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SPECIAL NOTES

SPED publications necessarily address problems of a general nature. With respect

to particular circumstances, local, state, and federal laws and regulations should be

reviewed.

SPED is not undertaking to meet the duties of employers, manufacturers, or
suppliers to warn, properly train and equip their employees, and others exposed,
concerning health and safety risks and precautions, nor undertaking their
obligations under local, state, or federal laws. Information concerning safety and
health risks and proper precautions with respect to particular materials and
conditions should be obtained from the employer, the manufacturer or supplier of
that material, or the material safety data sheet.

Nothing contained in any SPED publication is to be construed as granting any

right, by implication or otherwise, for the manufacture, sale, or use of any method,
apparatus, or product covered by letters patent. Neither should anything contained
in the publication be construed as insuring anyone against liability for infringement

of letters patent.

Generally, SPED standards are reviewed and revised, reaffirmed, or withdrawn at
least every five years. Sometimes a one-time extension of up to two years will be
added to this review cycle. This publication will no longer be in effect five years
after its publication date as an operative SPED standard or, where an extension
has been granted, uponrepublication. Status of the publication can be ascertained
from SPED Member Services, by contacting telephone 281-286-3404 or emailing

spedexec@spedweb.com

This document was produced under SPED standardization procedures that ensure
appropriate notification and participation in the developmental process and is
designated as an SPED standard. Questions concerning the interpretation of the
content of this standard or comments and questions concerning the procedures
under which this standard was developed should be directed in writing to the
standardization manager, Society of Piping Engineers and Designers, 9668
Westheimer Road, Suite 200-242, Houston, Texas 77063. or email
spedexec@spedweb.com
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Requests for permission to reproduce or translate all or any part of the material

published herein should also be addressed to the Standards Committee Chairman.

SPED standards are published to facilitate the broad availability of proven, sound
engineering and operating practices. These standards are not intended to obviate
the need for applying sound engineering judgment regarding when and where
these standards should be utilized. The formulation and publication of SPED
standards is not intended in any way to inhibit anyone from using any other

practices.

Any manufacturer marking equipment or materials in conformance with the
marking requirements of an SPED standard is solely responsible for complying
with all the applicable requirements of that standard. SPED does not represent,
warrant, or guarantee that such products do in fact conform to the applicable SPED

standard.

All rights reserved. No part of this work may be reproduced, storedin a retrieval
system, or transmitted by any means, electronic, mechanical, photocopying,
recording, or otherwise, without prior written permission from the publisher. Contact
the Publisher,

Society of Piping Engineers and Designers, 9668 Westheimer Road, Suite 200-
242, Houston, Texas 77063. or email spedexec@spedweb.com
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FORWARD

SPED publications may be used by anyone desiring to do so. Every efforthas

been made by the Society to assure the accuracy and reliability of the data

contained in them; However, the Society makes no representation, warranty, or

guarantee in connection with this publication and hereby expressly disclaims any

liability or responsibility for loss or damage resulting from its use or for the violation

of any federal, state, or municipal regulation with which this publication may

conflict.

Suggested revisions are invited and should be submitted to the standardization
manager,

Society of Piping Engineers and Designers, 9668 Westheimer Road, Suite 200-

242, Houston, Texas 77063. or email spedexec@spedweb.com
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API American Petroleum Institute
ANSI American National Standards Institute
ASME American Society of Mechanical Engineers
CAD Computer Aided Design
Chap/Ch/Chp | Chapter
EPC Engineering/Procurement/Construction
ISA Instrument Society of America
ISO Isometric
MAWP Maximum Allowable Working Pressure
MSDS Material Safety Data Sheet
OSHA Occupational Safety and Health Administration
O/Os Owner/Operators
OoTJ On the job training
P&ID Process and Instrument Diagram
PFD Process Flow Diagram
PPD Professional Piping Designer
PSV Pressure Safety Valve
Publ Publication
RP Recommended Practice
Std Standard
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1.0 GENERAL

1.1 Purpose

The purpose of this recommended practice is to assemble into one document criteria for
assessing the preparation and status of baseline skills and competencies for piping designers.
This will promote the consistent assessment of designers, guide themin career development
and insure consistent presentation of baseline skills as proposed staff on projects. This
publication is only a guide and requires the application of sound engineering and human
resources judgment. Furthermore, it is not intended to override or otherwise supersede any
existing code or governmental rule or regulation, nor is it intended as a comprehensive

document containing all useful and appropriate information.
1.2 Scope

This document recommends minimum requirements and guidelines for the assessment of
piping design staff for baseline skills and competencies. Piping designers are normally tasked
with equipment layout and pipe routing in accordance with various engineering and design
documents, with due consideration of fabrication, assembly, construction, operation and
maintenance practices and available materials. They must preserve the engineering intent of
piping engineering design and anticipate their needs where possible.

