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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 procedure is to define the work process and templates to be used by the Engineering in the
development of design calculations for Entity’s infrastructure projects.

2.0 SCOPE

This procedure defines the minimum requirements. It applies to the creation and revisions of all engineering
calculations performed for the design of government infrastructure projects.

3.0 DEFINITIONS

Term Definitions

AJE Consultant Architectu_raI/Engineer Consultant appointed by the EPMO to undertake the design
of the project.

An information management and collaboration platform for managing and
controlling program documents and records.

A Saudi Government organization which is responsible for the delivery of
government funded infrastructure construction projects.

ECMS

Entity

4.0 REFERENCES

Document No. EPM-KEO-GL-000011 — Definitions and References

Document No. EPM-KEO-GL-000010 — Engineering Introduction

Document No. EPM-KEO-GL-000015 — Project Submission Standards and Requirements
Document No. EPM-KEO-GL-000016 — General Design Guideline

Document No. EPM-KEO-PR-000011 - Verification and Validation of Computer Programs

agrONE

5.0 RESPONSIBILITIES

Entity shall be responsible for the implementation of the requirements of this procedure by Architect & Engineer
(A/E). Any deviation from the intent and purpose of this procedure will be discussed and agreed by the Entity with
EXPRO before implementation.

6.0 PROCESS

6.1 Meanings of the Terms Used in this Procedure:

6.1.1 Assumption

An engineering assumption is a design criterion, input, or judgment made based upon an engineer’'s experience,
empirical data, hypothesis, probable inference, or literature that although not based on a confirmed reference, is
not expected to change over the life of the calculation (even in a confirmed calculation). An assumption is often
made to simplify the calculation methodology. All assumptions must be documented in the calculation and must
have sufficient rationale provided to justify that their use is appropriate in the calculation.

6.1.2 Preliminary Information

Information required for the calculation that is not yet confirmed and may change as the design evolves or more
detailed information becomes available.
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6.1.3 Preliminary Calculations

Preliminary calculations are calculations that contain preliminary information. Preliminary calculations are
identified with letter revision designators (00A, 00B, etc.). When practical, the preliminary information should be
listed as such and clearly identified in a conspicuous location in the calculation (for later confirmation).

6.1.4 Design Input

Factual information, such as design criteria, performance requirements, vendor data, codes and standards, design
bases, regulatory requirements, or other design requirements upon which detailed final design is based. Design
inputs can be directly tied to an appropriate reference document, are not expected to change, and as such, are
considered confirmed or approved data.

6.1.5 Confirmed Calculations

Confirmed calculations only contain confirmed information (with firm references) that is not expected to change
and are identified with number revision designators (000, 001, 002, etc.). Confirmed calculations may form the
basis of drawings, Contract Documents, specification packages, submittals to regulatory agencies (e.g., licensing
and permitting documents), or other design documents that are used to purchase equipment and/or services,
construct or operate the facility, or provide the design requirement for change to an operating plant (i.e., Issued
for Purchase, Issued for Construction, Issued for Use, etc.).

6.2 Verification and Validation of Computer Programs

Computer programs used for engineering design and analysis shall be verified and validated before use according
to the procedure: EPM-KEO-PR-000011 - Verification and Validation of Computer Programs

6.3 Work Process for Creation of Calculation

6.3.1 Responsibility of Discipline Lead Engineer

o Determine what all calculations are to be performed by his/her group

e Assigns the calculation Originator and Checker. Ensures that both are sufficiently qualified to originate
the calculation. Ensures the Checker is independent.

¢ Informs the Originator if the calculation is intended to be turned over to the other external entity.

e If multiple Originators or Checkers are used to prepare a calculation, the specific sections or pages
originated and checked by each party shall be clearly identified on the Cover Sheet of the calculation.

e Ensures that the Originator is a trained and experienced user of the software to be used in the calculation
and that any software to be used complies with the discipline’s List of Approved Computer Software

e Approve the calculation and submit the completed calculation package to Enterprise Content Management
System (ECMS).

6.3.2 Responsibility of Calculation Originator

e Shall be a proficient user of the software used for calculation and be aware of how to address any error
notices (if they could impact the calculation).

e Shall prepare a Calculation Cover Sheet, Computer Program Information Sheet and Calculation Sheet.
Refer to Attachments 1, 2 and 3 of this procedure for samples.

e Use the calculation checklist (Attachment 4) to ensure it is orderly and complete.

e Sign on the checklist and calculation Cover Sheet before submitting for checking.

