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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
The purpose of this section is to provide instructions on the use of checklists, templates, deliverable lists,
Guidelines, etc. (henceforth collectively referred to as Design Aids) developed for use by the Entity
For the design of all government Infrastructure Projects across the Kingdom of Saudi Arabia. The instructions
presented in this section are applicable to all Design Aids developed for all Engineering disciplines. This section
also carries the details of non-discipline specific Design Aids such as templates for tagging procedures,
templates for technical specifications, calculation checklists, etc. applicable to all Engineering disciplines.
Details of Design Aids applicable to each engineering discipline are listed in the reference section 4.0 below.
2.0 SCOPE
The use of Design Aids, as applicable to the project scope, is mandatory on all infrastructure projects across
the Kingdom of Saudi Arabia. Infrastructure projects include but are not limited to: site utilities; site development;
roadway systems; industrial infrastructure development and to other types of facilities including all types of
buildings. The applicability of various components of Design Aids on a project will be dependent upon the
Scope of Work of the project. For every project, the Entity shall identify the components of Design Aids
applicable for every engineering discipline including non-discipline specific Design Aids (included in this section)
during the initial phase of design. The use of Design Aids shall be included by the Entity in the A/E’s scope of
services.
Design Aids are intended to cover most project types, but may not include all the design requirements of
specialized large industrial projects. For these projects, the Entity shall develop required additional Design Aids
for use by the A/E.
3.0 DEFINITIONS & ABBREVIATIONS
Design Aids - collective term for all checklists, templates, lists, design guidelines, discipline specific procedures
and sample installation Standard Drawings that are included in this guideline.
Architect/ Engineer (A/E) - organization that undertakes studies and/ or design of projects
Entity - A Saudi Government organization which is responsible for the delivery of government funded
infrastructure construction projects.
Refer to Volume 6, Chapter 2, EPM-KEO-GL-000011 (Definitions and References) for the list of general
definitions and abbreviations.
4.0 REFERENCES

e EPM-KEC-GL-000002 - Civils (Site work and Roads) Design Aids

e EPM-KEA-GL-000002 - Architecture Design Aids

e EPM-KES-GL-000002 - Structural Design Aids

e EPM-KEM-GL-000002 - Mechanical Design aids

e EPM-KEE-GL-000003 - Electrical Design Aids

e EPM-KEE-GL-000004 - ELV System Design Aids

e EPM-KEC-GL-000003 - Utilities Design Aids

e EPM-KER-GL-000001 - Coastal Marine Design Aids

e EPM-KEO-GL-000001 - Environmental Guideline

e EPM-KEO-GL-000002 - Geotechnical Guideline

e EPM-KEO-GL-000012 - General Engineering Procedures

e EPM-ENO-PL-000001 - Technical Standardization Plan

e EPM-KEO-PR-000011 - Verification and Validation of Computer Programs
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5.0 THIRD PARTY DESIGN REQUIREMENTS

The Third Party is a stakeholder other than the Entity, such as other interfacing Entities or
governmental/regulatory agencies, including, but not limited to:

Saudi Electricity Company (SEC)

Saudi Private Telecom Companies (STC, Mobily)

Ministry of Transportation (MOT)

Ministry of Defense (MOD)

Coast Guard, National Guard, Civil Defense, High Commission for Industrial Security (HCIS)
Saudi Railway Company (SAR)

Saudi Sea Ports Authority (SEAPA)

Saudi Standards, Metrology and Quality Organization (SASO)
The Ministry of Interior (MOI)

National Water Company (NWC)

Others

The design work requiring Third Party approval shall be in conformance with the standards and requirements
of the relevant Third Party. However, drawing sizes, lettering, drawing numbering systems and title blocks shall
conform to the EXPRO CAD standards, refer Chapter 6 of volume 6 for the details of applicable CAD standards
Procedure EPM-KEO-PR-000008.

The Entity shall define the responsibility for all submissions to all Third Parties including undertaking all
necessary steps such as visits to the Third Party ‘s offices, follow-up submissions, etc. to obtain Third Party
approval of the Entity’s project design. Entity shall ensure that all design approvals are obtained and their design
drawings are approved before preparing their construction package for bid. Refer to the Template - Third Party
Design Approval (Document No EPM-KEO-TP-000010) for use by A/E to record Third Party approval of the
design.

A/E shall obtain letters from Third Parties that the Third Party designs or their existing system have appropriate
capacities to support the proposed development. The final letters shall be submitted no later than the 90%
submittal stage.

The monthly Engineering Progress Report (EPR) from A/E’s shall contain the status of Third Party Approvals.
6.0 SAUDI ARABIAN GOODS AND SERVICES

So far as possible the Entity shall define the use of materials, supplies, goods, equipment, fabrications, crafts
and services of Saudi Arabian origin for incorporation into the Design and Specifications. Refer to Volume 4
(Contracts & Tendering) for the detailed guidelines on the selection and approval of equipment/ materials
suppliers.

7.0 CODES, STANDARDS AND DESIGN BASIS REPORT

The Entity shall include in the A/E’s scope of work the task of identification in the design criteria/ basis of design
the codes and standards applicable on their project including treatment of any discrepancies between identified
codes/ standards for every applicable design discipline. Refer to Volume 6, Chapter 5 for the guide on the
selection of codes and standards and the order of precedence. The mere compliance with the Standards or
declaration of deviations from the Standards does not relieve the A/E from their obligation to make sure that the
work performed by the A/E is fit for the intended use and meets the generally acceptable criteria for quality and
safety in addition to gaining the approval of any code deviation from the permitting authorities. The A/E is the
Design Authority on the Project and as such, shall be responsible for the quality of Work and services performed
by them as per the conditions of the Contract

Refer to Volume 6, Chapter 6, Project Submission Standards and Requirements (EPM-KEO-GL-000015) for the
development of Design Basis Report (DBR), which shall include Codes and Standards applicable on a project.

