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Section 1 — Introduction

This manual provides an overview of project manag#rpractices adopted by
the Project Management Institute (PMI). It is mded to be an orientation
manual for project team members, project engingeogect leads and prospective
project managers. It can also be used as a refreshproject management
concepts for personnel who have attended formialitigasessions on project
management. However, this manuaia a substitute for formal project
management training.

Objectives

Upon completion of this training, the participaritlWwe able to
Discuss the goals of project management.

Define project management terminology.

Describe the role of the project manager

Define the lifecycle phases of a project.

Explain the purpose and use of the project managenatebook.
Identify and discuss the major elements of thegmtgplan.
Discuss the responsibilities of the project stakaérs.

© N o gk~ wDdRE

Apply project management technigues to controlranditor project
progress.

9. List the contents of a project progress report.
10. Describe the need for a formal project change obantr
11.List the objectives of the project close-out praces
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Section 2 — Project Management Overview

Project Management has been identified as a canpetncy by many
corporations. The need for quality project manag@ns clearly identified in
company Quality Manuals as required by ISO 9000.

Knowing that project management is necessary ighing; knowinghow project
management is successfully accomplished is quathan A project manager
should be able to move from one business unitem#xt within a company
without having to learn a completely new approaxcprbject management each
time. This is why businesses have establishednaaigproject management
process. This process applies to all projectshdbn internal and external
customers, in such a way so that there is a sseglef basic tools for all projects.
The generic approach to project management asamaeby the Project
Management Institute (PMI) will be presented irstbourse.

This section discusses the following:
» What is project management?
» Key definitions
» Benefits of a formal project management approach

» Roadmap to project management success

What is Project Management?

Project management is a discipline that enablgggmoto be successfully
completed. Itis a standardized approach to magagaonitoring, controlling,
and reporting project progress against resourtedkde, budget, and quality
expectations.

PMI defines project management as follows:

“Project management is the application of
knowledge, skills, tools and techniques to project
activities in order to meet or exceed stakeholder
needs and expectations.”
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Benefits of Project Management

The overall benefits of project management inclindefollowing:
» Shortens project completion time while balancingt@nd quality.

» Enhances staffing flexibility and can help accomsiplnore work with
fewer resources.

» Provides timely information to multiple levels diet organization in
consistent formats.

» Enhances the decision process based on facts ajedtanformation.

» Enhances the ability to accomplish the businessatibps and goals.

What is a Project

Using project management techniques has a cleaf benefits; but, to what are
these techniques applied? What is a project?

PMI defines a project as:

“A project is a temporary endeavor undertaken to
create a unique product or service.”

There must be a set of characteristics that defipeject. For example:
» Has a goal and/or meets a specific need defingdébgustomer.
> |Is a set of related activities that are non-reagri
» Has a definite beginning and end.

» Has a set of clearly defined deliverables.
» Consumes resources in accomplishing the objectives.
» Needs to be managed.

The individual assigned this daunting task is tregget manager. A project
manager is:

“The person who is responsible for the project and
will be held accountable for its success or faillire

A good project manager can be thought of as a gem&nager; a manager that
brings a number of skills to accomplish work. Bobjmanagers must be capable
of addressing the technical aspects of the progieet, with the human resource
issues that arise during the course of work, atetfece with the customer to
ensure customer satisfaction.
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Project managers are given the task of trying tmaplish project goals and
objectives in the shortest time possible, for thedst cost and of the highest
quality. Balancing this “triple-constraint” is tikey to project success. Figure 1
shows the concept of the triple constraint of prbjeanagement.

Project Scope

Schedule

Figure 1 - Project Management Triple Constraint

There is no trick to balancing the triple constraitrequires that the project
manager use all the skill and knowledge gainedujinexperience and applies
the tools and methodologies of the trade. Therdaur key items to making this

work:
1. A clear understanding of the customer’s priorities.
2. “People” skills.
3. Thorough planning.

4. An organized and structured process.
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The Project Lifecycle

As with all things, there is a lifecycle or stamdlapproach to managing project
work. Project managers who are successful at ni@g@gojects use proven
project management techniques and follow a stradtapproach. PMI describes
the project lifecycle as having five major compatseas shown in Figure 2. The
lifecycle phases are:

> Initiation
» Planning
» Execution
» Control

> Closeout

Source PMBOK

Figure 2 - Project Lifecycle
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The project lifecycle is the big picture of projesanagement; however, it
provides no details as to how to function withicleghase of the project. One
useful tool in implementing a project managementess known as the
Roadmap to Project Management Succédss roadmap identifies the structure
and guidelines a project manager needs to be sfate# also provides
guidance to the project manager concerning the tagis for the right task.

The overall goals of the Roadmap to Project Manayei8uccess are to

» Meet the customer’s expectations of quality, schesdand budget.

» Work within the organizational constraints of p@s, procedures, and

resources (personnel, material, equipment, antitfas).

» Continuously improve the process by making betseraf lessons learned,

leadership skills, and human resources.

Figure 3 shows the Roadmap to Project ManagemearteSs.

Form
Project
Team

Conduct
Close-Out
Meeting

K

Share
Lessons
Learned

Roadmap to Project Management Success

Statement Work
of Work Breakdown|

Structure

Responsibility}
Matrix
(]

7 |2
4
s|
s
R

Network

Gantt

Resource
Plan

fill

Budget

Evaluate
Success

Resolve
Issues

Track
Progress

Manage

Figure 3 - Roadmap to Project Management Success
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There are three phases depicted on the Roadmagdlard important to
successful project completion:

» Planning phase
» Implementation phase
» Close-out phase
Each phase will be discussed in more detail l@téhnis manual, but a brief
introduction of the phases is given here.
Planning Phase

The most important phase for project success ipldrning phase. During this
phase, the project manager performs the following:

» Forms the project team
» Determines the project deliverables and the mebRusaiccess indicators

» Determines the tasks that need to be completedglthie implementation
phase

> Schedules those tasks
> Allocates human resources

» Sets a project budget

Implementation Phase

The implementation phase follows the planning plzaskis the phase in which
project execution occurs. The goals of the implatiatgon phase include the
following:

» Complete all the tasks identified in the plannimgge.

» Track and report project status, using organizatiand decision-making
tools, such as progress reports, tracking systantsproject notebook.

» Create effective project communications by conahgcpirogress reviews
and problem-solving meetings.
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Close-out Phase

The last phase is the close-out phase. Duringtiase, the project manager
performs the following:

» Conducts a close-out meeting

> Ensures that all deliverables have been delivenddlzat all measurable
success indicators have been met

» Documents and shares lessons learned
» Ensures that the project documentation is up-te-dat complete

The close-out phase is also important becausesitipias future project managers
to save time and money. By reviewing previousdasdearned, project
managers can avoid many of the same problems and figiht the first time.”

Goals of the Project Roadmap

The goals of th&®oadmap to Project Management Suce@ess
» Provide a means for meeting customer expectations.
» Work within a given organization or business caaist
» Provide a baseline for continuous improvement efffocess.
» Control the cost of change.

As Figure 4 shows, the cost of change grows apribject nears completion and
must be kept under control.
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Cost of Change

-

-

Project Phases

Definition

Figure 4 - Cost of Change
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Section 3 — Project Stakeholders

When a new project is initiated, several key playee identified, each with a
specific responsibility. These individuals ardedlstakeholders. First and
foremost is the customer whose needs and expattaie uppermost in priority.
Other stakeholders include the

» Project sponsor
» Project manager
» Project team
Other project stakeholders are:
» Senior management
» Internal cross-functional organizations
» External suppliers/vendors

Each of these individuals or groups has the oppasttio gain in some way from
the work performed as a part of this project. lise, they can be negatively
impacted if the project is unsuccessful. If amyividual or group can gain or lose
based upon the results of the project then theg hastake in the project.

