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ABSTRACT

In oil and gas industry projects, the problem is to produce a class schedule for measuring the
performance of projects. The purpose of this paper is to select appropriate standards for future
reference in adopting best practices in scheduling. In the analysis, various standards across the
globe, company standards, and contractors scheduling practimnchmarked against GAO
Schedule Assessment Guide. A scoring model developed by using Multi Attributes Decision
Making (MADM) Noftompensatory and compensatory method on the basis of the GAO
Schedule Assessment Guide. From the analy@ifoiind that @O Schedule Assessment Guide

is superior to the other standards and practices. The recommendation from this paper is that
the practices from GAO Schedule Assessment Guide can be adopted to prepare and maintain a
quality, reliable schedule in projects. Owsecan ensure these practices were followed in their
projects by adopting the standards as scheduling specifications in the contractual documents.

Keywords: Best practices in scheduling, GAO Schedule Assessment Guide, Project Schedule,
Scoring Models, Mtilattribute Decision Making, activities

INTRODUCTION
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projects in the previous year. For energy and natural resources and public sector respondents,

the figureswe6 T M | YR dE:>X NBaAaLISOOGAGSted hytfte om:
10% of the budget in the past 3 yeadsist 25% of projects came within 10% of their original
RSIFREtAYSa Ay 3iDElopindt aféasibte pdjéct Seliedule is challepglue to

many factors. In oil and gas, the projects are delaying due to various reasons and one of the
major reasons that the contractor may not produce a feasible project schedule that should not
comply with the best practices in scheduling. Hence thetractor loses the opportunity for
forecasting and predictive manners. This happens due to a lack of awareness and usage of best
practices in scheduling. The author in this paper tried to overcome such circumstances made

lEditorés note: Th iGsildgf RrpjectrContrasscertificateop throughda cdurse provideB Dy
Mitrata CitragahaJakarta, Indonesia.
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by the contractors and give the aneness about the best practices which to be followed for
the preparation and maintaining the schedule. There are many standards and references
available for the standardization of project schedules in that the GAO Schedule Assessment
Guide seems the bedsb compare the schedules with the best practices and adopt for the
preparation of the schedules. To overcome such situations and make aware of the contractors
the importance of implementing the best practices in scheduling for the schedule
development. Tosubstantiate the facts four project schedules have been selected for the
assessment with the best practices in GAO Schedule Assessment Guide.

The GAO Schedule Assessment Guide provides ten best practices to develop and maintain a
reliable and higkguality schedule for the smooth execution of projects. In appendix I, the
guide has provided a detailed audit questionnaire that can exclusively use for the audit of the
schedule, and thereby, the health of the schedule can be determined. GAO concluded with the
GF2dzNJ OKIF NI OGSNR&GAOA NBuplitgAsbliBdrle tha2 NJshould NSt A |
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Comprehensive
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includes the labor, materials, travel, facilities, equipment, andlike needed to do the work
and depicts when those resources are needed and when they will be available. It realistically
NEFfSOGa K2g t2y3 SIOK OGAGAGE gAftts GF1S |yl
Well-constructed

! & OKSRdebnStuctediif aly Bsf activities are logically sequenced with the most

straightforward logic possible. Unusual or complicated logic techniques are used judiciously
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necessary to achieveggregated products or outcomes. It is also vertically traceable: activities

in varying levels of the schedule map to one another and key dates presented to management

in periodic briefings are in sync with the schedule. Data about risks are used totpaddvel

2T O2yFTARSYOS Ay YSSGAYy3I (GKS LINRPBINIYQa O2VYLIX
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4U.S. Government Accountability Office. (2015). GAO Schedule AssedsBuide Best Practices for Project
Schedules (148). Author. FOUR CHARACTERISTICS OF A RELIABLE SCHEDULE
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Controlled
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and logic based on information provided by activity ownerto realistically forecast dates for

program activities. Updates to the schedule are accompanied by a schedule narrative that
describes salient langes to the network. The current schedule is compared against a
RSaA3IAYII SR o6l aStAyS AO0KSRdzZ S G2 YSIadaNBzI Y2y
baseline schedule is accompanied by a basis document that explains the overall approach to

the progranm, defines ground rules and assumptions, and describes the unique features of the
schedule. The baseline schedule and current schedule are subjected to configuration
management controb’é

In this paper, the author demonstrates the best practices thatbw followed for the
preparation of the project schedule by adopting the ten Best practices entailed in the four
scheduling characteristics in the GAO Schedule Assessment Guide. A scoring model is to be
developed by using Multi Attributes Decision Makingnnmompensatory and compensatory
model methodology for the benchmarking of the project schedules in order to assess the
project schedules against the ten best practices thereby the health of the schedule can be
determined and to provide proper feedback thet management about the importance of
adopting the best practice for schedule development. And feedback to be provided to the
contractor about the practices least used in the schedule and overcome such practices by
incorporating the best practices for sahding in future projects, and by adopting these
practices, they can prepare a reliable and higlality schedule. This research should find the
answers for the belownentioned questions;

1 How can we rate the GAO standard for Best scheduling practices, caratier
standards?
1 What are the best practices in scheduling to be followed for schedule development?

PROBLEM STATEMENT

In the oil and gas industry, contractors need to improve the quality of the schedule as per the
author's findings. The main reason bedtii this is the contractor's exposure to the best
scheduling practices is limited; lack of schedule specification in contract documents. To negate
this, a standard for the Best scheduling practices to be in place and to incorporate these
practices as a sp#ation in contract documents. There are some standards available with
Government authorities and other professional organizations, which to be assessed as per the
Multi Attributes Decision Making (MADM) and adopt for the purpose.

5 U.S. Government Accountability Office. (2015). GAO Schedule Assessment Guide Best Practices for Project
Schedules (148). Author. FOUR CHARACTERISTICE A RELIABLE SCHEDULE
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FEASIBLE ALTERNATIVES

In standards, there are some alternatives selected for this research. The alternatives are GAO
Schedule Assessment Guide, GPC Compendium and Reference, TCM from AACE, PMBOK from
PMI, Owner Standards & Contractor Standards.

GAO SCHEDULE ASSESSMENT GUIDE

GThe U.S. Government Accountability Office is responsible for, among other things, assisting
GKS [/ 2y3INBaa Ay Ada 20SNBAIKG 2F GKS TFSRSNI
public funds. To use public funds effectively, the government must emplbgctive
management practices and processes, including the measurement of government program
performance.