Document No.: EPM-KEO-GL-000016 Rev 004 | Level - 3-E - External Page 6 of 22

Electronic documents once printed, are uncontrolled and may become outdated. Refer to ECMS for current revision.
This Document is the exclusive property of Government Expenditure & Projects Efficiency Authority. And is subject to the restrictions set out in the Important Notice contained in this Document



W,

General Design Guideline

8.0 DESIGN RISK MANAGEMENT

The Entity and the A/E shall incorporate within the design the lessons learned from similar work performed in
the past by them. The Project Risk Management Plan shall include assessment and mitigation of design risks.
The Entity shall provide input to the Project Risk Management process and take actions to mitigate risks
identified in the risk register. Refer to Volume 13 (Risk Management) for details of risk management processes.

9.0 DESIGN CHECK, REVIEWS AND APPROVALS

The Entity shall define the requirements of its review and approval of design documents (drawings, calculations,
reports, etc.) produced by the A/E.

All design documents at every stage of development shall undergo both checking and the required inter-
disciplinary checking process before these are issued for formal design review or IFC. The extent of inter-
disciplinary checking for each design document will be determined by the document originator depending upon
the document type and the interface with other disciplines. The checker of every design document will be an
independent person who will be qualified and experienced to originate the same document. In addition to the
normal internal checking process, the A/E’s shall use relevant check lists defined in this chapter. After the normal
checking process, the A/E shall use the sample checklists given in this chapter to ensure nothing was forgotten
in the document.

The A/E shall preserve all evidence of document checking, use of checklists and inter-disciplinary checks until
closeout and present the evidence upon the Entity’s request.

10.0 RFP - SCOPE OF WORK

The Entity shall develop the Scope of Work (SOW) document to be included in the RFP for engaging the A/E
services. Similarly, the A/E shall develop, in coordination with the Entity, the SOW for the RFP for Construction/
Procurement/ Specialist Services Contracts. The contents of the SOW should be as succinct as possible leaving
no room for interpretation. The A/E and the Entity shall use the SOW template included in the Procedures for
the Development of Service Requisition (Document EPM-KEQ-PR-000006) for the Contracts involving services.
Refer to Volume 6, Chapter 3 (General Engineering Procedures) - on Procedures for the details of all General
Engineering Procedures.

11.0 DESIGN LIFE OF A PROJECT

The Entity shall define in the scope of work document the design life of all permanent facilities including
buildings, components and systems to ensure their structural, operational and aesthetic integrity last for a
minimum of the intended life of the facilities. A/E’s design shall be based on the life of the facilities as defined
by the Entity. The Entity is to refer to Architectural Design Guidelines EPM-KEA-GL-000001, Section 1.11 on
Facility Life Cycle for guidance.

12.0 TECHNICAL STANDARDS

Technical Standardization comprising of Standard Technical Specifications, Design Criteria and Typical
Construction Detail Drawings (also referred as Standard Details) will bring about the uniformity in the design,
improve safety, reduce engineering efforts and improve craft productivity. Refer to the Document EPM-ENO-PL-
000001 (Technical Standardization Plan), included in Chapter 3 of Volume 6 of the National manual for Project
Management (NMPM) for the procedure on the identification, development, approval and publishing of
Technical Standards on Entity infrastructure projects throughout the Kingdom of Saudi Arabia.

13.0 ENERGY & WATER CONSUMPTION EFFICIENCIES

Many Infrastructure projects involve the construction of different types of buildings including housing. The
buildings in general are one of the largest users of energy and water, and are a formidable polluter in terms of
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greenhouse gas emissions. Therefore, an energy and water efficient building design approach has a high
potential to make a valuable contribution to sustainable development.

In view of above, the Saudi Center of Energy Efficiency (SEEC) and the National Water Company (NWC) have
developed guidelines/specifications for the efficient use of Electricity and Water respectively. The Saudi
Standards, Metrology and Quality Organization (SASO) has updated the Saudi Building Code (SBC) in
September 2018 and its other Standards and Specifications and incorporated, among other changes, the
recommendations of SEEC and NWC on Electricity and Water efficiencies. In addition, the Saudi Council of
Ministers has passed Resolution No. 3 dated 2/1/1438 (H) which mandates the use of District Cooling for all
Government buildings exceeding specified floor area/concentration factor.

For all its projects, each Entity shall define in the A/E’'s Scope of Design the consideration of applicable
requirements relating to Energy & Water efficiency and District Cooling, as defined in the latest Saudi codes/
standards/ Saudi Council of Ministers resolution.

Refer to EXPRO Document No. EPM-KEO-GL-000004 (Improving Energy and Water Consumption in Existing
and New Building) issued as a reference design guideline for the MEP design of all Government buildings.

14.0 INSTRUCTIONS ON THE USE OF DESIGN AIDS

The purpose of Design Aids is to ensure consistent designs across Entity projects and better quality control of
the design. The Entity shall include in the A/E’s scope the identification and use of relevant general and discipline
specific Design Aids in the performance of design scope. The Purpose and instructions on the use of all Design
Aids included in this document are provided below.

