ORACLE PRIMAVERA P6 DELAY
ANALYSIS TECHNIQUES
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Abstract

* Many construction contracts specify that a delay must be calculated on the critical

path of the contract program,

« Often project programs are completed in Oracle Primavera P6 and therefore to
demonstrate a delay the scheduler needs to add delays to the program to calculate

the delay value,

* This paper outlines the various techniques for demonstrating delays using Oracle

Primavera P6 .
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What is a Delay?

Delay may be defined in contracts in many ways including:
* An event that impacts the timing of projects activities and may impact on:
 The contract end date,
« Stage end date, or
 The date for Practical Completion,
|t may also be defined as:
* An impact to the Critical Path, or
* An event that consumes Float,
« An event that causes work to start or finish later than planned,

 |tis important that you check that what you intend to clairin as a delay is claimable under the
contract,
» Also make sure you know any time bars for submitting claims.
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How to perform a Delay Analysis

The process of performing a Delay Analysis should be based on evidence derived from
project records:

|dentify the delays and the time periods that they impacted on the project,
Select the appropriate “Delay Analysis” process based on the available evidence,
Impact the schedule(s) with the evidence objectively,

Calculate the impact to the schedule for each delay,

Assign the responsibility for each delay,

Calculate the delay impact by each party,

Apply contract terms and conditions to the impacts,

Evaluate damages.
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Delay Categories

Delays are often assigned categories such as:

* Inexcusable - an extension of time is NOT granted.

« Excusable - an extension of time would be granted.

« Compensable - an Excusable delay and costs would be paid.

 Non-Compensable - an Excusable delay and costs would NOT be paid.
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Understanding Delays

Before a delay may be assigned a category it must have a value calculated and delays may occur in
different ways for example:

* They may occur at the start of the activity,

* They may occur during the activity and therefore splitting the work and the activity is no longer
contiguous, and the crew are not gainfully engaged in work,

* There may be a reason for low productivity and resulting in the work taking longer,
* The delay may affect one activity, or it may affect multiple activities, for example:
« A delay affecting one activity could be a delay in delivering some equipment,

« A delay affecting multiple activities might be a delay where there is adverse weather affecting
the whole site.

* |t may be on the critical path, or it may be off the critical path,

* Some delays may initially not be on the critical path and have float but then may result in the
activity being moving on to the critical path. In this case the full delay of the activity is not equal to
the critical path delay.

« Finally, how you demonstrate acceleration in a program? I'll cover this issue as well.
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Assigning Delays and Software Functionality

* This process of adding delays to a program is often not obvious and there are several

techniques that | will document in this paper that show you methods that you can use to

demonstrate delays and calculate delay values,

* Oneissue with Pé is that it does not allow the splitting of activities into multiple splits like

many other software packages, except for the Suspend and Resume function allowing one

split in an activity,

» This option available in other software is often useful in the evaluation of delays.
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Aim and Methodology

* The aim of this paper is to demonstrate various techniques of assigning delays to
activities in an Oracle Primavera P6 program, which will in turn allow you to select the

method that is appropriate to your project and activities,

| will also outline the advantages and disadvantages of each technique.
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Methodology

| will use a very simple program with a few activities, a finish milestone and a baseline
to represent the Contract Program demonstrate the various methods of assigning
delays against a single activity,

* |n all the pictures the Contract Program is the lower bar in the picture,
 We will look at:

« Adding an activity to represent a delay before the activity starts,
« Adding an activity to modelling a delay after activity starts,

« Breaking the original activity into multiple activities to model
multiple delays,

 Modeling delays using a calendar,
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Adding delays to represent a delay before the activity starts
Extending the Duration of the Delayed Activity

* The simplest method of adding a delay to an activity is just extending the duration.
* The pictures below show the before increasing the duration of the Equipment Delivery:

