[image: image1.png]Effective total program planning

cannot be accomplished unless all of the

necessary information becomes available
at project initiation.

These information requirements are:

® The statement of work (SOW)

® The project speciﬁcatioﬂ

= The milestone schedule
= The work breakdown structure (WBS)





[image: image2.png]The statement of work (SOW) is a narrative
description of the work to be accomplished. It
includes the objectives of the project, a brief
description of the work, the funding constraint
if one exists, and the specifications and schedule.

The schedule is a “gross” schedule and
includes such things as the start date, the end
date, the major milestones, and the written

The last major item is the work breakdown
structure. The WBS is the breaking down of the
statement of work into smaller elements so that
better visibility and control will be obtained.





[image: image3.png]_  SOW preparation is not as easy as it
sounds. Consider the following:

" The SOW says that you are to conduct a
minimum of fifteen tests to determine the material
properties of a new substance. You price out
twenty tests just to “play it safe”. At the end of
the fifteenth test, the customer says that the
results are inconclusive and that you must run
another fifteen tests. The cost overrun is $40,000.

" The Navy gives you a contract in which the SOW
(. States that the prototype must be tested in “water”.
You drop the prototype into a swimming pool to
test it. Unfortunately, the Navy’s definition of
“water” is the Atlantic Ocean, and it costs you $1
million to transport all of your test engineers and
test equipment to the Atlantic Ocean.

" You receive a contract in which the SOW says
that you must transport goods across the country
using “aerated” boxcars. You select boxcars that
have open tops so that air can flow in. During the
trip, the train goes through an area of torrential
rains, and the goods are ruined. The customer

_  wanted boxcars that were aerated from below.





[image: image4.png]The previous three examples show that
misinterpretations of the SOW can result
in losses of hundreds of millions of dollars
a year. Common causes of
misinterpretation are:

" Mixing tasks, specifications, approvals, and
special instructions.

" Using imprecise language (nearly, optimum,
approximately, etc.)

= No pattern, structure, or chronolo gical order
» Wide variation in size of tasks

= Wide variation in how to describe details of the
work

® Failing to get third-party review





[image: image5.png]Misinterpretations of the statement of
work can and will occur no matter how
hard the quest for perfection during the
definition phase. The result is creeping
scope, or, as one telecommunications
company calls it, “creeping elegance”. The
best way to control creeping scope is with

a good definition of the requirements up
< front.
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_ A checKklist is furnished below to provide
considerations that SOW writers should
keep in mind in preparing statements of

® [s the SOW (when used in conjunction with the
preliminary CWBS) specific enough to permit a
contractor to make a tabulation and summary of

manpower and resources needed to accomplish
each SOW task element?

= Are specific duties of the contractor stated so he
(,  will know what is required, and can the
contracting officer’s representative, who signs the
acceptance report, tell whether the contractor has
complied?

= Are all parts of the SOW so written that there is
no question as to what the contractor is obligated
to do, and when?

= When it is necessary to reference other
documents, is the proper reference document
described? Is it properly cited? Is all of it really
pertinent to the task, or should only portions be
| referenced? Is it cross-referenced to the
“ applicable SOW task element?





[image: image7.png]Checklist of considerations that SOW

writers should keep in mind in preparing

= Are any specifications or exhibits applicable in
whole or in part? If so, are they properly cited
and referenced to the appropriate SOW element?

= Are directions clearly distinguishable from
general information?

= [s there a time-phase data requirement for each
O deliverable item? If elapsed time is used, does it
specify calendar or work days?

= Are proper quantities shown?

= Have headings been checked for format and
grammar? Are subheadings comparable? Is the
text compatible with the title? Is a multi decimal
or alpha-numeric numbering system used in the
SOW? Can it be cross-referenced with the
CWBS?

= Have appropriate portions of procurement
regulations been followed?

C





[image: image8.png]ChecKklist of considerations that SOW
writers should keep in mind in preparing
statements of work continued:

® Has extraneous material been eliminated?

= Can SOW task/contract line items and
configuration item breakouts at lower levels be
identified and defined in sufficient detail so they
can be summarized to discrete third-level CWBS
elements?

" Have all requirements for data been specified
separately in a data requirements appendix or its
equivalent? Have all extraneous data
requirements been eliminated?

" Are security requirements adequately covered if
required?

