Scope of work 
By James O. Pennock
This article is first step in a series of six critical leadership/supervision/management steps that every Piping Engineering Lead (PEL) needs to know about, understand and do on each and every project.  

The six steps are:

1. Develop the Piping Scope of Work 
2. Develop the Piping Engineering & Design Labor Hour Estimate

3. Develop the Piping Engineering & Design Control Level Schedule

4. Develop and report Physical Percent Complete Status

5. Develop and report Change Orders and Trends that affect hours and cost
6. Collect and retain Historical Data for estimating future projects
An overview of the need and purpose of the Scope of Work
There will be many opinions as to whether or not there should be a written Scope-of-Work.  If you are going to have one, there will be just as many opinions on what could or should be included in a Scope-of-Work.   There will also be a wide variety of opinions as to who can and should participate in the development of such a document that defines the Piping portion of a Project.  On one end of this spectrum there is the version where only the Project Manager can and should define the project.  I strongly advise against this philosophy.  This method relies on the premise that only the Project Manager knows everything there is to know about every aspect of the project.  This method excludes any input from the individual engineering disciplines that will do the work.  It also excludes the benefit of any input from those experienced and knowledgeable Leads.  This method is not only based on a false premise but one that places the project at great risk.  The risk includes the omission of costly elements critical to the success of the project and the final plant performance.  

Prerequisite: To do a proper SOW you must have these items as a minimum:

1. “For Approval” quality P&IDs for the whole project

2. “For Approval” quality Plot Plan for the whole project
The true Scope of Work (SOW) document for a major process plant project should not be considered so simplistic that it could be written by one individual in isolation.  The SOW is a very complex, multi faceted document that should have each specific section written by the specialist responsible for that area or group of activities.  In turn, the review of these sections should also be done by individuals on both the Company side and the Client side who have that same specific area of knowledge and responsibility.  
The typical Scope of Work includes:

Part I -- Scope-of Facilities

Part II -- Scope-of-Services 

Part III -- Design Development & Deliverables

Part IV -- Assumptions and Clarification's 
Exhibits: (This would be a detailed list of all documents that were used as the basis for writing the SOW.  Example: all the Area and Unit Plot Plans plus the P&IDs showing the changes.  An actual paper copy of each drawing would be retained in the SOW development file.)
Where do you start?  

Make this assumption, your company has been awarded a project and you have been assigned to be the Piping Engineering Lead (PEL) on the project.  What is the first thing that needs to be done?  Everyone involved in the project will have a different answer to what needs to be done first.  Each person will have a different set of priorities and a different time schedule. How do you start a project?  Any one who has been in this business for more than two jobs will know that there is no such thing as a normal project.  Every project has its own personality.  Projects are affected by everything including the Client, the feed, the final product, the technology, the plant location, the engineering company location, the engineering company people, the Vendors & Suppliers, the weather, and on and on.  There are also the five tenets of project evaluation; safety, constructability, operability, maintainability, cost. 

All of this is true.  However, there are still the basics.  There will be some sort of basic, company specific, standard operating procedures (SOP) that will need to be accomplished on every project.  Every Discipline Lead including the PEL should meet with their Department Manager and the Project Manager to determine what is the minimum sequence of activities or events that should occur on a “this” project.  

The first major document you should prepare on any project is a description of the Project from a piping standpoint.  You need to prepare a definition of the Piping Scope-of-Work as you see it.  "Not so," you say, "my company does not require a Piping Scope-of-Work definition."  Why should I waste my time on that?  Well?  There are a number of reasons why a correct and well-defined Scope is required.  Your Company may not call it a Piping Scope-of-Work Definition, but someone will want to make sure that you know what you are supposed to be doing.  Remember, on many process plant projects, the total home office labor hour budgets include project management, engineering, procurement, construction planning, and non technical administrative support services.   The Piping labor budget is often twenty four (24%) to twenty eight (28%) percent of the total home office labor hour budget.  Piping may constitute as much as 30% to 33% of home office engineering.  The piping material costs and field labor required to install that piping is also a very large percentage of the overall project costs.  Even if no one proposes the preparation of a scope-of-work at the initial project kickoff meeting you need to start one anyway.
Reasons for writing and having a Scope of Work:
First: The first and most important reason is the Client.  The Client has a big investment on the line.  These projects involve huge initial investments and future market commitments in the millions and even billions of dollars.  Clients want assurances that the people most responsible for the success of their project know their job.  Being able to write an accurate scope-of-work that defines the project will go a long way in giving the client that sense of confidence.  

Second: The second reason has to do with the relationship between the Project Manager and you (the PEL).  The Project Manager is responsible for defining to the Client and the Company what the Project is about.  Smart Project Managers do not try to write all of that definition themselves. They will pull together the collective works of all the discipline Leads.  This also affords the opportunity to cross check one against the others for continuity.  The Project Manager (PM) may not know you, and he surely cannot see inside your head.  The PM deserves to have a person as the Piping Engineering Lead who knows both their job and the project.  By writing the Piping SOW (and doing a really good job of it) you convince the Project Manager that you are the right person to lead the piping effort on his project.
Third: the third reason for a written Scope-of-Work has to do with maintaining objectivity in dealings with change.  There is nothing you, the project manager, or the client can do to prevent changes.  Accept it!  Learn to deal with it.  Scope change and Scope management are a fact of life in this profession.  The best way of dealing with change is to have a firm basis to evaluate additions, deletions, or recycle.  You must know what constitutes the "base case."  The Scope-of-Work document forms that base case.  A Project Scope of Work is a complete narrative of the total project including the Piping Scope of Work and the Scope of Work from all the other Engineering disciplines.  Later when questions arise, it will also be easier to identify what was or was not included in the base case and what is now an addition.
Forth: the forth reason for a written SOW is that it is the basis for the initial Piping estimate.  A written Scope-of-Work is the basis of understanding between you and your Department Manager.  After writing a comprehensive SOW and getting it approved by the project manager it becomes the basis for your detailed Labor Hour Estimate.   When you prepare a complete Home Office Piping Engineering & Design Labor Hour Estimate and submit it to your Piping Department Manager for approval you will be requesting an approval of your estimate and along with a staffing plan for the project.  If you have no written Scope-of-Work it will be difficult to press for the proper skill levels that you know will be needed.  If, on the other hand, you have a well defined written Scope-of-Work to support your estimate you are more likely to receive the full support you need.  
Fifth: the fifth reason focuses on you as the PEL.  Two of the traits I feel are mandatory for a PEL is Leadership and organization.  If you are an organized person then you will have a compelling desire to know exactly what the job is about and what is going to be required.  You will want to see far out ahead of not only beyond this day, but beyond this week, and beyond this month so there are no surprises.  You cannot do that if you do not know what the Scope of the job is.  I strongly recommend that every PEL should make it a habit to review the Piping SOW at the end of each month when doing the monthly progress report.  This review may and the events of the past weeks may point out that there have been changes that you need to take action on. 
Sixth: the sixth reason also has its focus on you.  At various times you will have new people assigned to the job.  You will need these people to become knowledgeable about the job as soon as possible.  You will also want that knowledge to be accurate and consistent.  A written SOW document is easier to control for accuracy, is more likely to be interrupted in a consistent manner, and is a very good time saving tool for the PEL.  Look at it this way.  Its 8:00am some Monday morning the six new people who were due on the job today are in your office.  You just got through the introductions, when the phone rings; calling you in to what will be a two hour meeting.  With no written scope-of-work you have six people sitting around burning time until you get back to tell them what the job is about.  This is not the picture of a well-organized leader.  This wastes the Client's money and plants a negative impression on the six new employees.  On the other hand, with a written scope-of-work (and other well planned and organized documents), you can have them productive during the time you are in the meeting.  They can be reading a very detailed and descriptive definition of the project.  When you come back you can get them back together for questions. 