Customer’s Role

The customer plays a very significant role in thRi@ving the success of the
project. In addition to the specific support authdl in the Statement of Work
(SOW), the customer is responsible for the follayvin

» Providing a point of contact

» Approving measurable success indicators (deliveslichedule, budget)
» Approving changes

» Providing resources as required

» Participating in problem solving

» Obtaining necessary training

» Providing specifications

» Attending progress review meetings

» Participating in the close-out phase of the project
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Project Sponsor

The project sponsor is a member of the leaderglaim twho serves as the
sanctioning point for any project and overseesdogts not manage, project
activities. The responsibilities of the projecospor include the following:

» Runs interference and serves as a mediator fon@atgonal issues
» Ultimately resolves team conflict

» Negotiates with the project manager on phases tséé on the project,
associated criteria that must be fulfilled, andssguent detail Work
Breakdown Structures of the project

» Serves as the ultimate “situational leader”
» Conducts project reviews

» Supports the project manager and team membersas af conflict, risk,
timing, resources, and deliverables

Project Manager

The project manager has the ultimate responsiitiountability for the success
or failure of the project. This individual closetyanages all project activities to
ensure that the project is on schedule and ataerdsudget. Specific
responsibilities include the following:

» Assesses/manages risk (and reports to senior Eapers necessary)
» Sets and communicates schedules

» Manages the budget

» Manages team development and conflict

» Serves as key customer interface (along with tlemicimanager)

» Leads, directs, coaches, and supports the prgeot t

» Delegates tasks to project team

» Prepares and presents progress reports to custmuesenior leadership
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In order to successfully fulfill these responsiim, the project manager must
able to

Serve as leader/team builder

Balance technical/cost/schedule/ requirements
Evaluate problems and implement solutions
Communicate effectively

AN N N N

Negotiate and resolve conflicts

Project Team

The project team consists of the project managemémer individuals who are
required to produce the project deliverables. fBaen may include consultants,
engineers, instructors, writers, editors, graphisis, and desktop publishers.
Typically, the individuals serving on the projeeaim will have responsibility for
specific tasks, but in addition, they may assishuhe following responsibilities:

» Manage specific activities within the project thetiate directly to their
area of expertise

» Oversee schedules and budgets within their ardgeqgiroject
» Collect project information and update the projeatebook

» Provide input for and participate in project reveew

Organizational Breakdown Structure

Project teams are formed by reaching into an opgdioin and selecting or having
resources to support the work. The type of orgdiim has a great deal to do
with how project teams are formed and how they wdrkere are three basic
types of organizations:

» Functional organization
» Matrix organization
» Projectized organization

Table 1 lists the strengths and weaknesses ofdtieus organization types with
regard to project management.
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Table 1 - Management Organization Comparison

Project Functional Matrix Organizations Projectized
Characteristics | Organization Weak Balanced | Strong | Organization
Project
manager’'s Little to none | Limited rrl;c?c\?(le:(;te l\quh?r?]te Almost total
authority 9
Percent of the
organizations
personnel : A G 15% - 50% - AT
assigned full Virtually none| 0% - 25% 60% 90% 85% - 100%
time to the
project
Project , Part-time Part-time | Full-time | Full-time Full-time
manager’s role
%:mrr;l% réttltles Project Project Project l\/l:l)arng: Cér Project
marF:a Jers Coordinator | Coordinator| Manager or 9 Coordinator

9 or Project or Project | or Project Proaram | ©F Project
Leader Leader Officer 9 Leader
Manager
Project
management Part-time Part-time | Part-time | Full-time Full-time

administrative
staff

Most project management texts recommend the matiprojectized organization
as the one of choice for a company or businesghmtifocuses on project work.
Thematrix structure was developed to take advantage of the benefitseof
functional and product organization structuresthia organization, specific
project managers are identified who report to & éyel manager. Projects are
supported by personnel from functional groups.c&ill of the disadvantages of
the matrix structure can generally be avoided w&hior management support
and clear communications (a strong matix), it estcommended structure for
effective implementation of project management.

August 2003
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Independent of the primary organizational structomglemented by a company, a
tool that can be used to assist in forming thegmtajeam is callethe project
organizational breakdown structure (OBS). The purpose of the project OBS is
to identify the specific organizational units reguai to support the project. Once
this is done, specific team members needed from e@anization can be
identified. It is very similar to a company orgaational chart but is developed
for the project. Figure 5 is an example of an OBS.

Organizational Breakdown Structure (OBS)

Project
Manager
I
I I I I
Civil Electrical HVAC Project
Engineering Engineering Design Administration

Figure 5 - Project Organizational Breakdown Structue

Once the core resources or Subject Matter ExpBNEE] are assigned to a
project, the project manager organizes the teafrbgtion within the OBS as
shown in Figure 5.
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Section 4 — The Project Lifecycle: Planning

Planning

As mentioned in a previous section, there the R@gdim Project Management
Success addresses three phases of the projegtldec

» Project planning phase
» Project implementation phase
» Project close-out phase

To ensure that the project manager addressesubialcareas in each phase of the
project, it is recommended that a generic Projeabhdyement Checklist be
developed. A sample checklist can be found in AppeB.

Project planning is the most vital phase of any project becauskawitit, time,
money, and resources will surely be wasted. lifingent time is spent on
planning the project, multitude problems can oachunng later phases of the
project. Therefore, the project manager must takdime and energy necessary
to see that all aspects of the planning stagedtteeased.

During the planning phase, one of the project mariagnain concerns is to
establish the customer’s needs and expectatioogloThis, the project manager
develops groject plan. The project plan is written to

» Ensure understanding and acceptance of the proga#ls and the means
to achieve them.

» Defines the outcomes and commitments for the projec
» Establishes the guidelines and standards for ajépt activities
» Provide a baseline for evaluating and reportingypess

» Act as a basis for change control.

Project Notebook

Once the project plan is completed, the projeaator should review and
approve the plan. Part of the project plan ispitopect notebook, which the
project manager begins in the planning phase addtap throughout the project.
The notebook represents a documented history girthject and is an excellent
communication tool for the project team, especialhen personnel changes
occur. Following is a suggested project notebdekoiutline.
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Suggested Project Notebook Outline

Pre-Project

Proposal

Contract Pricing Proposal (CPP)
Contract Pricing Analysis (CPA)
Client communications

Work at Risk (WAR) form
Purchase order

Contract review sheet

Project Planning

Statement of Work

Work Breakdown Structure
Responsibility charts (RASIC)
Schedule

Budget

Project | mplementation

Quality commitment letter
Progress reports

Contract book pages
Invoices

Timesheet detail report
Meetings (agendas/minutes)
Decision matrix

Client communications

Project Close-out

Final evaluation of measurable success indicators
Close-out meeting (agenda/minutes)

Final project report

Reference letters

Lessons learned

Customer satisfaction survey
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The project planning phase consists of the follgnkay elements:
» Statement of Work
» Work Breakdown Structure
» Responsibility matrix
» Project schedule
» Resource plan
» Project budget
» Plan completion

Statement of Work

The Statement of Work, which is the first planning document preparedctibes
the purpose, history, deliverables, and measuslideess indicators for a project.
The project manager must prepare this documenti@sause it establishes and
defines customer expectations. In addition, ibtdies the support required from
the customer and outlines the contingency planpdssible events that could
negatively impact the project. Because the StatewfdNork defines the scope
of the project, the project manager must take taverite it clearly so that the
boundaries of the project are known in advanceciatly established. By doing
so, effective change management can be established.

A good Statement of Work will answer the followiggestions:
» What is the purpose or goal of the project?
» Why is this project being done?
» Who is the initial customer?
» Who is the end user, or final customer?

» What are the tangible end products, or deliveralitebe delivered to the
customer?

» What technical support is needed for the delivexs®|
» What is the budget?

» What is the final date for the deliverables?

» What are the measurable success indicators?

» What kind of support is required from the customer?
» What contingency plans are in place?

Figure 6 is a sample of a genefiatement of Work.
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Statement of Work

Date: Immediate Customer:
Contributors: Final End User:
Project Title:

Purpose:

Project Background:

Project Deliverables:

Measurable Success Indicators:

Customer Support:

Risk Plans:

Figure 6 - Sample Statement of Work
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Work Breakdown Structure

After completing a Statement of Work, which defities scope of the project, the
project manager creates\ork Breakdown Structure (WBS) to define the work
that needs to be done. The project manager usa4/B% as the primary tool for
organizing the project work. The WBS provideserdichical format that assists
the project manager in the following:

» Structuring the work into major components and suiqmonents

» Verifying conformance with all objectives

» Implementing a system of project responsibility coitments

» Developing a system for reporting and summarizirggget progress

The WBS provides the vehicle that accurately rédl@ow the work will be done
in order to deliver the overall product. It comtsisf elements (in boxes) and their
associated tasks (with lines) shown at differemtle that represent the work that
must be accomplished. Figure 7 shows a represeniaBS.

