Pipe Fabrication Tonnage Estimate

Introduction
Most Process Plant Projects will require an estimate for the tonnage of fabricated pipe.  Unfortunately this requirement is normally asked for too early in the life of the project and before there has been much if any detailed design.  Estimates like this are sometimes referred to as “Swag” estimates.  The term “Swag” is not technical and stands for “Scientific, Wild-A## Guess.”  Each user is (or should be) aware that it is not possible to make a form such as this that will meet or allow for all possible situations.  

 The Excel Pipe Fabrication Tonnage Estimate form that accompanies these instructions uses weights for carbon steel material and is intended to make the Carbon Steel pipe tonnage estimating process easier, quicker and with a reasonable level of accuracy. This form has been created to meet a wide variety of standard sizes and only the most common wall schedules.  Other sizes and/or schedules hopefully would be of such small quantities that they could be handled on an individual basis.  For materials other than Carbon Steel use a separate form sheet and check a material weight table and use the appropriate multiplier to get a more accurate weight.    

General Information
On the estimating form there are a number of boxes and five columns that are tinted yellow.  These fields are the only user entry fields.  These are the only fields that the user may access.  All other fields are locked and pass-word protected.  If you have any additional questions on the use of the Pipe Fabrication Tonnage Estimate Form or need the password to unlock the form please feel free to contact me via e-mail (jopennock@netscape.net)
To use of the Pipe Fabrication Tonnage Estimate form, it is recommended that the user make a copy (Save As) of the Excel file (of the form) and retain the original as the “Master.”  One or more copies may be required on a project depending on the Unit or Area breakdown of the project or material.  All estimating work should be done only on the project designated copies.  The estimate work itself should only be done by the Area or Unit Piping Supervisor or by someone designated who is equally knowledgeable about both the Area/Unit and pipe fabrication.
Prerequisites for doing Pipe Fabrication Tonnage Estimate include the following:

· Area or Unit specific P&ID’s 
· Plot Plan of the Area/Unit 

· Piping Material Line Class Specifications

(Note: All of these documents should be at the “Issued for Approval” stage.)   
· Criteria for what will be shop fabricated and what will be field fabricated.  Some lines may have both shop fabricated portions and field fabricated portions.  Complex, multi plane configurations are normally shop fabricated.  Long straight runs in pipeways that excess of the nominal 40’ (12 meter) double-random lengths of pipe are normally field fabricated. 
· Criteria for the shipping size of fabricated pipe spools.  Conventional shipping size via over the road truck is normally 8 feet by 8 feet by 40 feet (2.5 meters by 2.5 meters by 12 meters).  Other methods of shipping such as “dock-to-dock” (Shop-to-jobsite) via barge may allow for larger piece sizes. Consideration for this may be handled in the “Override Values” section.
Use Information
The use of the Pipe Fabrication Tonnage Estimate form is very simple.  The user is only required to input data into three areas.  These include the identification area, the “LINE COUNT” column and the tinted areas under the heading “OVERRIDE VALUES.”   All other columns and fields are fixed factors, sub-total or final total values.  When you have all the prerequisite data and you have made one or more copies of the “Master” Pipe Fabrication Tonnage Estimate form.  You are ready to proceed with doing your estimate.  So let’s proceed. 

Across the top of the form there are the following (yellow tinted) boxes for project and user identification.  

· Project Name – Enter the name of the project. Example: ACME Oil Refinery Upgrade Project 
· Project Number – Enter the Project identification number.  Example: 2008123456
· Material – Use a separate sheet for each material and Example: Carbon Steel, Stainless Steel, 9Chrome, etc.

· Area – Enter the Area or Unit identification name and/or number.  Example: Crude Unit - Area 10
· Originator – Enter the name of the person responsible for doing the estimate work.  Example: John Jones
· Date – Enter the date the original work (or revision) was done.  Example: 15Jan08
· Revision – Enter the number of the current revision (starting with number 1 (one).  Example: 1
With the required documents and criteria count the lines on the P&ID by line size and schedule on the P&ID, determine the origin and the terminus of each line from a schematic standpoint. Example: you have ten (10) 3” lines with a schedule 40 wall.  Then look at the plot plan.  Visualize the routing of each line both horizontally and vertically.  Scale the plot plan for the horizontal lengths and use your best guess for vertical lengths.  Then move to the Pipe Fabrication Tonnage Estimate (Excel) form, find the correct line size and schedule.  Now, simply enter the count.  Later, if one or more of these lines seems to exceed the “Default Values” used on the form you may add “Overrides” to increase quantities.
The Estimate Form

The boxes down the left side of this instruction document duplicate the column header boxes that appear on the Pipe Fabrication Tonnage Estimate (Excel) form.  Please have a copy of the form in front of you as you review these instructions.
Column Header 
Column Description/Explanation

	SIZE


This column is the pipe size.
	SCHEDULE


This column is the pipe wall schedule.

