data input person enters information and
moves W/O to status 80.

42

Assets Added/Removed/
Transferred

It is the responsibility of the Frontline Supervisor
/Employee, during the close out and reporting stage, to
determine if assets have been added, removed or
transferred, and report same on completed work order.

43

Initiate Add/Remove/
Transfer Process

If assets have been added, removed or transferred, the
data entry person shall activate the Asset Management
Database and enter applicable information. The Asset
Manager will approve the transaction.

44

Work Plan Review
Required

All completed work orders are routed back to Planning.
The Planning Supervisor or designate will determine if
a work plan review is required. Significant, repeatable
jobs will normally be reviewed.

45

Conduct Review

The responsible Planner will review the plan, including
the feedback, and make all applicable changes.

46

Save Work Plan

The revised plan will be placed in a job plan repository
for future use.

47

Close Job

Work order moves to Status 90 (Work Order History)
within ninety days via automatic JD Edwards
procedure.
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Closeout & Reporting

No. Name Description

48 | Produce Metrics The metrics in the Routine Work Plan Process are:
Weekly schedule compliance

Planned vs. unplanned hours of work
Emergency person hours worked

Work order compliance with estimates
Execution of compliance with various plan terms
Compliance to Work Plan Types

Re-scheduled/ Re-planned work orders
Preventive Maintenance Coverage

Wrench Time
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Project Work Process Flow Chart

Process Flow Major Activities

Planning

No.

Name

Description

Review/ Confirm/ Approved

Work Plan

The individual who has been appointed Project
Manager is responsible and initiates this activity.

The Project Manager will review all components of
the Approved Work Plan Package with the
customer and make all necessary changes before
proceeding with the work execution process. The
Approved Work Plan will be made available to Work
Execution after Cross Divisional Approvals have
been completed. The components of the plan will
include the following:

e Scope Statement — The scope statement
provides a documented basis for making
future project decisions and for confirming or
developing common understanding of
project scope among the stakeholders. As
the project progresses, the scope statement
may need to be revised or refined to reflect
approved changes to the scope of the
project.

e Project Justification — The business need
that the project was undertaken to address.

e Objectives — The quantifiable criteria that
must be met for the project to be considered
successful. Project Objectives must include
at least cost, schedule and quality
measures.

e Work Breakdown Structure (WBS)- the
work breakdown structure is the basis for
determining required tasks or activities for all
resources, vendors, services, or any other

Version 1 Created on 2/25/2005
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Planning
No. Name Description

identifiable entity needed to complete the
project. At its highest level, the work
breakdown structure is the approach by
which the objectives are to be met. The
lowest level of the work breakdown structure
defines specific tasks or activities to be
performed and resources required.

e Deliverables — a list of summary level sub
products whose full and satisfactory delivery
marks completion of project. For example,
the major deliverables for a software
development project might include the
working application, a user manual and a
tutorial.

e Assumptions - Factors that, for planning
purposes, are considered to be true, real or
certain. Assumptions affect all aspects of
project planning, and are part of the
progressive elaboration of the project.
Project teams frequently identify, document
and validate assumptions as part of their
planning process. For example, if the date
that a key person will become available is
uncertain, the team may assume a specific
start date. Assumptions generally involve a
degree of risk.

e Constraints - A constraint is an applicable
restriction that will affect the performance of
the project. For example, a predefined
budget is a constraint that is highly likely to
limit the team’s options regarding scope,
staffing and schedule. When a project is
performed under contract, contractual
provisions will generally be constraints.

Version 1 Created on 2/25/2005 2
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No. Name Description

e Project Schedule -The Project Schedule
must include major project activities and
milestones, activity duration estimates,
activity sequencing and tentative start and
finish dates.

e Resource Plan -The resource plan must
include the physical resources (people,
special tools, equipment, materials),
quantities of each required and date
required to perform project activities.

e The resource plan must be closely aligned
with project major activities identified in the
work breakdown structure and schedule.

e The people requirement in the resource plan
must be identified by craft and quantity of
each craft to conduct the activity.

e The resource plan must also indicate the
project activities that will be completed by
contractors.

e The procurement for Goods and Services
must include long lead items, goods and
services resulting in extra ordinary demands
on inventory and specialty items.

e Outage Plan - The outage plan must
include:

e Equipment/assets affected by the outage.
e Duration of outage.
e Tentative start and finish dates, determined

by consulting with Area Planning
Departments and Energy Control Center

Version 1 Created on 2/25/2005 3
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Planning

No.

Name

Description

/Operations/Hydro Quebec.
e Participants in outage i.e. (IS&T, TRO etc)
e Other work that may impact the outage.
Budget Plan — The project budget plan must be:

e A reflection of the activities in the work
breakdown structure.

e Must be broken out into budget amounts by
cost category.

e Must include cash flow based on project
work plan.

Site Visit Required

The Project Manager in consultation with customer
representative(s) will decide if a site visit is required
to complete the review and confirm the approved
Work Plan Package.

o |If a site visit is required, the Project Manager
will arrange a meeting with the customer
representative(s).

o If a site meeting is not warranted, the Project
Manager will make alternate arrangements with
the Customer to review and confirm all
components of the plan. Alternate methods
might include e-mail, phone conference, etc.

Meet with Customer
Representative(s)

The Project Manager will meet with customer
representative(s) to review/confirm the approved
Work Plan Package.

e The customer/owner will determine how many
customer representatives will attend the
meeting.

Version 1 Created on 2/25/2005




PUB-Nalcor-136, Attachment 1

Rate Mitigation Options and Impacts Reference, Page 36 of 202

TIHE POWER OF

(LABRADOR) CORPORATION LIMITED

‘A f HYDRO Newfoundland & Labrador Hydro CHURCHILL FALLS

COHMITHERT Grou p of Com pan ies ,IJ\r HYDRS GROUFCOMPANY

Planning

No.

Name

Description

Is the plan OK

When the project review is complete, the Project
Manager and Customer Representative(s) will
decide whether to proceed with the project as per
the approved work plan package. The decision is
based on results of the review.

o If the Project Work Plan Package is acceptable
with no or minor changes, the Project Manager
and Customer Representative will sign off on
the plan.

o If the Project Work Plan Package is not
acceptable, and major changes are required,
request change and seek re-approval.

Seek Re-approval Request
Change

If project changes are significant such as major
scope or budget change, the Project Manger will
request the changes and return project to WI&P for
re-evaluation and re-approval.

Sign Off on Approved Plan

When Project Manager and Customer agree that
plan is acceptable, they will sign off on plan.

Project Setup

When the Asset/Business Unit Manager has signed
off on the Project, the Project Manager will proceed
with the Project Set-Up.

e The Project Manager is responsible to confirm
that the budget has been set with the proper
account code structure and estimates based on
the project major activity list. When the WI&P
and Work Budgets Process are implemented,
the budget including the account code structure
will be uploaded automatically as part of Work
Budgets Process. Until these two processes are
implemented, the Project Manager in
consultation with the Asset/Business Unit
Manager will ensure the budget is uploaded
manually.

e After the budget is uploaded to JDE, the Project
Manager, the Asset/Business Unit Manager and

Version 1 Created on 2/25/2005
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Planning

No.

Name

Description

area Planning Supervisor will consult with each
other to determine the appropriate work orders
to be put into JDE. The work orders will
normally be aligned with the project activity list
and shall include labor by craft, material
requirement and minor/major contract
requirement. The bottom line is that there must
be an adequate number of work orders to
manage and control the execution of work.

Setting up work orders in JDE for execution of
Project Work is essential. It's the media through
which the customer:

Identifies, initiates, and describes work.
Prioritizes and approves work

Identifies & manages resources

Identifies Goods and Services Requirements.
Tracks and manages cost

Captures work history

Links cost and work order history to assets
Plans and Schedules work

Builds resource plans

Build work plans

Gathers data to analyze equipment failures and
unacceptable budget variances.

Stakeholder Meeting

This meeting is arranged by the Project Manager
and where practical should include all stakeholders.
The purpose of the meeting is to:

To discuss project scope, project schedule,
resource plan, outage plan, budget plan and
any other applicable information.

To confirm/establish team members.

To outline roles and responsibilities of team
members.

To develop a communications plan, which
involves determining the information and
communication needs off the stakeholders: who

Version 1 Created on 2/25/2005
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Package with
Customer/Owner

Planning
No. Name Description
needs what information, when will they need it,
how will they get it, and who gives it to them.
(Refer to Appendix “C” for template of
Communication Plan.
e Assign responsibility for long lead items if not
already assigned.
9 | ActonlLong Lead Iltems Order long lead items sufficiently in advance to
meet project start date.
10 | Use Goods and Services Request/Order Goods and Services sufficiently in
Process advance to allow Materials Management adequate
time to procure in time for planned start date.
11 | Complete Detailed Completing detailed Engineering Design involves:
Engineering Design
e Completing technical design work
e Preparing equipment purchase/install contracts.
e Preparing engineering drawings.
e Preparing bill of materials.
e Determining/arranging manufacturer
requirements.
e Developing pre-commissioning and
commissioning checks.
e Co-coordinating outage plan with Customer,
ECC or Operations/Hydro Quebec.
e Fine-tuning project schedule and project
resource plan.
12 | Review Final Design Project Manager reviews final design details with

customer/owner to ensure the design meets
expectations and is within the project scope,
schedule and budget.

Version 1 Created on 2/25/2005
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Planning

No.

Name

Description

13

Is Final Design OK

The Project Manager is responsible to obtain
customer approval of the final design.

¢ |If the design is ok and no changes are required,
the Project Manager will move forward with
finalizing project plan details.

¢ |f minor changes are required, the Project
Manager will be responsible for making those
changes prior to finalizing project plan details.

® |f the final design is not ok and major changes
are required i.e. scope, budget etc, then the
Project Manager will document the change and
resubmit to WI&P for re-evaluation and re-
approval as indicated in the process flow chart.

14

Review/Modify Design

This step of the process is intended for minor
revisions/modifications only and can be addressed
between the Project Manager and the Customer.
Even when minor changes are made, the Project
Manager must revisit to see if other long lead items
have been identified as a result of design change.

15

Finalize project plan details

Finalizing Project Plan Details normally includes the

following:

e |dentify the asset(s) and add to asset master
using Lotus Notes Asset Management Database.
Add mandatory and other known information. Any
additional information shall be added at project
closeout.

¢ Refer to procedures in Asset Record
Management Process.

e Confirm goods and service delivery dates. Major
Contract Management may be required.

e Arrange/confirm outage dates.

e Arrange/confirm special tools.

e |dentify/arrange special permits, i.e.
environmental, navigable waters, etc.

e |dentify/arrange orientation meetings.

e Check availability of all resources (internal and
external labor, tools & equipment, materials, etc.)

Version 1 Created on 2/25/2005
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Establishing Target Dates

No.

Name

Description

16

Establish/Confirm Target
Start/Completion Dates

During the planning process, tentative start finish
dates would most likely have been established.
Now that all project plan details have been
completed, the Project Manager is responsible to
confirm existing dates or establish new ones.
Communication with local planning departments is
very important at this time. At this stage all long
lead items would have been ordered and possibly
other specialty items. All additional material can
now be ordered to meet target start dates. When
the job is ready to be scheduled, it's moved to
“waiting to be scheduled backlog” (Status 44).

Scheduling

No.

Name

Description

17

Can Schedule
considerations be met

Scheduling of planned work of all types including
capital and operating is done on a weekly basis.
Planners extract work orders from the planned
backlog based on priority, target start date, master
schedule etc. As with all work, a final check is made
to ensure all considerations can be met before
committing to the weekly schedule. i.e. outage,
manpower availability, material availability etc. If all
considerations can be met, the work is moved to the
weekly schedule.

18

Can Planned Target Start/
Completion Dates be
changed?

If for some reason the project cannot be scheduled
as per the plan, the Project Manager must:

e Re-evaluate and adjust target
start/completion dates.

e Communicate with Project Manager/Team on
changes to planned target start/ completion
date.

e Return to “waiting to be scheduled backlog”.

e |f for some reason the project cannot be
rescheduled for that year it must be
redirected to the WIP process for re-
evaluation.

Version 1 Created on 2/25/2005
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Scheduling
No. Name Description
19 | Develop/Follow Weekly A Weekly Schedule Generator is used to load a
Schedule schedule to capacity. Asset and labour managers to
sign-off on schedule.

e Schedule is normally loaded for a planning
center and department

e Schedule will normally include new planned
work; carry over work and standing work.

e Schedule will normally include a good mix of
project work, routine work and high and low
priority work.

e When the schedule is loaded to capacity, a
snapshot is taken before it is forwarded to
the Frontline Supervisor for execution.
Compliance to schedule is measured each
week.

Execute the Work
No. Name Description
20 | Execute Project Plan It's the responsibility of the Frontline Supervisor and

Crew to execute the plan. The supervisor is
responsible to address all issues associated with
the weekly schedule.

21 | Communicate Progress The communication plan determines what
information is required, who needs it, who is
responsible to communicate it, the frequency at
which it is required and the medium through which it

is received.

22 | Progress Reports Progress Reports are submitted as per the
communication plan.

23 | Is Progress Acceptable The project manager and frontline supervisor(s)

determines if progress is acceptable by monitoring
schedules, budget and the quality of work. If project
progress is acceptable, continue to execute the
plan. If unacceptable, the question must be asked,
can project proceed.

Version 1 Created on 2/25/2005 10
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Execute the Work
No. Name Description
24 | Can Work Proceed Although progress may not be acceptable, the

Project Manager and Frontline Supervisor will
determine if project can proceed. If yes, crew will
continue to execute plan. If project cannot proceed,
Project Manager must address the question “Why”
25 | Why can’t project proceed? | The Project Manager must determine why work
can’t proceed. There may be several reasons but
the most common reasons are:

e Major changes to project scope. When major
scope changes are required, project must
return to WI&P Process for re-evaluation.

e Major budget overruns or projection of major
budget overruns. Budget overruns or
projection of overruns may be the result of
inadequate budget estimates or unforeseen
circumstances. This will again involve re-
evaluating the project.

e Time related problems. There may be cases
where unforeseen circumstances will prevent
the project from proceeding. Example (Outage
cancelled or shortened.)

26 | Is project available for e The project manager must determine when

service the project is available for service. To be

available for service, all major work must be
complete including function testing and
commissioning. Project manager is
responsible to ensure that prior to releasing

System Equipment for Service, all conditions

in Operations Standard Instruction #053

(Release for Service of System Equipment)

have been met. There should be no issues

affecting its in service capabilities but there
may be minor deficiencies or minor work that
does not affect its in service capacity. If it's
not available for service, then proceed with
execution of plan. If it is available for service,

Version 1 Created on 4/7/2005 11
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Execute the Work
No. Name Description

proceed to next step of process. Complete
Project In-Service and Interest Cut-Off Notice
(Form 60-537 R00-02. This is authorization
to discontinue project interest (IDC) as of that
date.

e Project Manager should ensure adequate
funds are available to address any
deficiencies that could be outstanding on the
project.

27 | Is project complete with no | If there are no deficiencies, proceed to project

deficiencies closeout. If there are deficiencies, properly address
before closing project.

28 | Identify/complete If there are deficiencies, the Project Manager must

deficiencies ensure they properly addressed before closing out

the project.

Closeout and Reporting

No. Name Description

29 | Close Project There are many activities that must happen as part
of Project Closeout.

e The JDE work order details such as actual
work performed and actual completion dates
must be added to work order and input to JD
Edwards. The details are the responsibility of
the Supervisor(status 70) and the input is the
responsibility of the input clerk.(status 80)

e Add, modify, transfer, retire asset(s) using
the Lotus Notes Asset Record Management
System.

e Complete Asset Assignment Form. This is a
new Asset Record Management Form, which
is required by Finance to allocate funds to
the applicable assets for the purpose of
depreciation. Completion of this form is the
responsibility of the Project Manager in
consultation with the Asset/Business Unit
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Closeout and Reporting
No. Name Description
Manager. Refer to appendix (E) for blank
template.

e As built drawings and manuals must be
provided before Project Completion Notice is
submitted.

e Spare parts must be identified and set up
before Project Completion Notice is
submitted.

e Preventive Maintenance Program must be
set up before project completion. This will be
the responsibility of the Asset Manager.

e Training Programs, which were identified as
part of the project, must be completed before
Project Completion. Training costs incurred
by the project normally includes program
development and execution costs. Employee
training expenses normally comes from the
operating budget.

30 | Post Implementation e Schedule performance analysis.
Review e Budget Performance analysis.

e Quality Performance Analysis.
e Lessons learned.

31 | Save Project Plan for Future | If there is valuable information in this project plan
Use that may be used for future use, it should be saved.
Any work order information will be saved in JDE.
Additional information will have to be saved
elsewhere.

32 | Project Complete All Work Order Records will be moved to status 80
(complete). W/O will go to Status 90 after three
months by automatic JDE process.
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ROLES & RESPONSIBILITIES

Long-Term Asset Planning Manager
Maintenance Supervisor Maintenance
Worker

Operations Manager

Operations Supervisor

Operations Worker

Planning Supervisor

Planner

Planning Clerk

Scheduling Supervisor

Work Execution Manager
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Roles & Responsibilities

Long-Term Asset Planning Manager

Summary of Job Function

Leads LT asset planning and critical spares management activities. Accountable for developing
and refreshing the 20+ year asset plan addressing asset rehabilitation / overhaul, renewal and
replacement. Drives development of annual asset work plan and provides oversight and input
into effectiveness of asset maintenance activities including preventative and predictive
maintenance.

Principal Activities, Duties and Responsibilities

1. Develop and continually refresh 20+ year asset plan that reflects: asset
rehabilitation/overhauls to major assets; asset renewal requirements — what needs to
be replaced, when and with what.

2. Create/maintain accurate & complete asset listing/hierarchies with supporting detail,
location, history, financial information.

3. Translate 20 year asset plant into detailed 5-year and annual asset work plans; update
as required.

4. Recognizing the dynamic nature of long and short-term asset work plans and the
expertise of others, obtain input from work execution and operations functions when
developing/refreshing long-term, 5-year and annual asset work plans.

5. Participate in technical councils and use councils to test long-term plans, promote their
role in operational trouble-shooting.

6. Develop high-level implementation strategy including financial leveling, resource
planning for each year of the LT asset plan.

7. Drive development of the 20 year capital plan inputs for assets.
8. Check/ensure alignment with corporate long-term asset planning practices led by the

office of asset management.
Version 1 2 2/25/2005
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Roles & Responsibilities

Long-Term Asset Planning Manager continued...

9.

10.

11.

12

13.

14.

15.

16.

17.

18.

19.

Ensure project scope, estimates and quality are acceptable.

Identify and monitor asset reliability / service level requirements.

Complete root cause failure analysis and remedial action plans.

. Complete risk assessment and reliability monitoring.

Develop, monitor and continuously improve preventative and predictive maintenance
programs.

Develop and implement condition assessment tools and monitoring techniques,
incorporate results into planning activities.

Monitor and incorporate industry and technology trends impacting long-term asset
plan.

Use critical spares framework established by the Office of Asset management to identify
critical equipment/tools spares based on criteria including: acceptable
downtime/service levels; impact to reliability; delivery time; failure history; and repair
duration.

Determine quantity, lead times, and optimum inventory levels.

Initiate the procurement of critical spares and ensures correct equipment is specified,
ordered and received.

Develop necessary inspection/review/maintenance/location requirements on critical
equipment/tools spares to ensure readiness including monitoring OEM supplier support
and equipment/tools availability.
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Roles & Responsibilities

Long-Term Asset Planning Manager continued...

20. Participates in post implementation reviews of project work.

21. Participates in the cancellation of PM’s.
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Roles & Responsibilities

Maintenance Supervisor

Summary of Job Function

Drives Work Execution Efforts through execution of weekly work schedules. Supports planning

efforts by aiding planner in producing efficient work packages. Responsible to ensure workers

under his/her direction perform activities in a safe and efficient manner. Participates in the

weekly scheduling meetings.

Principal Activities, Duties and Responsibilities

1.
2.
3.

® ®© N o wn

11.
12,

13.
14.

15.

Provide planning with craft hours available forecast for next Week’s work schedule.
Communicates weekly/daily schedules to employees.

Assigns work orders to individual workers.

Ensure that Tailboard Safety Talks are completed during work assignments, or
ensures persons are assigned lead to conduct.

Ensures all special permits are in effect.

Follows work plan packages produced by planning.

Resolves daily work plan package problems.

Adjusts daily work schedule to handle emergency work.

Monitors work in progress with respect to schedule, budget and quality.

. Makes decisions on unforeseen events that occur during work in progress.

Ensures safety and health, environment and regulatory requirements are followed.
Co-ordinates returning of equipment to operations, returning surplus parts to inventory,
and returning tools to tool crib.

Communicates to Operations any changes that were a result of work done.

Evaluates close out data on work orders and ensures all work orders are returned to
planning including PM check sheets.

Generates work request for any additional work identified.
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Roles & Responsibilities

Maintenance Supervisor continued...

16. Moves work orders through JDE status indicators from 45 to 71.

17. Returns last week’s schedule to planning indicating jobs completed & Break in List

18. Explains variances in weekly schedule if required.

19. Responsible to ensure changes to equipment, system or process are approved by Long

Term Asset Planning prior to making change.
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Roles & Responsibilities

Maintenance Worker

Summary of Job Function

Part of the work Execution Team. Performs work on assets under the direction of the FLS (front line

supervisor). Responsible for conducting work in a safe and efficient manner following all corporate

policies and guidelines. Assist in the development and assessment of work methods.

Principal Activities, Duties and Responsibilities

1.
2.

10.
11.
12.
13.

14.

Responsible to understand scope and technical details of work.

Ensures safety, health; environmental and regulatory requirements are understood and
followed.

Follows approved work practices; including Work Methods, TBRA’s, etc.

Follows work plan and where specific procedures are not provided, use knowledge, skill
and expertise to perform the work in a safe, efficient and effective manner.
Responsible for administering Trades Administered Work Permits.

Works within schedule and labour estimates provided in the work plan package.

When working at plants, structures, or stations, ensure the proper authorities are aware
of work being done.

Notifies proper authorities of any changes that affect production/operation as a result
of work that was done.

Ensures equipment has been checked and tested before release for service.

Returns unused parts and tools to proper location.

Records asset tracking information as per information on work request.

Provides feedback on work plans package to planners.

Reports actual work performed on work orders.

Initiates work request for additional work activities.
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Roles & Responsibilities

Operations Manager

Summary of Job Function

Leads the safe operation of assets in accordance with the basis of design and established

operating parameters.

Principal Activities, Duties and Responsibilities

1.

10.

11.
12.
13.
14.
15.

Focus on safe, environmentally friendly and efficient operation of the assets of
utilization of the resource.

Monitor asset performance for proper operation to minimize potential for loss.
Monitor asset efficiency and performance, adjust operations as required.

Lead / provide input for outage management with particular attention to customer
requirements.

Administer Work Protection Code for Production related operations.

Collect and maintain appropriate operating (condition) data for technical analysis and
other uses.

Maintain effective relationships with customers.

Develop / maintain operating procedures, drawings and other documentation.
Recognizing the dynamic nature of long and short-term asset work plans and the
expertise of others, provide input to long-term planning function (developing /
refreshing long-term, 5-year and annual asset work plans).

Responsible for assigning/approving priority ranking to work orders using the Routine
Work Management Process.

Provides input to weekly schedule development.

Reviews and approves unit/equipment outages.

Responds to emergency work situations and co-ordinates activity as required.
Responsible for initiation of training program on new assets.

Review Work Activity versus Work Plan as per frequency established in area.
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Roles & Responsibilities

Operations Supervisor

Summary of Job Function

Directs activities of the Plant or Town operations group. Directs operation of assets to ensure

they are operated in a safe environmentally manner. Responsible for application of WPC and

outage schedule

Principal Activities, Duties and Responsibilities

1.
2.
3.
4.

Directs the activities of Operations Personnel.

Provides technical guidance to operating personnel.

Provides Work Protection Guidance to Operating Personnel.

Attends weekly co-ordination meetings to discuss and prepare for operating
requirements for next week’s work schedule.

Communicates work requirements to operating personnel in advance to eliminate
delays during the execution of work.

Review work order backlog for work that affects or has potential to affect operations /
production and use as input to weekly schedules.

Maintain a current knowledge on the latest maintenance technology applicable to the
technical and operation area of responsibility.

Provides Long Term Asset Planning with accurate feedback on asset performance
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Roles & Responsibilities

Operations Worker

Summary of Job Function

Part of the Asset Management Team. Responsible for operating assets in a safe and efficient

manner within the assets operational parameters. Monitors condition of assets and reports

abnormalities to Operations Supervisor.

Principal Activities, Duties and Responsibilities

1.
2
3
4,
5
6
7.

8.
9.

In Production area, responsible for administering Operator Administered Permits.

In Production area, controlling Authority for work on equipment under their jurisdiction.
Participates in testing of equipment under their jurisdiction if required.

Responsible for operating inspections on equipment.

Responsible for initiating work requests for deficiencies found on equipment/ systems.
Participates in run up and / or testing of equipment that was worked on prior to release
for service.

Participates in pre-start operational checks.

Performs identified running maintenance activities.

Trend monitors critical equipment and initiates work request in advance of trouble.

10. Ensures applicable operating / isolating procedures are followed.

11. Following approved operating / isolating procedures.
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Roles & Responsibilities

Planning Supervisor

Summary of Job Function

Lead the planning of work to deliver the work outlined in the annual work plan by developing 7

and 30 day work schedules. Determines resource, materials, tools and equipment

requirements to complete planned work and generates work orders and other documentation

to support work execution.

Principal Activities, Duties and Responsibilities

1.

o un kW

10.
11.

12.
13.

14.
15.

Ensures planners are adequately trained.

Co-ordinates development and ensures timely implementation of plans and schedules
for work.

Directs/guides day-to-day planning and scheduling activities.

Conducts weekly co-ordination meetings.

Co-ordinates development of weekly and/ or daily schedules.

Works with the Scheduling Supervisor to co-ordinate development of CPM schedules for
project type work.

Determines extensive vs. minimal planning requirement for work orders.

Performs quality assurance checks on planned work orders.

Ensures valuable work plan packages are reviewed, upgraded and saved for future use.
Provides guidelines for planner’s involvement in emergency work.

Liaison for co-coordinating work/outages with Operations Manager and Project
Construction Co-ordinator.

Responsible for compiling information on metrics.

Accountable for the delivery of the Annual Work plan in conjunction Work Execution
Managers

Coordinates weekly schedules are established with right mix of work.

Gates work into Annual Work Plan.

Version 1 11 4/7/2005



PUB-Nalcor-136, Attachment 1
Rate Mitigation Options and Impacts Reference, Page 57 of 202

‘A Newfoundland & Labrador Hydro :F
I HYDRO CHURCHILL FALLS

Group of Companies fFii

Roles & Responsibilities

Planning Supervisor continued...

16. Verify readiness for next week’s work for materials, resources, timing, and input from
supervisors (weekly scheduling meeting).

17. Works with planners to establish any new target dates.

18. Meet with Operations, LTAP, and WEMSs to discuss scheduled work that cannot be
completed in established dates.
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Roles & Responsibilities

Planner
Summary of Job Function

Prepares job plans for the Execution Group. Refines scope of work orders, plans and prepares
work for scheduling and execution. Note that planner refers to the person planning the work
and may refer to ta Project Manager, a Supervisor, Electrical Planner, Mechanical Planner, etc.

Principal Activities, Duties and Responsibilities

1. Makes fields inspections and determines appropriate job work scopes.

Site visits to determine exact scope
Note any complications for the work
Refine scope as required

2. Develops detailed work plans for work orders

Plans for Materials Required

Determine Labor Requirements & Time Estimates

Special Equipment Requirements

Accommodation Requirements

Develops CPM for multitask/multicraft work larger work
Special Permit Requirements

Safety Related Requirements i.e. work methods/regulations
Have materials kitted & delivered when work is scheduled

3. Establishes realistic target start dates for work orders.

4. Reviews, upgrades and saves work packages for future use.
Responsible for collection of Weekly Schedule & Break in List

5. Aid development of weekly schedules in conjunction with work coordination

6. Provides technical assistance for maintenance personnel as required.

7. Communicates regularly with department frontline supervisors, work coordination and
other stakeholders on work order planning and scheduling issues.

i

Participates in weekly coordination meetings.

9. Ensures equipment outages have been arranged.
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Roles & Responsibilities

Planning Clerk

Summary of Job Function

Supports planning and work execution efforts by performing clerical duties for planning.
Maintains several databases as required. Enters and files documentation as a result of planning

and work execution efforts.
Principal Activities, Duties and Responsibilities

1. Keying work orders for work requests
2. Maintain & Populates(if required) following Databases;
PCB Database
High Pressure Welding Database
Switchyard Leaks Database
Training Database
Vehicle History Database

Vacation Database
Regular Meeting Requests

3. Maintain written records supporting above Databases.

4. Form Maintenance.

5. Work order closeout & Work order Requests as indicated.

6. Assist in Accommodation/Transportation Arrangements as required.

7. Files completed PM check sheets.
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Roles & Responsibilities

Scheduling Supervisor

Summary of Job Function

Accountable for the maintenance of the Annual Work Plan database and assists Planning

Supervisor with co-ordination of all work within the Annual Work Plan.

Principal Activities, Duties and Responsibilities

1.

2.

Populates and maintains Primavera Database

Ensures all work is entered into Annual Work Plan

Tracks Activity Completion in Real Time

Tracks availability of Labor Resources in real time

Tracks availability of Non labor Resources in real time

Publishes Schedules as requested

Works with Planning Department to develop schedules and timelines

In conjunction with the Project Construction Co-ordinator, co-ordinate all work to
ensure all resources requested are available

Alerts Planning Supervisor/Applicable Managers of any potential problems with the
upcoming weekly and four week schedules

10. Tracks project execution and statistics
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Roles & Responsibilities

Scheduling Supervisor continued...

11. Develops “What if” schedules to aid in evaluation of any changes to the Annual
Work Plan.

12. Assists Project Co-ordinator with tracking of Project Activity Completion and alerts
Project Manager of any potential problems with either projects or the Annual Work

Plan Schedules.

13. Coordinates with PETs Planning Scheduler to ensure Capital work schedules are
aligned with Annual Work Plan Activities.
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Roles & Responsibilities

Work Execution Manager

Summary of Job Function

Leads the planning and execution of work plan in a safe, environmentally friendly and effective

manner.

Principal Activities, Duties and Responsibilities

1.

10.

Focus on safe, environmentally friendly and effective (quality, cost, and schedule)
execution of weekly, monthly and annual asset work plans.

Manage trades, tools and equipment resources required for work completion.

Integrate capital and operating project work including resource provisioning and
associated commissioning coordination.

Prioritize work and monitor actual work completed against schedule; take action as
necessary.

Supervise frontline supervisors.
Maintenance budget cost control.

Monitor maintenance execution productivity and effectiveness and monitor and
report on work execution metrics.

Management and renewal of major contracts for equipment overhauls and minor
service contracts.

Maintain effective record keeping (work order history and other work execution
related documentation).

Recognizing the dynamic nature of long and short-term asset work plans and the
expertise of others, provides input to long-term planning function (developing /
refreshing long-term, 5-year and annual asset work plans).
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Roles & Responsibilities

Work Execution Manager continued...

11.

12.

13.

14,

15.

16.

17.

18.

19.

Responsible for assigning priority ranking to work orders using the Routine Work
Management Process.

Performs regular reviews of work order backlog for delinquent PM work orders and
other work orders with potential to escalate in priority.

Monitors size of planned work order backlog.

Provides input to weekly schedule development.

Review weekly work schedule compliance with supervisor.
Review work order estimates versus actual at work order level.
Participates in post implementation reviews of project work.
Provides technical guidance to labour force when required.

Responds to emergency work situations and co-ordinates work as required.
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METRICS

Metrics simply means the measures and scores of particular process activities or
results. Metrics involve selecting, collecting, analyzing, and presenting data.

In order to improve we must become an intelligent force behind an all-inclusive and a
persistent development plan for the work execution process. To be an intelligent force
means to become informed through the use of measurements. By comparing how well
we are doing to other divisions within and to other companies we can establish
meaningful targets for improvement. Communication of these targets is achieved
through inclusion in annual divisional goals and objectives.

Indirect Measures

Doing the right thing somewhat ineffectively is more important than doing the wrong
things very well. For example, how do measurements for the percentage of emergency
hours worked and percentage of unplanned vs. planned hours worked apply to the
success of work execution? The answer lies in this statement “If you are always putting
out fires you will never reap the benefits of planning and scheduling”. Planning and
scheduling are two key steps in the work execution process. The benefits of advanced
planning and scheduling is in the reduction or even the elimination of delays. If we are
always putting out fires then we are too reactive and steps need to be taken towards
breaking that cycle and becoming more proactive. After we become confident that we
are doing the right things we can put more effort into doing them well.

After the work execution process is implemented the 9 metrics identified in this section
will help establish a baseline for improvement. The analysis of individual and
combinations of these measures will highlight improvement needs.

Metrics associated with the Work Execution Process are:

Weekly Schedule Compliance

Compliance to Annual Work Plans

Work Order Compliance with Estimates
Emergency Person Hours Worked

Planned vs. Unplanned Person Hours Worked
Preventive Maintenance Coverage
Percentage Re-planned Work Orders
Percentage Rescheduled Work Orders
Wrench Time
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Metric Title: % Weekly Schedule Compliance

Metric Background:

The primary purpose of the weekly schedule compliance metric is to provide a means of
measuring weekly schedule compliance. This measure will be manually calculated to
begin but electronically calculated in the future. The success of the Work Execution
Process depends upon our ability to produce realistic, achievable weekly schedules that
attempts to assign work for every available craft hour. Building these realistic weekly
schedules is important but measuring compliance to these schedules is equally
important.

Metric Definition:
The compliance to each work order will be measured individually and then averaged to
give weekly compliance. The guidelines for measuring compliance are:

a. Work Order Completed during week 100%
b. Work Order not acted on 0%

c. Hours worked > hours scheduled 100%
d. Hours worked < hours scheduled (40 worked, 50 scheduled)  80%

Example Table: 4.0 Sample of Schedule Compliance Measure

Total Available Hours = 200
Job Hours Job Hours %
# Scheduled Complete Worked Compliant
1 20 Yes 20 100%
2 30 No 50 100%
3 5 Yes 10 100%
4 10 Yes 10 100%
5 25 No 20 80%
6 20 Yes 30 100%
7 40 No 40 100%
8 20 No 15 75%
9 10 No 5 50%
10 20 No 0 0%
Total 10 200 200 805%
Total Line #5 Divided by Total Line #1
805/10 = 80.5% Compliance with Schedule
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Supporting Information:

The schedule compliance will be measured and documented each week. Until we go
with the electronic measurements, the area will have to make arrangements locally for
storing and graphing the compliance data.

Frequency of Generation:
The weekly schedule compliance will be measured and documented on a weekly basis.

Generated by:
The Labor/ Business Unit Manager or designate will be responsible for documenting
and compiling the data.

Target:

Industry Average is 80% or higher. Departments/Divisions will establish compliance
targets as part of their annual goals and objectives.

Version 1 Created on 2/28/2005 3



PUB-Nalcor-136, Attachment 1
Rate Mitigation Options and Impacts Reference, Page 67 of 202

‘A Newfoundland & Labrador Hydro :F
, I!'(R{ES CHURCHILL FALLS

(LABRADOR) CORPORATION LIMITED

Group of Companies By

Metric Title: % Work Order Compliance with Estimates

Metric Background:

Two key components of work execution is effective planning (realistic labor and material
estimates) and effective/efficient execution of the job (completing quality work on time
and on budget). To see how well we comply with work order estimates, we have
developed a metric, “ Work Order Compliance with Estimates”. The metric tells us what
percentage of all work orders completed within a specified time frame was completed
within an acceptable variance (+/_ 15%) of total estimated cost (labor, material, other
cost). The variance field needs to be changeable as management may decide to
change what is acceptable as the execution process improves.

Metric Definition:
% Work Order Compliance with Estimates =

# planned wo’s completed within variance (+15%) of total est cost x 100
Total # planned work orders completed within specified time frame.

Supporting Information:
Specified time frame is the date range for which work orders were completed. Example
January 1, 2005 thru March 31, 2005.

Work Orders completed are all work orders in the specified time frame that are at status
70 thru 95.

Planned work orders are all priority 3 and 4 work orders. They may include corrective,
preventive, non-maintenance, operating and capital projects.

Total estimated cost includes labor cost, material cost and other cost.

Specified variance of +/- 15% of total estimated cost is what industry considers
acceptable.

Total estimated cost includes estimated labor, material and other cost.

Prompts must include Planning Center, Business Unit, Dept/Section, Planner and start
and end dates.
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Example: Suppose 200 planned work orders (priority #3 & #4 of a corrective,
preventive, non maintenance, operating or capital nature were completed (moved to
status 70,80 or 90) in a specified time range (say January 1,2005 thru March 31, 2005
and say 75 of these work orders were completed within +/- 15% of total estimated cost:

% Compliance to Work Order Estimates = 75 x 100 =37.5 %
200

This means that of the 200 work orders completed during that time frame, 37.5% were
completed within the acceptable variance of +/- 15% as compared to the target of 65%

Frequency of Generation:

This metric will be generated and documented on a quarterly basis. The first quarter
report would be generated in mid April to capture timesheet entry data from end of
March.

Generation #1Period January 1% thru March 31%
Generation #2 Period January 1% thru June 30"
Generation #3 Period January 1% thru October 31°
Generation #4 Period January 1% thru December 31°

Note: Generate the metric two (2) weeks after generation period end date to ensure the
latest time sheet entry data.

Generated by:
The Planning Superintendent, Planning Supervisor or designate.
Target:

Industry average for work order compliance within +/15% of total estimated cost is 65%.
The divisions within Hydro will establish their own targets.
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Work Order Estimate to Actual Variance ( Summary Report Documentation)
Introduction

The Work Order Estimate to Actual Variance report was developed to provide a means
by which a Panning Center may identify work order having suspect estimated and/or
actual cost. The report utilizes the Showcase Strategy report writer. The BPI Work
Execution team provided the criterion used to develop this report.

This report does not represent a comprehensive variance analysis process, but rather a
tool used by the process.

Data Source

Report returns column data from the following JD Edwards WorldSoftware production
tables:

e F4801 Work Order Master
o WO Number

Description

Planning Center

Completion Date

Planner

Department

Type

Priority

Estimated Total Cost

O O O O O O O O

e F3111Work Order Parts List
o Estimated Materials Cost

e F3112 Work Order Routing Instructions
o Estimated Labour Hours
o Estimated Labour Cost (Hours * Rate calculation)

e F0911 General Ledger
o Actual Labour Hours (Doc Type = T4)
Actual Labour Cost (Doc Type = T4)
Actual Materials Cost (Doc Type = Il)
Actual Other Cost (Doc Type <> T2, T4, or ll)
Actual Total Cost (Doc Type <> T2)

(@)
O
(@)
@)
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e Calculated Report Column
o Variance (Actual Total Cost — Estimated Total Cost)

Data Sort & Totaling

e The report returns records for a Planning Center sorted in ascending order by
Planner, Department.

o Note: The SQL statement used by this report differs from that used by
standard Showcase Strategy reports. This is due to the nature of the
incoming report data, specifically the (many to many) relationship between
tables. Therefore, the ability to perform extensive sorting may be limited.

e Data is grouped and totaled by (1) Work Order (2) Planner and (3) the entire
report.

o Note: Although the report appears to return a detail record by Work Order,
it is in fact returning a summary record. This is based on the nature of the

incoming report data.

Report Execution

Upon execution the report will prompt the user to supply values to three conditions. The
first two conditions are mandatory, whereas the third is optional.

Enter the 3 Character Planning Center Code to be reported:
|HHD |

Enter a range aof W0 Completion D'ates MDD o be reported:
Minirnurm W alue:; b airnirn Y alue;

|9;1 J2004 | |Eu1 £2004 |

Enter a b digit Planner to be repaorted, or leave blank to report all walues:

| |
k. | Cancel Help
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e The first prompt requests a 3-character value representing the Planning Center
for which the report is to be executed. This value corresponds with the value
contained by the Work Order’s Category Code # 10.

e Prompt for Business Unit
e Prompt for Department / Section

e The second prompt requests a range of Work Order Completion Dates for which
the report is to be executed. The form of the values must be MM/DD/YYYY.

e The third prompt requests a 5 digit value representing the Planner identification
number. This value corresponds with the Planner field found on the Work Order
master record.

Testing of the report for Planning Center HRD with a Completion Date range of

09/22/2004 — 09/23/2004 indicate execution times generally less than 3 minutes.
Execution time may vary depending on system resource availability.
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Sample Report Screen Shots

Report Writer

Fle Edt Wew Query Run Insert Format Tools Window Help

B = o] [
o

I O T O 00 1 T W o
F Planring Center:  xx The Hydro Group of Companies Run Date/Time: 12005645 Page: 1
I HYDRO :ompletion Date between:  9/1/2004.9/1/2004 Werk Order Ertiate te Achual Swnamary Repert
TRET
Estimated Actual Estimated Actual Estimated Actual Actual Estimated Actual
W0 Hbr Deseription LabourHours  Labour Hours  LabourCost . Labour Cost  Materials Cost  Materials — Other Cost [Total Cost  Total Cost Wariance

o Planner: 999999

[oasasa 0390993 0090803 0999000 098880 9390030 0030930 0999993 009003 0099003 0,095,999
Depaiment 299938 Typs: x  Priarity: x

Planner: 999999 2800000 Dgoogee 900000 Gggagoe GSgodoc 0000000 ogoogon 990090 gogodos gogodoo
Report Totals 2.0999.099 5,.980.999 £.999.883 5,993,999 9.859.999 9899988 9999999 995999 9,899,858 9999933
per— s T b ctuartace it END OF REPCRT
I e e i 2
Fleady [PageHeader [Page 1o 1 [Totsl Records. 1

<4 Report Writer E]

Fle Edt Mew Query Run Insert Format Tools Window Help

mEE (2] [B]E] Elm]w]=]%] [z EEw]E]
T A A T T T T T T T =T
] = ay iy HRO The Hydro Group of Companies Run DatesTime: 12065535 Page: 1
%nmn 9/1/2004.8/1/2004 Wk Orde Estiateto Actual Summary Repert
Tl
Estimated Actual Estimated fctyal Edtimated  Actual fclual  Estimated  Actual
WO Hbr Deseription LabourHours LabourHours  LabourCost  LabourCost  Materials Cost  Materials — Other Cost  Total Codt  Tofal Cost Wariance
-
&l Planner: 10997
: I 405140 1BW-W124 INSIDE WALVE 12 a 335 o a 147 o 335 147 (188) ‘
Depatment 17104 Type: 1 Prierit: 3
T
|| (30512 {Ev-izs OUTSIDE VALVE ] 13 223 a5 T 213 q 223 311 E68
] Depament 17104 Type: 1 Priorite 3
| [zrie s #removE Tic CABLE TE1E70 F] 0 202 0 0 0 i 202 0 202 |
5 Depsiment 17105 Type: 1 Prioritye 4
=l Planner: 10997 2 14 760 a8 561 o 760 1088 208
=
] Report Totals 2= 24 180 s o o o o 208
A |- et e END OF REFORT
77
T 2 N
Completion Date between: & 2.03y: 055 cx 1.95 cy: 0,18 [PageHzader [Page 1of 1 [TotalRecords: 10
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Report Query Select Statement

SELECT

WAWR10 AS COLUMNOO001,
WAANSA AS COLUMNO0002,
WAANPA AS COLUMNO0003,
Date( WASTRX, CYYDDD ) AS COLUMNO004,
WADOCO AS COLUMNOO0OQS5,
WADLO1 AS COLUMNOOOQG,
WATYPS AS COLUMNO0007,
WAPRTS AS COLUMNOO008,
0 AS COLUMNOO09,

0 AS COLUMNO0010,

0 AS COLUMNOO11,

0 AS COLUMNO0012,

0 AS COLUMNOO013,

0 AS COLUMNO0014,

0 AS COLUMNOO015,
WAAMTO AS COLUMNOO16,
0 AS COLUMNO0017,

0 - WAAMTO AS COLUMNO0O018
FROM

PRDDTA.F4801 F4801
WHERE

WAWR10 = &PlanCenter

PUB-Nalcor-136, Attachment 1
Rate Mitigation Options and Impacts Reference, Page 73 of 202
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AND Date( WASTRX, CYYDDD ) BETWEEN &CompDate AND &CompDate

AND WAANSA = &Planner

GROUP BY
WAWR10,
WAANSA,
WAANPA,
WASTRX,
WADOCO,
WADLO1,
WATYPS,
WAPRTS,
WAAMTO,
0 - WAAMTO

Version 1 Created on 2/28/2005
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UNION SELECT

WAWR10 AS COLUMNOOQO1,

WAANSA AS COLUMNO0002,

WAANPA AS COLUMNOO003,

Date( WASTRX, CYYDDD ) AS COLUMNO0004,
WADOCO AS COLUMNO0005,

WADL01 AS COLUMNOO0G,

WATYPS AS COLUMNO007,

WAPRTS AS COLUMNOO008,

0 AS COLUMNO0009,

0 AS COLUMNOO010,

0 AS COLUMNO011,

0 AS COLUMNO0012,

SUM( WMUORG * WMEA ) AS COLUMNO013,
0 AS COLUMNOO014,

0 AS COLUMNO0015,

0 AS COLUMNOO16,

0 AS COLUMNO0017,

0 AS COLUMNO018

FROM

PRDDTA.F4801 F4801,
PRDDTA.F3111LA F3111LA

WHERE

F4801.WADOCO = F3111LAWMDOCO
AND ( (WAWR10 = &PlanCenter)

AND Date( WASTRX, CYYDDD ) BETWEEN &CompDate AND &CompDate)

AND WAANSA = &Planner

GROUP BY
WAWR10,
WAANSA,
WAANPA,
WASTRX,
WADOCO,
WADLO1,
WATYPS,
WAPRTS
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UNION SELECT
WAWR10 AS COLUMNO001,

WAANSA AS COLUMNO0002,

WAANPA AS COLUMNO003,

Date( WASTRX, CYYDDD ) AS COLUMNO0004,
WADOCO AS COLUMNO005,

WADLO1 AS COLUMNO008,

WATYPS AS COLUMNO0007,

WAPRTS AS COLUMNO008,

SUM( WLRUNL ) AS COLUMNO009,

0 AS COLUMNO010,

SUM( WLRUNL * WLPWRT ) AS COLUMNO0011,
0 AS COLUMNO0012,

0 AS COLUMNO0013,

0 AS COLUMNO0014,

0 AS COLUMNOO015,

0 AS COLUMNO0016,

0 AS COLUMNO0017,

0 AS COLUMNO0018

FROM

PRDDTA.F4801 F4801,
PRDDTA.F3112LA F3112LA

WHERE

F4801.WADOCO = F3112LAWLDOCO
AND ( (WAWR10 = &PlanCenter)

AND Date( WASTRX, CYYDDD ) BETWEEN &CompDate AND &CompDate)

AND WAANSA = &Planner

GROUP BY
WAWR10,
WAANSA,
WAANPA,
WASTRX,
WADOCO,
WADLO1,
WATYPS,
WAPRTS
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UNION SELECT
WAWR10 AS COLUMNO001,
WAANSA AS COLUMNO002,
WAANPA AS COLUMNO003,

Date( WASTRX, CYYDDD ) AS COLUMNO0004,
WADOCO AS COLUMNO005,
WADLO1 AS COLUMNO00S,
WATYPS AS COLUMNO007,
WAPRTS AS COLUMNO00S,

0 AS COLUMNO009,

SUM ( CASE

WHEN GLDCT = 'T4' THEN GLU
END ) AS COLUMNO010,

0 AS COLUMNO011,

SUM ( CASE

WHEN GLDCT = 'T4' THEN GLAA
END ) AS COLUMNO0012,

0 AS COLUMNO013,

SUM ( CASE

WHEN GLDCT ="II' THEN GLAA
END ) AS COLUMNO014,

SUM ( CASE

WHEN GLDCT <> 'T2' AND GLDCT <> 'T4' AND GLDCT <> 'II' THEN GLAA
END ) AS COLUMNOO15,

0 AS COLUMNO016,

SUM ( CASE

WHEN GLDCT <> 'T2' THEN GLAA
END ) AS COLUMNO017,

SUM ( CASE

WHEN GLDCT <> 'T2' THEN GLAA
END ) - 0 AS COLUMNO018

FROM

PRDDTA.F4801 F4801,

PRDDTA.F0911LK FO911LK

WHERE

DIGITS( F4801.WADOCO ) = FO911LK.GLSBL

AND ( GLSBLT ='W'

AND WAWR10 = &PlanCenter

AND Date( WASTRX, CYYDDD ) BETWEEN &CompDate AND &CompDate)

Version 1 Created on 2/28/2005 13
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AND WAANSA = &Planner

GROUP BY
WAWR10,
WAANSA,
WAANPA,
WASTRX,
WADOCO,
WADLO1,
WATYPS,
WAPRTS

Work Order Estimate to Actual Variance (Detail Report Documentation)
Introduction

The Work Order Estimate to Actual Variance Detail report was developed as a means to
analyze specific work orders having suspect estimated and/or actual cost. The report
utilizes the Showcase Strategy report writer. The BPI Work Execution team provided the
criterion used to develop this report.

This report does not represent a comprehensive variance analysis process, but rather a
tool used by the process.