" Has its availability to contractors been specified?
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A spec1ﬁcat10n list as shown i Table 1 1-2 may be separately identified or called
out as part of the statement of Work- Specifications are used for man- -hour,
equipment, and material estimates. Small changes in a specification can cause
large cost overruns.
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TABLE 11-2. SPECIFICATION FOR STATEMENT OF WORK

P&cription Specification No.
Civil 100 (Index) M

e Concrete 101

e Field equipment 102

e Piling 121

* Roofing and siding 122

e Soil testing 123

e Structural design 124
Electrical 200 (Index)

¢ Electrical testing 201

* Heat tracing 201

e Motors 209

e Power systems 225

e Switchgear 226

» Synchronous generators 227
HVAC 300 (Index)

¢ Hazardous environment 301

 Insulation 302

* Refrigeration piping 318

e Sheetmetal ductwork 319
Installation 400 (Index)

¢ Conveyors and chutes 401

* Fired heaters and boilers 402

» Heat exchangers 403

e Reactors 414

» Towers 415

* Vessels 416
Instruments 500 (Index)

* Alarm systems 501

e Control valves 502

¢ Flow instruments 503

» Level gages 536

* Pressure instruments 537

» Temperature instruments 538
Mechanical equipment 600 (Index)

* Centrifugal pumps 601

e Compressors 602

* High-speed gears 603

* Material handling equipment 640

¢ Mechanical agitators 641

¢ Steam turbines 642
Piping 700 (Index)

» Expansion joints 701

* Field pressure testing 702

* Installation of piping 703

* Pipe fabrication specs 749

e Pipe supports 750

* Steam tracing 751





[image: image11.png]TABLE 11-2. SPECIFICATION FOR STATEMENT OF WORK

(Continued)

Description

Specification No.

Project administration
e Design drawings
o Drafting standards
¢ General requirements
¢ Project coordination
» Reporting procedure
e Vendor data
Vessels
e Fireproofing
¢ Painting
Reinforced tanks
Shell and tube heat exchangers
Steam boilers
Vessel linings

800 (Index)
801
802
803
841
842
843
900 (Index)
901
902
948
949
950
951





[image: image12.png]Project milestone schedules contain such

® Project start date

" Project end date

» Other major milestones

= Data items (deliverables or reports)

Project start and end dates, if known, must be
included. Other major milestones such as review
meetings, prototype available, procurement, testing,
and so on, should also be identified.





[image: image13.png]Data items are often overlooked. There
are two good reasons for preparing a
separate schedule for data items.

m First, the separate schedule will indicate to line
managers that personnel with writing skills may
have to be assigned.

= Second, data items require direct-labor man-hours
for writing, typing, editing, proofing, retyping,
graphic arts, and reproduction. Many companies
identify on the data item schedules the
approximate number of pages per data item, and
each data item is priced out at a cost per page, say
$250/page. Pricing out data items separately
often induces customers to require fewer reports.





[image: image14.png]\MoRk BREARDIWN STRuctufE

The successful accomplishment of both contract
and corporate objectives requires a plan that
defines all effort to be expended, assigns
responsibility to a specially identified
organizational element, and establishes
schedules and budgets for the accomplishment /C&
of the work. The preparation of this planshe
responsibility of the program manager, who is
assisted by the program team assigned in
accordance with program management system
directives. The detailed planning is also
established in accordance with company
budgeting policy before contractual efforts are
initiated.





[image: image15.png]In planning a project, the project manager
must structure the work into small

= Manageable, in that specific authority and
responsibility can be assigned

® Independent, or with minimum interfacing with
and dependence on other ongoing elements

= [ntegratable so that the total package can be seen
= Measurable in terms of progress
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The first major step in the planning process
after project requirements definition is the
development of the work breakdown structure

(WBS). A WBS is a product-oriented family
tree subdivision of the hardware, services, and
data required to produce the end product. The
WBS is structure in accordance with the way
the work will be performed and reflects the way
in which project costs and data will be
summarized and eventually reported.





[image: image17.png]The WBS is the single most important %

element because it provides a common

® The total program can be described as a
summation of subdivided elements.

= Planning can be performed.
= Costs and budgets can be established.
= Time, cost, and performance can be tracked.

= Objectives can be linked to company resources in
a logical manner.

= Schedules and status-reporting procedures can be
established.

= Network construction and control planning can be
initiated.

» The responsibility assignments for each element
can be established.





