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THIS NOTICE MUST ACCOMPANY EVERY COPY OF THIS DOCUMENT
IMPORTANT NOTICE

This document, (“Document”) is the exclusive property of Government Expenditure & Projects Efficiency Authority.

This Document should be read in its entirety including the terms of this Important Notice. The government entities may
disclose this Document or extracts of this Document to their respective consultants and/or contractors, provided that such
disclosure includes this Important Notice.

Any use or reliance on this Document, or extracts thereof, by any party, including government entities and their respective
consultants and/or contractors, is at that third party’s sole risk and responsibility. Government Expenditure and Projects
Efficiency Authority, to the maximum extent permitted by law, disclaim all liability (including for losses or damages of
whatsoever nature claimed on whatsoever basis including negligence or otherwise) to any third party howsoever arising
with respect to or in connection with the use of this Document including any liability caused by negligent acts or omissions.

This Document and its contents are valid only for the conditions reported in it and as of the date of this Document.
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1.0 PURPOSE
This procedure describes the workflow process for conducting three dimensional (3D) model reviews, including
the division of responsibilities for conducting reviews, the generation and resolution of action items, and the
reporting of results. Required model contents and their maturity are also addressed.
3D model reviews are conducted for the purpose of verifying that all aspects of the design and physical
arrangement of the facility is safe, provides for adequate and compliant egress, provides maintenance and
access space, meets the project scope and contract requirements, agrees with the latest project information,
allows for safe and efficient construction and commissioning, implements best practices for lower total installed
cost (TIC), and is compliant with the project-specific Building Information Modeling (BIM) Execution Plan (BEP).
The review team will strive for the most cost effective design and delivery methods (TIC) perspective), ensuring:
e Code compliance
e Safety
e Constructability and coordination
¢ Interfaces
e Maintainability
e  Operability
¢ Functionality
e Data management
e Ease of use (of the 3D model) by other functions
NOTE: The 3D model review is not a forum to redesign the building or facility during the review. Those
involved in model reviews should review and commit to the Model Review Covenants in Attachment 1.
Any changes that do not fit the acceptable reasons for model review changes as defined in Attachment
2 require an approved trend that addresses both cost and schedule impact for the redesign.
2.0 SCOPE
This procedure is applicable to all Entity projects where the Architect/Engineer (A/E) is required to develop a
3D model as part of the Building Information Model (BIM) or is responsible for the review of the BIM model
developed by others. In addition to satisfying the design review project milestone requirements set out in EPM-
KEO-PR-000002, Design Review Procedure, the model content and level of development (LOD) of model
elements must be as defined in the attachments to this document.
The requirements described in this procedure should be flowed down, where possible, into agreements with
joint venture partners and design sub consultants.
3.0 DEFINITIONS
3D Model - Model depicting components in three dimensions.
4D Model - 3D Model with schedule information included.
5D Model - 3D Model with costs/quantities included.
6D Model - 3D Model with O&M information included
Note: 5D and 6D models don’t necessarily mean they include 4D model information or for 6D models they
don’t need to include either or both 4D and 5D model information.
BIM - Building Information Model(ing)
VERB: A cross-departmental collaborative process of creating, collecting & managing information to
virtually design, procure, schedule, construct, commission, start-up and operate a facility. BIM therefore
develops a digital representation of the physical and functional characteristics of a facility. As such it
serves as a shared knowledge resource for information about a facility forming a reliable basis for
decisions during its lifecycle from inception onward.
NOUN: The collection of files and databases used in building the information model of the facility.
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BEP — BIM Execution Plan; A cross-departmental project specific execution plan providing the project team with
guidance as to the scope, staffing, tools, processes, procedures and systems required to facilitate the flow of
information to support the design, procurement, construction and operation of the project

Data Attributes — Data attributes are defined in the project specific BIM Execution Plan and are used to aid in
project delivery across all functions of the project. Key attributes may be criteria for managing 4D and/or 5D
applications of BIM.

Design Area — A geographic area of the facility segregated to facilitate detailed design, progress tracking, and
3D Model Reviews, i.e., 3D model volumes.

Safety in Design — A review protocol conducted in accordance with Safety in Design in EPM-KEO0-GL-000014,
Codes, Standards & References. When practicable, these reviews should be conducted simultaneously with
3D Model Reviews.