14.1 Discipline Design Guidelines

The Design Guidelines, issued for each discipline for reference purposes, have been provided to address the
most common engineering project design elements. They are to be used in conjunction with the requirements
set forth by the applicable codes, laws and ordinances of the Project jurisdiction, recognized industry standards,
good engineering practice and specific project needs. Omission of a reference in these “Design Guidelines”
does not relieve the Entity’s or A/E’s responsibility for compliance with these requirements. The A/E is mandated
to use professional judgment and ingenuity. These are general guidelines, and the A/E shall develop a project
specific Basis of Design, Design Criteria and standards, that will meet the service requirements of the project
with inherent qualities of safe, efficient, and economical operation. The A/E is ultimately responsible for the final
design and its performance. These guidelines are not all-inclusive and the A/E remains responsible to insure
that his design work complies with the contract obligations and conforms to the latest Saudi Building Code
(SBC) rules, regulations, codes, standards and specifications.

The provisions of these Design Guidelines” are not intended to prohibit the use of alternative systems, methods
or components. Due diligence shall be performed by the A/E to ensure the design is equivalent or superior to
the prescribed elements of the guidelines. As required, the A/E shall propose modifications to the guidelines to
meet specific project goals, conditions and requirements for the Entity’s review and approval before proceeding
with the development of a project specific Design Basis Report and Design Criteria which shall form the basis
of the project design.

Refer to the discipline specific Design Guidelines, listed under reference section above, for the use by the
Entities.

14.2 Discipline Deliverable Lists

Design deliverables (drawings, datasheets, calculations, specifications, material take-offs, etc.) are developed
during the design phase to procure material, install, test and commission the projects. The types and number
of drawings/ documents to be developed for a project will depend upon the project scope of work. The A/E’s
scope of work shall include development of all required design deliverables (drawings, calculations,
specifications, etc.) and data such as Material Take Off (MTO), 3D Model, etc. required for the purchase of
equipment and material, installation, testing and commissioning of the project facilities. The design documents
shall be developed for all design stages as defined in Volume 6, Chapter 3 the Design Review Procedure
(Document No. EPM-KEO-PR-000002).
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Typical Deliverable lists, included in the discipline specific Design Aides, provide the Entity and A/E an aid to
identify and define the design deliverables required on a project. This is an indicative list and depending upon
the project SOW, the Entity and/or A/E may add/delete deliverables to suit the project. The A/E shall develop a
register of all drawings/ documents required on a project during the early design phase for the Entity’s approval
before the commencement of detailed design. The A/E’s Progress and Performance Reporting for a project will
be based on the list of all deliverables.

Refer to Volume 9, Chapter 4 (Site Engineering) for the procedure on defining the as-built requirements.
14.3 Checklists

Checklists are not to be construed as a replacement of normal checking processes but an augmentation of the
A/E’s QC process. Checklists cover only the key elements of the design and not the complete document that is
what a checker is expected to go through as a part of A/E’s normal checking process. Checklists are to be used
at every revision of the document development (10%, 30%, 60%, etc.). The list of design documents covered
by a checklist shall be listed in it. One checklist can cover more than one similar design document such as
Under Ground Fire Water Layouts for a zone or an area. One checklist shall not be used for different types of
design documents such as calculations and equipment layouts. If deemed appropriate the A/E can develop
additional checklists for use by their design teams.

A checklist shall be completed and signed by the originator before the document is sent to the checker. The
checker shall check and tick appropriate boxes under the checker column and record comments in the bottom
table of the document. If required additional comment sheets can be attached to the checklist. If a checklist
covers more than one document, then the checker shall identify which specific documents their comments refer
to. All comments received from the checker must be resolved with the originator, document revised (if
necessary) before issue. The A/E shall retain copies of checklists in the Project Electronic Content Management
System (ECMS) until the Engineering close out.

Refer to discipline sections of this chapter for discipline specific check lists. A generic Drawing Checklist,
applicable to every discipline, is provided for use for those drawings that are not covered by any other discipline
specific checklists, see table below for other non-discipline specific checklists included in National manual for
Project Management (NMPM) :

SN Checklist for Document No
Checklist - Drawing EPM-KEO-TP-000002
Checklist - Calculation EPM-KEO-TP-000003
Checklist - Engineering Close Out EPM-KEO-TP-000021
Checklist - Engineering Scope of Work EPM-KEO-TP-000022

AWIN|F

14.4 Templates

Templates are developed for use by the Entity or A/E to develop different types of project specific design
documents such as Design Criteria, Specification, Tagging Procedure, etc. Templates, other than Data Sheet
Templates, contain sets of instructions written in italics. The templates are designed to be editable and form
the basis of a document that will be generated by the originator. The originator shall delete these instructions
and replace them with project specific relevant technical contents. All main section headings as shown in the
templates should stay; the originator can add or delete sub-sections under each main heading as deemed
appropriate.

Detalils of different types of templates and the list of general (non-discipline specific) issued for use by the Entity/
A/E are provided below.

Template - Basic Engineering Design Data (BEDD)

The Basic Engineering Design Data (BEDD) document is specific to every project and is generated by the Entity
and/or A/E. This project specific document shall contain site weather, survey, seismic, tidal (where required),
geotechnical etc. data required for the design of the project.
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Any information provided elsewhere, such as Design Criteria document, shall not be repeated in the BEDD. The
Entity and/or A/E shall develop this document before the Project Design Basis Report and Design Criteria is
finalized.

This template is included in the general (non-discipline specific) templates list, see table at the end of this section
for the template title and document number.

Template - Tagging Procedure

Tagging of equipment, material (cables, pipes, instruments, FCU'’s, etc.) and Buildings (room, floor, wall,
corridor etc.) is required to identify and track equipment/ components on design documents, material
management (purchase, storage, issue, etc.) and identification of cables, pipes, power outlets, fixtures, etc.
Tagging will also be useful for the asset management by the Entity during operation phase of the project.
Tagging system may vary between different Entities depending upon types of assets, accounting system (cost
codes), etc. but within an Entity same tagging procedure should be used across all projects.