Data Source

The report returns column data from the following JD Edwards WorldSoftware
production tables:

e F4801 Work Order Master
o WO Number

Description

Planning Center

Completion Date

Planner

Department

Type

Priority

Estimated Total Cost

O O O O O O O O
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e F3111Work Order Parts List
o Estimated Materials Cost
o Estimated Materials Description

e F3112 Work Order Routing Instructions
o Work Center
o Operations Sequence
o Estimated Labour Hours
o Estimated Labour Cost (Hours * Rate calculation)

e F0911 General Ledger
o Actual Labour Hours (Doc Type = T4)
o Actual Labour Cost (Doc Type = T4)
o Actual Materials Cost (Doc Type = 1)
o Actual Other Cost (Doc Type <> T2, T4, or Il)
o Actual Total Cost (Doc Type <> T2)

e Calculated Report Column
o Labour Hour Variance (Actual Labour Hours — Estimated Labour Hours)
o Labour Cost Variance (Actual Labour Cost — Estimated Labour Cost)
o Materials Cost Variance (Actual Materials Cost — Estimated Materials
Cost)
o Total Variance (Actual Total Cost — Estimated Total Cost)

Data Sort & Totaling

e The report returns records for a specific Work Order or group of Work Orders
sorted in ascending order by Work Order number.

o Note: The SQL statement used by this report differs from that used by
standard Showcase Strategy reports. This is due to the nature of the
incoming report data, specifically the (many to many) relationship between
tables. Therefore, the ability to perform extensive sorting may be limited.

e Data is grouped and totaled by (1) Work Order.

Report Execution

Upon execution the report will prompt the user to supply a value(s) for one condition.

Version 1 Created on 2/28/2005 15
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TIHE POWER OF

Group of Companies

Enter Wark Order Mumber(s) to Report :
Enter Walue: Selected YWalues:

k. | Cancel Help |

o The prompt requests one or more numeric (Max. 8 digit) value(s) representing
the Work Order(s) for which the report is to be executed. This value corresponds
with the value contained by the Work Order’s master record.
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Sample Report Screen Shots

% Report Writer - [Detail Cost Report 6 by WO.rpt]

Dm..mhmm\?m..\.\3‘|‘|‘|.|“.\..|.|5.|‘m\E.\. P 0 P Y OO T O PO OO R BT
i
= The Hydro Group of Companies RUDI® T 1DGSH Page 1
—5 “Work Order Estimate o Aciual Debail ort:
k Actual Labour ‘ ‘ Estimated Materials | | Actual Materials ‘ | Actual Other ‘
1 Ltou W wTee e | Lo Hat e useiae mserhr  useloe et oner
— Hous Tpe Dot Hows | oot Descrpn Cost Dot cat Descibiin Cost
7 ‘w K Order 998939 000000GHOGRK Flanning Center. Flanner 099030 900988 Date: 12/31/1990 |
— G0rieacisr [DOCAMEA TNATDeY - Viork rce) Group Type x Priori 5
KR ‘—-\ﬁm:mnn 150000 S0 050 5000 P IR 90.990,00 5,560 955,00 — 9990 50,00 ) T 00,500 00
= o Hous
= Estmat  ggeesee 0
4 sl agmmER
E vabne e
— pFe T W craer Totus
o e st - £ND OF REPORT
B4
7
i 4 [ 1 w4 LR

x B.64 y 8.02 Page 10f 1 Total Recods: 1

% leport Writer - [Detail Cost Report 6 by WO.rpt]

[ Edit Yiew Query Run [nsert Format Iooks Window Help REIES
SEE]EE =] nlM-nlMaxllzgl =[5
[ - [=]]u L%
U.\..l‘h.l..|‘|2.\..m|3m\m|“m.\‘|5‘|..|.|5.|L|. A S O O O O O O - T BT
0
— F The Hydro Group of Companies RUNDIETHN: DNGSIGE Page: 1
B Himno
—] TR Werd: Order Estimate to dchual Datail oxt
T | Estimatad Labour Actual Labour | ‘ Estimated Matarizls | Actuzl Materizls | ‘ Achuzl Gther |
E oper, Foutig Lo STy Wou Lo Mat ik Wi Mabrbk  Wabiak otier otter
—] R ey Hotts Dt o gt Descivmn ot Descrpm ot Descip cout
Tl | work Order snssas  wesT A DRIVE Planning Center.  WRD  Planner 10997 o 17104 Completion Date: 872172004
— WO Tupe: 1 Proit; 3
a4
= Labour Estinrate
- HEDCRMB 100 — B0 Ty
T- Labour lncurred Cost
] woizik . e sm wers
3 Materials Estimate
5
-] Materials lncured Cost
— 558
B 180
74
—] orh order Totaly
14 [ afee ] e wi]« N

% B.36 y 001 Page 10f 1 Total Recods: 7
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Report Query Select Statement

SELECT

WAWR10 AS COLUMNOOQO1,
WAANSA AS COLUMNO0002,
WAANPA AS COLUMNO003,
Date( WASTRX, CYYDDD ) AS COLUMNO0004,
WADOCO AS COLUMNO0005,
WADL01 AS COLUMNOO0G,
WAAMTO AS COLUMNOO7,
0 - WAAMTO AS COLUMNOO008,
""AS COLUMNO009,

"*AS COLUMNOO010,

0 AS COLUMNO011,

0 AS COLUMNO0012,

0 AS COLUMNO0013,

"*AS COLUMNO0014,

0 AS COLUMNO0015,

"*AS COLUMNOO016,

""AS COLUMNO017,

"*AS COLUMNO0018,

0 AS COLUMNO0019,

0 AS COLUMNO0020,

0 AS COLUMNO0021,

0 AS COLUMNO0022,

0 AS COLUMNO0023,

1 AS COLUMNO0024,

""AS COLUMNO0025,

"* AS COLUMNO0026,

0 AS COLUMNO0027,

0 AS COLUMNO0028,

0 AS COLUMNO0029,
WATYPS AS COLUMNO030,
WAPRTS AS COLUMNOO031

FROM
PRDDTA.F4801 F4801

WHERE
WADOCO IN (&Wonbr)
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GROUP BY
WAWR10,
WAANSA,
WAANPA,
WASTRX,
WADOCO,
WADLO1,
WATYPS,
WAPRTS,
WAAMTO,
0 - WAAMTO

UNION SELECT

WAWR10 AS COLUMNO001,
WAANSA AS COLUMNO002,
WAANPA AS COLUMNOO003,

Date( WASTRX, CYYDDD ) AS COLUMNO0004,
WADOCO AS COLUMNO005,
WADLO1 AS COLUMNOO006,

0 AS COLUMNO007,

0 AS COLUMNO0008,

WLMCU AS COLUMNO009,
WLDSC1 AS COLUMNO010,
WLOPSQ AS COLUMNOO011,
WLRUNL AS COLUMNO0012,
WLRUNL * WLPWRT AS COLUMNO0013,
""" AS COLUMNO0014,

0 AS COLUMNO0015,

""AS COLUMNO0186,

" AS COLUMNO017,

""AS COLUMNO018,

0 AS COLUMNO0019,

0 AS COLUMNO0020,

0 AS COLUMNO0021,

0 AS COLUMNO0022,

0 AS COLUMNO0023,

2 AS COLUMNO0024,

'Labour Estimate' AS COLUMNO0025,
" AS COLUMNO00286,

0 - WLRUNL AS COLUMNO0027,

Version 1 Created on 2/28/2005
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0 - WLRUNL * WLPWRT AS COLUMNO0028,
0 AS COLUMNO0029,

WATYPS AS COLUMNO030,

WAPRTS AS COLUMNOO031

FROM
PRDDTA.F4801 F4801,
PRDDTA.F3112LA F3112LA

WHERE
F4801.WADOCO = F3112LA.WLDOCO
AND WADOCO IN (&Wonbr)

GROUP BY
WAWR10,

WAANSA,

WAANPA,

WASTRX,

WADOCO,

WADLO1,

WATYPS,

WAPRTS,

WLMCU,

WLDSCH1,

WLOPSQ,

WLRUNL,

WLRUNL * WLPWRT,
0 - WLRUNL,

0 - WLRUNL * WLPWRT

UNION SELECT

WAWR10 AS COLUMNOO001,
WAANSA AS COLUMNO0002,
WAANPA AS COLUMNO003,
Date( WASTRX, CYYDDD ) AS COLUMNO0004,
WADOCO AS COLUMNO0005,
WADL01 AS COLUMNOO0G,
0 AS COLUMNO0007,

0 AS COLUMNOO0S8,

""AS COLUMNO009,

"* AS COLUMNOO010,
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0 AS COLUMNO011,

0 AS COLUMNO0012,

0 AS COLUMNO0013,

WMDSC1 AS COLUMNO0014,
WMUORG * WMEA AS COLUMNO015,
""AS COLUMNO0186,

" AS COLUMNO017,

""AS COLUMNO018,

0 AS COLUMNO0019,

0 AS COLUMNO0020,

0 AS COLUMNO0021,

0 AS COLUMNO0022,

0 AS COLUMNO0023,

4 AS COLUMNO0024,

'Materials Estimate' AS COLUMNO0025,
"" AS COLUMNO0026,

0 AS COLUMNO0027,

0 AS COLUMNO0028,

0 - WMUORG * WMEA AS COLUMNO0029,
WATYPS AS COLUMNO0030,
WAPRTS AS COLUMNO031

FROM
PRDDTA.F4801 F4801,
PRDDTA.F3111LA F3111LA

WHERE

F4801.WADOCO = F3111LA.WMDOCO
AND WADOCO IN (&Wonbr)

GROUP BY
WAWR10,
WAANSA,
WAANPA,
WASTRX,
WADOCO,
WADLO1,

WATYPS,
WAPRTS,
WMDSCH1,
WMUORG * WMEA,
0 - WMUORG * WMEA
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UNION SELECT

WAWR10 AS COLUMNO0001,
WAANSA AS COLUMNO002,
WAANPA AS COLUMNO003,

Date( WASTRX, CYYDDD ) AS COLUMNO004,
WADOCO AS COLUMNO00S5,
WADLO1 AS COLUMNO006,

0 AS COLUMNO007,

SUM ( CASE

WHEN GLDCT <> 'T2' THEN GLAA
END ) - 0 AS COLUMNO0O0S,

"' AS COLUMNO009,

' AS COLUMNO010,

0 AS COLUMNOO11,

0 AS COLUMNO012,

0 AS COLUMNO013,

"' AS COLUMNO014,

0 AS COLUMNO015,

GLJBCD AS COLUMNO016,

" GLJBCDO1" AS COLUMNO0017,
CASE

WHEN GLDCT ="II

THEN GLEXR

END AS COLUMNO018,

SUM ( CASE

WHEN GLDCT = 'T4' THEN GLU
END ) AS COLUMNO019,

SUM ( CASE

WHEN GLDCT = 'T4' THEN GLAA
END ) AS COLUMNO020,

SUM ( CASE

WHEN GLDCT = "ll' THEN GLAA
END ) AS COLUMNO021,

SUM ( CASE

WHEN GLDCT <> 'T2' AND GLDCT <> 'T4' AND GLDCT <> 'lI' THEN GLAA
END ) AS COLUMNO0022,

SUM ( CASE

WHEN GLDCT <> 'T2' THEN GLAA
END ) AS COLUMNO0023,

CASE
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WHEN GLDCT ='T4' THEN 3

WHEN GLDCT ="lI' THEN 5

WHEN GLDCT <> 'T2' AND GLDCT <> 'T4' AND GLDCT <>"ll' THEN 6
END AS COLUMNO0024,

CASE

WHEN GLDCT ='T4' THEN 'Labour Incurred Cost'

WHEN GLDCT ="II' THEN 'Materials Incurred Cost'

WHEN GLDCT <> 'T2' AND GLDCT <> "T4' AND GLDCT <>"lI'
THEN 'Other Incurred Cost'

END AS COLUMNO0025,

CASE

WHEN GLDCT <> 'T2' AND GLDCT <> "T4' AND GLDCT <>"lI'
THEN GLEXR

END AS COLUMNO0026,

SUM ( CASE

WHEN GLDCT ='T4' THEN GLU

END ) - 0 AS COLUMNO0027,

SUM ( CASE

WHEN GLDCT ='T4' THEN GLAA

END )- 0 AS COLUMNO0028,

SUM ( CASE

WHEN GLDCT ="llI' THEN GLAA

END ) - 0 AS COLUMNO0029,

WATYPS AS COLUMNO0030,

WAPRTS AS COLUMNO031

FROM
PRDDTA.F4801 F4801,
PRDDTA.FO911LK FO911LK

WHERE
DIGITS( F4801.WADOCO ) = F0911LK.GLSBL
AND WADOCO IN (&Wonbr)

AND ( GLSBLT ='W’

AND GLDCT <> 'T2)

GROUP BY
WAWR10,
WAANSA,
WAANPA,
WASTRX,
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WADOCO,
WADLO1,
WATYPS,
WAPRTS,
GLJBCD,
GLEXR,
GLDCT

ORDER BY
S,
24

Work Order Compliance with Estimates
Introduction

This document is intended to provide a functional specification for measuring Work
Order Compliance with Estimates The Primary purpose of this Metric is to provide a
means to measure how well we execute the our Estimates. The report maximizes
Showcase report writer as the tool. The BPI Work Execution Team has in advance
provided the criteria to develop this report. The report provides information that can be
used to measure estimates of labor cost/hours and estimated material cost versus
actual labor cost/hours and actual material cost.

Data Sources
The report returns data from the following tables and columns contained in JD Edwards.

e F4801 - Work Order Master File

e F0618 - Payroll Transaction History File

e F3112 — Shop Floor Control Routing Instructions
o Order Type

Work Order Number

Parent Work Order

Type Work Order

Priority — Work Order

Description of Work Order

Company

Business Unit

Location

O O O O O O O O
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Status of Work Order
Start date

Completion Date
Estimated Hours

Asset Number

Amount — Actual Material
Unit or Tag Number
Supervisor Number
Originator of Work Order
Manager Address Number
Assigned to

Planning Center — Region
Amount Estimated

O O O O O O O O 0O 0O 0O 0O Oo

Query Properties
Conditions that are added to this report are as follows:

Start date — Prompt
Completion date — Prompt
Business Unit — Prompt
Region — Prompt

Department number — Prompt
Work Order Type — Prompt

AN N NN

Report Execution
When executing the report you may enter the fields as required:

Start date — The last date remains until changed

Completion Date - The last date remains until changed

Business Unit — Enter a Valid Business Unit

Department number — Enter a Valid Department number

Work Order Type — Enter a Valid Work Type

Planning Center — Either use the pull down menu or type a Valid Region

VVVYYY
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Group of Companies

Enter Walue For Start Date [Mb DDA
M imirmum W alue: b airnium ¥ alue: .

|NLILL | |NLILL |

Enter Walue For Completion Date (MDD
Minirnuim W alue: b airnuam % alue;

141/2004 1243152004
| | |

Enter %alue Faor Buziness Uit

Enter Walue Far Planning Centre

| [~

Enter Walue For Department

| k. | Cancel Help

Select RUN to Execute
This report takes approximately 2 minutes and 30 seconds to run.

The Results are below.
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COHMITHENT Group Of Companies

(LABRADOR) CORPORATION LIMITED

A J‘r HYDRG GROUF COMPANY

File Edit View Query Run Insert Format Tools ‘Window Help
MEEIEIEEE] ElEERDEEESEE

B Compliance with estimatesnewonejani2.rpt

CEX

T T T AT T A T T T T T T T
1/28/05 11:18 197
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wiEE 8 | TROUBLECALL-SHIF COVE um m oW 51 Ealt] W Ealt] ™
Wi s | TROUBLECALL-PRI-F1 um o m ow S a0 ] EAIE Eal] o
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wis i RHR,LNE | INSPECTEON oo El ) o o f-duli] o
[T i TROUBLECALL- LESTER COMBDON wr oo o St o Erto o (o8
[T | TROUBLECALL-VINCENT BLAKE um o w o S oo oo FEol o o
w2 s | TROUBLECALL-FERLLEPT LIGHTH wr oo o St 500 o FIz255 o (o8
wum s | TROUBLECALL- PRIMUSTOOPE um @ o St 600 ot FT0E Eat] o
HUE F 3 CHDSTLINSTBENNETTGORSPS moEt a8 RIS 200 ot Fom E=E
MiES 2 3 SNHOUR INSPECTE N & SERVEE i@ o Sl ot full (53
WIETD 2 3 SMHOUR INSPECTEN & SERVECE Wi o S ot wo 53
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uame s | TROUBLECALL-STAWEST £GOC ux @ oo S ot wo ] 23
[T | TROUBLECALL-STANTHONY EAST um @ oSS ] futl £ (53
[TI- | TROUBLECALL-STANTHONY ARES um @ o S ot wo ot (43
uzn s | TROUBLECALL- LINE 1R ux @ owm S o] wo o) 23
TR | TROUBLECALL-LINE 12 4RI ux @ owm S o) wo ot 23
uzs s | TROUBLECALL - RIW SYSTER ux @ owm S ) wo o 23
umE  w | TROUBLECALL - DEREK KELLY ux @ oW 50 Ealt] o Ealr] (53
use a | PLANNED OUTAGETOWH OF STLEA ux= @ oo Sk Eal] fatl Eal o
U= | TROUBLECALL - RVWS, LINE# 3 un om St Eal) mo Eal] o
>3] e s | TROUBLECALL - HAWKES 6AY U m 2o ow S ) we o] 23
] W s | TROUBLECALL-BCA-F UBCE-F | um o m o 2o7om ow S ] mo o
7 W s | TROUBLECALL-PPI-RIPP2-R1 W oom o 2oom oo S Eatr] mo o
[Date - Start Pulian)] = 6.90y: 4.88 Detail Page 197 of 198 Total Hecords:  BE34
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Metric Title: % Emergency Person Hours Worked

Metric Background:

Operating in a reactive environment is an obstacle for implementing and using the work
execution process. Emergency person hours are all the hours charged to priority #1
work orders. Priority #1 work orders are work orders of high importance and high
urgency as outlined in the Routine Work Order Prioritization Guide. This metric provides
a clear picture of whether we’re operating in a reactive or proactive environment.
Spending more than 10% of total person hours on priority work is an indicator that one
is in a reactive mode and is normally a symptom of deeper problems.

Metric Definition:
% Emergency Person Hours Worked

Person hours spent on emergency work (priority #1 wo’s) x 100
Total Person Hours Worked on all Work Hours

Supporting Information:
This metric is generated based on a specified time frame.
Example: January 1, 2005 thru March 31, 2005.

The metric is based on completed work orders (status 70 thru 95)

Prompts must include planning center, business unit, section or dept, start/completion
dates.

Frequency of Generation:
This metric must be generated quarterly and at year end.

Note: Ensure metric is generated two weeks after generation date to capture latest
timesheet entry data.

Generated by:
The Planning Superintendent, Planning Supervisor or designate.

Target:

Industry average for time worked on priority 1 work orders (emergency work) is 10% or
less. Division/Plant sets targets annually as part of goals and objectives.
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% Emergency Person Hours Worked
Introduction

Operating in a proactive mode is key for planning and scheduling work. If a major
portion of time is spent doing emergency type work, then in all likelihood, planning and
scheduling will not be as successful as it should be. Measuring the amount of time
spend on emergency work is a good measure to determine the mode of operation (i.e.
reactive mode vs. proactive mode). Operating in a reactive mode is usually a symptom
of deeper problems.

Emergency hours are a measure of the number of person hours spent doing emergency
work as compared to total hours worked. Emergency work is defined as work that must
begin now (Priority #1).

Data Sources

The report returns data from the following Tables and Columns contained in JD
Edwards:

e F4801 - Work Order Master File
F0618 - Payroll Transaction History File

e F3112 - Shop Floor Control Routing Instructions

o Order Type

Work Order Number

Type Work Order

Priority — Work Order

Description of Work Order

Business Unit

Location

Status of Work Order

Address Number

Supervisor

Start Date

Completion date

Planning Center

Amount Estimated

Hours Estimated

Sum of Hours Worked

DBA Code

Amount Actual Labor

O O O O OO O0OO0OO0OO0ODO0ODO0OO0oOO0oOO0oOO0o0O0
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TIHE POWER OF

Group of Companies

Query Properties
Conditions that are preset are as follows:

DBA Code is less than or equal to 250
Status code is between 10 90

Report Execution
When executing the report you MAY enter the field as required:

Start Date

Completion Date
Department Supervisor
Planning Center
Business Unit

Prompt D@@

Enter Walue For Start D ate
Minirumm * alue: b airnann Y alue;

|h 142004 | |1 2/31/2004 |

AN NN

Enter Yalue For Completion D ate
Firirnurm Y alue; b @i Y alue:

|NLILL | |NLILL |

Enter Walue For Department Supervior

Enter Yalue For Planning Center

| |

Enter Yalue For Buisness Unit

| |
] | Cancel Help

Once entered you now select Run to Execute
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eport Writer

i\e Edit ¥iew Query Run Insert Format Tools ‘Window Help
NEFEIEEEIEEREEEE BRI EE =
J | 2]

B Emergency hours worked122204.rpt

L O L P L
e
= Processed 142805 11.42 113
—: Emergency Hours Worked
s [
1__ WO R W 0 Type Priority Description EU w0 St Supervicor Start DateComplete Date Bt Hours Est Amount 80t Hours Act Labor Planning Center
4 178356 1 3 TRANSFORMER 2 POINT GROUND 1425 90 51952 2004 22272004 4.00 108 .96 4.00 151.90 POS
i3 3907 1 1 CHECK RECLOSER 1435 20 51953 TH95I004  TiE36/2004 0.00 0.00 15.450 604.50 POS
ke PEREOMN HOURS DEDICATED TO EMERGENCY WORK ORDERE 247250
27_ TOTAL PERS0OM HOURS WwWORK ORDERED 56251.50
7 AJERAGE E. 7%
= [ E—

PageHeader Page 1150f 115 Total Records: 4334
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Metric Title: % Planned Person Hours Worked

Metric Background:

Operating in a planned environment is key for the work execution process. Planned
person hours are the hours charged to priority #3 and #4 work orders; work orders that
should be properly planned and scheduled. Most companies aim to spend 90% plus on
planned work. This metric is intended to provide a snapshot of their mode of operation.

Metric Definition:
% Planned Person Hours Worked

Person hours spent planned work ( priority #3 &#4 work orders) x 100
Total person hours worked on all work hours

Supporting Information:

This metric is generated based on a specified time frame.
Example: January 1, 2005 thru March 31, 2005.

The metric is based on completed work orders (status 70 thru 95)
Planned work orders are priority #3 and #4 work orders only..

Prompts must include Planning Center, Business Unit, Section/Dept and start/end
dates.

Frequency of Generation:

This metric can be generated on demand but must be generated and documented
quarterly and year end.

Note: Generate metric two (2) weeks after generation due date to ensure latest
timesheet data is captured.

Generated by:

The Planning Superintendent, Planning Supervisor or designate.

Target:
Industry average for time worked on planned work orders is 90%.
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% Planned Person Hours Worked

Introduction

(LABRADOR) CORPORATION LIMITED

A J‘r HYDRG GROUF COMPANY

This document is intended to provide a specification for executing a report for
measuring the percentage of time spent on planned work (priority #3 and #4) versus
unplanned work (priority #1 and #2). The BPI Work Execution Team has in advance

provided the criteria to develop this report

Data Sources

The report returns data from the following tables and columns contained in JD Edwards.

e F4801 - Work Order Master File
F0618 - Payroll Transaction History File

o Address Number

Alpha Name

Business Unit

Sub ledger (Work Order)

Description

Order Type

DBA Code

Hours Worked

Type of Work Order

Priority — Work Order

Status of Work Order

Supervisor

Planning Center

Start Date

Completion Date

Craft

O O O O O O OO OO O0OO0O OO O0oOO0

Query Properties

Embedded in the code for this report is the following:

Status of Work order is “IN” 70, 80, and 90
DBA code is less than or equal to 223
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Report Execution

Enter YYalue Faor Completion Date [MMADDASY)
Minirmum W alue: b apirnum ¥ alue:

|h A1/2004 | |1 2/31/2004 |

Enter Walue Faor Planning Center

! [~

Enter YYalue For Department Rezponzible

Enter W alue For BLI

| |
| k. | Cancel Help

1. Enter the Completion date in which to query
2. Enter the Planning Center

3. Enter the Department responsible

4. Enter a Valid Business Unit

Select Run to Execute
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Eile Edit View Query Run Insert Format Tools ‘Window Help

EII I I
- -] [~ (S]]
planned pla ed completed eduled 04.rp O
o 1 i 4 5 (& 7 i 4 10 ] 12 13 15 &
510
- Planned vs Unplanned
Eayeriae
R
T Address #  Alpha Name B.U work Order Description Hours Worked Priority W0 St Departmert  Start Dste Complete Date Business Unit
eANTED Feid, Fric L 142700441414 ROUBLE CALLNOPLIFT STATIO 100 1 0 1040 1300004 1330/004
Feil o | 14 00441418 ROUBLE CALL- CLARENCE LAIN __ 1.00 1 & 518 1272752004 1243072004 14
1427 0044142:  TROUBLE CALL - REG WILLLA 1.00 1 i 1040 122002004 12072004 14
racter S
0671 Patey, Frank 1427 00441457 TROUBLE CALL- VINCENT BLAKE 200 T 0 51081 TERUZ00E (R lsnd 457
2o 077 mith. Mosh 1427 00441457 TROUBLE CALL - WVINCENT BLAKE ] 1 a0 51851 12#31/2004 1273172004 1427
Cropencres Sivecer o
10061 Chambers, A 1427 00441472 I0UBLE CALL-FEROLLE PT LIGH] 3.00 1 a0 51048 1273172004 1243172004 1427
e 1P6d  ivhie, Georg 1427 D0dd14] OUBLE CALL-FEROLLE PT LIGH] o 1 0 1849 1231/E004  13/3172004 14;
e 3 L)
1006 T Chambers, & 1427 00441477 TROUBLE CALL- FRIUS TOOPE 300 T 0 51040 TIRE00E 1R s0nd 457
e iDGd  tvhite, Geon 1427 00441477 TROURBLE CALL - PRIMUS TOORE i 1 0 51040 131004 13172004 14;
Orpcre; Suvecer_omn
0268 Hancock, Der 1437 00441486 :HD,5TL INST,BENNETT GOR,SF1 100 3 &0 51050 TA7E005 T2/23/2004 4370501
e 0T E0 Beid, Eric L 14, 00441486 SHO.STL INST.BEMNETT GOR SPY 1.00 20 51950 1412005 122352004
e £ oo
Total Hours #1502.00
" Total Hours of Friority 3 and 4 Work Orders 2234400
Femrsncrs Pwerage T2.83%
] =
4 Ea| 10 [ fmifl 4 b -
Figld Set w028y 724 cx 1351 cy: 071 GroupFooter Page 5100t 510 Total Records: 10328
3 & € s i) @ i
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Metric Title: % Preventive Maintenance Coverage

Metric Background:

While correcting equipment failures efficiently and effectively is important, anticipating
and heading off failures is also a major part of the maintenance management program.
Preventive maintenance concerns itself with keeping equipment from failing in the first
place. This should be the principal focus of any work force. As preventive maintenance
is such an important part of the maintenance program, it's important to be able to
measure the amount of time dedicated to this work so we can properly benchmark
against like industries. This metric must not be confused with % pm compliance which
actually compares the number of pm inspections to the number completed.

Metric Definition:
% Preventive Maintenance Coverage

Person hours spent on preventive maintenance (type 2) work orders x100
Total person hours worked on all work hours

Supporting Information:

This metric is generated based on a specified time frame.

Example: January 1, 2005 thru December 31, 2005.

The metric is based on type 2 completed work orders (status 70 thru 95)

Prompts must include Planning Center, Section/Dept, Craft Code and Start and End
Dates.

Frequency of Generation:
This metric can be generated on demand but must be generated and documented
annually.

Generation #1Period January 1% thru December 31

Note: Ensure metric is generated two weeks after generation date to capture latest
timesheet entry data.

Generated by:
The Planning Superintendent, Planning Supervisor or designate.
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Target:
Industry average is 30% or greater.

Division / Plant target to be determined and set as part of annual goals and objectives.

% Preventative Maintenance Coverage
Introduction

While correcting equipment failures efficiently and effective is important, anticipating
and heading off failures is also a major part of the maintenance management program.
Preventive maintenance concerns itself with keeping equipment from failing in the first
place. This should be the principal focus on any work force. As preventive maintenance
is such an important part of the maintenance program, it's important to be able to
measure the amount of time dedicated to this work so we can properly benchmark
against like industries. This document is intended to provide a functional specification
for measuring Preventive Maintenance Coverage. Inputs, interfaces and expected
outputs will be identified in this document.

Data Sources

The report returns data from the following Tables and Columns contained in JD
Edwards:

e F4801 - Work Order Master File
e F0618 - Payroll Transaction History File
F3112 — Shop Floor Control Routing Instructions

o Order Type

Work Order Number

Type Work Order

Priority — Work Order

Description of Work Order

Business Unit

Location

Status of Work Order

Address Number

Supervisor

Start Date

Completion date

Planning Center

O O O O O OO O 0O 0O 0O O

Version 1 Created on 2/28/2005 37



PUB-Nalcor-136, Attachment 1
Rate Mitigation Options and Impacts Reference, Page 101 of 202

A Newfoundland & Labrador Hydro :F
, I!'(R{ES CHURCHILL FALLS

Group of Companies rE—

Amount Estimated
Hours Estimated

Sum of Hours Worked
DBA Code

Amount Actual Labor
Craft

O O O O O O

Query Properties
Conditions that are preset are as follows:

DBA Code is less than or equal to 250
Status code is between 10 90

Report Execution
When executing the report you MAY enter the field as required:

Start Date

Completion Date

Craft

Department Supervisor
Planning Center
Business Unit

AN N NN
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COMMITHERT G rou p Of C om pa n ies . _p‘r ,,,,, o ComPASY

Enter Walue For Start Date —
M imirmum W alue: b airnium ¥ alue: .

|1 £1/2004 | |1 2/31/2004 |

Enter Walue For Completion D ate
Minirnuim W alue: b airnuam % alue;

|NULL ||NULL |

Enter %alue Far Craft

Enter Y alue Faor Department Supervior

Enter Walue For Fegion

| =l

| k. | Cancel Help

Once entered you now select Run to Execute
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Report Writer
File Edit View Query Run Insert Format Tools ‘Window Help

Zl ﬁlMinlmxl lz,l I;glﬂll m]:l

BX)

Processed 1/28/05 12.07

Preventative Maintenance Coveragqe

Sopteae
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434648 5 3 MSH T2 ) TRUCKING hisH 14503 &0 51855 11498004  11/23/2004 300 9734 STACRTEC 500 2600 PO
_ || |emsaes @ WTSGZBATTERY NOTWORKING. 1398 0D ez LSE004 20M004 400 11172 SVICRSWM 200 7000 FOS
| T 3 TeA 1NV SHOWMOBILE TRAIL 1433 43 51955  GR2004 1171000 0.00 000 POSCRCHD 1300 42000  POS
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| rmmass 3 TRANSFORMER 3 POINT GROUND 1425 00 §1053 3132004 BAI004 400 10886 STACRWHRI 400 15190 P03
H3907 1 2 CHECKRECLOSER 1435 80 51953 T/192004  T/26/2004 0.00 000 STACRMHRI 1550 80450 POS
lipgass 1 @ TRANSFORMER 3 POINT GROUND 1425 00 6195 004 12004 400 11124 STACEWHE 400 15180 POS
FER$ON HOURS DEDICATED TO PM WORK ORDERS 4306.50
TOTAL PERSON HOURS WORK ORDERED 56251.50
HERAGE 7.66%

FeaatFoe

Scales to see entire page in report windaw Page 103 of 103 Total Aecords: 4116
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% Compliance with annual work plan types
¢ Preventive Maintenance
e Capital Projects
¢ Operating Projects
e Non-Maintenance
e Corrective

Metric Title: % Preventive Maintenance Compliance

Metric Background:

Preventive Maintenance is extremely important as it is intended to predict or find failures
before they occur. Preventive Maintenance is one of the five-work plan types that is
include in the annual work plan. This metric is intended to measure how well we comply
with this plan; it actually measures the number of pm inspections completed as
compared to the number scheduled.

Metric Definition:
% Preventive Maintenance Compliance

Preventive Maintenance Inspections Completed x 100
Preventive Maintenance Inspections Generated for Scheduling

Supporting Information:

Preventive maintenance inspections generated for scheduling are all pm work orders at
status range 04 thru 91.

Preventive maintenance inspections completed are all pm work orders at status range
70 thru 95 excluding 91.

Prompts must include planning center, business unit, section or dept, and
start/completion dates.

Frequency of Generation:
This metric can be generated on demand but must be generated and documented four
times during the year.

Generation #1Period January 1% thru March 31%
Generation #2 Period January 1% thru June 30"
Generation #3 Period January 1% thru October 31
Generation #4 Period January 1% thru December 31°
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Note: Ensure metric is generated two weeks after generation date to capture latest
timesheet entry data.

Generated by:
The Planning Superintendent, Planning Supervisor or designate.

Target:
There is no industry average target available for this metric. Divisions/Plants will have to

establish their own targets as part of their annual goals and objectives.
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Metric Title: % of Capital Projects Completed

Metric Background:
The purpose of this metric is to measure the number of capital projects completed within
a specified time frame as compared to the number scheduled.

Metric Definition:
% Capital Projects Completed.

Capital Project Work Orders Completed x 100
Capital Project Work Orders Scheduled

Supporting Information:

This metric is generated based on a specified time frame.
Example: January 1, 2005 thru December 31, 2005.
Capital Project Work Orders scheduled = 5%

The metric is based on completed capital project work orders (type 5) at status 70 thru
90.

Prompts must include planning center, business unit, section or dept, start/completion
dates.

Frequency of Generation:
This metric can be generated on demand but must be generated annually.

Note: Ensure metric is generated two weeks after generation date to capture latest
timesheet entry data.

Generated by:
The Planning Superintendent, Planning Supervisor or designate.

Target:
Plant Division will set Targets.
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Metric Title: % of Operating Projects Completed

Metric Background:
The purpose of this metric is to measure the number of projects completed within a
specified time frame as compared to the number scheduled.

Metric Definition:
% Operating Projects Completed.

Operating Project Work Orders Completed) x 100
Operating Project Work Orders Scheduled.

Supporting Information:

This metric is generated based on a specified time frame.

Example: January 1, 2005 thru March 31, 2005.

Operating Projects Scheduled = 4%

The metric is based on completed project work orders (type 4) at status 70 thru 90.

Prompts must include planning center, business unit, section or dept, start/completion
dates.

Frequency of Generation:
This metric can be generated on demand but must be generated annually.

Note: Ensure metric is generated two weeks after generation date to capture latest
timesheet entry data.

Generated by:
The Planning Superintendent, Planning Supervisor or designate.

Target:
Industry average for time worked on priority 1 work orders (emergency work) is 10% or
less.

Division/Plant sets targets annually as part of goals and objectives.

Version 1 Created on 2/28/2005 44



PUB-Nalcor-136, Attachment 1
Rate Mitigation Options and Impacts Reference, Page 108 of 202

‘A Newfoundland & Labrador Hydro :F
, I!'(R{ES CHURCHILL FALLS

(LABRADOR) CORPORATION LIMITED

Group of Companies By

Metric Title: % of Non-Maintenance Work Orders Completed

Metric Background:

The purpose of this metric is to measure the number of non —maintenance work orders
completed within a specified time frame as compared to the number scheduled in the
annual work plan.

Metric Definition:
% Non-Maintenance Work Orders Completed

Non-Maintenance Work Orders Completed x 100
Non-Maintenance Work Orders Scheduled

Supporting Information:
This metric is generated based on a specified time frame.
Example: January 1, 2005 thru December 31, 2005.

The metric is based on completed non-maintenance work orders (type 3) at status 70
thru 90.

Prompts must include planning center, business unit, section or dept, start/completion
dates.

Frequency of Generation:
This metric can be generated on demand but must be generated and documented
annually.

Note: Ensure metric is generated two weeks after generation date to capture latest
timesheet entry data.

Generated by:
The Planning Superintendent, Planning Supervisor or designate.

Target:
Plant/Division will set Targets.
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Compliance to Annual Work Plans
Introduction

Definition

Compliance to work plan types is a measure of the work plan type packages that come
from WI&P and Work Budgets. These packages are corrective maintenance,
preventative maintenance, non-maintenance, operating and capital projects.

Background

Work plan types are new to the Hydro Group and measuring how well we did with
respect to these plans will provide an indication of where improvements can be made.
Presently we budget and in most cases balanced our budgets but did we follow our
work plan and hence achieve the justified strategic goals of the section, department and
Company? Approved work plan types including budget will be provided for each
Business Unit through the Work |dentification and Prioritization and Work Budgets
processes. Through the work execution process we aim to complete these plans on
time at least cost while maintaining quality.

Scope
This document is intended to provide functional specification for measuring compliance
to the work plan types.

Purpose
The primary purpose of the work plan type metric is to provide a means to measure how
well we executed the work plan type packages.

Overview

Presently there are no work plan type packages from WI&P, this will be a new measure
to see how the process is working.

Key Characteristics

There are several characteristics that the systems for measuring work plan types.

e The system must have flexible querying

e The system must be fast, flexible and easy to use.

e The system must be seamless, in that the user should not have to perform
multiple functions to obtain the required information from JD Edwards.
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Metric Specification

Evaluation of work Plans (PM,CM,OP,CP,NM)

Evaluation of Preventative Maintenance Work Plan

a. % = PM Inspections Completed x 100
PM Inspections Scheduled

b. Pm Budget Performance = Original Budget — Actual Budget x 100
Original Budget

Evaluation of Operating Projects Work Plan

a. % = Operating Projects Completed x 100
Operating Projects Scheduled

b. Operating Projects Budget Performance = Original Budget — Actual Budget x 100
Original Budget

Evaluation of Capital Projects Work Plan

a. % = Capital Projects Completed x 100
Capital Projects Scheduled

b. Capital Projects Budget Performance = Original Budget — Actual Budget x 100
Original Budget

Evaluation of Corrective Maintenance Work Plan

a. CM Budget Performance = Original Budget — Actual Budget x 100
Original Budget

Evaluation of NM Work Plan

a. % = Non Maintenance Work Completed x 100
Non-Maintenance Work Scheduled

b. Non Maintenance Budget Performance = Original Budget — Actual Budget x 100
Original Budget
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Procedures

For Capital Projects, Non Maintenance Work Completed, PM Inspections
Completed, and Operating Projects.

When inquiring on Capital Projects, you need to do the following:

Enter a valid Business Unit I.LE 13503

Enter a Start Date 01/01/2003 — 12/31/2003 (This date will remain there until
changed)

Enter a Completion Date. If left blank NULL will appear, this reminds you that the
last time you or someone else ran the report it was NOT used

You now can enter a specific Asset number or leave blank to retrieve all. This
example does not have an Asset number entered

Enter a Planning Center. This is the Region that you are inquiring on. You can
click on the arrow to see the list or type the appropriate 3-letter code for your
Region. I.LE. POS

Select RUN to execute

When inquiring on Non Maintenance Work completed, you need to do the following:

Enter a valid Business Unit |.LE 1427

Enter a Start Date 01/01/2004 — 12/31/2004 (This date will remain there until
changed)

Enter a Completion Date. If left blank NULL will appear, this reminds you that the
last time you or someone else ran the report it was NOT used

You now can enter a specific Asset number or leave blank to retrieve all. This
example does not have an Asset number entered

Enter a Planning Center. This is the Region that you are inquiring on. You can
click on the arrow to see the list or type the appropriate 3-letter code for your
Region. |.LE. POS

Select RUN to execute

When inquiring on PM Inspections Completed, you need to do the following:

Enter a valid Business Unit |.E 1391

Enter a Start Date 01/01/2003 — 12/31/2003 (This date will remain there until
changed)

Enter a Completion Date. If left blank NULL will appear, this reminds you that the
last time you or someone else ran the report it was NOT used
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e You now can enter a specific Asset number or leave blank to retrieve all. This
example does not have an Asset number entered

e Enter a Planning Center. This is the Region that you are inquiring on. You can
click on the arrow to see the list or type the appropriate 3-letter code for your
Region. |.LE. HVY

e Select RUN to execute

When inquiring on Operating Projects Completed, you need to do the following:

e Enter a valid Business Unit |.E 1295

e Enter a Start Date 01/01/2003 — 12/31/2003 (This date will remain there until
changed)

o Enter a Completion Date. If left blank NULL will appear, this reminds you that the
last time you or someone else ran the report it was NOT used

e You now can enter a specific Asset number or leave blank to retrieve all. This
example does not have an Asset number entered

e Enter a Planning Center. This is the Region that you are inquiring on. You can
click on the arrow to see the list or type the appropriate 3-letter code for your
Region. |.E. BDE

e Select RUN to execute
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Enter Walue Far Start D ate (kMDD A

Minirnuim W alue: b airnuam % alue;

|1 /172004 | |1 243172004 |
Enter Walue For Completion Date (MDD ]

M imirmum W alue: b airnium ¥ alue:

|NULL ||NULL |

Enter Walue Faor Azset Mumber

Enter Walue For Planning Center

| k. | Cancel Help
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Enter Walue For Start Date [Mb DDA

M imirmum W alue: b airnium ¥ alue:
||12£31£2DD4 |
Enter Walue For Completion Date (MDD J
Minirnuim W alue: b airnuam % alue;
|NULL ||NULL |

Enter %alue Far Azzet Mumber

Enter Walue Far Planning Center

| [~

Enter Walue For Department/Section

| k. | Cancel Help

The results are listed below.
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Capital Projects

2 Report Writer - [capital projects completed scheduled122104.rpt]
Eila Edit Wiew Query Run Insert Format Tools Window Help L x

BECNEEEE]E RiEEE R R = =
| [ = [=]=]a]

oy L o LB B B o B B b o b B o B 0 T B L L
Q-
_ 15
E Capital Projects Scheduled and Completed
| —
1; Type Asset# Work Order # Priority Description BU WO St Stort Date Complete Date Est Hours Est Amourt  Planning Certer
E L) 61947 ITZITG 4 INSTALL POLES & FRAVING HAR Dlid 14604 40 1152402007 2142004 12000 100F< 37
— o an0s1 ITIT06 4 INSTALL POLE & FRAMING HARDWAR 13503 an 11725/2002 1172242003 G4.00 10024.02 POs
- L) a1am 37032 1 REPLACE BROKEN POLE 13504 40 1142002007 1171942003 2.00 462 .68 PO%S
E L) 807GA I7d043 4 INSTALL POLE & FRAWVING HARDWAR 13503 40 120842003 12/1142003 22.00 1076 82 POS
L] annsz 3TE119 4 INSTALL POLE & FRAWING HARDWAR 13503 an 12015/200% 1271652003 16.00 21018 POS
L) 61957 376140 4 INSTALURBVONE FRAMING HAR DA, 13503 40 121172007 1211442003 2.00 543 .06 POS
b L) 61875 IreH4 4 INSTALL POLE & FRAMING HARDWAR 13503 40 12A15/200% 1241742003 24.00 124931 PO%S
- K1} 46384 400000 3 OWERHAUL hSH 2043-haTER AL 13108 an 104132003 FI5SE004 0.00 120727 66 POS
] Total Number of Capital Work Orders 568
3; Total Humber of Wark Orders Completed 448
3 furerage - Completed ws Scheduled F2 AT

w192y 4.34 Page 15 of 15 Total Records: 568
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Report Writer

Eile Edit W%ew Query Run Insert Format Tools wWindow Help

£ M =
o= EIEE] B8] [Z ] [wa]wd =] [= [so] [E[E2]kit]
Hi| non maintena 0 ompleted duled 04.rp O
o 1 3 4 i} (i} ki 3 9 10 1 12 13 14 15 el
1)
£
Non Maintenance Work Scheduled and Completed
—
1 Or Ty dsset # Work Order # Priority Description BU YD ot Start Date Complete Date Est Hours  Est fmourt  Flanning Certter
I3 4 2 1 TROUBLECALL-CHDPPD T 47200k 0m 00 poS
i 2153 | TROUBLECALL- LYMAN SPENGE Wy W 0m 0 pOS
s 2162 I PLENNED OUTAGE- HE3 D20 T 0m 0 paS
wo 4zer 1 TROUBLECALL- ROSS QUINLAN e «Q o0m 000 POS
7 i e | TROUBLECALL-TRACY PAVNE Wy W 0m 0 pOS
s iz | TROUBLECALL-JOHN CROCKER wr @ 0m 0 paS
wo Lralx) 1 TROUBLECALL- HARRIZON BARNEY = «Q o0m 000 POS
s iU | PLANNED GUTAGE- Ol OF STA wr W@ 0m 0 pos
wo sz 1 TROUBLECALL- WAVEY PLOWRAN [ «0 0m 000 POS
] wo el 1 TROUBLECALL- DULCIE WIGG INS nr «0 0m 000 POS
o L) 1 TROUBLECALL- MORFIGREEN =) «0 0w 000 POS
wo Lranic) 1 TROUBLECALL- MORRISGREEN [ «0 0m 000 POS
wo Lecily 1 TROUBLECALL- LENIS CAINES nr «0 0m 000 POS
o L) 1 TROUBLECALL- GEXFGE HARR IS =) «0 0w 000 POS
wo [ox) 1 TROUBLECALL- MORFISGREEN nr «0 0m 000 POS
o L) 1 TROUBLECALL- SHEARS SUB-D IV =) «0 0m 000 POS
o xens 2 TROUBLECALL- RHE.SUBSTATION e «0 o0m 000 POS
o L) 1 TROUBLECALL- BILL LANWLEZS =) «0 0m 000 POS
o i 1 TROUBLECALL-MARINECONTRACTOR =) «0 0m 000 POS
o 423531 1 TROUBLECALL-GERGOFRY GENGE T «0 0m 000 POS
o s 1 CHECKBREAKER ON 2044 «0 o0m o000 POS
W [5x ) L HOUSEKEERING 2004 2005 «0 0m 000 POS
Total Number of Hon Maintenance Wark Orders 1282
Total Humber of Hon Maintenance Work Orders Completed 175
Muerage - Completed vs Scheduled 93418
[menciemere:
OEEmEE R NS
Entire Report_Group [Order Typel-Count #9174 5,32 ReportFooter Page 32 of 32 Total Records: 1262
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PM Inspections

Report Writer
Fle Edit Yew GQuery Run Insert Format Tools ‘Window Help

MEEEEEEEREE R R E =
I ||

B non maintenance work completed_scheduled122104.rpt

r B Pm inspections completed_scheduled122104. rpt

PM Inspections Scheduled and Completed

Or Ty Asset # Work Order # Priority Description B WO 5 Start Date Comnplete Datest Hours Est oot Planning Ceriter
Wi L]k ok 3 HPD EYEAASH STATEN INSPECT 1 9272004 SIS0 800 751 HyY
MAK 228 COOLCONDITE N TEST B0 o,
MAK 3033 COOLCONDITE N TEST
MAK 2058 COOLCOND MK N TEST
XFMF PR MAINTENANCES TEARS
LBC, HUDSUE CHECKOLD C 0.6
LOAD AND COUNTER READINGS,
LOAD AND COUNTER READINGS
LOAD 4HD COUNTER READINGS
LOAD 4ND COUNTER READINGS
LOAD 4ND COUNTER READINGS
VUAB LOAD AND COUNTER READINGS
LOAD 4ND COUNTER READINGS
LOAD 4ND COUNTER READINGS
LOAD AND COUNTER READINGS
LOAD AND COUNTER READINGS
LOAD 4ND COUNTER READINGS
LOAD 4ND COUNTER READINGS
LOAD AND COUNTER READINGS
LOAD AND COUNTER READINGS
\D AND COUNTER READINGS
LOAD SND COUNTER READINGS

BEAESRERBRERBREABRERS

Tatal Number of PM ‘Wark Orders
Total Humber of PM Work Orders Completed
fverage - Completed vs Scheduled 50.58%

342

Page 9of 9 Total Records:

w938 860
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Operating Projects Completed

Fle Edit Yew GQuery Run Insert Format Tools ‘Window Help

MEENEEEEIEENEERE R E = =
W’holaPageE

B non maintenance work completed_scheduled122104.rpt

r B Pm inspections completed_scheduled122104.rpt

.r L] operating projects completed_scheduled122104.rpt

Operating Projects Scheduled and Completed

SEEEEf

Al Complets Cate EtfHours EvfEmount FEnnig center
A5 ED
[z
10212004
12013200

H,#2 INTE AN PURP
SI-FOAD ASSESSMENT
GRANITE VAR EHOUSE.
BDE-STORAGE Bt

EBBE-FLOWT MEASUREMENTS

GG L-INSTALL CHAINAG E MARVERS

BD E-MILLT: N FIRE DEP
GG L-FABRICATE CHAINAGE MARFERS
BDE-SPRING INSPECTION

= PEC

|
CEEEEEE SRR EE e

=
o
i
s
oo
i

Total Number of Cperating Project Witk Crdsrs
Total Hum ber o1 Cperating Projest worh Crders Com plsted
Average

[a ([N afer] 1]w 1] «
Scales o see entire page in report window Page 10of 1 Total Records: 14
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Metric Title: Compliance to Work Plan Type Budgets

Metric Background:

There are five (5) basic work plan types i.e. corrective, preventive, non-maintenance,
operating and capital projects. Each one of these work plan types has a budget set up
under their respective business units. Some of these work plan types have program
budgets i.e. corrective while others like operating and capital projects have individual
budgets. The intent of this metric is to measure compliance with budgets.

Metric Definition:
The information for this metric will be obtained live by the Project Manager or Asset/
Business Unit Manager using the Job Status Inquiry Screen ( 512000) in JDEdwards.