Exchange Requirements (ER) — Pre-tender document setting out the information to be delivered and the
standards and processes to be adopted by the A/E and/or suppliers.

Level of Development (LOD) — Used to define the design development state of a single design component
across the delivery milestones of the project. Model Reviews should be performed with consideration of the
project-defined LOD requirements, which includes both graphical and model data, in accordance with the
project-specific BIM Execution Plan (BEP). Examples of several typical LODs are:

LOD 100 - elements are not geometric presentations. They may be symbols or other generic representations
of information that can be derived from other model elements. Any information derived from LOD 100 elements
must be considered approximate.

LOD 200 - elements are represented graphically but are generic placeholders, e.g., volume, quantity, location,
or orientation. Any information derived from LOD 200 elements must be considered approximate

LOD 300 - elements are graphically represented as specific systems, objects, or assemblies from which
guantity, shape, size, location, and orientation can be measured directly, without having to refer to non-modeled
information such as notes or dimension call-outs

LOD 350 - elements are enhanced beyond LOD 300 by the addition of information regarding interfaces with
other building systems. For example, an LOD 350 masonry wall element would include jamb conditions, bond
beams, grouted cells, dowel locations, and joints — information that enables the model user to coordinate the
wall element with other systems in the structure

LOD 400 - elements are modeled at sufficient detail and accuracy for fabrication of the represented component.
For example, pipe spool pieces could be developed from the model.

LOD 500 - facilities management - This level will have suitable geometry and information to support operations
and maintenance. Geometry and data should be as-built and field verified.

Model Review — A detailed review of a facility or building area/ system focusing on safety, constructability, cost-
effectiveness, maintainability, operability, ease of start-up, and system functionality. Reviews may be internal
(with any Joint Venture (JV) partners and sub-consultants) or external (with clients, vendors, etc.) and will also
focus on graphical correctness (including geographical), compliance with requirements, and model data
completeness in accordance with the BIM LOD requirements and milestones.

O&M - Operations and Maintenance

Scope Change — Items or activities not included in the scope or to be removed from the scope of the base
project contract.

Trend — A projected deviation from an established baseline. It is an item of change that causes an addition or
reduction to the cost and /or schedule baseline, project scope, pricing, unit rates, schedule, or intended plant
guality that causes any change to the trend base estimate. This also includes corrections for scope/estimate
omissions. For this procedure trends are classified as Scope Change Trends and Other Trends. They are
divided into 2 categories: resolved (approved or cancelled) and unresolved (in progress).
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4.0 REFERENCES
e EPM-KEO-PR-000002 - Design Review Procedure
e EPM-KEO-GL-000012 - General Engineering Procedures
e EPM-KEO-GL-000016 - General Design Guidelines
¢ EPM-KEO-GL-000020 - Project Automation Requirements and Deliverables Guideline
e EPM-KEO-TP-000025 - BIM Execution Plan template
e EPM-KEO-GL-000014 - Codes, Standards and References
5.0 ROLES AND RESPONSIBILITIES
Based on the project size, number of project’s stakeholders and their locations/positions in the project; one or
multiple roles of the below roles may reside in the same individual:
5.1 Architecture/Engineering
5.1.1 Project 3D Model Champion
Enforces the 3D model engineering instructions in conjunction with the BIM Coordinator and ensures approval
and closure of all actions resulting from the model reviews. The 3D Model Champion conducts the model review
together with the model driver. See section 6.4 for details of the 3D Model Champion’s responsibilities when
conducting 3D Model Reviews.
5.1.2 BIM Coordinator
Responsible for management of the various data formats associated with the BIM model and assures that clash
checks are completed and documented. Also assures that the BIM models are being developed in accordance
with project specific requirements and standards as well as is authorized to resolve inter-discipline interface
issues related to the 3D model. The BIM Coordinator coordinates/prepares for 3D model reviews and provides
support during model reviews as required. The specific responsibilities of the BIM Coordinator may vary
depending on the type of project and will be detailed in the project specific BIM Execution Plan (BEP). This
position must be filled early in the project life cycle to assure proper setup of the BIM model, associated data
formatting, and assure the A/E follows the project specific requirements/standards.
5.1.3 Senior Engineer/ Architect
Responsible for overall activities of their respective disciplines. The Senior Engineers or Architects have primary
responsibility for their respective design area(s) and discipline’s scope’s compliance with all applicable volumes
of the NMPM in addition to applicable international codes and standards. Moreover, the Senior E/A will be
responsible for implementing all safety aspects for their discipline package in the 3D model The senior E/A may
nominate an individual from their discipline to run the Model Review session in his stead.
5.1.4 Model Clash Coordinator
Depending on the size of the project, this role may be delegated to a project representative from one of the
disciplines, e.g., Architectural, Civil, Electrical, Mechanical, for the purpose of the model review. In addition, this
individual helps create and evaluate 3D model clash resolution metrics and validates daily project compliance
to applicable procedures or instructions that apply to clash detection requirements. The model clash coordinator
will coordinate the design effort between project disciplines and / or consortium partners. Moreover, the Model
Clash Coordinator is responsible to conduct all technical review workshops between different disciplines for
resolving clashes.
5.1.5 Model Driver
A project representative (e.g. architect, engineer, or designer) assigned by the project to conduct the 3D Model
Review (manipulate the approved visualization software).
5.1.6 _Project Engineering Manager (PEM) or Project Manager (PM)
Responsible for the overall design on the project. The PM/PEM is responsible for incorporating the 3D model
review milestones into the project schedule and for ensuring model reviews are conducted in accordance with
this procedure. Inherent in the responsibility of the PM/PEM is to ensure the appropriate members of the
engineering team (Senior Engineers and Architects etc.) participate in the model reviews. Equally important is
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that the appropriate representatives from other functions (Construction, etc.) participate in model reviews, and
that the representatives have sufficient authority and experience to fulfill their responsibilities.