Project
Title
[
I [ [ [ |
Deliverables Phase Functional Chunck of Project
Area Work Management

!—‘—\

Activity | | Activity Task
Task

— Task Task

— Task Task

— Task

Figure 7 - Sample Work Breakdown Structure

On the first level, there is only one box, whiclschibes the end product. This is
sometimes referred to as the “work objective” anjpct title.”
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The second level represents the elements thateusmidressed in order to
deliver the final product. These elements coulihdevidual deliverables, project
phases, or just logical chunks of work. Projechagement is also shown at this
level. Depending on the level of detail requirdds level may consist of several
sublevels. Elements on level 2 are defined by aoun

Level 3 identifies the activities and tasks thastrae completed in order to
achieve those things defined on level 2. Thedestaghich are stated with an
action verb, are shown in progressive levels ahitleb that all aspects of the
work are clearly defined.

Figure 8 shows a sample WBS that illustrates tgnessive levels of detail for
building a car.

Building a Car

Chassis Body Powertrain Electrical

Engine Transmission

I I
Block Pistons | | Oil Pan

Rings

— Design

— Build

— Test

Figure 8 - Automotive WBS
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When developing a WBS, the project manager canrobtdficient detail if
he/she answers the following questions for eadkiict

» WHO is the responsible individual or organization tfog activity?
» How muchTIME will the activity take?

» WhatCOST is associated with accomplishing the activity?

» How canPROGRESSbe easily tracked?

» What STEPS are needed to accomplish the task?

The overriding purpose of the WBS is to definetladl work that must be
accomplished during a project to a level of detek can be easily estimated,
assigned, and tracked. The order or sequenceréfigzaot considered at this
time. At the lowest level of the WBS, the detddreents of work will become
tasks in the Network Diagram that the project managvelops during project
scheduling.

Responsibility Assignment Matrix

TheResponsibility Assignment Matrix (RAM) is the tool project managers use to
define the specific roles and responsibilitiesatremember of the project team
with regards to the work activities identified netWBS (see Figure 9). The
project manager can also use this chart to buelchteommitment and establish
clear responsibility. Just as the WBS definesatttesities that need to be
accomplished, the Responsibility Matrix identiftee individuals who will be
involved in accomplishing those activities. Thiatnx provides an easy format

to identify level of involvement of each individual every project activity.

Revision 5 23 August 2003



Project Management Tools and Techniques

© SkillRight, Inc., 2003

Hy
B WBS _ »
i

X

Figure 9 - OBS/WBS Relationship

The Responsibility Matrix depicts WBS activities ome axis and the project
team members on the other. The project manageffillgin the center of the
matrix, using letters to designate the level obirement of each team member
on a particular activity. Because the letters RSAI, and C are used to designate
levels of involvement, this matrix is sometimeseredéd to as &ASIC chart.

The specific letters represent the following:

R = Responsibility This individual or group is accountable for ensgrihat each
task is completed on time, is within budget, ansl tihe
expected quality.

A = Approves This individual or group has the final say in guoeg the
product or deliverable or authorizing the contimuabf the
project.

S = Supports This individual or group does the work to accorsiplihe
task or provides assistance in doing the work. [&hel of
effort is defined in the resource loading.

| = Informed This individual or group must receive all pertinent
information regarding the specific task. This mmf@ation
should include the status of the task (started ptetad,
delayed), the content, or any approvals received.

C= Consulted This individual or group is an additional resouote
information or assistance and needs to be invalved
decisions regarding the content or status of thle ta
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Basic points to remember when developing a RASIgtdhclude the following:
» There must be one R and one A for each activity.

» Multiple Rs for the same activity make it unclearta who is actually
accountable for the work.

» Every activity on the WBS, even to the lowest lewelist be included.
> The names of the individuals should be indicatethenchart.

» A good team-building technique is to delegate thaéaam member some
responsibility for completing a task to give eaengon a sense of
ownership in the project.

Figure 10 shows a representative RAM.

MARKETING STUDY

LEGEND

- RESPONSIBLE

- APPROVE

- SUPPORT (DOES THE WORK)
- INFORM

- CONSULT

O~-n>»x

Figure 10 - Representative RAM
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Project Schedule

Once all the work has been identified in the WB8 tre Responsibility Chart
drawn up, the project manager develops a sched@#geloping a schedule
involves the following activities:

» Estimating how long each activity should take
» Determining the sequence of tasks
» Calculating the start and finish times for eaclivagt

This section discusses the following:
v' Methods for estimating time
v" Network diagrams
v' Gantt charts

Methods for Estimating Time

Accurately estimating the length of time for eachiaty in a project is crucial to
the success of the project. There are two metfaydsstimating time:

> Deterministic
> Probabilistic

Deterministic time estimates are used for activities that
v' Are well-defined
v" Are similar to activities that have been done befor

v Allow for high confidence in the project manageatslity to estimate
the time accurately

Furthermore, project managers develop determiresticnates by using the
following:

» Previous experience
» Lessons learned
» Documentation from previous projects

Probabilistic time estimates are used for activities that
v" Are not well-defined
v Have no similar activity experience

v Allow for little or no confidence in the project mager’s ability to
estimate time

August 2003 26 Revision 5



Project Management Tools and Techniques

© SkillRight, Inc. 2003

Probabilistic time estimates use statistical mesttoddetermine the length
of time an activity should take.
Network Diagrams

After the time estimate for each activity has bdetermined, the project manager
uses a network diagram to develop the actual calesethedule. Network
diagrams show a logical sequencing of the projexttavities in terms of

» The planned flow of effort for each activity
» The relationship between individual activities

Figure 11 shows the relationship between the WRBBtla@ network diagram for a
project.

The project manager then uses the completed diagraetermine the total
duration of the project.

s

o —

Figure 11 - WBS to Network Diagram Linkage

The network planning process describes a projeatraswork of activities or
tasks that have specific relationships between ettwdr. Using this process, the
project manager can analyze and schedule eaclisaska set of calculations
and procedures known as tBgatical Path Method (CPM), which determines the
series of tasks in a project that will take theglest amount of time.
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The most well-known network diagram is the precedatiagram, which uses
boxes to represent activities and arrow lines tmstine connection between the
activities. This is often referred to as ActiviBnr-Node (AON) diagrams. An
alternative for of network diagram is the arrowgtem or Activity-On-Arrow
(AOA) method. Figure 12 shows the same projedtioith the AOA and AON
network diagram formats.

=7
AO_B’OD// J

Arrow Diagram Method % E @O
H |

;
Precedence Diagram ‘
ethod 1

Figure 12 - AOA and AON Comparison

Network Diagram Example

A project manager has determined that the progecomprised of 10 activities
with the following relationships:

¢ Als the first activity

B, C, and D are dependent on A
E and F are dependent on B

G is dependenton C

H is dependent on C and D

| is dependent on F and G

J is dependenton E, I, and H

* & & o o o o

J is the last task
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Figure 13 shows this example as a precedence diagra

—> Logic Connection

I Activity

Figure 13 - Project Network Diagram Example

The precedence diagram shown in Figure 13 hascteviti@s, which are
represented with the letters A through J. Therdiagshows the order of work
and should be read from left to right. Therefaztvity A is done first and is
followed by activities B, C and D, which are perfed simultaneously. Work for
activity H starts after activity C and D are finggzhand so on.

Each sequence of logically connected activitiesalked anetwork path. In the
example shown, the network has five paths:

1. A>B=2E=2>J
2. A>2B=2>F=212
3. A2C=2G=212>7
4. A=>2C=>2H=2
5. A>D=2>H=2>J

One of these paths is called the critical pathrapdesents that path through the
network that has the longest duration.
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For this example, assume the following data:

Activity Duration (months)
A 2
B 1
C 3
D 1
E 4
F 3
G 2
H 1

I 2
J 1

To determine the critical path, the project manawgest calculate the duration of
each path. This is done by adding the duratiogach activity on the path
together. In the example used, the network woalctthe following results:

Path Duration (weeks)
A(2)+B(1)+E(4)+J(1) = 8
A(2)+B(1)+F(3)+1(2)+J(1) =9
A(2)+C(3)+G(2)+1(2)+J(1) =10
A(2)+C(3)+H(1)+J(1) =7
A(2)+D(1)+H(1)+J(1) =5

The numbers shown in parenthesis are the actidiyration; therefore, the
critical path would be A& C=>G=>1=>J because that is the path with the longest
duration. Using the CPM, the project manager caidd determine that the
project should last 10 weeks.