The GAO Schedule Assessment Guide develops the scheduling concepts introduced in the Cost
Estimating and Assessment Guide and presents them as tsenhvactices associated with
developing and maintaining a reliable, highality schedule. The GAO Schedule Assessment
Guide also presents guiding principles for auditors to evaluate certain aspects of government
LINE INT Yaodé

GPC COMPENDIUM AND REFERENCE

itCKA& R20dzySyid KFra oSSy RSaA3aySR (42 o6S | 02YL
alongwith references and sample templatpsirposed for Project Control Practitioners
operating in a global and pandustry environment.

This guide has been coléat, organized, and proposed by an unparalleled array of experienced
practitioners and comprises many pages of referendeserves as the Project Controls

Compendium and Reference (Cafh links to what Subject Matter Experts (SME) believe to

0S abSHRWSR YR LINRP@GSy¢ (22fasx GSOKYyAldzs$Sas | yFk
This Guild of Project Controls Compendium and Reference (GPCCaR) has been created to serve
the following purposes:

1. ¢2 06S dzaSR | a | KI yR&-acemi@ghdunOfiitools, eghtidsP f & wS:
methodologies, references, and templates developed by both owners and contractors,
and,;
2. As the basis to prepare for one or more of the Guild of Project Controls certification
exams, and;
3. It provides standards to which practitioners are expecteddbere in order to be
recognized by the Guild of Project Controls, and;
4. It also defines appropriate performance benchmarks and standards against which they
would be measured and provides a tool for continued education and learning, and;

6 United States. Government Accountability Office. Applied Research and Methods. (2015). IntroducEaq In
schedule assessment guide: best practices for project sch@olulgs
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5. To be used in relan to Project Controls operations within any industry sector or global
f20FGA2Y D€

TOTAL COST MANAGEMENT (TREMDM AACE

GTotal cost management (TCM) is the effective application of professional and technical
expertise to plan and control resources, sprofitability, and risk. Simply stated, TCM is a
systematic approach to managing cost throughout the life cycle of any enterprise, program,
facility, project, product or service. The TCM Framework is a representation of that systematic
approach.

The T® Framework is a structured, annotated process map that explains each practice area of
the cost engineering field in the context of its relationship to the other practice areas, including
allied professions. It provides a process for applying the skills lamowledge of cost
engineering. A key feature of the TCM Framework is that it highlights and differentiates the
main cost management application areas: project control and strategic asset management.

The TCM Framework is a significant contribution todbst management profession applicable

to all industries. It is an AACE cornerstone technical document that joins the current body of
knowledge for related fields such as project management, operations management, and
management accounting. It is also cmmtent with organizational and portfolio thinking, which

GASa ff LINIFOGAOSE IyR LINRPOS&aasSa &IF01 G2 20SI

PMBOK FROM PMI

oPMI defines the project management body of knowledge (PMBOK) as a term that describes
the knowledge within the profession of project management. The project management body of
knowledge includes proven traditional practices that are widely applied as well as innovative
practices that are emerging in the profession.

The body of knowledge (BOidrludes both published and unpublished materials. This body of
knowledge is constantly evolving. This PMBOK® Guide identifies a subset of the project
management body of knowledge that is generally recognized as good practice.

The Standard for Project Man3SYSy i A& | F2dzyRI GA2Yy 1 § NB T
management professional development programs and the practice of project management.
Because project management needs to be tailored to fit the needs of the project, the standard

and the guide are bottbased on descriptive practices, rather than prescriptive practices.

7 GUILD OF PROJECT CONTROLS COMPENDIUM afmEFERENCE (CaR). (2015, November 2). Retrieved
from http://www.planningplanet.com/quild/gpccar/purpose

8 Hollmann,J. K. (2006).Total Cost Management Framework: An Integrated Approadottfolio, Program, and
Project Managemer(pp.17-18). AACE International.
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Therefore, the standard identifies the processes that are considered good practices on most
projects, most of the timeé%

OWNER STANDARDS FOR SCHEDULING

The specifications have been sdled from the Companies which serve a guideline for the
preparation and maintaining the schedule for the projects.

CONTRACTORS PRACTICES FOR SCHEDULING

Based on the assessment of the project schedules from the contractors, the practices they
followed far the preparation of the schedules also as an alternative here.

DEVELOPMENT OF OUTCOMES

For further analysis, the scoring attributes selected from GAO Appendix VI to compare the
alternative standards. The methodology used here for the analysis is thg Mitributes
Decision Making (MADM) Ne@ompensatory Model Dominance method.

G52YAYylFyOS A& | dzaS¥dzZ &AONBSyAy3a YSGIK2R F2NJ
When one alternative is better than another with respect to all attributegréhis no problem

in deciding between them. By comparing each possible pair of alternatives to determine
whether the attribute values for one are at least as good as those for the other, it may be
possible to eliminate one or more candidates from furthensideration or even to select the
AaAy3tS It OGSNYlFGAGS GKIEG & Of SFNX & &adzLJSNR 2 NJ

Sl Attributes Alternatives
No. GAO GPCCAR AACE PMI COMPANY | CONTRACTO

1 Capturing all activities

Total number ofctivities, including total

la | summary, hammock, milestone, and detail 3 3 3 3
activities
Total number of remaining activities, including

1b total summary, hammocknilestone, and detail 3 3 3 3
activities

If applicable, the number afctivities marked as

lc both a milestone and summary activity

1d Number of activities with no descriptive name

le Ratio of detail activities to milestones

Number of activities not mapped to program o

1 contractor work breakdown structure 3 3

1g Number of contractor activities not mapped to 3 3
an SOW paragraph or similar information

1h Number of activities with duplicate names 3

° Project Management Institute Project Management Institute. (281Gide to the Project Management Body of
Knowledge (PMBOK® Guidd) Sixth Edition and Agile Practice GuideNEGLISH)(pp.1-2). Newton Square,
PA: Project Management Institute.