As currently written, this recommended practice does not provide criteria for assessment of

work and commercial ethics.
1.3 Industry Codes, Practices, and Standards

Various organizations have developed numerous codes, practices and standards that have
substantial acceptance by industry and governmental bodies. Codes, practices, and standards
useful in the assessment of piping designers and engineers of process facilities are listed in
Appendix C. These references are not to be considered a part of this recommended practice
except for those specific sections of documents referenced elsewhere in this recommended
practice.

1.4 Government Codes, Rules, and Regulations

Government regulatory agencies have established certain requirements for the design,
fabrication, installation, layout and operation of process facilities.

Copyright © 2013 Society of Piping Engineers and Designers
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These requirements may supersede the recommendations of this document. Refer to Appendix

D for applicable government codes, rules and regulations related to the engineering design of
process facilities in the United States.

1.5 Organization of Technical Content

The technical content of this recommended practice is arranged as follows:

Section 2 Introduction. Presents an overview of the general principles of assessing piping
designers.
Section 3 Prerequisite Skills and Competencies.

Section 4. CAD Operator

Section 5. Pipe Routing

Section 6. Pipe Routing Assurance
Section 7. Equipment Layout
Section 8. Piping Design Leadership

AppendixA  Industry Codes, Guides and Standards.

AppendixB  Government Codes, Rules and Regulations.

AppendixC  Example Assessment Form for PPD Level | - Pipe Routing
AppendixD  Example Piping Sketch Assessment

Copyright © 2013 Society of Piping Engineers and Designers
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2.0 INTRODUCTION

2.1 The Need Addressed by this Recommended Practice

Most Owner/Operators (O/Os) employing Engineering/Procurement/Construction (EPC) firms
for design ask for documentation on key personnel put forth for their jobs. The standard
practice is to supply resumes of key personnel to comply. Better EPCs have credentialing
programs that track the type of experience, knowledge and competence of their staff.

Normally, resumes provide an excellent summary of a person’s experience, credentials and
professional activities. The resume as a sole document, has some flaws:

¢ Most are authored by the subject and many are not substantially checked by the EPC,;

e Terminology on task, roles and responsibilities can vary widely;

e Titles are often inflated as alternative compensation:

e Levels of competency shown on listed tasks are often not clear or greatly exaggerated.

o Mere assignment to tasks does not imply acquisition of technical insight into

technologies involved.

While, EPC’s win work on their perceived competency, many do not have a formal credentialing
program. Most count on employees themselves to manage their credentials, such as
Professional Engineering Registration and Continuing Education. Some make little or no effort
to track credentials, particularly with contract personnel. Others, particularly in high
accountability professions or tasks such as engineering, code welding, use software to track
and manage licenses, certifications, clearances, fitness, skills, education and registrations.

Some include credentials in their compensation plans.

It is always difficult to extend a credentialing program down to all levels of project staff. As
piping design is now considered a professional rather than a support position, its credentials
should also be tracked for compensation, compliance and qualification.

2.2 Application to SPED’s Professional Piping Designer Certification Program

SPED uses assessment of this Recommend Practice in its Profe ssional Piping Designer (PPD)
Certification Program. The program has been in use since 2003 based on criteria developed
by a consensus of senior pipers and perfected by hundreds of trainees and test takers.

Copyright © 2013 Society of Piping Engineers and Designers
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SPED’s PPD program has four distinct levels:

PPD Level | Piping Drafting plus extended know ledge of “ilities” impacting pipe routing.

PPD Level Il PPD Level | plus ability to assure preparation, correctness, and completeness of pipe routings
in CAD on drawings and in the field.

PPD Level li PPD Level Il plus ability to place, elevate, orient and separate equipment considering
applicable functions and “ilities”.

PPD Level V PPD Level Il plus ability to plan, schedule, cost, supervise and assure piping tasks from FEED
to closeout for greenfield and brow nfield projects, pipe routing to key equipment nozzles
considering operations and maintenance plus years of experience.

Copyright © 2013 Society of Piping Engineers and Designers
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The Assessment Criteria can be used to construct career paths by employers of piping
designers. One example is shown in AppendixC :

TABLE 2-1. PIPING DESIGNER LEVELS OF COMPETENCE

Level of Competence

Content

Typical Source

Prepared to Learn Piping Design

Bements of Physics, Chemistry,
Algebra, Geometry, Descriptive
Geometry and CAD

Selected 2 year Associate
Degrees in CAD

Piping Design Drafter or Operator

Preparation plus Piping specific
drafting/deliverables and Plant CAD
applications.