The project manager must know the critical patrabee if any activity along the
critical path is delayed, the completion date ef &mtire project will be delayed.
For example, if activity C takes 5 weeks to complastead of 3, the project
would be extended to 12 weeks instead of 10. Hewaefvactivity B took 3

weeks instead of 2, there would be no effect orldhgth of the project because
activity B is not on the critical path. Built inemch time duration should be some
slack, which is the amount of time an activity can baged without impacting

the project’s final end date.
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There is always a need to know when a project éashed a certain point or
achieved amilestone. An activity with a duration of O is callednailestone,

which is a unit of accomplishment, such as the stafinish of an activity. For
example, an activity could be added to the begnaimd end of the project and
given a duration of 0; thus, activityyAnay represent the project start milestone,
and activity d may represent the project’s finish.

In addition to the above, the project manager can@PM calculations to
determine each activity's earliest and latest stad completion times. The
complete network diagram for this example is shawfigure 14.

0[2]0]2 2|15[2]5

Y

23] 7|8 5

Figure 14 - Critical Path Solution

Gantt Charts

While CPM and network diagrams are tools for caltinf project schedules, the
Gantt chart is used to display the completed sdeedthis chart has a calendar,
or time line, on its X-axis and the activities ¢& Y-axis. A bar represents the
duration of an activity and is placed on the charhow the start/end times for
each activity. Project milestones are shown andms or some other common
symbol.
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The advantages to using a Gantt chart are thasitriple to construct, easy to
interpret, and good for management reporting. Wimerstructing a Gantt chart,
the project manager should remember that the datheochart should only
represent the level of detail needed by the audiefiierefore, the project
manager should provide only summary data for tlemthnd upper management
but detail data for project team members.

Figure 15 depicts the finished Gantt Chart forghgect example.

Time 1 2 3 4 5 6 7 8 9 10
Activity Duration
A 2 [
B 1
c 3
D 1
E 4
F 3
G 2
H 1
' 2
J 1

B - Critical @@ - Non-Critical W - Slack/Float

Figure 15 - Sample Gantt Chart

Resource Plan

In addition to the personnel needed to accomplishwtork on a project, the
project manager must identify and obtain the ndiodaesource needs, such as

» Lab time

» Test facilities

» Prototype parts/systems
» Equipment

» Materials

» Facilities for instruction

» Printing needs
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Unless these resources are available at the apgpi®pime and in the right
amounts, the project schedule will suffer the sdelays as it would were the
personnel not available. Therefoaeschedule is not complete until all the
resources necessary to complete the project havedmecommitted or
assigned

When the project manager estimates the lengthredf for activities within a
project, he/she may make assumptions regardinguimder of people available
as well as the skill level of those people. Howeifgpersonnel with less
experience or lower skill levels are assignedithe estimations will have to be
adjusted accordingly. Similarly, if fewer peopke available than what was
originally estimated to be needed, the duratioaroactivity may have to change.

The same holds true for non-labor resources. Enear considered in the
original estimation of time and costs may not bailable, or the time it takes to
receive materials may have changed. Several wigetiéd constraints and
limitations may exist regarding resource avail#pilcausing the project manager
to recalculate the project schedule. In such gaisssparamount that the project
manager does the recalculations; otherwise, thegirmay begin with an
unrealistic or impossible deadline.

Project Budget

Once the project manager has determined the sahaddlidentified and
committed the resource requirements, he/she iy twadietermine the project
budget. Two key elements affect the level of détaa budget: time and
availability of information. Figure 16 shows thisdgeting relationship.

A

Level
of
Detall

Definitive Estimate : -5% to +10%
Budget Estimate : -10% to +25%

Order of Magnitude Estimate : -25% to +75%

Planning Time plus Experience

Figure 16 - Levels of Budget
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This budgeting relations are affected in the folloywvays:

» When very little time is available, the project rmgar may actually base
the budget on a wild guess (Order of Magnitude).

» If the project manager is allowed more time andrhase experience, a
fairly accurate budgetary estimate can be developed

» The most detailed and most accurate budget cae\®aped when a
highly experienced project manager is given sigfittime and extensive
financial information.

For all projects, the very least that should bevjpled is a preliminary budget.

When developing a budget, the project manager nansider the following:
v' Types of cost estimates

v" The methods of obtaining cost data
v Key cost components

Types of Cost Estimates
As shown in Figure 16, there are three types ofjpudstimates:
» Order of Magnitude estimate
» Budget estimates
» Definitive estimates

A project manger uses @&rder of Magnitude estimate to support decisions on
the viability of a project. Estimating methodslude the use of historical cost
data for similar projects with adjustments for atitbn and other factors. This
estimate is not very accurate; therefore, the ptayj@nager can expect the actual
cost to be within —25% to +75% of the actual propast.

TheBudgetary Estimate is used to determine if the time and resourcesldhze
invested in project planning. Estimating methodsude the use of historical
cost data and parametric modeling cost data. typesof estimate provides the
improved accuracy, and a project manager can exipeetctual costs will be
within —10% to +25% of the definitive cost estimate

Definitive Estimates support project implementation. Estimating method
include the use of historical cost data for eachS/Bment, written quotes for
major cost items, and published data from vendocontractors. This type of
estimate provides the highest accuracy, and agirosjanager can expect the
actual costs will be within —5% to +10%.
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Methods of Obtaining Cost Data
There are many ways to obtain accurate cost data:
» Experience from past projects
» Functional subject matter experts
» Lessons learned
» Vendor quotes or bids
» Catalogs
» Cost estimating guides

» Buyers

Key Cost Components

When looking at cost components, the project managist consider many
different categories of costs; the two major casegories being:

» Capital Items

» Expenses

Capital Costs

Capital items are typically thought of as major reyuipment costs for
installation as a part of a project.

Equipment Costs

Equipment costs may include items such as computers, printersaoring
equipment. In addition to considering the equiphogrerating costs, the project
manager should consider the best method of acquisibuy, rent, or lease.
Other costs that may be associated with equipmehide the following:

v' Special labor

Fuel

Maintenance

Setup and installation

N X X

Training
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Facility Costs

Facilities costs are the direct costs associated with site prejparédr production
readiness. These costs can include the following:

v" Line configurations

v’ Alterations to existing buildings/structures
v" New process flows

v" Relocation of utility hookups

Expenses

Expenses are broken down into two significant eosas, direct and indirect
costs.

The majordirect costcomponents of any project include the following:
» Labor
» Materials

» Vendor/consultant costs
Labor Costs

Labor costsinclude the cost per hour for every person-hotakies to complete
the project. To estimate this cost, the projeahager must consider the
following:

v Salary/wages

v Shift differentials

v Training
Material Costs

Material costsinclude items, such as manuals or instructionalsiahat must be
available to complete the project. After determgnihe materials needed for the
project, the project manager must consider thesafghe following:

v Actual material prices
Freight/shipping charges
Taxes

Delivery schedule charges

<N X X

Storage and handling charges
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Vendor/Consultant Costs

Vendor/Consultant costs are usually provided directly to the project masrag
from the vendor or consultant.

The primaryindirect costsfor a project are
» Overhead

» Contingencies
Overhead Costs

Overhead costs are the costs associated with doing businessar@ations might
allocate these costs by department or by projetf;dither way, the costs must be
included in the project. Overhead costs can irelhé following:

v’ Utilities

v Rent

v’ Corporate services

v Indirect labor charges
Contingency Costs

Contingency costs include any unforeseen event that could impacptbgct.
These are events that cannot be specified wheprthect manager is developing
the budget. Planning for contingencies is a budgedractice that provides
special provisions for future costs. Occasiondlg, total budget of a project is
padded by a small percentage to provide for coatings; however, great caution
must be used in this instance. Contingencies sed to cover such things as:

v' Weather delays
v" Changes in design
v" Price increases
v Estimating errors

However, contingency costs are not intended to rctheefollowing:
v" Changes in project goals
v" Major schedule changes
v" Economic downturns
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Risk Planning

Before moving on to the implementation phase, ptajek analysis and
contingency planning should be done. Prelimingaiy planning was done when
the statement of work was written. However, at timae, only limited project
information was available. Now, a more thoroughlgsis can be done based on
the results of project planningdne should also remember that risk
management is not a one-time event. It is a contious process that takes
place throughout the project life cycle.

Risk exists in all projects. There is always andeathat something can go wrong.
Risk is any event that can negatively impact piiggeope, quality, cost, or
schedule. Unavailability of resources and mate&oaks that exceed estimates are
two examples of risk. It is the project manageole to manage risk.

The definition for risk management, as defined M|,Rs below:

“Risk Management is the art and science of ideimiify
analyzing and responding to risk factors throughttet
life of the project and in the best interests sf it
objectives.”