6.3.3 Responsibility of Calculation Checker

Checker shall be capable of producing the calculations independently.
Remain sufficiently independent to be able to perform check of the calculation
Check the calculation using calculation checklist (Attachment 4)

Verify the completeness of the entire calculation package

e Provide any comments to the Originator for resolution

Document No.: EPM-KEO-PR-000003 Rev 005 | Level - 3-E - External Page 6 of 14

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,
'~

Calculations Procedure

Sign or initial the checklist and calculation cover sheet after all comments are satisfactorily resolved.

6.4 Work Process for Revising a Calculation

6.4.1

6.4.2

6.4.3

Responsibility of Discipline Lead Engineer

Ensure any necessary coordination with other disciplines/functions occurred, comments have been
resolved and reflected on calculations appropriately.

Ensure checking has been completed and any comments have been resolved

Ensure calculation is complete, conforms to design and procedural requirements.

Meets applicable Codes and Standards identified for the project

Approve calculations performed on project.

Sign and enter the date on the Cover Sheet

Submit the completed calculation package to ECMS for input into the record management system (e.g.
ECMS).

Responsibility of Calculation Originator

Ensures that a copy of the current revision is stored in the Electric Content Management System before
making any changes

Clearly identifies the reason for revision

Identifies any added or deleted sheets or sections of calculation.

Clearly identifies the appropriate revision designator on each sheet.

Clearly identifies all revised portions of the calculation, preferably using revision bars in the left margin
where possible (after removing any change markings from the previous revision). Where use of revision
bars is not practical (including computer printouts in appendices), it is acceptable to provide a
comprehensive listing of the revised sections or pages and appendices on the Cover Sheet in the Reason
for Revision block (or elsewhere on the Cover Sheet). If it is too lengthy to include on the Cover Sheet, a
description of changes can be included in another area of the calculation in lieu of using revisions bars.

Performs applicable actions identified above for the originator

Responsibility of Calculation Checker

Shall take responsibility for checking the revised portions of calculation, which includes reviewing the entire
calculation to determine if any other portions were affected (that now need to be changed to fully
incorporate the new information) and to further ensure that no other portions were inadvertently changed
by mistake. (This is especially important when software tools were used to create any portion of the
calculation.)

Performs applicable actions as identified above for the checker

6.5 General Notes on Calculations Preparation

Alternate forms may be used for a calculation as long as each sheet includes the entire document number
(including the revision), page numbers (e.g., 1 of 10, 2 of 10, etc.) and the appropriate Intellectual Property
(IP) statement. All sheets in an appendix shall similarly include the entire Document Number (including
the revision), page numbers (e.g., Al of 2, A2, of 2, B1 of 3, etc.). Care must be taken to ensure that no
copyrights are violated when including documents prepared by others in an appendix.

Use of any computer program, version, or operating system that is not approved for use on a project shall
require Entity’s approval.

When computer calculations are completed, computer printouts may be discarded provided pertinent
results and sufficient input information to rerun the program are retained. Input and output files used in
computer programs should be included as an appendix.

Although the Checker does not need to be well experienced in the use of the software used in the
calculation, the Checker must be sufficiently familiar with the software to assure its appropriate application
and use.

When a calculation changes status from a letter revision to Rev. 000, all sheets in the calculation (including
appendices) shall be converted to Rev. 000 (even if there are no other changes on some pages), and all
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revision bars associated with any letter revisions shall be removed. No revision bars shall appear on the
Rev. 000 calculation.

e Calculations that are revised to be superseded or voided should also carry appropriate wording in the
Reason for Revision block (e.g., “Calculation superseded by Calculation XXX” or “Calculation Voided”).

6.6 Document Management

Issued copies of all completed calculations shall be retained in the applicable project record management system
(ECMS) along with native files if possible. Native files of calculations shall be retained in the appropriate project
share drive.

