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Introduction

To achieve higher corporate performance — whether measured in terms of shareholder value, revenue growth, profitability or customer satisfaction — companies must maximize the performance of fixed, physical or capital assets that have a direct and significant impact on achieving corporate objectives. 
Turnaround maintenance (TAM) in the process industry, in particular, plays an important role in maintaining consistent means of production delivered by reliable equipment. Because of the complexity and size of the TAM project in most process plants, the successful accomplishment of this event in terms of quality and cost is vital to the profitability of the company and to its competitive advantage. For these reasons, it is important for such companies to have a sound process for planning and managing TAM events.
The purpose of this document is to outline a structured process of managing TAM projects. Sound procedures must be in place to make the process of conducting TAM at SABIC plants more efficient and cost effective. The Guidelines outlined will be of great help to planners and engineers in having a comprehensive view of the TAM process and in its effective planning and management. 
This document covers all the phases of TAM from its initiation several moths before the event till the termination and writing of the final report. In particular, all aspects relating to the following phases are covered:
1. Initiation: This phase covers all strategic issues and activities needed to start the planning process
2. Preparation: This is a very important phase of the whole process. The successful execution of TAM hinges on good preparation. The most important activity in this phase is the compilation of the work list which is the basis of the whole planning process.
3. Execution: The emphasis on this phases is on the monitoring and control of the various TAM activities so that the project is on schedule and within budget
4. Termination: In this phase, the TAM project is closed and performance is reviewed to document lessons learned that will benefit future events.
TAM Manual and its procedures have been prepared based on best practices reported in the literature, especially Lenahan’s book (1999). It benefited also from the information obtained from eight SABIC plants that participated in a survey designed to explore their TAM practices.
This document is organized as follows. Turnaround initiation is the object of the next chapter. Chapter 3 deals with the issues related to defining the work scope. Long lead time resources are treated in Chapter 4. Contractors selection is a very important issue in TAM and is dealt with in Chapter 5. Chapter 6 looks at site logistics. Chapter 7 presents TAM planning. TAM organization, TAM budget, quality and  safety plans, and TAM communications procedures are discussed in chapters 8, 9, 10, and 11, respectively. Chapters 12 and 13 deal with TAM execution and TAM final report.
CHAPTER 2

Turnaround  Initiation

2.1 Introduction
A TAM is a large complex, expensive, and time-consuming event. It requires a serious and focused effort to plan and manage this event effectively. The objective is to minimize outage duration and cost while achieving high level quality and safety.

Initiating the TAM event should be made well ahead of time to allow for proper planning to take place. Without well-planned and executed shutdowns, equipment reliability suffers, and the plant pays the price of poor quality and lost production. It is not a bad practice to start planning the next TAM right after the completion of the current one if the duration between two successive events is less than two years

2.2 Turnaround Management Team

Plant senior management needs to appoint a turnaround management team, with members drawn from managers and engineers who fulfill at least one of the following three criteria:

1. They are directly affected by the TAM such as operations.

2. They provide the resources for TAM.

3. They have the authority to make decisions concerning the TA.

A typical policy team consists of representatives from the following functions:

· Senior management

· Marketing

· Operations

· Maintenance

· Engineering

· Projects

The main purpose of the TMT is to ensure the success of the TAM through the following activities:

1. The team controls the budget and decides the TAM budget.

2. The team sets the objective of the TAM in terms of work scope, resources, duration, quality, safety and cost.

3. Monitoring of progress against set objectives

4. Make decisions in case of unforeseen changes

2.3 Turnaround Manager

The complexity of the TAM process requires a full time TAM manager who plays the key role in the TAM organization. His responsibility is to make sure that all activities are carried out as planned. The person selected for this position must possess the following characteristics:

· Leadership, team building and negotiating skills;

· A good knowledge of TAM type project. Previous successful experiences can be helpful

· Planning and coordinating ability;

· The ability to work effectively under pressure;

2.4 Preparation Plan

During the initial phase of the TAM, detailed planning of all aspects of the project should be carried out. This includes the following activities:

1. Define work scope

2. Prepare job packages

3. Identify pre-shutdown work

4. Identify and procure material and items

5. Define contract work packages

6. Select TAM contractors

7. Create integrated TAM plan

8. Define TAM organization

9. Create site logistics plan

10. Formulate TAM cost profile

11. Establish permit to work system

12. Define safety program 

13. Define quality program

14. Brief TAM organization

All these elements are discussed in the next sections of this document.

CHAPTER 3

Work Scope
3.1 Work scope

The list of tasks or activities that need to be carried out during TAM is called the work scope. This is the foundation upon which all other aspects of the event rest, especially safety, quality, duration, resource profile, material and equipment requirements.

3.1.1  Work scope determination

TAM consists of a mix of maintenance tasks and project work. The lists of these activities can be divided into the following categories:

· .
· major maintenance tasks such as the overhaul of a large machine or the re-traying of a large distillation column.

· Small maintenance tasks such as the cleaning and inspection of a small heat exchanger.

· Bulk work such as the overhaul of a large number of small items such as valves and small pumps.

These activities are generated from various sources such as statutory safety requirement, production or quality improvement programs. Input about these lists is obtained from the production, maintenance, engineering, projects and safety departments.

3.1.2 Work scope validation

It is vitally important that the TAM work list be kept as short as possible commensurate with protecting the reliability of the plant. The job of the TAM teams and TAM manager is to process all work and project request in a systematic way to define these requests properly and weed out the unnecessary work. 

The reasons as to why work lists generated from the various departments may contain unnecessary work could be:

· The judgments leading to these lists are sometimes subjective and not based on objective evidence and measurement

· Some work can be done either while the plant is running or during some other outage. This is sometimes due to inadequate staffing of the maintenance department so they are unable to carry out all necessary work during normal operation.

· Duplicated requested. Duplication arises when different people request the same job.

· Redundant work. A task is redundant when it is made unnecessary by another work request which is not cross-referenced.

· Work for which there is no business justification.

Unnecessary work waste time, complicates the schedule, diverts resources from critical activities and carry the risk of introducing faults and problems which were not there. Even if the work is necessary and justifiable, the method requested may not be the most effective one. Also the description of the work may not be clear. It is therefore vital that the raw work lists are subjected to validation to make sure that the work is necessary and well defined. Several methods can be used to develop an optimal work scope. However, they all depend on the competence and experience of the team using these methods. TAM requires management expertise significantly different from that required to operate and maintain the plant under normal conditions. Ineffective management of the event can add more to its cost than any other factor. Senior management must honestly assess whether their own people have the capability to manage and control the event. In the presence of technically competent team the following simple steps can be used to validate the work scope [ ]:


This process is used to ensure that the approved work scope contains only what is necessary to restore, maintain or enhance the reliability of the plant and which cannot be done at any other time. It is well documented that more work will get executed with fewer people, in far less time, if it is well planned.