The Entity shall develop and issue a tagging procedure for use on every project.

This template is included in the general (non-discipline specific) templates list, see table at the end of this section
for the template title/ document number.

Templates - Datasheet

Data-sheets will be used by the A/E along with specifications to describe specific design requirements (such as
dimensions, rating, design margins) if the specifications are generic and not developed for specific equipment.
For example, a transformer specification may include construction, material, connection types, standards, etc.
but the specific requirements for each transformer (capacity, X/R ratio, tap changes, etc.) is to be covered by
its Data Sheet. The Data Sheet will include designer requirements where suppliers will be required to provide
information starting at the bid stage. Once the design parameters are finalized a datasheet is to be updated with
the final agreed parameters, issued for purchase and construction and it then will replace the Original Data
Sheet issued with RFP.

Template - Document and Data Submittal Requirements (DDSR)

This template is developed for use by the Entity to define the data and document submittal requirements of the
supplier and construction contractor, both at bid stage and after award. For the contracts involving site works,
the construction contractor will also provide input in the preparation of this document. This document shall be
part of the Service Requisition package. Refer to Volume 6, Chapter 3 Development of Service Requisition
(EPM-KEO-PR-000006).

This template is included in the general (non-discipline specific) templates list, see table at the end of this section
for the template title/ document number.

Template - Design Criteria

As described in Chapter 6, the Design Criteria shall be developed for each discipline by the Entity and/or A/E.
The Design Criteria document shall refer to the applicable codes and standards, specifications, the basis of
equipment and material sizing, battery limits and conditions, and details of the design software to be used for
the design calculations, etc. The design criteria can be a standalone document or be a part of the Basis of
Design Report. As described above, the A/E shall use discipline design guidelines to develop the design criteria.

Refer to the discipline specific sections for Design Criteria templates. Depending upon the scope of the project
all the sections of these templates mayor may not be applicable. Also, additional sections may be included to
completely define the design and installation requirements of a project. Depending upon the requirements/
projects the Design criteria may be provided by Entity or its development included in the scope of A/E during
the early part of the design and shall be approved by the Entity before its implementation in the design /
construction.

Template - Technical Specifications
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The Entity shall develop its Standard Specifications and provide them to the A/E for use on their projects. These
Standard Specifications will be reviewed and if required, modified to suit specific Project needs and issued as
Project Specifications after the Entity’s approval. The Entity may advise the A/E to produce additional
specifications that are required as Standard Specifications for a Project and are not available from the Entity.
The specifications shall be developed in the CSI format using an industry approved software such as Building
System Design Inc. SPECLINK-e software.

This template is included in the general (non-discipline specific) templates list, see table at the end of this section
for the template title/ document number.

Template - Third Part Design Approval

This template is developed for use by the Entity for obtaining confirmation of its design by the third parties
having jurisdiction on their projects such as SEC, SWWC, etc., see section 5.0 above for the details.

The following is the list of General (non-discipline specific) templates:

N Template for Document No
Basic Engineering Design Data - Template EPM-KEO-TP-000013
Tagging Procedure - Template EPM-KEO-TP-000012
Document and Data Submittal Requirements EPM-KEO-TP-000008
Technical Specification - Template EPM-KEO-TP-000009
Third Party Design Approval Template EPM-KEO-TP-000010
Template - Standard Drawings EPM-KEO-GL-000018

ol |w|N(F|p

The CAD drawing frames and Symbols by discipline and drawing sizes are developed in AutoCAD format and
available for use by the Entities.

14.5 Use of Design Automation Software

In order to achieve the consistency of deliverables and design tools across the Entity’s projects and the ease of
training Entity engineers in the use of design data, the Entity shall ensure that the same design software is used
on all their projects. The Entity shall ensure that each design software package including its version used on a
project, has undergone its internal design software validation process and is approved for use (see EPM-KEO-
PR-000011 - Verification and Validation of Computer Programs). The Project Automation Plan shall be prepared
by the A/E and approved by the Entity for every project and shall include a list of all design software to be used
for the design.

See Attachment 8: EPM-KEO0-RG-000009 - List of Commonly Used Design and Engineering Software as a
starting point for selecting design and analysis software:

14.6 Typical Construction Detail Drawing (TCDD)

Use of TCDD'’s reduces engineering review efforts, brings design consistency across the projects and simplifies
material take-off (MTO) for procurement and material management at site.

As examples, five TCCD’s for each of the main engineering disciplines are included in the discipline specific
sections of Chapter 7. The purpose of issuing these samples is to provide the A/E guidance on the format and
contents of typical TCDD’s. These samples shall not be used by the A/E on a project. The Entity/ A/E shall
identify and develop all TCDDs required specific to their Projects.

Similar to the Standard Specification mentioned above, the Entity shall provide the A/E its TCDD’s for use on

their projects. If additional TCCDs are envisaged, the Entity shall include in the A/E’s scope the task of
developing the additional TCDDs for its approval before use on a Project.

15.0 CONSTRUCTABILITY & SAFETY IN DESIGN

15.1 Constructability of Design
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Early engagement of Construction during the design phase will help the project optimize the construction
sequence, the use of construction equipment, potential reductions in temporary support structures and create
opportunities for possible use of permanent facilities (storage, water/ power, large equipment access, etc.)
during the construction phase. In addition, construction can provide valuable input during design on
modularization such as use of pre-cast structures (beams, manholes, piles, slabs etc.) which will provide overall
cost and schedule benefits to the project. Technical Queries (TQ) and requests for design changes from
construction will also reduce significantly if construction is engaged during the design phase.