Supporting Information:

[512000] - Job Status Inquiry
Functions Options  Tools  Help
Rencontre Eazt Interconnection Thtu Date/Feriod IBE.-"EIW'QB
Job Mumber | 13500503 Subledger |* |
Cost Code Twne Cat Cd Alt Cost Display Options
Display From i1 | | | LODSeq Act P/CH Proj Days
Thry [ [ [ [ R T T P I
Data |immin) EuD Gl [EUDF [RA [V
ln} Account Budget Budget Actual Yariance |[L
F[Description Amount Forecast Amount Fercentage [D
Primary Conductor P 120,000 120,000 7
Distribution WFMR's 7
Materials 35, 0e0 35,000 il
Distribution HFMR's 35, 000 35,000 7
Construction Internal 7
Labour 15, 000 16,600 il
Juertime 4,000 4,000 i}
Materials 3,060 3,860 i
Equipment Rental 5,000 5, B00 i
Travel 7,000 7,000 i
Construction Intern 37,000 37,660 7
Land Rights/Suruveys 7
Labour 30, B0 a0, Ben i
x| £
| M ¥
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[512000] - Job Status Inquiry
Functions Options  Tools  Help
CF Generating Plant Thru Date/FPeriod IBE.-"EIW'QB
Job Mumber m_ Subledger |* |
Cost Code Twpe Cat Cd Alt Cost Display Options
Display From i1 | | | LODSeq Act P/CH Proj Days
Thry [ [ [ [ [T T T I U A
Data |mmiln| [BUDG [BUDF IAA [V
ln} Account Budget Budget Actual Yariance |[L
F[Description Amount Forecast Amount Fercentage [D
Corrective Maintenance 9@, oea 110, 06008 2,696 4
Freventive Maintenance 25,000 25,060 4
Hon-Maintenance 131, 000 116,000 a,7iz 4
Operating Projects 1,284,200 1,284,200 4
Capital Projects 31,743 4
Total Zelected Accounts 1,530,200 1,535,200 42,410 2
x| £
| Y. 3
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[512000] - Job Status Inquiry
Functions Options  Tools  Help
CF Generating Plnt OF Projects Thru Date/FPeriod IBE.-"EIW'QB
Job Mumber m_ Subledger |* |
Cost Code Twpe Cat Cd Alt Cost Display Options
Cisplay From i1 | LODSeqg Act F/GI Proj Daws
Thry [ [ e [T [0 [
Data |mmiln| [BUDG [BUDF [RA [
ln} Account Budget Budget Actual Yariance |[L
F[Description Amount Forecast Amount Fercentage [D
Operating Projects 4
Fire Systems West Seru 21,4800 21,400 21,113 f
Install PLC for Intake 127,200 127,200 G, 204 ]
Refurbish Unit 10 Seruvo G40, 0on G40, pon 410,232 ]
Inspect/Ouerhaul Intake 201,600 111,660 11@,972 f
Ihztall Bypass Yaluve 41,300 21,800 22,533 G
Control Structure Gates RGO, 000 320,000 211,866 5}
East Elewvator PowerHous 127,200 g7, 260 21,368 f
Replace Barton Flow Gau 363, 400 193, 4900 107,334 G
500 MYA Transformer D1l 190, 000 00, oM 298, 364 ]
Thrust Bearing Water Co 263, 000 263, 000 145,946 f
Raize Portal Door 5ill 10,800 G
Paint T3 Low Yoltage Du 13,000 5}
x| £
| M ¥

Frequency of Generation:

Operating Projects

Capital Projects:

Non- Maintenance

Generate and document at end of each individual
project but recommend generating as often as necessary to
manage budget during construction.

Generate and document at end of each individual
project but recommend generating as often as necessary to
manage budget during construction.

Generate at year-end but recommend generating as often
as required to manage budget during year. (Monthly,
quarterly, etc.)
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Corrective Maintenance Generate at year end but recommend generating as often
as required to manage budget during year. (Monthly,
quarterly, etc.)

Preventive Maintenance Generate at year-end but recommend generating as often
as required to manage budget during year. (Monthly,
quarterly, etc.)

Generated by: Project Manager for Capital and Operating Projects.

Asset/Business Unit Manager for Corrective, Preventive and
Non Maintenance Budgets.

Target: To be established by Division/Plant as part of goals and
objectives.
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Percentage Replanned Work Orders
Introduction

This document is intended to provide a functional specification for measuring
replanned work. The primary purpose of this metric is to provide a means, with
little effort, to measure replanned work orders by extracting the information
from JD Edwards.

Data Sources

This report returns data from the following table(s) and Column(s) contained in
JD Edwards

e F4801

o Work Order Number
Business Unit
Start Date
Description
Planning Center
Department (Supervisor)
Status Code (Work Order)
Phase Code (REP)

O O O O O O O

Query Properties

A predefine “REP” for Reschedules Work is embedded in the conditions of the
report
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Report Execution

Enter VYalue Faor Start Date [DDAAM SN
Minirmum W alue: b apirnum ¥ alue:

|h A1/2005 | |5£29;2cu:|5 |

Enter Walue For Businessz Unit

Enter “alue For Region

! [~

Enter Walue For Departrment

| |
| k. | Cancel Help

1. Enter a valid Start Date (the last date will remain until changed)
2. Enter A Valid Business unit
3. Enter valid Region (you can select the pull down)

4. Enter a valid Department Number

Select RUN to Execute
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Report Writer

File Edit Wiew Query Run Insert Format Tools  window Help

RIEEIEIEEE B[] (=] [wa]we]=] (=] [EEkm]E]
Jfecua s 7] 6]
L] replanned work REP.rpt
e T T T T O P N N N O e e e e ;
[T
-] Work Order # Description Business Unit Start Date Region Department Replanned WO St
] 441973 CRV DISC CORNISH ELME CRY 1350 1/5/2005 BIF 47303 91
] 442014 AIR COMPRESSOR P DIESEL GER 1401 /672005 HWY 53846 DSR 80
- 442314 STA Random Sam REARDOM R GOC 1209 1462005 0 45
Em 443779 STAT/A DAMAGE CLAIM STA 1427 1/11/2005 POs 51955 45 =
A 4440458 PWRHSE. EMERGENCY LIGHTING 1510 1A12/2005 CHF 0315 45
] 443865 USL-PME AC DISTRIEUTION-OFER 1284 1A11,/2005 EDE 17095 44
) 439739 #3 PUMPHOUSE EYE WASH/SHOWER 1297 1410/2005 HRD 17101 a0
— 442877 Disconnect Mon-Payment 1209 14772005 0 9N
[ 442124 BDE Randam Sam KING JERR MRY 1209 1/6/2005 u] 45
2. 442307 MAN Random Sam BAIKIE MO kAN 1401 1672005 0 DSR 80
— 444104 HEBY GOWT RETE PORT AU C PAC 1307 1412/2005 0 a1
] 442101 HLK-TRAVEL AND PER DIEM - 2005 1281 1462005 17100 s0
2 443936 REMOWE & INSPECT FILTERS 1296 1/11/2005 HRD 17105 10
- 4426823 Disconnect Mon-Payment 1209 17772005 0 N
1 440662 TL206 5TR.322 ARRESTOR LEAD 1349 1/31/2005 BIF 47829 1 10
3 444081 735KY LINE (HELICOPTER PATROL) 1506 1/12/2005 CHF 50316 AN
| Detal 443579 BCX GOY'T RETE HAREOUR A HER 1307 1/10/2005 o] 01
- Total Number of Work Orders 3749
i Total Number of Replanned Work Orders 3
= RepartFoater Percentage of Replanned Woirk Orders 0.08%
5]
IE] b
Scales page to 100% vigw Page B4 of 84 Total Records: 3749
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Percentage Rescheduled Work Orders
Introduction

This document is intended to provide a functional specification for measuring
rescheduled work. The primary purpose of this metric is to provide a means, with little
effort, to measure rescheduled work orders by extracting the information from JD
Edwards.

Data Sources

This report returns data from the following table(s) and Column(s) contained in JD
Edwards

e F4801

o Work Order Number
Business Unit
Start Date
Description
Planning Center
Department (Supervisor)
Status Code (Work Order)
Phase Code (RES)

O O O O O O O

Query Properties

A predefine “RES” for Rescheduled Work is embedded in the conditions of the report
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Report Execution

Enter VYalue Faor Start Date [DDAAM SN
Minirmum W alue: b apirnum ¥ alue:

|h A1/2005 | |5£29;2cu:|5 |

Enter Walue For Businessz Unit

Enter “alue For Region

! [~

Enter Walue For Departrment

| |
| k. | Cancel Help

1. Enter a valid Start Date (the last date will remain until changed)
2. Enter A Valid Business unit

3. Enter valid Region (you can select the pull down)

4. Enter a valid Department Number

Select RUN to Execute
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File Edit Wiew Query Run Inserk Format Tools Window Help

NEFEIEEEIEREEEEE BRI EE R E
gl 5

i rescheduled work RES. rpt

e e e e e e S i e A R T S
0]
2 Work Order # Description Business Unit StartDate Region Department Replanned WO St
] 380152 BWT GOYT RETE WELSHMAN SHC 1209 14772004 o a0
i) 389671 DIST.OUTAGE--SY3102--LINEZ & 4 1350 2i24/2004 BIF 47817 1 a0
T 393198 Disconnect Mon-Payment 1209 3/18/2004 u] 9N
T 409648 T2,75,T6 OIL SAMPLES(SEMI-ANMMN) 1510 B/23/2004 CHF 20315 a0 =
A Detaid 36284 Disconnect Mon-Payment 1209 11/30/2004 0 06
T Total Number of Work Orders 68045
= Total Number of Rescheduled Work Orders 2
L RepartFoater Percentage of Rescheduled Work Orders 0.00%
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=
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&
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Page 1513 of 1513 Total Aecords: 68045

Version 1 Created on 2/28/2005 65



PUB-Nalcor-136, Attachment 1
Rate Mitigation Options and Impacts Reference, Page 129 of 202

A Newfoundland & Labrador Hydro :F
, I!'(R{ES CHURCHILL FALLS

Group of Companies rE—

WRENCH TIME
Background

Wrench time is the primary measure of work force efficiency and of planning and
scheduling effectiveness. Wrench time is the proportion of available to work time during
which craft technicians are not being kept from productively working on a job site by
delays such as waiting for assignment, clearance, parts, tools, instructions, travel,
coordination with other crafts, etc. Work that is planned before assignment reduces
unnecessary delays during jobs and work that is scheduled reduces delays between
jobs.

Definition

This will be done in a non-scientific fashion by all levels of management every two
years.
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Metrics for Process
Metric Generation Generation Hydro Group Industry
Frequency Responsibility Target Average
Percentage Weekly Weekly — this may be a Manager (Business Unit/ | To be determined by 80%
Schedule Compliance manual effort to start Labour) and Frontline Division/Plant
Percentage Work Order Quarterly and year-end. | Planning Superintendent/ | Division/ Plant target to be 65%

Compliance to Estimates
(Within +/- 15%)

Supervisor or designate

determined and set as
part of goals & objectives

Percentage Emergency
Person Hours Worked

Reportable quarterly with
a lag of at least two
weeks and at year-end.

Planning Superintendent/
Supervisor or designate

Division/ Plant target to be
determined and set as
part of goals & objectives

10% or less

Percentage Planned
Person Hours Worked

Reportable quarterly with
a lag of at least two
weeks and at year end

Planning Superintendent/
Supervisor or designate

Division/ Plant target to be
determined and set as
part of goals & objectives

90%

Percentage Preventative
Maintenance Coverage

Report on demand
and annually

Planning Superintendent/
Supervisor or designate

Division/ Plant target to be
determined and set as
part of goals & objectives

30% or greater

Percentage Re-Scheduled | Report on demand Planning Superintendent/ | Division/ Plant target to be N/A
Work Orders Recommend Monthly Supervisor or designate determined and set as

part of goals & objectives
Percentage Re-Planned Report on demand Planning Superintendent/ | Division/ Plant target to be N/A
Work Orders Recommend Monthly Supervisor or designate determined and set as

part of goals & objectives
Wrench Time Bi- Annual Internal Corporate Initiative - -

Survey
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Metrics for Measuring Compliance to Annual Work Plan Types

Metric Generation Generation Hydro Group Industry
Frequency Responsibility Target Average

Percentage Preventive Quarterly and year-end. | Planning Superintendent/ | To be determined by N/A
Maintenance Compliance Supervisor or designate. Division/Plant.

Percentage Operating Annually Planning Superintendent/ | To be determined by N/A
Projects Completed Supervisor or designate. Division/Plant.

Percentage Capital Annually Planning Superintendent/ | To be determined by N/A
Projects Completed Supervisor or designate. Division/Plant.

Percentage Non- Annually Planning Superintendent/ | To be determined by N/A
Maintenance Work Orders Supervisor or designate. Division/Plant.

Completed

Compliance to Corrective | Annually (year-end) Asset/BU Manager To be determined by N/A
Maintenance Budget Division/Plant.

Compliance to Preventive | Annually (year-end) Asset/BU Manager To be determined by N/A
Maintenance Budget Division/Plant.

Compliance to Non- Annually (year-end) Asset/BU Manager To be determined by N/A
Maintenance Budget Division/Plant.

Compliance to Operating After project completion. | Project/Asset Manager To be determined by N/A
Project Budget Division/Plant.

Compliance to Capital After project completion. | Project/Asset Manger To be determined by N/A
Project Budget Division/Plant.

Note: Any of those metrics can be generated on demand but as a minimum must be done as per frequency provided

above.
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1.1 Overview

The Weekly Schedule Generator is an MS-Excel application that allows interactive
scheduling of planned work orders on a weekly or even daily basis. The fundamental
function of the weekly schedule generator application is to provide a means to schedule
work for every available craft hour. The assumption is that planned work orders will
have advanced through the work order statuses in JDE to what is referred to as the
planned backlog statuses. At this stage of the work order life cycle labour estimates
have been applied, materials and/or services are available and the work is ready for
scheduling. The weekly schedule Generator extracts applicable work order information
as specified by the user from JD Edwards and allows work order selection to a schedule
with an instant comparison craft hour loading to available craft hours.

1.2 Initiating the Application

The Weekly Schedule Generator spreadsheet application is deployed to user 'Y' drives
and can be accessed by user Citrix Desktop icon or through Windows Explorer.

The spreadsheet can be viewed and modified with any system that has MS-Excel
installed.

If the spreadsheet is to be used to query JDEdwards, it must be initiated from one of
the following:

Citrix Desktop Icon (see below)

Citrix Windows Explorer (y:\citrixapps\bpi-wsg\WSG.xIs.)

Thin-Client published desktop

As an attachment in a Lotus Notes email with Notes client accessed via Citrix
Desktop or laptop computer with MS-Excel and IBM Client Access drivers
(access file y:\citrixapps\bpi-wsg\WSG.xls)

Created 16/02/05 1
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Welcome to
[at left) con
ican to launc
applications.
settings. Clic
problems usi
1798) for mc

The MFuse ¢
messages tF

The Excel spreadsheet has two sheets, a WOselect sheet for selecting work orders and
a WeekSchedule sheet for showing or manipulating the schedule. These sheets can
be selected at the bottom portion of the worksheet area:

44 1345 | Bl Biann UM LUNUDENSER

441328 |#2 LIGHT OIL PUMP STRAINERS
Woselect / 'WeekSchedule N

Generating a schedule involves five steps:

1) Query JDEdwards with appropriate criteria to retrieve work orders that have been
assigned or created for a particular planning centre.

2) Enter available hours for each craft

3) Select desired work orders to schedule

Created 16/02/05 2
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4) Generate a schedule by selecting the desired crafts and number of days to
schedule.

5) Print or save the committed schedule
These steps are described in detail in the following sections.
1.3  Query JDEdwards

From the WOselect sheet of the Excel spreadsheet, click the ‘Run Query/Populate

Sheet’ button to open the Query Parameters form, which allows entering of query
parameters.

4 Microsoft Excel - bpi74.x1ls
J File Edit Wiew Insett Format Tools Data

Click here to
(g

] : c
“:1 = & 2 open query form B U
=] =| Carry Civer (45-48)
A B | c [ E | F G [ H | 1
17 { Run Query/Populate Shest |
= Holyrood {HRD) _ Commit to Schedule |
4 Start Date 1/3/2005 to 1/9/2005
5 »Sections : 17106
5] Work Order Status : 44,4546 .47
7 0.0 0o
&} 0.0 0o
9 0.0
5
= =
10 | Status WO Description a Type |StartDate  |EndDate T
11 438374 |UNIT#1 TURBINE 3 2 Jansd/05 1]
12 438355 | UNITH1 EAST Cv PUMP 3 2 Jansd/05 1]
13 435384 |[#1 WEST CWW PUMP OIL SAMPLE 3 2 Jansd/05 1]

From the Query Parameters form it is possible to enter several optional parameters for
defining what Work Orders to retrieve from JDEdwards. Any parameters that are

defined are saved with the worksheet and are presented as the default values the next
time the form is opened.
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Planning Centre

I Haolyrood (HRD)|

Business

Sections Units

]

Execute Query

Locations
Cancel

Worl, Order Status

fie 1438 or 1430)

17106

(ie 17106, 51953)

 Work Order Start date range

I 35 - Waiting - Plant Con &

Scher

iz HRDPLANT,
PFTDISTZ07)

I~ Work Order Completion date range

[~ Include past due Wo's, applies
where statuis <=45 only

I 1/3 /2005 '|
I 1/9 /2005 '|

Week shift

PN

Newfoundland & Labrador Hydro

CHURCHILL FALLS

(LABRADIOR) CORPORATION LIMITED

A % wYDRY GROUP COMPANY

o

1.3.1 Planning Centre

A drop down-list of planning centres is available for selection. Only work orders that
have the indicated planning center will be retrieved from JDEdwards.

1.3.2 Sections

Up to five Sections may be defined as query parameters. Work Orders that have any of
the indicated Sections and meet the other criteria on the form are returned in the query
results from JDEdwards. Blank fields are ignored.

1.3.3 Business Units

Up to three Business Units may be defined as query parameters. Work Orders that
have any of the indicated Business Units and meet the other criteria on the form are

returned in the query results from JDEdwards.

Blank fields are ignored.

Created 16/02/05
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1.3.4 Locations

Up to three Locations may be defined as query parameters. Work Orders created for
assets that are in the indicated Locations are returned in the query results (provided the
Work Orders comply with the other query parameters). Blank fields are ignored.

1.3.5 Work Order Status

It is possible to query on one or more specific work order status. Select or de-select the
desired work order status’ to query for.

Work Crder Status

iting - Plant Con =
b2 Schen

1.3.6 Work Order Start Date Range

It is possible to optionally filter for work orders with a specific start date. A date range
can be specified so that only work orders with a work order start date within the range
are shown.

W Work Order Start date range

[~ Include past due Wo's, applies
where status <=45 only

| 1/3 /2005 j week shift
[1/9 /2005 = ]
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1.3.7 Work Order Completion Date Range

Similar to the work order start date filter, it is possible to filter on the completion date for
work orders. This filter can be enabled or disabled with the checkbox at the top left.

¥ Worlk Crder Completion date range

I 1/3 /2005 'l
|1,:‘9,f2005 ’l ﬂLl

Week shift

1.3.8 Executing the Query

Press the Execute Query button to run the query against JDEdwards. Depending on the
query parameters, the query may take several seconds to complete. A progress
indicator at the bottom of the query form indicates the status of the query. When the
query is complete, the query form is closed and the results are shown on the WOselect

sheet.

«—> Note that executing the query will overwrite any work orders currently
Note shown on the WOselect sheet and any Available hours entered for
crafts.

Created 16/02/05



PUB-Nalcor-136, Attachment 1
Rate Mitigation Options and Impacts Reference, Page 139 of 202

A uono  Newfoundiand & Labrador Hydro CFCHURCHILLFALLS

THE POWER OF

COMMITHERT G rou p Of CO m pa n IeS "\l’ erome CHONP COMBRAS

1.4 Enter Craft Available Hours For Desired Work Orders

After completing the JDEdwards query, enter the available hours for each craft in the
yellow region. As available hours are entered, the tally of total Available hours and
Excess hours are recalculated. It is also possible to mouse-over the craft name header
columns to get a detailed description of each craft code.

Excess
Scheduled

L4
Available 0.0 HRD Eleckrical Crew

HRDCREM

StartDate  |[EndDate
Jan/7 /05
Jani7 05

@

= [HROCRIM

)

]
L
[igl

1.5 Select Desired Work Orders

After executing the JDEdwards query it is possible to select and de-select work orders
to be transferred to the committed work schedule. At this stage, the objective is to
select work orders that maximize the use of available labour. This is achieved by
selecting work orders that result in the Scheduled and Available cells for each craft
matching as closely as possible without Scheduled exceeding Available.

As work orders are selected and de-selected, the totals for Excess and Scheduled
hours are adjusted for each craft.

Excess 1.0 -2.0 -5
Scheduled 27.0 4.0 23
Available 20.0 20 18
= &
[ [
=} =}
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Selected work orders are shown as Green and non-selected work orders are shown in

Blue.

RO a. e g _
11 | 438374 | UNIT# TURBIME 3
112 438383 |UNITE# EAST CW PUMP 3
113 | 435354 |#1 WEST CwW PUMP QIL SAMPLE 3
14 438390 | UNITE TURBINE 3

15 435395 | UNITH#2 WEST CVv PUMP 3
| 16 | 435357 | UNIT#2 EAST CW PUMP 3
17 438401 |UNITE TURBINE 3

18 |Carry Over | 438407 |#3 EAST CWW PUMP QIL SAMPLE 3
E (46-48) 438408 | UNITH#S WEST CW PUMP 3
44w |)I[\Wl]selec.t. ¢ weekSchedule P

Ready

The estimated labour hours from the work order for each craft are shown to the right of
the work order completion date column. A cell with a red border indicates that the crew
size for the craft is greater than 1. It is possible to mouse-over these type cells and
view an Excel comment indicating the crew size and the craft name.

0.0

0.0

0o

0o

StartDate

EndDate

Jan/405

Jan/405

Jan/d05

Jan/405

Jan/3/05

ololalalo|a[HRDCROA

Janf305

Jan/4i05

—

Jani305

Jan/a05

Crew Size = 2
HROCROA-HRD
Operations - All

Jan/A05s

e
2
2
2
2
2
2 Jan/3/05
2
2
2
2
2
2

Jan/4,/05

|
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1.6  Generate Work Schedule(s)

Once the desired work orders have been selected and a balance between scheduled
and available hours has been achieved, one or more committed schedules can be
generated. The committed schedules can be tailored for specific crafts or groups of
crafts. Click the Commit to Schedule button to present the Commit Schedule form.

Commit Schedule x|

Select one or more crafts to include in work schedule

HROCRIM - HRD Inst, Crew
HRDCREM - HRD Electrical Crew

Show Schedule Sheet

Cancel

Start date of scheduls I 1 /10/2005 'l
Days ko schedule I =

Reset selections Select Al |

From this form it is possible to select crafts that are to be shown on the committed
schedule. Any of the selected work orders that have the selected crafts will be shown.
As well, any other crafts on the selected work orders will be shown on the committed
schedule. The committed schedule will have the available hours for each craft as they
were entered on the WOselect sheet.

This form also allows selection of a start date and the number of days to schedule.
These days will be shown on the committed schedule, extending to the right edge of the
sheet.
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Once the schedule has been committed, it can be copied, modified or altered like any
other Excel spreadsheet. Scheduled and available hours may be altered and any final
adjustments to the spreadsheet may be made. The sheet can be printed using the

standard MS-Excel print functions or with the Print button in the header portion.

0B I UEEES
| K L MM O |[P] @
Excess 0ol o
Scheduled | 4] 2
Available 4| 2 Janf10/85( Jan/11
L2| «|= oL
[ ] o= ]
W o | o E
[N R L L] [
o | & [ ]
q q o | W o
atus |ParentW0 (WO |Desc Pri | Type |StartDate |EndDate |CrewSize |Craft Total T|T T[T T
44| 438723439723 [UNIT#3 EAST BLR WTR FEED PUMP | 3] 2[ Jan/15/05 1|HRDCROA o o
44| 443282443282 [INSPECT BID-GREEN SEFTIC SYS. 3| 2[ JanA405 1|HRDCROA o o
44| 443785443285 [FLUSHING EYE WASH STATIONS. 3| 2[ Janf0ms 2|HRDCROA 4 4
44 443287 443287 [MAINTAIN SITE LAWNS 3| 2[ Janiams 1|HRDCRUM 2 2
When the worksheet is saved, all information is saved, including the most recent query
parameters, the work order selections and the committed schedule.
Created 16/02/05 10
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Appendix
What it won’t do...
Keep schedule related information when you refresh the query (i.e. work orders list).
Update work order information in JDE automatically.

Prevent a user form corrupting the spreadsheet by deleting critical elements, formulas,
etc.

Keep a work order high-lighted if you go back and edit it (or click on it in any way). If
you click on a highlighted work order (in the WO Select screen) for any reason, it
becomes un-highlighted and you have to click it again to re-select it.

Won't consider or reflect the high level work schedule and budget/work plans, that has
to be manually considered.

Automatically track compliance measures.

What it will do...

Pick up all work orders meeting prompt criteria.

Allow user to select specific work orders for the Weekly Schedule.

Allow user to enter the available person-hours by craft.

Calculate required person-hours by craft based on selected work orders.

Calculate unscheduled hours by craft by subtracting required person-hours from
available.

Allow user to modify spreadsheet, typical of any Excel spreadsheet.
Allow user to overwrite text and fields and hour estimates, etc.
Allow user to add text to the spreadsheet.

Allow the user to delete unwanted cells, rows or columns.

Created 16/02/05 11
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Allow the user to download a copy of a controlled version, work with that copy and save
it for reference or distribution under a different file name/location.

You can manually overwrite personhour estimates on the WO Select screen and/or add
estimates where none exist (side note that if you click onto a selected job to add hours,

it will take the hours but become deselected (blue), you have to click it again to select to
schedule).

Personhours shown for standing and in progress (46 - 48) work orders are the original
estimates with no adjustment for any completed work - as | said you can overwrite
them.

Allow users to manually enter job compliance estimates against each work order (using
an empty column) and sum the values and calculate average Job Compliance, which
can be manually trended. Text notes can also be saved against Job Compliance
numbers in another empty column.

Allow the user to save versions and views of the Weekly Schedule with different
filenames (convention required to standardize naming).

Allow the user to schedule for more than a week or further into the future than next
week. The user can decide which time frame is desired, enter the appropriate available
person-hours by craft for that time frame and select appropriate work orders for that
time frame.

What is required of user...

Understanding of applicable codes on work orders and how to interpret/use them.
Understanding of basic Excel, including adding text, cut, copy and paste.
Understanding of how the query obtains and filters data.

Understanding of how to get a new copy if they break the one they have.

Understanding of the file naming convention and where and how to save copies for
history.

Created 16/02/05 12
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Things to watch...

The link to detailed work order information pulls many fields related to the work order, all
of which are used somewhere in JDE for different purposes. Some of the estimate and
actual data may not be what the user expects and should be viewed with caution.
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PUB-Nalcor-136, Attachment 1
Rate Mitigation Options and Impacts Reference, Page 146 of 202

aopo  Newfoundland & Labrador Hydro EF
THE POVWER DF H F,g{%ﬁg&!&!;.?&k.‘;,%
Group of Companies

A-M HYDES GROUPCOMPANY

Routine Work Prioritization

Routine Work Prioritization Guide

Work Order Number:
Evaluation Factors:
1) Importance = (a)*(b)*(c)*(d)*(e)*(f)
(@) The work is: Corporate
Reject if (a) =0 Other Mission Support Justifiable Necessary Essential
I 0 I 1 I 2 I 3 I 5
(b) The loss type is: Safety & Health
None Facilities / Equip. Production Delivery or Environment
1 | 2 | 3 | 4 | 5
(c) Equipment Standby Unit in Critical to Plant or Critical to Entire Critical Safety
Criticality: Other Critical System Station System Protective Device
| 1 [ 2 [ 3 [ 4 [ 5
(d) Loss canbe Available Redundant
mitigated by: Equipment Available Backup Option Nothing
I 1 | 3 | 5
(e) Loss probability is: Low Medium High
1 | 3 | 5
(f) Loss Potential is: Minimal Moderate Substantial
I 1 I 3 I 5
Total = (a)*(b)*(c)*(d)*(e)*(f) Low Medium High
<=72 | 73 - 1619 | > 1619
2) Urgency:
How long can the work be delayed before the
above loss is incurred? Low Medium High
<=1 month
N/A > 1 month and > 1 week <=1 week

3) Priority Matrix:

Priority Action Timeframe

High

B \mmediately

1-7 Days with Target Start

[ 8 Days — 4 Weeks with Target Start

Bl Schedule as Required with Target Start

Importance
Medium

Low

Medium

Urgency

Revision 5 —2004/11/10 1
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The above provides a simple, standard methodology for evaluating and prioritizing the
majority of day-to-day routine work. It provides a mechanism for combining a few
evaluation factors to produce an overall level of importance, which in turn, when
combined with urgency, will determine the priority of the planned piece of work. It also
provides a record of the evaluation for future benchmarking purposes. It is not meant to
replace good judgment or discussion between work planners, but to provide some
factors to consider when prioritizing work. This methodology should be applied to all
routine day-to-day work. While OP, CP and NM initiatives will be prioritized using the
Work Identification & Prioritization project/initiative evaluation methodology, individual
work orders cut against them should be prioritized using this methodology. The user of
the above sheet would simply pick the appropriate fields and the calculation of the
importance and urgency and the resulting priority would be done automatically. If the
total for importance exceeds the medium range, before completing all importance
factors, it wouldn’t be necessary to complete the remainder of the importance factors.

Evaluation Factors:

The following provides some guidelines when assessing the range of each evaluation
factor. Both importance and urgency can evolve due to changes in circumstances and
these can ultimately impact the priority.

1) Importance
(a) “The work is?” This factor covers the work category.

o Other: The work is not required and should be rejected if it doesn’t fit into
the following work categories.

e Corporate Mission Support: At a bare minimum, our work should
support our corporate mission by aligning to our goals and objectives. For
example, enhancing our public image through provisions of materials and
labour for municipal celebrations.

o Justifiable: This refers to work that will provide a benefit to the company
that outweighs its cost. These benefits may be financial or non-financial
(E.g. Improved customer service index)

o Necessary: This refers to work required to maintain facilities and
operations in adequate condition to meet anticipated activity levels. For
example, a derated unit at Holyrood may be required at full load within a
week because of system load projections. More examples of necessary
work would be JD Edwards is down (during normal service hours), the
AS400 production machine is down, or the Corporate LAN is down.

Revision 5 —2004/11/10 2
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Essential: Work that is required to meet government regulations, legal
requirements, or minimum environmental/safety standards. For example,
work to address a class “A” safety hazard or work covered under the wood
pole agreement with Aliant would be considered essential.

(b) “The loss types” are as follows:

None if there is no loss associated with not performing the work.

Facilities/Equip. if there is a potential or existing loss of support facilities
or equipment not directly related to the production or delivery of electrical
energy. For example, line depots, regional offices, Hydro Place, servers,
office equipment could be covered under this loss type.

Production if there is a potential or existing loss to equipment or systems
related to the production of electrical energy such as hydraulic or thermal
generating equipment, dams, control structures, etc. This type focuses on
unit unavailability without having major customer delivery implications.

Delivery if there are potential or existing customer outages resulting from
equipment or systems involved in the production, transmission or
distribution of electrical energy. The focus here is on external customer
outages due to generation unavailability, transmission line or distribution
feeder outages.

Safety & Health or Environment if the loss has or will have an impact on
employee or public safety and health such as rotten wood poles, defective
distribution disconnects, line road crossings, etc. or on the environment
such as a potential contaminant release.

(c) “Equipment Criticality” asks for an indication of how critical the equipment is
to the company’s operations.

Revision 5 —2004/11/10

Other is used to capture all equipment/systems that are less critical than
those in the following groups.

Standby Unit in Critical System would cover equipment like backup
chargers in terminal stations, ring bus breakers in terminal stations,
backup 230 KV line protection, parallel lines, etc.

Critical to Plant or Station covers equipment/systems that are critical to
a plant’s or station’s function such as line breakers, power transformers,
RTUs, radial lines, etc.
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¢ Critical to Entire System covers equipment/systems that are critical to
the an entire system’s function, whereby system is defined as the main
power grid (interconnected island or Labrador) or any isolated diesel
system,

o Critical Safety Protective Device covers equipment/systems that are in
place to provide safety protection in the event of equipment failure such as
pressure relief valves, surge tanks, fire alarm/protection systems, etc.

(d) “Loss can be mitigated by” covers the kind of mitigation that could offset the

impact of the loss.

e Available Redundant Equipment covers equipment/system that is a
direct replacement for the equipment experiencing the loss. For example,
this would include a parallel battery bank charger, a parallel line or
transformer, a spare diesel unit, backup line protection, etc.

e Available Backup Option covers options that are not direct replacements
but provide the same function. These options would usually come at
some extra cost. For example, mobile substations/diesel units/
transformers, temporary bypasses, alternate feeds, etc.

¢ Nothing covers the case where there are no options for mitigating the
loss.

(e) “Loss Probability” provides an indication of how probable the loss event may

(f)

occur. This will require judgment based on equipment history and present
condition and may also be influenced by external factors such as weather
forecasts, load projections, system conditions, season, etc.

“Loss Potential”: An assessment of the loss extent that could be suffered to
people (loss of life, injury, etc.), environment (spills, exposures, hazards, etc.)
and/or plant/asset/equipment/systems if the job is not completed soon. This is
not a probability assessment but an indication of how much damage could occur.
This again will require judgment based on system knowledge and external
factors. For example, if delaying a job could result in no injury, low
plant/asset/equipment loss and significant environmental loss, then the loss
potential would be substantial due to the environmental factor. Another example
could be a computer virus, which affects a few people but has the potential to
affect every user. This case would have a substantial loss potential. The loss
potential extent should also be evaluated in terms of its cost. For example,
minimal loss potential could be a cost of less than $1,000. Moderate loss
potential could be a cost of $1,000 to $10,000 and substantial could be greater

Revision 5 —2004/11/10 4
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than $10,000. These limits would have to be agreed upon before implementing
this methodology. Another consideration is the loss’s impact on the system. For
example, if the loss is limited to local systems such as a local server, security
system, air conditioning unit, vehicle, etc. or parts of systems such as a
distribution feeder, a terminal station, a generating unit in a multi-generator plant,
etc., then it may be considered a moderate loss. However, if the loss affects or
will affect an entire system such as the Island grid, an isolated diesel system, an
interconnected distribution system, the ECC control system, all PC users on the
corporate network (E.g. Software virus), etc., then that should be considered a
substantial loss. Staff productivity needs to be considered here in the case of
losses associated with facilities or equipment like servers, buildings, printers, etc.
The loss potential could range from one person (i.e. minimal) to all users (i.e.
substantial).

2) Urgency

This factor takes into account the timing requirements of the work. This is again a
judgment call that takes into account risks. One needs to consider the above loss
potential(s), along with its probability, to determine how long the work can be delayed
before incurring the loss(es). Influencing factors could be weather or season, unit
outage coordination, load projections, coordination with other higher priority work, or
work type (E.g. Preventive maintenance, Corrective Maintenance, etc.). For example,
an impending lightning or sleet storm may necessitate that work be carried out within
the next 2 days or a planned unit outage may be coordinated with previously
unidentified work to take advantage of the outage. In any case, the urgency chosen
needs to be justified based on some risk assessment. The user will indicate N/A (i.e.
not applicable) for work that doesn’t have any losses associated with it.

3) Priority Action Time Frames

The following timeframes are merely guidelines for planners when scheduling
work. They may be impacted by resource (human and goods & services) availability.
The main emphasis is that higher priority work should get completed before lower
priority work.

Priority 1 = Immediately (An injury has occurred or may occur; customer outage
is ongoing or pending; necessary production is stopped or about to be stopped;
or significant damage to plant/asset/equipment or environment has occurred or
may occur. This is urgent reactive work of high importance, with no planning or
scheduling within JDE).

Priority 2 = 1 Day - 7 Days with target start date (Work must be started as
promptly as possible with some planning done prior to it's commencement, as
time permits. This is reactive work with some planning and scheduling within

Revision 5 —2004/11/10 5
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JDE.) This work is of an either high urgency and medium importance nature; or
medium urgency and high importance nature.

Priority 3 = 8 Days - 4 Weeks with target start date (This is important proactive
work that is not urgent and must be fully planned and scheduled within JDE.)
This work is of an either high urgency and low importance nature; medium
urgency and medium importance nature; or low urgency and high importance
nature.

Priority 4 = Schedule as required with target start date (Any work that is required
to be done but is not, at this time, affecting safety, health, environment,
production or cost. It may be upgraded to another priority should the work
become more urgent due to deteriorating or changing conditions. This is
required proactive work of low to medium importance and low urgency or low to
medium urgency and low importance that must be fully planned and scheduled
within JDE).

Revision 5 —2004/11/10 6
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JOB PLAN REPOSITORY

Background

In the past, maintenance planners have used various methods of keeping job records to
use for future job planning and in some instances job plans have not been saved. The
result is bits and pieces of information stored in a many locations, and in worst cases,
repetitive jobs have been planned more than once. These job plans reduce the need to
do site visits, reduce the time required to prepare a job for release, and improve
accuracy of estimates of labor and material requirements. These plans were not usually
revised to include any lessons learned.

Step 3 Planning, box 13 Extensive Planning in the work execution flowchart for routine
work identifies the requirement to utilize existing job plans. The expectation is to store
job plans for future planning in an effort to reduce the amount of time spent by planners
preparing jobs that have been done before and will likely be done again. Today, these
plans are being filed in different ways by different planning centers. What is required is a
Job Plan Repository. A common bank of stored job plans that can be accessed by
planners, known as a Job Plan Repository, will be extremely beneficial to the planning
department. Job plan data may be extracted from work methods, job procedures,
engineering directives and other sources.

Purpose

The primary purpose of the Job Plan Repository is to provide planners with a data bank
of job plans to draw upon so that every job does not have to be planned from scratch.
The planner must do research to create job plans. It is not only the key lessons learned
over the past years but also and more importantly the thousands of minute details of
particular jobs on particular equipment that can make the difference between a 2-hour
job and a 5-hour job. It is the ability to capture this information and apply it to future
work precisely when needed that makes the job plan repository valuable to the planner
and hence to the company.
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Prioritization Calculator

Background

Consistent application of priorities for routine work orders has always been an issue
throughout the Hydro Group. A guide has been developed to assist in determining
proper priorities. The guide provides a mechanism for combining several evaluation
factors to produce an overall level of importance, which in turn, when combined with
urgency will determine the priority of the work. This guide is not intended to replace
good judgment and there may be cases where the guide is not well suited.

Purpose

The purpose of the Prioritization Calculator is to allow the user of the Prioritization
Guide to simply select the importance factors and urgency rating and the resulting
priority will be automatically calculated. The Prioritization Calculator eliminates the
manual calculation process.
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Routine Work Prioritization Guide
Work Order Number:
Evaluation Factors:
1) Importance = (a)*(b)*(c)*(d)*(e)*(f)
(@) The work is: Corporate
Reject if (a) =0 Other Mission Support Justifiable Necessary Essential
[ 0 1 | 2 | 3 | 5
(b) The loss type is: Safety & Health
None Facilities / Equip. Production Delivery or Environment
1 2 | 3 | 4 | 5
(c) Equipment Standby Unit in Critical to Plant or Critical to Entire Critical Safety
Criticality: Other Critical System Station System Protective Device
I 1 | 2 | 3 I 4 I 5
(d) Loss canbe Available Redundant
mitigated by: Equipment Available Backup Option Nothing
I 1 I 3 I 5
(e) Loss probability is: Low Medium High
1 | 3 | 5
(f) Loss Potential is: Minimal Moderate Substantial
1 | 3 | 5
Total = (a)*(b)*(c)*(d)*(e)*(f) Low Medium High
<=72 | 73 -1619 | > 1619
2) Urgency:
How long can the work be delayed before the
above loss is incurred? Low Medium High
<=1 month
N/A > 1 month and > 1 week <=1 week

3) Priority Matrix:

Importance
Medium High

Low

Priority Action Timeframe

B \mmediately

1-2 Days with Target Start

[ 8 Days — 4 Weeks with Target Start

Bl Schedule as Required with Target Start

Weighted by Importance




PUB-Nalcor-136, Attachment 1
Rate Mitigation Options and Impacts Reference, Page 155 of 202

J\ f uropo  Newfoundland & Labrador Hydro EF

TIHL POWER OF

COMMITHENT G ro u p Of C o m pa n ies ,| J\r wroRa GROUP COMPANY

Outage Database

This tool as been passed to another PIT team for development.
Background

The outage Management subprocess was originally identified as a function of the Work
Execution process. As a result of progress on the Work Execution process, and
development in the Work Identification and Prioritization and Work Budgets process, it
became apparent that there is an opportunity to further streamline and harmonize
activities related to asset outages. It also became apparent that there is an opportunity
to more fully define the roles and responsibilities of various positions in the organization
as it relates to managing asset outages from preliminary concept through to eventual
completion. Accordingly, the Outage Management subprocess was extracted from the
above three processes for further work, leading to the current proposal.

As the Outage Management subprocess is in fact a component of the three processes,
the relationship with the overall Corporate Strategic Plan is derived accordingly. More
specifically, the Outage Management subprocess contributes to the overall goal of
optimizing corporate performance by supporting these processes. Understandably,
much of the Outage Management charter grounds its content in those of the Work
Identification and Prioritization, Work Budgets, and Work Execution Process, with
particular emphasis on the latter.

Purpose

When the Outage Management subprocess has been improved, equipment outages will
be more effectively utilized across functional and departmental lines, leading to an
increase in equipment availability, a reduction in repeat equipment maintenance
outages, and the establishment of clear roles and responsibilities in the outage
requesting-approval process from project identification through to work completion. By
implementing the Outage Management subprocess, the organization will be better able
to leverage the expected improvements associated with Work |dentification, Work
Budgets and Work Execution initiatives.
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GLOSSARY OF TERMS

Assumptions: Factors that, for planning purposes, are considered to be true, real or
certain. Assumptions affect all aspects of project planning, and are part of the
progressive elaboration of the project. Project teams frequently identify, document and
validate assumptions as part of their planning process. For example, if the date that a
key person will become available is uncertain, the team may assume a specific start
date. Assumptions generally involve a degree of risk.

Backlog (Planned): Work orders planned and prioritized, waiting scheduling and
execution.

Benchmarking: A continuous improvement process of examining companies that are
more effective in a specific process learning how they became more effective and then
adapting their methods to your company’s process with a goal of improving your
process.

Capacity:

Communication: A process by which information is exchanged between individuals
through a common system.

Compliance: Adherence to a defined process (i.e. schedule).

Computerized Maintenance Management System: A computer program that
manages the performance of maintenance through work orders. (i.e. J.D. Edwards)

Constraints: A constraint is an applicable restriction that will affect the performance of
the project. For example, a predefined budget is a constraint that is highly likely to limit
the team’s options regarding scope, staffing and schedule. When a project is
performed under contract, contractual provisions will generally be constraints.

Continuous Improvement: The process of constantly making a company’s business
processes better.

Execution: The act of actually doing the work.

Feedback: Information provided by assigned worker or supervisor on a job plan
package that will enhance future packages.

Version 1 Page 1 2/28/2005
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Inventory: Spare parts or equipment components kept in case of an equipment
breakdown or for replacement when the original part or equipment component wears
out.

Load: Work submitted to a schedule, against known resource available, until schedule
is filled to a percentage. (i.e. 100 hrs available---100 hrs submitted = 100% loaded)

Maintenance (Corrective): Any maintenance activity required to return assets to
desired operating characteristics. Activities required correcting a failure that has
occurred or is in the process of occurring. Usually the result of unexpected
breakdown, emergencies, or items detected during inspections. May consist of repair,
restoration or replacement of components.

Maintenance (Preventive): Planned and proactive maintenance activities (inspect,
test, lubricate, clean, replace regular components etc) carried out on assets at pre-
determined levels. The frequency established may be based on calendar time, or
other occurrences such as starts, stops, odometer readings, number of operations,
running hours etc.

Maintenance (Predictive): Maintenance activities (inspections, condition based
monitoring) used to predict if and when future asset failures will occur. The prediction
is based on trend analysis of diagnostic data collected by techniques such as vibration
analysis; lube oil analysis, infrared testing, equipment history analysis etc. Predictions
can also be experience based. (Visual inspection of wooden poles)

Maintenance: Any activity carried out to retain an item in, or restore it to, an
acceptable condition for use or to meet its functional standard.

Metrics: Measures for checking how the process is functioning.
Performance Indicators: Descriptive signals that some action needs to be taken.
Performance Measurement: The act of measuring performance.

Planner: Any person who does planning on a piece of work. (i.e. assigns materials,
assigns labour, does engineering, etc. )

Planning (Extensive): The degree of planning applied to large, critical and more
complex pieces of work. Includes verifying/defining scope of job, providing labour
estimate, identifying/specifying/procuring parts, and other requirements such as
identifying/arranging special tools, arranging outages, developing drawings,
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considering safety/environmental standards, coordinating with other departments,
arranging transportation/accommodations, considering customer impact/coordination
and any other detail required to complete the job.

Planning (Minimal): The degree of planning applied to smaller jobs of which it is not
cost effective to spend much planning time on. Those jobs are normally short
duration, single craft, low dollar value, of very little historical value and while parts may
be required, the parts are normally low dollar value and readily available in stores or in
consumable bins. Sufficient planning for this type of work should include clear
description of work, labour estimate by craft and parts list if required.

Planning: A major strategy to improve maintenance efficiency with regard to
unproductive time. Its provides crews with job scopes, labour estimates by craft,
material requirements, and other information required to get the job done efficiently
and effectively such as special tools, drawings, special procedures when available,
outage arrangements, special permits etc.

Priority: The relative importance of a single job in relationship to other jobs. Safety,
production, environment are major considerations in establishing priorities.

Procurement: A function within the organization that is responsible for obtaining and
storing spare parts, equipment or raw materials required to support the maintenance
function.

Project Deliverables: A list of the summary level sub products whose full and
satisfactory delivery marks completion of the project. For example, the major
deliverables for a software development project might include the working computer
code, a user manual and a tutorial. When known, exclusions should be identified.

Project Objectives: The quantifiable criteria that must be met for the project to be
considered successful. Project Objectives must include at least cost, schedule and
quality measures.

Project Plan: The project plan is a formal, approved document used to manage
project execution.

Reliability: The probability that equipment or an asset will perform its designed
function without a failure for a period of time under specific conditions.
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Resource Capacity Planning: Planning and scheduling work for a known number of
resources (i.e. tools, manpower, etc.) Checking for over or under allocation of
resources and levelling where possible.

Scheduling: Scheduling is primarily arranging planned work orders in the sequence in
which they are intended to be done. It is also designating work to be done at a specific
time. Good scheduling reduces lost time between jobs.

Scope: The extent and detail of the work to be done.

Stakeholder: Any person, organization, etc. directly impacted by the process.

Supervisor: A front line manager usually responsible for a group of employees
executing work.

Target: The goal intended to be attained (and which is believed to be attainable).

Work (Capital): The acquisition, improvement or disposal of fixed or leased assets.
Includes the cost of pre-engineering, feasibility, environmental or other studies.

Work (Non Maintenance): Work not directly associated with an asset. Example:
Corporate Programs.

Work (Proactive): Work that is anticipated and planned for.

Work (Project): Work that is not addressed within the organizations normal
operational limits. It has a definite beginning and definite end and is normally
performed on assets on a one time or infrequent basis. It is usually unique in nature.

Work (Reactive): Work that occurs with little or no notice. This work interrupt
schedules and cost much more than planned and scheduled work. Work that is
performed as a response to a failure, breakdown or other urgent equipment situation.

Work (Routine): Routine work is ongoing and to some degree repetitive and is
normally done to sustain the business. Routine work consists of corrective;
preventive, non-maintenance and small capital such as service extensions and
emergency upgrade work.

Work Package ?7?7?7?
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Work Plan ??7?7?
Work Status ??7?7?77? i.e. 48, 30 etc.

Work Breakdown Structure (WBS): A WBS is a deliverable-oriented grouping of
project components that organizes and defines the total scope of the project; it is often
used to develop or confirm a common understanding of project scope. Each
descending level represents an increasingly detailed description of project
deliverables.

Work Order: A document used to request, plan, schedule, track and report on all work
activities.

Work Request: Formal request to have work performed. Subsequently transformed
into a Work Order upon authorization.

Wrench Time: This is the proportion of available-to-work time during which craft
technicians are not being kept from productively working on a job site by delays such
as waiting for assignment, clearance, parts, tools, instructions, travel, coordination
with other crafts or equipment information.
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Project Date:

Project Classification: [1 Operating [] Capital
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1. Introduction

Project Information
Name of Project:
Project Owner:

Type of Project: Application Development; Commercial Off-the-Shelf Application
Implementation; Infrastructure Replacement; eftc.

Short Project Description:

Internal Contact Name: This should be the Project Manager or other individual who can be
contacted for information about this project.

Process

Briefly describe the process used to gather information for the Post-Implementation
Review including:

Review of project files;

Project Steering Committee survey;

Project Team survey; and,

Lessons learned meeting(s).

It would also be helpful to highlight any unusual factors or issues (which might have either
positively or negatively affected the project) should be kept in mind when examining the
Post- Implementation Review report for this project.

2.  Overall Project Evaluation

This section should present a summary of the actual performance of the project against
the planned performance. More specifically, it should outline:

» Objectives: Actual performance in relation to the achievement of the planned project
objectives.

» Project Schedule: Actual performance of the project against the project schedule.

» Project Budget: Actual performance of the project against the project budget.
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As well, this section should include a summary of the major project successes and
challenges.

3. Scope and Deliverables (Quality Analysis)

This section should describe the actual performance of the project in relation to the
planned results/deliverables and should address the quality of the deliverables. The
planned project scope and deliverables as presented in the Project Plan, and approved
Project Change Requests, should be included as well as the actual deliverables from the
project.

With respect to the quality of project deliverables, state the original quality goals and
summarize what really happened in relation to quality goals. Also note whether
deliverables have been accepted/met owner expectations.

For projects that involve partners/vendors in the provision of products and services this
section should state conclusions regarding whether the contractor has satisfied all
obligations according to the Statement of Work and approved Project Change Requests.

Responses to questions from the Project Team Lessons Learned Survey and the Project
Steering Committee Lessons Learned Survey that relate to project scope, roles and
responsibilities, deliverables and quality should be summarized in this section.

4. Cost vs. Budget Analysis

This section should describe the actual cost of the project in relation to the budget. It
should state the original budget, approved change requests and summarize actual costs
by cost category. The following table can be completed to present the required
information.

Table <#>: Budgeted and Actual Costs

Cost Category Original Approved Change | Revised Budget Actual Costs Variance
(Account Description) Budget Requests
TOTAL
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» Cost Category: Budget and actual cost information should be provided at an account
level (e.g. Equipment/Material Supply; Internal Labour; External Forces) and for the
project total.