Seventh: the seventh and very important reason for a written Scope-of-Work (and other written documents) are back-up.  No one on this earth is immortal, invincible, irreplaceable, or immune.  You should also remember that none of us have a right to be irresponsible either.   Unfortunately people get injured in accidents and are laid up.  A simple accident may keep them away from the job for just a few days.  A major accident may take them away from the job for a long period of time even for the balance of the project.  People are hit with serious illness that takes them away from the job.  People have been known to change jobs for any number of reasons.  People also die.  Do you think you're an exception?  Do you think that your loss would not impact the job?  If you are the PEL on a job, you are 45% into the job, and then you are in an automobile accident that leaves you in a coma.  Someone must step in and replace you.  Put your self in the shoes of your Department Manager and that person who will be your replacement.  In one case there is nothing in writing.  You have it all in your head.  Right now your head is turned off and is not responding to any prompts.  The new PEL has a tremendous obstacle to overcome.  That person must try to find out what the job is all about and at the same time is expected to carry on normal day-to-day operations at the same time. The people assigned to the job can't be of much help either because they only did what they were told when they were told by you.  On the other hand, let’s say that there is a well-defined Scope-of-Work.  It was written in the approved and standardized department format of which your replacement is totally familiar.  This, in addition the other documents, could be read by the new PEL outside of the framework of the normal day-to-day operations.  The new PEL can also rely on the help of the other people assigned to the job because you kept them informed.  You shared the information about the job with them.

Eighth: the eighth and final reason for a written Scope-of-work is job history!  This is a good time to bring up the subject of project close-out.  Wait! You say.  We are just starting this project.  We have just had our first kickoff meeting.  Why should we bring up project close-out now?  The reason to that question is very simple.  If you are going to be required to produce some specific records at the end of a journey it is best to know that at the beginning and start collecting the data.  For now it is only important to recognize that the Piping Scope-of-Work for the project is a document that should be retained as a part of the Departmental project Close-Out Report.  The project Close-Out Reports, retained consistently from all jobs will form a valuable base for preparing proposals for future work.  

How do you start a Scope-of-Work?  
(This document includes a shell/format that has been used very successfully for many years by one of the World’s top EPC Companies.) The first thing to do is determine the format to be used for your document.  The Scope-of-Work document should be a Company standard format.  It should be a structured "shell" format.   The "shell" may be an outline format or an essay format.  During talks with your Department Manager, find out what the preferred format is.  This format should be consistent for all disciplines and from one job to another.  A PEL would take the "shell" and tailor it only as required to define the individual requirements for the specific job.  The reason for the format is to attain consistency from job to job and to help the Department managers.  There may be two, six, or fifteen projects in house at any given time.  If each project SOW documents in a different format, it makes it very hard for the Managers to find and relate to specific key points.    
You may ask, "How much do I include in a Scope?"  That's an interesting question and is one that is a little hard to answer.  People who have not been a PEL or have not been involved in writing a Scope will not easily understand the idea of fit-for-purpose.  It may be easier to ask the reverse question.  "How much can I leave out of my Scope?"  How much could I leave out of my Scope-of Work and still give my Department Manager, the Project Manager, or the Client that warm fuzzy feeling about my capabilities?  How much can remain undefined and still provide a basis for an accurate Piping labor estimate?   How much can remain undefined and still provide a basis for an accurate Piping control level schedule?  How much information can be left out and still provide a basis for managing changes in the future? 

Do you remember reason number four for writing a Scope-of-Work?  Your next major activity is preparing your labor estimate.  After your Estimate has been prepared and approved you will be preparing your discipline's detailed control level schedule.  You will want to make sure your Scope is detailed enough to support the hours you include in your estimate.  If your estimate shows hours for a specific activity, your scope should include that activity in the Part II Services section.  Your control level schedule should include all of the activities and tasks stated or implied in the Scope.  The schedule should be consistent with the Estimate.  The key to this process is having compatibility of all the project planning documents (Scope, Estimate, and Schedule). 
Please Note: This Article has three Attachments.  Read all of them carefully.
· Attachment “A” – A Scope of Work format with the definition of what should be covered in each part

· Attachment “B” – A Scope of Work format with “Sample” data in red.

· Attachment “C” – A Blank Scope of Work outline.
When you have read all of the information, make a copy the text of Attachment “C”.  Paste the text to a new “Word” file and name it as SOW for your current project.  This will give you a starting point for your Scope of Work.  
James O. Pennock has more than forty-five years in the process plant design profession. He has been involved in home office engineering and design, pipe fab shop engineering and job site assignments on refinery, chemical, petrochemical, power and other projects. His experience ranges from entry level designer to engineering manager. Much of this was with Fluor. He is also the author of the book "Piping Engineering Leadership for Process Plant Projects." He is now retired, living in Florida, USA and does only occasional consulting work.  Mr. Pennock can be contacted via E-Mail at jopennock@netscape.net. 
Attachment “A”
Piping Engineering & Design Scope of Work (SOW) 
(Name of Project)

(Project Number)

Prepared by (add your name)

Date: (Date written)
Part I -- Scope-of Facilities

General Description

(In this section you should identify the Client, the Project name, the Project location, and the type of plant.  Beyond this simple identification data you need to paint a very clear picture of all of the work areas.  Start out with an overall view, and then break it down to each of the individual geographic areas and the uniqueness of each.  Remember it is better to be more descriptive than to be brief.  Include the following, Physical Personality of the Unit (Horizontal, vertical, or Combination) and if the project is Grass Roots or Revamp)  
Type of Contract:

(- E Only (Engineering only) “Detail dimensioning and dimensional checking of equipment connection locations or piping to specific equipment connection points is not possible and therefore is not included.”  You may ask why that is?  The answer is very simple; if there is no purchasing /procurement of equipment then you do not know where the nozzles are located, how you can do dimensional checking.  You do not even know how big the equipment is or what the real shape is.) 