5.2 Construction

The Project Field Engineer (PFE) or a designee, such as the project Construction Coordinator and/or a rigging
specialist, is responsible for the constructability review of a design area. The PFE will provide constructability
feedback in model review sessions, as well as providing input on design features that will promote safe
construction. PFE is also responsible for providing feedback on best practices for lowering total installed cost
(TIC) and increasing construction productivity.

5.3 Commissioning & Operating Services (Startup)

A representative from Commissioning & Operating Services is responsible for providing input at the model
review regarding considerations for start-up and testing arrangements, equipment and instruments, temporary
piping for flushing and steam blow, access to motor operated valves, etc., that need to be addressed during the
design phase of the project.

5.4 Health, Safety, Security & Environment (HSSE)

A representative from ES&H is responsible for providing input at the model review regarding safety and
environmental considerations for construction, start-up, and operations.

5.5 Automation or BIM Manager

Depending on the size of the project the Automation Manager or BIM Manager shall be overall responsible and
point of contact for 3D model reviews, including the coordination of 3D model reviews with all key internal and
external stakeholders.

6.0 PROCESS

6.1 Required Model Review Milestones

The project will determine required project model review milestones, which will vary depending on the type of
project and business line. Model review milestones are typically defined in the contract. Model review milestones
may be based on:

Percent of design complete, e.g., 30%/60%/90%

Scheduled release of key deliverables

Contract requirements (including those that may be specified in the exchange requirements)
Other reasons as determined by the Senior Engineer/Architect, PM/PEM, or Entity.

Typical model review milestones are defined in the Attachments and contain the minimum requirements for 3D
model reviews. Additional informal and/or unscheduled reviews with specific objectives can and should be
utilized as required during all phases of the project.

6.2 Types of Model Reviews

6.2.1 Types of Review

The type of 3D model review at each milestone depending on the industry sector will be as identified in the
Attachments and the review dates will be incorporated into the project Level 3 schedule. The reviews are
conducted by facility areas and/or by system, depending on the business line and/or contractual requirements.
The review types are as follows:

Engineering/Architectural Review (E)
Multi-Departmental Review (D)

Entity Review (C)

Design for Safe Construction and Startup Review (S)
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6.2.2 Engineering/Architectural Review (E)

This review consists of a detailed review of the model by the Engineering disciplines, but is also a good
opportunity to allow a constructability review by the constructors. The review should be done, at a minimum, in
each of the phases described in the Attachments and as required to maintain overall project schedule. In
addition, an Engineering Review is required prior to any Entity review.