Dedicated 2 year Associate
Degrees, extended training
through certificate programs or
vendor application training

Piping Drafting plus extended

SPED Piper Bootcamp,

PPD Level | know ledge of “ilities” impacting pipe Company training programs,
routing. OTJ Experience.
PPD Level | plus ability to assure 4 years of OTJ Pipe Routing
preparation, correctness, and Experience and Mentoring
PPD Level - . . -
completeness of pipe routings in CAD from supervisors and
on draw ings and in the field checkers.
. SPED Process Plant Layout
PPD Level Il plus ability to place, :
elevate, orient and separate equipment and 4 years qf OTJ Equipment
PPD Level Il considering applicable functions and Layout Experience and
wiities” 9 app Mentoring from supervisors
IHes and checkers.
PPD Level Il plus ability to plan, glgr?r?irnngfscu)g‘é rvfi:I(I)rsycgrpe
PPD Level V schedule, cost, supervise and assure assurance Experience and

piping tasks from FEED to closeout for
greenfield and brow nfield projects.

Mentoring from supervisors
and discipline leads.

Licensed Professional

Official licensing to do specified Piping
Design Calculation(s), "that is the
routine application of industry
recognized codes, standards,
procedures and practices using
established engineering or applied
science principles and methods of
problem solving."

6 years of technical
study/preparation, including 2
years’ w orkexperience in
proposed scope of practice,
completed under the
supervision and control of a
licensed professional.

As clients ask for higher levels of competency on job staff, piping designer credentials are
increasingly scrutinized. Including designers in an EPC’s Credentialing Program will help satisfy

this demand.
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3.0 SECTION 3 PREREQUISITE SKILLS AND COMPETENCIES.

Prerequisite Skills and Competencies refer to knowledge considered essential to further

specialized training in piping design. SPED has identified six areas of prerequisite knowledge:

Algebra

Geometry

Physics

Chemistry
Descriptive Geometry
General CAD

o a0k~ oD PR

Each area has been broken down into subtopics with applications to piping design. SPED’s new

Piper Boot Camp online course includes a self-assessment for each

3.1 Algebra

The following Algebra skills are required for Piping Design and Drafting

TABLE 3-1 ALGEBRA SKILLS ARE REQUIRED FOR PIPING DESIGN AND DRAFTING

Skill

Piping Application Example

Numeric Fractions

Adding or subtracting two fractions

Decimal numbers

Feetinchesto decimal

Powerof 10

Using scientific notation

Rounding

Most significant digits

Operationswith Signed Numbers

Subtracting coordinates, reference line dimensioning

Exponentsand Operationson Exponents

Equivalent length for pipe components

Divisibility and Prime Numbers

pi constant

Roman Numerals, Number Systemsand Notations

Feet/inches, quantsgallongbarrels, tons/metric tons

Inverse Operationsfor Addition and Multiplication,
Reciprocals

Unit Conversion

Evaluation of Expressions, Parentheses

Plugging datainto formulas, spreadsheet formulas

Distributive, Associative, Commutative Properties

Adding pipe segmentsbefore applyingweight perfoot.

EquationsInequalities, Trichotomy

Comparing NPSHR to NPSHA

Linear Equations, Graphs, Slope

Sloped pipe, distributing expansiondisplacementsalong a pipe run, reading
vendor data

ProportionsPercentage and Pie Charts

Interpolating between two valuesof vendor data

NumberLine

Adding, Subtracting Northings/Southings, Eastings/Westings. Convert absolute

to gauge pressure

Average

Finding average temperature of multiple pipe segments

3.2 Geometry

Copyright © 2013 Society of Piping Engineers and Designers
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The following Geometry skills are required for Piping Design and Drafting

TABLE 3-2 GEOMETRY SKILLS REQUIRED FOR PIPING DESIGN AND DRAFTING

Skill Piping Application Example
Points, Lines, Line Segmentsand Rays CAD handles, centerlines, out vectors
Paralleland Perpendicular Linesand Planes projections, true size, Top of Steel Calculations
Angles depicting angles
Quadrilaterals, Parallelograms, Trapezoids Subdivision of Plates, support/structural detailing, Drain Area Layout
Circles/Radii, Chordsand Diameters Sizing Pipe, Ellsand Bends
Circles/Arcs, Tangents Vessel Head Geometry, valve actuator clearance and ergonomics
Perimeters, Areas, Volumes Weld estimates, painted areas, pipe and vessel volumes
Prisms, Pyramids, Spheres Modeling of Componentsand Equipmentin CAD
Polygons Area Approximation, Polylines’Volumesof Revolution in CAD
Angles: Interior and Exteriors Polygonal furnace manifolds, ring supports
Angles: Complementary, Supplementary, Vertical | Spacing cleanoutsin Underground Piping
Pythagorean Theorem: Distance and Triangles Pipe pup length between offset ells
Constructions finding piercing pointsof runsthrough bulkheadsand floors
Coordinate Geometry Coordinate Conventionsfor Equipment, CAD data input,
Trigonometry: Solving Triangles Rise/Run Calculationsfor Offsets
Special Right Triangles Valve Flangebolt hole offsetsfor clearance
3.3 Physics