	LINE COUNT


(User Entry Column) This column has two or three entry lines.  These entry lines correspond with the normal wall schedules commonly found in fabricated piping.  Example: Sch 40, Sch 80 and Sch 160.  The user should make a count of the number of lines for each size and wall schedule and enter the quantity as appropriate. 
	ISOMETRIC COUNT


This column has fixed estimate of the average number of “Isometrics” per line of the given size and wall schedule.
	SPOOL PIECE PER ISO


This column has fixed estimate of the average number of “Spools” per “Isometric” of the given size and wall schedule.
	TOTAL SPOOL PIECE


This column gives a total estimated count of the number of “Spools” for a given size and schedule.
	WEIGHT PIPE PER FOOT


This column is the weight for the pipe of a given size and wall schedule.
	WEIGHT PER ELL


This column is the weight for an elbow for a given pipe size and wall schedule.
	WEIGHT PER FLANGE


This column is the weight for a flange for a given pipe size and wall schedule.
DEFAULT VALUES (PER SPOOL PIECE)
	PIPE LENGTH


This column gives the length of pipe that is used for the standard calculation.
	PIPE WEIGHT


This column gives the weight for pipe that is used for the standard calculation.
	ELL QUENTITY


This column gives the quantity of elbows used for the standard calculation.
	ELL WEIGHT


This column gives the weight for the elbows used for the standard calculation.
	FLANGE QUANTITY


This column gives the quantity of flanges used for the standard calculation.
	FLANGE WEIGHT


This column gives the weight for the flanges used for the standard calculation.
	MISC WEIGHT


This column gives the weight for “Misc. Items” used for the standard calculation.  Misc. items include “O-Let fittings or support lugs welded to the pipe spool.
	TOTAL WEIGHT


This column gives the total calculated weight for the pipe spools when using the default values.
OVERRIDE VALUES (PER SPOOL PIECE)

Columns in this area may be used to add additional pipe length, fitting counts or misc. item weights when project conditions indicate the need.  Evaluate the various lines for a specific size/schedule for the following:
	PIPE LENGTH


(User Entry Column) This column is used to enter additional pipe by size and wall schedule.
If the majority of the lines appear to have long runs but are still within the designated shipping box size then this space may be used to add more pipe length.
	PIPE WEIGHT


This column will give a sub-total of the weight for the added pipe by size and schedule. 
	ELL QUANTITY


(User Entry Column) This column is used to enter additional elbows by size and wall schedule.
If the configuration of the majority of the lines appears to be more complex than normal then this space may be used to add more elbows by quantity.  
	ELL WEIGHT


This column will give a sub-total of the weight for the added elbows by size and schedule.
	FLANGE QUANTITY


(User Entry Column) This column is used to enter additional flanges by size and wall schedule.
If the lines have more valves than normal resulting in the need for more flanges then this space may be used to add flanges by quantity.
	FLANGE WEIGHT


This column will give a sub-total of the weight for the added flanges by size and schedule..
	MISC WEIGHT


(User Entry Column) This column is used to enter additional misc. items.
If the lines will include Weld-O-Lets, TEEs or complex supports such as Trunnions or Lugs then this space may be used to add weight. 
	TOTAL WEIGHT


This column will give a sub-total of the added pipe, fittings and flanges by size and schedule.
	TONNAGE by SIZE/OVERALL


This column is the final sub-total weight (in Tons) by size and schedule.
Bottom of the form

These boxes appear blank (to start with) and operate based on built-in formulas
(Lower far left # 1) 
	


This box will give a total of all the line counts.
(Lower far left #2)
	


This box will give a total of all spools.  The number in this box may be of interest to the Construction Manager for planning purposes.  
(Lower far right)
	


This box will give the total tonnage of all piping lines, spools, sizes, schedules, etc. tallied on this sheet.
Other columns.
If you scroll over to the right in the double alpha columns you will see two additional columns.  These columns are used by the program to convert from pounds to tons.  These columns are password protected and should not be altered for any reason. 
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