The Entity shall provide construction expertise during all stages of design phases (10%, 30%, etc.) and ensure
that the specific attributes related to constructability are incorporated in the design by the A/E. This can be
achieved through assigning a Construction Coordinator on every project who, as a minimum, will participate in
the design reviews (10%, 30%, 60%, etc.) to provide construction input. This coordinator will have previous
construction experience on similar types of projects. The Construction Coordinator will guide the design teams
on constructability requirements and develop the checklists to suit the scope of each project. The design will be
reviewed against such checklists and comments during design reviews will be recorded in the design review
report and closed before the next review cycle.

15.2 Design for safety

Design contributes to the site personnel safety not only during the O&M of the facility but also during the
construction phase by making appropriate decisions during the early project execution phases. Besides O&M,
all the engineers and designers on the project are required to consider the health and safety aspects of the
construction and startup activities necessary to implement their designs. At an early stage in the design process,
Engineering will need to consider general hazards that their designs have the potential to create, such as falls
from height, working in potentially contaminated conditions, energized systems, etc. As the design develops,
hazards relating to specific items will need to be considered. Once hazards have been identified, the
responsible engineer will need to consider the risk from the hazard and the means by which it can be mitigated.
If a design solution is not available for any identified safety hazard then this will be elevated to construction and
included in the risk register to be taken up during risk assessment reviews.

Actual hazards likely to be encountered will vary depending upon systems, equipment, and structures being
designed. Examples of the principal hazards to be considered include but not limited to:

e FALLS FROM HEIGHT: Typically, these are from access points, ladders, scaffolding, fragile roofs, roof
edges or holes in roofs, structural steelwork, temporary work platforms and other parts of floors or
surfaces.

e SLIPS AND TRIPS. Typically the selection of walking surfaces to avoid such hazards, such as diamond
plate grating

e TRAPPED or CAUGHT BY SOMETHING COLLAPSING OR OVERTURNING. Typically these are
buildings or structures or parts of thereof, earth or rocks (e.g., trench collapse), equipment movement

(including lifting machinery), collapse of scaffolding, vehicles overturning, and items falling from
temporary supports.

e STRUCKBY MOVING VEHICLE. These include bulldozers, excavators, private vehicles, road tankers,
etc.

e STRUCKBY FALLING/FLYING OBJECTS. Objects falling from height, falling into excavations or from
vehicles.

e CONTACT WITH MOVING MACHINERY. Conveyor belt and hoist, vehicles or plant and pedestrians.

e ENCLOSED SPACE HAZARDS. Confined space access for internal parts installation, painting and
coating.

e CONTACT WITH ENERGIZED ELECTRICAL CIRCUITS. Overhead or underground lines in work area.

e EXPLOSION AND FIRE. Fire protection and building design standards will dictate permanent plant
designs, but consider the temporary conditions during construction.
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EXPOSURE TO HIGH NOISE AND VIBRATION LEVELS. These can be temporary such as Steam
Blows or associated with permanent plant equipment, of various tonal qualities.

EXPOSURE TO VENTING AND RELIEF OF HIGH TEMPERATURE AND PRESSURE STEAM,
WATER, AIR, AND HYDRALIC FLUIDS

EXPOSURE TO COMBUSTIBLE AND ASPHYXIANT GASES, AND COMBUSTION EXHAUSTS

EXPOSURE TO HAZARDOUS CHEMICALS, FIBERS, AND DUSTS

Each project will have unique design features that need be uniquely addressed by the design team. The Entity
shall ensure that the A/E’s design scope on the Entity’s projects includes identification and mitigation of hazards
during the design phase.

Refer to the document no. EPM-KCC-PR-000005 (Project Construction Constructability Procedure) in Volume
9 of National manual for Project Management (NMPM) for the guide on developing constructability checklist.

16.0 ATTACHMENTS

©ONoGA~WNE

EPM-KEO-TP-000002 - Checklist - Drawing

EPM-KEO-TP-000003 - Checklist - Calculation

EPM-KEO-TP-000008 - Template - Document and Data Submittal Requirements
EPM-KEO-TP-000009 - Template - Technical Specifications
EPM-KEO-TP-000010 - Template - Third Party Design Approval
EPM-KEO-TP-000012 - Template - Tagging Procedure

EPM-KEO-TP-000013 - Template - Basic Engineering Design Data
EPM-KEO-RG-000009 - List of Commonly Used Design and Engineering Software
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Attachment 1 - EPM-KEO-TP-000002 - Checklist - Drawing

(This checklist to be_used.if another specific drawing type checklist is not available)