(- E&P (Engineering and Procurement) with this kind of contract someone else does the construction)

(- EPC (Engineering, Procurement & Construction) this Construction is by employees of the same Company who does the Engineering)
(- EPCM (Engineering, Procurement and Construction Management) the Construction here is all done by sub-contractors and only managed by the company that did the Engineering.) 

Facility Design Basis 

(In this section you should list only the applicable Codes and Standards intended for this specific project.  The ASME Piping Codes to be used should be listed along with specific Client Company Specifications that are to apply.  The nature of the project or a request by the Client may dictate that only a specific section of a Code will be applicable or not applicable.  It would be prudent, in these cases, to cite the specific sections of that specific Code.  The revision or version of the document should be indicated also.)
Codes and Standards:

Example:

ASME B31.3 (revision in effect and date) All

ASME B31.3 (revision in effect and date) Section X, paragraph xxx only

ASME B31.3 (revision in effect and date) Section IV, paragraph 342 shall be modified to add the following, etc. 
Detailed Area/Unit Description

(In this section you should describe each process unit, each utility unit, each tankage area, and any interconnecting piperacks and infrastructure. Where applicable, you should highlight any unique equipment that requires piping.  For Revamp Projects in existing plants you should identify ALL units and areas and describe the work in them. For the Units or Areas where no work is required state that no work is required. This will be the basis for any discussions later about what was or was not included as a part of the original Contract and what is now a Change Order (addition) to the Contract.)  
(Example :)
Area 10


Unit 11
Crude Unit


Unit 12
Vacuum/Asphalt Unit


Unit 13
Platformer


Unit 14
Hydrocracker

Area 20


Unit 21
FCC


Unit 22
Delayed Coker

Area 30


Unit 31
Sulphur Recovery


Key points that should be covered for each Area and Unit include:

- Equipment (Type and Quantity)
Quantity
Boilers, Steam Generation
-
Compressors, Centrifugal
-
Compressors, Reciprocating
-
Cooling Towers
-
Exchanger, Air Cooler (Fin Fans)
-
Exchanger, “G” Fin (Double Pipe)
-
Exchangers, Plate and Frame
-
Exchangers, Reboiler (Kettle Reboiler)
-
Exchangers, Shell and Tube
-
Furnaces, Cylindrical (Petrochem)
-

Furnaces, Box Style
-
Flare Stack(s)
-
Loading Racks (Rail, Truck or Ship)
-
Pumps, Centrifugal
-
Pumps, Inline
-
Pumps, Reciprocating
-
Pumps, (other)
-
Tankage, Floating Roof
-
Tankage, Spheres
-
Tankage, Bullets
-
Vessels, Vertical (Column & Towers) 
-
Vessels, Horizontal (with or with-out a Boot)
-
- Estimated number of pipe lines (by Area & Total job) -
Piping System Description 

(This section should include an accurate as possible listing of the new systems, including the service, flange class ratings, and the material for each.)
Example:

SERVICE
FLANGE RATING
MATERIAL

Hydrocarbon
150# RF
Carbon Steel

Hydrocarbon
300# RF
Carbon Steel

Hydrocarbon
600# RF
Carbon Steel

Hydrocarbon
600# RF
9 Chrome-1/2 Moly

Medium Pressure Steam
300# RF 
Carbon Steel

Steam Condensate
150# RF
Carbon Steel 

Exhibits
· Exhibit 1 – (List the Plot Plans showing the New Units and or the existing Units with changes)
· Exhibit 2 – (List the P&IDs for the New Units and/or the existing Units with changes)
(The actual hard copy of these “Exhibit” documents are retained in the PEL files for future reference as required)
Part II -- Scope-of-Services

General Description 

 (There is a lot of investigation and communication required before this section can be written.  This section will describe your Piping teams approach to the project execution.  Your execution plan must be coordinated with all the other engineering disciplines.  You must have a clear understanding of how the project is to be run.  Will the project be an all electronic project (3D-PDS, 3D-AUTOCAD, 2D-Intergraph, 2D-AUTOCAD, etc.) or will it be all manual, or some combination of these.  As the PEL you will need to find out what the other disciplines are planning to use.  You need to know what their expectations are. 
You can cost your company and the Project a lot of money if your team uses systems that are not compatible across the job.  You also need to select an execution plan and an execution system that will produce documents in the format the Client wants as deliverables.)  

Piping Services

(In this section there shall be a detailed description of the responsibilities of each of the Piping sub-groups as they relate to this project.)  
1. Piping Material Engineering is responsible for..... (Define what this group will do on this project) 

2. Piping Design is responsible for..... (Define what this group will do on this project) 

3. Piping Material Control is responsible for..... (Define what this group will do on this project) 

4. Piping Stress Engineering is responsible for..... (Define what this group will do on this project)  

5. Piping Engineering Lead is responsible for..... (Define what this person will do on this project) 

(Be as descriptive as possible in defining the activities and responsibilities of each piping group assigned to the project.  You need to know duties and responsibilities for each piping sub group.  It would also help to meet with each of your group supervisors to get their input.  Having them participate will insure a "Buy-in" on their part to the work activities.) 

Piping Trips and Assignments
No. of people
Duration
Cost

1. Vendor Trips
?
?
$?
2. Fab Shop Trips
?
?
$?
3. Site Trips
?
?
$?
4. Fab Shop Assignments
?
?
$?
5. Site Assignments
?
?
$?
Services Criteria
This section shall include a description of any specific design criteria affecting the services.  

Units of measure for the project shall be: Imperial (Feet and inches) or metric
Plant “Life” expectance shall be: (example 20, 25 or 30 years).  (This is required so the Piping Material Engineer can use the correct number for the corrosion in the pipe wall thickness calculations.)

Part III – Design Development & Deliverables

Project Deliverables

(This section should include a listing (as accurate as possible) of the type and quantity of Piping documents to be prepared and formally issued for the project.  Your company may already produce some of these same documents on your typical projects, but call them by another name.  Use the list to tickle the thought processes or however it best suits your situation.  The bottom line on deliverables is this.   Produce all the deliverables necessary to purchase, fabricate, and install all the piping for the project.  It is possible to produce too much paper.  Too much paper may tend to confuse the piping fabricators and installation contractors.  This confusion could lead to delays and back charges, adding cost to the job.  Make sure you produce only the deliverables necessary to get the job done.  Another way of saying it is, make sure that the deliverables tell the story, the whole story and nothing but the story. To do this, include the whole list and add a “0” for those documents that will not be provided.  This gives the Client the opportunity to request that these are also included.)  