10 Sullivan,W. G., Wicks,E. M., & Koelling, C. P. (2014). Decision Making Considering Multiattributes.
In Engineering Economf@6thed., p.580). Harlow, England: Pearson.
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Subtotal of Capturing akctivities 40 33 19 19 12 12
Percentage of Capturing all activities 10.81% 8.92% 5.14% 5.14% 3.24% 3.24%
2 Sequencing all activities
Number of remaining detail activities and
2a : o - 8 3
milestones missing predecessor links
2b Number of remaining detail activities and 3 3
milestones missing successor links
Number of remaining detail activities and
2c milestones missing both predecessor and
successor links
Dangling activities: number of remainidgtail
2d activities and milestones with no predecessor
on the start date
Dangling activities: number of remaining detail
2e activities and milestones with no successor off
finish date
2f Percentage of logic links that afiaish to-start
2g Number of remaining detail activities and
milestones with starto-finish links
oh Number of remaining summary activities with
logic links
2 Remaining detail activities and milestones witl
agreat many predecessors
. Remaining detail activities and milestones witl
2j )
soft date constraints
Remaining detail activities and milestones witl
2k .
hard date constraints
2l Remaining detail activitiesf amdilestones with
active SNET date constraints
om Remaining detail activities and milestones witl
active FNET date constraints
on Remaining detail activities and milestones witl
lags
2% Number of lags onremaining detail activities
and milestones
2p Remaining detail activities and milestones witl
leads
2q Number of leads on remaining detail activities
and milestones
Remaining detail activities amdilestones with
2r an S predecessor lead greater than remaini
duration
Subtotal of Sequencing all activities 90 90 6 3 6 6
Percentage of Sequencing all activities 24.32% 24.32% 1.62% 0.81% 1.62% 1.62%
3 Assigning resources to alktivities
3a | Total number of resources
3b Overallocated resources
3c Maximum units available per resource
3d Summary activities and milestones with
assignments
3e Remaining detadctivities with assignments
3f Remaining detail activities without assignment
Remaining detail activities with dissimilar time
39 A
units
Subtotal of Assigning resources to all activitieg 35 27 3 3 3 3
PERRIIEEE O S N EEs D El 9.46% 7.30% 0.81% | 0.81% 0.81% 0.81%
activities
4 Establishing the duration of all activities
Remaining detail activities or milestones starti
4a N .
or finishing on a weekend or holiday
4b Holidays and other exceptions by task calend
Remaining detail activities with durations less
4c . .
than the reporting period
4d Remaining detail activities with durations
© 2019 Tijo Kurian www.pmworldlibrary.net Page 7 of 46
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greater than the reporting period

4e

Average duration of remaining detail activities

4f

Median duration of remaining detail activities

Subtotal of Establishing the durations of all
activities

30

26

Percentage of Establishing the durations of all
activities

8.11%

7.03%

0.00%

0.00%

0.00%

0.00%

Verifying that the schedule can be traced
horizontally and vertically

5a

Assessment of how critical and noncritical
planned dateglynamically react to dramatic
increases in predecessor activity durations

Subtotal of Verifying that the schedule can be
traced horizontally and vertically

Percentage of Verifying that the schedule can
be tracedhorizontally and vertically

1.35%

1.35%

0.00%

0.00%

0.00%

0.00%

Confirming that the critical path is valid

6a

Assessment of the driving paths to key
milestones and comparison of those paths to
activities marked as critical in treehedule

6b

Number of critical activities

6C

Number of critical LOE activities

6d

Number of lags and leads on the critical path

6e

Number of critical activities with hard date
constraints

6f

Number of inprogress critical activities

Subtotal of Confirming that the critical path is
valid

30

30

13

13

Percentage of Confirming that the critical path
is valid

8.11%

8.11%

3.51%

3.51%

1.62%

1.62%

Ensuringreasonable total float

7a

Remaining detail activities and milestones witl
dissimilar total float time units

7b

Remaining detail activities and milestones witl
a relatively high total float

7c

Remaining detadctivities with negative total
float

7d

Average total float value of remaining detail
activities and milestones

7e

Median total float value of remaining detail
activities and milestones

Subtotal of Ensuringeasonable total float

25

25

B

B

Percentage of Ensuring reasonable total float

6.76%

6.76%

4.05%

4.05%

0.00%

0.00%

Conducting a schedule risk analysis

8a

Fields within the schedule used for SRA

8b

Correlation measures within the schedule

8c

Contingency activities

Subtotal of Conducting a schedule risk analys

15

15

Percentage of Conducting a schedule risk
analysis

4.05%

4.05%

1.62%

0.81%

0.00%

0.00%

Updating the schedule using actual progress

and logic

9a

Number of inprogress activities

9b

Number of remaining detail activities and
milestones that have a forecasted start date in
the past but no actual start date

9c

Number of remaining detail activities and
milestones that have a forecasted finish date i
the past but no actual finish date

9d

Number of remaining detail activities and
milestones that have an actual start date in th
future

9e

Number of remaining detail activities and
milestones that have an actual finish date in tl
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future
of Number of detail activities performed out of 3 3
sequence
Subtotal of Updgtlng the schedule using actua| 30 22 3 3 0 0
progress andogic
Percentage of Updatlng_ the schedule using 8.11% 5.95% 0.81% 0.81% 0.00% 0.00%
actual progress and logic
10 Maintaining a baseline schedule
Number of detail activities and milestones witl
10a )
baseline dates
Number of detail activities and milestones
10b . -
without baseline dates
Number of remaining detail activities and
10c | milestones that are forecast to start or finish
before their baseline dates
Number of remaining detadctivities and
10d | milestones that are forecast to start or finish o
their baseline dates
Number of remaining detail activities and
10e | milestones that are forecast to start or finish
after their baseline dates
10f Number ofremaining detail_ activitigs that
actually started before their baseline start date|
10g Number of remaining detail activities that
actually started on their baseline start date
10h Number of remaining detail activities that
actually started after their baseline start date
Number of detail activities and milestones that
10i | actually finished before their baseline finish
date
10] Number gf_detail activ_ities an_d mi_Ie_stones that]
actually finished omheir baseline finish date
10K Number (_Jf_detail activitie§ and m_iIest_or_1es that]
actually finished after their baseline finish date
101 | Average and median start variance
10m | Average and median finish variance
10n | Baseline execution index
Subtotal of Maintaining a baseline schedule 70 60 0 0 0 0
Percentage of Maintaining a baseline schedul§  18.92% 16.22% 0.00% 0.00% 0.00% 0.00%
Figure 1: NorCompensatory Model with scoring attributes from GAO Appendix VI
11 By Author
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S| No. Attributes Alternatives
GAO GPCCAR AACE PMI COMPANY| CONTRACTO|
1 Capturing all activities 10.81% 8.92% 5.14% 5.14% 3.24% 3.24%
2 Sequencing all activities 24.32% 24.32% 1.62% 0.81% 1.62% 1.62%
3 Assigning resources to all activities 9.46% 7.30% 0.81% 0.81% 0.81% 0.81%
4 Establishing the durations of all activities 8.11% 7.03% 0.00% 0.00% 0.00% 0.00%
5 Verifying that the schedule can be traced horizontally 1.35% 1.35% 0.00% 0.00% 0.00% 0.00%
and vertically
6 Confirming that the critical path is valid 8.11% 8.11% 3.51% 3.51% 1.62% 1.62%
7 Ensuring reasonable total float 6.76% 6.76% 4.05% 4.05% 0.00% 0.00%
8 Conducting a schedule risk analysis 4.05% 4.05% 1.62% 0.81% 0.00% 0.00%
9 Updating the schedule using actual progress and logic| 8.11% 5.95% 0.81% 0.81% 0.00% 0.00%
10 Maintaining a baseline schedule 18.92% 16.22% 0.00% 0.00% 0.00% 0.00%
Total 100.00% | 90.00% 17.57% 15.95% 7.30% 7.30%

Figure 2: Summary of Percentage obtained in each attribute for all alternatives

The percentage at the attribute level is calculated by the ratio of subtotal at attribute level to
Total score obtained for the alternative.