3.2 Job work packages

Each work order should be planned before execution. It is very important that adequate personnel be dedicated to planning work packages full time. Each planned job is accompanied by a work package, which is a written document containing all information needed to execute the work.

CHAPTER 4

Long Lead Time Resources

4.1 Long delivery items

A significant part of pre-shutdown preparation of TAM is the timely procurement of hundreds of items- materials, spares, proprietary plant equipment and so on. Some of these will be on long delivery time. For example, the delivery time for a compressor rotor might well be as much as sixteen months. In order to identify these, it is necessary to analyze the work list as early as possible to ensure that sufficient time is allowed for ordering these items.

4.2 Pre-fabricated work

The pre-fabrication work, such as pipe work,  may be done on-site by local or contract manpower or it may be done off-site by a company contracted to do the work. What takes time here is the fabrication itself. 

4.3 Specialist technologies

A large number of specialist companies have emerged to offer services using expensive equipment needing more specialization in their application: Example include:

· Photogrammetry

· Thermal imaging

· Laser alignment and measurement

· Sound wave signature measurement

· On site heat treatment

· Vibro-testing

Once the decision to use technology has been made, these specialized companies should be contacted as early as possible to test their equipment to make sure it is appropriate for the particular need

4.4 Vendors’ representatives

Some plant items such as boiler packages or digital control systems are sometimes serviced by vendors’ representatives. This is often linked to warranty. It should be ensured that they will be on hand when required and can provide a good service.

4.5 Services and utilities
It is important that

· All services (water washing, scaffolding, etc) 

· Utilities (water, electricity, and gas)

· Accommodation (offices, restrooms, etc)

· Facilities (cafeterias, washrooms, stores, tec)

must be in position on site and serviceable before TAM starts.

CHAPTER 5

Contractors

5.1 Introduction

Contractors play a significant role in TAM due to the size of work to be accomplished in a short period of time. Other reasons for using contractors include:

· Contractors are available resources that are need for their skills

· Experience and professionalism

· Some contractors are specialized in certain areas.

· Productivity, cost and efficiency

The drawbacks for using and depending on contractors include:

·  Unavailable when required.

· Contractors safety systems are substandard.

· Difficulty to interface with company system

· Conflict may arise between contactors.

· Require continuous monitoring.

Realizing the advantage and disadvantages organization must have good criteria for contactor selection and monitoring to ensure the delivery of quality work.

5.2 Criteria for contractor Selection


Each organization must have a criteria or guidelines for contractor selection. The elements of such criteria include:

1. Technical know how about the scope of work set up for contracting.

2. Availability of skilled and specialized manpower to deliver the work to be contracted.

3. Quality of work.

4. Reliability in delivery

5. Ability to meet safety requirements

6. Flexibility to respond to unforeseen circumstances

7. Cost.

8. Compatibility of contractor system with company system.

	Title: Contractors Management Procedure

	Purpose: Ensure effective and efficient handling of contractors to accomplish TAM work in the   best quality within the time schedule in a safe manner.

	Scope: Applies to all contractors

	Responsibility
	Step
	Reference

	TAM team

TAM team

TAM team

TAM team

TAM team

TAM team

TAM team

Area coordinator

Quality inspector

Quality inspector

Safety inspector

TAM team

TAM team
	1. Identify work to be contracted 6 month prior TAM.

2. Plan the quality and safety specifications for each job.

3. Identify inspector(s) from the organization to follow up on work quality and safety requirements during work execution.

4. Identify candidate contractors for work specified.

5. Select for each major job(s) the right contractor.

6. Conduct contractor orientation two weeks prior TAM.

7. Request from contractor(s) his/their approach to project and quality management.

8. Follow-up on contractor daily progress.

9. Follow on contractor work quality using TAM approved quality procedure.

10. Report daily on contractor work quality and progress.

11. Check daily on contractor(s) safety performance and report on it in case of problems on daily briefings.

12. Recommend action in case delay or quality problems.

13.  Collect information about contractors performance in TAM report or information system data base


	Contractor selection criteria.

Tasks Gantt chart

Job work packages

Job work package

Job work package

TAM final report or MMIS data bases


CHAPTER 6
Site Logistics

6.1 Introduction

The business of logistics, in the context of a TA, is the organization of the reception on site, the storage or accommodation, the maintenance and mobilization- of every item required for the event.

This can be achieved through the following procedure:
	Title: TAM Site Logistic  Procedure

	Purpose: To ensure the safety, availability, adequate storage and effective mobilization of every item on site during TAM.

	Scope:     All TAM  personnel and tasks.

	Responsibility
	Steps
	Reference

	TAM manager

Logistic  team

Logistic team

TAM manger and logistic officer

Logistic officer

Logistic officer

Logistic officer

TAM manager


	1. Form the TAM logistic team 6 months in advance of 

    the event and  to be headed  by  the site logistic 

    officer. The team is charged with planning and 

    operating the site logistic program before, during and 

    after the TAM event.

2. Review last TAM plot plan and collect information 

    about the upcoming TAM event. 

3.  Prepare the site plot plan.
4.  Review the plot plan with TAM team.

5. Issue and distribute the plot plan to key personnel and 

     post it all needed places. 

6. Familiarize contractors’ managers with the plot plan.

7. Follow-up on emerging logistic situations and update 

    plot plan daily if needed.

8. Collect information about logistics bottle necks and 

    problems with the plot plan and report it in TAM final 

    report.
	Last TAM final report

Guidelines for developing plot plans

TAM final report .


6.2 Guidelines for Developing plot plan


The site logistics deals with the organization of the TAM site, storage of material, location of equipment, accommodation of contractors personnel and the effective mobilization of every one to perform prescribed tasks. A key element in the site logistic is the plot plan. The list of elements that are usually shown in plot plan includes but not limited to the following:

· Plant perimeter and boundaries

· All major items of plant equipment and pipe work

· All roads 

· Areas or roads where access is prohibited

· All accesses to site and site roads

· All locations of  fire assembly locations

· Layout areas for contaminated material

· Areas designated for TAM storage and quarantine  compounds

· Areas for hazard substances

· Approved vehicle routes with direction of traffic

· Location of additional safety equipment

· Temporary piping and cabling for utilities

· Areas for various technical work such welding, air compressors etc.

· Various contractors areas

· Parking areas

·  Sites for TAM control, induction and safety.

The steps for developing the plan showing all of the above elements are:

1. Draw the basic site showing the first three elements in the above list.

2. Add the requirements of TAM on the basic site. This includes all the elements that is required to perform all TAM tasks. After adding the TAM the plot plan must include all the elements in the above list.

3. Review the plan with TAM team.

4. Issue the plan.

CHAPTER 7

TAM Planning

7.1 Introduction

The normal TAM features a high volume of work carried out by a large number of people working under time and access constraints. It therefore requires planning of an order of detail that is not found during normal operation. The basic objective of planning is to ensure that the right job is done at the right time and assigned to the right people.