Risk management begins in the planning phase afjaqt and continues until
project close-out. New risks can occur and prestipidentified risks can be
eliminated at any time during the project. An intpat aspect of project
monitoring and control is the continuing assessméptoject risk.

Typically, risk is the highest at the start of ghreject and gradually decreases as
time goes on as shown in Figure 17.

H

Level
of
Risk

Time

Figure 17 - Project Levels of Risk
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Risk
Identification

Risk
Monitoring

Response
Developmen

Figure 18 - Risk management Planning Cycle

Risk Identification

Risk identification is the process of reviewinge&kments of the project plan and
determining what risk events are reasonably likelgccur.

Some methods that can be used to assist in idiergtifisks are:
» Brainstorming
» Subject Matter Expert review
» Historical data
» Lessons learned

In addition, reviewing common sources of risk ctao de helpful:
v Quality requirements

Schedule constraints

Cost limitations

New technology

Project complexity

Third-party performance

N N N N RN

Contract terms (legal)
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Risk Quantification

Risk quantification involves determining which riskents warrant response. Use
of a risk prioritization matrix (Figure 19) can belpful in assessing and
prioritizing risks.

100%

o PRIORITY 2 RISKS PRIORITY 1 RISKS
e (High Probability) (High Probability)
g (Low Impact) (High Impact)
!
(&)
o
s 50%
2
§ PRIORITY 3 RISKS PRIORITY 2 RISKS
o (Low Probability) (Low Probability)
o (Low Impact) (High Impact)

0%

Low Medium High

Negative Impact on Scope/Quality/Cost/Schedule
(Risk Event Value)

Figure 19 - Risk Prioritization Matrix

Risk Response Planning
Response development or contingency planning is jpatactive and reactive.

» Proactive — Identifying steps that can be takeprévent the risk from
occurring. This is also calletsk avoidance These are steps yauill
take.

» Reactive — Identifying measures that will be takeneduce the impact of
the risk if it occurs. This is sometimes callegsk mitigation or
retention. These are steps youay take.

The risk prioritization matrix can assist in detaring the risk management
strategy to be used for a particular risk (Figudg 2
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100%

o PRIORITY 2 RISKS PRIORITY 1 RISKS

(&]

[

S PROACTIVE & REACTIVE

: REACTIVE MEASURES i

3

S

ol 50%

>

3 PRIORITY 3 RISKS

S PRIORITY 2 RISKS

& VONITOR ONLY REACTIVE MEASURES
0%

Low Medium High

Negative Impact on Scope/Quality/Cost/Schedule
(Risk Event Value)

Figure 20 - Risk Response Planning

Risk Monitoring and Control

Risk monitoring and control involve executing tiekmMmanagement plan (risk
strategies identified) developed in order to respimnrisk events over the course
of the project. When changes occur, the basieaytidentify, quantify, and
respond is repeated.

It is important to understand that even the mastahigh and comprehensive
analysis cannot identify all risks and probabiiteorrectly; control and iteration
are required.
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Risk Worksheet

As a means of documenting the project risk managepian, a standardized

template can be used as shown in Figure 21.

Expected Monetary Value (EMV):

Impacts:

D Quality D Schedule
D Cost D Scope

Risk Worksheet
Project Manager: Date:
Project Title:
Risk Description:
Risk Priority: 1 2 3 (Circle the Priority)
Probability %: Risk Event Value (REV):

Preventative Plan (Proactive Plan): (For Priority 1 Risks )

Contingency Plan (Reactive Plan): (For Priority 1 and 2 Risks)

Date of Last Review: Date of Last Review:

Figure 21 - Risk Worksheet
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Section 5 — The Project Lifecycle: Implementation

During this phase, the project manager has mampnsbilities, including the

following:

» Provides leadership for the project

» Conducts formal and informal progress report mestin

» Manages change

> Resolves issues

» Tracks project activities to ensure that they:

v
v
v

Are completed on time
Reach quality objectives
Stay within budget

» Maintain a project notebook that contains:

v
v
v
v
v

Progress reports

Contact logs

Minutes from all meetings
Lessons learned

Vendor and contractor information

This section discusses the following:

» Factors that ensure implementation success

» Project control

» Change management

Factors that Ensure Implementation Success

Successful project implementation depends on thawfmg factors:

» Updating the project plan

» Staying within the scope of work specified in thejpct plan

» Getting authorization for changes

» Providing deliverables in stages

» Conducting project review meetings
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» Frequently checking the work being performed ineortd provide
guidance and direction as needed

» Keeping up-to-date project information

» Reviewing project staff performance in order tastsshen necessary

Project Control

Project control is based on the project managéilgyato establish an effective
project plan with cost, time, and quality baselin®aring the implementation
phase, the project manager maintains control dveeptoject by measuring,
evaluation, and reporting actual performance agé#esestablished baselines. To
keep control of the project, the project managestmaderstand that project
implementation is a team effort and that he/shet malg on team members to
successfully complete their assigned activities.

Greatly simplified, project control boils down teet project manager performing
the following:

» Reviewing project team activities frequently

v" The project manager should conduct formal projegiews with the
stakeholders on a monthly basis. At the same tim#she should
review and present project status reports for thgipus month and
discuss anticipated project progress over the tmeximonths.

v" The project manager should address changes thatredcince the
last review and cover all future issues and corgern

v The project manager should hold informal review tings on a
weekly or biweekly basis.

v Finally, the project manager should cover the megreviews for the
last two weeks and discuss projections for progesimg the coming
two weeks.

» Providing the support the team members need to etentheir activities

» Letting the team know the status of the projectwahdt needs to be done
next. If necessary, the project manager shoututifize the tasks for the
team.
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The most important aspect of project control is samication. Throughout the
project, the project manager must inform the custoheadership, and the project
team of any problems or changes as soon as paséiildoing so, the project
manager will see the following results:

» The team members will be encouraged to talk abamltlem areas and
offer their input for a solution.

» The customer and the project team have the opptrtianshare their
input on how to handle problems or changes to thggt.

» Determining how to handle problems or change irptiogect will become
a team effort and not the sole responsibility a¢ person.

The two most important tools for monitoring and troling the project’s
progress are the

» Project notebook

> Project progress reports

Project Notebook

During a project, the project manager will accurteilarge volume of
documentation. A notebook can provide a placeagamze that documentation
for use as a quick reference. The project notepwbich is started in the
planning phase, must be updated on a regular bBsisng the implementation
phase, the project manager must update and intthed®llowing information:

» Project plan, including the Statement of Work, WiBS, the schedule, and
the budget

» Progress reports

» Contact logs

» Meeting minutes

» Contractual documents

» Other pertinent documents or information

Project Progress Reports

Progress reports are one of the best ways to thecgrogress of the project. The
project manager uses the progress reports to mattivities and compare them
to the schedule and budget. The project manageldicomplete the progress
reports on a monthly basis.
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The major sections of a progress report includddhewing:
» Project description
» A summary of the progress made since the last tepor
» Outstanding issues that need to be addressed
» Meetings attended
» Reports and correspondence sent
» Action planned for the next period
» Project funding status

» A macro-level milestone chart comparing the pe@gatspent to the
percentage completed

Figure 22 shows a sample Project Progress Repaont fo
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Project Progress Report

Customer:

Date Submitted:

Authorization Reference:

Report Period:

Project Description:

Financial Administrator:

Customer Representative:

Summary of Progress During Period:

Milestones Achieved:

Open Issues: Assigned to:

Date Due:

Actions Planned for Next Period:

Authorized/Established Limit: Expended During Period:

Expended to Date:

Remaining at End of
Period:

Project Manager:

Project Director:

Figure 22 - Sample Project Report
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Tracking Project Progress

Once project progress data has been collectedefodeba report can be written,
the project manager can use several tools to measuformance against the
baseline plan for quality, schedule, and cost. s€feols include:

» Quality reviews
» Schedule performance
» Cost performance charts

» Earned Value Analysis

Quality Reviews

Special meetings should be held to ensure thatatalles will meet predefined
customer expectations and quality standards. Tieesews can be informal and
include as few as two people: the presenter amdetiewer. Formal reviews
may include several people such as subject matpares and customer personnel
if formal acceptance is being sought.

Probably one of the most important guidelines toamber about these meetings
is thatthe focus of the meeting should be on the deliverbbor product and
not on the producer.