Piping Material Engineering

Specifications
Quantity 
· Piping Line Class Material
-
· Piping Commodity Purchase Specifications (Pipe, Fittings, Flanges, Valves, etc.)
-
· Piping Specialty Item Specification
-
· Piping Pressure Testing Specification
-
· Piping System Internal Cleaning Specification (Standard) 
-
· Piping System Internal Cleaning Specification (High Purity)
-
· Positive Material Identification, Traceability, and Certification Specification
-
· Piping Painting Specification
-
· Pipe Commodity and Safety Marking Specification
-
· Galvanizing Specification
-
· Hot Piping Insulation Specification 
-
· Cold Piping Insulation Specification 
-
· Acoustical Piping Insulation Specification
-
· Coatings and Wrapping of Underground Piping Specification
-
· Welding - General and Hygienic Systems Specification
-
· Piping System NDE Specification (non destructive Examination)
-
· Non-Metallic Lined Piping Systems Specification
-
Data Sheets
Quantity
· Specialty Item Data Sheets 
-
Drawings (Vendor)
Quantity
· Specialty Item (Vendor Catalog or Certified Drawings)
-
Lists
Quantity
· Piping Line List (originate and maintain)
-
· Piping Specialty Item List (originate and maintain)
-
· Piping Commodity Catalog (originate and maintain)
-
Calculations
Quantity
· Maximum Allowable Flange Ratings 
-
· Pipe Wall Calculations 
-
Data Files
Quantity
· Relational Data Base (3D geometry for electronic modeling)
-
Piping Design

Specifications
Quantity
· Plant Layout and Piping Design Specification
-
· Electronic Design Model (3D-PDS) Specification
-
· Field Survey/Close Range Photogrammetry Specification
-
· Piping Tie-In Specification
-
· Shop Fabrication and Handling Specification
-
· Field Fabrication and Installation Specification
-
· Heat Tracing Specification (Piping, Equipment, and Instruments)
-
Drawings
Quantity
· Piping Standards
-
· Plot Plan (s)
-
· Pipe Line Transposition (Internal only)
-
· Piping Layout Studies and Vessel Orientations (Internal only)
-
· Plant Equipment Location Control Plan (Internal only)
-
· 3D Plant Design Model Index
-
· Piping Drawing Index
-
· Piping Plan Drawings
-
· Piping Section Drawings
-
· Piping Isometrics
-
· Revamp Demolition Drawings
-
· Tie-In Location Index
-
· Tie-In Isometrics
-
· Heat Tracing Manifold Index
-
· Heat Tracing Plans
-
· Heat Tracing Details
-
· Heat Tracing Isometrics
-
· Piping Stress Sketches (Internal only)
-
· Piping Material Sketches (Internal only)
-
Lists
Quantity
· Interference Reports (Internal only)
-
· Piping Isometric Index (Internal only)
-
· Tie-In List (originate and maintain, including hanging tags in the field)
-
Calculations
Quantity
· Dead weight loads for structures (Internal only)
-
Data Files
Quantity
· 3D Model
-
· Final Electronic Data Base
-
Piping Material Management & Control

Specifications
Quantity
· Field Receiving and Handling Specification
-
· Field Receiving Geographic Color Code Specification
-
Drawings
Quantity
· (None)

Lists
Quantity
· Piping Isometric Bill of Material
-
· Piping Material Summary (Preliminary, Intermediate, and Final)
-
· Shortage and overage reports
-
Calculations
Quantity
· Piping Material Cost Estimations
-
Data Files
Quantity
· Material History (Item and source)
-
Pipe Stress Engineering

Specifications
Quantity
· Piping Flexibility Design Criteria Specification
-
· Pre-Engineered Piping Support Elements Specification (Base supports, Anchors, Guides, etc.)
-
· Engineered Piping Support Elements Specification (Spring Hangers, Spring Can Base Supports)
-
· Metallic Expansion Joint Specification
-
· Elastomer Expansion Joint Specification
-
· Pipe Restraints and Shock Arrestor Specification
-
Data Sheets
Quantity
· Engineered Spring Supports
-

· Engineered Expansion Joints
-
Drawings
Quantity
· Pre-Engineered Pipe Support Elements Details (150 +/-)
-

Lists
Quantity
· Piping Stress Log (Internal only)
-
Calculations
Quantity

· Individual pipe line analysis in accordance with the project criteria (Internal only)
-
Data Files
Quantity
· Piping Flexibility Analysis Records (Internal only)
-
Piping Engineering Lead
Construction Work Packages (CWP)

 CWP Number 
Definition                                                                                                  
Part IV - Assumptions and Clarification's

(This section should include a description of any assumptions or clarifications made as a basis for the project.)
Assumptions: 
 Examples of Assumptions are: 

"Space currently unused in existing racks will be available to the project for running the new lines." 

Clarifications:
Examples of Clarification's are:

Documents or services not produced by Piping are? 

Documents or services not produced by other disciplines or are not available to the project? 

To the best of my knowledge the information defined in this document accurately describes the Project identified in the Title at the top of page 1 and will be the basis for the Piping Labor Hour Estimate and all DCN (Design Change Notice) action.

Date
Project Piping Engineering Lead (PEL):                                                                                                      
Reviewed & Approved By:
Date

Manager of Piping Engineering & Design:                                                                                                   
Project Manager:                                                                                                                                            
Client:                                                                                                                                                              
Attachment “B”
Authors Note:  The information used in this SOW example is fiction created by the author and any resemblance to real persons, projects, companies or places is purely coincidental. 
Piping Engineering & Design Scope of Work (SOW) 

ACME Products, LLC

Temple Refinery Upgrade
2011-106
Prepared by: Aaron Royce Tennyson (ART), Piping Engineering Lead, Legnock E & C, Inc.  
Date: 25June2011
Part I -- Scope-of Facilities

General Description

The Temple Refinery complex is a newly acquired property by ACME Products.  The plant has had an extended period of shutdown.  The goal of this project is; to de-bottle neck the existing process units; upgrade the plant to increase capacity of original products; replace an existing fire damaged storage tank and piping; add a new process unit to produce a new product; add new tankage and pumps and add new truck loading facilities.  
This project is a “Fast Track Project”.  The project will have two milestones for Start-up.  All existing facilities (modified or not) are due for start-up six (6) months ahead of the new product facilities (Unit 14, New Product Tankage and Truck Loading). The Replacement of the fire damaged original tank will be on the same schedule as the new facilities   

The new Unit 14 will be fully executed in the engineering office by all engineering disciplines as a 3D CADD project and will deliver Piping Plans and Sections along with Isometrics and other deliverables.  
Modifications to the existing areas will be executed by a piping design team in the field by manual update of existing Plans and Sections. Manual isometrics will be produced for all new piping required for the existing areas.
ACME Products, LLC has purchased and taken delivery (at the jobsite) of all replacement pumps.  
ACME Products, LLC has directed that Legnock E&C use existing Piping material Line Class Specifications and drawings where possible.  Existing Drawings shall be updated to show all additions, deletions or modifications. 