Copyright © 2013 Society of Piping Engineers and Designers
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The following Physics skills are required for Piping Design and Drafting

Table 3-3 Physics skills required for Piping Design and Drafting

Skill

Piping Application Example

Units S.1. units

Unit Conversion

Kinematics Displacement, velocity, acceleration

Earthquake, Sea State Forceson Pipe

Force Newton's 3 Laws of Motion

Water Hammer Loads

Friction and the Normal Force

Pipe Supports

Work Force timesdistance

Positive DisplacementPumps

Energy, potentialto do Work

Hydraulic Head

Elastic Behavior, Springs

Variable Spring Supports

Gravity universal force of attraction

Weightand CG of Spoolsand Equipment

CircularMotion

Centrifugal Pump Affinity Laws

Torque

Forces, Momentson Piping

Periodic Motion, Waves, Sound

Compressor Pulsation Control

Fluids, Bemouli'sEquation,

Flow Head losses and NPSH Calculations

Gas Laws

Partial Pressures, Relief Pipe Sizing

Thermodynamics, Statesof Matter, Phase Change

Heat Exchanger Sizing, Steam Tracing, Steam Traps

Electricity Charge, current, electric fields

Galvanic Corrosion

Magnetism Magnetic dipoles, magnetic fields

Magnetic Flow Meters

ElectronicsResistance, voltage, capacitance, inductance

Current Control Signals, Pump Motor Sizing

OpticsLight, lasersetc.

Laser Scanningfor CAD

3.4 Chemistry

Copyright © 2013 Society of Piping Engineers and Designers
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TABLE 3-4 CHEMISTRY SKILLS ARE REQUIRED FOR PIPING DESIGN AND DRAFTING

Skill

Piping Application Example

Properties, Changes, Classification of Matter

Interpreting PFD ProcessVariables

Atomic Structure

Interpreting PFD ProcessReactions

Chemical Reactions: Compoundsand Bonding

Interpreting PFD ProcessReactions

Naming Substances, Formulasand Numbers

Interpreting Process Substances

Chemical equations

Interpreting PFD Process Streams

Energy changesin chemical reactions

Reactor Heating and Cooling, Pressure Relief

Propertiesof Solutions Acidsand Bases

Interpretation of Material Specs, HazardsAnalysis

Thermodynamics, Statesof Matter, Phase Change

Heat Exchanger Sizing, Steam Tracing, Steam Traps

Gas Laws

Partial Pressures, Relief Pipe Sizing

Chemical Equilibrium

P&ID Control Systems, Tower Reflux

3.5 Descriptive Geometry

The following Descriptive Geometry skills are required for Piping Design and Drafting

Copyright © 2013 Society of Piping Engineers and Designers
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TABLE 3-5 DESCRIPTIVE GEOMETRY SKILLS REQUIRED FOR PIPING DESIGN AND

DRAFTING

Skill

Piping Application Example

Orthographic, six standard principal views (Front; Right Side; Left
Side; Top; Bottom; Rear),

General Arrangements, Equipment and Piping Layouts

True length ofaline(i.e., full size, not foreshortened)

Determine the location of their shortest connector
(common perpendicular) between two skew pipesin
general positions

Pointview (end view) of aline

finding piercing pointsof runsthrough bulkheadsand
floors

True shape ofa plane (i.e., full size to scale, ornot foreshortened)

Area Approximation

Edge view of a plane (i.e., view of a plane withthe line of sight
perpendicularto the line of sight associated with the line of sight for
producing the true shape of a plane)

Angle determination, Maintenance Clearances

Isometric projection

Isometricsof pipe runsand spools

Dimensioning and symbolson plane

Reference Line Dimensioning

Dimensioning and symbolson Isometrics

Isometric Centerline Dimensioning

Schematicsof Distribution Systems

P&IDs, One-Lines, Ladder, PFDs.