Topics of concern during quality reviews include:
» Product design
» Specifications
» Manuals
» Parts

» Computer program code

Schedule Performance

The application of Gantt charts can be extendeshloyving the original project
plan baseline compared to the current plan (aciu@lforecast) in order to
measure schedule performance.
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Using the Gantt chart, the original baseline scheuplotted for each activity.
The baseline schedule for each activity is ploktelbw the actual performance of
the tasks. In effect, two schedules are plottatienGantt chart: the original plan
and the current plan. This method provides a easy way to determine
schedule status visually.

An example schedule performance Gantt chart is shiowigure 23.

Tack heme Duration | weskt | Week2 [ Wesk3 | Weskd | WeskS | Week6 | Wesk7 | Weekd | eskd [ Week10

hi IMordh 2 [Morin 3

Project Awerd Odlays |4

Praject Kickaff Activies 2wks

Parts Analyais 2wks

Prefimirary Design KU

Prefimirary Test Plan 1wk

Catalog Development 4z

Patts Received Jvks

Firial Dessign 2wka

Final Test Plan 1 wh

Bazembly 2wka

Customer Test 1wk

Praject Comglete Odlays

Figure 23 - Tracking Gantt Chart

Earned Value Analysis

Project cost performance can be displayed in tafatanat, visual-format (cost
curves), or a combination of both. In these chéslgeted dollars are compared
with actual costs to date. Based on actual cdst @eojections can then be made
to forecast estimated actual cost at project cotigple The most effective

method for measuring project cost performancelled¢@&arned value analysis.

Earned value analysis is an extension of the pmdoce measurement techniques
discussed so far. This type of analysis emerggmheaf the government’s
requirement for government subcontractors to havapgroved approach for
measuring project schedule and cost performantams ofmoney, the

universal measurement of project performance.

Earned value analysis requires organizational plise in order to track data and
provides accurate values for key project metrigeasonable baseline plans and
project metrics must be developed. Project masagest have a clear
understanding of the project and a thorough WBSharttjet determination in
order to use the system. Figure 24 illustratesnapde EVA management system
approach.
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Project Management Plan Time reporting at the Work

. . e Package level.
\l?veéléerables identified in the Payroll/time report at the same

level.

EV Criteria (calculating %
complete)

Actual Data
Input

Tracking
System

Budget Data

Monthly breakdown
by deliverable.

Budget line to end of Project.
Actual line to current date.

Earned value line (% complete X
budget).

Project Status ETC/EAC.

Reports

Revised %
complete & ETC.

Figure 24 - Sample Earned Value Management System
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Table 2 - Earned Value Analysis Definitions

Term

Definition

Planned Value (PV)

This is the budget for what s@seduled to have
been performed within the reporting period. Th
may also be called the budget plan, performandg
measurement baseline, or budgeted cost of the
work scheduled (BCWS) for this period.

D W»

Actual Costs (AC)

The actual cost of work completethin a given
reporting period. This includes only those costs
related to work performed to date. It is sometinjes
referred to as the actual cost of the work perfarme
(ACWP).

Budget at Completion
(BAC)

The budget approved for the project. This is also
called the performance measurement baseline for
the project.

Estimate to Complete (ETC

) Estimate of what it wabt to finish the rest of the
project or an individual work task.

Estimate at Completion
(EAC)

Forecasted project cost determined at the end of
each reporting period.

Earned Value (EV)

This is the budgeted cost fontbek that has
actually been performed within the given reporting
period. Actual earned value is the sum of the
budgets for all work that has been completed fo
the reporting periodAt the activity level, it is
equal to the percent complete of an activity
times its original budget.

=

Earned Value Analysis Example

You are the project manager for the production oéw line of widgets. The
project plan calls for the production of 2000 witigie the next two months with

a total project budget of $2,

000.00. The estimptesided to management were

to produce 1000 widgets per month at a cost ofGRLOD. At the end of the first
month, the project output is 900 widgets and toteits are $1,100.00. Your
manager has asked you for a report on the project.

How is the project doing?
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Table 3 - EVA Example Values

EVA Parameter EVA Amount
BAC $2,000.00
PV $1,000.00
AC $1,100.00
EV $900.00

Earned Value Calculations

The four values provided in are used in the predicquations utilized in earned
value analysis.

Variances
The two basic calculations are for cost variancé)(@d schedule variance (SV):
CV=EV-AC
SV=EV-PV

In the example,

CV =$900-$1,100=-%$200

SV =$900-$1,000=-$100

Obviously, the project is slightly behind schedaitel over budget.
Performance I ndices

There are two performance indices that are us#ukilEVA process, the cost
performance index (CPI) and schedule performandexitiSPI):

CPI =EV/AC
SPI=EV/PV
In the example,

CPI =$900'$1,100=0.818
SPI=$900/$1000= 0.900

When these indices are provided in a managemeaottréfpcan be quickly
determined that the project is behind schedulecaed budget.
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Percent Spent
The last of the quick indicators are percent spadtpercent complete:
%Complete= EV/BAC
%Spent= AC/BAC

In this example,

%Complete= $900/$2,000= 45%
%Spent=$1,100/$2,000=55%
Predictions

It is obvious that this project has some proble YA can be used to make some
predictions about the future performance on thgepto At the current rate of
doing work and spending money to accomplish thakwbe following may be
estimated:

» Estimate at Completion (EAC)

» Estimate to Complete (ETC)

» Variance at Completion (VAC)

» Schedule Variance at Completion (SVC)
EAC=BAC/CPI
ETC=EAC-AC
VAC=BAC-EAC

BAC_gac

sve=—SPL_______ 100
Avg.TimePeriodPV

In this example,
EAC=$2000/0.818=$2,44500
ETC=$2445-$1100=$134500
VAC =$2,000-$2445=-$445

$2,000_$2’000

svc=-0900 x100= 22.2%
$1000
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The project is late and overspent. If correctiaresnot made and the project
continues on its present course, it will be overgpy $445 and be
approximately 10 - 12 days late (22%).

Value of Earned Value Management

» Measures performance and progress with a singlegesmnent control
system.

» Improves the ability to forecast project performanc
» Forces management analysis.
» Helps to determine the need to re-plan.

Figure 25 shows the relationship between the vargauned value analysis
indicators.

Estimate at

Completion
(EAC)
N Today
™

Budget at |

Completion
/ (BAC)

Estimate

> to
Complete
(ETC)

Actual Costs
(AC)

Ccv

Planned
Value (PV)

Units of Measure

Earned Value
(EV)

v

Time

Figure 25 - Earned Value Indicator Relationships
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Change Management

Ineffective change management is one of the leachiges of project failure.
Change will occur on every project. The only diéiece is the extent of the
change and how well the project team is prepareditivess it.

Change management is when the project manageexstisig project
information to make decisions when a change irptbgect occurs. The project
plan, developed during the planning phase, canthelproject manager
anticipate the consequences of change and prepateaaif” plan to handle
those changes. In every situation, the projectaganmust be able to react

quickly to changes, analyze the impact on the ptpgnd select the best course of

action.

Change Requests
Change can be classified into two major categories:
» Changes in project scope as a result of specifjaasts by the customer

» All other changes that may impact quality, costl/anschedule, which
require some form of corrective action

Customer requested changes can be effectively redriagestablishing and
enforcing a documented process for handling theesty Figure 26 is an
example of a simple change request process. Tuoess basically address the
following:

» Change request submission
¢ The change is documented and submitted to theqinmanager
for review.
» Change analysis and review
¢ The change is analyzed to determine feasibilityigsonpact on
project quality, cost, schedule, and budget.
» Approval and incorporation

¢ The project manager makes recommendations anchtmgge is
either approved or rejected. If approved, the aers
incorporated into the project schedule.

» Closure

¢ After the change is completed and accepted, theestqs closed
and filed in the project notebook.
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Customer
submits a formal
change request

Change
Request Form

A

v Analyze the request for
| changes to:
. Project team
Project Plan | an efl esthe | [ >CO7F
< yZ |cosT
request.
| SCHEDULE
| QUALITY
Notify Change
Approved? No—| customer of » Request Form
review results

Yes
v

Update the
project plan to
Project Plan | reflect change in

scope, cost,
schedule and
requirements.

A

Y
Incorporate Change
change as I+-———» Request Form
requested.

Y

Update the plan
and close the
change request

Project Plan

A

Figure 26 - Sample Change Process Flow
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Depending on the type and nature of the changegrtlject manager can handle
changes, using one of two methods:

» Taking the problem directly to the team members

» Getting support and input from company leadership

Taking Problems Directly to Team Members

Problems that are small in nature should be takectty to the team members
for their input and solutions. Oftentimes, ith&tpeople who are doing the bulk
of the work who understands the problems the besttan find real solutions at
minimal cost. This technique also gives the teasarese of ownership of the
project.