Activity 1D Activity Name Total

Float

“ariance -
BL Finizh

‘“ariance -
BL Dwration

Original
Duration

= Demonstrating Delays
A1000 | Prepare Site bd 0d 0d 0d
A1M0 | Equipment Delivery Bd 0d 0d 0d
A1020 | Erection Ad 0d 0d 0d
A1030 | Handower 0d 0d 0d 0d

May 01 May 02

May 15

5

MTIW[T|F|IS|[S|M|T|W|T|F|S5|S

M| T|W|(T|F|5

* And after increasing the duration of the Equipment Delivery activity to demonstrate a delay to

the delivery of the equipment:

Activity ID Activity Name Original | Total | Variance- | ‘ariance - May 01 May 08 May 15
Duration | Float | BL Duration | BL Finizh s{M|T{w|T{F|s|s|m[T|w|T|F[s|s(M|T|w|T|F|s5|[5|M|T]
m Demonstrating Delays
81000 | Prepare Site A Od 0d 0d
41010 EquipmentDefvery | 10d | 0d Ed
A1020 | Erechaon Bd 0d 0d -Bd —
A1030 | Handower 0d 0d 0d ( -Ad )I A
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Adding delays to represent a delay before the activity starts
Extending the Duration of the Delayed Activity

Advantages

* |tis very simple and easy to increase the duration of activity and demonstrate the delay to
the project end date.

Disadvantages

* |t does not show if the delay is at the beginning of the activity or in the middle of the
activity,

* |t does not show you the value of the delay,

 |f the activity is a resourced activity, then the cost will be increased which is undesirable if
the resource is were not working during this period,

* |t is not possible to simply zero out the duration of the activitv in order to bring the
project schedule back to its original status,

* Itis not simple to identify client or contractor delays.
Recommendation
* | suggest you do not use this method.
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Adding delays to represent a delay before the activity starts
Adding a delay activity before the start of the delayed activity

* This method inserts an activity to represent the delay before the activity starts.
» Before adding a delay activity:

Activity 1D Activity Hame Criginal | Total “ariance - | “ariance - May 01 May 03 May 15
Druration Float BL Dwuration BL Finizh clmlTlwlTIFlslslmliTIwl TIFlI=l sl TIWw TIFlS

= Demonstrating Delays

A1000  Prepare Site Ad 0d 0d od
A1010 Egquipment Delivery hd 0d 0d od

41020 | Erection 5d 0d 0d 0d - —

A1030 Handower 0d 0d 0d 0d L"Z

« After adding a delay activity:

Activity 1D Activity Name Original | Total “ariance - arianc May 01 May 028 May 15
Duration | Float | BL Duration BLFEini||z|mlTIwlTIFlslslmlTiwlTIFlzlsimlTiwiTIFlI= =kl T

= Demonstrating Delays

&a1000 | Prepare Site Ad 0d 0d 0d

( &a1005 | Equipment Deliveny Delay } 4d 0d -4d %
guipment Delverny Bd 0d 0d
A1020 | Erection Bd 0d 0d -4d %
41030 | Handover 0d 0d 0 A
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Adding delays to represent a delay before the activity starts
Adding a delay activity before the start of the delayed activity

Advantages

* This is a good method to demonstrate a delay to the start of an activity.
* The cost of the delay could be modeled by assigning resources to the delay activity.

* |tis also simple to change the duration to zero to remove the delay and create a collapsed
schedule.

* Multiple delay activities may be used to identify customer and contractor delays.

* |t is also possible to code up activities and then be able to filter them out by client or
contractor delays and zero out either the contractor or the client delays to calculate the
impact of either the client or the contractor’s delays.

Disadvantages
* | cannot identify any real disadvantages with this method.
Recommendation

* This is the method | recommend for all activities when there are delays before the work
starts.
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Modelling a delay after an activity starts
Extending the Duration of the Delayed Activity

* This is exactly the same method as demonstrated earlier and | do not recommend you use this
for the same reasons.