Non-Standard Projectionsand Diagrams

Vessel layouts, Pipe Fabrication Templates

3.6 General CAD

The following General CAD skills are required for Piping Design and Drafting

Copyright © 2013 Society of Piping Engineers and Designers
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TABLE 3-6 GENERAL CAD SKILLS REQUIRED FOR PIPING DESIGN AND DRAFTING

Skill

Piping Application Example

Creating, Saving, Plotting a Simple Drawing

General Arrangements, Equipment and Piping Layouts

Basic Drawing and Editing Commands

Basic Pipe and Related Drafting

Drawing Organizationand Information, Layers

Managing Multiple Disciplinesand Alternative Data

Getting Drawing Information, Dimensions

Verifying, Rendering DrawingsasPaper

Moving, Rotating, Duplication

Reuse of Information

Inserting Editing, Reporting Blocks & Attributes

P&ID Schematics, Bill of Materials

Model/Drawing Layout

Rendering a Single Model for Multiple Users

Annotation, Text, Hatching

Improving Clarity, Adding Instructionsand Information

Global, User Coordinate Systems, Positioning

Improving Productivity for Pipe Routing, Data Entry

Selection Sets

Differentiating Among Model Objects

Extruded, Revolved, Constructed Solids

Constructing Pipe and Equipment Models

Connection Nodes, Schematics

Model Topology

Referencing and Sharing Information

Reference Drawings, Shared Models

Drawing Standardsand System Setup

Assure Consistent Units, Model Quality

Macros and Custom Routines

Automate Repeated Tasks, Support Discipline Practices
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4.0 CAD OPERATOR
4.1 Overall Objective of CAD Operator

Most CAD Vendors offer a course in using their applications to route pipe, model equipment,
manage project data. The overall object of this assessment it to assure that a CAD operator can
route piping in accordance with the methods and conventions of the CAD ap plication, such that
additions, edits renderings and assuranceswill integrate and add-on applications will operate

correctly
4.2 Specific Assessments of CAD Operator

The specific assessments of

Explain and demonstrate the application workspace, including main menus, command lines, statuslines, pallets, view
space(s), opening/saving project datain files/directoriesand other high level application userinterfaces.

Properly set up the application forfirst use, including selecting spec, component and other project data fines: standard pallet

and menus, templates, units, text and line fonts, dimension styles, etc.

For each viewing interface provided inthe application,demonstrate navigation, viewing, selection, movementand drag and

drop. Viewinginterfacesinclude but are not limitedto 2D, 3D orthogonal, 3D isometric, with gridson or off and using
Cartesian coordinatesin absolute, local and relative (incremental) mode.

Explain anddemonstrate the applications’ method for setting, changingand coordinating line spec, line size, insulationfora
run and howthat isdisplayed correctly on the line in viewsand in source and rendereddrawings(i.e. P&IDsand piping
layout/generate 1SOs).

Demonstrate the applications principal commandsforinserting in-line pipingcomponentsand the application'smethodsfor

managing position, orientation, connectivity, alignment, “hard” (physical) volume, “soft” (access) volume, automaticinsertionin
routed centerlines, tagsand descriptions.

Explain and demonstrate the applications’ method for creating in-line piping componentsand equipment modelsusing the

application’sconventionsfor managing position, orientation, connectivity, alignment, “hard” (physical) volume, “soft” (acce ss)
volume, tagsand descriptionsand common appurtenances (platforms, stairs, handrails, etc.).

Explain and demonstrate extra methodsand dataadded to pipe, componentsand equipment to support use by normally
included add-on applications, such as ISOGEN®, Navisworx®, structural tools, instrum entationtools, CAESARII®, InTools,

etc.

Explain and demonstrate use of Paper Space, includingthe placement, scaling and rendering of views, dimensioningand

annotation of model components, points, planes, edges, etc., in Paper Space font size, etc.
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5.0 SECTION 5. PIPE ROUTING
5.1 Overall Objective of Pipe Routing

Pipe routing refers to the ability to route pipe from nozzle to nozzle in accordance with the P&ID.
Design requires that the designer obey certain standards and practices, avoid other equipment,

support the pipe and select material from the designated pipe class.
5.2 Specific assessments for Pipe Router

TABLE 5-1 SKILLS FOR PPD LEVEL |

Pipe Routing Tasks and Deliverables Can explainand define those immediately utilized for pipe routing (equipment plan,

equipment dwgs, specs, P&IDs)

Equipment Function and O&M Access, explainthe Basic Function plusOperational and Maintenance AccessRequirements of
common in-line items (valves, strainers, instruments, centrifugal pumps, etc.)