Each engineering group and/or discipline is responsible for ensuring the model meets equipment requirements,
project requirements, interferences are resolved, checking any specific design requirements, other
requirements corresponding to the design documents within their responsibilities continuously throughout
design development. Each discipline may conduct their own separate routine reviews, provided that the reviews
comply with the requirements of this procedure (i.e., action item tracking, follow Attachment 5 requirements,
etc.). The disciplines shall generate their own model review checklists, which may vary between review areas.
Personnel that are to be invited to the Engineering Reviews are:

e PMorPEM

¢ 3D Model Champion (attendance is mandatory)

e BIM Coordinator

o Responsible BIM/Model Clash Coordinator (attendance is mandatory)

e Model Driver

e Construction (attendance is highly recommended, especially at the earliest milestones)

e Architectural/Plant Design, Electrical, Mechanical, and other discipline leads (attendance is mandatory)

¢ Responsible Engineers/Designers for the model area/system being reviewed (attendance is
mandatory)

6.2.3 Multi-Department Review (D)

The Multi-Departmental Review should be conducted concurrently with the Engineering Review but may be
conducted as a separate event. In addition to the attendees for an Engineering Review, the following additional
personnel should attend the Multi-Departmental Review:

Construction Representative (attendance is mandatory)

Project Controls Representative (as required/necessary)

Contracts & Procurement Representative (as required/necessary)

Testing and Commissioning, & Operating Services Representative (as required/necessary)
HSSE

The Construction Representative should generate a constructability checklist, which may vary between review
areas.

If 4D, 5D or 6D BIM aspects of the project are included in the review, representation by other departmental
representatives will be required.

6.2.4 Entity Review (C)

The Entity review is to be held as necessary to meet contractual requirements. The Entity review may also be
necessary to obtain operating and maintenance personnel input. The Entity Review is a collaborative review to
ensure Entity expectations are being met as the design develops, helping streamline the design and minimize
any engineering re-work. It is important to remember that this is a review and any modifications requested by
the Entity could be scope changes requiring trend approval prior to implementation unless it is at the conceptual
stage of the design.

Prior to any Entity Review, an Engineering/Architectural model review shall be conducted as close to the date
of the Entity Review as reasonably achievable. It is desirable that all action items generated during the internal
review be closed out prior to the Entity Review; but at a minimum, all action items noted during the internal
review shall be recorded and tracked to resolution.

The same A/E personnel involved in the internal model reviews are typically involved in the Entity Reviews, and
the model reviews are executed using a similar agenda. The Entity should be encouraged to provide input from
their operations and maintenance personnel. Whenever practical, comments made by the Entity should be
closed during the execution of the model review to avert action items unless they require trend approval. When
unavoidable, the action item shall be documented on the project action items list that identifies the review item
and other relevant information as required for tracking. The Project Manager or Prime Contract Administrator
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should be in attendance at this review to assure that any comments that could affect project scope or schedule
are adequately addressed and documented.

Model action items should be closed out prior to initiation of the next phase of the model review. The Senior
Engineer/Architect is to ensure that all 3D model trends (up or down) be identified to the Project Manager (PM)
via the trend program and that any design actions receive prior approval from the PM.

It is the responsibility of each supervisor to ensure implementation of review comments applicable to their
discipline. The Senior Engineer/Architect and supervisors shall ensure that all comments are resolved.

The following should be represented at the Entity Review: we should specify in detail who should attend form
entity/strategic partner sides

e Entity (includes corresponding representatives of the A/E representatives below but also include
representation from Operations

o Project Management

Construction

Testing and Commissioning

HSSE

Engineering Manager (or designee)

AJ/E personnel (Architectural, Structural, Mechanical, Electrical, etc.)

6.2.5 Design for Safe Construction and Start-up Review(s)

This review is to be conducted concurrently with an Engineering review when practicable, and is administered
in accordance with Safety in Design in EPM-KEO-GL-000014, Codes, Standards & References. A construction
representative, testing and commissioning representative, and safety representative are required to be present
during a Safe Construction and Start-up review.

6.3 Prerequisites for Model Review

6.3.1 Model Content

The project/Entity shall establish the design features that are to be completed by each discipline prior to the
commencement of the various model reviews. See Attachment 7 for an example of the recommended design
content by milestone. The discipline deliverables list shall meet the LOD milestone requirements as identified
in the BEP.