» Original Budget: For capital projects, this information should be based on the Capital
Job Cost.

=  Approved Change Requests: Any financial impact of Project Change Requests
approved by the Project Owner should be noted here. As well, for capital projects
where the Divisional Vice-President has approved a budget increase’, this change
should be included.

» Revised Budget: Changes to the original budget resulting from approved change
requests as well as re-forecasting of accounts by the project manager should be
reflected in this column. The commentary in this section should briefly explain the
requirement for the re-forecast (e.g. materials budget reduced to reflect results of
tender).

» Variance: This column should present the variance between the revised budget and the
actual costs.

In addition to the financial information presented in the table, this section should reference
reasons for variances and lessons learned regarding the financial aspects of the project.
For example, in 2004 a number of capital projects were delivered with the assistance of an
external partner while the budget for the project was developed based on the assumption
that internal resources would complete delivery. Commentary for this section could
reference this factor as the reason for the revisions to the internal labour and external
forces accounts. A corresponding lesson learned is the requirement to determine the mix
of internal and external forces for project delivery during the planning/budgeting process.

For projects involving Hydro’s partner, this section should include budgeted and actual
project effort for Hydro and Aliant-xwave resources.

In instances where a portion of the internal labour costs associated with the delivery of a
capital project have been charged to an operating work order, these operating labour costs
should be referenced in this section of the Post Implementation Review. This information
can be used to assist in determining the total cost of project delivery and assisting in the
budgeting of future projects.

Responses to questions from the Project Team Lessons Learned Survey, the Project
Steering Committee Lessons Learned Survey and lessons learned meetings that relate to
the financial aspects of the project should be summarized in this section.

' Based on the requirement that Divisional Vice-President approval is required when a capital job cost is
exceeded by the lesser of 15% or $25,000.
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5. Schedule Analysis

This section should summarize the actual performance of the project against the project
schedule. It should outline the original schedule as committed in the Project Plan and
adjustments to the schedule as outlined in approved Project Change Requests. It should
also present the actual timelines achieved for key milestones. Any significant variances in
the schedule and the reasons for these variances should be briefly stated.

Responses to questions from the Project Team Lessons Learned Survey, the Project
Steering Committee Lessons Learned Survey and lessons learned meetings that relate to
the project schedule should be summarized in this section.

If a project has been closed out for administrative/financial purposes but additional tasks
must be completed, this section of the document should document this requirement.

6. Successes and Challenges

This section should address the successes and challenges of the project that have not
been addressed in the previous sections of the Post-Implementation Review. The results
of the Project Team Lessons Learned Survey and the Project Steering Committee Lessons
Learned Survey can be used to identify particular themes or areas that should be the
subject of further exploration at the group lessons learned meeting(s).

Appendix A outlines a series of questions that may be helpful in generating discussion
about a number of different project considerations.

When identifying and presenting project successes and challenges, try and isolate specific
things that worked well or caused problems. For example, rather than stating the team
communicated well note that the tailgate meeting at the site prior to the RTU installation
worked well.

7. Safety Performance

Present the key findings regarding safety performance for all aspects of the project.
Reference the Corporate Safety and Health Program Segment 11, Safety and Health
checklist.
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8. Environmental Assessment

An assessment of the environmental components of project will include a review of the
following where applicable:

1. Permits, approvals and letters of advice from regulatory agencies

e Were regulatory approvals received in a timely manner? If not, were there problems
during the application or review processes?

e Were the conditions of permits and approvals reviewed for applicability to the work
to be undertaken?

o Were there any incidents of non-compliance with permit and approval
requirements? If yes, explain.

e Were completion reports or other follow-up documentation requirements of permits
and approvals completed and submitted as required?

2. Environmental protection planning

e Was an environmental protection plan developed and implemented?
o Were mitigation and control measures effective? If no, explain.

3. Environmental emergency response planning (EERP)

e Was an EERP developed and implemented?
e Was there a need to enact the EERP? If yes, explain.

4. Inspection and monitoring
e Did the contractor identify an Environmental Coordinator? If yes, was the
coordinator effective? Explain.
¢ Did Hydro provide an Environmental Coordinator?
5. Regulatory compliance
Did regulatory agencies inspect project work sites?
e Have regulatory inspectors initiated, or indicated that they may be initiating,

investigations, regulatory orders, administrative penalties, or offence charges
related to any work activities? If yes, explain.
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6. Rehabilitation

e Has rehabilitation been completed? If no, explain.

9. Recommendations

List, in bullet form, the recommendations arising from the lessons learned process for this
project. Consider recommendations that could be implemented to enhance the delivery of:

» Future phases of the project (e.g. lessons learned for battery or RTU installations for
one site can be applied to the next site;

» Future iterations of repeatable projects (e.g. lessons learned from Lotus Notes or JD
Edwards upgrade can be applied to the next upgrade); and/or

» Other projects (e.g. lessons learned recommendations that are more generally
applicable).

For projects involving the Strategic Partner or any consultant/vendor, identify the
recommendations that can assist in the planning and delivery of other projects involving
external resources. These recommendations would likely focus on the processes related
to engaging the consultant, planning the work and managing the delivery of the project.
For example, a recommendation arising from recent partnership projects is the
requirement for the partner to initiate the identification of skilled resources 1-2 months in
advance of the start date for projects requiring sub-contractor resources (e.g. JDE,
Showcase).
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10. Approvals

m CHURCHILL FALLS
(LABRADOR) CORFORATION LIMITED

A % mYDRE GROUP COMPANY

Signatures appearing below indicate a review of the document and approval of the project
results as described in this document. The Asset/Business Unit Manager will decide on the
positions to sign-off on the Post Implementation Report. If the positions are not listed, then
add as required.

Name:
Title:

Name:
Title:

Name:
Title:

Name:
Title:

Name:
Title:

Name:
Title:

Name:
Title

Technical Lead

Asset Manager

Labour Manager

Manager T&D (TRO)

Manager G&T (TRO)

Project Manager

Project Owner
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PROJECT TEAM LESSONS LEARNED SURVEY

Guidelines for Project Managers

The purpose of the lessons learned survey is to obtain feedback from a Project Team
regarding how a project is proceeding/was conducted and to identify recommendations
that can be used to improve the delivery of future projects or subsequent phases of
projects.

This survey is intended as a template that should be adapted by Project Managers to
reflect the specifics of a project. The survey has been divided into themes or sections
with a series of questions relating to that theme. Project Managers are encouraged to
add or delete sections and/or individual questions.

This survey can be sent to team members during or after a project but it is suggested
that it be sent before any group “lessons learned” meetings. The survey is not intended
to collect exhaustive data on every topic area but rather to identify the particular areas
that should get special exploration in the group lessons learned meeting. As well, the
survey provides an avenue for feedback from team members who may be unable to
attend lessons learned meetings or who may not be comfortable offering feedback in
that forum. Project Managers may also chose to provide for anonymous feedback by
suggesting that team members print and return the survey through internal mail.

When documenting survey results ensure that only summary information is provided; no
comments or ratings should be attributed to individuals.
Instructions to Project Teams

The purpose of the survey is to review what happened with this project and to identify
what the Project Team and Hydro can learn from what happened.

Please take this opportunity to offer your views on the project. Your feedback will be
combined with the feedback of other team members and a summary of the survey
results will be prepared; no comments or ratings will be attributed to individuals.

You may forward your completed survey to the Project Manager via email or interoffice
mail.
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Section 1: Overall Project Success
Rating
. 5 4 3 2 1
Guesuss Very Somewhat | Neutral | Dissatisfied Very
Satisfied | Satisfied Dissatisfied

1. How satisfied are you with the
project results?

2. How satisfied are you with the way
the project was performed (the
process)?

3. Did the project fulfill schedule/time
objectives?

4. Did the project fulfill budget
objectives?

5. Did the project deliver agreed
scope?

6. How satisfied are you with the
quality of the deliverables from the
Project?

For this project, identify key things that were done right and should be continued.

1.

2.

3.

For this project, identify key things that were done wrong or could be improved.

1.

2.

3.

What unusual factors or issues (which might have either positively or negatively affected
the project) should be kept in mind when examining the history of this project?
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Section 2: Roles and Responsibilities
Rating
. 5 4 3 2 1
ClEiel Very Somewhat | Neutral | Dissatisfied Very
Satisfied | Satisfied Dissatisfied

1. How satisfied are you with the
explanation of your role in the project?

2. How satisfied are you with the definition
of the roles and responsibilities of other
project team members?

3. How satisfied are you with the
performance of Hydro team members on
this project?

4. How satisfied are you with the support
provided by the Project Steering
Committee?

5.To what extent did the Project Owner
positively impact the project?

6. How satisfied are you with the
explanation of the role of the partner in this
project?

7. How satisfied are you with the way the
partner resources performed on this
project?

8. How satisfied are you that the partner
satisfied all obligations according to the
Statement or Work and Approved Change
Request?

Comments:

Version 1 Created on 2/28/2005



‘A. uropo  Newfoundland & Labrador Hydro

PUB-Nalcor-136, Attachment 1
Rate Mitigation Options and Impacts Reference, Page 173 of 202

e

THE POWER, OF . CHURCHILL FALLS
{_-‘}-PM"'HLNT (LABRADOR) CORPORATION LINITED
Group of Companies T
Section 3: Communication and Relationships
Rating
: 5 4 3 2 1
XL Very Somewhat | Neutral | Dissatisfied Very
Satisfied | Satisfied Dissatisfied

1. How satisfied are you with the
effectiveness of project team
meetings?

2. How satisfied are you with how and
when the Project was commissioned to
your Department?

3. How satisfied are you that
appropriate parties were informed of
project status in a timely fashion?

4. How satisfied are you with the way
your efforts were recognized?

5. How satisfied are you with the way
you were involved in project decisions?

6. How satisfied are you with the
responsiveness of the partner during
the planning and delivery of the
project?

7. How satisfied are that the entire
team was committed to the project
schedule?

Comments:
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Section 4: Project Planning
Rating
: 5 4 3 2 1
SR Very Somewhat | Neutral | Dissatisfied Very
Satisfied | Satisfied Dissatisfied

1. How satisfied are you with the way
the project was defined when it began?

2. How satisfied are you with the
amount of detail in the Microsoft project
work plan?

3. How satisfied are you with that the
timing and effort outlined in the
Microsoft project work plan was
realistic?

4. How satisfied are you that project
phases and checkpoints were
adequate for project control?

5. How satisfied are you with the
opportunity you had in developing the
project work plan?

Comments:
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Section 5: Technical Approach
Note: Develop questions to reflect the type of project.
Rating
. 5 4 3 2 1
(eI RS E e Very Somewhat | Neutral | Dissatisfied Very
Satisfied | Satisfied Dissatisfied
Satisfaction with:
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
Comments:
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Section 6: Training and Documentation
Rating
: 5 4 3 2 1
Question Very Somewhat | Neutral | Dissatisfied Very
Satisfied | Satisfied Dissatisfied

1. How satisfied are you with the

definition of training/knowledge transfer

objectives for the project?

2. How satisfied are you with the
fulfillment of the training/knowledge
transfer objectives?

3. How satisfied are you with project
management documents (e.g. Project
Charter, Project Plan, Project Change
Requests, etc.)?

4. How satisfied are you with
product/service documents (e.g.
Requirement and technical
specifications; System guides and
manuals; as-built documentation)?

Comments:

Section 7: Other Comments

What were some of the greatest challenges that the project team had to work through?

For the next project, how/what would we improve on the way the project was

conducted?

Feel free to add any other comments here:

Thank you for your comments!
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APPENDIX A - SAMPLE DISCUSSION QUESTIONS

Overall Project Results

» Were project expectations well defined, managed and met?

» Did the project satisfy the expectations of its owner, sponsors, clients/users?

» What could have been done to have increased the successes and decreased the number
of challenges/difficulties on the project?

» Did users consider the project to be on time and of high quality

Roles and Responsibilities

» To what extent did the project team complete their tasks as assigned?

» How well did the project team work together?

* How did the project team contribute to the overall outcome of the project (whether
successful or not)?

» What were some of the greatest challenges that the project team had to work through?

How did they manage these challenges?

Did we have/utilize the appropriate resources?

To what extent did the partner positively impact the project?

To what extent did the partner negatively impact the project?

Were the right members included in the project?

Were the team roles and responsibilities clear?

To what extent did the Project Owner positively or negatively impact the project?

Did the clients/users fulfill their responsibilities to provide resources, turnaround approvals

in a timely way, take part in work sessions, review and test the product, and provide

accurate information?

Communication and Relationships

Meetings: who/when/how often. How well did this work?
Communication: who/when/how often. How well did this work?
Were users/customers regularly updated regarding project status?
Were project meetings runs productively and efficiently?
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Project Planning

Were project phases well planned and checkpoints adequate for control?

Who was responsible for original plans? How did that work? Were the right people
involved?

Was the project well defined from the beginning? Was there an actual written plan? Was
the Project Plan communicated? How well did that work?

Was the plan a good one? What was good? What was missing?

Was the plan realistic?

How did the plan evolve over time? Was the change good or bad? How did the changes
affect the project?

Was the project activity well coordinated and did things happen according to schedule?

Partner Projects

For projects delivered in partnership with Aliant-xwave, the following points should be
discussed and included in the Post Implementation Review:

Were specific training requirements identified in the project Statement of Work? Was the
source of training identified? Was required training delivered?

Was the approach to identifying and approving project resources successful?

Project Change Management: Comment on the number of changes in project schedule,
scope and budget and any resulting Hydro/Aliant-xwave downtime.

Were any specific knowledge transfer/best practices requirements identified in the project
Statement of Work? Were the requirements addressed?

Were roles and responsibilities between Hydro and Aliant-xwave understood by the
project team? Were the agreed upon roles and responsibilities performed?

Did vendors adhere to schedule?

Were vendors cooperative? Flexible?

Would you recommend the vendors used on this project for future projects?

Did the partner contribute innovation and value to the project? Discuss why or why not.
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Project Management

= Comment on the number and type of changes to project scope, schedule and budget.
How were changes tracked, communicated. How well did this work? Were responses to
project change requests timely and fair?

=  Were the projects managed to minimize operational disruptions, or were project managers
unaware of the inconvenience they may cause?

» What risks occurred on the project that were not anticipated? What was learned about
risk management that will help with future projects?

» What issues were identified with the project? Were the issues well managed?

Technical Approach

What did we learn from the technical approach to the project?
What can be done differently next time?

What processes should we change?

Should we try a different technical approach?

Training and Documentation

* Documentation: For technical and project management documentation comment on the
completeness and accuracy of documentation; adherence to standards and guidelines for
various documents types; adherence to format requirements; technical adequacy; internal
consistency throughout documents and understanding for the intended audience.

» Was the requirement for training and/or knowledge transfer clearly documented in the
project plan?

* Did the right people receive the right training at the right time?

» What could have been done to improve the training and documentation aspects of the
project?

Innovation
» Did the delivery of the project consider improved approaches to meeting stated

requirements?
= Describe any innovations used or developed by the project.
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COMMUNICATION PLAN
PROJECT WORK

Communication Planning involves determining the information and
communications needs of stakeholders. Who needs what information?
When will they need it? How will the information be provided and by when?
Identifying the information required by stakeholders and a suitable means
of providing that information will increase project success.

Project Name:
Project Number:
Project Date:

Project Classification: 0 Operating O Capital
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1. Introduction
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All projects require accurate and consistent communication paths between the Project
Manager and various groups within the Project. The following document identifies the
groups, the type of communication used and the frequency. The plan must be initiated
by the Project Manager.

2. Project Information

Project Manager:

Project Supervisor(s):

Team Leader(s):

Team Members:

3. Communication Matrix (Internal & External)
Who needs What Who provides | Communication
information? information? How often? information? Medium
4. Communication Plan Approval Signatures
Name: Name:
Title: Title:
2
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POST IMPLEMENTATION REVIEW REPORT

Project Name:
Project Number:

Project Date:

Project Classification: [1 Operating [] Capital
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Project Information
Name of Project:

Project Owner:

Type of Project:

Short Project Description:
Internal Contact Name:

Process

Table <#>: Budgeted and Actual Costs

Cost Category Original Approved Change | Revised Budget Actual Costs Variance
(Account Description) Budget Requests
TOTAL
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10. Approvals

Signatures appearing below indicate a review of the document and approval of the project
results as described in this document. The Asset/Business Unit Manager will decide on the
positions to sign-off on the Post Implementation Report. If the positions are not listed, then
add as required.

Name: Date:
Title: Technical Lead

Name: Date:
Title: Asset Manager

Name: Date:
Title: Labour Manager

Name: Date:
Title: Manager T&D (TRO)

Name: Date:
Title: Manager G&T (TRO)

Name: Date:
Title: Project Manager

Name: Date:
Title Project Owner
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PROJECT TEAM LESSONS LEARNED SURVEY

Guidelines for Project Managers

The purpose of the lessons learned survey is to obtain feedback from a Project Team
regarding how a project is proceeding/was conducted and to identify recommendations
that can be used to improve the delivery of future projects or subsequent phases of
projects.

This survey is intended as a template that should be adapted by Project Managers to
reflect the specifics of a project. The survey has been divided into themes or sections
with a series of questions relating to that theme. Project Managers are encouraged to
add or delete sections and/or individual questions.

This survey can be sent to team members during or after a project but it is suggested
that it be sent before any group “lessons learned” meetings. The survey is not intended
to collect exhaustive data on every topic area but rather to identify the particular areas
that should get special exploration in the group lessons learned meeting. As well, the
survey provides an avenue for feedback from team members who may be unable to
attend lessons learned meetings or who may not be comfortable offering feedback in
that forum. Project Managers may also chose to provide for anonymous feedback by
suggesting that team members print and return the survey through internal mail.

When documenting survey results ensure that only summary information is provided; no
comments or ratings should be attributed to individuals.
Instructions to Project Teams

The purpose of the survey is to review what happened with this project and to identify
what the Project Team and Hydro can learn from what happened.

Please take this opportunity to offer your views on the project. Your feedback will be
combined with the feedback of other team members and a summary of the survey
results will be prepared; no comments or ratings will be attributed to individuals.

You may forward your completed survey to the Project Manager via email or interoffice
mail.
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Section 1: Overall Project Success
Rating
. 5 4 3 2 1
Guesuss Very Somewhat | Neutral | Dissatisfied Very
Satisfied | Satisfied Dissatisfied

1. How satisfied are you with the
project results?

2. How satisfied are you with the way
the project was performed (the
process)?

3. Did the project fulfill schedule/time
objectives?

4. Did the project fulfill budget
objectives?

5. Did the project deliver agreed
scope?

6. How satisfied are you with the
quality of the deliverables from the
Project?

For this project, identify key things that were done right and should be continued.

1.

2.

3.

For this project, identify key things that were done wrong or could be improved.

1.

2.

3.

What unusual factors or issues (which might have either positively or negatively affected
the project) should be kept in mind when examining the history of this project?
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Section 2: Roles and Responsibilities
Rating
. 5 4 3 2 1
SR Very Somewhat | Neutral | Dissatisfied Very
Satisfied | Satisfied Dissatisfied

1. How satisfied are you with the
explanation of your role in the project?

2. How satisfied are you with the definition
of the roles and responsibilities of other
project team members?

3. How satisfied are you with the
performance of Hydro team members on
this project?

4. How satisfied are you with the support
provided by the Project Steering
Committee?

5.To what extent did the Project Owner
positively impact the project?

6. How satisfied are you with the
explanation of the role of the partner in this
project?

7. How satisfied are you with the way the
partner resources performed on this
project?

8. How satisfied are you that the partner
satisfied all obligations according to the
Statement or Work and Approved Change
Request?

Comments:
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Section 3: Communication and Relationships
Rating
: 5 4 3 2 1
XL Very Somewhat | Neutral | Dissatisfied Very
Satisfied | Satisfied Dissatisfied

1. How satisfied are you with the
effectiveness of project team
meetings?

2. How satisfied are you with how and
when the Project was commissioned to
your Department?

3. How satisfied are you that
appropriate parties were informed of
project status in a timely fashion?

4. How satisfied are you with the way
your efforts were recognized?

5. How satisfied are you with the way
you were involved in project decisions?

6. How satisfied are you with the
responsiveness of the partner during
the planning and delivery of the
project?

7. How satisfied are that the entire
team was committed to the project
schedule?

Comments:
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Section 4: Project Planning
Rating
: 5 4 3 2 1
SR Very Somewhat | Neutral | Dissatisfied Very
Satisfied | Satisfied Dissatisfied

1. How satisfied are you with the way
the project was defined when it began?

2. How satisfied are you with the
amount of detail in the Microsoft project
work plan?

3. How satisfied are you with that the
timing and effort outlined in the
Microsoft project work plan was
realistic?

4. How satisfied are you that project
phases and checkpoints were
adequate for project control?

5. How satisfied are you with the
opportunity you had in developing the
project work plan?

Comments:
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Section 5: Technical Approach
Note: Develop questions to reflect the type of project.
Rating
. 5 4 3 2 1
(eI RS E e Very Somewhat | Neutral | Dissatisfied Very
Satisfied | Satisfied Dissatisfied
Satisfaction with:
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
Comments:
Version 1 Created on 2/28/2005 6
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Section 6: Training and Documentation
Rating
: 5 4 3 2 1
Question Very Somewhat | Neutral | Dissatisfied Very
Satisfied | Satisfied Dissatisfied

1. How satisfied are you with the

definition of training/knowledge transfer

objectives for the project?

2. How satisfied are you with the
fulfillment of the training/knowledge
transfer objectives?

3. How satisfied are you with project
management documents (e.g. Project
Charter, Project Plan, Project Change
Requests, etc.)?

4. How satisfied are you with
product/service documents (e.g.
Requirement and technical
specifications; System guides and
manuals; as-built documentation)?

Comments:

Section 7: Other Comments

What were some of the greatest challenges that the project team had to work through?

For the next project, how/what would we improve on the way the project was

conducted?

Feel free to add any other comments here:

Thank you for your comments!
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APPENDIX A - SAMPLE DISCUSSION QUESTIONS

Overall Project Results

» Were project expectations well defined, managed and met?

» Did the project satisfy the expectations of its owner, sponsors, clients/users?

» What could have been done to have increased the successes and decreased the number
of challenges/difficulties on the project?

» Did users consider the project to be on time and of high quality

Roles and Responsibilities

» To what extent did the project team complete their tasks as assigned?

» How well did the project team work together?

* How did the project team contribute to the overall outcome of the project (whether
successful or not)?

» What were some of the greatest challenges that the project team had to work through?

How did they manage these challenges?

Did we have/utilize the appropriate resources?

To what extent did the partner positively impact the project?

To what extent did the partner negatively impact the project?

Were the right members included in the project?

Were the team roles and responsibilities clear?

To what extent did the Project Owner positively or negatively impact the project?

Did the clients/users fulfill their responsibilities to provide resources, turnaround approvals

in a timely way, take part in work sessions, review and test the product, and provide

accurate information?

Communication and Relationships

Meetings: who/when/how often. How well did this work?
Communication: who/when/how often. How well did this work?
Were users/customers regularly updated regarding project status?
Were project meetings runs productively and efficiently?

Version 1 Created on 2/28/2005 8
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Project Planning

=  Were project phases well planned and checkpoints adequate for control?

» Who was responsible for original plans? How did that work? Were the right people
involved?

» Was the project well defined from the beginning? Was there an actual written plan? Was
the Project Plan communicated? How well did that work?

» Was the plan a good one? What was good? What was missing?

» Was the plan realistic?

» How did the plan evolve over time? Was the change good or bad? How did the changes
affect the project?

» Was the project activity well coordinated and did things happen according to schedule?

Partner Projects

For projects delivered in partnership with Aliant-xwave, the following points should be
discussed and included in the Post Implementation Review:

=  Were specific training requirements identified in the project Statement of Work? Was the
source of training identified? Was required training delivered?

» Was the approach to identifying and approving project resources successful?

* Project Change Management: Comment on the number of changes in project schedule,
scope and budget and any resulting Hydro/Aliant-xwave downtime.

» Were any specific knowledge transfer/best practices requirements identified in the project
Statement of Work? Were the requirements addressed?

= Were roles and responsibilities between Hydro and Aliant-xwave understood by the

project team? Were the agreed upon roles and responsibilities performed?

Did vendors adhere to schedule?

Were vendors cooperative? Flexible?

Would you recommend the vendors used on this project for future projects?

Did the partner contribute innovation and value to the project? Discuss why or why not.

Version 1 Created on 2/28/2005 9
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Project Management

= Comment on the number and type of changes to project scope, schedule and budget.
How were changes tracked, communicated. How well did this work? Were responses to
project change requests timely and fair?

=  Were the projects managed to minimize operational disruptions, or were project managers
unaware of the inconvenience they may cause?

» What risks occurred on the project that were not anticipated? What was learned about
risk management that will help with future projects?

» What issues were identified with the project? Were the issues well managed?

Technical Approach

What did we learn from the technical approach to the project?
What can be done differently next time?

What processes should we change?

Should we try a different technical approach?

Training and Documentation

* Documentation: For technical and project management documentation comment on the
completeness and accuracy of documentation; adherence to standards and guidelines for
various documents types; adherence to format requirements; technical adequacy; internal
consistency throughout documents and understanding for the intended audience.

» Was the requirement for training and/or knowledge transfer clearly documented in the
project plan?

* Did the right people receive the right training at the right time?

» What could have been done to improve the training and documentation aspects of the
project?

Innovation
» Did the delivery of the project consider improved approaches to meeting stated

requirements?
= Describe any innovations used or developed by the project.

Version 1 Created on 2/28/2005 10
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COMMUNICATION PLAN
PROJECT WORK

Communication Planning involves determining the information and
communications needs of stakeholders. Who needs what information?
When will they need it? How will the information be provided and by when?
Identifying the information required by stakeholders and a suitable means
of providing that information will increase project success.

Project Name:
Project Number:
Project Date:

Project Classification: 0 Operating O Capital

Version 1 Creacted on 2/28/2005 1
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1. Introduction

¢ CHURCHILL FALLS
(LABRADOR) CORPORATION LIMITED

A J\r wypRO GROUP COMPANY

All projects require accurate and consistent communication paths between the Project
Manager and various groups within the Project. The following document identifies the
groups, the type of communication used and the frequency. The plan must be initiated
by the Project Manager.

2. Project Information

Project Manger:

Project Supervisor(s):

Team Leader(s):

Team Members:

3. Communication Matrix (Internal & External)
Who needs What Who provides | Communication
information? information? How often? information? Medium
4. Communication Plan Approval Signatures
Name: Name:
Title: Title:
2

Version 1 Creacted on 2/28/2005
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J D EDWARDS
WORK REQUESTS / WORK ORDERS

What is a Work Request?

A request to do work. The request simply describes the work that needs to be
done, identifies the location of the work, and the piece of equipment or system
that the work is required on.

How do | initiate the Work Request?

If you have been trained in the JD Edwards Maintenance Module and you have
access to a computer, you can simply initiate the Work Request yourself. If you
are not familiar with JD Edwards and Work Requests, should contact the
appropriate Regional Planning Department, a Control Room or a Control Centre
and give them the Work Request information and ask them to generate the
request. Provide your name in case extra information is required.

What happens to the Work Request?

An Asset/Business Unit Manager reviews the request. If the Manager doesn’t see
a need for the work, it will be rejected and the reason communicated to the
originator. If it is accepted, it will be prioritized and approved, making it an official
Work Order.

What is a Work Order?

An approved work request used to request, plan, schedule, track and report on a
work activity.

What type of work do we use Work Orders for?
In core business we use work orders for all work that require internal resources

(people, equipment, material etc). Work orders are required for the five types of
work (corrective, preventive, non-maintenance, operating and capital projects.
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6. What is the purpose of Work Orders?

wypRO GROUP COMPANY

The Work Order system provides the most highly leveraged tool a maintenance
force can possess. Work Orders have many useful purposes:

To identify, prioritize, keep track off and manage the execution of work.

To identify resources (labour, material, tools, etc.).

To track and manage cost.

To track and manage work.

To procure goods and services.

To capture equipment history.

To organize work into different status categories (status flows).
To plan and schedule work.

To link cost and Work Order history to assets.

To build resource plans.

To manage backlog.

To gather data and analyze equipment failures.

Capacity to drill into Work Orders to explain unacceptable budget
variances.

Work Order information can be used for future identical or similar jobs.

Great for comparing estimates/actuals/budgets, etc.
Using JD Edwards Work Order system provides corporate visibility.

7. Are we presently using Work Orders for operating and capital project

work?

Unfortunately, it is an area where Work Orders receive minimal use.

8. Should the corporation be using Work Orders for operating and capital
project work? Why?

Yes, we should be using Work Orders for all work including operating and capital
project work, for all the reasons listed above (in Questions 6).
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13.
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We have been managing project work for years without Work Orders. Why
do we need to use Work Orders now?

Today budgets, cash flow sheets, schedules and on-site supervision is used to
manage and control project work. These tools will still be used but we need to
interface these tools with the Work Order system so we can also take advantage
of the benefits the Work Order has to offer.

Since Work Orders are going to be used for operating and capital projects,
where do | as Project Engineer or Project Manager begin?

In future, capital and operating projects will be approved 6-12 months in advance
of execution. The plan will contain valuable information such as project
objectives, project work breakdown structure, project schedule, resource plan,
etc. When the plan has been reviewed and signed-off on by customer, the Work
Order set up can begin.

What is my role as Project Manager in Work Order set up?

Your role as Project Manager at this stage is to engage the Regional Planning
Department in the Work Order set up process. As a team you will determine the
number of Work Orders required to manage and control the execution of the
project. The number of Work Orders will be closely linked to the high level activity
listing in the work breakdown structure.

Do | as Project Manager need to input the Work Order and all applicable
work order information, i.e. labour by craft, material, etc.?

It is important to know how to create Work Orders, add parts and labour, etc., but
if there are multiple Work Orders with lengthy parts lists, etc., the Regional
Planning Department will assist.

What training do | as Project Manager need to become proficient in JD
Edwards?

JD Edwards training for engineers, project managers and project engineers is the
responsibility of the applicable manager/director. Execution of JD Edwards
training is not the responsibility of the Work Execution Process Team but
identifying JD Edwards training objectives for Work Execution participants is
within our mandate.
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JD Edwards Basic Training

Participants must know:

How to create a Work Request.

How to add crafts to a Work Order.

How to add parts to a Work Order.

How to add account code structure to a Work Order.

How to locate and select asset number to a Work Order.

Five types of Work Orders and their number designations.

How to create an operating and capital project Work Order (procedure).

Work Order status flows.

How to do job status inquiry.

0. How to find work orders using different search prompts, i.e. department, planner,
organization, asset number, work order status, etc.

11. How to do a Work Order backlog inquiry.

12. How to use cost by work order screen.

13.  How to use job status inquiry screen.

14. How to do inventory search.

15. How to do a parts status inquiry.

16. How to find commodity codes for non-stock items.

17 How to view/enter on-line requisition entry.

18. How to set up 8-digit stock number (goods and services procedure).

19.  Code of account structure for operating and capital.

20. How to do T1 budget entry.

21.  How to do an account balance inquiry.

22.  Other financial inquiries.

SOOI NoORWON =
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Policy Title: Asset Management

Policy Group: Project Execution and Technical Services
Asset Management
Asset Management

Policy Number: PE2

Policy Owner: Mgr. Engineering & Asset Man.

Policy Statement

The capital intensive nature of Nalcor’s operations, coupled with high expectations and standards related to safe and reliable
operations, require that Nalcor must plan and manage its physical asset base for both optimum performance and maximum
useful life. Nalcor is committed to achieving these goals and high standards of operational excellence generally through a
comprehensive asset management strategy which incorporates industry leading practices related to the planning, operation,
maintenance, and renewal of its physical infrastructure in meeting the required standards of service as they evolve and change
over time.

Purpose

The purpose of this policy is to confirm Nalcor’s commitment to a comprehensive, best practice asset management strategy and
to outline the key components of this strategy and the framework in which the functions of long-term asset planning; critical
spares management; short-term planning and scheduling; operations; and work execution are performed.

Guiding Principles

1. Nalcor’s operations are highly asset and capital intensive, and managing our physical infrastructure properly for optimum
performance and maximum useful life is critical to our success.

2. Our mandate is to provide a highly reliable and cost effective service in our core business of electricity generation,
transmission and distribution.

3. Achieving high standards of business excellence is a key enabler of Nalcor’s corporate vision and goals as well as our future
growth as a diversified and viable energy company.

4. Asset management excellence is enabled by the adoption of best practice processes and structures in a standardized and
consistent manner across all areas of Nalcor’s operations.

5. The operation of our assets to a high level of reliability and safety is a key factor in protecting our employees, contractors,
visitors, and the general public from operational hazards.

6. Nalcor is committed to being an environmental leader and minimizing negative impacts on the environment caused by
emissions, spills, and inefficiencies related to asset condition or energy use.

Definitions and Terms

Asset Management: This is the comprehensive management of asset requirements, including planning, procurement, operation,
maintenance, rehabilitation, and disposal in order to achieve maximum value for the Company’s stakeholders based on the
required standard of service to current and future generations. It is a holistic, cradle to grave life cycle view on how Nalcor
manages its assets.

Long-term asset plan: This is the 20+ year plan for asset renewal (disposal, replacement), rehabilitation, preventative/condition-
based maintenance, and critical spares, and includes the the identification of work for the Company’s long-term capital plan.

Short-term plan: This is the one year view for assets (master work plan).

Short Term Scheduling: This refers to asset management work which is scheduled for a seven to 30 day period.

http://grid/corporateintranet/nepoliciesprocedures.nsf/PrintDoc/FEACE4176EA9ADDSA3... 3/14/2019
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Work: This includes corrective maintenance; preventative maintenance, including any maintenance backlogs, and work
performed in support of both capital and operating projects.

Asset Owner: This is the business unit leader who has custody and day-to-day control over an identified group of facility and/or
regional assets and who is ultimately accountable for all long term asset planning; short-term planning and work scheduling;
operations; and work execution activities which are performed to ensure the optimum performance and useful life of these
assets.

Critical Spare: This is a part or asset component that, if unavailable in the event of an asset failure, will prevent a plant or unit
from operating at a required level of service, and for which there is no viable alternative.

Scope of Application

This policy applies to all divisions and lines of business within Nalcor Energy.

Standards and Requirements

Components of Nalcor’s Asset Management Framework

The flowchart shown in the Supporting and Related Documents Section of this Policy depicts the high level process flow of
Nalcor’s Asset Management (AM) framework. This diagram identifies the key elements of each of the three main components of
this framework, and indicates how these components are integrated into an overall life cycle model for asset management.

A. Basis of Design - Determining Necessary Service Levels
This component is concerned with determining the standards, planning criteria and operating parameters which reflect the

required level of quality and service an asset or group of assets are expected to deliver. These are formally documented and
centrally maintained.

Standards
1. Outline the expected model for asset design
2. Ensure consistency among similar projects
3. Ensure that all legislative, safety, reliability and other design parameters are documented and available
4. Reflect the appropriate consideration of both Internal standards (e.g., generation planning criteria) and external standards

(e.g., CSA, IEEE, ISO 14001, NERC/NPCC)

Planning Criteria
1. These guide the service levels required for new assets and provide an objective test for verifying asset/system compliance
2. Reflect efficiency, reliability, and quality considerations, and sometimes formal probabilistic analysis

3. Will usually differ by asset group

Operating Parameters

1. These include the limits within which the asset can be operated
2. Primarily based on the technical specifications of assets, e.g., nameplate ratings
3. Additional operating parameters may include established levels of reliability or efficiency

B. Asset Acquisition

This involves determining the assets in which the Company will invest for the purpose of procuring new or replacement assets or
extending the life of existing assets.

New Assets
These are assets that are required to meet new demand or other growth needs.

Existing Assets/Sustaining Capital
Existing assets are regularly reviewed to ensure that the Company’s 20 year plan will continue to provide required and
anticipated service levels. Asset replacement or enhancement may be driven by one or more of the following:
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e Age and condition of asset

e Condition only

e Technical or economic assessment

e Service expectations or standards for reliability or service duty may have changed

20 Year Planning Horizon
The 20 year plans for both new/replacement assets and sustaining capital are consolidated and subjected to a "cold eyes" review
through the Company’s capital budget planning process.

C. Operation, Maintenance and Asset Renewal

This involves ongoing operations, maintenance, critical spares management, asset rehabilitation, asset renewal/life extension,
and asset disposal. Factors which are key to the Company’s success in operationalizing and sustaining its Asset Management
Framework on an ongoing basis:

e Comprehensive listing of all assets, constantly updated, and document controlled.
o Single point accountables are assigned for the operation & maintenance of each asset.
e Asset owners and other key Operations personnel understand their respective accountabilities in terms of:

Understanding Nalcor’s asset management approach.

Knowing the assets for which they are accountable.

Ensuring each of these assets has a long and short term maintenance plan.
Ensuring these maintenance plans are executed on time and on budget.

Ensuring each asset has an operating plan consistent with Nalcor’s basis of design.

uhRwWNE

o Consistent organizational structure, including common titles.

e Line Operations people understand they are accountable for all elements of full life cycle management, not corporate staff.

o An "Office of Asset management" is in place to ensure consistency of approach and to represent the CEO in stewarding the
Company’s relentless drive for asset management excellence.

Key Asset Management Functions
This component of Nalcor’s Asset Management Framework involves the following four key asset management functions:

1. Long-Term Asset Planning: This function is generally focused on "cradle to grave" asset life cycles and the development
and continual refresh of 20+ year asset plans that anticipate and plan for future requirements related to asset
rehabilitation/overhaul, asset renewal/life extension, asset replacement, and new asset acquisition.

2. Short Term Planning and Work Scheduling: The planning required to deliver the work outlined in the annual work plan
through seven and 30 day work schedules, and the determination of people, material, and tool and equipment
requirements to complete the planned work.

3. Work Execution: The safe, environmentally friendly, and effective (quality, cost, schedule) execution of weekly, monthly
and annual asset work plans related to both maintenance (preventative and corrective) and project (both capital and
operating) work activities.

4, Operations: The safe, environmentally friendly, and efficient operation of assets in accordance with the basis of design and
established operating parameters.

Process / Procedure
Not applicable.
Responsibilities
Asset Owner

This is the business unit leader who has custody and day-to-day control over an identified group of facility and/or regional assets
and who is ultimately accountable for all long term asset planning; short-term planning and work scheduling; operations; and
work execution activities which are performed to ensure the optimum performance and useful life of these assets.

Manager, Long Term Asset Planning (LTAP)
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This person leads long-term asset planning and critical spares management activities for the business unit, and is accountable for
developing and refreshing the 20+ year asset plan addressing asset rehabilitation/overhaul, renewal and replacement. The
Manager LTAP drives the development of the annual asset work plan and provides oversight and input into the effectiveness of
asset maintenance activities including preventative & predictive maintenance.

Key responsibilities include the following:

© 0 N

10.
11.
12.
13.
14.
15.

16.
17.

18.
19.
20.

Developing and continually refreshing 20+ year asset plans that reflect asset rehabilitation/overhauls to major assets and
asset renewal requirements — what needs to be replaced, when and with what.

Creating/maintaining accurate & complete asset listings/hierarchies with supporting detail, location, history, financial
information.

Translating the 20 year asset plan into detailed five year and annual asset work plans, and updating as required.
Recognizing the dynamic nature of long and short-term asset work plans and the expertise of others, obtaining input from
work execution and operations functions when developing/refreshing long-term, five year and annual asset work plans.
Participating in technical councils and using councils to test long-term plans, and promoting their role in operational
trouble-shooting.

Developing a high-level implementation strategy including financial leveling and resource planning for each year of the
LTAP.

Driving the development of 20 year capital plan inputs for assets.

Checking/ensuring alignment with corporate long-term asset planning practices led by the Office of Asset Management.
Ensuring project scopes, estimates and quality are acceptable.

Identifying and monitoring asset reliability/service level requirements.

Developing and monitoring asset performance metrics and developing/ executing actions to address performance issues.
Completing root cause failure analyses and remedial action plans.

Completing risk assessments and reliability monitoring.

Developing, monitoring and continuously improving preventative and predictive maintenance programs.

Developing and implementing condition assessment tools and monitoring techniques, incorporating results into planning
activities.

Monitoring and incorporating industry and technology trends impacting long-term asset plan.

Using the critical spares framework established by the Office of Asset Management to identify critical equipment/tools
spares based on criteria which include acceptable downtime/service levels; impact to reliability; delivery time; failure
history; and repair duration.

Determining stock quantities, lead times, and optimum inventory levels.

Initiating the procurement of critical spares and ensuring correct equipment is specified, ordered and received.
Developing necessary inspection/review/maintenance/location requirements on critical equipment, tools and spares to
ensure readiness in the event of component failure, including monitoring OEM supplier support and equipment/tools
availability.

Supervisor, Short Term Planning and Work Scheduling

This person leads the planning required to deliver the work outlined in the annual work plan by developing seven and 30 day
work schedules. He/she determines resource, material, and tool and equipment requirements to complete the planned work and
generates work orders and other documentation to support work execution.

Key responsibilities include the following:

NG AW

Managing and updating the detailed annual asset work plan. Scope includes preventative maintenance; predictive
maintenance; quality assurance activities; asset overhauls; asset replacements and project work (capital and operating)
based on the long-term plan.

Recognizing the dynamic nature of long and short-term asset work plans and the expertise of others, providing input to the
long-term planning function

(developing/refreshing long-term, five year and annual asset work plans), and determining the resource, materials, tools
and equipment requirements for

the annual asset work plan.

Coordinating the timing of asset work plan in a manner consistent with the master outage schedule.

Developing seven 7 and 30 day work schedules.

Reviewing resource allocations to ensure the resources support the completion of scheduled work.

Coordinating work execution schedules with Operations.

Preparing work orders that are ready to implement in terms of people, equipment, tools and materials.

Generating performance metrics to assess the effectiveness of work planning.
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Manager, Work Execution

This person is focused on the on the safe, environmentally friendly, and effective (quality, cost, schedule) execution of weekly,
monthly and annual asset work plans. This includes the execution of both maintenance (preventative and corrective) and project
(both capital and operating) work activities. Key responsibilities include the following:

oukrwbdE
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Managing trades, tools and equipment resources required for work completion.

Integrating capital and operating project work including resource provisioning and associated commissioning coordination.
Prioritizing work and monitoring actual work completed against schedule, and taking recovery action when necessary.
Supervising frontline workers.

Maintaining cost control over maintenance budgets.

Monitoring maintenance execution productivity and effectiveness and monitoring and reporting on work execution
metrics.

Managing and overseeing the renewal of major contracts for equipment overhauls and minor service contracts.
Maintaining effective record keeping (work order history and other work execution related documentation).

Recognizing the dynamic nature of long and short-term asset work plans and the expertise of others, providing input to the
long-term planning function in relation to the development and refreshing of long-term, five year, and annual asset work
plans.

Manager, Operations

This person leads the safe, environmentally friendly, and efficient operation of assets in accordance with the basis of design and
established operating parameters. Key responsibilities include the following:

PN R WN R

Monitoring asset performance for proper operation to minimize the potential for asset failure or reduced reliability.
Monitoring asset efficiency and performance and adjusting operations as required.

Leading/providing input for outage management with particular attention to customer requirements.

Administering the Company’s Work Protection Code.

Collecting and maintaining appropriate operating (condition) data for technical analysis and other uses.

Maintaining effective relationships with customers.

Developing/maintaining operating procedures, drawings and other documentation.

Recognizing the dynamic nature of long and short-term asset work plans and the expertise of others, providing input to the
long-term planning function related to the development and refresh of long-term, five year, and annual asset work plans.

Office of Asset Management

The Manager of Engineering and Asset Management is the Company’s champion of asset management excellence throughout the
organization. This person supports and coordinates the successful use of asset management principles and practices to realize
Nalcor’s commitment to business excellence.

Key responsibilities include:

N U AW

10.

11.

Ensuring framework alignment in all areas throughout Nalcor through training and monitoring and/or audit, and ensuring
that the Company’s AM strategy is effectively translated into plans and actions for the various asset groups.

Testing and adapting the Company’s AM framework and supporting organizational structure as necessary to address
evolving requirements and organizational changes.

Coordinating organization-wide capital planning activities to ensure excellence and consistency.

Working with leadership to ensure that service standards and operating parameters are established and documented.
Coordinating internal and external skills/resources to address significant maintenance and operational issues.

Maintaining an "experts" list including internal subject matter experts, external consultants and company retirees.
Coordinating/facilitating internal "councils" to share best practices within identified operational areas.

Collecting, organizing and electronically documenting all pertinent corporate documentation related to Asset Management,
and maintaining effective change

management control over process documentation.

Driving consistent approaches to the implementation of asset management practices.

Ensuring that asset listings are documented and appropriately broken down to ensure a consistent level of detail across all
asset areas.

Working with leadership and Operations management to ensure that the Company’s organizational structure continues to
ensure that asset management accountabilities are clear and are executed in a manner consistent with the Company’s AM

http://grid/corporateintranet/nepoliciesprocedures.nsf/PrintDoc/FEACE4176EA9ADDSA3... 3/14/2019
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framework.

Supporting and Related Documents

Process Flow Diagram — Nalcor’s Asset Management Framework

Asset Management and Project Execution at Nalcor Energy (Powerpoint Presentation, March 2010)

Nalcor Energy Policies and Procedures PE2: Asset Management
Version 1, December 15th, 2015
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Purpose

Spare parts are the lifeblood of operational reliability and plant capacity. No plant can operate at a high
level of output without a reliable supply of functional spare parts. Efficient Maintenance planning
requires detailed spare parts lists. Maintenance execution requires the right parts, in the right condition,
at the right time. Yet, spare parts are often overlooked as a contributor to availability and reliability
outcomes.

Spare Parts Management and an organized maintenance storeroom is one key process which supports
effective maintenance planning and scheduling. Improved materials management and spare parts
management will free up time for maintenance planners, maintenance supervisors, and hourly
maintenance personnel. It is not unusual to see an average of 20-30% of maintenance crafts people’s
time to be used for finding parts and material.

This Bill of Materials (BOM) procedure contributes to the Materials Planning process and to the creation
of efficient, effective and documented repair procedures for equipment through documenting the
collective knowledge of the organization with regards to procedures, technical details, spare parts, and
labour plans. Continually improving standard job plans and Planner resources such as equipment parts
lists will improve Planner effectiveness and reduce downtime and work execution time.

The start of this process should be driven from the “Operational Readiness Process” and “Equipment
Criticality process”, which should assess what is needed to maintain the Equipment’s reliability. The
biggest failing of this process is often in its timing; it is at the time of Project / Construction that
Equipment assessments and strategy should define parts, standard jobs, Preventive Maintenance /
Condition Based Maintenance(PM/CBM) requirements. Often, consideration of making equipment ready
to Operate and Maintain is not done before project handover and developing maintenance strategies
and equipment data resources becomes a burden on Maintenance departments. Standard Nalcor
Inventory procedure should be followed for the addition of items stored in Inventory as well as items that
will be identified as ordered on demand.

Terminology
e Bill of Materials (BOMs)
o Bills of Material may be of two types, PM BOMs and Parts List BOMSs

=  PM BOMs may contain both a Standard Parts List and Standard Instructions for
a defined job. These Parts and Instructions are associated with a Model Work
Order and a PM Service so that the Assigned Work Order Parts and Labour
(Routings) are automatically created when the work order is created from the
PM system.

=  Parts List BOMs contain only a Parts List associated with an equipment, and the
Parts List BOM is attached to the equipment master record. When a Corrective
WO is created for that equipment record, the WO Parts List may have the Parts
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List BOM copied onto the WO Parts List as a starting point for planning the
materials requirements for the job.
In JD Edwards World software, the only way to assign a standard Parts List to an
equipment record was by the use of a EPL BOM.
All BOMs in JD Edwards World software require a virtual inventory item to be used as a
header record to which the standard parts and/or standard PM labour are attached.
In JD Edwards Enterprise One software, the same functionality exists for a BOM that is
attached to a virtual Inventory Item header that is then attached to the equipment or a
PM Model.

e Equipment Parts List (EPL)

O

In JD Edwards Enterprise One software, the functionality of the Parts List BOM has
generally been replaced and enhanced by the use of Equipment Parts Lists, attached
directly to the equipment record.

EPLs can contain stock and non-stock items the same as Parts List BOMs, but can also
include non-catalogued items for which no SKU (Stock Keeping Unit or Inventory Item
Number) has been created.

EPLs contain only a Parts List associated with an equipment, and the EPL is attached to
the equipment master record. When a Corrective WO is created for that equipment
record, the WO Parts List may have the EPL copied onto the WO Parts List in whole or in
part in order to plan the materials requirements for the job.

Unlike Parts List BOMs, the EPL can have materials copied onto the WO Parts list on
more than one occasion, and parts may be selected from EPLs associated with child
equipment of the equipment number on the work order.

While Parts List BOMs may be included in an EPL, it is recommended to use EPLs in place
of Parts List BOMs in most cases.

Bill of Materials (BOMs) can be categorized to two unique types, the classic BOM that is attached to a

virtual Inventory Item header that is then attached to the equipment or a PM Model, and Equipment

Parts Lists that are attached directly to the equipment.

e Equipment Parts lists (EPLs) - These parts should be the list of common replaceable items

required for maintaining the asset and can be made up of single level with a list of Inventory

items, or may include BOMs or Multi level BOMs. This should be considered the equipment

specific list of parts from which parts can be assigned at time of planning. PM BOMs are not

usually included in an EPL, since the parts contained in the BOM would usually be redundant to

the list on the EPL. During WO Planning, parts may be selected from those attached to the EPL

for the equipment number on the WO, and also from the EPLs connected to equipment that are

children (in the equipment hierarchy) of the equipment number on the WO.
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Business Process - EPL and BOM Creation

Equipment Parts Lists (EPL’s)
EPL creation consists of several steps:

Assess which assets require an EPL. Base the order of priority for EPL creation on the
criticality ranking of the assets. Every critical equipment must have a EPL. All other
equipment should have one. These should be developed in order of priority based on the
criticality ranking.
Determine what items should be on the BOM: In general, any spare parts or components
for which there is a reasonable expectation of being repaired or replaced as a result of a
preventive maintenance (PM) or repair maintenance work order should be included on the
BOM. At a minimum, the BOM should reflect any item identified as a critical spare. In
addition, the BOM should include any other materials used directly to repair the
equipment, or any item for which it is necessary or beneficial to have usage history tied to
the asset in the CMIMS.
e |tems that typically don't need to appear in the BOM include consumables and free-
issue material, expense materials (rags, disposable overalls, etc.) and personal
protective equipment.