Planning of a TAM requires the participation of and active co-operation of many people as shown in Table 7.1 [ ]:

	Team
	Role

	Preparation team
	Prepares the master plan

	Plant team
	Provides basic data, work requests, technical information and the shutdown-startup network and then validate final planning documentation

	Inspectors
	Specify inspection work, requirements and techniques

	Engineering
	Provide technical information and support

	Project managers and engineers
	Provide the planning and documentation for project work

	Contractors representatives
	Advise on feasibility of their part of the plan

	Policy team
	Approve and fund the final plant


Table 7.1: People involved in TAM planning
7.2 Elements of the plan

The main elements in creating a TAM plan are shown in Figure 7.1.


















Figure 7.1: Main elements in generating TAM plan

7.3 Main tasks
The first step in generating a TAM plan is to categorize the various tasks. A common practice is to put them under the following three categories:

· Major tasks

· Minor tasks

· Bulk work

The criteria for putting a given task under one of the above categories are summarized in Figure 7.2


Figure 7.2 Task categories
7.4 The shutdown startup logic

There are four options for combining the shutdown startup logic with the mechanical duration logic, each will involve the TAM manager in a different role with different responsibility. Table xx summarizes these options

	Option
	Plant shutdown
	Mechanical duration
	Plant startup

	

	1
	Plant manager responsible
	TAM manager responsible
	Plant manager responsible

	2
	Plant manager responsible
	TAM manager responsible
	Plant manager responsible

	3
	TAM  and plant managers responsible execute the event as a team

A more senior manager is responsible

	4
	TAM  manager responsible for the whole event


Table 7.2: shutdown startup logic options
7.4.1 The shutdown network

The shutdown network is a critical path program and its supporting documents, which define, in logical sequence, the activities required to bring the plant off line and prepare it for handover to the TAM team

The critical path is created by the plant team and should comprise the following elements:

· The shutdown logic for each plant system

· Identify significant equipment within each system

· The order in which each system will be shutdown

· The individual activities performed in the control room at each stage

· The individual activities performed on the plant at each stage

· Whether activities are concurrent or sequential and how they are integrated

· The duration of each activity

· Waiting time (if any) between specific activities

· Total time for shutting down each system

· Total time for the complete shutdown

Other information required include:

· Temperature, pressure and flow rate of fluids to be used

· Specifications of any chemicals to be used

· Equipment, services and utilities required

· Numbers and types of manpower resources required

· Safety plan for the shutdown

7.4.2 The startup network

The startup network is similar in format to the shutdown network. In addition to the testing of all relevant components, a program which could include instrumentation tests, pressure tests, relief valve tests, product quality tests, etc. All these tests should be written into the logic of the network.

7.4.3. The critical path program

When the shutdown and startup logic has been worked out, a bar chart is constructed showing the total shutdown and total startup sequences and durations. The mechanical durations are inserted between the shutdown and startup elements so that a product to product duration can be calculated.

7.4.5. Work scheduling

The objective of scheduling is to produce an integrated work program which will provide

· A plan for executing all tasks in a logical sequence

· A cost profile which will not exceed the budgetary profile

· A duration within the available time scale

· manpower needs which can be resourced

· Economical and sustainable work patterns

The final TAM schedule will be an optimized blend of the above requirements.

Work schedules are usually generated using project management software. The elements of work scheduling are summarized in Figure xx

7.5 Contingency planning

TAM has many things in common with all projects, but the nature of repair work sets them apart from other projects. Despite the considerable improvement in techniques for predicting equipment condition, there is still an element of discovery when one opens the equipment for cleaning and inspection. 

Contingency planning is an activity that builds extra time, money and resources into a plan to cover for emergent work. There are two types of emergent work: extra and additional:

· Extra work – is generated by an existing task, as in the example of inspecting an item and finding a fault which must be rectified. It can also come about as a result of a damage inflicted on the item by the team which is performing the task or by some one else.

· Additional work – is tasks added to the work list during the event. This may happen because the plant team simply forgot to include them on the approved work list, or because something happened during the event. One common fault is that pumps –which may not have been included in the list –fail on startup and must be replaced or repaired.
Both types of work must be closely controlled.

7.6 Generating control documents

The purpose of generating control document is to:

· Quantify available resources (numbers, skill levels)

· Define work to be done on a daily basis

· Track performance and work achieved

· Flag up if the event is ahead of, or behind target

· Indicate future progress

· Maximize use of vital resources

· Minimize expenditure

· Indicate priority areas

· Indicate the impact of unpredicted problems

· Help the TAM manager to stay sane

Typical documents generated are:

Reports:

· Display current achievements, e.g. S curves, bulk work control sheets and schedule updates

Worksheets

· Define workload, e.g. daily bar charts and punch lists

Work control sheets

· The visibility of single point responsibility; each step in a task in signed off by the person responsible for it. The next step is not started until signature is in place

Having put together the TAM plan, the TAM manager needs to build an organization to execute it.











Figure 7.3 : Planning process
CHAPTER 8

TAM organization

8.1 Introduction

The TAM organization is critical to the success of the event. The most suitable people should be selected with great care to forge the strongest possible organization for controlling the event. The shape and size of the TAM organization will be determined by addressing the following two questions:

1. Who will manage the turnaround?

2. Who will carry out the work?

8.2 Possible options

Different options can be considered and are summarized in Table 8.1 [ ].

	Who will manage the turnaround?


	Who will carry out the work?

	Option
	
	Option
	

	1
	Select one of the company’s own management or engineering staff
	1
	Employ one main contractor who will execute all the work packages

	2
	Select one of the company’s own management or engineering staff and bring an experienced consultant to advise him
	2
	Employ one main contractor who employs and manages sub-contractors for a number of packages.

· Advantage: TAM manger oversees only the interface between the control team and the contractor

· Disadvantage: introduces another layer of management

	3
	Bring in a consultant management team. 
	3
	Employ one main contractor, executing general tasks, plus several specialist contractors

· Advantage: flatter organization

· Disadvantage: manager has many more people to deal with

	4
	Bring in a main contractor to manage and execute the bulk of the work
	4
	Employ several contractors executing specific packages of work.

· Advantage: manger have a tighter interface with each contractor

· Disadvantage: more contractors will be needed further increasing the number of people the manager has to deal with


Table 8.1 Organizational options

8.3 Basic principles
The management team and TAM manager are responsible for the effective execution of TAM. A number of basic principles have been developed out of past experience and can be helpful in this endeavor

· A turnaround is a task oriented event

The work list, a series of tasks, is the foundation of the TAM and every thing else depends upon it. For this reason, the task is put at the center of the planning and preparation effort. All other elements are directed towards the safe, timely and cost effective performance of the task.