Subtotal to the attribute
Total score of alternative

Percentage of attributes

For Eg: Percentage of GAQ | LJidzNAy 3 | ff FOGAGAGASA T onnko

From the norRO2 YLISYy al 62NB Y2RSf Fylfeéearasxs AdQa Of St
other selected as alternatives, and by this screening method, inferior alternatives shall be
eliminated.

SELECTION CRITERIA

The decision criterion is based on the scoring attributes against the scores in the alternative
standards and selection to be made, which scores high in the alternatives lead to the selection
of the best standard for scheduling practices. The criteriorukhgerve to prepare a quality

and reliable schedule which meets or exceeds the standard requirements. The selection of
feasible alternatives shall be made according to scores obtained, and acceptance criteria for
the selection of further analysis are gter than or equal to 15%. According to the scores
obtained in the alternatives below, the acceptance criteria shall be rejected from further
analysis. In fact, for further analysis, only four out of six will be selected.

ANALYSIS AND COMPARISON OF NATTERES

Based on the selection criteria, the feasible alternatives shall be selected on the obtained
scores. Hence four alternatives can be selected for further analysis and reject two alternatives
scores below the criteria score. For further analysi® technique used here is Adding

gSAIKIAYT aSiK2RO® G! GGNAOdz00S 6SATIKGA aKz2d
12 By Author
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completion of ordinal ranking. First, relative weights are assigned to each attribute according
to its ordinal ranking. The second stepto normalize the relative ranking numbers by
RAGARAY3I SIOK NIyYylAy3 ydzyo SNJ o-&imdndobal ety 2 F
since it includes performance ratings and importance weights of each attribute when
SOt dzI G Ay 3 Bactoidig\ty theitdp@&esbabtained from the alternatives can be
selected as the best alternative.

SINo Attributes Alternatives Non-Dimensional Data Table 14-0yRelativel Normalized|  Scores for each alternatives
GAO GPCCAR| AACE PMI Rank | Weight GAO |GPCCARAACE| PMI

2 |Sequencing all activities 24.32% | 24.32% 1.62% 0.81% | 10.00 0.18 0.04 | 004 | 0.00 [ 0.00
10 |Maintaining a baseline schedule 18.92% | 16.22% 0.00% 0.00% | 9.00 0.16 0.03 | 0.03 [ 000 | 0.00
1 |Capturing all activities 10.81% 8.92% 5.14% 5.14% | 8.00 0.15 002 | 001 [ 001 | 0.01
3 |Assigning resources to all activities 9.46% 7.30% 0.81% 0.81% 7.00 0.13 0.01 [ 001 [ 0.00 | 0.00
4 |Establishing the durations of all activities 8.11% 7.03% 0.00% 0.00% 6.00 0.11 0.01 [ 001 [ 0.00 | 0.00
6 [Confirming that the critical path is valid 8.11% 8.11% 3.51% 351% | 5.00 0.09 001 | 001 [ 000 | 0.00
9 IL(J) Z?Ca“”g the schedule using actual progress an ¢ 110 | 5o500 | 0819% | 0819% | 400 | 007 | 001 | 000 | 000 | 0.00
7 |Ensuring reasonable total float 6.76% 6.76% 4.05% 4.05% 3.00 0.05 0.00 [ 0.00 [ 0.00 | 0.00
8 |Conducting a schedule risk analysis 4.05% 4.05% 1.62% 0.81% 2.00 0.04 0.00 [ 0.00 [ 0.00 | 0.00
5 |Verifying that the schedule can be traced 1.35% 1.35% 0.00% 0.00% 1.00 0.02 0.00 [ 0.00 [ 0.00 | 0.00
Total 100% 90% 18% 16% 55.00 1.00 013 | 012 | 002 | 0.02

"Best Choice AWINNER

Figure 3: Compensatory Single dimensional Method for analysis of the selected four altethatives

By using Additive weighting technique steps as folldws

1 Add up the total of relative ranking of all attributes and its 55

1 Normalize the weighing of each attribute and give a perfect score 1.00

1 Scores of each alternative obtained product of the percentage of attributes in
alternatives and normalized weight.

1 Fram this analysis, GAO scores 0.13, which scores first among the other alternatives,
and GPCCAR scores 0.12 maintains the second position. The other two alternatives
score 0.02 as the inferior option.

B Sullivan,W. G., Wicks,E. M., & Koelling, C. P. (2014). Decision Making Considering Multiattributes.
In Engineering Econom{@ 6thed., p.587). Harlow, England: Pearson

14 Author formatted from SULLIVANW. G., Wicks,E. M., & Koelling, C. P. (2019).Engineering Economy,
Global Edition(p. 588). TABLE 1410 The Additive Weighting Technique Applied to Example 14.

15 Guild of Project Controls. (2015, October 3). GUILD OF PROJECT CONTROLS COMPENDIUM and
REFERENCE (CaR). Retrieved fronttp://www.planningplanet.com/quild/gpccar/managaitangethe-owners

perspective
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SELECTION OF PREFERRED ALTERNATIVE

From additive weighting technique analysis to select the best alternative among the four
selected alternatives, GAO Standard for Best Scheduling practices can be selected as the best
alternative standards. This selectsthndard shall be used for the preparation of quality and
reliable schedules for measuring program performance against the approved plan. It can be
used as a checklist for assessing the health of the schedule.

PERFORMANCE MONITORING

The best practicesiithe GAO Schedule assessment guide provide the entities that need to be
considered when preparing quality and reliable schedules. The qualitative and quantitative
analysis of the schedule can be performed by using Appendix Il and VI respectively from the
GAO Schedule Assessment Guide for Best Practices. Hence these practices can be included as
specifications for the development and maintaining of the schedule.

CONCLUSION AND RECOMMENDATIONS

The original objective of this research was to find the answersthe belowmentioned
guestions;

1 How can we rate the GAO standard for Best scheduling practices, among other
standards?

Based on using both necompensatory and compensatory Muttitribute Decision Making

6al!5a0 lyltearas GKS Smih GRS RI & y&f SINRIFS v i

compared against other leading standards associated with scheduling.