Determine what data should be on the EPL: Some of the EPL data will default from the fields
available on the Inventory Item Branch record.

For items with an inventory item number, the following elements should be considered the
minimum required:

e Inventory Item Number

e Quantity

For items with no inventory item number, the following elements should be considered the
minimum required:

e Inventory Item Number

e Quantity

e Description (properly formatted)

e Unit of measurement

e Manufacturer / Manufacturer's part number

e  Preferred supplier / Supplier's part number

e Substitutes (whether allowed, and if so, manufacturer / Part Number)

The data may come from a variety of sources, but the list of parts by equipment number is usually
coordinated by a site Planner but may need assistance or approval by the Plant Engineer / Asset
Specialists.



PUB-Nalcor-136, Attachment 3
Rate Mitigation Options and Impacts Reference, Page 7 of 172

For brown field sites where OEM information cannot be found possible sources for the information
include the Vendor, Tradesmen, Plant Engineer / Asset Specialist, and purchasing history. The
most important thing is not where the data comes from, but whether it is accurate.

EPL Management

Several types of events can necessitate EPL modifications. Once an EPL is created, it must be
updated as necessary and reviewed periodically to ensure its continued accuracy. For example, the
same EPL may have originally been attached to several pieces of equipment, but over time, parts
substitutions have been done, necessitating creation of separate EPLs for each equipment. Also,
often the parts specifications may change (i.e. substitute a Viton O-ring for a Buna-N O-ring) which
would require an EPL update.

Consider the following:
. Decommissioning
J Design changes
. Part substitution/standardization

EPL review: The EPL is one of the principal tools used by the planner to properly plan work orders.
As a result, the planner is the primary user of the EPL, and, therefore, is in the best position to
monitor data accuracy. Periodic reviews should be done over time to assess the validity of these
EPL’s. In most cases, the planner will have the authority to document and make necessary
corrections to the EPL’s in the CMMS.

On the retirement of equipment, or during reviews of inventory spares requirements, the EPL
“Where Used” inquiry should be used to identify on which equipment the spares under
consideration are used.

Bills of Material (BOMs)
PM BOMis should always be created for Preventive Maintenance (PM) jobs, with Standard Labour
Instructions and where appropriate, a list of Standard Parts for the job scope defined on the PM’s
Model WO.

Parts List BOMs should be created only in exceptional circumstances, where it is necessary to
break an EPL down into groups of components and child equipment does not exist to which the
EPL sub-component lists can be attached.

PM BOM creation consists of several steps:

e First, the virtual BOM Header record must be created.

e Attach the PM BOM Header to the PM’s Model WO.

e Attach to the PM BOM header the standard Instructions and Standard Labour specific to
the job scope identified on the Model WO.
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o Items that typically don't need to appear in the PM BOM include consumables and
free-issue material, expense materials (rags, disposable overalls, etc.) and
personal protective equipment.

Several types of events can necessitate BOM modifications. Once a BOM is created, it must be
updated as necessary and reviewed periodically to ensure its continued accuracy. For example, the
same PM BOM may have originally been attached to several Model WO’s, but over time, parts
substitutions have been done, necessitating creation of separate PM BOM'’s for each PM service.
Also, often the parts specifications may change (i.e. substitute a Viton O-ring for a Buna-N O-ring)
which would require an EPL update.

e Consider the following:
o Decommissioning
o Design changes
o Part substitution/standardization
e PM BOM review: The PM BOM is one of the principal tools used by the planner to properly
plan work orders with a recurring scope, principally PM WO'’s. As a result, the planner is
the primary user of the PM BOML, and, therefore, is in the best position to monitor data
accuracy. Periodic reviews should be done over time to assess the validity of these PM
BOM'’s, and feedback from those executing the work will also be a source of required
updates. In most cases, the planner will have the authority to document and make
necessary corrections to the PM BOM'’s in the CMIMS.
e On the retirement of equipment, or during reviews of inventory spares requirements, the
BOM “Where Used” report should be used to identify on which equipment and for which
PM services the spares under consideration are used.

BOM & EPL Metrics
o EPL completion: This is no more than a measure of whether an EPL exists in the CMMS
for each functional equipment. The goal should be 100 percent for all critical
equipment and 95 percent for others.

o EPL accuracy: It usually reflects data captured during periodic reviews.
. PM BOMs and Parts List BOMs are created in accordance with Naming Convention.
. All PM’s have a Model WO with an attached BOM Header, and the BOM contains at a

minimum the Standard Labour Instructions (Labour Estimate) with the appropriate
steps and durations for completing the defined job scope as defined on the Model WO.

. Where appropriate, parts (stock and non-stock) are included on the PM BOMs in the
Standard Parts Lists.
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BOM and EPL Benefits
The direct and indirect benefits of accurate EPLs and BOMs can be difficult to quantify, but aren’t
difficult to delineate.

e Fewer incorrect material purchases: By utilizing the information contained in the EPL or BOM
to generate purchase requisitions, there is less of an opportunity for guesswork, variation or
errors in the transmission of material requirement data to suppliers.

e Faster execution of planned work: Accurate EPLs and BOMs reduce the amount of time spent
researching required materials. This helps to streamline the planning and procurement
processes, which in turn reduces the length of time required to obtain the necessary parts to
complete the job. This allows faster execution of equipment PMs or CMs and gets equipment
back on line sooner.

e Faster execution of unplanned work: An effective EPL or BOM provides craftsmen with quick
access to accurate part requirements and descriptions in an emergency situation. Combined
with a reliable inventory control system, craftsmen can quickly determine the on-hand
quantity and location of available parts in stock. Should insufficient inventory be available, the
BOM or EPL can also provide valuable manufacturer and supplier details to facilitate
expedited procurement.

e Disposition of inactive inventory: Use EPLs or BOMs to determine whether a non-moving
inventory item is required for an active asset.

o More effective reliability engineering: Use EPLs or BOMs to identify similar items or equipment
where individual materials can be standardized or substituted.

o The CMMS will provide the capability to do an inverse examination of BOM data. Rather than
querying an asset to see what parts are listed on the EPL or BOM, the system allows a query or
report on a part and displays all the EPLs or BOMs where it is listed. This “where used”
capability provides a tool for determining the impact of decommissioning and design changes
on the continued need for specific material items.

e Critical Spares analysis is facilitated by accurate EPLs and BOMs. Critical Spares are identified
on the Inventory Branch record.

SUMMARY

As a rule, the Asset Specialist or Plant Engineer is primarily responsible for providing initial BOM
information and all engineering-driven changes. The planner is responsible for ensuring BOM
accuracy. But the key to overall BOM effectiveness is to recognize that data creation and maintenance
is a collaborative process that requires teamwork and communication.
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BOM Naming Convention

This section applies to BOMs that are based on Inventory Iltem Master “Header” records, and does not
apply to Equipment Parts Lists (EPLs — P13017)) that are directly linked to an asset record without using
a “BOM Header” record.

Parts List BOMs

The BOM Naming Standard suggested for BOMs that are solely for Equipment Parts (and not for
Preventive Maintenance jobs (PMs)) is as follows: BOMLOCDESCRIPTION, where the total number of
characters in the alpha-numeric name does not exceed 26. Different Standards are allowable in different
areas.

All BOM Inventory Item Masters for equipment parts list (not PM) BOMs start with "BOM". The "BOM"
will be followed by the three digit Location Code from the Address Book Standards. No spaces, dashes,
or other special characters shall be used in the first six characters. The remaining 20 characters should
be used for a clear text description of the BOM.

The first six characters should also be the first nine characters of both the Description field and the
Search Text field in the item master. Note: the search text field for BOMs is 30 characters and should
clearly describe the equipment for which the bill of material was created.

PM BOMs

The BOM Naming Standard suggested for BOMs that are solely for Preventive Maintenance jobs (PMs) is
as follows: PMBOMLOCDESCRIPTION, where the total number of characters in the alpha-numeric name
does not exceed 26. Different Standards are allowable in different areas.

All BOM Inventory Item Masters PM BOMs start with "PMBOM". The "PMBOM" will be followed by the
three digit Location Code (refer to the Appendix in the Equipment Procedure). If the PM BOM is
common to multiple sites, then use some agreed generic designator (i.e. like “TRO” or “TRON”) or use a
higher level area designator (i.e. “BDE” for work managed out of BDE). No spaces, dashes, or other
special characters shall be used in the first eight characters. The remaining 18 characters may be used
for a clear text description of the PM for which the BOM is created. It has been found useful to identify
in the PM BOM number the Model Work Order Number to which the PM BOM is to be attached, since
this clearly cross references that PM Master file and the Inventory Master file.

The first six characters should also be the first characters of both the Description field and the Search
Text field in the item master. Note: the search text field for BOMs is 30 characters and should clearly
describe the equipment for which the bill of material was created.



PUB-Nalcor-136, Attachment 3
Rate Mitigation Options and Impacts Reference, Page 11 of 172

Approvals

(name) (signature) (yyyy/mm/dd)

(name) (signature) (yyyy/mm/dd)

Appendix I - Definitions and Business Rules
<< Add any agree upon business rules or definition associated to the business processes.>>
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Scheduling -The following sample business process provides only the first level of detail Information on the groups or individual positions, their
associated tasks (steps) in the process and high level descriptions for each step.

BM 1.0 Bill of Material
5 ]
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H o] PM/RCM Strategy
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B 3.11
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Role Step ID Step Title Step Description
BM 1.10 Operational Proceed to — Operational Readiness Process
Readiness Process
BM1.11 PM/RCM Strategy During your design process — identify PM requirements as well as Standard Job
for Assets requirements that may not be triggered by a “time” or “meter” based even. Forward all
Equipment Parts list requirements, PM, Standard Jobs and OEM Repair
Manuals/Requirements to local Planning Group.
Long Term BM 1.12 Spare Parts Both the PM/RCM strategy and the Manufactures parts recommendations are required
Asset Planner . . . - :
Assessment for for this assessment. It is from this assessment that the Asset Specialists will assess the
Assets requirement for additional inventory parts to be assigned to their warehouses. This
should include a yearly consumption assessment, required hold quantity, and if these
parts are required to be stocked or be an order on request part.
BM 1.13 Request for Follow standard Nalcor “Request for Inventory” policies.
Inventory
BM 2.10 | Create Inventory Follow standard Nalcor “Create Inventory” Process
IC"](;IESZTW BM 2.11 Notify Planner Once the appropriate parts have be created in local warehouse forward the completed
Group warehouse request to the Local Planning Group.
BM 3.00 Planning Group Local Planning Department will receive appropriate documentation from Asset
Assessment Specialists and assess the requirements for:
e Equipment parts lists
e Equipment BOM’s
Planners e BOM for Standard Jobs and PM requirements.

Many CMMS systems have many ways of tracking Equipment Parts list, some require a
BOM created that is attached to the Asset, and others are directly attached to the asset.
Equipment parts list are the Equipment’s “shopping list”, Equipment parts lists or
BOM'’s, do not hold Labour requirements. This is the first building block for the Planner,
and should be a primary focus when designing your system. It is important to assess the
tractability or traceability that either way will may give you.

10
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Role

Step ID

Step Title

Step Description

PM and Standard Job requirements, will have both the appropriate Labour
requirements as well as Parts requirements and standard “PM Procedures” should be
followed. Standard Jobs can be taken down only to the BOM level but may have
association with standard PM Job that would require a Model Work Order Created.
While PM requirements need the creation of Model work.

Policy should be considered for the management of Standard non Metered or Timed
event should be used.

Planners —

Equipment Parts

List

BM 3.10

Create Equipment
Parts List (no BOM
required)

Call up your equipment parts program; attach required parts and quantities to
equipment record.

BM 3.11

Add Inventory or
Lower level BOM to
Parts list

From the requirement gathering — add the following

e Inventory Requirement —add part and quantity

e Kit or Component level BOM — Component level BOM can be created to
reflect major components. These component level BOM'’s usually are
established where common components common through multiple units.
Component level kits normally are named or numbered to reflect a
Manufacturing spec for this component.

e Non Catalogued parts — these are parts that do not have a company
Inventory Item number. Normally if parts are identified for a Parts list it will
be reordered it should be identified in your Warehouse list. ** Policy should
be defined.

You will need to know how your system will hold nonstock parts, and order on request
parts, and non-catalogued parts (some systems do not require a Company Part
number and a policy should be written on how to handle these).

BM 3.20

Create BOM for
Equipment Parts

Follow current “BOM Creation Procedure”
BOM for Equipment Parts list normally will be made as a one to one to the equipment

11
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Role

Step ID

Step Title

Step Description

Planner —

Equipment BOM

and reflect the same Unit number identifier. Company Policies should be created for
this.

BM 3.21

Add Parts

Equipment BOM need to be created for the Branch Plant or Warehouse in which you
source your materials and can have the following attached.
e Inventory Requirement — add part and quantity
e Kit or Component level BOM — Component level BOM can be created to
reflect major components. These component level BOM'’s usually are
established where common components common through multiple units.
Component level kits normally are named or numbered to reflect a
Manufacturing spec for this component.
Normally these BOM’s will copy or can be copied to the Corrective work orders —it is
at this time the planner will have the visibility of what is held in this BOM, and
determine if they would like to change the work order to the lower level kit. It should
be noted that these BOM without a break levels for a high level equipment can get
large and unmanageable.
Equipment BOM do not hold labour instructions just the Parts Requirements.

BM 3.22

Update Equipment
Record

Once the parts list or BOM is completed — Update Equipment record with BOM number
and Save.

Planner

Standard Job

BOM

BM 3.30

Create BOM for
Standard Job / PM

Follow current “BOM Creation Procedure”

BOM for Standard Job / PM, normally have the service type or Model work order
number Identified in the Numbering convention. Company Policies should be created
for this

Considerations for Standard Job BOM:
BOM'’s for Standard Job can just be left at the BOM level if desired without creating a
Model Work Order, and this can be used for when managing the work order. The BOM

12
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Role Step ID Step Title Step Description
can hold both the Parts and Labour requirements for this Task driven BOM, but
recommending taking these events to Model Jobs.
The missing in leaving it at the BOM level is that in most cases it is hard to find as well
as not having the ability to fully describe the Task and Procedures for the completion of
the job. These Models would be set up in the PM system without a Meter or time event
that allows the generation of these jobs to be Conditional.
Consideration for PM BOM
In many cases these BOM are used incorrectly and hold to many parts or labour
requirements, theses should not be used as catch alls. The PM BOM and its set up is
the bases for parts commitment, and Forecasting. PM should be a specific set of task
and with agreed upon parts requirement.
BM 3.31 Add Parts Add parts requirements
Requirement
BM 3.32 Add Labour Add Labour requirements
Requirement
If you are only creating BOM for Standard Parts the process ends here.
BM 3.33 Create Model Job Use Nalcor “Model Work Order Creation”
BM 3.34 Create PM Schedule | Use Nalcor “Creating a PM Schedule

13
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Purpose
The Manage Equipment Process covers several sub-processes, including:

e Setting up Functional Equipment Groups

e Creating Equipment and Fixed Asset Records

e Creating New Equipment from a Capital Project

e Setting up Equipment Hierarchies (Parent-Child Relationships)
o Defining Asset Criticality

e Changing Equipment Details

e Swapping out Rotable Equipment

e Transferring Equipment locations and Business Units

e Retiring / Disposing of Equipment

Background

Asset Hierarchy

In 2011, an effort was in progress to create standard asset hierarchies. “The hierarchy is the actual
decomposition or disaggregation of plants, facilities, lines, etc. into increasingly smaller systems and
elements until a level is reached that meets both financial and maintenance needs. The registry of each
asset in this hierarchy represents the one to one file containing all required asset information to support
financial and maintenance needs. The application of prioritized condition assessments on these assets
based on criticality and preliminary condition assessments are key inputs to a robust long term asset
management plan.” Standard Hierarchies by system are shown in Appendix 3.

Functional Equipment Groups (FEGs)

A Functional Equipment (FE) is a group of equipment components that in their operating context
perform or support a defined function. The boundary of the FE is drawn based on the border of the
function. The FE process also supports consistent determination of equipment criticality. Maintenance
groups think of equipment in terms of the ability to maintain a “function”. For example, the function of
a pump may be “to move water at up to 70°F from the sump to a storage tank at a rate of 30 USGPM, in
the presence of a spare installed pump with automatic transfer”. The FE would include the power
supply, local controls, the motor, coupling, and pump.

While a Functional Equipment represents a specific group of assets or components, a FEG is a high level
categorization of FE’s by physical characteristics or design (i.e. Pumps, Heat Exchanger, Distribution
Line). In the JD Edwards EnterpriseOne (JDE E1) software, the available selections of Failure Analysis
Codes are specific to the FEG codes assigned to the equipment record. The FEG code is assigned in the
fields called “Product Model” and “Product Family”, which respectively are “Equipment Sub-Type” and
“Equipment Type”.
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Functional Equipment is therefore usually equipment against which Work Orders are desired. Whether
Work Orders are possible depends on two criteria:

e The asset record must also have an “Equipment” record (i.e. Both an F1201 and a F1217 record).
e The asset record must be coded to allow Work Orders (i.e. F1201:WOYN =Y).

How to code the equipment for Type and sub-type (i.e. Product Family and Product Model) and how to
code the WOYN (i/e/ Work Order Allowed) field are shown in Appendix 3.

Equipment Master Records in JD Edwards EnterpriseOne (JDE E1)
The terms, “Asset”. “Fixed Asset”, and “Equipment” are often used interchangeably. The distinction,
going forward, will be as follows:

e AFixed Asset currently represents a depreciable asset created through a project.

e An Asset may or may not be a depreciable asset. Many asset records are created in JDE E1 to
represent higher level “system” equipment needed to build the asset hierarchy. Many asset
records are created for lower level equipment used to define the equipment but which may or
may not be used on Work Orders.

e A Equipment record is an asset for which it is desired to create work orders. Functional
Equipment is defined previously. If it is desired to create Work Orders for an equipment, then
the equipment must have an FEG code (i.e. Equipment Type (Product Family) and Equipment
Sub-Type (Product Model)).

A single functional equipment may be represented by many fixed assets, or vice versa. The rationale for
having both Fixed Assets and Functional Equipment in the same asset hierarchy is that this makes it
easier to keep fixed asset records in line with the facts on the ground.

In JDE E1 software, the FEG codes establish a hierarchy that supports several processes, including some
that are not currently performed:

e Failure Analysis by Equipment Type — supported by JD Edwards E1 software’s Failure Analysis
functionality.

e Cost Analysis by Equipment Type — supported by JD Edwards E1 software’s Equipment Cost
Analysis (ECA) functionality.

Asset Criticality

In 2011, a Nalcor Criticality Assessment standard was published, requiring that “the line of business
plant/facility(s) rates their own maintainable equipment/assets in order of importance to the business” .
The Asset Criticality assessment at the time was supported by a process led by a consulting company
and resulted in the analysis results being captured on spreadsheets. The results have not been entered
on the equipment records. The focus of the Asset Criticality effort was toward Long Term Asset
Planning; discussions with plant and area personnel have revealed that this is still the common belief.



PUB-Nalcor-136, Attachment 3
Rate Mitigation Options and Impacts Reference, Page 22 of 172

Asset Criticality is a useful benchmark for various metrics, given that the efforts of maintenance program
analysis and improvement should focus primarily on the most critical assets. The asset criticality ranking

should be included as a category code on the equipment record, but should not be carried across to the

work order, nor should the asset criticality be used in work order prioritization.

Control of Equipment Records
Equipment records consist of a number of fields, in which both field values and the options available are
the responsibility of various groups, including Fixed Assets, Cost of Service, and of course Asset Owners.

In JDE E1 software there is scope to allow multiple groups control of elements of the asset and
equipment records or parts thereof through security. That is, JDE E1 security will allow Maintenance to
change “Maintenance only” codes and fields, while protecting those fields of importance to Fixed
Assets. As well, in JDE E1 software the “fixed asset only” records can be inhibited so that users can be
prevented from creating work orders against them.

Equipment Locations

In JDE World software and for Fixed Assets in JD Edwards E1 software, the equipment location is tracked
using a Location Code, which is actually a Business Unit (BU) type “LC”. In JD Edwards E1 software the
BU location is not much used for Equipment, but is still used by Fixed Assets. The Location tracking
functionality has been supplemented for JDE E1 Equipment records through the use of Address Book
Locations, which have repurposed existing Address Book fields in the Asset Master as “Location” fields
called “Customer” and “Site” (F1201:LANO & F1201:AN8). Full history tracking is turned on for the
Address Book locations, same as for BU Locations.

Typically, Address Book Locations are defined down to the system or sub-system level within a cost
“Responsible BU”, which provides a handy way to search for and summarize equipment history and cost.

Equipment Description Convention
This section does not apply to financial fixed assets that are created for Finance purposes only.

The name or description for functional equipment should follow the Noun, Modifier Format. Noun
denotes the equipment type while the modifier denotes the service of the equipment. There are three
(3) equipment description fields in E1.

A functional equipment such as a boiler feed pump, for example, may contain multiple components such
as motors and control valves. The main item of equipment is the pump itself, so while the Description 1
field will identify the whole Functional Equipment assembly, the Description 2 field will provide pump
information.

Asset Description (Description 1): NOUN SERVICE LOCATION, e.g. PUMP BOILER FEED 3W
Description 2: MANUFACTURER MODEL e.g. BINGHAM 8 X 10 MULTISTAGE

3. Description 3: Operations’ Equipment Name or how the equipment is called by the operators
e.g. FEED PUMP 3 WEST
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F1201

Element Description Type Length
DLO1 Description Alpha Numeric 30
DLO2 Description 02 Alpha Numeric 30
DLO3 Description 03 Alpha Numeric 30

Equipment descriptions shall be entered in Upper Case letters with no special characters or punctuation.
Spaces are allowed. Commas and Asterisks are forbidden.

Equipment Numbering Convention

This section does not apply to financial fixed assets that are created for Finance purposes only. This is
because a “Finance only” asset record may only be assigned an Asset Number and neither a Unit
Number nor a Serial Number.

There are three (3) equipment number fields in E1.

1. Asset Number: In JDE E1 software, this is the primary asset designator and it will always be the
number used by the JDE E1 software as the unique key field for locating records.

2. Unit Number: The Unit Number is optional. If Unit numbers are input, since there is a technical
requirement for the values in this field to be unique, then the Unit Number should be given a
prefix location code (using the standard location abbreviation list in Appendix 4).

3. Equipment Number: The Equipment Number will be the primary equipment designator for
functional equipment. As such, it will appear in all screens instead of the Asset Number. Where
no Equipment Number is assigned manually, the Asset Number is used by default. The standard
is to input in this field the equipment number as identified on the process flow diagrams, or the
number that is commonly used by Maintainers and Operators to identify the equipment (e.g.
HRDBFP3W). Since there is a requirement for the values in this field to be unique within Product
Model / Product Family (PM-PF) combinations, then where there may be duplicates the
Equipment Number should be prefixed by a location code (using the standard location
abbreviation list in Appendix 4). An example exception to using the standard location
designations for the prefix is Transmission lines, where the Line Number (i.e. TL236) meets the
need.

Equipment Numbers shall be entered in Upper Case with no special characters or punctuation. Spaces
are discouraged.

F1201

Element Description Type Length
NUMB Asset Number Signed Numeric 8
APID Unit Number Alpha Numeric 12
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ASID Equipment Number Alpha Numeric 25

Since when equipment is disposed or relocated the function of the equipment remains, equipment that
replaces the moved or disposed equipment shall have the same Equipment Number applied as was used
on the previous equipment. The Equipment Number field needs to be cleared or changed on the
previously installed equipment.

Should it be desired to record the Manufacturer’s Serial Number, and since Manufacturer’s Serial
Numbers are not unique across all Manufacturers, the new Serial Number field (F1201:KITL) field on the
equipment master will be used. This is a 25 character field that will accept manual input.

Equipment Disposal or Replacement

Equipment that has been retired or removed from service must be identified as disposed in the
equipment database so that no further charges will accrue to those equipment records. This activity is
undertaken whenever an asset is retired or removed from service.

As part of disposing or replacing an asset there are various activities which need to be performed. An
asset registered in E1 which has been physically retired and/or disposed of, must be marked in the asset
database so that no further charges will be accrued to that asset record.

It is rare that the functional equipment record itself is being retired, since the functional equipment
does not usually coincide with a depreciable asset record. If the asset being retired is also an equipment,
then Work Orders, Inventory parts and PM Services associated with the equipment must also be
removed or re-directed.

e Equipment
o Change the description and Equipment Status
o Check if equipment being disposed has any children in the hierarchical structure. If any
exist, remove or relocate child equipment.
o Supplemental or Specification Data may need to be entered for the replacement asset.
e Work Orders
o Check if there are any outstanding work orders for the Equipment which is to be
disposed. If some exist, evaluate need to complete or cancel.
e PM Services
o Check if any PM Service types are registered against the equipment. If any exist, delete.
Set the PM Services up against the replacement equipment if appropriate.
e |nventory Iltems
o Check to find out if any inventory items are stocked solely for this equipment or if the
number of equipments or services that use the parts is reduced, consider analysis of
stock holdings for inventory reduction.
o Delete equipment BOM components (F3002) and/or equipment parts list components.
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Business Processes
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Creating New Combined Equipment and Fixed Asset Records
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Creating New Equipment from a Capital Project

PUB-Nalcor-136, Attachment 3
Rate Mitigation Options and Impacts Reference, Page 27 of 172

) 20.0 CREATE FA.
E ECIUIPMENT zz.uucPRDE:TTEE FA.
o DESCRIPTION END ROV
< »| DIFFERENT THAN NEW PROJECT. NO 7y 3 [
o PHYSICAL EQUIP. NEW EQUIP. e e
< ASSIGN ORIGINAL AS REQCD.
[ PARENT ASSET f. )
— A
2 NO NEW 23.0 DEFINE MAINTENANCE
= PHYSICAL STRATEGY FOR EQP.
o PROPERTY IDENTIFY TASKS & SPARES.
o CREATED 23.1 DEFINE EQUIPMENT
7 LE. STUDY OR CRITICALITY
< OVERHAUL 23.2 SET UP PM ROUTINES
FOR PMs & STANDARD JOBS
24.0 CREATE EQUIPMENT RECORD ||
TAG FILE ON FIXED ASSET
21.1 INITIATE RECORD, UPDATE “MAINTENANCE
PHYSICAL EQUIP. REPLACED. RETIRE ASSET ONLY” CATEGORY CODES, METER,
EXISTING FIXED ASSET SPECIFIC PROCESS. OR WO Y/N CODES ON
TO EQUIP. FUNCTION, WITH > SWAP OUT EQUIP.RECORD
EXISTING EQUIPMENT RECORD EQUIP.
RECORD.
_
o
£ PHYSICAL EQUIP. REPLACED. 21.2 INITIATE L h 4 iR
= START — NEW EXISTING FIXED ASSET SPECIFIC RETIRE ASSET END
L EQUIPMENT FROM TO EQUIP. FUNCTION WITH ———3| PROCESS. 3 NEW PROJECT
s} PROJECT THE CORRECT PARENT ASSET #, SWAP OUT FA
2 WITH NO EQUIP. RECORD RECORD.
2 A
o

NO EXISTING FIXED ASSET

SPECIFIC TO EQUIP. FUNCTION




PUB-Nalcor-136, Attachment 3
Rate Mitigation Options and Impacts Reference, Page 28 of 172

Changing Equipment Details
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Transferring Equipment locations and Business Units
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Retiring / Disposing of Equipment
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Replacing Assets that are Also Inventory Items
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Replacing Assets that are also Inventory Items
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Metrics for Create & Manage Equipment Records Processes

Number of Criticality Assessments Completed

o Number of equipment records, including neither records that are solely Financial fixed
assets nor disposed equipment, for which a criticality assessment has been completed,
the result entered as a category code on the equipment record, and the assessment
worksheet attached to the equipment record.

Active Equipment Count

o Total count of equipment records, including neither records that are solely Financial

fixed assets nor disposed equipment, that require a criticality assessment.
Critical Equipment Count

o Total count of equipment records, including neither records that are solely Financial
fixed assets nor disposed equipment, that are identified as Most Critical.

o Identify Critical Assets from the Criticality Worksheets and ensure that the equipment
has the appropriate criticality ranking on the Equipment Master.

Number of Equipment Parts Lists created

o Total count of Most Critical equipment, including neither records that are solely
Financial fixed assets nor disposed equipment, that have an Equipment Parts List (EPL)
created containing more than one SKU (i.e. ltem Master exists).

Failure Analysis Tree Health

o Number of Repair Work Orders completed during the month that have Component
Code identified as “Other”.

o Number of Repair Work Orders completed during the month that do not have entries in
each of the failure codes, or do not have a bottom level code specified.

Number of improperly disposed equipment records

o Equipment records that have the words “disposed” or “do not use” in the description
fields, but are not at an equipment status used for a disposed code.

o Disposed equipment records that do not have the description changed.

Local procedure in place in agreement with Nalcor process and in standard format, with
responsibilities assigned to positions. A RACI (Responsible, Accountable, Consulted, Informed)
diagram is an example of an appropriate approach.

o Local procedure is published and there is awareness of the procedure and its contents
among the affected personnel and positions.

BOMs that contain parts and are linked to disposed equipment or no equipment.

o In support of inventory analysis, measures whether spare parts are disconnected from
BOMs once the equipment is disposed. The “Where Used” report for BOMs identifies
the BOM on which the part is used, and not the equipment on which the BOM is used.
This measures whether Parts List BOMs are being cleared when equipment is disposed.

=  PM BOMs are excluded.

13
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= Thisis not an issue for Equipment Parts Lists (EPL) since unlike the “BOM Where
Used” report the Equipment is referenced directly on the “EPL Where Used”
inquiry, with a description.
Confirm that the lowest usual level of equipment for which work orders are allowed
corresponds to the defined “Functional Equipment Groups” (FEGs). The process and system
design is based on creating equipment records against which work orders may be created only
at the “functional equipment” level, and not at the component level.

14
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(name)

(signature)

(yyyy/mm/dd)

(name)

(signature)

(yyyy/mm/dd)
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Role Step ID Step Title Step Description
Process Functional Equipment Group (FEG) Definition
1.0 DEFINE SYSTEM The equipment function is the equipment type. Where Work Orders are permitted against the equipment,
FUNCTIONS the equipment type shall be a type defined in the equipment type/sub-type codes (i.e. Product Family and
Model). This assignment will drive analysis by equipment type and provide a equipment type specific tree
of failure analysis codes to be applied to Repair Work Orders.
Long Term 2.0 DEFINE & REQUEST If the needed Product Family and Model code combination does not exist, then an application must be

Asset Planning

NEW EQUIPMENT
TYPE/SUB-TYPE
(PRODUCT FAMILY
& MODEL) AND/OR
CHANGES TO
COMPONENT LIST

made to the Office of Asset Management for a new set of codes, and newly defined failure analysis code
trees specific to the equipment type.

16
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Role Step ID Step Title Step Description
Process Functional Equipment Group (FEG) Definition
3.0 APPROVE OR REJECT | The Office of asset Management is the Owner of the Maintenance Business Processes, and has the
REQUEST responsibility to maintain conformity of use of the CMMS across Nalcor. The IT group is not responsible for
approving the content of the codes, but the IT Asset Management BA should be consulted to ensure that
integration points and arcane details of software functionality are considered.
3.1 SETATEAM TO The Office of asset Management may wish to form an ad-hoc committee of knowledge experts to review
REVIEW REQUEST & the proposed additions and changes to the Product Family and Model code combinations and develop the
OFFICE OF REFINE LIST associated failure analysis codes, including the component list.
ASSET - - — - - —
3.2 IDENTIFY THE The Major Component is the newly proposed Product Model, i.e. “Pump Centrifugal Electric Motor drive
MANAGEMENT MAJOR
COMPONENT OF
THE FUNCTION
3.3 DEVELOP FEG The Components List is the tree of components and sub-components of the defined Product Model,

COMPONENTS LIST

including all of the parts of the functional equipment group. For the electric motor driven centrifugal pump,
this would include the power supply, local controls, valves, instrumentation, switches, the motor, coupling,
and the pump itself. There also may be a gear-box or a VSD.

17
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Role Step ID Step Title Step Description
Process Functional Equipment Group (FEG) Definition
4.0 SET UP EQUIPMENT | The Product Model and Family Code should be set up in the CMMS and linked to the Failure Analysis Code
TYPE/SUB-TYPE trees, so that the Failure Analysis codes specific to the defined Product Family/Model codes may be
(PRODUCT FAMILY available when a Repair work order against that equipment is being processed.
ASSET & MODEL)
MANAGEMENT 4.1 SET UP FAILURE When approved, the Failure Analysis Codes should be set up in the CMMS.
COMPONENT
CODES
50-53 Continue with the Regardless of whether the equipment is shared with Fixed Assets, the maintenance strategy, equipment
Long Term criticality, and PM routines and spare parts must be set up in the CMMS. Codes like the Product Family and

Asset Planning

equipment set-up.

Model are “Maintenance-Only” codes that can be updated without a need to get approval from Fixed
Assets.
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Role Step ID Step Title Step Description
Process Creating New Equipment from a Capital Project
20.0 CREATE FIXED ASSET | If there is no new physical property created as a result of a capital project, for instance when a
(FA). EQUIPMENT maintenance overhaul is capitalized, or a study done, then there is no need for Maintenance to see or have
created an Equipment record. A Fixed Asset record may be created for the project if the cost is not going to
DESCRIPTION be rolled into the existing asset (as at Q1 2015 it appears to be the practice to create separate fixed assets
DIFFERENT THAN for all new work.)
PHYSICAL EQUIP. The asset’s WO Allowed field (F1201:WOYN) should be set to NOT allow Work Orders.
Fixed Assets ASSIGN ORIGINAL
PARENT ASSET #.
22.0 CREATE FA. UPDATE | Inthe event that a fixed asset is replaced or a new fixed asset and unit of physical maintainable property is
EQUIPMENT created, then one or many fixed asset records should be created, but only if the fixed asset record and the
physical equipment record are to share the same F1201 Asset record (i.e. Poles have separate fixed asset
DESCRIPTION, and equipment (structure) records.) As well, if the fixed asset record and the physical equipment record are
RESPONSIBLE BU to share the same F1201 Asset record the Fixed Asset record must be created in accordance with the
AS REQ’D. standard equipment hierarchies defined by the Office of Asset Management, and defined in accordance
with the approved list of Equipment codes for Equipment type and sub-type, Product Model and Family.
23.0 DEFINE MTCE. On any new equipment, there are a number of hand-off activities that are the responsibility of the Project
23.1 STRATEGY FOR EQP. Engineer, among them is to work with the Plant Engineer or Asset Specialist to set up the appropriate
23.2 maintenance program and spares, and to define the equipment criticality using the approved methodology.

Long Term
Asset Planning
--and—
Project
Engineer

IDENTIFY TASKS &
SPARES.

23.1 DEFINE
EQUIPMENT
CRITICALITY

23.2 SETUP PM
ROUTINES FOR PMs
& STANDARD JOBS
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Process Creating New Equipment from a Capital Project
Project 21.1 INITIATE RETIRE IF THE PHYSICAL EQUIP. IS REPLACED, AND THERE IS AN EXISTING FIXED ASSET SPECIFIC
Engineer ASSET PROCESS. TO THE EQUIPMENT FUNCTION, WITH AN EXISTING EQUIPMENT RECORD, THEN THE BEST APPROACH ISTO
SWAP OUT EQUIP SWAP OUT BOTH THE FIXED ASSET AND THE EQUIPMENT RECORD TOGETHER, AND REPLACE THEM WITH
Q : THE NEW ASSET/EQUIPMENT.
RECORD.
21.2 INITIATE RETIRE IF THE PHYSICAL EQUIP.IS REPLACED, AND THERE IS AN EXISTING FIXED ASSET SPECIFIC TO THE

EQUIPMENT FUNCTION, WITHOUT AN EXISTING EQUIPMENT RECORD, BUT WITH THE CORRECT PARENT
ASSET #, THEN THE BEST APPROACH IS TO SWAP OUT THE FIXED ASSET RECORD, AND REPLACE IT WITH

ASSET PROCESS.

SWARCOUTEA THE NEW ASSET.
RECORD.
24.0 CREATE EQUIPMENT | If in either of the previous two steps, a new fixed asset is created, then a corresponding Equipment record

RECORD TAG FILE must be created.

The category codes designed for Maintenance use must be filled. The meter and “Work Order Allowed”
ON FIXED ASSET
RECORD, UPDATE
“MAINTENANCE
ONLY” CATEGORY
CODES, METER, OR
WO Y/N CODES ON
EQUIP.RECORD

check boxes must be filled with the appropriate values.
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Role Step ID Step Title Step Description
Process EQUIPMENT TRANSFER
Long Term 30.0 UPDATE WHEN EQUIPMENT IS TO BE TRANSFERRED WITHIN THE SAME COMPANY, BEYOND ANY DEPRECIATION
Asset Pl . EQUIPMENT ACCOUNT CHANGES, CHANGES ARE NEEDED TO SEVERAL OTHER ELEMENTS OFF THE EQUIPMENT RECORD:
sset Flanning RECORD (LANO & (1) SOME EQUIPMENT CATEGORY CODES; (2) BU LOCATION; AND (3) EQUIPMENT PARENT; (4) EQUIPMENT
( ADDRESS BOOK LOCATIONS; (5) PMS, (6) SPARE PARTS & BOM:s.
ANS8) WITH NEW
AB#
30.1 UPDATE THE METER READINGS WILL STAY WITH THE EQUIPMENT WITHOUT ANY ADJUSTMENTS. THE PLANNER
“MAINTENANCE CODES OR ANY OTHERS SPECIFIC TO THE LOCATION OR SITE WILL HAVE TO BE ADJUSTED.
ONLY” CATEGORY
CODES, METER, OR
WO Y/N
CODES ON EQUIP.
RECORD
30.2 CHANGE IF THE EQUIPMENT IS VIRTUAL EQUIP. FOR MAINTENANCE PURPOSES ONLY (i.e. NOT A DEPRECIABLE FIXED
EQUIPMENT ASSET), THEN THE DESCRIPTION WILL HAVE TO CHANGE, AND POSSIBLY THE RESPONSIBLE BUSINESS UNIT.
DESCRIPTION,
RESPONSIBLE BU
AS REQ'D.
FIXED ASSETS | 31.0 CHANGE IF THE RECORD REPRESENTS BOTH A DEPRECIABLE FIXED ASSET AND A FUNCTIONAL EQUIPMENT, THEN
EQUIPMENT TOO THEN THE DESCRIPTION WILL HAVE TO CHANGE, AND POSSIBLY THE RESPONSIBLE BUSINESS UNIT.
DESCRIPTION,
RESPONSIBLE BU
AS REQ/D.
31.1 CHANGE IF THE RECORD REPRESENTS A DEPRECIABLE FIXED ASSET, THEN THE LOCATION BU MAY HAVE TO BE
EQUIPMENT CHANGED AS WELL.
LOCATION BU.
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Role Step ID Step Title Step Description
Process RETIRING / DISPOSING OF EQUIPMENT
PROJECT 40.0 NOTIFY FIXED IF EXISTING EQUIPMENT IS TO BE DISPOSED AS A RESULT OF PROJECT, THEN THE RECORDS IN THE ERP
ENGINEER ASSETS AND ASSET | SYSTEM MUST BE UPDATED. THE APPROPRIATE PERSONNEL MUST BE NOTIFIED IN FIXED ASSETS AND IN
THE PLANTS OR AREAS.
MANAGER
FIXED ASSETS | 41.0 FA DISPOSAL SUB- IF THE EQUIP. IS BOTH FA DEPRECIABLE FIXED ASSET AND A FUNCTIONAL EQUIP. FOR MAINTENANCE
PROCESS. PURPOSES, THEN CHANGE EQUIP. DESCRIPTION TO “DISPOSED”, EQUIP. STATUS TO APPROPRIATE
DISPOSED CODE. CHANGE PARENT ASSET # AS REQ/D.
42.0 UPDATE “MAINT. REGARDLESS OF WHETHER THE EQUIPMENT IS A FIXED ASSET, EQUIPMENT OR BOTH, THE ASSET RECORD
Long Term ONLY” CATEGORY SHOULD BE ADJUSTED SO THAT IT IS OBVIOUS FROM ALL THE SEARCH SCREENS THAT THE EQUIPMENT HAS
BEEN DISPOSED AND TO ENSURE THAT NO MORE WORK ORDERS CAN BE CREATED AGAINST IT.
Asset Planning CODES, METER, OR
WO Y/N CODES ON
EQUIP. RECORD
42.1 CHANGE IF THE EQUIPMENT RECORD IS A VIRTUAL EQUIPMENT FOR MAINTENANCE PURPOSES ONLY, THEN THE
EQUIPMENT AREA PLANNER SHOULD BE ABLE TO ADJUST THE RECORD. CHANGE EQUIPMENT DESCRIPTION TO
“DISPOSED”, EQUIP. STATUS TO APPROPRIATE DISPOSED CODE. CHANGE PARENT ASSET # AS REQ’D.
DESCRIPTION, IF A FIXED ASSET IS BEING REPLACED, AND IT IS ALSO A FUNCTIONAL EQUIPMENT RECORD, REMOVE THE
STATUS & PARENT | ynIT NUMBER (REPRESENTING THE EQUIPMENT NUMBER AS FOUND ON FLOW DIAGRAMS OR SINGLE LINE
ASSET # DIAGRAMS) FROM THE DISPOSED EQUIPMENT AND ENTER IT ON THE NEW EQUIPMENT. ALSO CHANGE
THE ‘WORK ORDER Y/N’ CODE ON THE DISPOSED EQUIPMENT TO ‘N’.
42.2 REVIEW SPARE REVIEW SPARE PARTS HOLDINGS AS A RESULT OF EQUIPMENT DISPOSAL. REDUCING THE EXISTENCE OF OR
PARTS HOLDINGS QUANTITY OF EQUIPMENT SHOULD HAVE AN IMPACT ON SPARES HOLDINGS. THERE ARE “WHERE USED”
REPORTS TO BE RUN FOR EACH OF THE SPARE PARTS HELD FOR THE DISPOSED EQUIPMENT. THIS
REQUIRES THAT EQUIPMENT PARTS LISTS AND PM BOMS HAVE BEEN CREATED AND ENTERED IN THE
CMMS.
42.3 TURN OFF PMs TURN OFF PM SCHEDULES & PM LOOPS AS A RESULT OF EQUIP. DISPOSAL
42.4 CLOSE OUT- CLOSE OUT ANY WOs IN BACKLOG FOR THIS EQUIP.

STANDING WOs ON
DISPOSED EQUIP.
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Role Step ID Step Title Step Description
Process Creating New Combined Equipment and Fixed Asset Records
Long Term 46.0 CREATE EQUIPMENT | IF THERE IS AN EXISTING FIXED ASSET RECORD SPECIFIC TO THE EQUIP. FUNCTION
Asset Planni RECORD TAG FILE WITH THE CORRECT PARENT ASSET #, AND THE APPROPRIATE ADDRESS BOOK LOCATION ALREADY EXISTS,
sset Flanning ON FIXED ASS THEN THE EQUIPMENT RECORD CAN BE CREATED USING THE FIXED ASSET RECORD AS A BASE.
N FIXED ASSET ALSO, UPDATE “MAINTENANCE ONLY” CATEGORY CODES, AND THE CHECK BOXES FOR METER AND WO Y/N
RECORD. ON THE EQUIPMENT RECORD
46.1 CREATE VIRTUAL IF THERE IS NO EXISTING FIXED ASSET SPECIFIC TO THE EQUIPMENT FUNCTION, THEN CREATE A VIRTUAL
NON-DEPRECIABLE | NON-DEPRECIABLE EQUIPMENT RECORD, FILLING ALL DESCRIPTION, FINANCIAL & CAT. CODES. ENTER
PARENT ASSET #.
EQUIPMENT
RECORD.
47.0 DEFINE EQUIP 47.0 DEFINE MAINTENANCE STRATEGY FOR EQP. IDENTIFY TASKS.
MAINTENANCE 47.1 DEFINE EQUIPMENT CRITICALITY
STRATEG: IDENTIFy | +72 SET UP EQUIPMENT RECORD(S) IN CMMS.
’ 47.3 SET UP PM ROUTINES FOR PMs & STANDARD JOBS

TASKS; DEFINE
CODES; SET UP
EQUIP IN CMMS.
SET UP PMs &
STANDARD JOBS

ADDRESS BOOK | 45.0 ADDRESS BOOK A CHANGE TO THE ADDRESS BOOK LOCATION MASTER (AB SEARCH TYPE ‘MA’ OR A NEW AB NUMBER MAY

MASTER ADD/CHANGE SUB- | BE NEEDED TO APPROPRIATELY CATEGORIZE THE NEWLY DISCOVERED EQUIPMENT
OWNER PROCESS
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In this process, individual Units of Property are both Fixed Assets (quantity = 1) and also Inventory Items with separate Lot Numbers (Lot

Quantity = 1). As such, they can be tracked in Inventory as well as being an Asset, from receipt in the warehouse through installation, disposal,

and restock.

Role Step ID Step Title Step Description
Process Replacing Asset that are also Inventory Items
Maintenance | RA1.0 Mark Equipment Status of In this scenario, as an example, a pole mounted transformer has been previously installed and is to be
. New Asset as “Asset Owner | removed and replaced. The replacement transformer has an asset record and also has an inventory record,
Supervisor In Service” and is being issued from Stores. The Equipment Status “Asset Owner in Service” is recorded on the asset
record by the Maintenance Supervisor to trigger action by Fixed Assets group to update the Asset record
and begin depreciation.

RA1.1 Do Asset Swap The Maintenance Supervisor can replace do an “asset swap” as part of changing the work order status. This
removes the old asset and replaces it with the new asset. This process works best when dealing with Unit-
of-property items like pole mounted transformers that are also inventory items.

The transformers, when purchased, are already tagged with the transformer numbers. The extra
configuration step when receiving the transformer from the vendor is to create both inventory records and
individual, not group, asset records.
RA 1.2 Preliminary evaluation of If the equipment is being upgraded (i.e. a 75 kVA transformer is replacing a 50 kVA transformer), then the
whether Removed Asset is removed 50 kVA unit may still be fit-for-service, and may still have a capital asset value.
Repairable
ASSET OWNER | RA2.0 Mark Equipment Status of The Equipment Status “Asset Owner Disposed Repair” is recorded on the asset record by the Maintenance

Removed Asset as “Asset Supervisor to trigger action by Fixed Assets group to update the Asset record and cease depreciation by
Owner Disposed Repair” disposing of the asset.

RA 2.1 Mark Equipment Status of The Equipment Status “Asset Owner Disposed Final” is recorded on the asset record by the Maintenance
Removed Asset as “Asset Supervisor to trigger action by Fixed Assets group to update the Asset record and cease depreciation by
Owner Disposed Final” disposing of the asset.

RA 2.2 Mark Equipment Status of If the equipment is being upgraded (i.e. a 75 kVA transformer is replacing a 50 kVA transformer), then the

Removed Asset as “Asset
Owner Disposed Return to
Inventory”

removed 50 kVA unit may still be fit-for-service, and may still have a capital asset value.

The Equipment Status “Asset Owner Disposed Return to Inventory” is recorded on the asset record by the
Maintenance Supervisor to trigger action by Fixed Assets group to update the Asset record and cease
depreciation by disposing of the asset.
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Process Replacing Asset that are also Inventory Items
Maintenance RA 3.0 Physically tag and Returnto | There are a lot of items being shipped to warehouses. The tag will record details of why the item removed
. Stores for Repair from service is being shipped and what is to be done with it when it arrives in the warehouse (i.e. dispose,
Superwsor Assessment

environmental disposal, repair and restock, take back to inventory)

RA 3.1 Physically tag and Return to See 3.0
Stores for Disposal or

Environmental storage, as
appropriate

RA 3.2 Physically tag and Return to See 3.0
Inventory
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Process Replacing Asset that are also Inventory Items
Fixed Assets RA 4.0 Start Depreciation. Change | The use of the equipment status “Asset Owner in Service” is the trigger for the Fixed Assets group to set up
Equip. Status to “In Service” | depreciation for the fixed asset.
RA4.1 Dispose at $0 value. If the item removed from service is to be repaired, or just disposed, then it is to be disposed at $0 value.
Change Equip. Status to Using either the status “Asset Owner Disposed Final” or “Asset Owner Disposed Repair” will be the trigger
disposed for Fixed Assets to write off any remaining asset value.
RA 4.2 Dispose at $0 value. See 4.1
Change Equip. Status to
disposed
RA 4.3 Define “Disposal” value and | Under IFRS rules, an asset, once installed, cannot be re-capitalized. This means that, for example, if a used
“Return to Inventory” Value. | transformer were used where the transformer had been capitalized in a different installation, then the
Change Equip. Status to labour to install the transformer the second time could not be capitalized.
disposed It is also important to know what inventory is available, so “ghost” or unofficial inventories are discouraged.
If the item is just being put back in inventory, and it has remaining asset value, the Fixed Assets group may
have to determine remaining asset value prior to receiving the item into Stores. Xxx the accounts needed
for this transaction need to be defined. Xxx
Remember to get a new asset set up for the item being returned to Stores.
Stores RA 5.0 Repairable Spares Remember to get an asset set up for the repaired item before it is returned to Stores..
Procedure
RA 5.1 Investment Recovery Refer to the Inventory “Investment Recovery” process and the Environmental standards for disposal of
Process or Environmental contaminated materials.
Disposal as appropriate
RA 5.2 Receive Into Inventory The item, if fit-for-service, is taken back into inventory at the value defined by Fixed Assets and with a new

associated asset.
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Appendix I - Definitions and Business Rules

1. Work Orders will be created at the lowest available level in the equipment hierarchy that allows
work orders.

2. Standard equipment hierarchies will be implemented for the equipment or type of operation
involved.

3. The lowest level of equipment for which work orders are allowed shall correspond to the
defined “Functional Equipment Groups” (FEGs).