· The minimum number of people should be used

TAM involves a large number of people. Careful analysis must ensure that only those people who are necessary are employed. It is more preferable to have a smaller number of higher skilled personnel than vise versa.

· Each plant has a saturation point beyond which the employment of more people will serve only to decrease useful work done rather than increase it.

· Increasing the number of people increases the risk of communication difficulties and potential of hazards both to personnel and to their environment

· The number of highly skilled people is limited, so increasing the number of people on site decreases the overall skill level.

· Costs are increased proportional to the number of people employed.

· The TAM organization is hierarchic

Due to the complexity of TAM, the organizational model that has so far worked best is the hierarchic pyramid. It is effective so long as the responsibilities shown in Table xx are properly discharged and there is effective communication between levels. The number of levels will depend upon the complexity of the event.

· One person must be in overall control

A TAM is a compressed event with much more work being done at higher than normal expense by a large number of people in the shortest possible duration. As a result, there is little time for deliberation or discussion. Many decisions have to be made immediately. To make this possible, one person must be put in overall control of the event.

·  Single point responsibility is exercised at every stage

The TAM is defined as a sequence of activities performed in logical succession, which prompts the following observations:

· To ensure that the logic of the plan is followed, each activity must be carried out at the correct point in the sequence.

· Each activity must be executed correctly and, if necessary, inspected to verify it

· There is a gap between each activity. It must be controlled to avoid wasting time.

· If consecutive activities are carried out by different individuals there must be an effective handover.

	Organizational level
	Responsibilities

	Strategic

TAM management team
	· Balance constraints

· Set objectives

· Formulate policy

· Delegate authority to TAM manager

· Monitor project performance

· Change policy if required

	Project

TAM manager
	· Translate policy into action

· Create a TAM plan

· Manage the event

· Delegate activities

· Monitor an report to management team

· Solve operational problem

	Sub project

Area Engineer
	· Mange delegated activities

· Provide technical expertise

· Delegate tasks to coordinator

· Monitor and report to manager

· Solve technical problems



	Task

Coordinator
	· Coordinate task requirements

· Control on site activities

· Delegate tasks to supervisors

· Monitor and report to engineer

· Solve on site problems



	Sub task

Supervisor
	· Allocate work to work teams

· Supervise work teams

· Monitor and report to coordinator

· Solve work related problems



	Work

Tradesmen & semi-skilled
	· Perform work activities

· Report problems to supervisor




Table 8.2: The hierarchy

Single point responsibility is a mechanism for ensuring that task handover is performed effectively. It requires that the person responsible for each activity must ensure that:

· A good handover is obtained from the person responsible for the previous activity

· The activity that the person is responsible for is properly executed.

· The task is properly handed over to the person responsible for the next activity.

The TAM manager is ultimately responsible foe ensuring that all tasks are carried out properly. He must therefore ensure that the persons responsible for each activity area clearly identified, properly briefed, and provided with the means to receive and handover their tasks.

· Every task is controlled at every stage

As each critical activity is completed a responsible person signs it off and dates it on a control sheet. A display of these control sheets allows every one to see the current state of the tasks involved.

· The organization is a blend of the required knowledge and experience

The optimum organization would blend the following:

· Plant personnel, who possess local knowledge

· TAM personnel, skilled in planning, coordination and work management

· Technical personnel, who possess engineering design and project skills

· Contractors, and others who possess the skills and knowledge to execute the work

8.4 Constraints
There is no standard shape or size for TAM organization. For a particular event these characteristics will depend upon the constraints involved such as:

· Budget available

· The size and complexity of the TAM

· The timing and duration of the event

· The availability of personnel

· The company culture and norms

CHAPTER 9

TAM Budget

9.1 Introduction
It is important to have a cost estimate of the TAM project so that those responsible for the event can optimize the constraints on the budget and control costs. This costing process should be conducted around six months prior to the start of the event. This is why it is imperative to close the work list three to six months before the start of TAM. If the line is not drawn and the requests keep on coming it will be very difficult to determine a budget.

9.2 Main elements and determination steps

Since the main determinant of the budget is the work scope the following steps need to be undertaken in order to develop a reliable budget:

· Exert all efforts to achieve work definition of the highest possible quality
· Close the work list three to six months prior to the start of the event

· Late work should be costed separately

· Specify a separate cost center to the TAM project to be able to track the event’s costs

· TAM manager should approve all expenditures so that control over expenditure is not lost.

The main elements of the budget are the following:

· TAM planning and management

· Company labor

· Contractors

· Spares and materials
· Equipment purchase and rent

· Accommodation facilities

· Utilities

· Contingencies

It is a good practice to have an early estimate of the budget 6 to 9 months prior to the start of the event so that remedial action can be taken in time, if necessary. 
The initial budget can be estimated from previous turnarounds cost reports bearing in mind the following:
· Whether the current and previous TAM have a similar work scope.

· Whether the previous budget can be used as it is, or it needs to be modified

· In case the events are different, which elements of the previous budget can be re-used.

9.3 Budget estimation procedure

In case there is little or no historical data, the following method [ ] can be used;




This a rough figure with an accuracy of around plus or minus 20%. However this initial estimate is refined as more hard information becomes available. In refining the budget and preparing an accurate budget estimate, it must be ensured that:
· Every relevant item of cost is included.

· Unit prices are up-to-date and accurate

· Contingency allowances are included

· All known or estimated non-productive time is factored in

· All assumptions are clearly stated.

When the proposed cost estimate of TAM is finalized, it is presented to the policy team for necessary action and approval. If the estimate is more than the allotted budget, several options can be explored in order to secure the deficit or bring the cost back within the budget figure. This can be done by eliminating and/or deferring some tasks.
Once the estimate is finalized, it is adopted as the approved budget of the TAM. During the event, key members of the TAM team are given specific responsibilities for controlling cost. 

The objective of TAM management is to accomplish the work according to the required quality level, safely and within schedule and budget.

CHAPTER 10

Quality and Safety Plans
10.1 Quality plan

The quality plan is summarized in the following procedure

	Title: TAM Quality Assurance Procedure

	Purpose: To ensure that all TAM jobs are performed at the highest quality and they meet set 

                specifications.

	Scope:     All TAM critical tasks.

	Responsibility
	Steps
	Reference

	TAM manager

Quality Assurance team

TAM quality

 assurance team

TAM team

TAM manager and Quality manager

TAM manager

Quality  manager

Quality manager

TAM manager

TAM manager
	1. Form the TAM quality assurance team to be headed 

  by  an experienced quality manager 6 months prior 

     to the start of TAM.

2. Review last TAM report, quality section to identify 

     areas of improvement in the quality plan. 

3  Develop or review TAM quality policy if it 

      exists.

4 Identify for each TAM job quality requirements 

(specification) and prescribe strategy/plan to adhere to specification in the job work package.