1 What are the best practices in scheduling to be followed for schedule development?

The GAO Schedule Assessment Guide compriseselallant best practices for the
development and followups for the Project Schedule. The GAO standards as shown in

l LIJSYRAE LL FYR L & AyOfdzRSR Ay GKAA& LI
LINE @Sy € LINI OGAOSa X

This paper gives a recompieRl G A2y (2 GKS LINR2SO0G 246y SNE

LJ:

t N2 OSY GLINI OGAO0Sa Ay D!'h {OKSRdzZ S ' aaSaayvysS)

documents as scheduling specification and are to be followed by the fellow contractors
without any hesitation.
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Other specific recommendations based on this analysis are:

1) GAO
For future updates, it would be helpful if the GAO was to create a scoring model
comparable to Figure 1 shown above

2) Guild
Based on the MultAttribute DecisionMaking Model in Table @aboveidentified areas
2T 6SFH{lySadaa (KIFIG GKS DdzAf RQa [/ 2YLISYRAdzY K
the Guild update their Compendium to address these areas of weakness or omissions.

3) AACE

Based on the MultAttribute DecisionMaking Model in Table aboveidentified areas
of weakness thaAACHas not addressed. It is recommended tWeACEipdate their
wSO2YYSYRSR t thadbrésa theSesaredswitwdakness or omissions.

4) PMI

Based on the MultAttribute DecisionMaking Model in Table aAboveidentified areas
of weakness thaPMI has not addressed. It is recommended th&¥l update their
Standards of Practices address these areas of weakness or omissions.

5) Company
It is recommended that the company START by adgpghe GAO document as their
Scheduling Manual of Practice and require in the contract documents that the
contractors be required to submit their progress schedules that substantially comply
with the GAO document, specifically Appendix Il and Appendix VI.

It is also recommended that the Company establish a Project Management Office
Otahvo 2N at N22SO0 /2yGNRfa hTFFAOSE (2 NBO
checklists and then track and report progress against the approved performance
measuremenbaseline.

6) Contractor

It is recommended that theontractorsSTART by adopting the GAO document as their
Scheduling Manual of Practice and requimghe contract documents that payment be
made not off milestones but off the activities shown on the Citiiledule, PROVIDED it
substantially complies with the requirements in the GAO document, specifically
Appendix Il and Appendix VI.
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APPENDIX II

An Auditor’s Key Questions and Documents

Best Practice 1: Capturing All Activities
Key Questions

1. Is there an IMS for managing the entire program (not just a block, increment, or
prime contractor)? Is the schedule defined at an appropriate level to ensure
effective management?

2. Is the IMS maintained in scheduling software and linked to external, detailed
proj-ect schedules?

3. How does management ensure the accuracy of reported schedule information?
Do the government program management office and contractors have different
sched-uling software systems? If so, how is integrity preserved and verified
when convert-ing the schedule?

4. Does the IMS include government, contractor, and applicable subcontractor effort?

5. Does the schedule reflect the program WBS and does the WBS allow tracking
key deliverables? Does every activity trace to an appropriate WBS element,
and do the activities define how the deliverables will be produced? Does the
schedule WBS map to the cost estimate WBS? Is there a WBS dictionary?

6. Are key milestones identified and are they consistent with the contract dates
and other key dates management established in the baseline schedule?

7. Does the schedule have clear start and finish milestones? Are there too many
mile-stones in relation to detail activities?

8. Are activities within the schedule easily traced to key documents and other
infor-mation through activity or task codes? Are all contractor activities
mapped to the contract statement of work (SOW) to ensure that all effort is
accounted for in the schedule?

9. Are activity names unique and descriptive? Are activities phrased in verb-noun
combinations (for example, “develop documentation”)? Are milestones named
with verb-noun or noun-verb combinations (for example, “start project” or
“project finished”)?

10. Are level-of-effort activities clearly marked?

11. Does the schedule include significant risk mitigation efforts as discrete
activities? If not, how are they documented and tracked?

Key Documentation

1. Work breakdown structure (WBS) and dictionary

GAO-16-89G Appendix 1T 151
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Statement of work (SOW), integrated master plan (IMP) and mission
require-ments, as applicable

SOW crosswalk to the WBS and schedule activities, as applicable

Contractor WBS to program WBS crosswalk

Schedule custom fields and activity codes dictionary and LOE field identification
Activity codes used to organize and filter the activities into categories as
necessary to confirm a complete scope of work

Plans and documentation used for defining activities, such as the systems engineer-

ing plan, software development plan, risk management plan, and master test plan.

Likely Effects If Criteria Are Not Fully Met

1.

152

© 2019 Tijo Kurian

If activities are missing from the schedule, then other best practices will not be met.
If all activities are not accounted for, it is uncertain whether all activities are sched-
uled in the correct order, resources are properly allocated, missing activities will
appear on the critical path, or a schedule risk analysis can account for all risk.
Failing to include all work for all deliverables, regardless of whether the deliverables
are the responsibility of the government or contractor, can lead to program members’
incomplete understanding of the plan and its progress toward a successful conclusion.
If the schedule does not fully and accurately reflect the program, it will not be an
appropriate basis for analyzing or measuring technical work accomplished and may
result in unreliable completion dates, time extension requests, and delays.

If government work is not captured in the IMS, the program manager will be less
able to plan all the work and minimize the risk of government-caused delays.
Because the schedule is used for coordination, missing elements will hinder
coordi-nation efforts, increasing the likelihood of disruption and delays.

If the schedule is not planned in sufficient detail, then opportunities for

process improvement (for example, identifying redundant activities), what-if
analysis, and risk mitigation will be missed.

A schedule that does not emanate from a single start milestone activity and
ter-minate at a single finish milestone activity is not properly constructed
and may produce an erroneous critical path.

LOE activities can interfere with the critical path unless they are clearly marked
and represented as summary or hammock activities designed for the purpose.
Too many milestones in the schedule can mask the activities necessary to
achieve key milestones and can prevent the proper recording of progress.

. Schedules that are defined at too high a level may disguise risk that is inherent

in lower-level activities. Conversely, schedules that have too much detail make
it diffi-cult to manage progress.

. Unless the schedule is aligned to the program WBS, management cannot

ensure that the total scope of work is accounted for within the schedule.

. Repetitive naming of activities makes communication difficult between teams,

par-ticularly between team members who are responsible for updating and
integrating multiple schedules.
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Best Practice 2: Sequencing All Activities

Key Questions

1.

Have the activities and logical relationships been determined by those executing

the program?

Are the majority of the relationships within the detailed schedules finish-to-start?