) = -
PROJECT MAME DRAWIMG MO REV.
ORIGIMATOR CHECKER
MU& | YES | HO | NIA | YES | HD
Preparation and Checking
o1 Does the drEmur.'ug comply with applicable codes, standards and olololololo
reqgulatory reguirements?
Dioes the drawing comply with spplicable project design criteris,
02 | system or struciural functional requirements, Scope Book, and Design Oo|o|D
basis documents considersd? |
02 | Is the latest background used in the drawing? O(0D(D(o({O|D
4 Has information from the latest celoulations supporting the drawing olololololo
bean used?
03 | Match lines checked and are correct?
08 | Has it been reviewed for constructability ? - OO0 0ojojo|g]
07 | Operability requirements considered? o D(D(D(o({D|D
s .l'-"..l:'.-l:'.-EE-?IbI|I|:}' and n:uther |:|e5|g||:| provisions (lnclu.dlng safely in F&i@jﬂ' olololololo
for maintenance. repair, and in-service inspection b sidered?. ||
28 | Has an interference check been performed and cl§shEs resobead™ oDlojojolojO]
10| Are the references provided and comect? .\ 4 M0 ¢ % oglojojojo|O
11 Motes provide reference fo applicable spadi i . 8, ‘sfendard details,
key design reguirements such a5 ma crete class, ete.?
On Izzued for Construction dreslifias. h s been placsed for
"2 | items with incomplete or prelifinanrinfgrmation? H E e
13 | Ara the battery limits far dEEign{-ﬁuﬁ#thinﬂallatiun cleary markad
Co-related Documents
Hawve all outstanding change items such a= Design/Field change
14 notices been incorporated? ol Bl el Bl Bl L
Coordination and Review
15 Has appropriate interdisciplinary and infradepartmental coordination olololololo
bean done?
18 Hawve reviewsars from other disciplines/departments evaluated items
pertinent to their area and provided their comments?
17 If applicable, has the drawing been stamped by a registered
’ professional enginesr?
Administrative
18 Is the_DrEu.nng number and template in accordance with the Propact olololo
Reguirements?
18 If revised, !‘IE".:'E revisions besn cdearly identified with clowds and clear olololololo
statement im revision block? | |
20 | Have previous revision indications been removed? DD (D(D({D|D
Onginatar's Mame § Sigrature and Date Checker's Mame { Signature and Date
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Attachment 2 - EPM-KEO-TP-000003 - Checklist - Calculation

PEOUECT FAKE CALCULATION MO REY
DRI A, 1L CHECHEIE
MiA | vES | MO [ Mis [veS | BD
A. General
1 4 thir calculaton leginie logicad and ordedy fashion and dses standand ololololol|lo
caloulalion fesspdaiatn thit procedurs EFW:KEDP R-0030033
Tabke of Tonlenis, T used, consisiend wiih e cadouation inoludineg poge
I - oOo|o|o|o|o
] % Ihe purpose of the caloudalion and imended e of e onom cleady stated? [0 [B [0 [ [ 2 | B
% Thir ooversheel mropanly oonpieind, Inciuding i, cakcuwlation musmser (in
4 acoordance with ihe Enily’s Document Mumibering Sysiem ), Discipine and (= = - - O - - |
Calculation Slalus Desgnater?
5 Eirg The ol culalion revislons cloary idendifed 7 FHERERLERLEL
Do all pages of atlacherenis and appenydioes Inoisde [ob number, ool culadion
& raambspr, revision number, afiachmenbiappendin number, page nuenber faiin ololo|lolo!lo
@ h atiachmenifappendix indepandenty nag naded], and thie sauroe Tor e
affachmenl and'or appendix? "
- % thar todal number of shaats im0 mmain body of e cake tatihoul any oplolololo|lo
! aifizes hmanis or appendioes] Bsod oormeciby on e cako eraheat?
& :Iz':llm;nar'.- mdsrmatian was used in thi cnhulmﬁ:\m n st olololelolo
o i caloulaibon s being wsed for Ln.r.'ns '-;:_'j}u"'l been comveried io olololololo
"Confirmad™7
Hawe the inftals of The arig eben propery @nlened inthe
e "B and "CHECKED™ boun 2f7 a|a|aaoa
Wihem revisng a calks n 'ht.'!b chaarapes baen propery indicabed by
" use of rewislon bars margin’? aaaanao
B. InpuwtData & A
Dsees (It al the codes! shandards the calodalion b based on and ane s
1z codes specifiad in the Prgject Desgn Basks or specfcalons? ea|o|o|o|Q
. | Are i dala ol sources comectly used and clearty idenifed and religvabio
= { I meok rerirzvaltie, B0 b inchsded in the caloulatian)? a|a|aaoa
e ol Deskn inpois "Esued for Use” or vendor dooument " Slaias 177 W nod,
14 | Is fne calouladion Bsued Tor "Prelmdnany Informaton” shich will mesed e (= = - - O - - |
confrmed in B fuiune
4 thare o compdeie ISl ol vald and reasonable assumpdons and &ngineening
15 |udgmanis stated along with suppaing lechnkcal rabonake? a|a|aaoa
C. Method of Analysis
Deregets Bhale kool o boon s @i @Con pied mgthodokogy thad represenis a
18 "Elandand of Frachoe™ wsed in silar applications? ea|o|o|o|Q
% the methodoloqy readily undersiood, and |s 1§ appropriale for P hype of
17 | cakulatian, inecoordance with applocatie codes, standacds, and local (- - - - -
regulations?
g Tl equalions comect, appeupiabe for use. source kenided, and
12 derationiustifcation proyided for majar qufjl_j_ﬁ‘i ol o COMesn UsageT a|a|aaaa
18 | fre inp and ouiodis In 1 unis? Ny - HE-NE-NE-EE-EE-]
D. Use of Analysis Snfn{t,gm\i:\ "-\"5,}5’}
I 2 5l sofwan used, imame and wers o) in e body
70 | of the calodations uss My the Endly and DesignCondracior's | & |0 |8 |0 | @ | &
crfantzation .
Has lht"ﬂ'ril* erifhed ared wad kdaied by e Daesign
1 Caanirac e ol 1an peronming e analysls? aaaanao
Cenes rodde | thaak hias been creabed, adequalely refeci acbua [or
77 | ok i condiions (e, dmensonal aooracy, iype of (= = - - O = - |
Mo lorns s, Hoe Shepes, ol )7
f th calpulation ponkains @ krge amount of inpulfouiput dala ek wouid ke
23 the chzckingiverilcalion process dala laborious, nas & sinpiied means been ololololo|lo
i i shoe oo nd skenoy and acousracy withoul having o senfy all the data
eniries?
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Attachment 3 - EPM-KEO-TP-000008 - Template - Document and Data Submittal Requirements