Type of Contract:

This project will be executed as a full CPCM project.  The number of Construction Work Packages (CWP) will be impacted by the Unit, Area and the construction/start-up timing in the East/West Pipe Rack. 
Facility Design Basis 

Codes and Standards:

ASME B31.3 edition in effect as of January 1, 2011
Detailed Area/Unit Description

Area 00 – Administrative Buildings (all existing) 
· Bldg. 01 -  Management, no piping work
· Bldg. 02 -  Operations and Controls, no piping work

· Bldg. 03 -  Training, no piping work 
Area 10 – Process Area
· Unit 11 – Primary Process Unit (Existing) – Eight sets of Pumps (16 total) will be replaced with new pumps of larger size and capacity.  The new pumps will have API 682 Plan76 Seal Flush features.  These changes require new and larger pump suction and discharge piping along with the Seal flush vent to flare.
- Estimated number of pipe lines (3 per pump) 
- 48
· Unit 12 - Secondary Process Unit (Existing) - Six sets of Pumps (12 total) will be replaced with new pumps of larger size and capacity.  The new pumps will have API 682 Plan76 Seal Flush features.  These changes require new and larger pump suction and discharge piping along with the Seal flush vent to flare.
- Estimated number of pipe lines (3 per pump) 
- 36
· Unit 13 – Product Finishing (existing) - Eight sets of Pumps (16 total) will be replaced with new pumps of larger size and capacity.  The new pumps will have API 682 Plan76 Seal Flush features.  These changes require new and larger pump suction and discharge piping along with the Seal flush vent to flare.
- Estimated number of pipe lines (3 per pump) 
- 48
· Unit 14 – Product Finishing (New) – This will be a complete new unit on a clear site. 
- Equipment Type 
Quantity
Exchanger, Air Cooler (Fin Fans)
- 6
Exchangers, Reboiler (Kettle Reboiler)
- 5
Exchangers, Shell and Tube
- 30
Heater, Cylindrical (Petrochem)
- 1
Pumps, Centrifugal
- 25
Pumps, Inline
- 15

Pumps with API 682 Seal Flush Plan 75
- 40
Vessels, Vertical (Column & Towers) 
- 20
Vessels, Horizontal (with or with-out a Boot)
- 20
- Estimated number of pipe lines (Unit 14) 
- 710
Area 20 – Utility Plant
· Unit 21 – Steam Generation (existing), No piping changes required
· Unit 22 – Water Treatment (existing), No piping work required

· Unit 23 – Air Plant (existing), No piping changes required
Area 30 - Tankage
· Unit 31 - Crude Feed Storage (existing), Replace one (1) tank and all fire damaged piping inside the Dike containment 
- Estimated number of pipe lines (Unit 31) 
- 6
· Unit 32 - Intermediate product Tankage(existing), No piping work required
· Unit 33 – Finished Product Tankage (existing), No piping work required

· Unit 34 – New Product Storage, Two new Tanks and two new Pumps added and all new piping.
- Estimated number of pipe lines (Unit 34) 
- 12
Area 40 – Interconnecting Pipe Rack

· Area 41 - Main E/W Pipe Rack (existing) – Cold Tie-Ins will be required on all utilities for the new Process Unit 14 and for some utilities for the new Truck Loading Facility.
- Estimated number of pipe lines (Unit 41) 
- 20
· Area 42 – North/South Pipe Rack from rack #41 south to Rail Loading and Waste Treating – No piping work required.

· Area 43 - North/South pipe rack to Truck Loading (new) – All new piping for the product and utilities
- Estimated number of pipe lines (Unit 43) 
- 6
Area 50 Waste Treatment

· Unit 51 – Storm Water Collection and Treatment (existing), No piping changes required
· Unit 52 – Oily Water Sewer (existing), No piping changes required

· Unit 53 –  Chemical Sewer (existing), No piping changes required

· Unit 54 – Sanitary Sewer (existing), No piping changes required

Area 60 – Flare & Cooling Tower Area 
· Unit 61 - Flare Knock Out Drum (existing), No piping changes required
· Unit 62 - Flare Stack (existing), No piping changes required

· Unit 63 - Igniter and Smokeless Flare Station (existing), No piping changes required

· Unit 65 – Cooling Tower and CW Circulating Pumps, No piping changes required.
Area 70 - Rail Loading
· Twenty Car double sided Top loading Rack (existing) , No piping changes required
Area 80 – Truck Loading

· Two Truck/Side-by-Side Top Loading Rack (New), All piping is new for product, utilities and Fire protection
- Estimated number of pipe lines  
- 6
Area 90 – Maintenance and Fire Protection.

· Maintenance Shop Building (existing), No piping changes required

· Equipment Wash Facility (Exchanger Tube Bundles) (existing), No piping changes required

· Fire Water Storage Tank and Pumps (existing), No piping changes required

 - Estimated total number of pipe lines 
- 900 +/-
Piping System Description 

SERVICE
FLANGE RATING
MATERIAL

Hydrocarbon
150# RF
Carbon Steel
Existing


Hydrocarbon
300# RF
Carbon Steel
Existing
Hydrocarbon
600# RF
Carbon Steel
Existing
Hydrocarbon
600# RF
9 Chrome-1/2 Moly
New
Medium Pressure Steam
300# RF 
Carbon Steel
Existing
Low Pressure Steam
150# RF
Carbon Steel 
Existing
Steam Condensate
150# RF
Carbon Steel 
Existing
Cooling Water Supply & Return
150# RF
Carbon Steel 
Existing
Plant Air
150# RF
Carbon Steel 
Existing
Flare
150# RF
Carbon Steel 
Existing
Exhibits:
· Exhibit 1 – Plot Plans (Due to the length of this list, further detail has been omitted from this write-up. The full list includes 10 Plot Plans)
· Exhibit 2 – P&IDs (Due to the length of this list, further detail has been omitted from this write-up. The full list includes 60 P&IDs)
Part II -- Scope-of-Services

General Description 

Piping Engineering and Design will provide the services itemized below to ensure that the plant layout and the piping is in accordance with the project designated Codes and Standards and is consistent with the type of Plant, the Project Execution Plan and Legnock E & C, Inc. Company Standards and Practices.
Piping Services

Piping Material Engineering is responsible for:

· Review of all existing Temple Refinery piping material specifications for compliance with the current ASME B31.3 Piping Code and application to the new Unit 14 requirements.  If found to be not sufficient for the new Unit 14 a Change Order (DCN) will be submitted.  Subject to approval of the DCN additional Line Classes will be developed as required.
·  Attending and participating in all P&ID (Piping and Instrument Diagram) reviews.
· Prepare the Piping Commodity Code Catalog (Full Purchase Descriptions) w/ Item Code Numbers

· Developing a new Line List for the New Unit 14

· Reviewing and revising Line Lists for new and modified lines in existing Units and Areas.