4. Depreciable equipment cannot be transferred between companies without being disposed in
the old company and created anew as a separate asset in the new company.
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Appendix 2 - Nalcor Location Code Examples

BDE
BDEUNIT1
HLK

CAT
CATUNIT1
uUSL
USLWSDAM
CHF
CHFUNIT4
BLATS
MDRTS
HBYTS
HBYDSLGEN
HBYUNIT1
HBYDIST201
SVLGTGEN

Bay D’Espoir

Bay D’Espoir Unit 1

Hinds Lake

Cat Arm

Cat Arm Unit 1

Upper Salmon

West Salmon Dam & Spillway
Churchill Falls

Churchill Falls Unit 4

Bay L’Argent Terminal Station
Massey Drive Terminal Station
Hawkes Bay Terminal Station
Hawkes Bay Diesel Plant

Hawkes Bay Diesel Generator Unit 1
Hawkes Bay Distribution System 201
Stephenville Gas Turbine

For Transmission Lines, just use the line number (i.e. TL236)
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Appendix 3 - Standard Equipment Hierarchies and Type Coding

Supplemental Data on Assets that are children of Functional Equipment
Should it be desired to store specification or supplemental data against an asset record that is a

child of a Functional Equipment, then it is convenient to use the same equipment application to

see that asset as is used to view the parent Functional Equipment. In order to accomplish this,

an equipment record (F1217) should be created for the asset containing the supplemental data
and the “Allow WO?” (F1201:WOQOYN) field set to “N”.

e The Customer and Site Address Book Location fields (F1201:LANO & F1201:ANS8) should be
set the same as the next immediate parent Functional Equipment in the asset hierarchy.

e The Product Model and Family fields can also be set the same as the next immediate parent

Functional Equipment in the asset hierarchy.

Creating Equipment that are children of Functional Equipment
Should it be desired to create work orders at a level in the equipment hierarchy that is a child of

Product Model - Product Family Combinations

a Functional Equipment, then this is possible, but not usually recommended. In order to

accomplish this, an equipment record (F1217) should be created for the asset containing the
supplemental data and the “Allow WO?” (F1201:WOYN) field set to “N”.

e The Customer and Site Address Book Location fields (F1201:LANO & F1201:AN8) should be
set the same as the next immediate parent Functional Equipment in the asset hierarchy.

e The Product Model and Family fields has to be set the same as the next immediate parent

Functional Equipment in the asset hierarchy.

Product | Product Family Description Product | Product Model Description Component
Family Model Tree
Code Code Available?
SAUX Auxiliary SACSS AC Station Service
Systems/Equipment SCMPA | Compressed Air System
SDCSS DC Station Service
PY Building & Property BGAH Building - Accommodation &
Housing
BGEE Building - Equipment Enclosure
PYINTK | Intake Structure
PYPH Powerhouse
PYPR Property
PYWH Warehouse
SCMPA Compressed Air System ADRY Air Dryer
ARECV | Air Receiver Tank
ACOMP | Compressor
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S System SPV Pressure Vessel
SACC Accumulator
SWT Water Treatment System
SWWT Waste Water Treatment System
SPIPING | Piping System
SENVM Environmental Monitoring System
SAUX Aucxiliary Systems/Equipment
SCOMM | Communication System
SCLGW Cooling Water Systems
SDIESL Diesel System
SDIST Distribution System
SEXCT Excitation System
FPS Fall Protection System
SFSS Fire Sprinkler/Deluge System
SFWM Fire Water Mains
SFGA Gaseous Fire Suppression System
SCLRS Generator Coolers
SGOV Governor System
SGRD Grounding System
CE Control Equipment DVC Distribution Voltage control
CL Control Logic DCS PLC/DCS/SCADA
SDCSS DC Station Service SBATT Battery System
DP Diesel Plant DPE Diesel Plant Equipment
XFMRD Distribution Transformer XFDPM Distribution Transformer - Pad
Mount
XFDPL Distribution Transformer - Pole
Mount
XFSS Station Service Transformer
XFMRBD | Distribution Transformer XFDBPM | Distribution Transformer Bank - Pad
Bank Mount
XFDBPL Distribution Transformer Bank -

Pole Mount
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EG Electric Generator EGCT Electric Generator - Combustion
Turbine Driven
EGED Electric Generator - Engine Driven
EGST Electric Generator - Steam Turbine
Driven
EGWT Electric Generator - Water Turbine
Driven
EGWNDT | Electric Generator - Wind Turbine
Driven
HPVDC 125 VDC Systems
HPAUX Auxiliary Equipment
HPCAP Capital Spares
HPCMPA | Compressed Air
HPCLGW | Cooling Water Systems
HPEXCT | Excitation System
HPCLRS | Generator Coolers
HPGOV Governor System
HPBRG Main Generator Bearings
HPPNC Protection and Controls
SAFE Safety Equipment and Systems
HPSS Station Service
HPTLS Tools and Test Equipment
HPTRBN | Turbine System
FS Fuel System FSHS Fuel Storage & Handling System
TLHV High Voltage Transmission TLSTR Transmission Line Structure - Steel
Line TLSTRW | Transmission Line Structure - Wood
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PD Power Distribution XFDPM Distribution - Pad Mounted
Transformers
DSS Distribution - Substation
XFMRP Power Transformer XFPPM Power Transformer - Pad Mount
XFPPL Power Transformer - Pole Mount
XFVR Voltage Regulating Transformer
XFMRBP
Asset Hierarchy Templates
Transmission Line Asset Hierarchy
Asset Description Work Equipment | Product Family Product Model
Orders Record
Allowed? | Needed?
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Appendix 4 - Standard Equipment Location Abbreviations
Standard 3 Letter Community and Plant Codes

Code | Description
ANP Anchor Point
BAB Bakers Brook
BAI Barrd Island
BCN Bear Cove North
BCS Bear Cove South
BCV Bear Cove

BCX Barachoix

BDC Black Duck Cove
BDE Bay D'Espoir
BED Beachside

BES Beaches

BGB Brig Bay

BGH Blue Grass Hill
BHC Burnt Head Cove
BHL Berry Hill

BIA Bide Arm

BIC Bird Cove

BIF Bishops Falls

BIH Birchy Head

BKT Black Tickle

BLA Bay L'Argent
BLB Belburns

BLC Blue Cove

BLP Belldowns Point
BMN Beaumont North
BMS Beaumont South
BMT Beaumont

BOX Boxey

BRC Brents Cove

BRH Bartlett's Harbour
BRK Bottom Brook
BRM Belloram

BRT Brighton

BSD Bayside

BTH Boat Harbour
BUC Buchans

BUD Burnt Dam

BUH Burnt Hill

BUL Burlington

34



PUB-Nalcor-136, Attachment 3
Rate Mitigation Options and Impacts Reference, Page 54 of 172

BUR Burgeo

BVM Baie Verte

BWT Bottom Waters
CAB Camp Boggy
CAl Capstan Island
CAM Coney Arm

CAT Cat Arm

CBA Capr Bauld

CBC Come by Chance
CBF Corner Brook
CFC Coffee Cove
CHD Cow Head

CHF Churchill Falls
CHT Charlottetown
CIS Change Islands
CcMC Coombs Cove
CNO Cape Norman
coc Coachmans Cove
COH Cooks Harbour
CON Conche

CPO Cape Onion
CRQ Croque

CRR Castors River
CRV Conne River
CTW Cartwright

Cuz Curzon

DAC Dawsons Cove
DAV Davis Inlet

DEB Deep Bay

DEC Deadmans Cove
DHR Daniels Harbour
DLK Deer Lake

DLS Doyles

DMM Dome Mountain
DOC Dock Cove
DOM Domino

EAB Eastern Brook
EBE Ebbegunbaeg
EDC Eddies Cove
EHW English Hr. West
ENG Englee

ENP English Point
FDL Fleur de Lys
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FGO Fogo

FHD Farewell Head
FLC Flowers Cove
FOA Fortune Arm
FOP Forresters Point
FRC Frankies Cove
FRS Francois

FRU Forteau

FXC Fox Cove

GAU Gaultois

GBA Grand Bay

GBH Great Brehat
GBK Grandy Brook
GBU Grand Bruit
GBY Goose Bay

GDH Godfathers Cove
GDY Goodyear

GFC Grand Falls

GIB Green Island Brook
GIC Green Island Cove
GLB Glenburnie
GOC Goose Cove
GOH Godaleigh Hill
GPH Gull Pond Hill
GQT Griquet

GRL Granite Lake
GRO Grole

GRP Green Point
GRS Grandois

GUC Gunners Cove
GWD Glenwood

GYR Grey River

HAB Hare Bay

HAH Harrys Harbour
HAW Haywards Cove
HAY Hay Cove

HBK Hope Brook
HBR Harbour Breton
HBY Hawkes Bay
HDE Harbour Deep
HDN Hampden

HEB Head of Bay D'Espoir
HKD Hawke Hill
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HLK Hinds Lake
HLY Howley

HPD Hopedale

HRD Holyrood

HRL Harrie Lake
HRO Harbour Round
HTG Hermitage
HVY Happy Valley
HWD Hardwoods
HYP Hydro Place
IRV Indian River
ISH Island Harbour
JAC Jacksons Cove
JAM Jacksons Arm
JBA Joe Batts Arm
KGH Kings Harbour
KGP Kings Point
KOB Kona Beach
LAA L'Amour

LAC L'Anse au Clair
LAD L'Anse au Diable
LAL L'Anse au Loup
LAM L'Anse au Meadows
LAP Lapoile

LAS LaScie

LBC Labrador City
LBI Little Bay Islands
LBY Little Bay

LGC Langdon Cove
LHR Long Harbour
LIB Lushes Bight
LLK Linton Lake
LOB Lodge Bay

LOC Lobster Cove
LSD Little Seldom
LWC Lower Cove
MAK Makkovik
MBK Main Brook
MCC McCallum
MDL Mud Lake
MDR Massey Drive
MFA Muskrat Falls
MIA Middle Arm
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MIB Mings Bight
MIC Miles Cove

MKS Monkstown
MLT Milltown

MMH Mary March Hill
MOA Mose Ambrose
MRV Morrisville

MSH Mary's Harbour
MSM Mount St. Margaret
NAC Nameless Cove
NAN Nain

NEF New Ferrole
NHR Neddy Harbour
NIH Nippers Harbour
NNC Nickey's Nose Cove
NOB Norman Bay
NOD Noddy Bay

NOP Norris Point
NWR Northwest River
OPD Oxen Pond

PAC Port au Choix
PAH Paynes Harbour
PAI Pass Island

PAQ Pacquet

PBN Peters Barren
PDC Pond Cove

PEF Petit Forte

PET Petites

PGC Pigeon Cove
PHS Port Hope Simpson
PIA Pinsents Arm
PIW Pinware

PLD Portland Creek
PLI Pilleys Island
PNC Pines Cove

POA Port Anson

POC Pools Cove

POP Pollards Point
POR Point Rich

POS Port Saunders
POV Postville

PPD Parsons Pond
PPT Plum Point
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PRB Paradise River
PUC Purbecks Cove
PUD Pudops

QuP Quirpon

RAB Rattling Brook
RAL Raleigh

RAM Ramea

RAR Roberts Arm
RCE Rencontre East
REB Red Bay

REH Reefs Harbour
RHC Rocky Harbour Cove
RHR Rocky Harbour
RIG Rigolet

ROH Round Harbour
ROM Rooms

ROP River of Ponds
RWC Roddickton

SAB St. Anthony Bight
SAL St. Albans

SAM Snooks Arm

SAV Sandyville

SBA St. Barbe

SBH Sandy Brook Hill
SBK Shoal Brook

SBN St. Brendans
SBY Shoal Bay

SCA St. Carols

SCB Seldom Come By
SCC Schooner Cove
SCF Sandy Cove (Fogo)
SCG Sandy Cove (GNP)
SCR Savage Cove
SCV Sally's Cove
SDM Seldom

SEB Sourheast Bight
SGC Swangers Cove
SGE St. Genevive
SHC Shoe Cove

SHO Shoal Cove

SID Silverdale

SIA St. Jacques

SIC St. Josephs Cove
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SIU St. Julians

SLE St. Lewis

SLU St. Lunaire

SMH Smiths Harbour
SOA Sops Arm

SOK South Brook
SPC Ship Cove

SPK St. Patricks

SPL Springdale

SPS St. Pauls

SRF Seal Cove

SSD Sunnyside

STA St. Anthony

STB Stoney Brook
STH Stag Harbour
STV Straitsview

SVE St. Veronicas
SVL Stephenville
SWC South West Crouse
SYC Shalloway Cove
TIC Tilt Cove

TIL Tilting

TMR Three Mile Rock
TRR Trout River

TRT Triton

TWF Twin Falls

USL Upper Salmon
VBT Bvenam's Bight
VIC Victoria

WAB Wabush

WAV Western Avalon
WDL Wiltondale
WEP Westport

WHB Whitbourne
WHR Williams Harbour
WIB Wild Bight

WIC Wicks Cove
WO0O0 Woodstock
WOP Woody Point
WRC Wreck Cove
WSM West St. Modeste
WTB Winterhouse Brook
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Purpose

Work Centers, (Crafts or trades) define groups of Maintainers under general trade classifications. Work
Centers are the basis for planning labour on work orders and for comparisons to crew labour capacity
available to perform that work. Defining Work Centers is one key process which supports effective
maintenance planning and scheduling.

Work Centers are defined at the Branch/Plant level, where the Branch/Plant is defined as the source of
resources, both material and human.

The intent of this procedure is to ensure that Work Centers are defined at an appropriate level of detail
to aid in Maintenance Planning and Scheduling.

What is a Work Center?
e Work Centers are used to Plan and Schedule Work Orders at a Craft level.
o Labour plans are constructed by Craft.
o Schedules are loaded by Craft.
o Maintenance Backlog is measured by Craft.

e Crafts are “loaded” to the desired level in the weekly and 30 Day schedules. Schedule loading is
the percent of available craft capacity utilized in a schedule.

o Detailed Craft estimating must be done in order to move to higher levels of Scheduling
Maturity using the CMMS.

e Crafts are not defined to a trade competency level. Typically, an Electrician is an electrician, and
a welder or millwright is a mechanic. Keeping track of certifications or competencies in certain
skills or equipment is done at a level of detail below the craft.

e Crafts may be defined by area, if there are different crews assigned to those areas (i.e. “North”
and “South”) and the geographic boundaries of the area are defined.

e Central Maintenance groups like personnel dedicated to Machine Shops need to be a different
craft than area maintenance crafts, since scheduling central maintenance groups is usually an
iterative process bringing together and reconciling the area scheduling requirements for the
Central Maintenance crafts.

e Crafts are not defined by pay rate, job classification within a trade or in a union agreement, or
progression steps within a classification (i.e General Maintenance “A” and “B” should just be
“General Maintenance”)

e If a Maintainer is to be charged out through recharge time writing, then that person should be
assigned to a craft which has a rate.

e Equipment is usually not defined as a craft in Maintenance environments. If it is necessary to
schedule equipment, this should be done by defining the equipment as a resource in the
Maintenance Scheduling process.
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Business Process - Work Centers

Creating Work Center Business Units
Work Center Business Unit creation consists of two steps:

1. Create the Work Center BU Master (FO006)
2. Assign the Category Code on the BU Master that defines the basic trade type.

Creating Work Center Masters and Assigning Rates
A rate is assigned to a Work Center for estimating purposes if the cost of that trade is going to be
recovered through Recharge Time Writing.

The hourly rate assigned to the Work Center Master also has to be set up on the recharge rate
associated with the employees who are associated with that Work Center.

Work Center Masters are created in two steps:

1. Create the Work Center Master Record and set the hourly rate.
2. Fix the “Frozen” Rate by running the batch update report.

Approvals

(name) (signature) (yyyy/mm/dd)

(name) (signature) (yyyy/mm/dd)

Appendix I - Definitions and Business Rules
<< Add any agree upon business rules or definition associated to the business processes.>>
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F
Role Step ID Step Title Step Description
1.1 CHANGE WORK If the Work Center Hourly Rate is incorrect, and the appropriate rate has been approved
CENTER “FROZEN already, then the frozen hourly rate needs to be adjusted.
Planner RATE”
1.2 SET UP WORK After a new Craft BU is set up, the next step is to set up the Frozen hourly rate.
CENTER “FROZEN
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Role Step ID Step Title Step Description

RATE”

13 SPECIFY ALL In order to create a New Work Center, the addition must first be approved by the Work
INFORMATION Execution Manager. All the data must be submitted for approval, including the name
NECESSARY TO (using the naming standard), the members of the Craft, the estimating hourly rate, how
CREATE WORK the creation of the craft will affect other crafts or their membership, and the generic
CENTER craft code to be assigned to the Work Center BU for backlog reporting purposes.

1.4 ELIMINATE RETIRED | When a Work Center is to be retired, then it should be changed in order that it will no
WORK CENTER longer be used. Also, any active places where the Craft is used should be changed.
FROM CURRENT USE
IN STANDARD
INSTRUCTIONS, WO
INSTRUCTIONS, AND
RESOURCE SETUP

4.0 INITIATE REMOVAL
OF WORK CENTER
THAT IS NO LONGER
TO BE USED

2.1 APPROVE WORK What a new Work Center is requested, the Work Execution Manager has the
CENTER ADDITION responsibility to approve the addition, with advice from the Planner or whomever else

is felt necessary to consult.
2.2 APPROVE NEW If the recharge rates have been recalculated, and the analysis shows that a change is
\KAV;);I;;;(?CU“C’“ RECHARGE AND needed, then the Work Execution Manager has the responsibility to approve the

WORK CENTER change, with advice from the Planner or whomever else is felt necessary to consult.
LABOR RATES

4.1 APPROVE REMOVAL
OF WORK CENTER

Finance 3.1 CREATE CRAFT BU Work Centers are Business Units, and as at 2015-August are the responsibility of the
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Role Step ID Step Title Step Description
MASTER Finance group to add or change, regardless of whether they are “Financial Business
Units” (i.e. with accounts and transactions) or not.

3.2 ADD BU CAT. CODE | The BU generic craft code to be assigned to the Work Center BU for backlog reporting
TO CLASSIFY THE purposes must be added by Finance, since as at 2015-August are the responsibility of
CRAFT the Finance group to add or change, regardless of whether they are “Financial Business

Units” (i.e. with accounts and transactions) or not.

3.3 CHANGE WORK When you retire a Work Center, it is appropriate to change the BU description so that
CENTER BU the craft will obviously be not in use. It is important that Finance not delete Business
DESCRIPTION TO Units (FO006) and leave the Work Center Master files (F30006 & F30008) in place.
“DO NOT USE”
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RO 2016-12-20 Updated after process review S. McCarthy
R1 2018-09-12 Updated with AM Champions comments S. McCarthy
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Purpose

Planning and Scheduling determines when work should be performed based upon priorities, the
availability of personnel, material, parts, outside resources, transportation, and the equipment
criticality. This allows for optimizing resources and minimizing downtime.

Planning and scheduling are two distinct activities. Maximum efficiency is achieved when properly
planned jobs are scheduled and executed in accordance with the schedule.*

e Planning —the analysis and determination of the required information, materials, human
resources, time, tools, procedures, safety requirements, permits and procedures.

e Scheduling — determining when an activity can be accomplished based on available resources
and the scope of work®.

Planning is the process of breaking down work into manageable activities. This is achieved by using the
details within a work order system to identify the required Materials, Labour and resources. This is used
to evaluate estimated costs and timing required to complete these activities.

Planning processes or tasks should include the following process flows, or have a Company Procedures
which should include the following:

e Field scoping (as required)

e Materials (Materials Plan)

e External services

e All Job steps, including Operations, Scaffold, etc.

e Scaffolding erection and removal are separate steps.

e Equipment removal and replacement are separate steps only if separated by the work
or another trade or removal and replacement will be done in different scheduling
periods.

e Identification of and linking to the applicable “Safe Work Methods”.
e Job safety assessment including Permit to Work requirements identified
e Job Procedures
e Post-work testing requirements
e Monitoring of Backlog
e Validate Priority
e Eliminate Duplication

! Revision 1: Some efficiency gains are possible through scheduling alone, which may help to avoid delays in equipment release for maintenance
and isolation/de-energization. Proper scoping and planning are essential to avoiding delays in acquiring materials and equipment return to
service.

? Revision 1: Scheduling needs to consider work scope and the equipment condition required to complete the tasks on the work order.

® Revision 1: Multiple trades necessary to complete a job are included on a single work order, using routing steps.
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e Assign proper responsible group or organization
e Assess Equipment condition for Work Order and impact on Production
e lLabor by skill and estimating Resource Requirements - Man-hour estimates & durations, based
on execution by an experienced technician, without unforeseeable delays *for:
e Internal resources (employees or core (embedded) contractors)
e External — Contracted resources
e  Major tools or Equipment
e Estimating Materials
e Internal — Inventory issues
e External — Direct Purchase
e Expediting and follow up for Purchase Orders
e Hand over to Scheduling personnel — Propose start date
e (Continuous improvement
e Monitor PM work Plans against actual and feedback to appropriate PM Planner
o Feedback results for Continuous improvement.

The Planning objective is to help boost labour productivity and improve equipment availability, and not
to provide perfect time estimates. The time required to perform the same maintenance tasks is variable
because field and equipment conditions vary. We provide time estimates for work orders because:

e Schedulers need time estimates to help schedule work assignments.
e Maintenance Supervision needs a time estimate in order to assign and control work
assignments.

The time estimate used for any task (a routing step or operation on a work order) should be the amount
of time it takes for a competent worker to perform the defined work activity at the required level of
quality, under optimum operating conditions. The estimate should not include allowances for lost time,
exceptional conditions, waiting time, or travel. Through the estimate, the Planner sets a standard for
performance, and not an ambitious target or goal.

Business Process - Planning Work Orders

Gate Keeper

Planning does not include the following “Gate Keeper” activities. The Gate Keepers should be able to
represent Operation Personnel, Maintenance, and Asset Specialist to code and promote new work
(good work) to be assessed by Planning. This position allows the Planning Group to focus actively on
planning and coordinating the efforts of fully scoping work orders.

4 . . . e . -,

Revision 1: Unforeseen delays are those that the Planner could not reasonably predict. The identification of Unforeseen delays is a critical
aspect of planning improvement, an input to closer alignment of estimated versus actual work order cost, and one outcome from Schedule
Compliance reviews.
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Local procedure shall be in place to identify the following for Work Order Accuracy:

e Accept/Approve or reject New Work Priority

e Eliminate Duplication

e Identify requirement against long term plan

e Description — Clarify the problem, and extent of what the plan should include >(repair, replace)

e Additional coding — failure, reporting ..... required to support ongoing assessments

e Proper Equipment identification

e Cost accounting (Ops vs. Capital)

e Estimated Start Date (first cut requirement)

e Required Date Complete

e Promote to Planning

e Approve as Break in Work — Emergencies or Break in Work bypasses the Planning stage and goes
directly to active work.

Additional related activities for the Gate Keeper role but not defined in this document

e Receive feedback from planning — where job scope creep occurs or planning process reveals that
the work cannot be executed prior to the Planned Complete Date

e Receive feedback from Scheduling — when complete dates are going to be missed work orders
need to be reprioritized.

Planning Level of Detail

If Planners put too much detail into individual work orders, then they won’t get all the work planned. It
is always better to plan 100% of the work hours than to turn unplanned work over to Work Execution. It
is the Planners responsibility to take the new work promoted from the Gate Keepers, to assess and
scope these jobs. It is up to the planning personnel to feedback any scope creep that was found during
the planning process to the Gate Keepers and or the Work Execution Managers. The level of detail or
completeness of job packages can be broken up into several categories. The accepted level of planning
needs to be completed before forwarding these jobs on to the Scheduling process. In all cases estimated
hours need to be assigned. Planning LOD can be broken up into the following categories:

e Minimal Planning - It is generally not cost effective to spend excessive time planning certain
small jobs. Jobs that are considered needing Minimal Planning will just have job duration and
manpower requirements planned (craft/skill needed, number of persons, and total craft labour
hours needed). Typically, jobs that fit into the Minimal Planning category should have an agreed
upon company standard, the following are examples:

e  Work less than 4 work hours — usually one step activity

Revision 1: It is a fallacy to say that most corrective jobs can’t be planned until the equipment is opened up and inspected. This is not true of
proactive corrective work, since trouble shooting can be done to further define the problem. It is not true of many reactive corrective jobs,
since experience and history should offer clues to the scope of work, and consequently the resources needed.
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Materials/parts common and available (No ordering or reserving needed)

No production impact

Simple Work routine with hazards that are well understood. The Planner is responsible
for making the decision as to whether to minimally or extensively plan the work. Work
that is to be minimally planned proceeds directly to manpower requirements. The
Description of work is identified in the Work Order description field.

e PM or Routine Standard Jobs: (not triggered by PM Scheduler but by condition) — These jobs
can be identified as fully planned, or scoped, and are the accepted standards for the site. These

jobs do not require planning as much as verifying dates and availability of parts or contract

requirements.

e Fully Planned — these are where the bulk of a Planner’s time will be consumed. The

Maintenance Planner is responsible to identify all the work required to accomplish a job. The job

plan or scope typically includes:

A site visit (recommended when feasible) — It is important to understand the Planner’s
expertise for the equipment and work scope; if the Planner has the necessary
experience this is not a requirement. If in remote areas additional Maintenance support
may assist with this step.

A review of the maintenance history for the equipment, in order to identify foreseeable
delays and design mitigations.

The key steps/tasks in the job and time assessments.

Tools and special equipment for the completion of the job

Material list — both Warehouse controlled and Purchase requirements

Special job safety requirements (confined space requirements, hot work, scaffolding,
etc.). Which equipment will be required to be shut down to proceed (outages required)
Required drawings, schematics, etc.: Special expertise may be required to properly plan
some jobs. The planner may need to enlist the support of specialists (such as a vibration
analysis technician, engineering, etc.) in order to properly develop a job plan. Most
work, however, is routine and should not be difficult to plan.

Purchase Requests for external materials, Service Orders and Rental requirements

Regardless of whether the work order is fully or minimally planned, standard repair procedures and

standard documents associated with the work should be attached to the work order.

The plan is documented in the Routing steps (tasks or operations) in the Work Orders’ Labour Plans. The

intent of the labour plan is not to merely provide an overall estimate of labour requirements in hours,

but rather to lay out the steps necessary to progress the work in the appropriate order, by trade, each

with a labour estimate (duration and crew size).

e Include separate steps for scaffolding construction and removal, where another trade has to use

the scaffold to perform some intermediate task..

e Include separate steps for insulation removal and replacement, where some other trade has a

task to be performed once the insulation is removed.
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e Disassembly and re-assembly may be different steps depending on the duration or whether
there is some other intermediate step.

e Include steps for tasks that have to be performed by Work Execution after the equipment is
ready for return to service, such as confirmation of vibration levels after an alignment on
rotating equipment, where appropriate.

It is not the intention of the individual routing steps to define a detailed process or maintenance
procedure. Standards and procedure documents may be attached to the work order or to individual
routing steps.

e Planners count on the workforce being sufficiently skilled so that a minimal level of detail can be
put into the job plans.

e Planners must respect that the Maintainers know how to do the job, and there are frequently
several acceptable ways to perform any task. (If there is one best way to perform a job, or if best
practices have been defined, then the task should be the subject of a standard or directive) The
Planner should describe in the Routing Steps what needs to be done, and not necessarily how
best to accomplish it. The Planner’s responsibility is to provide value through scoping and
scheduling, and to attach standards that have already been developed.

o Inany plant or area there is a base trade-by-trade assumption of the trade’s knowledge,
which is analogous to the toolbox carried by each Maintainer. Above that, Maintenance
Procedures define how to perform tasks where special knowledge or controls are
needed; which is analogous to the Special Tools held in the tool crib. The Planner is
responsible to ensure that “What to do” is defined, with an appropriate estimate.

o Each task description or its associated text should contain an Item and a Task, and
where appropriate, a Specification.

= The Item is where or on which component the task is to be carried out (l.e., “Air
Filter”).

= The Task is what has to be done (i.e. “Clean”).

= The Item and Task meet the basic requirements for a Planner, but for important
tasks the detail should be improved to define how to perform the task. The
Planner cannot write a Specification for each step and still expect to be able to
plan all of the crews’ work. If a procedure exists, the Planner should reference it.
There must be a process to write procedures for critical tasks, and make them
available to Planners and Maintainers to reference when needed.

e Routing steps should have no shorter duration than one half hour.

e Routing steps should never be longer in duration than a weekly scheduling period. (For
shutdown work and closely managed projects, the maximum duration should be reduced to one
shift)

e Routing steps, like work orders, should have a defined scope and defined start and end points.

e When describing a task, Planners should never use the word “Check” without following it with a
defined standard.
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Strict adherence to the Job Plan is not required as long as feedback is provided from Work Execution to
the Planner at Job Completion, in order that the job plan may be improved the next time the same work
scope comes up.

Defining and Assigning Crafts (Work Centers or trades)
A craft is defined by a major trade group and a geographical area. Refer to the Work Centers procedure
for more detail.

Crafts should be assigned to each task using the lowest competency level that can perform the work.
During work assignment, anyone can be assigned to any task only limited by jurisdictional agreements.

Planning and Reporting Travel Time

For work orders that are to be executed at sites remote from the home base of the Work

Execution group (i.e. Maintenance):

1. Estimate travel time on work orders using separate routing steps.

2. Estimate travel time on each Corrective work order as if the work order would be scheduled
by itself at that location and for that crew.

3. Do notinclude an estimate for travel time on PM Work Orders. The work order labor
estimate should be for the real work person-hours needed to perform the defined scope of
work on the work order.

a. The use of Standing Work Orders and Non-Maintenance Work Orders for the
purpose of tracking Maintenance Travel time is not approved practice. Such practice
would open the door to the use of Standing Work Orders for “collecting costs” for
maintenance activities, and that is a worse problem than any perceived lack of
accuracy in Work Order Costs.

b. This assumes that the PM Activities in each area will be scheduled and grouped so
that they may be performed in the most efficient manner.

¢. When building the weekly schedule, or where the Scheduler is bundling
“opportunity work orders” together for an area, the Scheduler may add or adjust a
routing step for travel time for each trade to a one or more work orders for each
location or business unit and include the travel hours expected.

4. Reporting Travel Time is covered in this procedure to provide an overall view of how
estimates and actual values match up, and because accurate time and cost reporting are
inputs to future plans.

a. Ifthereis a single work order to be performed at the remote site, then the travel
time will be reported to the Work Order involved.

i. If the job is Planned and Scheduled, then the time will be written to the Work
Order and potentially also to the routing step for travel.
ii. If the job is unplanned, then the time will be written to the Work Order.

b. If there are multiple work order to be performed at the remote site:

i. If the jobs are Planned and Scheduled, then the time will be written to the
Work Order(s) that have time estimates and potentially the routing step(s)
for travel.
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ii. If the jobs are unplanned or incompletely scheduled, then the time will be
written to a Work Order most representative of the reason for being at the
remote site, or one selected by the Maintenance Supervisor.

c. Any extra or unforeseen travel time associated with a single work order may be
charged to that work order.
d. There will be a separate Pay Type for reporting travel time.

Reporting Planner Time
Planners shall not report time to work orders for repairs, maintenance, or improvements. Planners are

overhead to the Work Execution function and their payroll and overhead costs should be included in the

numerator for the calculation of the Maintainer recharge rates.

Validation of the Work Order Planning Process®

Confirm that Gate Keepers review all new work orders of all types and require that the work
scope be defined before sending the WO for planning, as much as possible.

An assessment should be made of the level of awareness of the Work Order Planning procedure
through interviews with Maintenance Planners and observation of gate keepers.

Work Orders should be sampled to assess the level of adherence.

Planers’ and Gate Keepers’ Training records for this process should be reviewed.

There should be evidence that the effects of foreseen delays are mitigated through Planning.
There should be evidence that unforeseen delays are identified and are one source of continual
improvement guidance provided to, and used by, Maintenance Planners.

There should be a local process, approved by area management, defining in what ways this
process is implemented across the local area, including scope and personnel or position
assignments, and exceptions associated with specific work order types.

Planning Metrics
Metrics used as KPI’s for the Planning function

Percent Work Planned

Percent Proactive Repair Work

PM Compliance

Backlog by Craft (measured in weeks and trended over a rolling twelve month period)

Planning Efficiency - estimated (scoped) hours vs. actual (booked) hours (absolute value)
Steady and continual improvement of existing standard repair plans and procedures, based on
feedback from schedule compliance and from work execution.

Number of Reactive Maintenance Work Orders with Planning Complete, but awaiting materials
or services (trend)

Number of work orders planned per week by Planner.

6
Revision 1: Added the “Validation..” section.
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Reactive Backlog by work center (trade)
Repair backlog by trade.
Percent non-stock requests achieving required on-site date based on WO Planned Start Date.
Percent Unplanned work executed.
Number of work orders completed and awaiting review by Work Execution, and by Planner
(trend)
Number of Repair Work Orders completed with no failure coding or insufficient detail in the
failure coding.
Number of Repair Work Orders coded with “Other” in any Failure code.

e Review work orders to confirm text added to describe what the “Other” Failure Code

means.

Percent of Work Orders completed with no reported labour hours — by WO Type and by
Supervisor or Main Trade.

10
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Approvals

(name) (signature) (yyyy/mm/dd)

(name) (signature) (yyyy/mm/dd)

Appendix I - Definitions and Business Rules
<< Add any agree upon business rules or definition associated to the business processes. >>

11



Business Process
Work Order Planning

The following sample business process provides only the first level of detail Information on the groups or individual positions, their associated

tasks (steps) in the process and high level descriptions for each step.

PUB-Nalcor-136, Attachment 3
Rate Mitigation Options and Impacts Reference, Page 80 of 172

WP 1.0 Work Order Planning

WP1.0

=
] Work Order
% Assessment
] Start
= and promote
% to Planners
(L] Backlog
A 4
WP 2.0 WP 2.10 WP 2.11 WP 2.12 WP 2.13
Search Backlog — | Minimal—3»| Minimal P‘Iannin » WP Add Labour P Add Proposed Start > Promote for 1
Unplanned 2 Estimate Date Scheduling
WP 3.12 WP 3.13
WP 3.10 WP 3.11
— —> o > d > —>
PM or Standard PM or Standard Job Check Availability | Add Pri Start > Promote»for
Date Scheduling
T l A
Inventory
Fully Planned PM or Replenishment
Standard Jobs or Direct
Purchase
=
@
=
=
49
o WP 4.10 WP 4.11 WP 4.12 WP 4.40 WP 4.41
—> . 3 —» Risk and Job Safety I Procedures and »| Add Pri d Start I Promote for ?
Field Assessment 0 5
Assessment Documentation Date Scheduling
WP 4.20 WP 4.21 PiTehase
> Add Parts P Create Purchase >
A Process
Requirement Request
A
WP 4.30 WP 4.31
> Add Labour P Create Contract
Requirements Request
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Role

Step ID

Step Title

Step Description

Gate Keeper

1.00

Work Order
Assessment

Gate Keeper(s) which can be made up from a combination of Maintenance, Operations
and Engineering are to assess the validity of new work. The accuracy and the
completeness of these jobs are to be verified at this time. Priority, Shutdown
requirements, proper equipment, coding and accounting will be completed before
moving on to the planning stage. Full description or scope definition as well the first cut
Planned Complete date to assist the planner in scope and priority. Gate Keepers can
also reject or assess work as break in. — bypassing Planning Stages

Planner —
Minimal
Planning

2.00

Backlog Unplanned

The Planner Position will search the open work order to select which jobs are to be
planned first (see prioritization / criticality document). The Planner will then decide
which level of planning is appropriate for these work orders.
e Minimum — Matching the agreed to parameters.
e PM or Standard Jobs —these jobs are fully scoped jobs
e Full Plan Required — New jobs that have not been planned before or corrective
actions that need full assessment

2.10

Minimal Planning

These jobs are simple 1 to 4 hour jobs that require no specialty tools, or resources, and
have standard consumable stores or shop parts. Standard Procedures and Safety
Assessment minimal effort.

2.11

Labour Estimate

Every work order or job requires an estimate for labour. Minimal Planned jobs consist of
simple one task labour requirement that can be managed by normal complement of
crew.

2.12

Assign Start Date

Planners after scoping the job will assign the proposed start date as to meet the
planned complete date or can be affected by the Annual or Long Term Plan. This
information will be used to communicate the requirement to the Scheduler. The
Scheduler and area supervisors will assess the validity of these dates and will adjust
these accordingly when establishing the upcoming schedule.

2.13

Promote for
Scheduler

Usually a step or status that the Planner will promote jobs to.

13
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Role

Step ID

Step Title

Step Description

Planner —
PM or Standard
Jobs

3.10

PM or Standard Jobs

These are agreed upon Pre-planned jobs, the planner at this time has little to do with
the formulation or scoping of these jobs. The main task for the planner would be to
assess the completeness of these jobs before promoting to the scheduler. All
documentation, Procedures, and Job Safety Assessment forms are attached or
identified. It can also be a good time to look at the historical correctness of these jobs,
for the continuous improvement of the current PM system.

* It is usual to have a policy in place to assess the accuracy of the plans attached to
these generated jobs. PM formulation may not be part of your Planning function if so a
procedure for the continuous improvement and feedback is required.

3.11

Check Availability

These fully scoped jobs may not be ready for Scheduling due to parts availability or the
requirement of outside services. The planner and inventory policies will determine if
this will be satisfied by inventory replenishment, or if creating direct purchase request
are required. Timing and confirmation dates for these purchase requests are important
for defining the start date of the work order.

*Follow the Site or Company policy.

3.12

Propose Start Date

Planners after scoping the job will assign the proposed start date as to meet the
planned complete date or to be completed in the outage or campaign windows
established in the Annual or Long Term Plan. This information will be used to
communicate the requirement to the Scheduler. The Scheduler and area supervisors
will assess the validity of these dates and will adjust these accordingly when
establishing the upcoming schedule.

3.13

Promote to
Scheduler

Usually a step or status to which the Planner will promote work orders.

Planner — Fully
Planned
Required

4.10

Field Assessment

For non-regular repairs that have had no historical plan, a field assessment can be a

critical step in the planning procedure. The planner may require assistance from other
Maintenance personnel when area or conditions are remote, or Engineering if changes
or additional “as built” or “red line markups” are required. It is at this time the Planner

14
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Role Step ID Step Title Step Description
may change the work requirements and scope of the job. It will be up to the planner to
communicate the findings from the Field Assessment if there is job scope creep. These
jobs may require an additional approval from management, or require assessment from
Engineering, and/ or the Capital Managers. It is important that these jobs are fully
scoped. Tool requirements or rental requirements should also be assessed during field
assessment.

4.11 Risk and Job Safety Depending on the scope of the job, a first-cut safety analysis (Task Based Risk

Assessment/Analysis | Assessment (TBRA) or Job Safety Analysis (JSA)) may be required or created for the
intent of the job and recorded against the job to be used at time of scheduling and/or
Planner — Fully execution.
Planned 4.12 Procedures and It is up to the planner to identify the required procedures, and additional
Required Documentation documentation that are needed for the completion of the job. i.e. Drawings, OEM
manuals, SOP’s, and/or Engineering requirements (Standards or Directives).

4.20 Parts Requirements | Identify standard warehouse parts and availability as well as direct buy requirements.
*Tool requirements may be under parts.

4.21 Create Purchase Under the site buying policy, identify and create the non- stock parts requirement for

Request purchase. Availability and delivery need to be understood to establish a reasonable
start date.

4.30 Labour Assess the steps required for the completion of the job, this should include all affected

Requirements trade groups, operational, and contract personnel.

4.31 Contract Request Blanket orders should be considered prior to creating a new request for services or
rental agreements. Create appropriate Service or Rental request, proposed start date
and availability is required for a first cut Start Date.

4.40 Assign Start Date Planners after scoping the job will assign the proposed start date as to meet the

planned complete date or can be affected by the Annual or Long Term Plan. This
information will be used to communicate the requirement to the Scheduler. The
Scheduler and area supervisors will assess the validity of these dates and will adjust

15
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Role Step ID Step Title Step Description
these accordingly when establishing the upcoming schedule.
441 Promote to Usually a step or status to which the Planner will promote Work Orders.
Scheduler

16
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Version Date Description of Revision Author
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Purpose
The intent of this document is to define the PAAR Level 1 requirements for the PM Procedure.

Preventive Maintenance (PM) is planned and scheduled maintenance performed at an established
interval or frequency.

Preventive Maintenance (PM) is predetermined, regularly scheduled maintenance that is designed to
prevent equipment failures. The interval is usually run hours, miles/km traveled or calendar days.

Preventive Maintenance does not require condition based monitoring, but includes condition
monitoring techniques like vibration analysis and oil analysis.

Critical equipment requires a cross functional team from maintenance and operations to analyze data
from equipment history, personal experience and manufacturer data to determine the technically
feasible steps to economically reduce failures. These steps can then be formulated into a PM for input
in the CMMS which PM includes resources, job steps, frequency and required materials. Updating the
maintenance strategy is a continual improvement process throughout the equipment life cycle.

Advantages of PMs

Planning is the biggest advantage of Preventive Maintenance over less complex strategies. Unplanned,
reactive maintenance has many overhead costs that can be avoided during the planning process. The
cost of unplanned maintenance include lost production, higher costs for parts and shipping, as well as
time lost responding to emergencies and diagnosing faults while equipment is not working. Unplanned
maintenance typically costs three to nine times more than planned maintenance'. When maintenance
is planned, these costs can be reduced. Equipment can be shut down to coincide with production
downtime. Prior to the shutdown, any required parts, supplies and personnel can be gathered to
minimize both equipment downtime and labour hours. These measures decrease the total cost of the
necessary maintenance.

Effectively planned, scheduled and completed PMs will improve system reliability, decrease operational
cost and unplanned system downtime and provide a safer workplace for our crews. Also, service
records will be maintained and available for future reference to allow Asset Management to make
informed decisions on refurbishment or replacement of these assets.

When PMs are planned in advance the labour and material plans do not have to be re-written each time
the service is called to create a work order. This both saves planning time and provides a platform to
continually improve the PM plans and data.

! The Cost of Unplanned Maintenance includes the costs of extra equipment downtime, extra Maintainer hours
required, emergency materials sourcing and air freight. To add to this, unplanned jobs are inherently less safe than
planned jobs.
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PM Services are pre-approved and pre-scheduled. PM Work Orders do not have to be handled by so
many people prior to execution. PM Work Orders by-pass the Gatekeepers and many of them may
bypass the Planners once they are created and planned.

Disadvantages

Unlike Reactive Maintenance, Preventive Maintenance always requires maintenance planning. This
requires an investment in Planner time and resources not required with less complex maintenance
strategies.

It is important that PM routines be both technically feasible (i.e. you have the technology to perform the
task and assess the results) and economical (i.e. doing the task is cheaper than the consequences of
failure). Commonly, Preventive Maintenance frequency is incorrect. Unless, and until the PM
frequencies are optimized, too much or too little Preventive Maintenance will occur. Repair activities
generated from PM inspections should be monitored to measure PM efficiency.

In order to measure PM cost and the consequences of failure, both the real cost of a maintenance
person-hour and the cost of unavailability must be known. Both of these factors must be kept up-to-
date.

Business Process - PM

The Preventive Maintenance programs in JDE E1 generate work orders, checklists and procedures on a
predetermined schedule. PM cycle is reset when the order is moved to Complete Status and data
entered. Overdue PM'’s can be tracked by percentage due. PM’s over a defined threshold percent
greater than 100% due should be considered overdue. PM’s completed at a defined threshold percent
less than 100% due should be considered to have been completed too early.

Completion of PMs in a timely fashion is a goal that must be supported by all parties, especially
Operations and Maintenance groups. Maintenance groups must have appropriate labour resources
available and Operations groups must make equipment available. The risk of not completing the work
must be balanced against the long and short term needs of the organization. PM late non-conformances
may be due to failure to release equipment resulting from aversion to the risk of running without
backup or to the risk of transferring load from running to stand-by equipment.” It is essential to operate
the equipment in the way it is designed, and in accordance with its agreed operating context’. One of
the more important elements in defining the operating context or equipment is redundancy.

? Revision 2: Aversion to risk of making equipment available for maintenance points to the need to consider (1)
more condition monitoring approaches for running equipment; (2) Different maintenance tactics for running and
standby equipment; and (3) accepting that if one cannot transfer load reliably between running and standby
equipment, then you don’t have a standby.

3 Operational context: The current condition, environment, and culture in which you operate a piece of equipment.

4
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Redundancy affects the design of the appropriate maintenance tactics for the equipment. This means
that if the equipment was designed with a standby capability, and the current operating context
confirms this, then any type of work involving a shutdown of the equipment may be scheduled at any
time. Other operational and environmental considerations may dictate actual completion date.
Scheduling PMs may also include consideration of the most effective use of time and resources. Often
travel or cancelled outages due to operational needs will hinder a crews ability to complete a PMin a
timely manner and may result in added cost and effort.*

All PM’s set up should have BOM attached, regardless of whether or not the task requires parts. The
BOM attached to the model work order contains the routing instructions (Job steps and estimates - “THE
PLAN”) and the parts requirements, both direct purchased and inventory. PM work orders could be
generated at a Status “Waiting to schedule” and if they do not require a reduced load (i.e. a unit
outage), purchased materials or outside services they should bypass the planning stage. The routing
instructions from the BOM automatically populate the new PM work order. BOMs aid in the warehouse
in preparing materials in advance for a scheduled PM in timely manner and ensure that the estimated
hours and crews are identified for the weekly schedule.”

The lack of availability of long lead time materials, where those materials are required for PMs, can
cause significant delays in competing PMs. If this is a concern, and to avoid undue increases in
warehouse inventory holdings, the following options should be evaluated in terms of their financial risk:

e The PM Services can be configured to create work orders at a Maintenance Service Percent Due
low enough to ensure that materials are committed and received in advance of the need. In this
scenario quantities of the materials are configured as stock items but not normally held in
inventory but are ordered through inventory replenishment when demand is created. This may
be appropriate when the usage frequency is a multiple of the replenishment duration.

e The items may be made into stock items. This may be appropriate when the frequency of
demand for the material is not much greater than the time to replenish inventory. Stores
management may adopt strategies to reduce the replenishment time, such as vendor pricing
supply agreements.®

If while performing a PM task, it is necessary to perform repair maintenance, the Technician should
write a separate work request in all cases. He should make the correction if it takes less than % hour;
above that, others must be informed and make the decision regarding how to handle the defect. This
limit is necessary because without it, the PM Technician can spend too much time correcting and not

* Revision 2: This paragraph added
> Revision 2: Revised sentence on the usefulness of PM BOMs
® Revision 2: Added this paragraph on materials planning and integration with Stores processes.
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enough time performing PM activities. If a Corrective Work Order is not created, we will have
inaccurate failure history and costs of PM.

PM work orders should include work procedures with details, like tolerances and methods. Without
detail, PM depends on the Maintenance Technician’s memory and personal skills. His/her approach
may or may not be correct. Even if it is correct, it could get lost if the person leaves or is reassigned

A PM schedule can be created for any piece of equipment for which you require recurring maintenance
tasks. On each PM schedule, indicate each service type that should be associated with that equipment.
Also specify the rules governing how and when each service type is performed.

Service types can be used:

e For regularly scheduled maintenance

e For unscheduled maintenance tasks (such as cleanings on an as-needed basis or repairs at the
point of equipment failure.

e To signal warranty service

e For other planning events not necessarily associated with Preventive maintenance tasks (such as
license renewals and re-certifications)

e Forinvestigations Orders from Condition Alerts

PM Work Orders may be generated by several methods.

e Generating by Batch Process, both manual and by nightly scheduled event
e Generate Planned Unscheduled Events - Manual

e Generate by Pre-firing or Overriding the Scheduled Event - Manual

e Condition based alerts — both manual or automatic

It is common to set and forget PM routines. The system should be set up to generate most of the PM’s
for a site at night so that in the morning the jobs will be ready. The ability to create orders at any time is
possible but should only be available to a high level user of the PM system. PMs may also be set up to
generate on certain days of the week or month in order to make it easier for scheduling.

There are certain types of PM’s that can be assigned for manual generation or ‘on request’ generation.
Within E1 these tasks would be considered Planned Unscheduled Events. In this situation, the model job
plan is created but is not set up on an interval (there is no PM Trigger or frequency).

There is an ability to override the schedule event and generate scheduled PM on request. This is a
necessary requirement, but should only be used by JDE Users with a good working knowledge of the PM
system.

PMs are pre-approved model work plans that have been assessed and accepted as required tasks to
maintain the integrity of the equipment to which they have been assigned. A continuous improvement
process needs to be in place.
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It is important to advance the status of PM Work Orders to 70 as soon as they are completed, and
especially so for single cycle PMs. All completed documentation including WO “Actual Work Performed”
and check sheets must be completed in a timely fashion.

PM Schedule, task, and check sheet continual improvement should be part of daily activities. Formal
reviews of maintenance tactics, using a methodology such as Reliability Centered Maintenance (RCM),
should be performed regularly or when the operating context of the assets changes.

All PMs should be reviewed to determine what portions of Preventive Maintenance can be completed
on-line as well as outside of the traditional maintenance season window. This can result is short outage
times (higher availability) and better utilization of crews and equipment’.

Continuous Improvement

) 5 I tion: Based on
Team: TEPEIE lINRITELTRIE Historical Data
Maintenance Engineering Design Notes Assess:

Discuss Equipment &

Crafts Original Manufacturer Details =
Operational Data

A 4

A

. Frequencies

Operations Operating Data e  Whatis
Planner CMMS Data being done
Asset Specialist . Condition at
PM

v

Review and add, delete, modify, or
change tasks frequency if necessary
Team, Asset Owner, Work
Execution Manager

A

Continuous

Improvement

Execute PM
Maintenance

A 4

A
Adjust PM schedules in

CMMS
Planner/Scheduler

’ Revision 2: Three paragraphs added as part of AM Champions review.
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PM Metrics

Does the plant/area have a documented PM / PdM procedure in the standard Nalcor format and
aligned with the Nalcor standard in sufficient detail to provide guidance on PM and PdM
management requirements, including roles and responsibilities. The procedure is in force and
has been effectively communicated.