» Before adding a delay activity:

A ctivity 1D Activity Name Original | Total “ariance - “ariance - May 1 May 08 May 15
Duration Float BL Duration BL Finizh sl TIwlTIFIslzslmliTiwlTIFls sl TIWITIFl=

= Demonstrating Delays

A1000  Prepare Site Bid 0d 0d 0d
A1010 | Equipment Delivern Ad od 0d od
A1020 | Erection d 0d 0d 0d
AT030  Handovwer 0d 0d 0d 0d

« After adding a delay activity:

Activity ID Activity Name Orriginal | Total Variance - | “ariance - May 01 KMay 0& May 15
Duration | Fleat | BL Duration | BL Finish S(M|T|w|[T|F[s|s|m|T|w|T|F[s|s|M|T|w|[T|F|5|s|M| T\

= Demonstrating Delays

A1000 | Prepare Site 5d 0d 0d

0d
A1010 EquipmentDelivery | 10d | 0d Ed :;ﬂ

A1020 Erection 5d 0d 0d -Ad :Tﬁ
A1030  Handower 0d 0d 0d { -Ad ) A
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Modelling a delay after an activity starts
Adding a delay activity before the start of the delayed activity

 |f the delay occurs after the activity starts then it is best not to put the delay at the start
as one would want to set the actual start of the original activity when the activity started.

Activity 1D Activity Mame Original | Total | “ariance- | “arianc May 01 May 08 May 15
Duration | Float | BL Duration | BLFinili s |p|T|w|T|F|s|s|[M|T|w|T|F|s|s|m|{T|wW|T|F[s|s|M|T

= Demonsftrating Delays

A1000 | Prepare Site Ad 0d 0d 0d

o 071 quipment Delery Ad 0d 0d

21020 Erechion Ad 0d 0d -4d

A1030  Handaver 0d | Od 0d N

* This method does not identify when the delay occurred.

* On the other hand if there is sufficient description in the activity name then this method
could be suitable, but not ideal.
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Modelling a delay after an activity starts
Adding a delay activity after the delayed activity

* The picture below shows a delay activity A1002 Prepare Site Delay has been added after the
original activity duration.

Activity ID Activity Name: Original | Total | Variance- | Variance- May 01 May 08 May 15
Curation | Float | BL Duration | BL Finizh sl TiwlTIEIs s MITIWITIFIS slmlTIwITIFIS s KT

= Demonstrating Delays

41000 Prepare Site Ad 0d (d 0d

mnn W 0 4

A1010  Equipment Delvery Ad 0d (d @

A1020 Erection Ad 0d 0d -4

A1030 Handover o 0d 0d A

» Again, this has the issue as before and this method does not identify when the delay occurred.

* On the other hand if there is sufficient description in the activity name then this method could
be suitable, but not ideal.
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* |t is unfortunate that the
P6 Suspend and Resume
requires the activity to
have started but the
picture below
demonstrates how you
can use the Suspend and
Resume.

* You may also add an
additional activity added
below to represent the
value of the delay.

Modelling a delay after an activity starts
Using Oracle Primavera P6 Suspend and Resume

Activity 1D

= Demonstrating Delays

&1000
A1010

Original Variance - BL

Activity Name

KMay 15

Duration | Project Finish Date

5d 0d
Equipment Delivery Ad nd

Prepare Site

N
Al022 Erection Delay ad
A1030 Handover 0d -3d
A1040 Mew Activity 44
F . K

M|

EASTWOOD [LLY{{ it

General | Status | Predecessors | Successors | Relationships | Expenses | Codes | Notebook | Resource | Summary | stge€] wiPs & Docs

= Activity A1020 Erection
Duration Status \ \
Original ] W Started 12108723 07 | Duration % | \ \ 20%
Actual |—1.1 [~ Finished pons23 17 .| suspend 120082317V \ ]
Remaining | 4 Exp Finish | .| Resume 17105123 07 J=
At Complete [ s
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Modelling a delay after an activity starts
Using Oracle Primavera P6 Suspend and Resume

Advantages
* |t keeps the activity at completion duration equal to the working time of the activity.