In this case, the project manager should call i teeeeting to explain the issue or
change. Atthe meeting, he/she should

» Ask each team member how the change could impsitdriassigned
tasks

» Ask for suggestions on a course of action

After receiving the input, the project manager sti@ocument the issue or
proposed change in a progress report or memo,teenéport to the appropriate
personnel for approval, and then implement the gaatfter approval is received.

Getting Support and Input from Company Leadership

In other cases, the project manager cannot effdgtdeal with change without
the support and input of senior leadership. Sonest, it may even be senior
leadership that mandates the change.

Whatever the situation, the project manager mustiteeto present the right
information so that leadership can make the bessi@&. When presenting
corrective actions options, the project manageukhimclude how the change
will impact the each of the following:

» Budget

» Quality

» Schedule

» Other programs
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In addition, the project manger should provide amymalternatives as possible to
help those in leadership to understand more faulyresults of whatever decision
they make. Therefore, it is paramount that th¢gotananager organizes the
information well and presents his/her options diea®ne way to do this is to use
a Decision Matrix, which is a tool that allows mgaes to weigh all the options
and ask the right questions. The matrix, usedmunction with the project plan,

provides a summary of several options and theiachp

Figure 27 shows a sample Decision Matrix.

Decision Matrix
_ Impact On _
Option : Risk
Schedule Budget Quality
Describe Quality impact | Quantify impact Describe Indicate risk
course of on schedule on budget course of level as:
action for this action for this H = High
option option M = Medium
L = Low
Example: Will get the Will increase No impact on
Use overtime | project back on cost by 10% quality
to complete the schedule L
task that's
behind
schedule
Example: Will get the Will increase New staff may
Overlap work | project back on cost by 20% not know or
on later critical schedule adhere to H
path activities quality
by adding staff standards
Figure 27 - Decision Matrix
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Section 6 — The Project Lifecycle: Closeout

The final phase of the Roadmap to Project Sucsetbeiclose-out phase, during
which time the project is brought to completiorheTfour major steps in the
close-out phase are

» Measuring project success
» Conducting a close-out meeting
» Documenting the lessons learned

» Summarizing project experience

Measuring Project Success

Before providing the final deliverables to the cuser, the project manager
should ensure that all the customer’s needs haste imet. To do this, the project
manager checks the deliverables against the pi®mgatcess indicators.

In many instances, deliverables are supplied tatistomer throughout the
project. In this case, the project manager musenchecks throughout the
project that the deliverables meet the quality estomer specifications before
they are turned over to the customer. By usindgStiaéement of Work as a
checklist, the project manager can measure prejgxtess by reviewing the
following:

» Project purpose
> Deliverables
> Measurable success indicators

In other cases, the success of the project camnfutlly realized until well after
the project is over.

Conducting Close-out Meetings

After verifying that the measurable success indisahave been met, the project
manager conducts the close-out meeting. Attenalei® close-out meeting
should be the project stakeholders. Before holthegclose-out meeting, the
project manager should perform the following:

» Prepare and circulate the agenda to all particgyanatifying them of the
following:

v' Time and location
v" Topics to be covered
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v Expected length of the meeting

v Expected participants at the meeting

v' Any items that participants need to bring to theetimg
» Ensure that all remaining deliverables are readylétivery.

> Ensure that release date documentation is availablaterim
deliverables.

» Update the project schedule to reflect the actr@gept.
» Total the current project costs.

» Ensure that all additions/changes to engineeriauigdstrds and
specifications have been identified and documented.

» Ensure that the documentation for all authorizeajgat changes (scope,
budget, resources, schedule) are available.

The typical close-out meeting agenda includesaheviing:
» Reviewing the Statement of Work for the project

» Reviewing the actual deliverables and showing Hoevaroject met its
measurable success indicators

» Summarizing what was done well
» Identifying areas for improvement
» Requesting recommendations for future improvements

» Determining whether additional tasks, such as pliogithe customer with
documentation or creating reproducible mastersnacessary to complete
the project

» Listing additional tasks, responsible people, anel dates
» Documenting lessons learned for the project notkboo

It is also advantageous to hold an informal closerseeting with the project
team members. At this meeting, the team shoulidperthe following:

» ldentify what went right on the project
» Identify what went wrong on the project
» List ideas for improvement

» List ways to ensure that those things that wertitiigppen again on
future projects
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Documenting Lessons Learned

Throughout a project, the project manager will emter new challenges and
opportunities. To help other project managers wheg encountered similar
circumstances, the project manager should summidméziessons learned and the
follow-up changes that occurred during the coufdb@project and put these
into the project notebook. In addition, the proj@anager should include the
issues discussed during the close-out meeting.
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APPENDIX A — GLOSSARY *

Activity

Activity Float

Actual Cost (AC)

Arrow Diagram Method

Bottom Up (Brainstorming)

Budget at Completion

Burden

Corrective and Preventive Action

The smallest unit of work, a task; it raggs time
and resources to complete.

Activity float is the amount of time units that an
activity may be delayed without impacting the end
of the project. (Se€otal Floal

The total cost of an activity, task, product, psx;e
or project that were completed to date.

A network diagram in which activities are
represented by arrows and nodes represent the
start/finish of activities.

A technique used to develop a Work Breakdown
Structure whereby all tasks associated with a
project are identified and then logically grouped
according to similarities or the resulting product
when all tasks have been completed.

The total project budget estimated in the planning
phase.

An aggregate cost consisting of all indirect costs
incidental to plant operations. Also referred$o a
overhead.

The systematic process whereby a project team is
able to prevent and correct deviations from a
project plan.

! Portions of this glossary are reprinted from Ah@uide to the Project Management Body Of Knowledge
with permission of the Project Management Institute
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Cost Estimating

Cost Variance

Critical Path

Critical Path Method

Deliverables

Depreciation

Detailed Cost Estimate

Direct Labor

EAC
Early Finish (EF)
Early Start (ES)

Earned Value (EV)

The process that integrates all areas of cost
accumulation which relates to a product, process,
or project. This multi-disciplined approach utdg
all aspects of costs including material, labor,
burden, labor related, and facilities cost. This
technique involves a combination of historical,
actual, and future costs to arrive at the most
accurate definition.

The difference between expected costs of doing
work and the actual cost of the work.

That sequence of activities that will delay the
project completion date if any activity along the
path is not completed on time. The critical path
determines how much time is necessary to
successfully complete a project. If a task on the
critical path is delayed, the entire project wil b
delayed.

Technique used in project scheduling to calculate
early and late start and finish times in order to
determine which path of activities is critical.

Outputs of project.

Is an annual charge against income which reflects
a loss in value of equipment due to its use.

A cost estimate used to support project planning
and implementation. Also known as Final Cost
Estimate.

The labor cost which is directly associated with th
development of a given product. Direct labor is
also referred to as productive labor.

SeeEstimate at Completion
The earliest possible ending date of an activity.
The earliest possible starting date of an activity.

The amount of money you planned on spending
for the activities that were completed to date.
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Earned Value Analysis

Estimate at Completion

Final Cost Estimate

Float (Slack)

Forecast

Free Float

Gantt Chart (Bar Chart)

General and Administrative
Costs

© SkillRight, Inc. 2003

A method of measuring project performance which
integrates cost and schedule. It compares the
amount of work that was scheduled to occur with
what actually happened (to determine if the project
is on schedule) and the budget for the work that
occurred with the actual cost (to determine if the
project is over or under budget).

The projected total project cost determined at some
point during project implementation.

A cost estimate used to support project planning
and implementation. Also known as Detailed Cost
Estimate.

The amount of time an activity can be delayed
before it increases the total duration of the poje
Zero float time implies that the activity has no
room for delay. Also known as slack time.

An estimate and/or prediction of future events and
conditions predicated on information available at
the time the forecast/prediction is made.

The number of time units an activity may be
delayed without affecting the early start of a
succeeding task.

A graphical representation of a project schedule
which shows the relationships within given time
constraints among project tasks. A Gantt chart has
a calendar or time line on the x-axis and lists
activities on the y-axis. A bar is used to repnése
duration of the activity and is placed on the chart

to show accurate start/stop times.

Costs necessary to plant operation but not
associated with providing services or developing
products. Examples are executives salaries, public
relations, and R&D.