5 Identify hold points  for each job/task . These are points where the job is held until its inspected.

6  Require contractors to provide qualified inspectors

     inspectors for every work group of 12 persons.

7. Develop quality monitoring and reporting process

8. Assign trained quality inspectors to each area to monitor  and check quality through random audits and to inspection of jobs at the hold points.

9. Analyze causes of poor quality in substandard jobs 

    identified through inspection or delays.

10 Collect data and information about quality and causes 

     of substandard and repeat jobs and report it in the 

     TAM report. Also store information in maintenance 

     or company information system data base.
	- Last TAM final report

Quality manual

- Job work package

Job work package

Quality policy

Quality manual

- Monitoring scheme

and criteria

- Protocol for spot check.

TAM final report or MMIS data base.


10.2 Safety Plan
The following procedure summarizes the safety plan:
Safety Plan

	Title: TAM Safety Procedure

	Purpose: To ensure a safe environment that strives for zero accidents, incidents or    

                unsafe acts during TAM.

	Scope:    All personnel involved in TAM.

	Responsibility
	Steps
	Reference

	TAM manager

TAM manager

TAM  safety team

TAM team

TAM team

TAM manager and safety officer

TAM manager

Safety 

manager

Safety team

TAM manager

TAM manager

TAM manager
	1. Form the TAM safety team to be headed with an 

     experienced safety manager 6 months prior to the 

      start of TAM.

2.  Establish a safety communication network that 

     includes the safety hierarchy and reporting process.

3. Review last TAM report, safety section to identify 

     areas of improvement in safety performance. 

4.  Develop or review TAM safety policy if it exists.

5. Identify for each TAM job hazard conditions and 

     include the safety strategy/procedure to deal with 

     these condition in the job work package.

6. Identify hot spot inspection. The hot spot inspection  

    deals with pre-existing hazards and is concerned with   

    making the site safe for turnaround workers before 

    event start.

7.  Require contractors to provide qualified safety 

     inspectors for every work group of 12 persons.

8. Conduct safety orientation to  all personnel involved 

     in TAM with emphasis on contractors

9. Develop safety monitoring and reporting process

10. Assign trained safety inspectors to each area to 

    monitor check safety performance through daily and 

    spot checks (job freeze).

11. Assign daily incentives to encourage safety acts.

12. Investigate accidents or near accidents if they occur.

13. Collect information about safety performance of in 

      house and contractors personnel and report it 

       in the TAM report. Also store information in 

       maintenance or company information system data 

       base.
	- Safety 

communication network diagram

- Last TAM final report

Safety manual

- Job work package

- Safety working routine

Safety policy

Safety manual

- Monitoring scheme

and criteria

- Protocol for spot check.

Safety news letter

Accident investigation procedure

TAM final report or MMIS data base.


10.2. 1 Safety policy

It is a statement that guides the practices and behaviors essential for high quality safety performance throughout the plant during TAM. The policy has to be properly and consistently implemented by all concerned.  The safety policy must include:

· The organization structure for safety: roles, responsibilities - general and specialist. 

· The elements and operation of the safety management system.

· How contractors will be required to meet safety performance standards .

· How prevention and continuous safety improvement approaches will be emphasized and implemented. 

· How communication, knowledge, information and staff development will feature in the organization's safety efforts.

· How safety management systems themselves will be reviewed to ensure they are working effectively 

10.2. 2 Safety communication network

The safety communication network establishes the hierarchy responsible for setting the safety policy and ensuring that everyone adheres to it. It specifies the safety chain and clear lines of communication. The safety chain consists of TAM manager, engineers, supervisors and workers. Add figure 10.1.

10.2. 3 Safety working routine

The safety working routine is to ensure that the necessary steps are taken to eliminate the hazards and to protect workers against them.  The working routine consists of the following elements:

· Work permit

· Supervisors must spot check to see permit conditions are adhered to

· Each task or job has a work permit

· The permit specify checks to be done and who will do them

· Specify known hazards and preventive measures

· Properly handled at shift changes

· Properly handled at completion time

· Work environment

· Supervisors must check the work place to ensure

· Access and egress are safe for the task

· Check work place for ventilation and hazard material

· Check workplace for other unacceptable environmental conditions.

·  The worker

· The supervisor must ensure that the people who will do the work are:

· Trained and experienced to the job.

· Briefed on safety requirements

· Understand the permit of the work

· Familiar with the safety procedures

· Wear the bright safety clothes

· The task specification

· Task specification must 

· Specify a safe method for doing the task

· Identify known hazards associated with the task

· Specify safety procedures for known hazards

· Identify the use of hazard materials

· Specify decontamination of foul items

· Material and substances

· Ensure the following:

· The right specified material is used for the task

· Analyze new material to identify its hazardous effect prior to use

· Keep  a current register of materials hazardous to health

· Tools and equipment

· Ensure the following:

· All equipment are serviceable and adequate to perform their tasks

· Remove and discard all damaged equipment/tools that are damaged during the task 

· Air tools have the correct hoses and ready for use

· The hazard of large equipment (cranes) is identified and correct procedures for their use are in place.

· The lifting equipment has current test certificates.

10.2.4 Monitoring safety performance process and criteria

The company must have a scheme for monitoring safety performance. The scheme must include daily inspection, spot checks on specific jobs and a program to involve everyone in safety monitoring.  The criteria focus on four main factors. These factors are:

· Daily safety theme awareness

· Unsafe acts

· Unsafe conditions

· House keeping

For each element there is a list of items to be checked through a structured check list.  The organization should develop their own check lists. A sample check list is in [].

The spot check criteria are based on the safety requirements specified in the job work package.  The set of all jobs identified for spot checks must be known  together with their scheduled time for execution. The steps of spot check are:

1. Compile a list of tasks for spot check

2. Every day select one task from the list

3. Study the task specification work package and related document to familiarize the team with the task.

4. Inspect the master copy of the work permit available at cabin and photocopy it.

5. Visit the work site and observe the work and team behavior .

6. Announce a spot check and stop the job safely.

7. Discuss the work permit, the task and job safety issues.

8. Start the job again if safety specifications are met.

9. Report all safety violations to the safety officer and TAM manager.

In the report the team must address the following:

· The effectiveness of the engineer in managing his area.

· The extent to which the coordinator is providing all is necessary to ensure safety.

· To what extent the supervisor is in control of the job.

· Has the work team been briefed adequately about the job and its safety requirements.

· Is the permit on the work site identical to the one in the process office.

· In The adequacy of the permit.

· The extent to which the work team understands the work permit, the hazards and the precautions. And veteran 

· The adequacy of the task specification and the extent of the team compliance with the specification.

· Is the team using the correct equipment, tools and wearing the right protections.

· Team unsafe acts

· Unsafe conditions

· Other safety issues.