· Performing pipe wall thickness calculations

· Performing flange rating calculations

· Preparing Piping Material Purchase Specifications required for the project

· Preparing Piping Specialty Item (SP) List, Data Sheets and Purchase Specifications
· Produce the Deliverables as defined in Part III

· Keep the Piping Engineering Lead (PEL) informed and report progress weekly 
Piping Design is responsible for:
· Review of all existing Temple Refinery Design criteria and Standards

· Attending and participation (by supervisors & key designers) in all P&ID reviews

· Mobilizing a design team in the Field to do piping work on all existing Units and Areas 
· Pull all existing Isometrics affected by the proposed changes.  Mark one copy with new sizes for preliminary MTO.
· Establishing a Design team in the home office to do all work on Unit 14, the New Tankage Area and the New Truck Loading 

· Prepare Preliminary Plot Plan

· Produce piping sketches for Preliminary Bulk piping MTO 

· Produce the 3D Piping and Equipment Design Model for the Unit 14, the New Tankage Area and the New Truck Loading 

· Perform Squad Check on all Vendor equipment to be purchased for the New Unit 14, Truck Loading and new Tanks/Pumps in Tankage Area 34 

· Produce deliverables as noted in Part III (Design & Development Deliverables)
· Keep the Piping Engineering Lead (PEL) informed and report progress weekly
Piping Material Control is responsible for: 
· Attending and participating in all P&ID (Piping and Instrument Diagram) reviews.

· Perform preliminary MTO on all modified existing lines. Prepare RFQ for all material
· Prepare Preliminary P&ID MTO for all Valves and SP Items for the New Units and Areas.
· Perform Intermediate MTO for all Piping material for CWP back-up
· Produce the Deliverables as defined in Part III

· Perform Final MTO for Sub-Contract Monitoring (Client Request)

· Keep the Piping Engineering Lead (PEL) informed and report progress weekly
Piping Stress Engineering is responsible for: 
· Attending and participating in all P&ID (Piping and Instrument Diagram) reviews.

· Establish the Pipe Stress Analysis Criteria for the Modifications to the Existing Units

· Establish the Pipe Stress Analysis Criteria for the New Unit and Areas

· Consult with Piping Designers during plant layout as required

· Perform analysis on piping consistent with the established criteria

· Maintain a Pipe Stress Log of all lines reviewed or analyzed 

· Produce the Deliverables as defined in Part III

· Keep the Piping Engineering Lead (PEL) informed and report progress weekly  
Piping Engineering Lead is responsible for: 
· Attending and participating in all P&ID (Piping and Instrument Diagram) reviews.

· Reviewing all relevant Client Specifications, Standards and Criteria.  Disseminate information on an “As Need” basis to the project piping staff.

· Preparing the Piping Scope of Work (SOW) 
· Preparing the Piping Labor Hour and Expense Estimate

· Preparing the Piping Control Level Schedule

· Preparing and submit weekly Status and Progress Reports

· Establishing a Change Management program and submit Change Orders or Trends as appropriate for all Additions, Deletions or changes 

· Writing all Piping Sub-Contract CWP (Construction Work Package) Scope of Work and assemble required exhibits and attachments (See Part III)
· Participating in all Piping Sub-Contract (CWP) meetings (Candidate interviews, selection, award, Kick-Off and status meetings)
· Maintaining first hand knowledge of current activities and status of all Piping Groups (in-house and jobsite)
· Developing and execute a De-Staffing plan

· Preparing and submitting a Project Completion Report to Project and Piping Department Management
Piping Trips and Assignments
No. of people
Duration (Days)
Expenses


· Vendor Trips
0
0
$0
· Fab Shop Trips
0
0
$0   
· Site Trips  (PEL) 
1
½ Day/Week (30)
$0.60/mile, 60 miles ($1080.00 +/-)
· Fab Shop Assignments
0
0
$0
· Site Assignments (Piping Design)
15
60
$0.60/mile, 60 miles ($162,000.00 +/-)
Services Criteria
Units of measure for the project shall be: Imperial (Feet and inches) 

Plant “Life” expectance shall be: 25 years 
Part III – Design Development & Deliverables

Project Deliverables

Piping Material Engineering

Specifications
Quantity 
· Piping Line Class Material Specification
- 0 – (Use exist’g)
· Piping Commodity Purchase Specifications (Pipe, Fittings, Flanges, Valves, etc.)
- 10
· Piping Specialty Item Specification
- 1
· Piping Pressure Testing Specification
- 0 – (Not Req’d) 
· Piping System Internal Cleaning Specification (Standard) 
- 0 – (Not Req’d)
· Piping System Internal Cleaning Specification (High Purity)
- 0 – (Not Req’d)
· Positive Material Identification, Traceability, and Certification Specification
- 0 – (Not Req’d)
· Piping Painting Specification
- 0 – (Use exist’g)
· Pipe Commodity and Safety Marking Specification
- 0 – (Not Req’d)
· Galvanizing Specification
- 0 – (Not Req’d)
· Hot Piping Insulation Specification 
- 0 – (Use exist’g)
· Cold Piping Insulation Specification 
- 0 – (Not Req’d)
· Acoustical Piping Insulation Specification
- 0 – (Not Req’d)
· Coatings and Wrapping of Underground Piping Specification
- 0 – (Not Req’d)
· Welding - General and Hygienic Systems Specification
- 0– (Not Req’d)
· Piping System NDE Specification (non destructive Examination)
- 0 – (Use exist’g)
· Non-Metallic Lined Piping Systems Specification
- 0 – (Not Req’d)
Data Sheets
Quantity
· Specialty Item Data Sheets 
- 20 (+/-)
Drawings (Vendor)
Quantity
· Specialty Item (Vendor Catalog or Certified Drawings)
- 20 (+/-)
Lists
Quantity
· Piping Line List (originate and maintain) (New) 
- 3 
· Piping Line List (Update Existing)
- 7

· Piping Specialty Item List (originate and maintain)
- 1
· Piping Commodity Catalog (originate and maintain)
- 1
Calculations
Quantity
· Maximum Allowable Flange Ratings 
- 10 (+/-)
· Pipe Wall Calculations 
- 10 (+/-)
Data Files
Quantity
· Relational Data Base (3D geometry for electronic modeling)
- 1
Piping Design