Spool & Field Pipe Fabrication, processes, tools, components, Joints,

Plant Assembly, can give overview of filed pipe assembly, rigging,, lifts, weight and CG

PFDs, correctly interpretand use data from

P&IDs, correctly interpret symbolsand linesuse

Equipment Data Sheets & Drawings, correctly interpret, use data to develop 3D equipment modelsfrom Vendor drawings

using solid primitivesand standard CAD commands

Item Data Sheetsordimensional standards, correctly interpret, use information from (Instruments, valves, etc.) forinline pipe

routes

Equipment Layouts, correctly interpretand use information from (i.e. pointto point distances, relative orientations, etc.)

Piping Material Specification, correctly interpretand use information from (correct fittings, branch table, etc.) forrouting

purposes

Understandsand can develop Pipinglayoutswith assistance from seniordesigner

Can develop ortho viewsfrom isometric sketches

Pipe Supports, proper use of span tablesto screen foradditional support.

Piping Fabrication Isometrics, generation from piping layoutsand extract BOMs
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Pipe Racks, explain basic terminology, routing to and alongassigned zones.

Can alter piping layoutsfrom drawing markupswith assistance from senior designers.

P&ID/Pipe Routing, implementation (Correct componentsin right order and orientation, fulfilment of allinstructionsand notes,
etc.)

Pipe Route to ISO extraction from 3D model or scale layoutusing standard methods, conventionsand symbols.

Maintenance-Isolatable equipment, identification of P&ID representations, common abbreviationsand explainthe function of
itemsshown and design perstandard detailsand project examples.

Piping CAD, Basic CAD literacy (3D Models, Model/paper space, blocks/libraries, rendering plotting.)
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6.0 SECTION 6.PIPE ROUTING ASSURANCE
6.1 Overall Objectives for Pipe Routing Assurance

Pipe Routing Assurance criteria are used in SPED PPD Level ll. Routing assurance refersto
the ability to gather all the required information to route pipe, check the work and confirmitin
the field.

6.2 Specific assessments for Pipe Routing Assurance

TABLE 6-1 SPECIFIC ASSESSMENTS FOR PIPE ROUTING ASSURANCE

Pipe Routing Tasks and Deliverables Can explainand define all related to (PFDs. P&IDs, SPECS, Data Sheets, Layouts,
ISOs, Spools)

Equipment Function and O&M Access, explainthe Basic Function plusOperational and Maintenance Access Requirementsof

non-major Equipment (pumps, drums, tanks, exchangers) as Placed (typical nozzles, manways, “soft volumes”) with attention
to safety concerns

Pipe Spool & Field Pipe Fabrication, testingand inspection

Plant Assembly, planand sequence lifts, field andfit-upwelds, explain hydrotest, insulation, labeling,

PFDs Q/A drafting information from

P&IDs, explain functional purpose of itemsshown and Q/A information from

Equipment Data Sheets& Drawings, correctly interpret, use and Q/A information from (Vessels, Pumps, etc.)to build 3D
modelscompatible with Plant CAD system, using available macrosand commands.

Item Data Sheetsordimensional standards, correctly interpret, extend and Q/A information from (Instruments, valves, etc.) to
build 3D modelscompatible with Plant CAD system, using available macrosand commands.

Equipment Layouts, explain the general layout process, correctly interpret, use and Q/A information from (i.e. pointto point
distances, relative orientations, etc.) and infer access provided for construction, operationsand maintenance..

Piping Material Specification, correctly interpretand Q/A information from andrepupose into CAD and similar systems.

Piping Layouts, correctly interpret, use and Q/A information from (ISO from 2 views) while anticipating fabrication, erecti on,
inspection andtesting. (High Point Vents, Low Point Drains, sloped lines, no pockets, no flatturns, etc.)

Pipe Supports, properuse of and correct placement of standard typesof pipe supports(Pipe Shoes, Dummy Legs, Pipe
Stands/Stanchions, Anchorsand Guides, Hangers

Specialized Piping Systems, consider commonly encountered system needs(Underground Piping, Steam and Condensate,
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Cooling Water Supply and Return, Air Systems (Instrument, Plant), Flare System, Utility Station) and apply standard detalls.

Piping Fabrication Isometrics, correctly interpret, use and Q/A information from

Pipe Racks, management of available space and preferential assignment of pipeto zones

Equipment Identification and Field Measurements, accurately determine using manual methodsand utilize laser data for
design (sufficiency fortie-in, clash free routing, confirmable reference points, pointclouds, etc.)

P&ID/Pipe Route Checking of completedroutes(Correct componentsin right order and orientation, fulfilmentof allinstructions

and notes, etc.)

Pipe Route to ISO Sufficiency (Dimensiondetermined and per standards, indication of FW & FFW's), Flange orientationsto

match equipment, etc.)