[image: image18.png]Although a variety of work breakdown
C  structures exist, the most common is the six-
level indentured structure shown below:

Level  Description
1 Total program

Managerial levels 2 Project

3 Task

4 Subtask
Technical levels 5 Work package

6 Level of effort

Level 1 is the total program and is composed of a
set of projects. The summation of the activities
and costs associated with each project must equal
the total program. Each project, however, can be
broken down into tasks, where the summation of
all tasks equals the summation of all projects,
which, in turn, comprises the total program. The
reason for this subdivision of effort is simply ease
of control. Program management therefore
becomes synonymous with the integration of
activities, and the project manager acts as the

(_ Integrator, using the work breakdown structure as
the common framework.





[image: image19.png]= The upper three levels of the WBS are normally
specified by the customer (if part of an RFP/RFQ)
as the summary levels for reporting purposes.
The lower levels are generated by the contract for
in-house control. Each level serves a vital
purpose: level 1 is generally used for the
authorization and release of all work, budgets are
prepared at level 2, and schedules are prepared at
level 3.





[image: image20.png]Careful consideration must be given to the
design and development of the WBS. The
work breakdown structure can be used to

= The responsibility matrix

= Network scheduling

= Costing

m Risk analysis

= Organizational structure

= Coordination of objectives

" Control (including contract administration)





[image: image21.png]Certain characteristics can now be

= The top three levels of the WBS reflect integrated
efforts and should not be related to one specific
department. Effort required by departments or
sections should be defined in subtasks and work
packages.

® The summation of all elements in one level must
be the sum of all work in the next tower level.

= Each element of work should be assigned to one
and only one level of effort. For example, the
construction of the foundation of a house should
be included in one project (or task), not extended
over two or three. (At level 5, the work packages
should be identifiable and homogeneous.)

= The level at which the project is managed is
generally called the work package level.
Actually, the work package can exist at any level
below level one.





[image: image22.png]Characteristics of the two levels of the
WBS (contlnued)

= The WBS must be accompanied by a descrlptlon
of the scope of effort required, or else only those
individuals who issue the WBS will have a
complete understanding of what work has to be
accomplished. It is common practice to
reproduce the customer’s statement of work as

C  the description for the WBS.

m It is often the best policy for the project manager,
regardless of his technical expertise, to allow all
of the line managers to assess the risks in the
SOW. After all, the line managers are usually the
recognized experts in the organization. <





[image: image23.png]LEVEL 1 PROGRAM
[
LEVEL 2 TRAINING HARDWARE
_
[ _ _
LEVEL 3 | ENGINEERING MANUFACTURING COMPONENT
SUBSYSTEM SUBSYSTEM TESTING
_ _ _
LEVEL 4 MODULE MODULE MODULE MODULE
A B C D
FUNCTIONAL ORGANIZATION _ ! |
. I
l
& I - I
= L_ lllLII_r. lllll T
| ELECTRICAL | | cOST | | COST |
5] DESIGN IACCOUNT|  IACCOUNT!
AMENE R
|| a8 _ | _
s 2 @B Fo———— e m——— -
9 ) o| |_|MECHANICAL| ! cosT | | cosT |
z DESIGN | |ACCOUNT] jACCOUNT,
p————- 4||lp||||.llnll.._
| {
|| 0] ] ]
| 1=———- 1 | WORK PACKAGES|
p |_|VERIFICATION| | COST | [ _
VALIDATION | |ACCOUNT!

FIGURE 11-4. The cost account intersection.





[image: image24.png]= Work packages are natural subdivisions of cost
accounts and constitute the basic building blocks
used by the contractor in planning, controlling,
and measuring contract performance. A work
package is simply a low-level task or job
assignment. It describes the work to be
accomplished by a specific performing
organization and serves as a vehicle for
monitoring and reporting progress of work.
Documents that authorize and assign work to a
performing organization are designated by
various names throughout industry. “Work
package” is the generic term used in the criteria to
identify discrete tasks that have definable end
results.





[image: image25.png]= A key feature from the standpoint of evaluation
accomplishment is the desirability of having
short-term work packages. This requirement is
not intended to force arbitrary cutoff points
simply to have short-term work packages. Work
packages should be natural subdivisions of effort
planned according to the way the work will be
done. However, when work packages are
relatively short, little or no assessment of work-
in-process is required and the evaluation of status
is possible mainly on the basis of work package
completions.