6.3.2 Interference / Clash Checks

As a minimum 3D model clash checking shall be performed in accordance with project specific procedures. It
is not necessary to resolve all the clashes prior to the review, but the resulting clash review tag files shall be
available during the review. It is recommended that clashes be resolved as early in the process as possible and
not left until just before the formal model review. All clashes shall be resolved before the 90% 3D model design
review.

6.3.3 Data Quality Checks

Data that originates in the 3D model may be electronically exchanged with various downstream applications
and users must periodically check to assure that the data is free of errors. Common data errors found in 3D
models include duplicate tag numbers, incorrect format or missing component tag numbers. As applicable, each
discipline shall perform data quality checks as described in the project specific BEP and make all necessary
corrections prior to scheduled model reviews. Data quality and completeness reports should be addressed
during model review sessions as required in the BEP.

Note: Data used for 4D and 5D BIM models may also be present within the 3D design models. Data quality
checks should also insure that these attributes are correct. 4D and 5D aspects of the project may be reviewed
during separate review sessions and with other departmental representatives.
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6.4 Conducting the Model Review
The 3D Model Champion with assistance from the BIM coordinator and responsible designer/engineer for the
area being reviewed assure that the review sessions are conducted according to the Model Review Schedule
and shall:

e organize, schedule, and direct the model reviews, including identifying the specific areas of the design
that will be reviewed at each session and identifying the key individuals who are required to be in
attendance.

e make an advanced distribution of the meeting agenda. If the model review includes the Entity, then
notification shall be made in accordance with the contract (if contract is silent on this, then at least one-
week advance notice is required).

o assemble (consolidate) the various discipline and/or facility models into a single model for the review.
Clash and data quality reports shall be distributed as part of the meeting agenda.

e capture all comments as electronic location-based tags during the review.

e ensure that all comments and decisions made during the model reviews are recorded and captured in
a Model Review Action Items List, similar to the example shown in Attachment 5. This list may be
developed using a comments export feature from the chosen software tool used during the model
review.

e issue 3D Model Review Meeting Notes to all participants within 3 working days following each review.

e coordinate the resolution of all action items.

e provide periodic status to the Senior Engineer/Architect on the progress of action items closeout.

o ensure the 3D Model Review Meeting Notes for each review are entered into the project Enterprise
Data Management System (EDMS).

e prior to reviews including the Entity, the A/E Senior Engineer/Architect, 3D Model Champion, and the
appropriate supervisor(s) should have a planning meeting to establish the following items:

o Objectives and scope of the 3D Model Reviews
o Expectations (A/E, Partners, and Entity)
o Extent of optional reviews
The preparation and use of a model review checklist is required to assure that space allocations are adequate
to satisfy life safety/building codes and contractual obligations for the O&M of the plant/facility (refer to
Attachment 8 - 3D Model Engineering Review Checklist).
6.5 Recording and Resolution of Comments
6.5.1 General
The comments and decisions from a model review session are recorded in a 3D Model Review Action Items
List, similar to Attachment 5, or recorded in meeting notes which shall be maintained for each review and
retained in the project EDMS as a project record. Wherever possible all
comments made during the model reviews shall be noted, or tagged, within the model using
commenting/mark-up tools.
When possible model snapshots shall be included with the comments to aid engineers and designers in the
explanation and implementation of changes. This is beneficial for understanding and clarity especially in
facilitating subsequent verification with the Entity.
6.5.2 Comment Implementation and Verification
Model review comments and their related tag files shall be tracked, the status updated, and closed via a project
action items list. If a comment is not implemented, the reasons for non-implementation shall be stated.
The 3D Model Champion, Senior Engineer/Architect, and discipline supervisors should, to the extent possible,
ensure that action items generated during a model review are addressed prior to the next scheduled model
review. The PM/PEM shall ensure that after the final model review of an area/system that all model review
comments are resolved prior to release of design deliverables for construction/fabrication or that “HOLDS” are
applied to the deliverables as appropriate.
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7.0 ATTACHMENTS

Model Review Covenants

Acceptable Reasons for Model Review Changes

3D Model Review Meeting Notes

3D Model Review Record of Model Comment (Typical)

3D Model Review Action Items List (Typical)