* |tis simple to demonstrate the delay value by the addition of a second activity below as
indicated in the picture above by the addition of the Erection Delay activity that has been
added with a Start On constraint.

* The cost of the delay could be modeled by assigning resources to the delay activity.
Disadvantages

* Because the Oracle Primavera P6 Suspend and Resume function requires the activity to
have an actual start then this process may not simply used in a Collapsed As Built scenario,
one has to remove the suspend and resume dates.

* This only allows for one delay to be assigned to an activity.
* The delay activity is not linked in logically.

Recommendation
* This method is suitable if you do not wish to collapse a schedule.
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Modelling a delay after an activity start
Breaking the original activity into multiple activities

activity and then you add a new activity for the remaining work.

* You will see in the picture below that | have changed the name of the Erection activity to
Erection First Part and reduced the duration; | have added an Erection Delay activity an
Erection Second Part activity and linked them together.

* The way this method works is it you shorten the first part of the activity then you added delay

Activity ID Activity Name

= Demonstrating Delays

A1000 | Prepare Site

A100 | Equipment Deliverny
81020 Erection First Part
81022 Erection Delay
1024 Erection Second Part
A1030  Handover

Criginal | Total
Duration | Float | BL Duration

3d

\fariance -

\ariang

BL Fini
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Modelling a delay after an activity start
Breaking the original activity into multiple activities

Advantages
* |t may be used for a collapse as built by changing the delay activity durations to zero.

» |t is possible to assign codes and filter out delays and zero out either the client or the contractor
delay to evaluate the total delay by the contractor all the client on a project schedule that has

not been updated with actuals.
* This method allows multiple delays that the Suspend and Resume function does not allow.
* The cost of the delay could be modeled by assigning resources to the delay activity.
|t clearly identifies when the work started and finished and when the delay happened.

Disadvantages

* The disadvantage of this technique is that the baseline for the activity titled Erection First Part
is also relevant for the activity Erection Second Part, but is not asscciated with that new

activity.
Recommendation
« Again, this is not Ideal for demonstrating a delay in the middle of a task.

t
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Making the original activity an LOE and adding detailed
activities underneath

* This method is a variation on the method above but in this case the original activity is made
into an LOE activity and then detailed activities are added below.

Activity 1D Activity NMame Original | Total Variance - | Warianc
Dwuration | Float BL Duration BL Fini

= Demonstrating Delays

A1000 | Prepare Site Ad 0d 0d 0d

A1M0 | Equipment Delivery Ad 0d 0d 0d
Erection -3d -3d
A1022 | - Erechion First Part -2d
A1024 | - Erechion Delay -3d
- Erection Second Part -3d

41030 | Handaver 0d 0d 0d A
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Making the original activity an LOE and adding detailed
activities underneath

Advantages
[t clearly identifies when the work started and finished and when the delay happened.

* The advantages of this method is it that can be used for a collapse as built by changing the delay
activity durations to zero.

* [t is possible to assign codes and filter out delays and zero out either the client or the contractor
delay to evaluate the total delay by the contractor all the client on a project schedule that has not
been updated with actuals.

* This method allows multiple delays that the Suspend and Resume function does not allow.

« And unlike the method above, the baseline for the erection activity is now directly related to the
level of effort duration.

Disadvantages
« This technique requires significantly more woik to demonstrate the delay.
Recommendations

* This is the recommended method in Primavera Pé6 to demonstrate a delay in the middle of an activity
if you have the time to do it.
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* |f you wish to model a delay
against a single activity
using a calendar, then you
will need to create a new
calendar just for that
activity and assign that
calendar to the single
activity.

In this example | have
created a new calendar
called Activity AOOO Delay
Calendar, assigned three
non-work days to it and
assigned the calendar to the
activity.