Specifications
Quantity
· Plant Layout and Piping Design Specification
- 0 – (Use exist’g)
· Electronic Design Model (3D-PDS) Specification
- 0 – (Not Req’d)
· Field Survey/Close Range Photogrammetry Specification
- 0 – (Not Req’d)
· Piping Tie-In Specification
- 1
· Shop Fabrication and Handling Specification
- 1
· Field Fabrication and Installation Specification
- 1
· Heat Tracing Specification (Piping, Equipment, and Instruments)
- 0 – (Not Req’d)
Drawings
Quantity
· Piping Standards
- 0 – (Use exist’g)
· Plot Plan (s) (New)
- 3
· Plot Plan (s) (Revise Existing)
- 7
· Pipe Line Transposition (Internal only)
- 1
· Piping Layout Studies and Vessel Orientations (Internal only)
- 40
· Plant Equipment Location Control Plan (Internal only)
- 3
· 3D Plant Design Model Index
- 1
· Piping Drawing Index
- 3
· Piping Plan Drawings (New)
- 25
· Piping Section Drawings (New)
- 10
· Piping Isometrics (New)
- 2130
· Piping Plan Drawings (Existing)
- 50 (+/-)
· Piping Section Drawings (existing)
- 10 (+/-)
· Piping Isometrics (Existing)
- 550

· Piping Removal Isometrics
- 250
· Revamp Demolition Drawings
- 0
· Tie-In Location Index
- 1
· Tie-In Isometrics
- 30
· Heat Tracing Manifold Index
- 0
· Heat Tracing Plans
- 0
· Heat Tracing Details
- 0
· Heat Tracing Isometrics
- 0
· Piping Stress Sketches (Internal only)
- 500
· Piping Material Sketches (Internal only)
- 1000
Lists
Quantity
· Interference Reports (Internal only)  (45%, 70% & 100%)
- 3
· Piping Isometric Index (Internal only)
- 2
· Tie-In List (originate and maintain, including hanging tags in the field)
- 1
Calculations
Quantity
· Dead weight loads for structures (Internal only)
- 10
Data Files
Quantity
· 3D Model
- 1
· Final Electronic Data Base
- 1
Piping Material Management & Control

Specifications
Quantity
· Field Receiving and Handling Specification
- (Not Req’d)
· Field Receiving Geographic Color Code Specification
- (Not Req’d)
Drawings
Quantity
· (None)

Lists
Quantity
· Piping Isometric Bill of Material
- 2676
· Piping Material Summary (Preliminary, Intermediate, and Final)
- 3
· Shortage and overage reports
- (Not Req’d)
Calculations
Quantity
· Piping Material Cost Estimations
- (Not Req’d)
Data Files
Quantity
· Material History (Item and source)
- (Not Req’d)
Pipe Stress Engineering

Specifications
Quantity
· Piping Flexibility Design Criteria Specification
-  1
· Pre-Engineered Piping Support Elements Specification (Base supports, Anchors, Guides, etc.)
-  1
· Engineered Piping Support Elements Specification (Spring Hangers, Spring Can Base Supports)
- 3
· Metallic Expansion Joint Specification
- (Not Req’d)
· Elastomer Expansion Joint Specification
- (Not Req’d)
· Pipe Restraints and Shock Arrestor Specification
- (Not Req’d)
Data Sheets
Quantity
· Engineered Spring Supports
- 10

· Engineered Expansion Joints
- 0
Drawings
Quantity
· Pre-Engineered Pipe Support Elements Details
- 15

Lists
Quantity
· Piping Stress Log (Internal only)
- 2
Calculations
Quantity

· Individual pipe line analysis in accordance with the project criteria (Internal only)
- 500
Data Files
Quantity
· Piping Flexibility Analysis Records (Internal only)
- 500
Piping Engineering Lead
Construction Work Packages (CWP)
 CWP Number 
Definition                                                                                                  

CWP – P-001
Pre-Start-up Tie-Ins in Area 40 for Unit 14, Area 34 and Area 80 
CWP – P-002
Piping Demolition and removal Unit 11

CWP – P-003
Piping Demolition and removal Unit 12 
CWP – P-004
Piping Demolition and removal Unit 13
CWP – P-005
Piping Fabrication, Installation and Testing Unit 11
CWP – P-006
Piping Fabrication, Installation and Testing Unit 12
CWP – P-007
Piping Fabrication, Installation and Testing Unit 13
CWP – P-008
Piping Fabrication, Installation and Testing Unit 14

CWP – P-009
Piping Fabrication, Installation and Testing Area 34
CWP – P-010
Piping Fabrication, Installation and Testing Area 40
CWP – P-011
Piping Fabrication, Installation and Testing Area 80
CWP – P-012
Insulation and Painting of Piping & Equipment Unit 11

CWP – P-013
Insulation and Painting of Piping & Equipment Unit 12

CWP – P-014
Insulation and Painting of Piping & Equipment Unit 13

CWP – P-015
Insulation and Painting of Piping & Equipment Unit 14
CWP – P-016
Insulation and Painting of Piping & Equipment Area 34

CWP – P-017
Insulation and Painting of Piping & Equipment Area 40

CWP – P-018
Insulation and Painting of Piping & Equipment Area 80

Part IV - Assumptions and Clarification's

Assumptions: 
1. Space currently unused in existing racks will be adequate and available to the project for running the new lines. 

Clarifications:
1. Piping related work not previously identified and defined in this SOW will not be considered or worked on until and unless covered by an Approved and signed Change Order  
2. Allowance is not included in this Scope of Work for a Piping representative to be assigned to the jobsite during construction to handle Sub-Contractor RFI’s (Request for Information).  This will be handled as a separate item on a different budget.
To the best of my knowledge the information defined in this document accurately describes the Project identified in the Title at the top of page 1 and will be the basis for the Piping Labor Hour Estimate and all DCN (Design Change Notice) action.


Date

Project Piping Engineering Lead (PEL):      A. R. Tennyson                                 July 15, 2011           
Reviewed & Approved By:
Date

Manager of Piping Engineering & Design:          A. G. Patterson                           July 22, 2011          
Project Manager:                           Al Demmings                                                        July 29, 2011         
Client:                                       Gram R. Southerland                                                 August 1, 2011         
Attachment “C” (Blank Form or Shell) 
Piping Engineering & Design Scope of Work (SOW) 

(Name of Project)

(Project Number)

Prepared by: 

Date: 
Part I -- Scope-of Facilities

General Description:
Type of Contract:

Facility Design Basis 

Codes and Standards:

Detailed Area/Unit Description

Equipment:
 Equipment Type
Quantity
Boilers, Steam Generation
-

Compressors, Centrifugal
-
Compressors, Reciprocating
-
Cooling Towers
-
Exchanger, Air Cooler (Fin Fans)
-
Exchanger, “G” Fin (Double Pipe)
-

Exchangers, Plate and Frame
-
Exchangers, Reboiler (Kettle Reboiler)
-
Exchangers, Shell and Tube
-
Furnaces, Cylindrical (Petrochem)
-

Furnaces, Box Style
-
Flare Stack(s)
-
Loading Racks (Rail, Truck or Ship)
-
Pumps, Centrifugal
-