Example 3D Model Review Requirements for Building Projects: Review Milestones
General 3D Model Review Requirements: Recommended Design Content by Milestone
General 3D Model Review Requirements: 3D Model Engineering Review Checklist
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Attachment 1 - Model Review Covenants
The 3D model review is one of the primary tools to ensure the design is in compliance with contract
commitments.
The 3D model review ensures adequate access, constructability, operability, maintainability, and safety
of the facility.
The 3D model review ensures that the design model itself is being properly developed according to the
project’s requirements and BIM Execution Plan.
Changes will result in rework and may lead to increased costs and schedule delays. Changes should
be limited to those reasons as outlined in Attachment 2, “Acceptable Reasons for Model Review
Changes.”
The P&IDs have been through all necessary reviews prior to the model reviews. Subsequent changes
during model reviews should be limited to situations where the design will not function (not applicable
to model reviews performed at the conceptual design/development milestones or for business lines
other than Power).
Any change is possible, but not all changes are required.
A late change to save money may cost money.
A minor change still costs time and money to address and close out.
Early is good; late is bad. (Remember the Cost-Influence Curve shown below)
As members of the model review team, it is imperative that everyone actively participates, provides
relevant input, listens and considers the input of others, and supports the effort to progress the design
towards successful project completion.
S -
- w
o S
-
E
—
Design Construction Startup
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Attachment 2 - Acceptable Reasons for Model Review Changes

The purpose of the 3D model review session is to facilitate a check of the technical aspects and to assure the
design conforms to the customer project requirements. Changes to the design are generally limited to the
reasons noted below unless a trend is prepared and approved by the client. Acceptable reasons for changes
include:

Safety
e Required to meet OSHA, other life safety, or contractual safety requirements
e Required to address a specific hazardous finding as defined in the contract

Cost
e Change will result in lower total installed cost (TIC) / higher construction productivity. Changes that will
result in significant cost savings shall be identified for further evaluation and impact on the project design
and construction schedule.

Operability / Maintainability as defined the contract
Required to meet the contractual facility O&M standards or facility instructions including:
¢ Emergency shutdown procedures
e Emergency response procedures
¢ Noise commitments to community / OSHA / local permit
e Environmental regulations
e Fire protection
e Safe isolation of equipment

It Won’t Work as defined in the contract
e Required to fix O&M conditions
¢ Required to meet proper engineering design (system hydraulics, thermal stress, net positive suction
head (NPSH), etc.)
e Required to meet start-up and shut-down operating conditions
e Required to meet the defined future expansion (if applicable)
e Required to meet process design parameters

Contractual Requirements have not been met
¢ Required to meet project standards including codes and design criteria (ASME, Building, etc.)
Facility operating standards or facility instructions
Operating / construction permit conditions
To realize significant cost savings*
To fix inoperable conditions (e.g., max. operating pressure exceeds allowable design pressure,
nuisance popping of relief valves)
e Fruin level of service (pedestrian flows)

Constructability Requirements have not been met
Interferences identified

e Crane and heavy haul loads during construction

e Does not support construction sequence

¢ Not cost effective to construct
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Attachment 3 - 3D Model Review Meeting Notes

Cover Sheet (Typical)
[A/E company] 3D Model Review Meeting Notes

PROJECT JOB NUMBER DOCUMENT NUMBER DATE(S) OF MTG.
Entity Job XXXXX-000-XX Day, Month, Year

Project Name:

LOCATION/PURPOSE/OBJECTIVE
Location of model review area, e.g. location in facility
Purpose/objective of 3D model review e.g. 30 percent multi-departmental model review

[A/E company]:

Mohammad Ali Project Engineer +966-11-345-6789
Attendee Name Title phone number
Attendee Name Title phone number
Attendee Name Title phone number

Entity or Vendor or ???:

Ahmed AlOmar Project Manager +966-11-345-6789
Attendee Name Title phone number
Attendee Name Title phone number
Consultant or Other??7?: +966-11-345-6789
Attendee Name Title phone number

DISCUSSION/COMMENTS:

ACTION ITEMS:
See Attachment 5, 3D Model Review Action Items List

APPENDICES:
1. Title (number of pages) for example see Attachment 4
2. Title (number of pages) for example data report, clash report

PREPARED BY SIGNATURE COMPANY DATE
Mohammad Ali A/E Company XXIXXIXXXX

Note: The comments will be clear, concise, and descriptive and include attributes, as appropriate, such as object
names, object ID numbers, equipment tag numbers or line numbers, and the respective model volume location,
as well as recording the discipline responsible for resolution.
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Attachment 4 - 3D Model Review Record of Model Comment (Example)

Model Review Milestone: 30% Date:
Comment Tag No.: 12

Model Area:; xxxx

Comment: Verify that adequate removal space is provided for removal of valve actuators.