7.0 ATTACHMENTS

1. EPM-KEO-TP-000027 - Calculation Cover Sheet Template
2. EPM-KEO-TP-000028 - Computer Program Information Sheet Template
3. EPM-KEO-TP-000029 - Calculation Sheet Template
4. EPM-KEO-TP-000003 - Calculation Checkilist
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Attachment 1: EPM-KEO-TP-000027 - Calculation Cover Sheet Template
Fraoject Mame:
. (1
Calculation Cover Sheet PR
2)
Subject Calc. Mo,
() ey
Diiscipline: Shest Mo.
7 {4 of [5)
Calculation Status Designation ()
] Preliminary ] Confirmed [ Superseded [ Voided
Computer Program Information - Refer to Computer Program Information Sheet
9
{10 {(11) (12) (13) (14) [15) {18) {17)
RHE: Reason for Revision Iﬁ;:r LM:I?..HI By Chalngn;nﬂ .ﬂ.ppé;mtl Ap:ha“l}:n
Record of Revisions
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INSTRUCTIONS FOR COMPLETING THE CALCULATION COVER SHEET

Project mame
Project job number and subdivision number, if used

The unique identifier assigned to the calculation

The sheet number (i.e., always “1" for the Cover Sheef) - Appendices should be paginated separately
from the main body of the calculation (e.g., A1 of 2, A2 of 2, B1 of 3, B2 of 3, etc.).

The total number of sheets in the main body of the calculation {not counting any appendices] - If sheets
have been added or deleted without repaginating the remaining sheets that were not affected by the
latest calculation revision, use the sheet number corresponding to the last sheet in the main body of the
calculafion. (This means that the last sheet number could be different from the total number of sheets
in the main body when the entire main body was not repaginated.)

The fitle or objective of the calculation

Discipline name

Confirmed and unﬁm‘ne:d with Preliminary Information calculafions.

The purpose for issuing or revising the calculation - ldentify any revised, deleted, or added
sections/sheets (unless the revised portion is clearly marked or otherwise explained). General phrazes
are acceptable (e.q., “lssued for Use" at Rev. 000 and "Revised and Re-lssued for Use™) az long as
revizions are otherwize clearly idenfified in calculations issued after Rev. 000.

The total number of sheets in the hard copy calculation package including appendices (with the Cover
=heet being number 1) - If any of the appendices are in an electronic format (e.g., memoary stick or CD),
indicate the total number of hard copy pages printed plus the number of electronic files (e.g., 76 + 3
electronic files).

The number of the last sheet in the calculation package including all appendices (e.q., App. C, Sh. C4)
The =signature(s) or initials of the Orginator(s) of the calculation

The =signature(s) or initials of the Checker(s) of the calculation

The initialz of the Discipline Lead who approves the calculation

The date the Discipline Lead approves the calculation.
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Attachment 2: EPM-KEO-TP-000028 - Calculation Computer Program Information
Sheet Template

Project Mame & Units:
Computer Program Information Sheet

JobSub div. Mo,

RO -XO

Cale. Mo

SRR -

Sheet Mo, Sheest Rev.
x ofy

Subject:

Complete the following table regarding all computer programs used to produce the calculation. For

revisions to the calculation, clearly indicate any changes affecting information provided regarding computer
programs. Add rows as necessary.

Computational/Analytical Computer Programs

Ligt all computationalfanalytical computer programs used to produce the calculation.

Mote: If the program is not an approved software on the project, then the venfication package must be
included (or referenced) in the calculation or the results must be completely checked by an alternate

means (e.g., hand calculation, etc.).

MName of Programis) Approved for use on Project \\//fer%-iﬂn.f Releaze
2\,
AN A
O\
\
ONIAN
N AN
s
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Attachment 3: EPM-KEO-TP-000029 - Calculation Sheet Template

Subject:

Calculation Sheet

Project Mame & Units:

JobiSub div. Mo.
HHHAR-N N,

Calc. Moo
OO0 KK,

Sheet Mao. Sheet Rev.

x ofy

%@@
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Attachment 4: EPM-KEOQO-TP-000003 - Calculation Checklist