Document and Data Submittal Reqguirement (DDSR), Template

The following table indicates and identifies the minimum Document and Data Submittal Reguirements
{DDER) for this Contracts

DE;_R Description Submission Requirements & Schedule
& B L+ E F -
= - _
B | Eg= g8 _[ze: a9 = _ H
e | S 2535 EZg|zs3g 52 | 2.
o = = Ba 2w = = 2= 5
G2 | 538 |gaz2%|%es[3E0 =3 £
= E'—'E €| 2ET| 258 ] E
5 Seh EE S B2 = EEEE |- ¥ 3=
5g | Bz £ Smg E3 = E
DOCUMENT SUBMITTALS AND
SCHEDULES
1 An electronic list of all document
submittals, identified by the lkem
Numbers of this form with an
associated Seller submittal
mamier.
z Manufacturing & Delvery Schedule
{applicable for MR)
] Progress Reports
Guality Assurance (AA) Quality
Contrad (QC) A
a Cuality Plan ~ | \ A
& Zuality Assurance Frogram /\\ /\\;
& Inspection & Test Plan {ITF) N\ VJ /
T Quality Assurance Program per
Contract Reguirements (for
contract packages only) (\ \ >
E Index 1o cerified Ma u k}
Record Book (MR /\,>
2 CZertified Manufzciu =}
Book (MREB)
Environment, Safety and Health
0 Eguiprment reliability checklist
il Documentation ta achieve noise
reduction messure to obiain
dBEiA)
TRANSPORT AND STORAGE
12 Bill of Material/Packing List
including sub tier BOM and
shipped loose component kst for
Shipment
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Attachment 4 - EPM-KEO-TP-000009 - Template Technical Specifications

\V/
)',\'( EX P R O Template - Technical Specification
daoglall Wilcgpinellg (§laill selas di

Expenditure Efficiency & Prajects Authoricy

Table of Contents

1.0 GENERAL 5
2.0 PRODUCTS 5
3.0 EXECUTION 6

%i@@
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V/
)',\'( EX P RO Template - Technical Specification
dogiall Sleguielly Gl osles di

Expedituie ETfit éncy & Projects Autharity
Experdicute Erfic ency & Projects Authoricy

1.0 GENERAL

1.1 Work Included

1.2  Related Work Not Included
1.3  Service Requirements

1.4 Terminal Points

1.5 Quality Assurance

1.6 References

As appropriate this part of the specification shall contain:

1. Definitions of terms used in this specification

2. Description of equipment/ material covered by the specification

3. Inclusions and exclusions of the equipment/ material (e.qg. compressor specification may exclude
air receiver vessel but interconnecting piping included)

4. Site Environmental conditions, quality of utilities or feed, etc,

5. Battery limits of supply (tie-in information with connecteg-€quif

6.

standards for the goods and services being pro
7. Reference to applicable codes and standard

|2
2.0 PRODUCTS —< ) )

2.1 Materials
22 System Requirements

2.3 Controls, Instrumentation, and Electrical Requirements
2.4 Fabrication

As appropriate this part of the specification shall contain:

1. Provide functional description of the equipment

2. Reference to data sheet (if produced) or provide performance data (size, flow, voltage, size, noise
level, max dimensions, etc.)

3. Material of construction (and exclusions such as asbestos), specific requirements of components
(e.q. instruments, cables, pipes, valves, etc.)

4. Provide electrical and control/ requirements if applicable (e.g. DCS/ PLC, Local CP, SCADA
connection, etc.)

5. Any specific requirements with fabrication method

6. Design life

The specification writer should avoid describing the method to be employed by the Contractor to reach the
degree of finish required. To do so may block innovation on the part of the Contractor, restrict the use of
different methods or machinery, or even relieve the Contractor of his contractual obligation for the quality
of the end product.

As needed additional sub-sections (x.7, x.8, ...} and sub-sub-section (A, B, C, ....) can be added.
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Attachment 5 - EPM-KEO-TP-000010 - Template Third Party Design Approval

MAME OF ERTITY ENTITY s LETTER Ha DATE
Ta Tha Address of Taig-Easy nawng junsdchion i Snny's Proksct
Subyject z - )t T P En HE, f

Relerence Proige refisrenos of mesting oF JISCUSSIaN RNEn (e apermye’ Was geemed o 5e prantzg

Adtention Mame with Designation of Thirg Fapy persar sutharzed to dporave deslgm Jooumants

Dhear Sir, @
This is further 1o vanous mestngsloormespg ||:: i) :E fooour last discussionsimesatings on

at 'ﬁ.“& \\\‘ batwasn br. ARC af (vame of me Enfy,
TOF 15 S

(TR E

{Cesipnston) with your Kr. DEF ) on the matter urder subject

Basad on abave we consider the following design document= as appraved by (Wame of e Thing Sardy)
unless we bear atherwizs from you within five working days of E=oe of this letier. (Name or me Entiged will

procesd with the purchase and construciion of the (Name of fhe EachBpfroect bassd an these

descumanis.
Revislon
™ Doowmenit Moo Doowment THEs 4 Dt Hofsr
Prowae oerails of any hokds’
1 comTion of anaroeals unoer
mdms AbCE,

Thanking you for your cooperation and support 1o 1he progress of [WVame of the PrgiechFaciiyg

Yours Faithduly,

Altachmenis

A avaiiahle nokas the francmial copy of submisson of docomesls icfeg! shove, svse incfude conkes of cdmeings as

atachmersis)

Hote for Emtity:

1. W resquired, the Bst of documents could be sent as an attachment o the atter
2. Entity o cbisin from sird party the acknowledpameant of receit af this lester |
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Attachment 6 - EPM-KEO-TP-000012 - Template Tagging Procedure

W
A

EX P RO Template - Tagging Procedure

daogiall Dloguirellg (Glaiil oelos diu
Expendiure Efficency & Projects Authority

1.0 PURPOSE

Entity to define the purpose for issuing its tagging procedure (e.g. to assign unique identifiers (“tags’) to
components. State how the tags will be used (e.g., on design documents, for material receipt at a project
site, for asset management throughout the life off the building or facility, etc.). This must be used on Entity’s
all Projects.