There is a plant/area guideline in place for selecting appropriate PM, PdM, CbM, and Operator
basic care tasks, including a focus on critical equipment, an understanding and quantification of
the cost of maintenance and the consequences of equipment failure.

There is a plant/area guideline in place defining approval for new tasks that recur at a defined
frequency (days and meter based PMs).

There is a plant/area guideline in place defining the requirements and approvals necessary to
defer or cancel tasks that recur at a defined frequency (days and meter based PMs), and
especially those tasks associated with Critical Equipment.

PM Compliance, as measured from PM Backlog.

Number of Cancelled PM Services

Corrective work orders created as a result of PM Inspections.

Survey of completed PM WOQ'’s requiring check sheets with completed check sheet data
attached, where the data is useful in future work or for asset history.8

% PM Jobs with standard Labour plans and standard Labour & Material Plans

Number of PM Check Sheets sourced from binders, and not attached to PM Model WOs’

Approvals

(name) (signature) (yyyy/mm/dd)

(name) (signature) (yyyy/mm/dd)

Appendix I - Definitions and Business Rules
1. A Work Order is not necessarily a PM Work Order because it is generated from the PM Module

in the CMMS. Technically, any Work Order type may be generated from the PM module.

® Revision 2: Added check sheet availability through JDE as a metric as a result of AM Champions review. Note that
there may be cases where the attachments are on the asset record instead of on the WO. If so, supplemental data
should be used, since the asset supplemental data is also available on equipment records.

° Revision 2: Added check sheets attached to the model work orders as a result of AM Champions review
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Role Step ID Step Title Step Description
MW 1.00 | Identify Need tor a Identifying the need to create or change Model work orders can happen through:
Maintenance PM or e New Assets/Equipment bought or installed
Standard Job e OEM Identified — new requirements and updates.
e Historical Equipment failure Assessment.
e Work Order Planners/Scheduler assessment —through Continuous
Improvement
MW 1.01 | Maintenance Normally there are two reasons for an Equipment PM review.
Engineering to e New Assets are being added through system change or Capital Projects
review overall PM e Equipment identified for assessment or review due to increasing failures,
program for breakdown by several equipment measurements
Il;(ljanngniTr?grm Asset affected equipment. e Increasing Failures to certain Equipment Types
e Changes to Regulatory requirements
MW 1.02 | Identify New Model | Where new PM or duties have been added or expanded to include these equipment.
WO Description &
Equipment
MW 1.03 | Specify Changes to Where expected results and not matching Manufactures Recommendations.
Model WO
Description
MW 1.04 | If Maintenance If standard BOM’s are used for types of services or commonly used routes

Routes to be used,
specify Equipment
included.

10
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Short Term
Planner

MW 2.00

Assemble the
Information
Necessary to create
a BOM Header and
make request.

Where new BOM are required follow BOM standard Process

MW 2.01

Create new BOM
Header with
Number and
Description
specified, in the
correct B/P(s)

Where new BOM are required follow BOM standard Process

MW 2.02

Create or Revise
Model Work Order
at Status “M” with
BOM Number.

Add or change BOM number to existing Model work order or create model from new.

MW 2.03

Revise Parts plan in
BOM as required

Easily accessed through Model Work Order

MW 2.04

Revise Labor planin
BOM as required

Easily accessed through Model Work Order

MW 2.05

Add or update
description or
standards on WO

MW 2.06

Revise WO Codes as
required

Make sure all appropriate items have been added to the parts list

MW 2.07

Continue to PM Set
Up Sub-Process

Preventive Maintenance Routes

11
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Role Step ID Step Title Step Description

PR 1.00 Confirm or Adjust
Model Work Order
Description, Coding,

Long Term and documents
Asset Planning | PR 1.01 Unscheduled

Corrective or
Condition Based PM
or Scheduled
PM?

PR 1.02 Approval for For PM that can have large monetary value or requires system down or interruption,
Recurring Cost and these types can affect both Budget and have production impact both the Short and

Asset Owner Equipment Long term Asset Planning groups should be contacted. — Step 2.00

Downtime &
Frequency

PR 1.03 Specify Scheduling Where data collection is required for Equipment Conditions even though these can be
Method. Specify feeding into a condition monitoring, the acts of collection of these data are not
frequency & %Due considered a Predictive Activity.
for creating PM WO. | Itis the result and there assessment that can generate the PDM Work Order.
Identify Associations | Capturing Meters is strictly a PM route activity.

Long Term to other PMs where | If Meter reading — move to PR 1.06
Asset Planner needed.
PR 1.04 Specify how As stated, the Who, What and With (device, or method) questions need to be answered

condition based
data analysis will be
performed, and who
is responsible...

before setting both the model work order as well cycle times in which to take these
measurements.

13
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Role Step ID Step Title Step Description

PR 1.05 Initiate routine Identify both the Responsible parties as well as collection cycle
collection of
equipment
condition data.

Asset Owner Involve others as

required.

PR 1.06 Initiate routine Identify both the Responsible parties as well as collection cycle
collection of meter
data.

PR 1.07 Create Equipment
PM Schedule

PR 1.08 Set up PM Master
with Model WO &
Estimated
Occurrences

Supervisor, PR 1.09 Identify It is important to note that depending on the type of PM Service types
Short Maintenance e Calendar
Term Work Service to be used e Meter
Planning e Condition
& Scheduling It is important to select the correct service type

PR 1.10 Request New All New Service types will have to be set up in the Maintenance rules correctly before
Service if one not using. Forward to Planner for set up verification.
available

PR1.11 Set up Maintenance

Loops where
required (Scheduled

14




PUB-Nalcor-136, Attachment 3
Rate Mitigation Options and Impacts Reference, Page 100 of 172

Role Step ID Step Title Step Description
PMs Only)
PR1.12 Set up Associations
to other Scheduled
PM Services
Where Required
PR 1.13 Set PM to initiate by
Scheduled Date or
Last Completed date
or meter.
Supervisor, PR 2.00 Reviews to identify Identify how these new PM requirements, affect both budget, and its production
Short any impact on Short | impact.
Term Work Term Asset Plan
Planning
& Scheduling
Long Term PR 2.01 Identify impact on Identify how these new PM requirements, affect both budget, and its production

Asset Planner

Long Term Asset
Plan

impact.

15
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Preventative Maintenance Work Order Creation Process —To Be

WO SCHEDULER

PM 1.05 Py
PM Schedule |
PM 1.01 PM 1.03 PM 1.04
Update % Due of all open PM 1.02 Report On Overdue PM Program
—| PM Services P Project PMs For 5 » & Cancelled PM > Review & <+
No PM Status Change or Weeks Services (Inquiry) Update Sub
WO Creation J\ Process
) 4
START
PM Multiple Runs
PM 2.00
Seasonal PMs Weekly Run
— v
Create WO
) 4 v
PM 1.00 PM 2.01
Confirm Meter On Line PM Service :M 2o ial i 2:05d ial PM 2.08
Readings Are Up-To- - Weekly Run o | Confirm Materia Compare Required Materia 30 Day
> 7| Quantities On Hand —» Quantities To On Hand >
Date In The CMMS - Schedule Sub
e Create WO (Report) For WOs Quantities (Report) For 30 Process
4 . » On Weekly Schedule Day Schedule
A
Insufficient Quantities On Hand
PM 2.02
Plant condition Specific
PM 2.06 PM 2.07
—> PM Weekly Run . X .
Identify Which WOs - Material
To Change To Status 71 | Expediting Sub
reeite B, Awaiting Materials Process END
A
PM 2.03 i
»[IRLEECYEMRavRLY PM 2.09 PM 2.10 PM 2.11 PM 2.12
Weekly Weekly Schedule Work Order Identify Work Order
Create WO » » »
: Schedule Sub Created Execution Sub Differences or
Process Process Required Changes

16
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Role Step ID Step Title Step Description
PM 1.00 Confirm Meter It is important that where sites are using Meter triggered PM’s that there is a
Readings Are Up-To- | coordination that these readings are completed before the batch run of the PM
Date In The CMMS generation program
System
PM 1.01 Update % Due of all | This first Batch run is to keep the PM system Current with % due and does not update
open PM Services or create work orders.
No PM Status This will be set up to run automatically during off hours
Change or WO
Creation
WO Scheduler PM 1.02 Project PMs For 5 Once updated the WO Scheduler can run the PM Projections out for a minimum of 5
Weeks weeks. This will give the Scheduler the ability to see the upcoming events, as well as
Statistical the material demands the system is forecasting. — go to step PM 2.05
update and PM - - - —
Assessment PM 1.03 Report On Overdue | This standard report can assist with the Health of the PM system and give insight for
& Cancelled PM what PM’s may require attention or create a requirement for change of PM.
Services (Inquiry)
PM 1.04 PM Program Review | This continuous PM Improvement need to be managed by a combination of personnel
& Update Sub e Asset Specialists
Process e Work Execution Managers
e Operations and/or Asset Owners
The time frame for this is site dependent, and should be triggered from the Prior health
that the Overdue/Cancelled report will give you
PM 1.05 PM Schedule Update PM Schedule to the approved changes required. — See PM Routes
PM 2.09 Seasonal PMs Site specialist or Schedulers should be responsible for the Batch running of this process.
Weekly Weekly Run -
Schedule Create WO
Sub
Process

17
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Role Step ID Step Title Step Description

PM 2.01 On Line PM Service | Site specialist or Schedulers should be responsible for the Batch running of this process.
Weekly Run -
Create WO

PM 2.02 Plant condition Site specialist or Schedulers should be responsible for the Batch running of this process.
Specific PM Weekly
Run - Create WO

PM 2.03 Weekly PM Daily This will be set up to run automatically during off hours
Run - Create WO

PM 2.04 Confirm Material Identify the required parts for the generated work orders and their availability.
Quantities On Hand
(Report) For WOs
On Weekly Schedule

PM 2.05 Compare Required Working with Supply Chain — assess the missing parts required for the upcoming and
Material Quantities | forecasted PM’s
To On Hand
Quantities (Report)
For 30 Day Schedule

PM 2.06 Identify Which WOs | Where Supply Chain cannot satisfy parts requirement and change status to Awaiting
To Change To Status | Material
Awaiting Materials

PM 2.07 Material Expediting | See Material Expediting
Sub Process

PM 2.08 30 Day Schedule Sub | See Scheduling Process
Process

PM 2.09 Weekly Schedule See Scheduling Process

Sub Process

18
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Role Step ID Step Title Step Description
PM 2.10 Weekly Schedule Print Weekly work orders for Execution
Created
PM 2.11 Work Order See Work Order Execution
Execution Sub
Process
PM 2.12 Identify Work Order | For continuous improvement monitor the Planned vs. Actual

Differences or
Required Changes

19
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Corporate Business System - ERP Assessment
Business Process Document
Work Order Prioritization
Asset Management
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Version Date Description of Revision Author
R1 2016-12-20 Updated after process review S. McCarthy
R2 2018-08-10 Updated after AM Champions Review S. McCarthy
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Purpose

The Work Order Prioritization Procedure ensures the highest value work is completed in the proper
sequence with available resources and ensures that resources are directed to maintenance work based
on the work’s true urgency, including minimizing maintenance and forced outages and customer
service interruptions.

In order to accomplish this, the work must be planned and scheduled in the appropriate sequence. The
Work Order Prioritization Procedure must ensure that the relative impacts to Safety, the Environment,
and Production are taken into account along with the probability when assessing the priority of any
Work Order under consideration.

Appropriate Operations and Maintenance personnel, and Asset Specialists, must have a complete
understanding of prioritization and follow the established procedure.

Area and Plant Managers must ensure that the Work Order Prioritization process is in place and
followed, and that the appropriate personnel are trained in the procedure.

Business Process - Prioritizing Work Orders

Gate Keeper

The Gate Keeper should be one person or a group whose primary responsibility is to represent the
interests of all stakeholder groups while coding and promoting new work (good work) to be assessed
by Planning. A Gate Keeper committee would have representatives from Operation, Maintenance and
where needed Asset Specialists and Engineering. Whether the Gate Keeper were a single individual or
a group, then the needs of all stake holder groups would have to be fairly represented and the
member(s) would have detailed technical knowledge of the equipment and its failure modes. This
position allows the Short Term Planning and Scheduling personnel to focus actively on planning (at the
appropriate time') fully scoped work orders and coordinating the efforts of the entire maintenance
crew.

All requests for the use of Maintenance Services shall be made using a Work Order in the CMMS.
Should the work scope be defined as “emergency”, the work order must be created as soon as
possible, and no later than the end of the shift, or overtime call-out event.

The responsibilities for the Gatekeepers should include the following when reviewing work order:

e Accept/Approve or reject New Work Priority

1
Revision 2: Added text to highlight that Planners should plan jobs in time, but not too early, and in the appropriate order.
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Eliminate Duplication

Identify requirement against long term plan

Clarify the Description — Clarify the problem, and extent of what the plan should include
(repair, replace..)

Add or update coding - failure, reporting ..... required to support ongoing assessments
Accurately identify the Equipment

Confirm and if necessary update the Business Unit or Project (Ops vs. Capital)

Enter the Planned Start Date (rough cut requirement to aid in the organization of planning
activities)

Enter the Requested Finish Date (based on plant/customer needs and equipment condition)
Promote to Planning

Approve as Break in °Work if appropriate — Emergencies or Break in Work bypass the Planning
stage and goes directly to active work.

Identify the level of Planning required (Minimal or full detail)

Additional related activities for the Gate Keeper role:

Receive feedback from planning — where job scope creep occurs or planning process reveals
that the work cannot be executed prior to the Planned Complete Date

Receive feedback from Scheduling — when complete dates are going to be missed for a
reprioritization.

Provide feedback to Work Order Originators regarding quality and completeness of Work
Requests.

Proactive vs. Reactive Work
Proactive Maintenance is the combination of Operator performed maintenance, preventive

maintenance, and condition based monitoring activities conducted to prevent, eliminate, or delay

failures; to detect failures, or to reduce the consequences of the event before failure occurs, and also

the work activities identified from them. In general, a proactive action is one that is planned,

scheduled and executed before a break-down occurs, and includes maintenance prevention activities.

Proactive Maintenance processes include several sub-processes, including identification of critical

equipment, failure analysis, basic operator care and Reliability Centered Maintenance (RCM).

All Scheduled jobs are not Proactive, and all Repair jobs are not reactive.

2
A Break-In is any work that is performed during the weekly scheduling period that was not on the schedule when it was set in the prior week.

2
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lilentified Pre- Is there

Failure | Proactive? | Corrective? planning Advance

lMode? possible? Warning?
Predictive Mtce. Y Y N Y Y
Predicted Mtce. Y Y Y Y Y
Preventive Mtce. Y Y N Y Y
Detective Mtce. Y Y N Y Y
Detected Mtce. Y Y Y Y N
Mo Scheduled Mtce. Y N Y Y N
Emergency | Urgent Y N Y 7 N

Figure 1 - Proactive vs. Reactive Tasks. Jobs with no advance warning are reactive’.

The question of whether a Corrective job is reactive is usually resolved as follows:

e [fitis an emergency, then the corrective job is Reactive.

o [f the equipment is in a functionally failed state, then the corrective job is Reactive.

e Regardless of whether the defined maintenance tactic is “run-to-failure”, if the equipment is in
a functionally failed state, then the corrective job is Reactive.

o [f the equipment has not failed functionally at the point when the repair is actually performed,
then the corrective job is Proactive.

The vision for a Proactive culture includes the following achievements:

e Accurate Backlog of Work

e No Emergency Work

e High Schedule Compliance

e Paperless Environment

e Reasonable Overtime

e  Partnership between Production and Maintenance
e Operator Care Program (Operator Routine Duties)
e Exceed Environmental And Safety Regulations

e Increase Equipment Availability And Reliability

e Decrease Maintenance Costs per Unit of Production (or replacement asset value)
e Integrate with Operations & Engineering

3
Revision 2: Changed Figure bottom left hand cell from “Emergency/Reactive” to “Emergency/Urgent”
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Minimum Requirements for Work Order Prioritization
e Develop a Work Order Prioritization matrix to balance risk [probability (urgency) and
consequence’ (importance)] for reactive maintenance.

Consequences shall include those for Safety, the Environment, Cost and Production
Loss / Customer Service Interruption.

Suggested formats are included in the appendices

Threshold levels for Consequence (Importance) should be defined locally.

o Develop a method for prioritization of Project (Improvement) Work involving changes to
equipment and/or process on the basis of avoided cost.

e  Prioritize Proactive Corrective Work Orders based on assessed equipment condition.

e Prioritize Preventive & Predictive Maintenance tasks to get them completed within ten percent

either way of their defined frequency.
e Threshold values for Safety, the Environment, and Production Loss / Customer Service
Interruption shall be defined clearly enough to be used as a guide to support the process.

o The Work Order Priority resolved from the Work Order Prioritization matrix shall result in an
assigned Work Order Requested Finish date.

The Requested Finish Date for Proactive Maintenance shall take the timeframes of the
P-F °curve into account.
There should be no Work Orders in backlog with Requested Finish Dates in the past.
The Work Order “Requested Finish Date” represents an agreement between
Operations or other stakeholder and the Maintenance group that the work will be
completed by that date.
=  The Work Order Requested Finish Date may be adjusted as often as required
because of new conditions (i.e. not deteriorating as quickly as expected;
backup equipment condition deteriorating) or an improved understanding of
the failure mode.
= “Requested Finish” dates for corrective work orders® will not be set based on
availability of equipment or resources.
=  Changes to the Work Order “Requested Finish Date” can only be done by the
Gate Keeper.
The Work Order “Planned Start Date” is Not used for Work Order Prioritization, but for
Scheduling.
=  The “Planned Start Date” should be an appropriate number of days before the
“Complete By” Date.

4 For reactive maintenance, the consequences are those that will occur if the breakdown is not repaired. Consequence should not be used
alone, but only with probability.

® The P-F Curve as used here refers to the time from the discovery of the Potential Failure (P) to the expected time of the Functional Failure (F).
The Functional Failure is defined as the point at which the equipment no longer does what Nalcor wants it to do. (i.e. if a pump needs to
transfer 30 USGPM from a reservoir to a tank, when it can only move 29 USGPM it has functionally failed; it is not design capacity but desired

capacity).

® Revision 2: Corrective Work Order Requested Finish Dates should not consider resource availability. The Planned Start Date is used for

scheduling.
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= The “Planned Start Date” reflects equipment and resource availability, not
priority.
=  The “rough cut” Planned Start Date is to be used by the Planners to schedule
their activities.
= The Planned Start Date may be adjusted by the Planners to reflect materials,
equipment, or resource availability, as long as it remains a sufficient number
of days prior to the Requested Finish Date.
The Work Order Prioritization process shall occur only after any emergency risk mitigation
activities are completed and reviewed (i.e. hang a tarpaulin, then prioritize the roof repair).
The Work Order Prioritization matrix is approved by Plant or Area Manager(s).
Immediate Health, Environment, and Safety problems and Major Production Losses should
receive the highest priority, and result in schedule break-ins.
Controlled Health, Environment, and Safety problems and Minor Production Losses should
receive a lesser priority, but may result in a schedule break-in.
Equipment criticality should be taken into account, but not by itself. The failure mode, system
design, and the condition of backup equipment should also be considered. No formula can
automatically take these factors into account to assign a work order priority.
Consideration should be given as to how to prioritize shutdown jobs that might be scheduled
earlier as Opportunity Maintenance’.
Consideration should be given as to how Customer Service Work Orders should be prioritized.
Preventive Maintenance, Predictive Maintenance, and Corrective Maintenance should be
performed as scheduled unless break-in work prevents the work being done.
The Plant or Area Manager should ensure that the appropriate personnel are trained on the
Work Order Prioritization process.

Metrics that shall be used as KPI's for the Prioritization function

Percent Break-In Work
Percent Proactive Work
Percent Emergency Work

Validation of the Prioritization Process

Confirm that the Prioritization matrix exists and is available for use.

Confirm that Gate Keepers daily review and prioritize new work orders and re-assess work
orders whose Requested Finish Dates are approaching.
An assessment should be made of the level of awareness of the Work Order Prioritization
procedure through interviews with first and second line Maintenance and Operations
Supervision and observation of gate keepers.

Work Orders should be sampled to assess the level of adherence.

Opportunity Maintenance usually refers to work that required a shut down or de-rated plant or system condition not usually available, which
work is performed when other circumstances, like a forced outage, make the performance of the work possible ahead of a Scheduled Outage.
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e Training records should be reviewed.

o The amount of reactive work should decline over time to a more acceptable level.

e There should be a local process, approved by area management, defining in what ways this
process is implemented across the local area, including scope and personnel or position

assignments.®

Approvals

(name) (signature) (yyyy/mm/dd)

(name) (signature) (yyyy/mm/dd)

8 Revision 2: Added this bullet.
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Appendix I - Definitions and Business Rules

Business Process
Work Order Prioritization

The following sample business process provides only the first level of detail Information on the groups or individual
positions, their associated tasks (steps) in the process and high level descriptions for each step.

Work Order Prioritization — TO BE

based on the Prioritization
Matrix.

[J) START - WO
2 Prioritization
>
©
S WOP-03.1 Is there a
o WOP-01.1 Is there WOP-02.1 Is there major production
8 - immed‘iate Safet an immediate loss or customer
s Hazard? (refer to Y ——No— Environmental ————No——) outage requiring N
[} : Ny Hazard? (refer to some maintenance
o defined thresholds) ) .
o > defined thresholds) assistance? (refer to ]
= ' defined thresholds) v WOP-05.1 Is this an
= v environment or
cju (é) Yes No Maintenance WOP-04.11s there a Safety Related
] Involvement Yes mod_erate o Improvement? Or is
=) .E, Required for production I.oss. —NoP»| there a minor No
L = WOP-01.2 Can the Yes Cleanup (refer to defined production loss
SIS immediate Safety A_No Mitigation N thresholds) (refer to defined
© Hazard be Possible | thresholds)
k= controlled? v
a0 es T
= ¢ Yes
o WOP-02.2 Can the v
E immédiate WOP-06.1 Enter WOP-06.2 Enter WOP-06.3 Enter WOP-06.4 Enter
-E e R—— \Nophgétsliagon ) Priority 1 Work = Prlo';lety Ze\sl\tlork Pno;:yje\slzork PI’IO';IIV 4 V\t/ork
o Yes Hazard be Request. qu q eques
e Controllable controlled?
§ A
~
E=a] WOP-01.3 Take ves WOP-02.3 Take
% % 6 immediate action to Controllable immediate action to Immediate Cleanup is
w C v mitigate risk from ——— mitigate risk from Needed using Maintenance
g -oq-Ja < immediate safety immediate Environmental Contract Resources
= = O hazard. hazard.
© © 2
s 3
e & WOP-07.2 Create
O o Work Orders and/or
Project BU to
EElCiInuItole WOP-08.1 Review all
o repairs work orders created Proactive WOP-08.2 Prioritize and assign Fee:!gci-ig\:\lrg:lldgrder
[ since last meeting. ——— WO — Scheduled Completion Dates .
= P a a . " Originators on proper
5= Prioritize using site or based on Equipment Condition. Prioritization
(= v No area specific matrix. :
€ Yes h A WOP-08.3 Prioritize and assign
8 W(Ijt?—?ll \tl\le;(‘-! T; $r o Scheduled Completion Dates T
multiple potential failures - "
= mprovement WO————  based on avoided cost, the .
. WOP-09 Review Work
g ,"?t asallesitonte Project Schedule and Resource hing th
) original event revealed as Availability. Orders pusl |ng.t e
(7] a result of this failure? Requested Completion date
~ WOP-08.4 Prioritize and assign threshold and re-prioritize
% Reactive WO Scheduled Completion Dates or highlight to Scheduler.
(U]
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Role Step ID Step Title Step Description
WOP- Safety Hazard Safety Hazard Assessment: If a Safety Hazard exists,
01 Assessment and the condition can be controlled, then do so. If
the mitigation is beyond the control of the
Originator or their supervisor, and Maintenance
help is needed, then enter an Emergency Work
Request.
WOP- Environmental Environmental Hazard Assessment: If an
02 Hazard Assessment | Environmental Hazard exists, and the condition can
be controlled, then do so. If the mitigation is
beyond the control of the Originator or their
supervisor, and Maintenance help is needed, then
enter an Emergency Work Request.
If immediate cleanup is needed, then enter an
Emergency Work Request.
Follow rules of Environmental policy.
ORIGINATOR WOP- Major Production Major Production Loss or Customer Outage
03 Loss or Customer Assessment: If there is a Major Production Loss or a
Outage Assessment | Customer Outage beyond the established
thresholds, and Maintenance help is needed, then
enter an Emergency Work Request.
WOP- Moderate Moderate Production Loss: If there is a Moderate
04 Production Loss Production Loss beyond the established thresholds,
Assessment and Maintenance help is needed, then enter a
Priority 2 Work Request.
WOP- Environmental or Requests for Environmental or Safety related
05 Safety related Improvement should be Priority 3.
Improvement
Assessment
WOP- None of the above If the work order is not related to safety, the
06 environment, production loss or customer outage,
then it is a Priority 4.
WOP- Are there other WOP-07.1 Were other or multiple potential failures
07.1& problems revealed? | not as a result of the original event revealed as a
07.2 result of this failure? If so, then create the Work
Orders, and if necessary get a project approved and
Gate Keeper so code the Work Orders.
WOP- Check All New Work | WOP-08.1 Review all work orders created since last
08 Orders meeting. Prioritize using site or area specific matrix.
Prioritize AFTER Make sure the type, priority, and coding is correct.

Mitigation.

Assign Requested Finish Dates.
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Role

Step ID

Step Title

Step Description

Assign Rough Cut Planned Start Date as an aid to
the Planner in selecting which jobs to plan first.
(The Planner may adjust the Planned Start Date
after going through the Planning sub-process.)

WOP-
09

Make sure the
Requested Finish
Dates aren’t in the
past

If the Work is not being done as per the Requested
Finish Date, then the work order must be reviewed
and re-assessed for risk. It may be found that the
equipment is in better or worse condition than
expected, or that the mitigation chosen is more or
less robust then anticipated.

WOP-
10

Feedback to Work
Order Originators

Feedback to the Work Order Originators
suggestions to improve their use of the Work Order

Prioritization process.
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Evaluation Factors:

3)

Priority Matrix:

Medium High

Importance

Low

1) Importance = (a)*(b)*(c)*(d)*(e)*(f)
(@) The work is: Corporate
Reject if (a) =0 Other Mission Support Justifiable Essential
0 1 | 2 | [ 5
(b) The loss type is: Safety & Health
None Facilities / Equip. Production or Environment
1 | 2 | 3 | | 5
(c) Equipment Standby Unit in Critical to Plant or Critical to Entire Critical Safety
Criticality: Other Critical System Station Protective Device
1 | 2 | 3 | 5
(d) Loss can be Available Redundant
mitigated by: Equipment Available Backup Option Nothing
1 | 3 5
(e) Loss probability is: Low Medium High
1 | 3 5
(f) Loss Potential is: Minimal Moderate Substantial
1 | 3 5
Total = (a)*(b)*(c)*(d)*(e)*(f) Low Medium High
<=72 | 73 -1619 > 1619
2) Urgency:
How long can the work be delayed before the
above loss is incurred? Low Medium High
<=1 month
N/A > 1 month and > 1 week <=1 week

Medium

urgency

Priority Action Timeframe

B \mmediately

1-7 Days with Target Start

[ 8 Days — 4 Weeks with Target Start

Bl schedule as Required with Target Start

Figure 2 - Reference Hydro "Routine Work Prioritization, Rev. 5, 2004-11-10

10
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Evaluation Factors:

The following provides some guidelines when assessing the range of each evaluation factor. Both importance and
urgency can evolve due to changes in circumstances and these can ultimately impact the priority.

1. Importance
a. “The work is?” This factor covers the work category.

i. Other: The work is not required and should be rejected if it doesn’t fit into the following work
categories.

ii. Corporate Mission Support: At a bare minimum, our work should support our corporate mission
by aligning to our goals and objectives. For example, enhancing our public image through
provisions of materials and labour for municipal celebrations.

iii. Justifiable: This refers to work that will provide a benefit to the company that outweighs its
cost. These benefits may be financial or non-financial (E.g. Improved customer service index)

iv. Necessary: This refers to work required to maintain facilities and operations in adequate
condition to meet anticipated activity levels. For example, a derated unit at Holyrood may be
required at full load within a week because of system load projections. More examples of
necessary work would be JD Edwards is down (during normal service hours), the AS400
production machine is down, or the Corporate LAN is down.

v. Essential: Work that is required to meet government regulations, legal requirements, or
minimum environmental/safety standards. For example, work to address a class “A” safety
hazard or work covered under the wood pole agreement with Aliant would be considered
essential.

b. “The loss types” are as follows:
i. None if there is no loss associated with not performing the work.

ii. Facilities/Equip. if there is a potential or existing loss of support facilities or equipment not
directly related to the production or delivery of electrical energy. For example, line depots,
regional offices, Hydro Place, servers, office equipment could be covered under this loss type.

iii. Production if there is a potential or existing loss to equipment or systems related to the
production of electrical energy such as hydraulic or thermal generating equipment, dams,
control structures, etc. This type focuses on unit unavailability without having major customer
delivery implications.

iv. Delivery if there are potential or existing customer outages resulting from equipment or systems
involved in the production, transmission or distribution of electrical energy. The focus here is on
external customer outages due to generation unavailability, transmission line or distribution
feeder outages.

v. Safety & Health or Environment if the loss has or will have an impact on employee or public
safety and health such as rotten wood poles, defective distribution disconnects, line road
crossings, etc. or on the environment such as a potential contaminant release.

c. “Equipment Criticality” asks for an indication of how critical the equipment is to the company’s
operations.
i. Other is used to capture all equipment/systems that are less critical than those in the following
groups.

11
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ii. Standby Unit in Critical System would cover equipment like backup chargers in terminal stations,

ring bus breakers in terminal stations, backup 230 kV line protection, parallel lines, etc.

iii. Critical to Plant or Station covers equipment/systems that are critical to a plant’s or station’s
function such as line breakers, power transformers, RTUs, radial lines, etc.

iv. Critical to Entire System covers equipment/systems that are critical to the an entire system’s
function, whereby system is defined as the main power grid (interconnected island or Labrador)
or any isolated diesel system,

v. Critical Safety Protective Device covers equipment/systems that are in place to provide safety
protection in the event of equipment failure such as pressure relief valves, surge tanks, fire
alarm/protection systems, etc.

“Loss can be mitigated by” covers the kind of mitigation that could offset the impact of the loss.

i. Available Redundant Equipment covers equipment/system that is a direct replacement for the
equipment experiencing the loss. For example, this would include a parallel battery bank
charger, a parallel line or transformer, a spare diesel unit, backup line protection, etc.

ii. Available Backup Option covers options that are not direct replacements but provide the same
function. These options would usually come at some extra cost. For example, mobile
substations/diesel units/ transformers, temporary bypasses, alternate feeds, etc.

iii. Nothing covers the case where there are no options for mitigating the loss.

“Loss Probability” provides an indication of how probable the loss event may occur. This will require
judgment based on equipment history and present condition and may also be influenced by external
factors such as weather forecasts, load projections, system conditions, season, etc.

“Loss Potential”: An assessment of the loss extent that could be suffered to people (loss of life, injury,
etc.), environment (spills, exposures, hazards, etc.) and/or plant/asset/equipment/systems if the job is
not completed soon. This is not a probability assessment but an indication of how much damage could
occur. This again will require judgment based on system knowledge and external factors. For example,
if delaying a job could result in no injury, low plant/asset/equipment loss and significant environmental
loss, then the loss potential would be substantial due to the environmental factor. Another example
could be a computer virus, which affects a few people but has the potential to affect every user. This
case would have a substantial loss potential. The loss potential extent should also be evaluated in terms
of its cost. For example, minimal loss potential could be a cost of less than $1,000. Moderate loss
potential could be a cost of $1,000 to $10,000 and substantial could be greater than $10,000. These
limits would have to be agreed upon before implementing this methodology. Another consideration is
the loss’s impact on the system. For example, if the loss is limited to local systems such as a local server,
security system, air conditioning unit, vehicle, etc. or parts of systems such as a distribution feeder, a
terminal station, a generating unit in a multi-generator plant, etc., then it may be considered a
moderate loss. However, if the loss affects or will affect an entire system such as the Island grid, an
isolated diesel system, an interconnected distribution system, the ECC control system, all PC users on
the corporate network (E.g. Software virus), etc., then that should be considered a substantial loss. Staff
productivity needs to be considered here in the case of losses associated with facilities or equipment
like servers, buildings, printers, etc. The loss potential could range from one person (i.e. minimal) to all
users (i.e. substantial).

2. Urgency

a.

This factor takes into account the timing requirements of the work. This is again a judgment call that
takes into account risks. One needs to consider the above loss potential(s), along with its probability, to

12
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determine how long the work can be delayed before incurring the loss(es). Influencing factors could be

weather or season, unit outage coordination, load projections, coordination with other higher priority

work, or work type (E.g. Preventive maintenance, Corrective Maintenance, etc.). For example, an

impending lightning or sleet storm may necessitate that work be carried out within the next 2 days or a

planned unit outage may be coordinated with previously unidentified work to take advantage of the

outage. In any case, the urgency chosen needs to be justified based on some risk assessment. The user

will indicate N/A (i.e. not applicable) for work that doesn’t have any losses associated with it.

3. Priority Action Time Frames
a. The following timeframes are merely guidelines for planners when scheduling work. They may be

impacted by resource (human and goods & services) availability. The main emphasis is that higher

priority work should get completed before lower priority work.

Priority 1 = Immediately (An injury has occurred or may occur; customer outage is ongoing or
pending; necessary production is stopped or about to be stopped; or significant damage to
plant/asset/equipment or environment has occurred or may occur. This is urgent reactive work
of high importance, with no planning or scheduling within JDE).

Priority 2 = 1 Day - 7 Days with target start date (Work must be started as promptly as possible
with some planning done prior to it's commencement, as time permits. This is reactive work
with some planning and scheduling within JDE.) This work is of an either high urgency and
medium importance nature; or medium urgency and high importance nature.

Priority 3 = 8 Days - 4 Weeks with target start date (This is important proactive work that is not
urgent and must be fully planned and scheduled within JDE.) This work is of an either high
urgency and low importance nature; medium urgency and medium importance nature; or low
urgency and high importance nature.

Priority 4 = Schedule as required with target start date (Any work that is required to be done but
is not, at this time, affecting safety, health, environment, production or cost. It may be
upgraded to another priority should the work become more urgent due to deteriorating or
changing conditions. This is required proactive work of low to medium importance and low
urgency or low to medium urgency and low importance that must be fully planned and
scheduled within JDE).

13
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Appendix 3 - Alternative WO Prioritization Matrix

Reactive Maintenance Prioritization Matrix
RISK = CONSEQUENCE x PROBABILITY
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Figure 3 - Sample Prioritization Matrix. Refer to attached file for complete document.

Priority & Codes
- . Schedule
Priority Definition Target Date
Breaker?
Emergency Imr::ﬂ:telv Yes
2 Urgent (High Priority) Complete in Possibl
& 8 1-7 days v
. Complete in
3-1 Routine 14 Days No
Complete in
3-2 Routine 30 Days No
4-1 Routine CD;:_]'prljztiin No
: Generic AM Reactive
Complete in . e .
4-2 Routine 365 Days No WO Prioritization Mat

Figure 4 - The matrix result shall result in a Requested Finish Date’

° Revision 2: Generic Matrix revised to use “Target Date, and to specify that while an Emergency should be started
immediately, it will not necessarily be completed in one day.
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Version Date Description of Revision Author
R1 Aug 20, 2015 Added Metrics section S. McCarthy
R2 2016-12-20 Updated after process review S. McCarthy
R3 2018-08-14 Updated after AM Champions Review S. McCarthy
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Purpose

The “scheduling function” is the hub from which all planned maintenance activity is coordinated. The
Maintenance Scheduler is responsible for scheduling preventive and regular maintenance with minimal
interruption to production operations. In this capacity, the Maintenance Scheduler is the principal
contact and liaison person between Maintenance and Operations and other supporting departments in
relation to determining the timing for execution of planned maintenance work. The Maintenance
Scheduler works in coordination with the Maintenance Planner to ensure that Operations balance their
need for daily output with their need of equipment reliability through proactive maintenance. The
Maintenance Scheduler ensures that all internal customers of Maintenance receive timely, efficient and
quality services. The Maintenance Scheduler will adhere to all Safety and Maintenance guidelines, to
ensure a safe working environment and increase equipment longevity and improve labor productivity
and equipment availability.

e Facilitation of weekly work scheduling meetings with Maintenance, Operations and other
supporting departments.

e Attendance at, and if not facilitated by Maintenance first or second line supervision, facilitation
of Daily Schedule Update and Coordination meetings with Maintenance, Operations and other
supporting departments.

e Schedule and assign the work, integrating both customer (internal and external) and
maintenance's needs.

e Develop maintenance shutdown schedules integrating all activities into one comprehensive
plan.

e Coordinating maintenance work and projects.

e Creates and manage_Maintenance schedules.

e 5+ Year Long Term Schedule
e 1 Year Integrated Schedule
e 90 day rolling Schedule
e 4 week Rolling Schedule (30 days)
e Weekly Schedule
e Shut down Schedule
e Generate metrics to demonstrate performance and guide process® improvements.

Scheduling — determining when an activity can be accomplished based on available resources.

Scheduling Includes:

1 . . .
Replaced the word “drive” with “guide process”.
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Assigning jobs to appropriate blocks of time based on external & internal resource
availability, priority, material availability, and equipment availability.
Confirming materials availability for scheduled work.
Scheduling jobs in areas that require travel or that need the same equipment shut down in
the same blocks of time.
Preparing Gantt Charts for small Maintenance Outages based on Planned Work Order Steps
and available resources.
Approving Break-In Work
Daily Coordination among Front Line Supervisors, to include the following:
e Review jobs or work order operations that have hand offs to other Supervisors or
groups.

=  Confirm the expected completion of predecessor activities
e Higher priority jobs (break-ins) being worked

= |mpact on the weekly schedule.

= Potential impacts on resource requirements from other groups
¢ Reschedule jobs on the weekly schedule as needed.
e During overhauls or other periods of intense activity, the Daily Coordination meeting

requirements may become more formal.
Weekly Schedule Preparation, to include the following:
e Previous week’s results.
o Anticipated status at end of the current weekly scheduling period

Confirmation of available maintenance resources for the upcoming scheduling period.
e Discuss additional work found.

o Higher priority jobs (break-ins) being worked.
e Discuss production work priorities.
e Publishing a Resource Loaded Schedule for the next weekly scheduling period.
e Agree on major backlog jobs to be scheduled.
Weekly Schedule Compliance Review, to include the following:
e Previous week’s results.

o Review Schedule Compliance statistics.

o ldentify off-schedule situations and reasons.

= |dentify sources of problems and delays.

o Review corrective action taken.

o Review Break-In Work.
e |ssues/lessons learned and feedback from actuals.
Periodically purging the backlog.
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Business Process - Scheduling Work Orders

The purpose of Scheduling is to sequence the work tasks in a manner that allows the safest and most
efficient execution of tasks, and needs to include considerations for simultaneous operations,
minimizing production outages, coordination between work disciplines, etc.

Schedules are developed in conjunction with the appropriate Operations, Engineering and Maintenance
personnel.

e Work on assets by all groups must be integrated
e Examples of work that must be integrated into a single Maintenance Planning & Scheduling
system:
e Asset Integrity or Condition Assessment inspections by external consultants.
e TRO working in a Plant’s Terminal Station where a plant or unit outage is required.
e Network Services working in a Terminal Station.

Type of Schedules where Schedulers are involved, in order of increasing levels of detail:

e 5+ Year Long Term Maintenance Schedule

e The 5+ Year Schedule, whether by itself or as part of the schedule created and managed
by the Long Term Planning group, identifies major projects such as new generation and
transmission facilities, minor projects, and events such as outages and major PMs. The
5+ year Maintenance Schedule provides input to the 1 Year Integrated Schedule.

e larger or more important repetitive events should be included, such as Unit Overhauls,
but the individual PMs that make up the Overhaul tasks do not need to be listed in
detail

e 1 YearIntegrated Schedule

e Consists of major events for Maintenance and Capital, Shutdowns, Regulator
Inspections, Rebuilds and events that affect production. It is at this time that PM and
work orders may be assigned or assessed through forecast. This schedule is fed from the
5 year plan, PM Projections and Work Order backlog.

e Provides input to the budgeting efforts for the upcoming year.

e Resources should be loaded in the annual schedule to the levels defined and
documented in either corporate or local procedures, corporately defined levels taking
precedence’.

e 90 day rolling Schedule
o The Rolling 90 Day schedule is an update of the Annual schedule for major non-routine work
activities, with detailed focus on the next 90 days. This scheduled is usually tracked,
managed and updated monthly.
e 4 week Rolling Schedule (30 days)

2 . )
Revision 3: Added resource loading target for annual work plan.
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e Includes the activities from the 90 day schedule, and also the PM, PdM, and other
maintenance activities known from the CMMS. The data for the Rolling 4 Week schedule
comes from the CMMS system.

e Work Order Start Dates should be assigned within the 4 week window.

e Activities can be exported to Project Management Software at a detail level of one
activity per work order or at an Operation Step level if desired.

e Schedule loading by craft for each week is calculated and reported. Materials, external
services, & special tools for the work are actively confirmed for delivery by scheduled
date.

o  Weekly Schedule

e The weekly schedule is for the next 7 day period (i.e. Monday through Sunday) and is
locked down when approved (before the Schedule Period begins). Tasks assigned should
usually be able to be accomplished within the week-long schedule period.

e Shut down or Overhaul Schedule — May or may not be managed by the same group

e These are typically major events that affect Operations, and often requires the
management of work order tasks at a higher level of detail (i.e. shift-by-shift) than is
done for weekly schedules.

e Activities can be exported to a project management software where needed.

Backlog Review

An accurate backlog is necessary to be able to continually evaluate maintenance resource requirements
and to successfully perform planning and scheduling activities. Duplicate work orders and jobs that have
become irrelevant or impractical must be purged from the backlog, since they over-state resource
requirements and distract from real priorities.

The Gatekeeper(s) have a role to play in the identification and removal of duplicate work orders, and in
ensuring that work is not approved for Planning unless it is likely to be executed. The Planner(s) have a
role to play in that any duplicate work that comes to their attention should be noted as such and
returned to the Gatekeeper(s). In addition, to maintain an accurate backlog of work, periodic work
order backlog reviews and purges must be performed.

The purpose of conducting recurring backlog reviews is to ensure that:

e Invalid work orders are removed.

e Valid work orders have their information, equipment number, coding and status updated where
appropriate.

e Duplicate work orders are eliminated.

o Incomplete work orders reflect the current status of completion.

e Common problems with work order management are identified, and actions assigned to
eliminate or mitigate the basic causes.

Initially, a number of joint meetings will probably be needed to review all backlog work orders, one-by-
one. While this is tedious, it should be a one-time event if appropriate work order management
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processes are implemented to keep the backlog clean. After this first effort, the meeting frequency can
be reduced and the scope of review changed to cover discrete sections of the backlog. All backlog
should have been reviewed annually.

Scheduling Process Metrics
The following metrics refer to weekly regular maintenance scheduling, and except where specifically
noted, not to Shutdown (Outage) planning. Reports should be submitted to the Work Execution
Manager so that appropriate action can be taken to address any gaps.

e All Work Orders in the Weekly Schedule are fully planned in the CMMS.
e All Work Orders with Planned Start Dates less than 30 Days out are fully planned in the CMMS.
e Schedule Loading by trade
o Next week —target 100% resource loading for Maintenance trades, not for equipment
resources (i.e. special tools or resource-limited equipment).
= Based on resource loaded schedule produced by Scheduler divided by adjusted
resource availability for upcoming week.
o Two weeks out — target? (< 100%)
= Based on planned work orders involving Maintenance trades where the WO
planned start date is in the two week out period.
o Three weeks out — target? (< 2 weeks out target)
o Four weeks out —target? (< 3 weeks out target)
o Five weeks out — target? (< 4 weeks out target)
e Overdue Work Orders
o Number of Work Orders at status < In Progress with Planned Start Date in the past.
o Overdue backlog by trade for Work Orders at status < In Progress with Planned Start
Date in the past.
e Maintenance Planned Backlog by trade
e Unplanned Maintenance backlog
e Schedule Compliance
e Percent PM Compliance
e Percent Reactive Work
e Percent Proactive Work
e Repair Work Generated from PM’s as a Percentage of all Proactive Work.
e Creation of weekly schedule compliance reports, and quarterly schedule compliance summary
reports.
e  Confirm that Work Order Backlog review meetings:
o Are attended by at least a Maintenance and Operations representative;
o Are held at least quarterly and minutes are kept identifying the participants, the work
order groups reviewed and the results.
o Review all of the work order backlog groups at least once in an annual period.
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Scheduling Process Audit Requirements - Level 1

Scheduling determines when work should be performed based on priorities, the availability of the
equipment for work, and the availability of personnel, materials and parts, outside services, and
transportation.

e Work Orders are scheduled to be performed before the Requested Finish Date as assigned by
the gate keepers.

o A Weekly Schedule procedure exists that includes:

o Aswim lane flow diagram detailing for the plant or area the responsibilities by position.

o Arequirement for a Weekly Scheduling Meeting with Agenda defined and requirements
for keeping minutes defined.

o Arequirement for one or a group of Daily Scheduling Coordination Meeting(s).

e Targets are set for work order backlog by trade, in weeks based on expected resource
availability.

e Schedule Compliance is measured, issues documented, and recurring issues followed up and
action documented.

e  Work Orders are scheduled in the Weekly Schedule at least at a Work Order Level.

e Existence of Break-In approval procedure

o Confirmation of the knowledge and use of the Break-In approval procedure by
Operations and Maintenance and Project and Administrative personnel.
e Creation of quarterly Schedule Compliance review reports
o Confirmation of evidence of feedback through front line management of unforeseen
events that resulted in delays in execution of the work.
o Show evidence that such feedback was used in some concrete way to improve
Scheduling effectiveness.

e Agenda for weekly scheduling meeting with appropriate participants and agenda items.

e Confirmed appropriate use of Work Order Planned Start Date

e Existence of Annual Schedule at appropriate level of detail.

o Show the results of weekly 30 Day Schedule material quantity reviews, and evidence of
corrective action taken in the event of shortages.

e Show evidence that Capital Project Work is not creating demand in the MRO Warehouse, and
thereby artificially inflating inventory value and invalidating MRO Purchasing history as an input
to decisions on stocking level.

e Show that all Major Shutdown Work Orders for Maintenance are fully planned in the CMMS
when the shutdown scope is locked down, or 2 months prior to the shutdown, whichever comes
first.

e The Plant/Area has a documented Scheduling procedure aligned with the corporate standard
procedure in sufficient detail to provide guidance in implementing the procedure, executing the
procedure, and training appropriate personnel. The Procedure is approved by Plant/Area
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Management,® published and available to view. Personnel involved are familiar with the
procedure and its contents.
o The Scheduling Procedure includes a procedure for Break-In approval and review.

e The Plant/Area has a documented Scheduling Training Plan covering process, standards, and use
of the CMMS and associated tools. The Scheduling Training Plan is being followed.

e The CMMS Procedure is adhered to in Scheduling in the use of Work Orders, Work Order status
codes, Work Order planned start and Requested Finish Date, etc.

e The Standard Work Order procedure is adhered to in the use of Model Work Orders to record
learnings from Schedule Compliance reviews.

e Scheduled Preventive Maintenance jobs are performed when due, with exceptions explained.

e A guideline for documenting resources available for Maintenance work in the coming 5 week
period, and especially for the coming weekly schedule period, shall be defined. The guideline
will include in what cases and for what reasons any maintenance personnel who are available
for work are excluded from the available maintenance resources used to calculate schedule
loading.*

Scheduling Process Audit Requirements - Level 2

Level 2 is built on the requirements of Level 1.

The intent of this procedure is to ensure that the Scheduling Procedure fully utilizes the Scheduling Tools
inherent in the CMMS in the development of the 7 Day and 30 Day Schedules, and to ensure that PM
routines are scheduled and executed on time.

e Plan and Schedule all work 30 Days in the future, in the CMMS.

e Schedule Major Jobs at least 12 months in advance.

e Review the Annual Schedule monthly and update major outage windows and major project start
dates

e Confirm the 90 Day Schedule monthly and reconfirm Maintenance trade resource loading and
equipment availability for work.

e Provide familiarization training to selected >Operations and Maintenance and Project personnel
in the Weekly, 30 Day, and Annual Scheduling procedures

e Confirm Materials for 30 Day Schedule are On Hand and if not, take corrective action.

e Maintenance trade resource levels and information on scheduled time off are available from the
CMMS, and used for resource loading calculations.

e Work Orders are scheduled in the Weekly Schedule at an Operation (Routing) step level.

3 Revision 3: Added approval for area procedure.

4 Revision 3: Added documentation of reasons for excluding maintainers from resource availability.

> Revision 3: Specified that selected personnel to be familiarized with how work is scheduled, This is in order to promote early notification of
the need for maintenance assistance.
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Approvals

(name) (signature) (yyyy/mm/dd)

(name) (signature) (yyyy/mm/dd)

Appendix I - Definitions and Business Rules
<< Add any agree upon business rules or definition associated to the business processes.>>
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The following sample business process provides only the first level of detail Information on the groups or individual positions, their associated
tasks (steps) in the process and high level descriptions for each step. This is an overview of the 30 day and 1 week schedule.