Maintenance-Isolatable equipment, design piping, bypass, block/bleed, blow-downs/drains, etc., peraccepted practice (CV

Station, Centrifugal Pump, Relief Valve, etc.)

Piping CAD, Piping DB concepts(connectivity, alignment, clash check, hard/soft volumes, reference models, library backup,
point clouds, etc.)
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7.0 SECTION 7. EQUIPMENT LAYOUT
7.1 Overall Objective for EqQuipment Layout

The piper should demonstrate the ability to place, space and orient process equipment. It
should also demonstrate the ability to prepare for and work independently and to assure the
quality of that work without excessive oversight.

7.2 Specific assessments for Equipment Layout

Can explain anddefine all tasks related to Equipment Layout and target users. (roles& responsibilities)

Site-wide Layout Considerations. Can explain and apply practicesapplicableto all equipment: Roads, rackplacement,
prevailing winds, transportation, standardized stepsplatforms, access, drop zones, etc.)

Applicable Standardsand Practices-identifiessituationsrequiring the application of publicly available and customer furnished
plant layout design standards, including those specifying minimum and/or maximum spacing, recommended elevations,
placing of handrailsg/platforms, etc.

Greenfield Layout — Explain and demonstrate use of P&ID and Equipment footprintsto prepare an initial layout of equipment
groupsand main piping

Brownfield Layout— Explainand demonstrate specialized techniquesfor Equipment layout in existing plans, including laser
scanning, tie-ins, rackand structure extensions, etc.

Pipe Stress — Perform dead weight and expansion stress screening and loop sizing. Explain the application of B31.3and 16.5
design checks.

Small Project Leadership — Ableto check, estimate manpower and support completion of documentsapplicationto pipe
routing of typical processequipment.

Equipment-Specific Knowledge - - correctly orient basic process equipment, their nozzlesand other pointsof connection,
attachment, assembly, access, inspection,and maintenance. Orientation should demonstrate knowledge of the internal
workings of equipment and itsimpact oninspection, maintenance and construction.

Compressors —(Demonstrate Equipment-Specific Knowledge)

Pump —(Demonstrate Equipment-Specific Knowledge)

Drums—(Demonstrate Equipment-Specific Knowledge)

Exchangers—(Demonstrate Equipment-Specific Knowledge)

Cooling Towers—(Demonstrate Equipment-Specific Knowledge)

Furnaces-(Demonstrate Equipment-Specific Knowledge)

Reactors—(Demonstrate Equipment-Specific Knowledge)

Distillation Towers—(Demonstrate Equipment-Specific Knowledge)

Structures—(Demonstrate Equipment-Specific Knowledge)

Fire and Waste Systems—(Demonstrate Equipment-Specific Knowledge)

Storage Tanks—(Demonstrate Equipment-Specific Knowledge)
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8.0 SECTION 8. PIPING DESIGN LEADERSHIP

8.1 Overall Objectivefor Piping Design Leadership

Piper should demonstrate full scope responsibility for process equipment layout and design.
Typical experience includes work as checker, estimator, piping lead, project manager and piping

discipline management.

8.2 Specific Assessment for Piping Design Leadership

Can explain and define all tasks related to pipingdesign. (Projectpiping roles & responsibilities)

Can write scope of work for all piping design tasks and identify resulting deliverables. (Project piping execution)

Schedule, scope and quality assure field data collection where appropriate. (Work's independently in office orfield)

Prepare and revise project piping design labor hour and material cost estimates. (Project piping estimating)

Plan and organize all project piping design activitiesand execution sche dules. (Project piping scheduling)

Setthe requirementsfor IT support of piping design tasks. (Project piping planning)

Define the staffing needsasskills and staffing curvesagainst project schedules. (Project piping personnel direction)

Assign available personnelto fulfill staffing needsand adapt schedulesto availability of staff. (Project piping controlling work)

Estimate degree or percent of completion of project deliverablesusing corporate per policy and experience. (Knowsproject
requirementsfor client/company proceduresplushasknowledge & experience)

Coordinate and checkfulfillmentof client data deliverable requirementsand cross references. (Project reporting)

Prepare Requestsfor Quotationspiping documentsof sufficient detail for Fabricators, suppliers, Inspectors, constructors and
similar entities. (Knows project requirementsfor vendors, inspections& construction support)

For pipingdesign changesand scope creep, determine the effect on documents, tasks and disciplines. (Controlling change)

Satisfaction of client project piping design completion/closeout/data delivery proceduresand requirements. (Project
completion)
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9.0 APPENDIX A  INDUSTRY CODES, GUIDES AND STANDARDS.