Are predecessor links (with the exception of the start milestone) or successor

links (with the exception of the finish milestone) missing?

Are any predecessors or successors dangling?

a. Does each activity (except the start milestone) have an F—S or S-S
predecessor that drives its start date?

b. Does each activity (except the finish milestone and deliverables that leave
the project without subsequent effect on the project) have an F-S or F-F
successor that it drives?

Do summary activities have predecessor or successor links?

Do activities have start-to-finish links?

How much convergence (that is, several parallel activities converging at one

major event) is there in the schedule? For activities that have many converging

predeces-sors, do those predecessors have adequate float?

Does the schedule contain date constraints other than “as soon as possible™? Is

each one justified in the schedule documentation?

Are lags or leads specified between the activities? Can these be more

accurately characterized by improving logic or adding activity detail?

Key Documentation

1.

Documentation justifies using hard and soft date constraints instead of
activities’ duration and logic.

Documentation justifies using lags and leads instead of activities’ duration
and logic.

Documentation justifies any activity that has no F-S or S-S predecessor or no
F-S or F-F successor.

Likely Effects If Criteria Are Not Fully Met

1.

The logical sequencing of events is directly related to float calculations and the
criti-cal path. If the schedule is missing dependencies or if activities are linked
incorrect-ly, float estimates will be miscalculated. Incorrect float estimates may
result in an invalid critical path and, thus, will not be reliable indicators of
where resources can be shifted to support delayed critical activities.

That all interdependencies between activities are identified is necessary for the
schedule to properly calculate dates and predict changes in the future. Without the
right links, activities that slip early in the schedule do not transmit delays to activ-
ities that should depend on them. When this happens, the schedule will not allow a
sufficient understanding of the program as a whole, and users of the schedule will

GAO-16-89G Appendix 11 153
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lack confidence in the dates and the critical path. Finally, when activities are not

correctly linked, the program cannot use the IMS to identify disconnects or

hidden opportunities and cannot otherwise promote efficiency and accuracy or
control the program by comparing actual to planned progress.

Logical sequencing promotes a realistic workflow. If logic between activities is

miss-ing, program team members can misunderstand one another, especially

regarding receivables and deliverables.

For scheduling software packages that include the option, summary activities

should not have logic relationships because their start and finish dates are

derived from lower-level activities. Summary logic hinders vertical traceability
by obstruct-ing the logic of lower-level activities.

A start-to-finish (S—F) link has the bizarre effect of directing a successor

activity not to finish until its predecessor activity starts, in effect reversing the

expected flow of sequence logic. The use of S—F logic is counterintuitive and
overcomplicates sched-ule network logic.

The presence of “dangling activities” reduces the credibility of the calculated

activity start and finish dates and the identity of the critical paths. The slip or

elongation of an activity that has no logical successor will not reflect its effect
on the scheduled start dates of successor activities.

a. Ifan activity—other than the start milestone—does not have an F-S or S-S
predecessor that drives its start date, the activity will start earlier if its duration is
projected to be longer than originally believed. An earlier start may be illogical.

b. If an activity—other than the finish milestone or deliverable that leaves the
project—does not drive a successor by an F-S or F-F link, the implications of
its running late or long are not passed on to any successor activity.

The ability of a schedule to forecast start and finish dates of activities and key

events is directly related to the complexity and completeness of the schedule

network. Unless complete network logic is established, the schedule cannot predict
the effects on the program’s planned finish date from, among other things,
misallocated resources, delayed activities, external events, and unrealistic deadlines.

Because a logic relationship dictates the effect of an on-time, delayed, or

accelerated activity on following activities, any missing logic relationship is

potentially damag-ing to the entire network.

Path convergence issues can represent an unrealistic plan by implying that a

large number of activities must be finished at the same time before a major

event can occur as planned. An excess number of parallel relationships can
indicate an overly aggressive or unrealistic schedule.

. Hard date constraints that restrict activities to starting or finishing on a specific

date must be justified by referring to some controlling event outside the
schedule. Date constraints prevent activities from responding dynamically to
network logic, including actual progress and availability of resources. They can
seriously affect float calculations and the identification or continuity of the
critical path and can mask both progress and delays in the schedule.
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20.

21.

22.

. Hard and soft constraints interfere with the results of a schedule risk analysis

because they prevent activity dates within the schedule from dynamically
responding to changes in predecessor dates.

. A customer-mandated date is not a legitimate reason to constrain an activity.

A schedule is intended to be a dynamic, pro-active planning and risk
mitigation tool that models the program and can be used to track progress
toward important program milestones. Schedules with constrained dates can
portray an artificial or unrealistic view of the program plan.

. Constraints should be used only when necessary and only if their justification is

documented because they override network logic and restrict how planned dates
re-spond to accomplished effort or resource availability. The presence of a large
number of activities with constraints is typically a substitute for logic and can
mean that the schedule is not well planned and may not be feasible.

. SNLT and FNLT constraints prevent activities from starting or finishing later

than planned, essentially restricting the ability of any predecessor delays to
affect their start and finish dates.

. Applying constraints to represent the availability of resources requires constant

man-ual upkeep of the schedule.

. Mandatory start and finish constraints are the most rigid of all constraints

because they do not allow the activity either to take advantage of time savings
by predeces-sor activities or to slip in response to delayed predecessors or
longer-than-scheduled durations.

. The time to produce an external product should be represented by a reference

or schedule visibility activity rather than a constrained milestone representing
receipt of the product. By modeling vendor or contractor production as an
activity, the program office can track the contractor’s high-level progress and
apply risk to the external production activity.

. Lags must be justified because they may represent work or delay that may be

vari-able while the lag is static. Lags should not be used to represent activities
because they cannot be easily monitored or included in the risk assessment and
do not take resources. Activities represented by lags are not, in fact, risk free.

. Constantly updating lags manually defeats the purpose of a dynamic schedule

and makes it particularly prone to error.

Using a lag with F-S logic is generally not good practice because it is generally
not necessary. When it is, every effort should be made to break activities into
small-er tasks and to identify realistic predecessors and successors so that logic
interface points are clearly available for needed dependency assignments.
Leads are generally not valid. As negative lags, leads imply the unusual
measurement of negative time and exact foresight about future events.
Using lags as buffers or margin for risk between two activities should be

discouraged because the lags persist even as the actual intended margin is used up.

GAO-16-89G Appendix II 155
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Best Practice 3: Assigning Resources to All
Activities
Key Questions

1.

v W

What resources are specified and assigned to the activities? At what level of

detail are resources specified (for example, as labor categories, organizations,

or individual names)?

Are significant material and equipment resources described in the schedule?

