PROCESS ENGINEERING SOLUTIONS

New Methods in Engineering Solutions for Process Plants – A Review

New generation of software make smarter solutions for Engineering Data management and Process Engineering Designs. A combination of Visio®, Excel®, Mathcad® and some such software can provide excellent integrated solutions with very little or no programming at all. Some interesting approaches are discussed.
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Engineering Solutions:
Designing, building and operation and management of   a process plant involve process engineering solutions of diverse nature .These can be broadly classified into following major categories.

· Process design and calculations

· Detailed design

· Operation and maintenance instructions

· Capturing erection and commissioning data

· Engineering data management for the plant

A little analysis will show, except for detail design, these mainly involve engineering calculations, flow sheet generation, P&ID diagrams, and technical documentation. Whereas a plant can be viewed as a collection of many individual machine or process equipment, the lifecycle of any individual item is similar to all the items comprising the plant machinery.
Equipment Lifecycle:
Lifecycle of an equipment can be described as below.:

· Locate an equipment by symbol  in the process flow diagram 

· Carryout process calculation to select size and specify technical process parameters 

· Locate this in plant general arrangement drawing

· Detail design
· Manufacture parts and assemble and inspect

· Prepare operation and maintenance manuals

· Erection –record levels and alignment data

· Commissioning- record operational parameters during commissioning

· Maintenance  and recording data

· Scrapping the equipment at the end of life cycle

Process Engineering Solutions:

The main topics under process engineering solution can then be classified as 
· process flow diagram 

· process calculation to select size and specify technical process parameters 

· plant general arrangement drawing

· Prepare operation and maintenance manuals

· record levels and alignment data

· record operational parameters during commissioning

· recording maintenance data

Conventional Solution Models:
Traditionally, we prepare a process flow diagram or P&ID to locate and identify all the equipment in the plant and their relation to each other. The equipment are given identification numbers.
 Then process calculations are carried out based on basic input data and also from derived data (from output of calculations of individual item forming input to another calculation).The process parameters are documented.
Any further documentation is taken up separately. 

All these result in multiplicity of files with many versions located in many geographic locations in the plant .It becomes difficult to access any particular document fast. Also when there is a change in any specifications and recalculation is done the effect of change in one don’t directly reflect on other related equipment.

New approaches:
1. Microsoft Visio is a software tool which enables development of smart flow diagram by dragging and dropping equipment shapes pre-assembled in stencils.
a. The shapes can hold master data and custom data based on the project.
b. The shapes can be assigned identity code automatically.

c. The shapes can be assigned to datasheets which hold all technical data

d. Hyperlinks can be provided to textual documents like manuals

e. Erection data can be stored on each shape

2. Mathcad from Mathsoft enables us to prepare process calculation work sheets for each equipment and for systems using normal mathematical notations.A system calculation can be carried out in Mathconnex  which enables us to see result of any change in any input parameter and how it effects other parameters of dependant machinery.
3. An integration of all other electronic documents can be made with the visio generated flowsheet and if necessary certain macros can be written to automate certain displays.
4. Smart flowsheet generated by visio also keep track of all the symbols used in the drawing and can generate  report .

With such approaches any technical or commercial data or document related to an equipment or to a section of a plant can be kept easily updated and easily accessed by any user in the computer network. For a typical process plant with say 500 machine items and possibly 20,000 or more files and possibly 500,000 pages of data / document , the new solution means direct access to any data or file within a minute or less timeframe. 




-----------------------------------