The program that involves everyone in monitoring safety depends on the organization culture and safety awareness programs. One program could to be to empower everyone to report unsafe acts or conditions. Everyone who reports a genuine unsafe act or situation must be rewarded. Also senior management should be involved and make daily safety tours and distribute the daily rewards and awards for the best safety practice. An alternative way is to establish a daily newsletter and awards for the safety man of the day. Criteria must be developed to select the safety man of the day.

10.3 Procedure for Accidents Investigation


The following table describes the steps of the accident investigation procedure.

	Title: Accident Investigation Procedure

	Purpose: To ensure an effective investigation of accidents that occur during TAM in order to prevent 

                future accidents.

	Scope:    All accidents that occur during TAM.

	Responsibility
	Steps
	Reference

	TAM manager

Investigation team

Investigation team

Investigation team

Investigation team

Investigation team


	1. Form the inquiry team. It usually consists of If TAM 

     manger, TAM safety officer, plant safety manager, 

     plant manager, process supervisor, maintenance 

     supervisor and selected safety representative.

2. Form the witness group. It consists of the area 

    supervisor(s) and persons involved in the accident.

3.  Obtain all available information about the task and  

      accident. 

4. Establish the facts about the accident and determine 

    losses, causes, unsafe acts and unsafe conditions.

5. Analyze the inadequacies. Examine environment, procedures, equipment and people. 

6. Prepare inquiry report and pass it to TAM manager. The report should contain:

· And A summary of the accident/incident

· Details of injures and fatalities.

· Details of damage to property

· Details about environment pollution

· The basic causes of the accident

· Recommendation to prevent such situation


	Safety manual

Job work package and work permit.

Job work package and safety permit.




CHAPTER 11

TAM communication procedures

11.1 Introduction

TAM is a complex event in which a large amount of work is carried out with a large number of people from different contractors. In addition some of the tasks could be hazardous and is prone to accidents. The diversity of people involved could give rise to conflict and competition. In such an environment communication plays a central role in reducing delays, conflict and accidents. 
11.2 Communication package

It is imperative that the TAM team must have an effective communication package specifying the following:

· What to communicate

· Whom to communicate to

· When to communicate

· Who should do the communication

· How to communication in the most effective way.

There following three briefing need to be an integral part of TAM communication package:

· The general briefing

· The major tasks briefing

· Daily briefing or reporting

The following table outlines the contents of each briefing and the targeted audience and recommended time for the briefing.

Table 11.1 Three Essential Briefings for Effective Communication

	Briefing

	General
	Major
	Daily

	Content
	Audience
	Timing

Prior event
	Content
	Audience
	Timing
	Content
	Audience
	Timing

	- TAM purpose

- TAM organization

- Key dates

- Key events

- Working pattern

- TAM work scope

- Contractors

- Cost profile

- Quality plan

- Safety plan

- Facilities


	- TAM policy team

- Business managers

- Marketing managers

- plant managers

- Plant  engineers

- Pant supervisors

- Plant workers

- All contractors

- Project teams

- Inspectors

- Workshop Personnel

- Support groups

- Emergency services

- Local authorities 

- Casual labor

- Others.


	4 weeks

3 weeks

3 weeks

3 weeks

2 weeks

2 weeks

1 week

2 weeks

2 weeks

2 weeks

2 weeks

1 week

2 day

As needed
	- Work plan

- Techniques to be used.

- Technologies to be used.

- Assumptions

- Number and type of labor and Skills needed.

- Contingences being made.

-Hazards and ways to deal with them.

- Costs. 


	Engineers, supervisors and labors  involved.
	1-2 days

prior to task start.
	-  TAM manager daily routine.

-Daily safety report

- Daily quality report

- Projects progress report.

- Maintenance manager daily report.

- Cost  daily report

-  Area engineer

    report.

- Quantity surveyors report.


	-TAM team.

-Safety team

- Quality team


	Daily after 

The start of TAM.


The following procedure can be used to ensure effective communication during TAM.
	Title: TAM Communication  Procedure

	Purpose: To ensure effective communication that provides accurate information for facilitating the 

                accomplishment of the TAM objectives. 

                

	Scope:     All TAM  personnel and tasks.

	Responsibility
	Steps
	Reference

	TAM manager

Communication team

Communication officer

TAM manger and

Communication officer .

Communication officer

Communication officer

TAM manager


	1. Form the TAM communication team 3 months in advance of the event headed by a communication officer. The team is charged with planning the communication package.

2. Review last TAM communication package to identify areas of improvement.

3.  Prepare the package and strategies for effective 

     communication that answers the questions what, 

     whom, who, when and how about communication.
4.  Review the communication package and strategies with TAM team.

5.. Familiarize all stake holders in the TAM including  

     contractors’ personnel with the package.

7. Follow-up on communication breakdown and improve 

    package.

8. Collect information about communication break-down 

     and problem and  report it in TAM final report.
	Last TAM final report

Final report .


CHAPTER 12

TAM Execution

12.1 Introduction

Once the planning and preparation are complete and all the necessary resources are in place, execution starts. The focus here is on monitoring and control of the various activities in order to be on schedule and budget.
The execution process involves several key steps that include:
1. The plan is finalized and the event schedule is complete

2. A plan for the unexpected work is also devised.

3. TAM manager routine

4. The day shift

5. Shift change procedure

6. Night shift 

7. In Control of work

8. Control of cost

9. Daily program

10. Daily reporting

11. Start of the plant

The following procedure summarizes the main steps of TAM execution.
	Title: TAM Execution  Procedure

	Purpose: Ensure effective and efficient execution control of TAM plan

	Scope: Applies to all personnel and work planned

	Responsibility
	Step
	Reference

	TAM manager

Plant manger and TAM manager

TAM manager

TAM team

TAM manager

TAM manager

TAM manager

TAM manager

TAM manager

TAM manager

TAM manger

Plant manager and TAM manager
	1.  Finalize the plan and TAM schedule. 

    TAM.

2. Shut down the plant.

3. Set up an effective shift system. 

4. Set up the daily routine.  

5. Facilitate and coordinate work permits.

6. Establish a daily work control mechanism.

7.  Establish a safety control mechanism.

8. Establish a daily quality control routine.

9. Conduct the daily control/reporting meeting.

10. Establish a daily program.

11. Handle unexpected work.

12. Start-up the plant
	Guidelines for plant shutdown

Guidelines for plant shutdown

Sample of daily routine

Work control guidelines

 Safety procedure
Quality Procedure

Sample of daily routine

Sample of daily program.

Procedure for handling unexpected work.

Plant  start-up check list


12.2 Guidelines for plant shutdown

The plant shutdown is controlled by the plant manger and his personnel. Each plant must have its own procedure for shutdown. The following are general guidelines for this purpose:

· The plant manager must coordinate closely with TAM manger in this regard to control the effect on any deviations from schedule.

· Develop an agreed upon logic for the plant shutdown.