Do summary activities or milestones have resource assignments?

How were resource estimates developed for each activity?

Has analysis ensured that resources are sufficient and available in each work

period when needed?

a. Is obtaining scarce resources to accomplish the work potentially difficult?

b. Are more resources required than are available for some work periods?
What is the plan for resolving resource deficiencies?

Has resource leveling been performed?

To what extent are the resource estimates in the schedule consistent with

those in the program cost estimate?

Key Documentation

1.

3.

Basis of estimates for resource assumptions that align with resource estimates
within the cost estimates.

A resource allocation planning document that defines resource profiles and
tables for unique resources derived from the schedule.

Resource output from scheduling software across all project schedules.

Likely Effects If Criteria Are Not Fully Met

1.
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Information on resource needs and availability in each work period assists the pro-gram
office in forecasting the likelihood that activities will be completed as scheduled. If the
current schedule does not allow insight into the current or projected allocation of
resources, then the risk of the program’s slipping is significantly increased. Overal-
located resources result in inefficiency (for example, staff are less productive because of
extended overtime) or program delay from unavailable resources.

Resources must be considered in the creation of a schedule because their
availability directly affects an activity’s duration.

A schedule without resources implies an unlimited number of resources and
their unlimited availability.

If there is no justification for allocating and assigning resources, the schedule
will convey accuracy falsely.

Unrealistic peaks in forecasts of resource assignments represent the need for
large amounts of resources near the end of work streams to finish deferred or
delayed work on time. Often the quantity of resources and funding required at
the peak is unrealistic.
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If resource leveling causes enormous delays in the program finish date—for
exam-ple, by many months or years—then the original resource assumptions,
network logic, or activity durations must be examined for pragmatism.
Automatic resource leveling can lead to inefficient output by delaying activities if only
partial resources are available and preventing activities from being partially ac-
complished while waiting for the full complement of resources to become available.
Incorrect resource assumptions (usually in the form of unwarranted optimism) will lend
unreasonable credence to a resource-leveled schedule, and the resulting sched-ule will
convey a false sense of precision and confidence to senior decision makers.

A schedule that has not reviewed and resolved resource use issues is not reliable.

. If the baseline schedule does not identify the planned resources, it cannot be used

to make important management decisions, such as reallocating resources from
activities with significant float to critical activities that are behind schedule.

. If the schedule does not have resource assignments, management’s ability to

mon-itor crew productivity, allocate idle resources, monitor resource-
constrained activi-ties, and level resources across activities is severely limited.

Best Practice 4: Establishing Durations for All Activities
Key Questions

1.

gy Lh b W

8.

Were durations determined from work to be done and realistic assumptions
about available resources, productivity, normal interferences and distractions,
and reliance on others?

For a detailed schedule, are durations short enough to be consistent with the
needs of effective planning and program execution?

Are activities long in duration because of LOE or rolling wave planning?
Are LOE activity durations determined by the activities they support?

Did the person responsible for the activities estimate their durations?

Was the program duration determined by some target or mandated date?

Are durations based on appropriate calendars? Do any specific conditions neces-
sitate special calendars, and are they addressed (for example, religious holidays,
nonwork periods for climate, shift work, unavailability of resources)?

Are activity durations assigned inconsistent time units?

Key Documentation

L.

How durations of work activities were estimated is documented at the
appropriate level of detail. For instance, the basis of estimate includes the
assumptions made to justify the durations assumed for the cost. These should
be consistent with the durations at the same level of detail.

Documentation justifies nonstandard working calendars.

Documentation justifies excessively long durations, including the
identification of LOE activities and how they were scheduled.
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Likely Effects If Criteria Are Not Fully Met

1.

If activities are too long, the schedule may not have enough detail for

effective progress measurement and reporting.

If activities are too short, the schedule may be too detailed. This may lead to
exces-sive work in maintaining the logic, updating the status of activities, and
managing the many short-duration activities.

When durations are not based on the effort required to complete an activity, the re-
sources available, resource efficiency, and other factors such as previous experience on
similar activities, then there is little confidence in meeting the target deliverable date.
Schedules determined by imposed target completion dates rather than work
and logic are often infeasible.

Durations estimated under optimal or “success-oriented”” conditions will
produce unrealistic program delivery dates and unreliable critical paths and
could mask program risks.

Proper use of resource and task calendars usually precludes the need for soft
con-straints in schedules. But improperly defined task or resource calendars
incorrectly represent the forecasted start, finish, and durations of planned
activities. Ensuring realistic calendars provides for more accurate dates and
may reveal opportunities to advance the work.

The default calendar in a schedule software package rarely has appropriate
national holidays defined as exceptions and will not have specific blackout
periods or other project-specific exceptions defined.

Best Practice 5: Verifying That the Schedule Is
Traceable Horizontally and Vertically

Key Questions

1.

Is all logic in place and has the technical content of the schedule been validated?

2. Are major hand-offs and deliverables easily identified in the schedule?
How are major hand-offs and deliverables negotiated and monitored?

3. Has horizontal traceability been demonstrated by observing the effects of delaying
an activity by many days within the schedule or a similar shock to the network?

4.  Are the key dates consistent between lower-level detailed working schedules and high-er-
level summary schedules? Do all lower-level activities roll up into higher WBS levels?

5. Do major milestones map between the schedule and management documents

and presentations?

Key Documentation

1i;

All representations of the schedule are given as of a specific time. These may
include different levels of the same schedule used in presentations as well as

schedule representation using different platforms (scheduling or presentation
packages) for different audiences.
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2. The integration between summary, intermediate, and detailed schedules is

demon-strated.

Likely Effects If Criteria Are Not Fully Met

1.

If the schedule is not horizontally traceable, there may be little confidence in
the calculated dates or critical paths.

Unless the schedule is horizontally traceable, activities whose durations are
greatly extended will have no effect on key milestones.

Schedules that are not horizontally integrated may not depict relationships
between different program elements and product hand-offs. When this happens,
hand-offs of project subcomponents cannot be fully traced to the end product,
leading to less effective program management.

Vertical traceability provides assurance that the representation of the

schedule to different audiences is consistent and accurate. Without vertical
traceability, there may be little confidence that all consumers of the schedule
are getting the same correct schedule information.

Any logic errors between summary, intermediate, and detailed schedules will
cause inconsistent dates between schedules and will cause different
expectations between management and activity owners.

Unless the schedule is vertically traceable, lower-level schedules will not be
con-sistent with upper-level schedule milestones, affecting the integrity of

the entire schedule and the ability of different teams to work to the same
schedule expecta-tions.

Best Practice 6: Confirming That the Critical Path Is
Valid
Key Questions

1.