Modeling delays using a calendar
Modeling a delay against a single activity

Project Calendar: Activity A1000 Delay Calendar

{— Total work hours/day

<

KMon

Tue

Z

9

16

23

30

Standard |:|

Inherit holidays and exceptions from Global Calendar:

May 2023
Wed Thr Fri Sat
3 4 5 &
10 11 12 13
17 18 19 20
24 25 26 27

31

Nonwork |:| Exception

B 10hi/d &diw Inc PH Resources ﬂl‘ltj

{* Detailed work hours/day

=

Sun

14
21

28

[ ]

Work hours w oK
00-30  20-:80
@ Cancel
Help
(7))} Werk
‘3 MNonwork

B workweek...

E2 Time Pericds

EASTWOOD [/ ke

" Project Controls

Melbourne, Australia



Modeling delays using a calendar against a single activity

* You can see the impact of the delay on the Equipment Delivery activity in the picture below.
* |n the picture below you are unable to see which days are not working.

Activity ID Activity Name Original | Total Variance - | “ariance - KMay 01 May 08 May 15
Duration | Float | BL Duration BL Finizh

= Demonstrating Delays

A1000 | Prepare Site 5d 0d 0d 0d
AT010 | Equipment Deliveny ad 0d 0d -2d
47020 Erection 5d 0d 0d -3d
47030 Handower 0d 0d 0d -3d

* |n the picture beiow | have switched on bar necking for the Caiendar Nonwork Intervals option
and you may now see the days that the activity is not working:

Activity ID Activiby Name Original | Total Variance - | “ariance - May 01 May 08 May 15
Duration | Float | BL Duration BL Finizh

= Demonstrating Delays

A1000 | Prepare Site 5d 0d 0d 0d
AT010 | Equipment Deliveny ad 0d 0d -2d
47020 Erection Tl 0d 0d -3d
41030 Handover 0d 0d 0d -3d

« Another option in P6 would be to change the Global Default Calendar to show the delay
calendar with non-work periods but this will affect every project in the database and is not a
recommended method.

* Or finally a curtain could be added to demonstrate non work periods.
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Modeling delays using a calendar
against a single activity

Advantages
* The duration of the activity that has been delayed remains the correct worked duration.

* By switching on bar necking it is possible to see the days that the activity is not working but this
affects every activity in the program.

* The delay may be removed to create a collapsed as built by changing the calendar.
Disadvantages

* The delay value may not be calculated as an activity and only available by inspection over
calendar.

* Unlike other products like Microsoft Project notes are not available against calendar non work
days in P6 calendars.

* This does not shew the value of the delay as an activity.
Recommendation
* This is a suitable method to demonstrate delays.
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Modeling a delay against multiple activities
using a calendar

* This method is exactly the same as modeling a delay on a single activity with the calendar but

you assign a calendar to multiple activities,

* This method is idea! when a whole site is being shut down due to bad weather or large number

of activities can be assigned a calendar to represent inclement weather,

* For example, all crane activities could be assigned a windy weather calendar and when the

crane may not be used non work periods are assigned to the windy weather calendar.
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Acceleration
Reducing the activity duration

* The first method is to reduce the duration of the activity:

Activity ID Activity Name Original | Total | Variance- | Variance- May 01 May 08 May 15
Ouration | Float | BL Duration | BL Finizh sIimli TIwlTIF s s miTIwITIFIS S M TIWI TIF

= Demonsiyating Delays

A1000  Prepare Site 2 (d i 3
A100  Equipment Delreerny Ad (d (d 3
A1020 Erection Ad 0d 0d ad
A1030 Handowver 0d (d 0d ad A

* | do not recommend as the delay is not visible in the program as an activity.
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Acceleration
Adding an acceleration activity

 The second method is to put an acceleration activity in and as you increase the acceleration it

reduces the end date of the project as per the picture below.