· Train experienced shift managers to oversee the plant shutdown in case the shutdown takes more than one shift. 

· Prepare and bring all necessary equipment, tools and plates necessary for the shutdown.

· Coordinate 

· TAM manager must support the plant manager in:

· Transporting shutdown equipment around site.

· Positioning and connecting water-cooling and washing equipment.

· Fitting down valves and pumps.

· Carry out various instructions.

· Safety support

12.3 Sample of daily routine

A daily routine helps the TAM manager to control and follow closely the execution of TA activities. A typical daily routine consist of the following:

· Daily actions

· Check the last 24 hour program with the planning team.

· Check cumulative planned work versus actual.

· Check cost control.

· Visit safety cabin and check on any safety issue.

· Visit quality team and resolve quality problems.

· Review permits status and resolve any problems.

· Visit the stores and check on material delivery. 

· Tour the site and check on safety and house keeping problems.

· Review over time requests and take appropriate decision.

· Visit the workshops (if feasible) and check on work progress.

· Meet plant manager to:

· Resolve technical problems.

· Handling of emergency work

· Review progress and formulate strategies to keep or bring TA track

· Resolve industrial relation problems.

· Resolve interface problems.

· Adjust schedule to any unforeseen changes.

· Conduct and chair TAM daily meeting:

· Safety officer report on  daily safety status

· Area managers report on daily progress 

· Project managers report on projects progress

· Plant manager reports on issues related to the plant.

· Maintenance manager report on any engineering related issue.

· Quality manager reports on quality issues.

· Cost engineers reports on costs and expenditures

· TAM manager sums up important issues in the meeting.

· Write daily report on safety, work progress, quality issues and important actions planned.

· The process to achieve routine objectives is:

· Review and examine the situation. 

· Establish if a problem exists or not.

· If problem exists formulate it and find problem root causes.

· Define a course of action to resolve problem and record it.

· Delegate action implementation.

· Monitor action effectiveness.

12.4  Work Control Guidelines


The TAM should visit the planning office (cabin) daily to obtain an up to date on the TAM progress. A number of documents help in work control. The documents are:

· The TAM schedule reflecting original schedule and the current status.

· Look ahead schedules. This is a set of tasks need to be accomplished in the next two weeks.

· Progress on jobs on the critical path.

· Work quality reports.

· Work permits status.

· Work pattern daily review.

· Workshop visit and report on work status and items to be delivered to workshops.

· Emergency work handling.

Review above documents and take appropriate actions.

Table 12.1 Typical Turnaround Daily Program


12.5 Handling of Unexpected Work

The purpose of planning and preparation is to keep identified work at the minimum. However due to many uncertainties extra unexpected work usually arises in TAM. Extra work could be generated from an existing task or a task that was missed in the planning stage. The extra work has a tremendous impact on TAM specially if discovered close to the end of the event.  If the effect is significant the TAM manger must have the authority to convene the policy team at any time to discuss the impact of the extra work and make all necessary changes. The types of changes usually needed when extra work is significant are:

· Increasing the budget to cover additional expenditures.

· Extending TA M duration.

· Changing the schedule.

· Eliminating previously planned work.

· Assigning new resources/shift pattern/over time.

· Switching resources from less critical areas.

The following procedure summarizes the process of handling unexpected work.

	Title: Procedure for Handling Unexpected Work 

	Purpose: To ensure effective handling of unexpected work. 

                

	Scope:     TAM manager, planners, area engineers, supervisors.

	Responsibility
	Steps
	Reference

	Supervisors/area engineers.

Planning officer

TAM manager

Area planner

Area planner

Area planner area

Area engineer and TAM manager

Planning officer

Planning officer

TAM manager

TAM manager

Planner officer
	1. Report identified extra work to TAM planning officer.

2. Report work at daily control meeting for technical 

    considerations.

3.  Review work and validate it.

4.  Endorse the work and classify it as minor, bulk work or major task and register work..

5.  Pass bulk and minor work to area planner. Pass major 

     task to area engineer.

6.  If it is minor work planner investigate task     

     requirements and prepare job specifications. Then the 

     job specification is validated by  an area engineer.

. 

7. If  the work is bulk type area planner specifies task 

   and add to bulk work schedule. Planner officer 

   validates bulk work specification.

8.  If the work is a major task, the area engineer 

     investigates the task and create a major task planning 

     package. Then the package is validated by TAM 

     manager.

9.  Record extra work duration, cost and resources on 

    emergent work sheet.

10. Refer extra work for final approval by TAM   

       manager and plant manager.

11.  If not approved put it on not approved list.

12.   If approved, allocate funds,  procure material, 

        assign other resources and integrate in TA schedule.

13.  Record all details of the work for future reference.


	Emergent extra work form.

Work validation criteria




12.6 Start-up Guidelines


The start-up process is much different than plant shutdown. The start-up comes after this enormous event and many equipment require testing to start. General guidelines for plant start-up include:

· Review all scheduled TAM work to ensure that it is completed.

· Review all approved extra and additional work to ensure that it is completed.

· Specify current start-up logic

· Demobilize TAM teams.

· Perform Start-up logic.

CHAPTER 13

TAM Final Report

13.1 Introduction

Rather than being seen as individual events separated by a number of months or years, TAM should be viewed by senior management as a sequence of linked activities which are part of the continuing process of asset management. Considerations of past practice, present intentions and future requirements, give a well-rounded perspective and prompts the strategic considerations which follow.

TAMs are performed to protect the reliability of the plant. The plant should perform as well or better after the event than it did before it. An examination of past TAM performance and of subsequent plant performance will indicate whether the turnarounds have provided the protection expected. If not, the situation must be reassessed to find out why and a new rationale for TAM developed. Past events should also be analyzed to ascertain the ratio of emergent work (which only arises after the execution phase has begun) to planned work and the extent to which emergent work increased the planned expenditure. If past levels of emergent work are unacceptable, the senior management must ensure that plant personnel address the problem and improve the quality of technical specification in TAM work requests.

13.2 Report’s content

TAM reports play a critical role in documenting the event and assessing its results in order to capture the lessons to be learned so that subsequent TAMs may be performed more effectively. Taking the above points into consideration, the general topics covered in the report include:

1. TAM policy: The breakdown of actual performance measured against initial objectives including:

· Actual versus planned duration

· Actual versus planned cost

· Actual versus planned  work including extra/additional work

· Actual versus planned man-hours including overtime and shifts

· Actual versus planned accidents/incidents

2. The work scope: This contains

· A description of its major task

· A list of minor task

· Number of bulk work jobs

· A description of each project

· A list of statutory inspections

· Any registered inspections

· Instrument and electrical work including trip and alarm test

· A list of defects 

3. The preparation phase This contains
· TAM management and planning hours expanded

· Pre-shutdown work

· Long delivery items

· System setup for reception storage and issue of materials

· A copy of the approved plot plan

· Special problems encountered

4. Planning: This contains
· Planning system used and any comments on its performance

· Comments on number and quality of task sheets and lists

· Comments on numbers and quality of job logic networks

· Plant validation of task sheets

· Any special problems

5. The organization: This contains
· A copy of the organization chart

· Comments on the size and shape of the organization

· Comments on the effectiveness of the organization

· Comments on work management teams

· Comments on plant and specialist support.