Is the critical path, or longest path (in the presence of date constraints),

calculated by the scheduling software valid?

a. Are any activities in the schedule missing logic or constrained without
justifi-cation? Are these issues resulting in an unreliable critical path?

b. Is the critical path a continuous path from the status date to the major
com-pletion milestones?

c. Does the critical path start with a constraint so that other activities are
un-important in driving the milestone date? If so, is there justification
for that constraint?

d. Does the critical path include LOE activities? Is the critical path driven by ac-
tivities of unusually long duration that are not considered planning packages?

e. Is the critical path driven in any way by lags or leads?

2. Does management use the critical path to focus on activities that will
detrimentally affect key program milestones and deliveries if they slip?
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Key Documentation

1.

3

Important program deliverables or milestones for which critical paths
should be established are identified.

Printouts of the logic diagram indicate the longest paths to the important mile-
stones, as well as critical paths based on total float to all major milestones.
Near-critical paths are identified.

Likely Effects If Criteria Are Not Fully Met

1.

Without a valid critical path, management cannot focus on activities that will
detri-mentally affect the key program milestones and deliveries if they slip.
Unless the schedule can produce a true critical path, the program office will

not be able to provide reliable timeline estimates or identify when problems or
changes may occur and their effects on downstream work.

Successfully identifying the critical path relies on capturing all activities (Best
Prac-tice 1), properly sequencing activities (Best Practice 2), horizontal
traceability (Best Practice 5), the reasonableness of float (Best Practice 7),
accurate status updates (Best Practice 9), and—if there are resource limitations
—assigning resources (Best Practice 3).

Unless the schedule is fully horizontally traceable, the effects of slipped activities on
successor activities cannot be determined. If the schedule is missing dependencies or if
activities are not linked correctly, float estimates will be miscalculated. Incorrect float
estimates will result in an invalid critical path and will hinder management’s ability to
allocate resources from noncritical activities to those that must be completed on time.
LOE activities should not drive the schedule. If LOE is critical, management has
no indication of which activities can slip and which will respond positively to
addition-al resources to reduce the risk of finishing late.

The review and analysis of near-critical paths is important because their

activities are likely to overtake the existing critical path and drive the schedule.

Best Practice 7: Ensuring Reasonable Total Float

Key Questions

1.

Are the total float values that the scheduling software calculates reasonable
and do they accurately reflect true schedule flexibility?

Are excessive values of total float being driven by activities that are missing logic?
Is total float monitored? Does management have a plan to mitigate negative
total float?

Does management rely on free float to level resources or reassign resources to
assist critical activities?

Key Documentation

The program team can use a list of activities sorted by their total float values to deter-mine

whether the total float values correctly reflect flexibility in the program schedule.
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Likely Effects If Criteria Are Not Fully Met

1.

1f the schedule is missing activities or dependencies or if it links activities incor-rectly,
float estimates will not be accurate. Incorrect float estimates may result in an invalid
critical path and an inaccurate assessment of program completion dates. In addition,
inaccurate values of total float falsely depict true program status, which could lead to
decisions that may jeopardize the program. For example, if activities are not linked
correctly to successors, total float will be greater than it should be.

Without accurate values of total float, it cannot be used to identify activities
that could be permitted to slip and thus release and reallocate resources to
activities that require more resources to be completed on time.

Negative float indicates that not enough time has been scheduled for the activity
and is usually caused by activities taking longer or starting later than planned,
mak-ing target dates infeasible. The program may have to take some corrective
action or the negative float may act as a threat to the program end date.

Too little float built into the schedule may indicate insufficient time to recover

from delay without the program’s completion date slipping.

Best Practice 8: Conducting a Schedule Risk
Analysis
Key Questions

1.

Was an SRA performed to determine the confidence level in achieving the

program schedule and other key dates?

a. Was the schedule checked to ensure that it meets best practices before
the simulation was conducted?

b. Are there data fields within the schedule for risk analysis such as
optimistic, most likely, and pessimistic durations?

c.  Were uncertainties in activity durations statistically correlated to one another?
How much schedule contingency was selected and what is the
probability of meeting the completion date?

e. Did the SRA identify activities during the simulation that most often ended up on
the critical path, so that near-critical path activities can be closely monitored?

2. Was arisk register used as an input to schedule development?
a. Was the risk register used in identifying the risk factors potentially driving
the schedule before the SRA was conducted?
b. Once the SRA was conducted, were risks prioritized by probability and
magni-tude of effect?
3. Are the SRA data, assumptions, and methodology available and documented?
4. Are the probabilities and impact ranges reasonable and based on information gath-
ered from knowledgeable sources? Is there evidence of bias in the risk data?
5. How is the use of schedule contingency controlled and authorized?
6. Is an SRA performed periodically to reflect actual progress and changes in risks?
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Key Documentation

4.

A risk register with prioritized risks.

SRA documentation that includes assumptions, methodology, data, data
normaliza-tion techniques, and findings.

A listing of people interviewed or included in risk interviews along with their
orga-nizations, positions, and expertise.

The schedule risk analysis file.

Likely Effects If Criteria Are Not Fully Met

1.

If a schedule risk analysis is not conducted, the following cannot be determined:

a. the likelihood of the program’s completion date,

b. how much schedule risk contingency is needed to provide an acceptable
level of certainty for completion by a specific date,

c. risks most likely to delay the program,

d. the paths or activities that are most likely to delay the program.

Because activity durations are uncertain, the identity of the true critical path is

unknown unless a schedule risk analysis has been performed. An SRA can

identify the paths that are most likely to become critical as the program

progresses so that risk mitigation can lessen the effect of any delays.

Unless a statistical simulation is run, calculating the completion date from

sched-ule logic and the most likely duration distributions will tend to

underestimate the program’s overall critical path duration.

If the schedule risk analysis is to be valid, the program’s schedule must reflect

reli-able logic and clearly identify the critical path. If the schedule does not

follow best practices, confidence in the SRA results will be lacking.

If the program does not have sufficient schedule reserve, then risk mitigation

actions and schedule issues from unforeseen events may not be managed

without a schedule delay.

If the task durations are not correlated to one another, the uncertainty on the

criti-cal path duration may be underestimated.

Best Practice 9: Updating the Schedule Using Logic
and Progress

Key Questions

1.
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Is progress recorded regularly? Has the schedule been updated recently as
planned? Is the status date recorded?

Is at least one in-progress activity critical?

Do any activities have start or finish dates in the past without actual start or
finish dates? Do any activities have actual start or finish dates in the future?
Is responsibility for changing or statusing the schedule assigned to someone

who has the proper training and experience in CPM scheduling?
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