Assigned to: Piping

B N
a 1
(9%
Response by assigned discipline:
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Project:

Review Milestone:

3D Model Review Procedure

Attachment 5 - 3D Model Review Action Items List (Typical)

Review Date:
Review | Model Lescnption Action hesponsible | Status Required Forecast Actual Remarks
Item Mo, | Location | of tem Required | Discipline {Coen Completion | Completion | Completion

el ar Date Date Date

Farson)

Clocad]
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Attachment 6 - Example 3D Model Review Requirements for Building Projects -
Review Milestones

The following table defines the typical 3D model development review milestones for building projects. Other

types of projects shall modify the table to fit their needs as appropriate.

Ref. No Review Milestone | Review | Schedule Comments
Topic Type
i 10% Compleie - E, ¥ Prior to Rew. & s Gazmezra | B kdineg Liavyout
Caoncepisl Deskgn frchiieciural Drasing Eslablshed
e M MEF model conbent af
this finme
Jiroh. deslgn conpepk
criierabasks el
2 0% Compleie - E, OnEC e rouiing of meador <Major Equipnesnd and Euk
Schemaik Deskgn ppimeghduct runs, and Commod By Space
B OEES SDOlS Allccaikan
sPrior b dizkad bed Jaroh. Design
ppingMduct componantg | Dewdopment-complile,
=Tl o] space alocaion bHg
ploiune consiruciabl by
reew
3 B0 Complole — Dhebadbed E, OnEC <A prodminary Constuciabiity Fevios
Cesign vendor Sguipnmeenk
Informmaiion reoehsed
aned meendeiad
4 S0 Complole — Dhebadbed E, OnEC At final syshem Plans, Delalks & Ecciions
Cezign deskgn and tepeal compheie
vendor informadon
chosen as design
Exaecis
i ter dataiksd
plumkbing and HYAC
e kgn o Timad LD
5 100 Complele — |ssued E, OnEC Prior o 1009
for Chasign inbend o Drawing Bubmission
Caonsiruction A fer inporporadon of
reiew commaenis
Review Type:

E = Engineering

D = Multi-Departmental
C = Entity (must to be conducted after E,D and S reviews)
S = Design for Safe Construction and Startup — To be conducted separately from Entity review
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Attachment 7 - General 3D Model Review Requirements: Recommended Design Content by Milestone
Add or delete requirements to suit industry sector

NOTE: “X” indicates the review milestone for the item or commodity.

HESIM'ONSIHLE InEM s s - L H 1L P -
LISCILINE
Archlecuri
DL Maine £ K X X X X X
Azpkeatl Doded ard H ] ] X X X X X
i and Uctapancy Classfcal X X X X X
Carszral Bu 3 ared Ao X X X X X
H & ] nd Cecop i Seperalnm - F Hu w, F " X X X X
f -3 "ra= §End S i Ealan ES ES ES ES ES
X £l Cared 1 X X X X X
e of (Spsa: Doar, SHarm, LaddSam L H, E C] J ez = EN EN EN EN EN
ComnA A I Tra FartZar el Exl
SEak Erccdans and Foe mled WAk ard Pambes ] X X X X
Sde— | 1Ak id Ascen, (e LhEc®arg 1 SEpAtE i lancims X X X X
Slcwahs 5 Az, Far o ITE B
supnant Platiorma, Catwaba and Guscds @l Ogdaridon sl L rhrdas EA EA EA EA
eln p=d H& 4-1"larms e ound aed Teseez] Dot nce X X X X
Lo nesn wils HEP X X X X
& Uezatine=|l Esho=a ared Fm Prakeden Messunss X X X
AzoiEnIs and Kak al Hanm, & pEizke Enlmescis, P asng X X X
el Equiz Roal acsess, Roal * atlzra & Dasmepouls | & & &
Y 1trwr Kiaah, Fal &, Bnoew Luands | i jar-edd
St i i Irra: a=d Ex Aals= e A Hatss LS LS LS
Waahiisz 3, Corsfraden and Exzars Jamh
nkanor © d3, Poneralnre ard La H ES ES ES
=gy Ef = &= LE Lomzba & & & & &
‘o dewTas B aksEye, v = H =1 B | d i Torwn e, Moachn A st L L L
=1 1N Corsedam o & & & X X
z0d N EEn Miasu nms & & X X
HESIM'ONSIHLE InEM s s - L H 1L P -
LISCILINE
SRsag I Are X X
Catd Resdars ard i ¥ X X
m-thicaza dies X X X
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Attachment 8 - General 3D Model Review Requirements: 3D Model Engineering
Review Checklist