6. Control of work: This contains
· Computer printed schedules
· Check lists

· Control sheets

· Planning boards

· S curves

· Daily meetings

· Effectiveness of reporting

7. Contractor performance: List individual contractors and for each detail actual performance against planned performance for:
· Duration of work
· Quantity of work
· Quality of work
· Overall cost (including extras)
· Safety record
Score each contractor out of 100 and recommend if they should be employed again

8. Safety: This contains
· Summarize safety performance
· List each accident/incident in detail with causes and inquiry recommendations
· Comment on housekeeping
· Comment on wearing of PPE
· Compare contractor performance with local resource performance
· Comment on the effectiveness of the work permit system
· Comment on the effectiveness of the emergency system
9. Quality: This contains
· Define quality team function
· Comment on quality team performance
· Highlight any quality non conformances
· Comment on any specific quality initiative

10. Site logistics: This contains
· Outline the site logistics plan
· Comment on actual facilities versus planned facilities
· Comment on the performance of the site logistics team
· Highlight any specific difficulties
11. Communications: This contains
· Describe briefing program
· Comment on TAM internal communication
· Comment on plant/contractor communication
· Comment on communication of daily safety initiatives
· Any other general comments
12. Recommendations: Write a conclusion on the overall effectiveness of the TAM. Recommend improvements in any of the eleven categories covered by the report based on:
· Any safety inquiry

· Any technical inquiry

· Personal experience

· The experience on anyone who volunteered recommendations

Document any lessons learned during the event and make recommendations to improve future events.

The report should document what happened but should be a useful document for improving future events and measuring the effectiveness of the TAM in achieving its objectives. It is vital that the core TAM team have the time to complete this aspect of their responsibilities. Successful completion of this stage can have a major impact on the next TAM.
13.3 Lessons Learned 
The organization must measure TAM performance and observe trends. As with all measurements, a single indicator can mislead. It is therefore necessary to design a number of criteria to provide a balanced indication of performance. Table 13.1 lists some suggested criteria as an example. Having a work process does not guarantee a successful TAM, but benchmarking considerably reduces the likelihood of failure. 

Table 13.1 Performance Criteria
	Criterion
	Description

	Duration
	Planned vs. actual

	Total cost
	Planned vs. actual

	Duration
	Planned vs. actual by plant function

	Safety
	Number of accidents and rates

	Start-up incidents
	Days lost due to rework

	Additional work
	Actual vs. Contingency

	Contractor
	Contractor evaluation


Benchmarking with similar SABIC plants and the exchange of information between them can play an important role in the continuous improvement of TAM experience.
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Submit the above proposals for approval





Using data generated, produce an initial proposal for the following:


Work plan


Budget


Duration


Resource profile


Working patterns





Run and re-run the schedule


Fix duration


Smooth out resource profile


Manipulate working patterns


Manipulate work sequences





Input:





Initial duration


Logic register


Shutdown network


Startup network


Work packages


Initial work patterns





Constraints





Fixed duration


Resources


Working patterns


budget








CHECK:    


That the request has been approved by the manager.


That the work is not duplicated or redundant


That the data on the request are accurate and describe exactly what is being requested


CHALLENGE


The need for performing the task at all


The need for performing the task during the TAM


The need for performing the task as requested, that is can it be done more economically?


ANALYZE


The safety, quality, material, equipment resources requirements


VALIDATE


Agree on the final wording of the work request


Record the work request on the approved work list.








Shutdown/startup program





Project work program





Planned major tasks





Planned small tasks





Planned bulk work





Bulk work





Large groups of identical or similar simple tasks that can be bulked in one list. Network plans are not needed.





Examples:


Valves (control, relief, isolation, return, etc)


Small pumps


Bursting disks


Orifice plates


Other simple units





Minor Tasks





Minor or small tasks do not require the input of an engineer but they do require individual specification by an experienced planner








Examples:


Clean, inspect and if necessary repair a medium size a heat exchanger


Replace a nest of twenty-four steam traps


Inspect and if necessary repair a small vessel





Major Tasks





Fulfill one or more of the following:


Abnormally hazardous


Technically complex


High work content


Involve large number of people with different skills


Involves multi-level working


Takes a long time to complete





Examples: overhauling a large machine, installing a new computerized instrumentation control system, etc





Generate Reports





Generate bar charts





Generate Monitoring Document





Create the master Plan





Integrate and schedule all planned work





Shutdown & startup Networks





Produce:


Specifications


Networks


Durations





Plan major tasks





Plan small tasks





Project managers provide work schedules





Plan bulk work and produce lists





Categorize work 





Validate the work scope





Select the most experienced team in TAM and maintenance work to do the estimation





Estimate the man-hours for each of the major tasks





Estimate the man-hours for each of the small tasks








Estimate the man-hours for 


bulk work








Add all the man-hours 








Multiply the estimated total man-hours by the average hourly cost: this is 


the basic manpower cost.








Estimate an average hourly cost of labor








Multiply the basic man-hour total by a productivity factor (1.4-2)








Multiply the basic manpower cost by a factor 3.3 (or other suitable factor) 


Call this cost A








Factor 3.3 is used if manpower cost represents 30% of total TAM cost this is 


the basic manpower cost.








Estimate the cost of the worst case scenario 


(conditions as adverse as they can be)


Call this cost B





Estimate the cost of the best case scenario 


(conditions as perfect as they can be)


Call this cost C








Budget Estimate is given by


(4 A + B + C)/6








Time				Activity				   Personnel





0700			Review overnight activities			night shift engineer


0730			Issue  permit 					permit issuers


0745			Brief  area engineers on daily work		area engineers


0800			Labor reports to work and checked


 on the job


0805			work teams briefed on jobs requirements	supervisors


0820			work starts					all personnel


1030			tea/coffee break				all personnel


1130			develop overtime requests for evening	supervisors


1200			approve overtime requests			TAM manger


12:00			prayer and lunch break (45minutes)		all personnel


12:45			work resume					all personnel


14:30			update work progress for all areas		area planners


15:00			site logistic meeting to plan next day 		logistic team


			equipment/tools/transport etc


15:30			area teams meeting to update progress	area engineers


			on work and report safety issues		and planners


16:00			daily control meeting				manger/engineers


								            safety/quality mangers


16:00			end of normal day				supervisors


16:30			overtime teams commence			supervisors/workers


18:00			overtime work resume				supervisors/workers








Figure 9.1 Budget estimation procedure []
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