Activity ID Activity Name Original | Total | Variance- | Variance - May 01 May 08 May 15
Duration | Float | BL Duration | BL Finish {| s |miTIwITIFIS s imITIWITIEIS 2 (MITIWITIF

= Demonstrating Delays

21000 | Prepare Site hid 0d (d (d

21010 Equipment Deliveny hid 0d 0d (d

21012 Acceleration to Equipment Delivery 2d 0d -2d

AT020  Erection A 0d 0d 2d

A1030  Handover 0d 0d (d 2 -
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Acceleration
Adding an acceleration activity

Advantages

* The delay activity may be zeroed out to remove the acceleration.

* The delay activity may have codes and be filtered to isolate acceleration activities.
Disadvantages

* The disadvantage of this method is that if you accelerate the last activity in a project
then the last activity will be scheduled beyond the end of the project.

* Some people would object to the use of and activity in this unusual manner.

* This method also does not reduce the costs against the delay activity when it is a
resourced activity. P6 does not allow negative values against resource but you could
assign a negative cost against an expense item to reflect the reduced cost.

Recommendation
* As long as the delay activity does not finish after the project end date | would use it.
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Acceleration
Making changes to the calendar

* |f the acceleration has been achieved by working on non-work days, such as Saturdays or
Sundays, or by increasing them the number of hours per day worked against activities then it
may be appropriate to make changes to the calendar.

* The picture below shows the calendar against all the activities has now allowed for Sunday
workdays.

Activity 1D Activity Name Original | Total “ariance - | Variance - May 01 May 028 May
Duration | Float | BL Duration BL Finizh eIl TIwl TIFlslslimlTIWITIEIS S IM '|'|1;.|.'|'

= Demonstrating Delays
A1000  Prepare Site Ad 0d 0d 0d

A1010  Equipment Delivery Ad 0d 0d 1d
81020 | Erection Bd Od Od 2d
A1030 Handaower 0d 0d 0d 2d A

« Again, there are the usual issues not of being able to display the additional work time on the

Gantt chart without affecting every other user.
00 i
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Removing Scope

If you wish to remove scope is best to maintain a history and as opposed to deleting the activity you
should reduce the duration to zero and make a comment in the Activity Name or Notes.

In the example below we're assuming that there is no equipment to be delivered or is being delivered
by the customer and we need to show acceleration due to the equipment delivery activity being

removed.

Before zeroing out the Equipment Delive

ry activity:

Activity ID

Activity Name Original

Curation

ariance - BL
Project Finish Date

= Delay Analysis
41000
A1010
41020
£1030

Prepare Site Bd
E quiprnent Delivery Bd
Iriztallation hd
Handaower 0d

0d
0d
0d
0d

Aug 02

Aug 09

Aug 16

FIS

SM|T(W|T|F|S|S

MIT|W[T|F|S|S

MIT|W[T|F[S]|S

After zeroing out the Equipment Delivery and the Finish Date has come in by 5 days:

Activity ID

Activity Name Crriginal

Dwration

“fariance - BL

Project Finizh Date || F

= Delay Analysis
41000

A1010
A1020
A1030

Prepare Site ad
E quipment Delivery 0d
Irstallation 5d
Handower 0d

0d
5d
5d
5d

Aug 02

Aug 09

Aug 16

SIM|T(W|T|F|S|S

MmlTwT F| |s

u[TwiT|F]s]s

—
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Updating the program after delays have been assighed

Delays are normally added to activities at each update and it is normal to actualize
the program by applying actual starts and actual finishes to activities that are all
complete and actual start and remaining durations to those that are in progress, and
then the program rescheduled to calculate a new project end date.

Normally at this point in time the client and contractor delays are transferred to a
spreadsheet to calculate the total deiay value for each party at the end of the
project.

Another option some companies adopt is not to actualize their schedule and keep
the schedule as a live as built program, but this is quite difficult and very rare.

Then all the delays may be zeroed and a collapsed As Built program is available.
This process also the gives provides an As Built Critical Path.

| have written a paper on the three methods of updating a program and you may

wish to read this next. You will find the paper here:
http://eastwoodharris.com/DL/TP/PS-2768 Rev2018-04-16.pdf
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THANK YOU

ANY QUESTIONS?
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