W5 1.0 - 30 Day and Weekly Maintenance Schedule
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Role

Step ID

Step Title

Step Description

Short Term
Scheduler - 30
Day Scheduling

WS 1.00

Backlog Assessment

The first step a Scheduler must do is to poll the Annual Work Plan and the Work Order
backlog ready for scheduling. Though there are several other inputs that must be
considered, should be the primary source for the formulation of the Next Period
Scheduling requirements.
A Scheduler main work effort is with the coordination with Maintenance and
Operations, and agreement of the work to be accomplished in an upcoming or future
period.
The Scheduler is to validate and load the crew’s capacity load, be it one or many trade
disciplines. Normally the Schedulers will use Planned Start Date as to meet the Required
Planned Complete dates, as well as critically to define which job should be selected to
load. Schedulers should not be loading any trade group higher than the agreed upon
capacity. If target dates cannot be met there may be an escalation to Supervisor,
Superintendent, or Gate Keeper Committee to reevaluate the following

e Requested Finish Date

e Overtime Considerations

e Contracting Out
Schedulers should always be forward looking and normally will have Jobs or tasks
spread over several periods. Including Current Week a minimum of a following three
periods should be in some state of Scheduling and coordination with Operations and a
full 30 days from current is good.

WS 1.01

90 Day Rolling
Schedule

The 90 Day Rolling Schedule is a portion of the agreed upon Yearly Plan. These
requirements may or may not already be a Work Order. Schedulers may need to
coordinate with the Planner or Long term Planner for the creation of these in a work
order and task requirement

WS 1.02

Create or Validate
Work Order

Work Order Create and Date validation may require feedback to the Planner group
where dates are aged out.

10




PUB-Nalcor-136, Attachment 3
Rate Mitigation Options and Impacts Reference, Page 135 of 172

Role

Step ID

Step Title

Step Description

WS 1.03

PM Forecast

Schedulers should be forward looking and should consider upcoming impact from the
PM system and how and who this will affect. | may be a decision to manually create
these PM early as to assign them to a Scheduling Period. (this assumes that PM’s are
fully Scoped jobs)

WS 1.04

Carry Over Work

Carry Over Work is a term for job tasks that were not completed, that had been
scheduled. Carry Over Work does not necessarily fit into the week following, and will
have to consider the condition of the equipment, especially relevant when equipment
shut required.

WS 1.05

Next Week Schedule

Next Week Schedule — Should be the list of jobs or tasks that will be completed “Next
Week”. At this time it is only a bulk load of hours by trade disciplines. There may be
hard dates due to equipment shut requirements and coordination with Operations is
required. It is up to the Scheduler to coordinate these dates with Maintenance,
Operations and possibly the Asset Specialist and Short Term Planning. Scheduler should
be focused on bulk loading and not on Resource loading.

It is also at this time that the Scheduler should be verifying with Warehouse the parts
availabilities and adjust or expedited if required.

WS 1.06

2 Weeks Out

Similar to any future period —is a labour load of planned work orders. These future
periods should not be to the level loading of the Next or Current Week period. Targets
for level loading should lose around 10 to 20% per period. (This does not apply for Shut
Down Periods) or 80% loaded

WS 1.07

3 Weeks Out

Similar to any future period —is a labour load of planned work orders. These future
periods should not be to the level loading of the Next or Current Week period. Targets
for level loading should lose around 10 to 20% per period. (This does not apply for Shut
Down Periods) or 60% loaded

WS 1.08

Weekly Scheduling
Meeting

The weekly meeting should be a natural extension to the daily meeting. The main
difference may be the complement of personnel; this may require coordination with all
related Schedulers (e.g. Shut Down) and Operational personnel. It is from this meeting

11
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Role

Step ID

Step Title

Step Description

the Approved schedule should be finalized for the “Next Period”. “Current Period” tasks
should be assessed for completion, or forecast completion or rescheduled.

WS 1.09

Approve and Publish

Schedule

Once the changes have been made this should be posted and communicated as the
approved Schedule.

WS 1.10

Baseline the
Schedule

This baseline or frozen Schedule should be “banked” and used for as one of the
measurement or assessment KPI of both Planning and Scheduling. This will be used for a
Key assessment once the “banked” scheduled period has been completed and then
compared to the actual.

Short Term
Scheduler -
Weekly

Scheduling

WS 2.00

Distribute to
Supervisor(s)

Once the weekly scheduled is approved, the scheduler should create the job packages
and ready for distribution. The scheduler will distribute the job packages to the
Supervisors and forward the parts requirement to inventory for “Bag and Tag” and even
for delivery. Different sites may have different requirements due to remoteness of site.
**It is also at this time that any requirement for interface or updates to feed into a
Project tool for the Weekly Schedule may take place**

WS 2.01

Be Informed of
Break in Jobs

Break in Jobs are task that have not been scheduled but due to Operations,
Environment, or SWOP are required. True emergencies will always be an after the fact
plan, some will be already actively being worked on while others may be brought to the
Gate Keeper (Work Order Review) Meeting for approval.

The Short Term Scheduler must be Informed of Break-In Jobs, but is responsible to
adjust neither the daily schedules nor the in-execution weekly schedule as a result of
the break-ins.

**There should be a defined Break in Approval process to follow**

WS 2.02

Daily Scheduling
Meeting

Daily meeting should track the health of the current Schedule and could include the

following:

J Previous day’s results.

. Review jobs completed.

. Identify off-schedule situations and reasons.

12
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Role Step ID Step Title Step Description
o Review corrective action taken.
. Discuss additional work found.
o Current day’s results.
o Higher priority jobs (break-ins) being worked.
. Problems and delays.
. Anticipated status at end of shift.
. Jobs that require unexpected overtime.
. Future schedule.
o Reschedule jobs as needed.
. Discuss production work priorities.
o Agree on major backlog jobs to be scheduled.
o Issues/lessons learned and feedback from actuals.
WS 2.03 Adjust Schedule and | Adjusting of the schedule can happen many times within the Scheduled Period, and
Close Week coordination with Supervisors is critical as to adjust where required. The last daily
scheduling meeting of the period also is the time to verify and validate the required
closing of the open task, work orders, or identify which task will have to be Carried
Over.
It is also at this time the continuous improvement and feedback to the Planning group
should take place. Identify where the plans worked well and where they were deficient.
This communication or feedback can be instrumental in updating PM, Standard Jobs or
even be the cause for reassessing the PM requirements for your assets.
WS 2.04 Schedule Once the weekly Schedule has been closed, the closed actual can be measured against

Compliance KPI

the Frozen or “Banked” Schedule for creating the Weekly Scheduling KPI.

13
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Maintenance
Supervisor —
Weekly Schedule

WS 3.00 Assign Crew Though it is critical that the scheduler control the bulk loading of Task to Crew Capacity,
Member to Tasks and to identify hard dates (where coordination with Operations is Required), it is just as
critical that the Crew Supervisors manage who from their crew should be assigned the
jobs or task. They also have an impact on the daily smoothing of work with the schedule
period.
WS 3.01 Distribute Work It is the Supervisors responsibility to go over the distributed work orders with the
Orders to Crew assigned trades’ personnel. Morning Meetings, Tailgate Meetings should be one of the
main ways to communicate as well as daily work order being posted.
WS 3.02 Work Execution The work execution sub-process is covered elsewhere. For the purpose of the weekly
Sub-process scheduling process, it is important to note that the Maintenance Supervisor is
responsible for managing break-ins to the current weekly scheduling period, and not
the Scheduler or Planner.
WS 3.03 Complete and Close | It is critical that the crew Supervisor make sure that the Tasks and/or work orders are

Work Orders and
Tasks

being identified for Complete and closed. This is a primary measure on the current
health of the Schedule period. Without these activities you will not have an accurate
daily completion and percent complete of the Scheduled period.

14
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Version Date Description of Revision Author
R1 Nov. 25, 2015 The use of equipment numbers on non- S. McCarthy
maintenance work orders is discouraged.
R2 May 24, 2016 Added RACI Chart S. McCarthy
R3 2016-12-20 Updated after process review S. McCarthy
R4 2018-08-08 Updated based on AM Champions’ S. McCarthy
Comments
SCOPE:

The scope of this document includes the general requirements for asset management work order management.
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Purpose

Maintenance is defined as the combination of technical and administrative actions—including
supervision actions—in order to preserve or maintain an equipment state to perform a required
function. - maintaining means making sure that an asset continues to perform the functions it was
designed for.

In a restricted sense, maintenance activities are limited to returning an asset to its original conditions.
In a broader sense, maintenance activities involve changing its original conditions by introducing
improvements to prevent failures from occurring or recurring; optimizing cost and increasing both
maintenance and asset productivity; ensuring safety and reliability; and protecting the environment.

No maintenance activity can increase the asset’s functional capability or its reliability without
improvements. Therefore, improvement activities must be considered as part of maintenance, which is
under responsibility of Maintenance Engineering. Under normal conditions this would require a
Project for improvement to monitor changes to the original design and current rating or throughput of
the system.

The work order Procedure is the backbone behind any effective maintenance system. Work orders are
used to manage the work flow of maintenance tasks and projects. Work orders are created for
preventive (PM), corrective/repair (CM) maintenance and Project Improvements. The progress of work
orders is tracked by status. All maintenance work must be performed from a work order. First and
foremost, each site must adopt the policy that all non-emergency maintenance work must be
performed from an approved work order from the Gate Keepers. This ensures that all work is recorded
and can be analyzed. If this rule is not followed, cost, various metrics, and history records will not be
accurate or meaningful.

Business Process -Work Orders

An Asset Management Work Order is not merely a cost collection bucket, but rather separate work
orders should be created for discrete, fixed scopes of work with a definable start and end point. If the
work scope is not known, then the work order can neither be planned nor scheduled.

Work Order Types

e Corrective

o Corrective Work Orders are to be created whenever an equipment failure is found to
have happened or to be in progress.

o A Work Order is not classified as a “Corrective” work order merely because the cost is
being charged to Operating expenses.

o A Corrective Work Order can be charged to an operating BU, to a Maintenance Project
BU, or to a Capital (Job Cost) Project BU.

o All Work Orders for repairs are “Corrective Work Orders”. Corrective Work Orders are
used only for repairs. Corrective Work Orders are not used for any requests for changes
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to plant, equipment, or process; nor are they used for activities unrelated to repairing
functional equipment.!

Improvement

O

Improvement Work Orders are to be created for any change to plant, facilities, or
process.

Improvement Work Orders include Maintenance and Capital projects, but also any
requested changes to plant, equipment, or process.’

A Work Order is not classified as “Improvement” merely because it is to be capitalized.
An Improvement Work Order can be charged to an operating BU, to a Maintenance
Project BU, or to a Capital (Job Cost) Project BU.

Equipment Numbers should not be used on all Improvement Work Orders. Refer to
Appendix 1 for a decision diagram on the use of equipment numbers on work orders.
It is critical that changes to equipment and process be reviewed, approved, and
managed correctly to avoid unforeseen consequences. Many catastrophic failures have
resulted from a combination of several seemingly inconsequential changes.?

Non-Maintenance

Non-Maintenance Work Orders are created for activities that are neither repairs nor are

(@]
they Improvements or PM related.

o Non-Maintenance Work Orders are not to be coded with an equipment number, since
the use of virtual equipment in order to track program costs is discouraged.

Preventive

o Preventive Maintenance Work Orders are always system generated work orders.

o PM Work Orders are always created against equipment records.

o Preventive Maintenance Work Orders are generated based on some schedule of
intervening days, hours or some other meter between occurrences, and can also be
related to seasonal work.

o Because a Work Order is generated from the PM Module in the CMMS, it is not

necessarily a PM Work Order; any Work Order type can technically be created from the
PM Module.

Maintenance types

Unplanned Reactive Maintenance — Performed after a previously unidentified failure occurs.
Allowing equipment to run-to-failure may be less expensive in the short-term in terms of
maintenance costs, but the failure may have higher consequences due to safety, environment, or
production downtime effects. In order to minimize consequences when a failure happens, you
must have the necessary resources (replacement parts, tools and labor) to act quickly. This is
often a burden for maintenance.

Planned Reactive Maintenance — Corrective Maintenance carried out after the identification of
the functional failure, when this information is obtained after routine systematic technical

! Revision 4: This clause moved to this section from Appendix 1
? Revision 4: This clause moved to this section from Appendix 1
* Revision 4: This clause moved to this section from Appendix 1
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inspections or by identification from those personnel or customers next to the assets. Planned
Reactive strategies may come from Condition Based Monitoring programs, or from the failures
of non-critical equipment.

e Planned Proactive Corrective Maintenance - Performed after the failure is identified, but the
equipment itself is not yet in a failed condition. Planned Proactive strategies may come from
Condition Based Monitoring programs, Operator Routine Duties, or PM Inspections.

e Time-Based Systematic Preventive Maintenance — Involves some systematic tasks, such as
inspections, refurbishments and part replacements. From the maintenance cost standpoint, it is
not the most cost-effective type, because the parts are replaced and the components are
refurbished before their end of life. From the production standpoint, it is very appropriate,
because it ensures a more reliable working period for the asset.*** Go to PM Sub Process

e Condition-Based Systematic Preventive Maintenance (Predictive) — The conditions of a part or
assembly are monitored throughout its life cycle, using special analysis techniques (vibration, oil
analysis, thermography, etc.). These activities allow us to diagnose when a part or component is
approaching its end of life, so that we can optimize maintenance planning (replacement or
refurbishment) and even extend the maintenance interval. These activities are carried out while
the asset is in operation. The techniques provide optimal results and optimize the cost in the long
run.

e Asset Improvement or Project Improvement — Making gradual and continuous improvements in
the assets beyond their original specifications. You can make these improvements using the
Kaizen concept, which can be understood as ongoing asset/process improvements. This may
result in changes in the project and in operation/maintenance standards as needed.

Gate Keepers

There are many steps to be performed by the Gate Keepers to screen and validate Work Requests. To
effectively screen work requests, there should be a single point of contact between operations and
maintenance. In this process, this is called the “Gatekeeper”. The personnel on the Gatekeeper
committee should validate several things within the request by asking the following questions.

1. Is this a duplicate request? - Has someone already written a request for the same work? Duplicate
requests cause confusion within the maintenance department. An approved duplicate request also
creates a second record in the history file that can be viewed as two separate occurrences. Duplicate
records should always be moved to status (rejected) no matter who finds the duplicate record. Only
one work order per event or problem for the same equipment tag should be allowed. The
maintenance person who is assigned the work order is responsible to coordinate with any sub groups
that he needs to complete the job. Example: If there is an instrument that needs calibration and it
requires scaffolding, the supervisor assigned the work order will need to communicate with
scaffolding supervisor. He will also be responsible to get scaffolding removed before he can complete
the work order.

2. Is there enough information on the request for maintenance to understand the problem? — If the
problem is not described or if the work order does not have the appropriate information to act on,
the Gate Keeper(s) can send this back for more information or reject.

* Revision 4: Added descriptions of Planned Reactive versus Planned Proactive Maintenance
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3. Has the correct equipment number been listed? - This is important for at least two reasons. First it is
important to know the cost of each repair. Costs can be attached to the equipment only when the
proper tag number is assigned. Second, and perhaps more important, is that the tag number is used
to attach history information that can be later used to prevent repeat failures, etc.

4. Is the Work Order Type Correct? — Corrective Work Orders should not be used for Improvements. A
repair or a PM charged to a Capital Project does not become an Improvement Work Order.

5. Is the Corrective Work Order categorized correctly to allow assessment of proactive and reactive
work percentages? — Corrective work orders can be proactive or reactive, mainly depending on the
point on the P-F curve at which the failure is discovered.

6. Does the work request include the correct priority? — follow Priority sub process

7. Who should be assigned the request? - One maintenance supervisor should be responsible to
complete the work order. The use of routing instructions should be used by the planner to determine
trades involved.

8. Can this work be completed without a facility shutdown? — Code Work Request for the equipment
condition required to do the work.

9. Does this relate to a current Project or Require an Improvement Project, or does this bundle in
with other Operational Project jobs? — Where required request the creation of a new project, and
reassign to the cost center for that Project and also code the Subsidiary (Cost Code or “Work
Breakdown Structure” (WBS)).

Standard Repair Procedures (AKA Unscheduled PM’s®)Standard Repair procedures are built and added to
the CMMS as Model Work Orders with PM Maintenance Services that are configured to create Corrective
Work Orders instead of PM Work Orders. The function is referred to as “Unscheduled Maintenance”.
These services can be created directly from the WO Backlog application when and as needed.

In the Planning process, detailed procedures can be linked to work orders and routing steps (tasks), in
their native format (i.e. Word or pdf), or as text. Understand what documents will print with work orders
or be available to connected or disconnected mobile applications when deciding the method of providing
the documentation.

WO Management Process Assessment — General Requirements

1. The plant or area has a documented procedure in a standard format aligned with the Nalcor
procedure in sufficient detail to provide guidance on deployment, execution, and training
requirements, including roles and responsibilities. The procedure is rolled out and visible to the
organization.

2. Atraining planis in place and followed.

3. Nalcor standards are followed in Work Order creation and use of codes, where and how
equipment numbers are assigned to work orders, and the use of the Nalcor CMMS system is
rigorous.

4. The Work Order review and approval process is established and adhered to in the organization.

> Revision 4: Standard Repair Procedures are also known as “Unscheduled PMs” in JDE E1
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5. All work related to production, generation, and transmission equipment is managed on work

orders.

L ® N

Rough Cut Planned Start Dates and Requested WO Finish Dates are entered and managed.
Multiple Work Orders for any one failure are not used.

Work Orders are coded to the appropriate BU and Project/Cost Code.

Action Metrics

Percent Work Order Utilization
e Craft Hours / Available Craft Hours
e Work Order Costs / Actual Costs

Number of open work orders by age.

Percent Reactive Work.

Percent Proactive Work.
e Percent Proactive Corrective Work.
e Percent of Preventive and Predictive Maintenance tasks that result in a

Corrective Work Order.

Percent Emergency Work.

Schedule Compliance

Maintenance Overtime.

Inventory Fill Rate

Percent Planned Work.

PM Compliance

Craft backlog & trend in weeks.

Planning efficiency.

10. Result Metrics

Availability or SAIDI

Lost Production (MW-Hrs or Customer Hours)

Major Rotating Equipment Availability

Maintenance Cost as a percentage of plant/Area controllable costs

Critical Equipment MTBF

Increase in quality and quantity or equipment data records linked to CMMS.

11. Improvement Work Order Metrics

Review Improvement Work Orders to determine whether work orders are created
several weeks in advance of the need for Maintenance support.

Review Improvement Work Orders against Projects to determine to what extent the
budgeted Maintainer requirements match the actual requirements.

Review the priorities assigned to Improvement Work Orders to determine whether the
Prioritization Matrix is being followed.

Review Corrective Work Orders executed in the assessment period to identify
inappropriate usage of Corrective Work Orders for Improvements.
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Review Maintenance labour costs charged to other than Corrective, Improvement, and
PM Work Orders against project or capital accounts to identify improper work order
usage.

Review Improvement Work Orders to determine whether the scope of work is defined
in enough detail for planning and scheduling.

Review Improvement Work Order labour estimates to check whether duration
estimates are exceeding stated maximums.

Compare actual-to-estimated values for Improvement Work Orders to determine
whether there exists any problem with estimating work scopes.

Check the subsidiary codes assigned to Improvement Work Orders to ensure that the
work package matches the work scope defined on the work orders’ description.
Review Improvement Work Orders to confirm that the scope of work for “Shutdown”,
and “On-Line” work are defined on separate work orders.
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Approvals

(name) (signature) (yyyy/mm/dd)

(name) (signature) (yyyy/mm/dd)

Appendix I - Definitions and Business Rules®
1.

® Revision 4: Business Rules were removed from this section and included in the work order type definitions.
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Decision Diagram for WO Business Unit and Equipment

WORK ORDER EQUIPMENT AND BUSINESS UNIT CODING FOR ACCURATE EQUIPMENT COSTS
Phase
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Figure 1 - The Use of Equipment Number and BU by Work Order Type
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Work Order Business Processes

Business Process - Corrective Work Order

Corrective Work Order Creation Process — NOT AN EMERGENCY — To Be
Phase
g CM 1.02
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Role Step ID Step Title Step Description

CM1.01 Problem Found

CM1.02 Create Work Request | It is important all critical information is given as to allow the Gate Keeper(s) to assess
in CMMS the importance or validity of these Work Requests — Proceed to CM 2.01

CM 1.03 Provide More If additional information is required the Gate Keeper(s) will return these work requests
Information back to the originator for completeness of the request.

WO Originator

CM 1.04 Change WO Status to | Once corrected change order back to status 01
01

CM 1.05 Cancel Work Order If between the time the order is written and the return back to the Originator the

request has been corrected or is no longer required.
Add the information to the Request and change the status to Rejected

CM2.01 Approve or Reject The Gate Keeper(s) is the approval board for new Work Requests. Main duties consist
Work Request or of
Request more e Checking for the completeness of Request — or send back for additional
Information information

e Look for duplications or other work that would incorporate the identified
correction — where duplications exist normal set would be to reject with
reason
CM 2.02 Change WO Status to | If more information is required will send back to originator
Gate Keeper(s) 02 - Information

Incomplete

CM 2.03 Cancel Work Order It is important that work requests are rejected with a reason for originator feedback

CM 2.05 Request a Project BU | If requests requires modification to the original design, or if major repairs, or like

if Required

repairs may require that these be added to a Project.

If Project does exist — attach proper Project number; if not these jobs may be held till
the new Project request is completed or progressed and the transactions’ costs backed
out when the Project Number has been created.

Once the Project is set up — update work order to the correct Project cost center.

10




PUB-Nalcor-136, Attachment 3
Rate Mitigation Options and Impacts Reference, Page 152 of 172

Role Step ID Step Title Step Description
CM 2.07 Update Codes, BU, The Gate Keeper(s) will then take these work orders and complete the Prioritization
Priority, Date and completion and schedule start dated.
Any additional parameters that are required for the Planner should be addressed
before forwarding — dates, and cost thresholds if required should be noted
CM 2.08 Change WO Status to | Promote for planning
04 Approved for
Planning
CM 3.01 Wo Planning Sub
Process
CM 3.02 Is Approval Required | If dates or cost are identified on the work order from the Gate Keeper(s), that the
planner estimate is difference, or dates cannot complete to - Change to Status 11 to
request the proper approver level
CM 3.03 Change WO to Change to Status 11
Waiting for Approval
CM 3.04 Does Work Require a
Maintenance Shutdown
Planner CM 3.05 Change to Waiting If yes to CM 3.04 - Change this order to “Waiting Plant Condition” — these jobs should
Plant Condition be cross referenced with the short term planning and shut down requirements to
verify that these jobs will make the completion date required
CM 3.06 Is WO Requested If no to CM 3.04 — Can completion dates be met
Completion Date Still
Good
CM 3.07 Update WO Notes If no to CM 3.06 — Update notes and resend back to Status 01 for recycling to Gate
and Change to Status | Keeper(s).
01
CM 3.08 Change WO — If yes to CM 3.06 — change order to Waiting Scheduling

Waiting Scheduling
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CM 3.09 Maintenance
Scheduling Process
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Business Process - Corrective Emergency
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Corrective Work Order Creation Process — EMERGENCY — To Be

o
o ER 1.00 ER 1.01 ER 1.02
'E PROBLEM FOUND SLUSURLE IR DURING OR
R CMMS AT STATUS 01 — WORK -
Z START Immediate need for REQUEST AWAITING REVIEW. o OUTSIDE OF
(U] Maintenance Assign preliminary Emer, enc- NORMAL OFFICE
o resources identified. en p inary gency HOURS?
o Priority.
4+
5= Emergency
S 3= %4915 A PLACE HOLDER FOR A ER 2.00 Request
n c © IDENTIFY ACTIVITY a
- o > NEW ACTIVE WO STATUS —TO BE ER 2.01 Outside of
Sw@ USED ONLY WHEN EMERGENCY CALLIN NEEDED <€ Tt le— Normal
© Y ACTIVITIES ARE PERFORMED. i
8 £ 2_ MAINTENANCE HELP CONSEQUENCES OF Office Hours E?ergentcy
Sha FAILURE eques
o During
Normal
4 Office
ER 3.00 Hours
w ER 3.01 Prepare for called in
c CHANGE WO resources through
o STATUSTO 49% — |« additional
© EMERGENCY BREAK troubleshooting
[ IN and/or work
8‘ protection.
RO ER 4.02 Y
BRI’E\;IQ/L("I\:\-II:LO,\U\\I\'/\‘ECE:LY ER 4.03CHANGE WO IDENTIFY ACTIVITY ER 4.00 ER 4.01
SCHEDULE TO » STATUSTO 49* - | _ TO MITIGATE ¢ wo APPROVE OR REJECT | REJECT WO CANCEL WORK
PERFORM [ EMERGENCY BREAK | IMMEDIATE APPROVED WORK ORDERS AT ORDER — CHANGE
w IN CONSEQUENCES OF STATUS 49 TO WO STATUS 91
ﬁ MITIGATION FAILURE
= ACTIVITIES *
3 ER5.01
= ER 5.00 -
o Work Order Execution SEEIE:
(@) WORK IS COMPLETED: 2 > Process — Schedule
Sub-Process. "
o Compliance
w Complete And Close 5
o Reporting.
w
L
et \ 4
= ER 6.01 ER 6.02 v
6 onRRK460RSDER IS THEEFN?I;/?EDIATE MORE WOE;K%?{ODER ORI ERr R E, & N WOERRKGOIOR.Q;)ER
— —>| — WORK P | Assign Completion Date & —» STATUSTO 04— —f —> END
EXECUTION PROBLEM FIXED NEEDED PRIORITIZATION Scheduled Start Date APPROVED FOR PLANNING
H ? H ’ H
SUB-PROCESS PERMANENTLY? SUB-PROCESS Describe Work Scope PLANNING SUB-PROCESS
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Role Step ID Step Title Step Description
Overview
ER 1.00 Problem Found -
Immediate Need For
Maintenance
Resources Identified.
ER 1.01 Create Work Request
o In CMMS At Status
WO Originator 01 — Work Request
Awaiting Review.
Assign Preliminary
Emergency Priority.
ER 1.02 During Or Outside Of e Qutside of Normal Hours — proceed to ER 2.00
Normal Office Hours? e During Normal Hours — proceed to ER 4.00
ER 2.00 Identify Activity To One of the considerations for deeming an event is an emergency is; are there step
Mitigate Immediate required to mitigate this event that makes this not an emergency. Where operational
On Call or Shift Consequences Of steps can be taken to remove the risks for — safety, environmental, or production
i?p?rrf\?:lcy Failure issues, is one of determining factor for deciding if “Call In” is required.
ER 2.01 Call In Needed Where risks still exist after Mitigation, call in may be required
Maintenance Help
ER 3.00 ER 3.00 Operations should still act towards quick resolution of this emergency, additional
Prepare for called in | readiness and monitoring of this even should it escalate into a larger problem.
resources through Examples would be
additional e Lock out/ Tagout, and procedure documents (where shut down is required)
Operations

troubleshooting
and/or work
protection.

e Area clean up or clearing for the repair

e Where applicable de-rate current equipment, move load to standby equipment

14
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Role Step ID Step Title Step Description

ER 3.01 Change Wo Status To
49* — Emergency
Break In

ER 4.00 Approve Or Reject During normal office hours — these escalated orders still need to be verified with the
Work Orders At Gate Keeper(s).
Status 49

ER 4.01 Cancel Work Order — | For Duplications, where work order is not valid, or where assessment does not find an
Change To Wo Status | emergency event.
91

ER 4.02 Identify Activity To One of the considerations for deeming an event is an emergency is; are there step
Mitigate Immediate required to mitigate this event that makes this not an emergency. Where operational
Consequences Of steps can be taken to remove the risks for — safety, environmental, or production
Failure issues, is one of determining factor making this a status 49 work order.

ER 4.03 Change WO Status To

Maintenance 49* — Emergency
Planner Break In

ER 4.04 Break Into Weekly The jobs that are marked as Emergency will need to go to immediate schedule, or
Maintenance break in work.
Schedule To Perform | This will affect the current schedule and therefore scheduler will need to be notified as
Mitigation Activities | to adjust the current schedule to offset the time that these new work orders displace.

ER 4.05 Work Order
Execution Sub-
Process

ER 4.06 Is The Immediate If complete — proceed to ER 5.00

Problem Fixed
Permanently?

If more work is required or if initial risks or criticality has been removed — proceed to
6.00
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Role

Step ID

Step Title

Step Description

ER 5.00

Work Order
Execution Sub-
Process. Complete
And Close

ER5.01

Scheduling Sub-
Process — Schedule
Compliance
Reporting.

At end of current period run Schedule Compliance Report to see impact of displaced
work order due to Emergency events

ER 6.00

Work Order
Prioritization Sub-
Process

With mitigation or temporary fix in place — resend work order through the priory sub
process to manage the new priority it reflects.

ER 6.01

Update Codes, BU, &
Assign Completion
Date & Scheduled
Start Date, Describe
Work Scope

Update any of the pertinent fields due to first mitigation.

ER 6.02

Change Wo Status To
04 — Approved For
Planning

If additional planning to make this a permanent fix is required send these jobs back
through >Planning>Scheduling sub processesa

ER 6.03

Work Order Planning
Sub-Process

16




Business Process - Improvement Work Order
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Improvement Work Order Creation Process— To Be

2

o

& \ 4

c

g 1.0

I PR 1.01 PR 1.02 PR 1.03 PR 1.04 Ma:: il:\ SWO

Q START Create Improvement P Verify Business Unit P Fully Scope Work ’ Maintenance ——No—p>| 8 g t

o . - . . for Project

= Job for Capital and Subsidiary Order Requirements Resources Required

a Managers

.

)

< PR 2.01

£ Create or Identify PR 2.02 PR 2.03

£ START Improvement Job P Verify Business Unit P Fully Scope Work

] for Maintenance and Subsidiary Order Requirements

L= Operations

£

c

<

w

\ 4 Yes
PR 3.01
PR 3.04 U dPRt3.(?3d PR 3.02 Approve for

2 Change WO Status | PRI > Verify Extent of Job Maintenance Crew |

- < Assign Requested <€ <

= to 04 Approved for Completeness and or

£ Planni and Schedule Start ilabili R Proj

£ anning Dates Crew Availability eturn to Project

o Managers

o

g A A

@

]

< Yes: No

-]

©

(U]

\ 4
PR 4.01
Planning Sub- PR 402 PR 4.03 PR 4.04 Mari,:t:faice PRVCi'I(IN
e ’ 2 | . L , » »
% TR Seopeichanest No» Shutdown Required N WO SIEIS 444 = Scheduling 7| Complete Date be
S WO Status 10 Waiting Scheduling
[ ; Process met?
£ Verify Scope
[ A I
: Yes
)
= PR 4.05
g Yes ) WO Status 35
Waiting Plant
Condition
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Role Step ID Step Title Step Description
Improvement jobs can be broken up into two categories, Managed by Maintenance
and one for Capital Managers.
e Maintenance will look at the upcoming work and bundle these up to create an
Improvement project for managing large group or large amount of monetary
Overview spending that they want to manage. Example would be large rebuilds
e (Capital Managers — normally for new or large replacements, and work off of
the long term Plan for Asset Replacements or System Upgrades,
Our proposal is that for all Improvement jobs that they follow the job cost model and
are manage similar.
PR 1.01 Create Improvement | Forward proper applications/forms for Project job to be created
Job for Capital
PR 1.02 Verify Business Unit Make sure that the WBS is reflected in the chart of accounts to support your Project
and Subsidiary type
PR 1.03 Fully Scope Work Fully scope for estimation purposes and for the creation of the detail contracts the
Order Requirements | work orders required for the WBS
Project PR 1.04 Maintenance If Maintenance Resources are required forward the appropriate work order to the
Managers Resources Required maintenance Gate Keeper(s) for verification of completion date and Labour loading
required. — Proceed to PR 3.01
If not proceed to PR 1.05
PR 1.05 Managing WO for It will be the responsibility of the Project Managers or their delegate to manage and
Project Managers complete and close the work orders for their project
PR 2.01 Create or ldentify Forward proper applications/forms for Project job to be created
Short Term Improvement Job for
Planner Maintenance

Operations
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Role Step ID Step Title Step Description

PR 2.02 Verify Business Unit Make sure that the WBS is reflected in the chart of accounts to support your Project
and Subsidiary type

PR 2.03 Fully Scope Work Fully define the work order requirements for the creation of the detail work orders
Order Requirements | required for the project WBS

CM 2.08 Change WO Status to | Forward to Gate Keeper(s) for approval for panning
Approved for
Planning

PR 3.01 Approve for The Gate Keeper(s) will verify the Labour loading and required date. If maintenance
Maintenance Crew crew is not available or if dates cannot be met, these will be back to the Project
or Managers for external resources and control.
Return to Project
Managers

PR 3.02 Verify Extent of Job If work order has enough information and will be received to be done by the
Completeness and Maintenance crew they will proceed

Gate Keeper(s) Crew Availability

PR 3.03 Update Codes
Assign Requested
and Schedule Start
Dates

PR 3.04 Change WO Status to
Approved for
Planning

PR 4.01 Planning Sub- Once Planner receive these new work request he/she will put these job through the
Process. planning process

o wosiss

Verify Scope
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Role Step ID Step Title Step Description
PR 402 Scope Change? If scope has been change after the detail planning has been done —send back to Gate
Keeper(s).
PR 4.03 Shutdown Required If a shutdown is required move to status 35
If a shutdown is not required move to status 44
PR 4.04 WO Status 44
Waiting Scheduling
PR 4.05 WO Status 35
Waiting Plant
Condition
PR 4.06 Maintenance Align these planned jobs with the Scheduling Process
Scheduling Process
PR 4.07 Will If dates cannot be met — send back to Gate Keeper(s)

Complete Date be
met?
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Business Process - Pre-Planned Repair
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Pre-planned Corrective Work Order Process — To Be

Planner or Asset Specialist

START: Unscheduled
Corrective Job Set Up
in PM System

\ 4

PP 1.06
GENERATE PRE-
PLANNED

CORRECTIVE WORK
ORDER FOR REPAIR

PP 1.00 PP 1.02 PP 1.03
CONDITION SELECT APPROPRIATE SERVICE IS APPROPRIATE
MONITORING » FROM UNSCHEDULED > RECURRING ——YES—P>
SUB PROCESS MAINTENANCE ROUTINES MAINTENANCE
AVAILABLE ON EQUIPMENT ROUTINE AVAILABLE?
A l
NO
PP 1.01 #
DEFINED EQUIPMENT FAILURE
MODE WHERE AGREED PP 1.04

MAINTENANCE TACTIC IS
“RUN-TO-FAILURE”

IF PRE-PLANNED CORRECTIVE
JOB IS NEEDED, USE PROCEDURE
FOR CREATING UNSCHEDULED
MAINTENANCE SERVICES

PP 1.05
CREATE CORRECTIVE WORK
ORDER FOR IMMEDIATE
NEED USING REGULAR
REPAIR WORK ORDER
PROCESS

\ 4

PP 1.07
UPDATE WO
DESCRIPTION WITH
FAILURE SPECIFIC
DETAILS

End

GO TO WO
PPROVAL PROCES:
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Role Step ID Step Title Step Description
At any time there is the ability to create template or model jobs, for the requirements
for work that are not metered or calendar event. These can be generated from either
the Condition Monitoring or from a list of Planned but Unscheduled events. These jobs
can be fully scoped but awaiting a condition that is expected to happen within the life
of an equipment.
. e Vibration
Overview e  High Heat
e Qil Analysis
e Total breakdown
e System Shutdown
These jobs are a simple way to generate a fully planned job, for the condition of
equipment, to eases the burden of having to go through an extensive planning stage.
PP 1.00 Condition Monitoring | Assess the results from that condition monitoring system you are using.
Sub Process Possibility for inbounding or feeding or results to condition Monitoring
PP1.01 Defined Equipment This is a strategic step in determining the Maintenance strategy site is working to. It is
Failure Mode Where | from this strategy that a site will determine what degree of maintenance they will do.
Agreed Maintenance
Tactic Is “Run-To-
Failure”
Planner or Asset
Specialist
PP 1.02 Select Appropriate Once set up, you will be presented with a list of jobs that can be generated for an

Service From
Unscheduled
Maintenance
Routines Available
On Equipment

equipment record.
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Role

Step ID

Step Title

Step Description

PP 1.03

Is Appropriate
Recurring
Maintenance Routine
Available?

PP 1.04

If Pre-Planned Repair
Job Is Needed, Use
Procedure For
Creating
Unscheduled
Maintenance
Services

If the appropriate Model does not exist, assess the requirement if this is a reoccurring
event. If required assess the need of creating a model job and assigning this to the
equipment.

PP 1.05

Create Corrective
Work Order For
Immediate Need
Using Regular
Corrective Work
Order Process

If no job exists — create a standard repair job, track the results to assist with the
creation of the model job

PP 1.06

Generate Pre-
Planned Corrective
Work Order For
Repair

PP 1.07

Update Wo
Description With
Failure Specific
Details

Complete the failure assessment on the generated job.
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EXECUTE, COMPLETE & CLOSE PLANNED MAINTENANCE WO PROCESS

EXECUTE, COMPLETE & CLOSE PLANNED MAINTENANCE WO PROCESS — TO BE
Phase
EW 1.5 ASSIGN WORK ORDER
EW 1.0 RECONFIRM OPERATIONS TO INDIVIDUAL
START — WEEKLY MATERIALS ON e [  MAINTAINERS AT LATEST
SCHEDULING HAND FOR LOCAL EW 1.2 CREATE BT LT PREVIOUS AFTERNOON
PROCESS; WOs AT WORK OR DAILY WORK LIST EW 1.4 CONFIRM
STATUS 44 — WSCH DELIVERED TO > FROM WEEKLY > “QEETE'DNS&'Q* | NEXT DAYS’ WORK
e OR 33 - MAT'L AT WORK SITE WHERE SCHEDULE NS
[’ REMOTE SITE. APPROPRIATE FOR EW 1.6 REQUEST DE-
< REMOTE WORK. A ENERGIZATION & WORK
>4 PROTECTION
o
=
< EW 1.7 RESERVE
E EW 1.1 RECONFIRM SPECIAL TOOLS. ASZ\I"G’;aSﬁéLOF
o | CONTRACT SERVICES | REQUEST MATERIAL 3| -0t o0 00— (€
o AVAILABILITY KITTING & DELIVERY TS
- FOR LOCAL WORK
>
x
w
a
2
7
w
% EW 3.1 CHANGE WO
< Planning Improvement SEWIB U=
. e — i
E EW 1.9 EXECUTE Suggestions Offered COMBLETEDMIS)
= WORK Improvement
=2 Suggestions
<
2 EW 3.0 CONFIRM/EDIT
WO COMMENTS. No Planning Improvement EW 3.2 CHANGE WO
P> CONFIRM TIME & : ——»  STATUSTO80-
MATERIAL Suggestions Offered COMPLETED
TRANSACTIONS DONE.
A
v
EW 2.0 DEAL WITH
PROBLEMS WITH WORK IN \4
PROGRESS
DEAL WITH PROBLEMS WITH
WORK IN PROGRESS A 4
[el= g EW 2.6 REVIEW WO
Z S0 ¢ COMPLETION DATA.
< 8 =z EW 2.4 RETURN CONFIRM CODES,
Za EW2.2FOR EW 2.3RELEASE | | UNUSED MATERIAL EW2SENTERWO |\ e areaial”
l"_J 0 = EW 2.1 UPDATE WORK CORRECTIVE WORK | WORK PROTECTION TO WAREHOUSE TIME IN TIME ENTRY 'AGE 2
w = ORDER DESCRIPTION ORDERS, UPDATE REFERENCING WO# poAcE)
Zo0= DESCRIPTION OF
I << OF WORK DONE, AND »  WORK ORDER
s COMMENTS ON PLAN FAILURE WORK DONE
=
T IMPROVEMENTS COMPONENT AND A
WORK DONE CODES. A °
| v
. ! !
=2 EW 4.1 CHANGE WO EW 4.0 CONFIRM
= STATUS TO 70 WITH THAT WO
< COMMENTS ON MissING [€—""COMPLETE__|  \eormiaTioN I1s
WO INFO
o DATA OR COMPLETE &
= TRANSDACTIONS. ACCURATE.
=
<
= WO INFORMATION
s ¢ COMPLETE & ACCURATE
&
= EW 4.2 UPDATE OR EW 4.3 UPDATE
= REQUEST UPDATES TO PLANNING Elzvctgs?[is(l;'?;m? END — ACCURATE WO &
% STANDARDS, STANDARD | INFORMATION FOR P~ 50) WITHIN 90 EQUIPMENT HISTORY AT
I JOBS, EQUIPMENT DATA, ABETTER PLAN BV WO STATUS 90
7] OR PARTS LISTS. NEXT TIME. -
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Role Step ID Step Title Step Description
EW 1.0 | RECONFIRM MATERIALS | Don’t waste Maintainers’ efficiency by assigning them planned
ON HAND FOR LOCAL work where the material is not ready or available.
WORK OR DELIVERED
TO WORK SITE WHERE
APPROPRIATE FOR
REMOTE WORK
EW 1.1 | RECONFIRM CONTRACT | If the contract service is being run by the Maintenance Front Line
SERVICES AVAILABILITY | sypervisor or Work Execution Manager, then ensuring the
presence of the contractor when needed is under Work
Execution’s control. Coordinate with the person responsible for
the contract to ensure efficient execution.
EW 1.2 | CREATE DAILY WORK The Weekly Schedule is prepared by the Scheduler, and
LIST FROM WEEKLY represents a best guess of the sequence of work. While there are
SCHEDULE probably some “anchor jobs” on the schedule that cannot be
moved around without major consequences, the Maintenance
Supervisor is responsible to prepare the daily work lists, assign
Maintainers to various jobs, and coordinate with other
maintenance supervisors and Operations as required for the
efficient and timely execution of the schedule.
EW 1.3 | ATTEND DAILY This meeting can be formal or informal. The intent of this activity
PLANNING MEETING is to ensure coordination for efficient use of resources and
WITH SCHEDULER & . .
MAINTENANCE OPERATIONS release of equipment for maintenance.
SUPERVISOR EW 1.4 | CONFIRM NEXT DAYS’ Since the weekly schedule does not represent the final word on
(MAIN CRAFT) WORK what j.obs.will be d.one .each dfa\y, the outcome of the daily
coordination meetings is the list of work to be performed the
next day.
EW 1.5 | ASSIGN WORK ORDER Work Orders should be assigned to individual Maintainers the
OPERATIONS TO previous day, to avoid start delays and encourage preparation.
INDIVIDUAL
MAINTAINERS AT
LATEST PREVIOUS
AFTERNOON
EW 1.6 | REQUEST DE- Requests for equipment isolation and testing should be prepared
ENERGIZATION & WORK | for the confirmed work for the following day, in order to get
PROTECTION equipment isolated and de-energized on night shift and avoid
delays awaiting permits.
EW 1.7 | RESERVESPECIAL Storekeepers need some time to kit and deliver (bag and tag)
TOOLS. REQUEST work order material. There needs to be sufficient time allowed
MATERIAL KITTING & after confirming the next days’ work schedule to let the
SVE;:;/KERY FOR LOCAL Storekeepers perform this task. Do not have material delivered
too many days in advance to avoid losses and clutter.
EW 1.8 | FINALASSIGNMENTS OF | Maintainer assignments may change depending on what break in
TRADESPEOPLE TO work appears and unforeseen leave.
WORK ORDERS
EW 1.9 | EXECUTE WORK
EW 3.0 | CONFIRM/EDIT WO In order to achieve accurate maintenance history and costs, the
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Role Step ID Step Title Step Description
COMMENTS. CONFIRM transactions and comments entered against the work order must
TIME & MATERIAL represent what was done. The necessary fields on the work
TRANSACTIONS DONE. order, such as Failure Codes, should be filled completely.

EW 3.1 | CHANGE WO STATUS If there was new information researched (i.e. parts, clearances,
TO 79 - COMPLETED torques) or if there are other improvements to the job plan
with 'mf’rovement desired for the next time, they should be entered on the work
Suggestions order. This new status is a trigger for the Planner to review the

Work Order and make the appropriate improvements to
standard jobs and equipment data.

EW 3.2 | CHANGE WO STATUS Changing the status to 80 assigns a Completion Date to the work
TO 80 - COMPLETED order and if the job is a PM, resets the PM Schedule.

EW 2.0 | DEAL WITH PROBLEMS In the execution of the work, best practice is that the
WITH WORKIN Maintenance Supervisor and Maintainers deal with any issues
PROGRESS that come up and inter-trade coordination rather than involving

the Planner. The exception to this practice is when the work
cannot be accomplished at all.

EW 2.0 | DEALWITH PROBLEMS See EW 2.0 under Maintenance Supervisor group
WITH WORK IN
PROGRESS

Ew 2.1 UPDATE WORK ORDER It is important to get feedback directly from the Maintainers on
DESCRIPTION OF WORK | \yhat was done and the problems encountered in the
DONE, AND performance of the work. This improves the accuracy and
IC'\(/T::/:\SEE\TASEElPLAN usefulness of the work order history. The comments “Work

Done” and “Completed” are usually inadequate. The description
of work done should match the transactions entered against the
work order.

EW 2.2 FOR CORRECTIVE WORK | The Failure Codes need to be updated by the Maintainer and
ORDERS, UPDATE later confirmed by the Maintenance Supervisor (Refer to EW
WORK ORDER FAILURE 3'0)'

COMPONENT AND
WORK DONE CODES.
MAINTENANCE
TRADESPEOPLE | EW 23 RELEASE WORK
PROTECTION
(MAINTAINERS)

EW 2.4 RETURN UNUSED Unused stock items need to be returned to the warehouse with
MATERIALTO instructions to return the quantities to the correct work orders.
WAREHOUSE Unused direct purchased material should be returned to Salvage
REFERENCING WO# Stores for investment recovery. Avoid clutter and unofficial

inventories.

EW 2.5 ENTER WO TIME IN The time spent performing the work needs to be recorded
TIME ENTRY against the work order. Work Order time is only that spent

working on the work order. Time entry against individual work
order routing steps for planned jobs is encouraged in PAAR Level
1 and required in PAAR Level 2.

EW 2.6 REVIEW WO The Maintainer is the first line of quality control to ensure that

COMPLETION DATA.
CONFIRM CODES, TIME,
MATERIAL USAGE, &

work is documented accurately.
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Role Step ID Step Title Step Description

DESCRIPTION OF WORK
DONE

EW 4.0 CONFIRM THAT WO
INFORMATION IS
COMPLETE &
ACCURATE.

EW 4.1 CHANGE WO STATUS Status 70 is “Completed — Awaiting Information” is used when
TO 70 WITH Work Order Information is deemed to be incomplete. The
COMMENTS ON responsibility to correct that condition rests with the
MISSING DATA OR . .
TRANSDACTIONS. Maintenance Supervisor.

SHORT TERM , —
EW 4.2 UPDATE OR REQUEST If work order information is complete and accurate, and there
MAINT. UPDATES TO are learnings that should be captured for next time, the Planner
PLANNER STANDARDS, is responsible to make or request those changes.

STANDARD JOBS,
EQUIPMENT DATA, OR
PARTS LISTS.

EW 4.3 UPDATE PLANNING The Planner updates the JDE Standard Jobs and Equipment data
INFORMATION FOR A to improve the knowledge in the system of how to perform the
BETTER PLAN NEXT work.
TIME.

EW 4.4 ENSURE WO IS CLOSED | A report will run automatically to close work orders 90 days after

(STATUS 90) WITHIN 90
DAYS

completion. The Planner will check periodically to ensure that
this is getting done.
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RACI Chart for Work Order Activities

Tasks

Equipment
Operator
Long Term
Asset
Planner
Maintenance
Technician
Maintenance
Supervisor
Maintenance
Short Term
Planner
Gate
Keeper(s)
Asset Owner
Work
Execution
Manager
Asset pec-
ialist/ Plant
Engineer

Create Work
Order

Py
Py
>

Review WO R A
Codes &
Accounting
Accuracy

Review & R A
Approve WO
Scope

Assign C R C A C
Requested
Completion
Date

Assign C R A
Rough Cut
Requested
Start Date

Assign C R A
Requested
Start Date

Input R R A
Problem
Code

Input R A C
preliminary
Component
Code
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Tasks

Equipment
Operator
Long Term
Asset
Planner
Maintenance
Technician
Maintenance
Supervisor
Stores
Maintenance
Short Term
Planner
Gate
Keeper(s)
Asset Owner
Work
Execution
Manager
Asset Spec-
ialist/ Plant
Engineer

Py
>

Input or
confirm
Component
Code

Input “Work R A
Done” Code
and text
description

Plan Labour R A

Plan R A
Materials &
Services

Create R A
Purchase
Requisitions
for Planned
Material

Arrange for R A
Inventory
Material to be
On Hand at
Warehouse

Receive & R A
Store
Purchased
Material
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Tasks

Equipment
Operator

Long Term
Asset Planner
Maintenance
Technician
Maintenance
Supervisor
Stores
Maintenance
Short Term
Planner

Gate Keeper(s)
Asset Owner
Work
Execution
Manager
Asset
Specialist/
Plant Engineer

Py
>

Coordinate
with

Contractors
for Services
mobilization

Feedback R R
Data & Plan

Improvemen
ts to Planner

Complete R A
Work Order

Initial WO R A
QA check

Update R A
Equipment
Data &
Standard
Job Plans

WO QA R A
Check

WO Close C R A
Out

Analyze C C A R
Failures or
Failure
trends

Maintenance R C A C C
Strategy
Adjustments
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Tasks

6 [¢}] () [¢}] =
= ()
£ £c | 2g 25 S E ~ | < = =
o= | 58 | g8 S @ T 5 o | 3 o = R
ES|RPa | §2 s'S ce 5 = |6 20 = g
ISl = | 8c 8 & @ 8 B D | o 52| -8
2. | oo == y=2) o £ EE v | © Xxo%® | vo=x
=) c 0 =0 = o o =0 g = O n o2& 0w o s
o | own S o = = T c© © O %) x © n O d
wWo | o< | =+ >0 n 7 e Ox | < SU= | <vad
Implement C I R A I C
new
Maintenance
Strategies

Responsible: The “Doer”
Accountable: The person responsible for ensuring it gets done.
Consulted: Opinions requested

Informed: Told about it after the fact.
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