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Process and Instrumentation Diagram (P&ID) Training Bootcamp
By Wendy Wert

On September 29, 2010 the California Water Environment Association (CWEA) Los Angeles Basin
Section (LABS) held a Process and Instrumentation Diagram (P&ID) training seminar at the Los
Angeles County Sanitation Districts in Whittier. LABS Director, Basil Hewitt initiated the proceedings
by introducing an eminent water quality professional in attendance, Tim Haug. Dr. Haug retired Deputy
City Engineer and Wastewater Program Manager for the City of Los Angeles, currently holds the office
of Trustee-At-Large for the American Academy of Environmental Engineers (AAEE). Dr. Haug has
both an M.S. and Ph.D. from Stanford and a B.S. from LMU, where he maintains a position as Professor
Emeritus. Tim Haug introduced the distinguished course instructor, Bill Hartnett. Bill is a Principal
Engineer with Montgomery Watson Harza, and acting Chief Process Engineer for City of Los Angeles.
Bill started the seminar with a bang. He stated the “P” stands for “piping” rather than “process”. Tim
immediately interrupted with a contrary position, and as it turns out both experts are correct, the
wastewater industry tends to prefer “process” whereas the petrochemical industry uses the term
“piping”. Regardless of the name used, the profession universally agrees these diagrams are essential to
effective practice.

Professor Emeritus Dr. Tim Haug (It) Record number of attendees (ctr) Instructor Bill Hartnett (rt)

P&IDs are a pictorial representation of the plant showing: equipment and specifications, installed spares,
associated piping, valves, insulation, instruments and controls. These diagrams are powerful tools that
can clearly communicate key process information to those who know how to read and interpret them. In
the wastewater industry they are used by all discipline Design Engineers (civil, mechanical, structural,
electrical, instrumentation), Treatment Plant Operators, and Environmental Compliance Inspectors.

P&IDs are essential to wastewater practice because they form a basis for project scope control, serve a
key function during quality assurance/quality control review, serve as a guide for detailed discipline
design, and are the principle form of communication between designers, operators, owners, and
maintenance personnel. His statement “the process of developing a process is a process” alludes to the
iterative nature of maintaining viable treatment plant P&IDs. P&ID construction is initiated by process
engineers through the generation of simplified block diagrams that show only the major processes and
the order of operations. Detail is added to basic block flow diagrams to construct process flow
diagrams. Bill considers the construction of process flow diagrams to be part of the project definition or
pre-design phase. Process flow diagrams contain tank and pump sizes, major equipment components,
and the overall control strategy (level, flow, ratio). Bill recommended the development of complete
process flow diagrams with materials and flow balances for each system. Complete process flow
diagrams are a milestone that marks the transition from project definition to detailed schematic design.
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The first step in schematic design (construction document preparation) is to take the 100 percent
complete process flow diagrams and build these into P&IDs. This is where engineering discipline (civil,
mechanical, structural, electrical, instrumentation) coordination is key to effective project execution.
The process engineer works with all disciplines to detail the process flow diagrams. Pipeline sizes are
added, specific monitoring and control devices are selected, etc. Process engineers will show control
valves, however, instrumentation will interact with mechanical to determine the type of control valve.
The process engineer will develop loop descriptions and work with the instrumentation
engineer/designer to symbolize properly.

Instructor Bill Hartnett (It) Attendees at P&ID Training (ctr) LABS Director Basil Hewitt (rt)

Bill recommended maintaining the relative plant orientation when developing P&IDs. For example
drains should always be placed at low elevations and vents at high elevations. This can help reviewers
identify and resolve conflicts during the design phase. Bill suggested that it could be worthwhile to
consider three-dimensional design (3D) tools to assist with this visualization. There is an associated
learning curve for effectively applying these tools, but once the models are built they are minimize
associated change orders. Design hours are always lower cost than construction hours.

There must be a series of reviews during detailed design. Bill recommends going over the system line
by line with those who will own and operate the system. Specifically there should be quality assurance /
control reviews, constructability reviews and operability reviews. Although it can be a somewhat
tedious process to identify errors, omissions, conflicts, and compatibility concerns during design; this is
the place for it. Bill and Tim also shared several “lessons learned” where a $5,000 equipment change
can quickly escalate to $40,000 for retrofit during construction or start-up.

Bill summarized the afternoon’s discussion by emphasizing that P&IDs are the central form of
communication during the design and operation of wastewater treatment facilities. The process engineer
initiates P&IDs with the complete flow diagrams and materials balances for major system components.
Engineering disciplines work together to detail during schematic design. Complete P&Ids function to
control change. Project design changes (modifications to the P&ID) are evaluated for impacts to scope,
schedule, and budget prior to making the adjustment. Up-to-date P&IDs are used by Field
Engineers/Inspectors, Operators, and Environmental Compliance Inspectors to monitor and adjust plant
operations.
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