2.0 SCOPE

State the scope of what is included. Define the structures, system.
a unique identifier to track throughout the design, construc[ procul
phases of the building or facility. If not already state e\poroject §oet
tags must be agreed to by the Entity.

ther components that require
missioning, and operating
nis, the scope for assigning

3.0 DEFINITIONS (\\\\\\< -~

Definitions R \\\ \V Description
Add any terms tha ulr )? for | Add the definition of the term on the right side of
consistent use on th lde the table.

4.0 REFERENCE@V

List any references and/or supporting project documents in this section. Include the document title along
with the document number and revision or other unique identifier (such as published version or date).
References made throughout this document may simply mention the appropriate reference section number
(i.e., Reference 4.1, 4.2, 4.3, elc.) without repeating the entire referenced document title throughout the
body of this tagging procedure.

5.0 RESPONSIBILITIES

Define the roles and responsibilities for assigning tag numbers. State whether the Entity will assign tags
or delegate this task to the A/E (following the rules in this procedure.) Also state who will be responsible
for updating the tables that will be attached to the procedure (i.e., Entity or A/E) when additions are needed
to cover new items not originally anticipated at the initial issue of the procedure. QOutline the process to get
the Entity’s approval for any changes to this procedure (including any changes to the attached tables).

6.0 PROCESS

Outline the process to be followed to define the format for tags on the project and obtain the Entity’s
agreement. Some sample formats are given here, but these shall be expanded as needed to conform to
the specific needs of a given project. The number of characters allocated to each section of a tag number
may be increased or decreased from the what is shown in the samples below for different component types
(e.g., mechanical pump, structural steel, architectural door, electrical cable, etc.). Even if a recognized
identification/tagging system is used, such as the Kraftwerk Kennzeichen System (KKS), the exact formats
fo be followed for each structure, system, and component tags shall be clearly defined; attachment tables
will still be needed because of the wide variations adopted for the KKS and similar tagging methodologies.

6.1 Tag Format for System-Related Components

Define the format to be used for system-related components, such as mechanical equipment, lines, valves,
ducts, and dampers; electrical equipment and cables that power mechanical components; instrumentation
and controls related to system components; efc. More than one format may be required fo accommodate
the needs of the project for system tags.
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Attachment 7 - EPM-KEO-TP-000013 - Template - Basic Engineering Design Data

W,
A

EX P RO Template - Basic Engineering Design Data

doghall Dlegpirel'g (laidl 5xla8 din
Expenditure Efficiency & Projects Authority

1.0 PURPOSE

Provide the purpose of Basic Engineering Design Data document and who will produce and approve. Refer
to Chapter 7.0 for the reason of developing Basic Engineering Design Data document. Write may add/
delete sections defined in this template to suit every project.

General note (applicable to all documents): Information provided in other project documents such as Scope

of Work, Design Basis, Design Criteria, Geotechnical report, etc. should not be repeated in entirety in
different documents (including this), only brief description and reference to other documents be provided.

2.0 FACILITY DESCRIPTION

Provide brief description of the project — capacity, key desi requim@s/ open issues, etc.
3.0 SITE-SPECIFIC DESIGN CRITER v

3.1 Facility Location

Provide the location of Project | e local body having jurisdiction on Project site, site

access roads and approxmate plo ails.
3.2 Ambient Col

Define the following amb onditions to be used as basis for the design of the Project:

Design Criteria for Qutdoor Equipment

Maximum Design Dry Bulb Temperature XX°C
Coincident Wet Bulb Temperature XX°C
Minimum Design Dry Bulb Temperature XX°C
Design Criteria for Indoor Equipment Inside Building

Maximum Design Dry Bulb Temperature [ Xxoc
Minimum Design Dry Bulb Temperature | XxoC
HVAC Design Conditions

Maximum Qutdoor Dry Bulb Temperature XX°C
Coincident Wet Bulb Temperature XX°C
Minimum Outdoor Dry Bulb Temperature XX°C
Design Wind Speed Xxx kph
Facility Conditions

Barometric Pressure [ XX Pascal
Elevation (define applicable Datum) | XXX Meters above MSL

For Indoor Facilities {if not provided elsewhere)

Heated and Ventilated (Not Air-Conditioned)
Design Indoor Bulk Temperature Range for Ventilation Fan Sizing | xx°C - yy°C
Minimum Indoor Temperature (for designing heating) XX°C

Air-Conditioned Space Indoor Design Conditions
Occupied Areas

Maximum xx°C
Minimum xx°C
Relative Humidity XX% *y%
Un-occupied Areas

Maximum xx°C
Minimum xx°C

3.3 Precipitation

Provide Annual average total, max 24-hour total and max 25 year 5-minute rainfall intensity: xxx mm
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Attachment 8 - EPM-KEO-RG-000009 - List of Commonly Used Design and
Engineering Software

Dncl P ramm Hames of 3oftears
= I:lll:nlp:u M Frogram Dacoription Davelopar
Infarmmaticn Managemean bood for stanng
GEenera K fiooess referencing, pepcting and gaalysipg.of data in | Bicresoh
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