Pumps, Inline
-

Pumps, Reciprocating
-

Pumps, (other)
-
Tankage, Floating Roof
-

Tankage, Spheres
-

Tankage, Bullets
-
Vessels, Vertical (Column & Towers) 
-

Vessels, Horizontal (with or with-out a Boot)
-
- Estimated number of pipe lines (by Area & Total job) -
Piping System Description: 

SERVICE
FLANGE RATING
MATERIAL

Exhibits:
Part II -- Scope-of-Services

General Description: 

Piping Services

· Piping Material Engineering is responsible for..... (Define what this group will do on this project) 

· Piping Design is responsible for..... (Define what this group will do on this project) 

· Piping Material Control is responsible for..... (Define what this group will do on this project) 

· Piping Stress Engineering is responsible for..... (Define what this group will do on this project)  

· Piping Engineering Lead is responsible for..... (Define what this person will do on this project) 

Piping Trips and Assignments
No. of people
Duration (Days)
Expenses


· Vendor Trips
?
?
$?

· Fab Shop Trips
?
?
$?

· Site Trips
?
?
$?

· Fab Shop Assignments
?
?
$?

· Site Assignments
?
?
$?

Services Criteria
Units of measure for the project shall be: Imperial (Feet and inches) or metric

Plant “Life” expectance shall be: 
Part III – Design Development & Deliverables

Project Deliverables

Piping Material Engineering

Specifications
Quantity 
· Piping Line Class Material
- 0
· Piping Commodity Purchase Specifications (Pipe, Fittings, Flanges, Valves, etc.)
- 0
· Piping Specialty Item Specification
- 0
· Piping Pressure Testing Specification
- 0
· Piping System Internal Cleaning Specification (Standard) 
- 0
· Piping System Internal Cleaning Specification (High Purity)
- 0
· Positive Material Identification, Traceability, and Certification Specification
- 0
· Piping Painting Specification
- 0
· Pipe Commodity and Safety Marking Specification
- 0
· Galvanizing Specification
- 0
· Hot Piping Insulation Specification 
- 0
· Cold Piping Insulation Specification 
- 0
· Acoustical Piping Insulation Specification
- 0
· Coatings and Wrapping of Underground Piping Specification
- 0
· Welding - General and Hygienic Systems Specification
- 0
· Piping System NDE Specification (non destructive Examination)
- 0
· Non-Metallic Lined Piping Systems Specification
- 0
Data Sheets
Quantity
· Specialty Item Data Sheets 
- 0
Drawings (Vendor)
Quantity
· Specialty Item (Vendor Catalog or Certified Drawings)
- 0
Lists
Quantity
· Piping Line List (originate and maintain)
- 0
· Piping Specialty Item List (originate and maintain)
- 0
· Piping Commodity Catalog (originate and maintain)
- 0
Calculations
Quantity
· Maximum Allowable Flange Ratings 
- 0
· Pipe Wall Calculations 
- 0
Data Files
Quantity
· Relational Data Base (3D geometry for electronic modeling)
- 0
Piping Design

Specifications
Quantity
· Plant Layout and Piping Design Specification
- 0
· Electronic Design Model (3D-PDS) Specification
- 0
· Field Survey/Close Range Photogrammetry Specification
- 0
· Piping Tie-In Specification
- 0
· Shop Fabrication and Handling Specification
- 0
· Field Fabrication and Installation Specification
- 0
· Heat Tracing Specification (Piping, Equipment, and Instruments)
- 0
Drawings
Quantity
· Piping Standards
- 0
· Plot Plan (s)
- 0
· Pipe Line Transposition (Internal only)
- 0
· Piping Layout Studies and Vessel Orientations (Internal only)
- 0
· Plant Equipment Location Control Plan (Internal only)
- 0
· 3D Plant Design Model Index
- 0
· Piping Drawing Index
- 0
· Piping Plan Drawings
- 0
· Piping Section Drawings
- 0
· Piping Isometrics
- 0
· Revamp Demolition Drawings
- 0
· Tie-In Location Index
- 0
· Tie-In Isometrics
- 0
· Heat Tracing Manifold Index
- 0
· Heat Tracing Plans
- 0
· Heat Tracing Details
- 0
· Heat Tracing Isometrics
- 0
· Piping Stress Sketches (Internal only)
- 0
· Piping Material Sketches (Internal only)
- 0
Lists
Quantity
· Interference Reports (Internal only)
- 0
· Piping Isometric Index (Internal only)
- 0
· Tie-In List (originate and maintain, including hanging tags in the field)
- 0
Calculations
Quantity
· Dead weight loads for structures (Internal only)
- 0
Data Files
Quantity
· 3D Model
- 0
· Final Electronic Data Base
- 0
Piping Material Management & Control

Specifications
Quantity
· Field Receiving and Handling Specification
- 0
· Field Receiving Geographic Color Code Specification
- 0
Drawings
Quantity
· (None)

Lists
Quantity
· Piping Isometric Bill of Material
- 0
· Piping Material Summary (Preliminary, Intermediate, and Final)
- 0
· Shortage and overage reports
- 0
Calculations
Quantity
· Piping Material Cost Estimations
- 0
Data Files
Quantity
· Material History (Item and source)
- 0
Pipe Stress Engineering

Specifications
Quantity
· Piping Flexibility Design Criteria Specification
-  0
· Pre-Engineered Piping Support Elements Specification (Base supports, Anchors, Guides, etc.)
-  0
· Engineered Piping Support Elements Specification (Spring Hangers, Spring Can Base Supports)
- 0
· Metallic Expansion Joint Specification
- 0
· Elastomer Expansion Joint Specification
- 0
· Pipe Restraints and Shock Arrestor Specification
- 0
Data Sheets
Quantity
· Engineered Spring Supports
- 0

· Engineered Expansion Joints
- 0
Drawings
Quantity
· Pre-Engineered Pipe Support Elements Details (150 +/-)
- 0

Lists
Quantity
· Piping Stress Log (Internal only)
- 0
Calculations
Quantity

· Individual pipe line analysis in accordance with the project criteria (Internal only)
- 0
Data Files
Quantity
· Piping Flexibility Analysis Records (Internal only)
- 0
Piping Engineering Lead
Construction Work Packages (CWP)

 CWP Number 
Definition                                                                                                  
Part IV - Assumptions and Clarification's

Assumptions: 
Clarifications:
To the best of my knowledge the information defined in this document accurately describes the Project identified in the Title at the top of page 1 and will be the basis for the Piping Labor Hour Estimate and all DCN (Design Change Notice) action.


Date

Project Piping Engineering Lead (PEL):                                                                                                      
Reviewed & Approved By:
Date

Manager of Piping Engineering & Design:                                                                                                   
Project Manager:                                                                                                                                            
Client:                                                                                                                                                              
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