Histogram A graph with vertical bars usually indicating
guantities or costs of resources used for specific
time intervals.
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Labor Burden

Lag Time

Late Finish (LF)

Late Start (LS)

Lead Time

“Success Triangle”

Measurable Success Indicators

Milestone

Negative Float

Network Diagram

Overhead

Percent Completion Chart

An aggregate cost consisting of all indirect labor

costs incidental to operations. Also referreddo a
indirect labor. Examples: janitorial, maintenance
etc.

The logical relationship between the start and/or
finish of one activity, and the start and/or finish
another. It may include a predicted delay of the
start of another activity, or allow a successor to
start prior to 100% completion of the predecessor
activity.

The latest possible date an activity can end (and
still complete the project on time).

The latest possible date an activity can start (and
still complete the project on time).

See Lag Time.

The elements of schedule, cost, and quality which
must be considered in project planning, and met
during project implementation.

Concise, measurable information that identifies
how well a project is to be completed.

A project event that represents a checkpoint, a
major accomplishment, or a deliverable result. For
example, the start or finish of some activity.

The amount of time units a forecasted finish will
exceed the scheduled late finish of an activity. (
reflects how late a task, logic string, and/or pcoj

is).

A diagram which shows the logical sequencing of
a project’s activities in order to illustrate thia
ned flow of efforts through activities and the
relationships between the activities.

SeeBurden

An extended application of the Gantt chart where
shading is used to show the status of activity
completion.
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PERT Time Estimating

Planned Value (PV)

Precedence Diagram Method

Preliminary Cost Estimate

Productive Labor

Project

Resource

Resource Leveling

Responsibility Assignment
Matrix

Schedule Variance

S.M.AR.T.
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A probabilistic time estimate which uses a
statistical method to determine the duration of an
activity. It uses a weighted formula for estimgtin
time based on three time estimates; optimistic,
pessimistic, and most likely.

The cost associated with the original project
schedule.

A network diagram in which activities are
represented by boxes which are connected by
arrows.

A cost estimate used to support decisions on the
viability of a project.

SeeDirect Labor.

A temporary endeavor undertaken to create a
unique product or service. A set of non-recurring
related activities that have a definite beginnind a
end, have a goal to meet, and have clearly defined
objectives and deliverables.

A person, piece of equipment, or material used to
accomplish a project task.

The process of matching the number of required
resources to the number of available resources.

A matrix-like chart used to keep track of
responsibility among the project team. The project
team members are charted against the project
responsibilities.

The difference, in time or cost, of where a project
is compared to where it should be, based on work
performed.

An acronym describing how measurable success
indicators should be written. Consists of:
Specific, Measurable, Attainable, Realistic, and
Takes organizational policies and practices into
account.
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Statement of Work (SOW)

SVAR
Task

Top Down

Total Float

Variances

“What if” Plan

Work Breakdown Structure
(WBS)

A detailed description of the project deliverables
and the purpose for creating them. The SOW also
includes information on how well the project must
be completed in order to be successful.

SeeSchedule Variance

A small, manageable element of work, also called
an activity.

A technique used to develop a Work Breakdown
Structure whereby the end product is broken down
into major elements which are in turn divided into
sub-elements or activities.

The number of time units an activity may be
delayed from the early start without delaying the
end of the project._(NoteWhen total float is
used, the total float for succeeding tasks is
subsequently used as well.)

Reports of differences between what a project
should have cost and what it actually costs to
complete. Can be due solely to cost factors, or to
deviance from schedule.

Alternate plans made considering possibility of an
event occurring which would alter the schedule,
budget, or quality of a project, but would not end
the project.

A systematic, graphical approach for dividing a
project into tasks required to complete the project
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Appendix B — Project Checklists

Use the checklists in this appendix as an aid weldping the elements of your
project plan and to prepare for your project clageneeting.

Forming the Project Team Checklist

Be sure you have considered the following whenfgoon your project team:
v' Have project team members been identified?

v Have training needs been considered?

v' Have responsibilities been assigned to customeipiskevel
management, project manager, and team members?

v" Have resources been leveled?

v Has resource leveling been reflected in the prgeledule (critical
path of network diagram)?

Statement of Work Checklist

Be sure your statement of work answers the follgvgjnestions:
v" What is the purpose—the goal—of the project?

Why is the project to be done?
Who is the initial customer?
Who is the end user (final customer)?

D N NI NN

What are the tangible end products (deliverabkedetdelivered to the
initial customer?

Have the technical requirements for the deliverableen identified?
What is the available budget?
Have training needs been addressed?

DN NN

What kind of support is required from the customer?
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Measurable Success Indicator Checklist

Check thammost of the following questions can be answered “yes’dach of the
project's measurable success indicators.

v

D U N N N N NN

<

Is it measurable and verifiable?

Does it specify only thevhat andwhen, and not théow andwhy?
Does it contain a specific action verb?

Does it specify a single key result to be accorhpli?

Is it consistent with resources available or ap&ted?

Does it relate directly to project requirements?

Can the project team members understand it in tefriteeir
contribution?

Is it realistic and attainable, and does it repreaechallenge to the
project team members?

Can it be willingly agreed to by the customer, pobjmanager, and the
project team members without undue pressure?

Does it address accountability when joint effotaquired?
Can it be communicated in discussion with others?

Does it provide a maximum payoff on the requirecestment in time
and resources (as compared to other success imdi¢caat might be
considered for obtaining the same results)?

Is it consistent with basic company and organizetigolicy and
practice?
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Work Breakdown Structure Checklist

Check your project's work breakdown structure fi@r following:

v

AN N N N

AN

v

Are the project's deliverables addressed in thenggments?
Are major elements and sub elements defined assffoun

Is project management included as a major element?

Are project activities defined as verbs?

Are project activities defined such that the woak e controlled?

Are project activities defined such that authonggponsibility, and
accountability can be assigned to an individua group?

Are activities defined such that progress can baswmed?

Are activities identified such that duration andtcfor each activity
can be determined?

Will the sum of activities for one element ensurattthe element will
be produced with the desired quality?

Are there three or less levels, and no more thaB®8&ctivities?

Project Scheduling Checklist

Check your Gantt chart and network diagram to nsake you can answer “yes”
to all of the following questions. Do they:

v

AN NN N

List all the activities in the work breakdown stiure?

Identify the interdependencies between tasks?

Provide a clearly defined start and end date foh ¢éask?
Remain flexible enough to allow a change in thepeoaf effort?
Appear to be easy to understand?

Provide a means for keeping the information updateticurrent
throughout the course of the project?
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Project Budget Checklist

The project budget checklist is a guideline to bedito verify that certain tasks
have been completed. This list is not all-inclesiaind may vary from project to
project. The checklist is not prepared by prioriach project manager should
establish the priority and sequence given to ealglof task to be completed.

v

Cost estimate

¢ Preliminary

¢ Final detailed

Labor costs

¢ Salary

¢ Hourly

¢ Skilled

¢ Unskilled

Material costs

¢ Direct

¢ Indirect

Equipment costs and depreciation
¢ Equipment required (Lease, Buy)
¢ Depreciation (Method, Useful life, Salvage)
Overhead costs

¢ Contract labor

¢ Subcontractors

¢ Indirect expenses

¢ Taxes, insurance, etc.
Facilities alterations costs

¢+ Expansion

¢ Rearrangement

¢ Relocation of utility outlets
Cost estimating data

¢+ Engineering

¢ Purchasing
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¢ Accounting

¢ Manufacturing

Analysis

¢ Historical

¢ Index

Contracts or external costs
Management review and approval
Construction costs

Tooling costs

General and administrative
Engineering requirements

Resource Leveling Checklist

Be sure you have considered the following whenfgoon your project team:

v
v
v

Have project team members been identified?
Have training needs been considered?

Have responsibilities been assigned to the custaearor level
management, project manager, and team members?

Have resources been leveled?

Has resource leveling been reflected in the prgekedule (critical
path of network diagram)?
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Project Closeout Meeting Checklist

Be sure the following items are taken care of leefbe project close-out meeting:

v' Has an agenda been prepared and circulated totehtmal attendees?
It should notify them of the following:

¢ Time and location
¢ Topics to be covered
¢ Expected duration of the meeting

¢ Items that they need to bring to the meeting

v Are all remaining project deliverables ready folidey?

v Is release date documentation available for intel@tiverables?

v Has the project schedule been updated to reflecittual project?

v Have current project costs been accumulated?

v" Have all additions/changes to engineering standamdsspecifications
been identified and documented?

v Is documentation for all authorized changes (scbpdget, resources,

schedule, etc.) available?
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