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Piping Systems

· Piping systems are vital accessories of the heavy industries like power plants, chemical, 
oil and gas industries and so on

· Piping systems convey fluids like water, oil, gas, liquids, chemicals and so on from one 
point to another 
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Piping Arrangements

· Piping arrangements are classified into systems based on their applications 
like Fuel piping, Drain piping, Exhaust piping, Fire Protection piping and so 
on

· Based on the  fluids, piping systems are classified as Gas piping, Lube oil 
piping, Compressed air piping, CO2 piping and so on
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Pipe Fabrication

· Piping assemblies include several piping fabrications 
· Pipe fabrication contains fittings like flanges, elbows, outlets, pipe stocks, and so on
· For example, approximately 180 pipe fabrications in power plant contain gas, oil, air 

and water piping systems
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Importance of Pipe Fabrication

· Easy to manufacture and assemble at site
· Can be sourced to various suppliers and 

complete the installation on time
· Convenient for shipping
· Easy to handle
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UG Routing

· UG Routing Application – Productive module to design 
piping, tubing, structural, wiring, conduits and so on

· Routing piping module - To create large piping 
assemblies

· UG routing creates Pipe fittings and stocks and store 
their  unit weight and material information as attributes 
within UG
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Attributes of a Pipe Stock - Example
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Attributes of Fittings - Example
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Pipe Fabrication Drawing

· Pipe fabrication drawings are generated with 
dimensions, manufacturing information, tests 
to be performed, welding details and so on

· Weight of pipe fabrication is placed in the title 
block of drawing for shipping and cost 
estimation
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Pipe Fabrication Drawing - Example

CALC WT 85 LBS
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1. Measure the length of pipe stocks 
2. Find the unit weight of pipe stocks from 

attributes
3. Find the weight of each pipe fitting from the 

‘Info’ option in UG
4. Add the weights of pipe stocks and fittings 

to provide the total weight of pipe fabrication
5. Place the total weight in the title block of 

drawing

Pipe Fabrication Weight Estimation 
– Manual Process

Manual Weight Calculation - Demo
Placing Weight in Drawing - Demo
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Process Flow - Manual

Start End

Manually note
down the weight

for pipe and
pipe fittings. Then

calculate the
total weight 

Open the 
Fabrication

drawing

Place the 
calculated 

weight in the
Title

block of the 
drawing
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· Difficulty while calculating weight for huge and 
complex piping systems 

· Estimation and Cross checking is more time 
consuming

· More errors due to manual work
· Fatigue due to repeatable work
· There will be a chance of getting at least 6 errors 

per pipe fabrication

Problems In Manual Process
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Approach

· A new tool “total_wt.dll” has been created using 
UG/Open (Ufunc) program· Program will measure the lengths of each pipe 
stock· Unit weight of each component and pipe stock is 
taken from their attributes· Total weight is calculated using the above data· The units are converted to suit to the drawing, if 
the unit of the components or pipe stock is different· The weight is automatically placed in the title block 
of the drawing
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Process Flow - Present

Run
the program. This will 

calculate the total 
weight of Pipe 

fabrication.  Place 
weight in title block

Open the 
Fab drawing or

model
EndStart

Automated Weight Calculation - Demo
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Unique Features of the Tool

· Works in both Metric and English unit Unigraphics 
files

· Identifies the components without weights in their 
attributes, prompts for input from the user and 
calculates total weight

· Calculates the weight of a component added at 
any level of assembly

· Works in native UG V18 and NX2 and Team 
Center Engineering (TCE) V9.1 environment

Weight Calculation (Attributes without 
weight details)- Demo
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Benefits

· Increased Productivity
· Quality in Delivery
· No fatigue
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Savings Estimation

A gas piping systems in a power plant contains approximately 30 pipe fabrications. A pipe
fabrication contains 4 to 6 pipe segments and around 10 fittings. The savings by the automation 
for an entire power plant is estimated as follows:

Before Implementing the program 

· Time spent for calculating Pipe and Pipe Fitting = 13.5 Min
· Piping Fabrication Drawings per power plant = 180
· Time spent per plant = (13.5 * 180)/60 = 40.5 Hrs
· Piping design completed for 18 plants/Year = 40.5*18 = 729 Hrs

After Implementing the program

· Time spent for calculating Pipe and Pipe Fitting = 0.22 sec
· Time spent per power plant = (0.22 * 180)/60 = 0.66 Hrs
· Time spent per year = 0.66 * 18 = 11.88 Hrs

· Savings per year  = 729 - 11.88 = 717.12 Hrs
· Effort in developing the tool = 40 Hrs
· Return On Investment per year = ((717.12 – 40)/40)*100 =1692.8%
· Cycle Time Reduction = ((13.5-0.22)/13.5)*100 = 98. 4%
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Questions?
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