[image: image26.png]In setting up the work breakdown
structure, tasks should:

® Have clearly defined start and end dates

® Be usable as a communications tool in which
results can be compared with expectations

_ =Be estimated on a “total” time duration, not when
the task must start or end

" Be structured so that a minimum of project office
control and documentation (i.e., forms) is
necessary





[image: image27.png]TABLE 11-3. WORK BREAKDOWN STRUCTURE FOR NEW
PLANT CONSTRUCTION AND START-UP

Program: New Plant Construction and Start-up 01-00-00
Project 1: Analytical Study 01-01-00
Task 1: Marketing/Production Study 01-01-01
Task 2: Cost Effectiveness Analysis 01-01-02
Project 2: Design and Layout ' 01-02-00
Task 1: Product Processing Sketches 01-02-01
Task 2: Product Processing Blueprints 01-02-02
Project 3: Installation 01-03-00
Task 1: Fabrication 01-03-01
Task 2: Setup 01-03-02
Task 3: Testing and Run 01-03-03
Project 4: Program Support 01-04-00
Task 1: Management 01-04-01
Task 2: Purchasing Raw Materials 01-04-02

Table 11-3 shows a simple work breakdown structure with the associated
numbering system following the work breakdown. The first number represents
the total program (in this case, it is represented by 01), the second number
represents the project, and the third number identifies the task. Therefore, num-

ber 01-03-00 represents project 3 of program 01, whereas 01-03-02 represents
task 2 of project 3. This type of numbering system is not standard; each company
may have its own system, depending on how costs are to be controlled.





[image: image28.png]DETAILED SCHEDULES AND

Certain guidelines should be followed in the
preparation of schedules, regardless of the
projected use or complexity:

" All major events and dates must be clearly
identified. If a statement of work is supplied by
the customer, then those dates shown on the
accompanying schedules must be included. If for
any reason the customer’s milestone dates cannot
be met, then the customer should be notified
immediately.

= The exact sequence of work should be defined
through a network in which interrelationships
between events can be identified.





[image: image29.png]Guidelines that should be followed in the
preparation of schedules continued:

m Schedules should be directly relatable to the work
breakdown structure. If the WBS is developed
according to a specific sequence of work, then it
becomes an easy task to identify work sequences
in schedulers using the same numbering system
as in the WBS. The minimum requirement
should be to show where and when all tasks start
and finish.

= All schedules must identify the time constraints
and, if possible, should identify those resources
required for each event.





[image: image30.png]Although the previous four guidelines relate
to schedule preparation, they do not define
how complex the schedules should be.

Before preparing schedules, three questions
should be considered:

» How many events or activities should each
network have?

® How much of a detailed technical breakdown
should be included?

® Who is the intended audience for this schedule?





[image: image31.png]» Most organizations develop multiple schedules:
summary schedules for management and planners
and detailed schedules for the doers and lower-
level control. The detailed schedules may be
strictly for interdepartmental activities. Program
management must approve all schedules down
through the first three levels of the work
breakdown structure.
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FIGURE 11-9. Preparation sequence for schedules and program plans.

Detailed schedules are prepared for almost every activity. It is the responsi-
bility of the program office to marry all of the detailed schedules into one master .
schedule to verify that all activities can be completed as planned. The preparation
sequence for schedules (and also for program plans) is shown in Figure 11-9. The
program office submits a request for detailed schedules to the functional manag-
ers. The request may be in the form of a planning work authorization document.
The functional managers then prepare summary schedules, detailed schedules,
and, if time permits, interdepartmental schedules. Each functional manager then
reviews his schedules with the program office. The program office, together with
the functional program team members, integrates all of the plans and schedules
and verifies that all contractual dates can be met.





[image: image33.png]Before the schedule are submitted to

publications, rough drafts of each schedule
and plan should be reviewed with the
customer. This procedure accomplishes

= Verifies that nothing has fallen through the crack

= Prevents immediate revisions to a published
document and can prevent embarrassing moments

= Minimizes production costs by reducing the
number of early revisions

= Shows customers early in the program that you
welcome their help and input into the planning
phase





[image: image34.png]The primary objective of detailed schedules is
usually to coordinate activities into a master
plan in order to complete the project with the:

® Best time
_ ®wLeast cost
m [ east risk





[image: image35.png]The primary objective of detailed schedules is
usually to coordinate activities into a master
plan in order to complete the project with the:

® Best time
_ ®wLeast cost
m [ east risk





[image: image36.png]There are also secondary objectives of
scheduling:

» Studying alternatives

® Developing an optimal schedule

= Using resources effectively

= Communicating

= Refining the estimating criteria

= Obtaining good project control

® Providing for easy revisions