API American Petroleum Institute

ANSI American National Standards Institute

ASME American Society of Mechanical Engineers

ASTM American Society for Testing and Materials

BS British Standards

ISO - International Organization for Standardization,

DIN - Deutsches Institut fiir Normung,

IEC - International Electro technical Commission and others.

NFPA - National Fire Protection Association

APl VOCATIONAL BOOK 1

Vocational Training - Book 1 - Introduction to Oil and Gas Production - Fifth Edition
APl VOCATIONAL BOOK 3

Vocational Training - Book 3 - Subsurface Salt Water Injection and Disposal - Third

EEMUA PUB NO 193

EEMUA Recommendations for the Training, Development, and Competency

Assessment of Inspection Personnel - Edition 2
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10.0APPENDIX B GOVERNMENT CODES, RULES AND REGULATIONS.

Occupational Safety & Health Administration
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11.0APPENDIX C EXAMPLE ASSESSMENT FORM FOR PPD LEVEL | - PIPE ROUTING

Professional Piping Designer Lewel | Evaluation Form
Please consider Lewel | evaluation for the following candidate:

Candidate’s Phone Number: Candidate’s Email address:

How long have you worked with the applicant? Months.From: __ /  To:__ [/ (mo./yr)

In what capacity? Employer __ Supenisor __ Mentor__ Co-Worker__ Client__ Other

Instructions to Evaluator: With the skills and knowledge below, rate the candidate of the scale shown per
your direct observation —

1 No knowledge demonstrated.

2 Prepared for but notdone

3 Performed task

4 Performstask independently

5 Mentorsotherson task

Skillsfor PPD Level |

Pipe Routing Tasks and Deliverables Can explainand define those immediately utilized for pipe routing
(equipment plan, equipment dwgs, specs, P&IDs)

Equipment Function and O&M Access, explainthe Basic Function plusOperational and Maintenance Access
Requirementsof commonin-line items(valves, strainers, instruments, centrifugal pumps, etc.)

Spool & Field Pipe Fabrication, processes, tools, components, Joints,

Plant Assembly, can give overview of filed pipe assembly, rigging,, lifts, weight and CG

PFDs, correctly interpretand use data from

P&IDs, correctly interpret symbolsand linesuse

Equipment Data Sheets & Drawings, correctly interpret, use data to develop 3D equipment modelsfrom
Vendordrawingsusing solid primitivesand standard CAD commands

Item Data Sheetsordimensional standards, correctly interpret, use information from (Instruments, valves,
etc.) for inline pipe routes

Equipment Layouts, correctly interpretand use information from (i.e. pointto point distances, relative
orientations, etc.)

Piping Material Specification, correctly interpretand use information from (correct fittings, branch table, etc.)
forrouting purposes

Understandsand can develop Pipinglayoutswith assistance from seniordesigner

Can develop ortho viewsfrom isometric sketches

Pipe Supports, proper use of span tablesto screen foradditional support.

Piping Fabrication Isometrics, generationfrom pipinglayoutsand extract BOMs
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Pipe Racks, explain basic terminology, routing to and along assigned zones.

Can alter piping layoutsfrom drawing markupswith assistance from senior designers.

P&ID/Pipe Routing, implementation (Correct componentsin right order and orientation, fulfilment of all
instructionsand notes, etc.)

Pipe Route to ISO extraction from 3D model or scale layoutusing standard methods, conventionsand
symbols.

Maintenance-Isolatable equipment, identification of P&ID representations, common abbreviationsand
explain thefunction of itemsshown and design per standard detailsand project examples.

Piping CAD, Basic CAD literacy (3D Models, Model/paper space, blocks/libraries, rendering plotting.)

| would rate the candidate as accumulating years’ of experience showing the competencies
listed abowve.

In the space provided below please share any professional or personal comments regarding the
candidate’s experience or character:

Evaluator's Name, Company Employed at Presently (location) & Date of your Signature:

Evaluator's Phone Number:

Evaluator's Email Address:
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12.0APPENDIX D EXAMPLE PIPING SKETCH ASSESSMENT
PPD Level |
Piping Layout Sketch 1

COMPETENCIES RPO0O1

Rev 0O

Using the three views of this control valve station, sketch the Isometric not to scale. Ignore

dimension values but show all:

components,

welds,

pipe route offsets with angles,
gaskets gaps, and

vessel nozzles

-0
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Grading Standard for Piping Designers

Below is the Branding standard for this question:

Flanged Components and nozzles appear in correct orientation: 6 (1 point each)
Gasket Gaps shown: 7 (1 point each)

Pipe route segments shown in correct orientation 15 (1 point each)

Welds shown delineating components 33 (10 points minus missing or incorrect)
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