The model review will consider, but is not limited to, the following items:

1.0 GENERAL

1.1 Accessibility

1.2 Constructability

1.3 Environmental

1.4 Maintenance requirements

1.5 Operational requirements

1.6 Regulatory Requirements

1.7 Safety requirements

1.8 Technical Requirements

1.9 Code Requirements

1.10 Owner/Entity/Contract Requirements

2.0 ARCHITECTURAL/PLANT DESIGN/SPACE CONTROL

2.1 Access/egress paths shown and requirements met in occupied spaces

2.2 Fire Marshall Requirements considered

2.3 Access/egress paths shown and requirements met in industrial spaces

2.4 Stairs, ladders, cages, and handrails on platform meet safety requirements

2.5 Keep walkways and access paths clear of interferences

2.6 Architectural details such as siding, fire walls, windows, roll-up doors, stairs and doorways

2.7 Routine operating spaces identified, ease of operation considered

2.8 Maintenance spaces identified, ease of maintenance considered

2.9 Crane hook coverage, crane / hoist travel and clearance of drop zones, adequate sizing of
equipment removal hatches, laydown space

3.0 PIPING

3.1 Economy of piping arrangement

3.2 Valve hand wheel and actuator access / orientation

3.3 High point vents and low point drains

3.4 Accessibility of all valves

3.5 Adequate maintenance space at equipment

3.6 Piping requirements at control valves and flow elements
3.7 Arrangement of connection to external utilities

3.8 Slope requirements

4.0 CONTROL SYSTEMS

4.1 In-line instrument location and orientation

4.2 Access to and orientation of instrument connections on vessels and storage tanks

4.3 Reserved space for externally mounted level gauges, level switches and transmitters

4.4 Verify flow element upstream and downstream straight run pipe length.

4.5 All temperature, sample and analyzer connections should be in a flowing line.

4.6 Reserve space for instrumentation stands and racks for transmitters and other instruments
mounted off-line.

4.7 Location and orientation of instrument taps.
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5.0 ELECTRICAL

51
5.2
5.3
5.4

Cable tray, isolated-phase bus, segregated phase bus routing.

Electrical panels and transformers, including panels mounted on skids

Location of local control stations

Rating of electrical equipment — driven by wash-down, corrosive environment, sprinkled areas,
etc.

6.0 CIVIL/ISTRUCTURAL/ARCHITECTURAL

6.1
6.2
6.3
6.4
6.5
6.6
6.7
6.8

Major structures including bracing and gusset plates

Above & underground portion of foundation

Stairs ladders, cages and handrail on structures meet safety criteria

Keep walkways clear of interferences

Show miscellaneous electrical equipment supports, i.e., MCCs, load centers
Equipment pads

Site contours

Discuss/identify locations of concrete floor penetrations for pipe and/or field run conduit

7.0 EQUIPMENT

7.1
7.2
7.3
7.4
7.5

Maintenance space, including pull spaces

Removal clearance and means of handling for pumps, motors, heaters, etc.
Size of doorways and access openings for equipment removal

Access to control panels

Stairs, ladders, cages, and handrails on platforms meet safety criteria

8.0 HVAC

8.1
8.2
8.3
8.4
8.5
8.6

Duct Chase/Shaft locations

Duct routing

Duct supportability

Access to dampers, instrumentation in ductwork, and equipment access doors
Air Distribution devices (e.g. air terminals, louvers, return grilles, registers)
HVAC Duct Insulation and silencers
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