EROIECT HAKE CALCULATION MO REW
CHRHZM & 1O LHECHEIE
MiA [YES | RO [MiA [YES | RO
A. General
% ther calkculaton legisie, Ingkoal and ordetdy Tashion and uses standand
1 caloulation e kabe Inthe procedure EPR:-KED-PR<300003 e|e|gja|ja|o
3 :::.ths-g-nnlnnls I used, oonsisiend wiin e cadowabion ncloding noge olelolololo
E] 5 thit punpose of the calodation and mdended use of e ovior cleardy siaded? | B [B [B [ B [ B | &
% thir oovershesel progery oompiebed, Incuding e, cakcolation mummber (n
4 acoordance with the Enily's Document Mumbering Sysiem), Discipine and = - - - -
Caculaton Stalus Doesorabor 7
5 | Areine calouiaion revisions cleary idendied? FRERLERLERLDL
Do @l pafoes of atachenents amnd apeeered cis Inoisdes (b number, ocuiabon
& MAEmEET, revision numbar, afachiment'aopendi number, Doge numbar fsn olelelololo
i h attac himgniliappendix independenty pagraded|, and the saunce Tor e
it hmant and'or appende?
- 4 thix indal number of shaals mSe man body of the cakculaton fafihouol any olelelololo
' aftachmanls or appeeredces] Bkl oorneclhy on e cakodalian oosershoet?
z :Iﬂ:llanan Irdarmmialion was weed Inthe cakulaton, the calodalion must olelelololo
g _r cal-:q..ialn_'u & hiing wsed for Licensineg o Pemsdiing, has i been comaseried o olelelololo
Confirmaed™?
Harwe: e [niliads of The angimatorn, and checker been proparly anlened in thi
o "EY” and "CHECEED™ boaes an thi povershaat? a|g|ja|o|o|o
Wihaer e singg @ caloulalban, hioes @l The changes baen propory indloated oy
i i of reEwislon bars inthe ighl hand mang in'? a|g|ja|o|o|o
B. Input Data & Assumptions Y
Ceoes | It al the codes! slandards the calodatkon s based on q-nﬂ it e
2 codes specifiad in the Project Desgn Bask or spacficatons? 5 "::_.-""_,?' e|e|gja|ja|o
- | & ine dala mood sources cormectly used and chearty | i s rodevaba,
2 (I miod rir evabihe, B0 b inchsded inthe cakoulation)? 5'l'-i-q'-., L W e|e|gja|ja|o
A ol Design Inputs "lsued for Use” or vendordgoument \eaius 47 #nol,
14 | is #he calouialion ksued for "Pralninary \phdmgiion) whick Eoport o = I = I = I = = |
Contrmned i e fuiane R
s there a complele TSl of vald a_[.-d__rc-.i;ﬂga'tlt-asi‘.:]mpn:ms ared &g iresering
18 judgmanis stated alvng with 5uﬁp1ﬁq3'Jmﬂ;ﬂrnnnam7 HiEE S EE
TR
C. Method of AnalySis, "> | W
Dunes the cale T .'ﬁg-:ﬂ-nql.nd FpeThodokony that represants a
18 | =qandand F#ﬁo‘ nrﬁnu’ndql_t:?q:ﬁp:ahnnr-' aajajo|a|o
5 ihe mclq"-:-a_a-:-:d“d dll-.-'i.mdcrslccd @ |5 IE appropriaie for e type of
1T | caloulation dalopaiin applcabie codes, standards, and local = I = I = I = = |
requiaiions T e’ 4
1= Bre the equaibsse-strect, appenpniale for ase. source kKenifad, and oglelelololo
dervalianuesiifcaton provided for maker equatians nol of pomimon usage?
18 | A inpak and ouipuis in Bl unis? -HI-Bi-Ei-Ei-EE-]
D. Use of Analysis Software
I araiesls sofwore used, has i been ideniled (name and wersom] im e body
0 | of the calodations and apomsed Tor use by the Entty and Design Confraciors | B [ 00 |00 | & | &Y | O
crpantzabion
Hiis s @l yais SofMwarn hoen viribed and wad datsd Sy e Design
# Caoriracior of Singr organ@alion peronming e anayslsT a|g|ja|o|o|o
Deoss: e covmpuler mndode| thad hias been created, adequalily nefec] aobsal (ar
22 | tobe modfed) plant condiions (o.g., dmensional ocounacy, oo ol (= IO = = = = |
Mool e oplkons el e Shepda, olo. )7
71 I thez calodalion oontaing o kege amount of inpuloutpot daks thal wouid meake olololola|lo
“ | e chackingheenficatan process dala laborcus, has @ simplified means Been
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PHOJECT RAKE A ) CALGULATION MO REY
E. OutputiConclusions o
Y e A
&re tne oulpuls reasonabke ardd a5 eipecied? H nol, hns,surl'mcnl fuml;;rhn:.n.n
1 bz mrmsried Tor the devlatons? o L AL AL LA
2 firg 1he shabed cono s kans |ustiabke and r.-:rﬂrs;n-rif '.'."I:I'all:l"qr i!.ll-.dnlq'..,.__ olololo
resdls? Ll R
. 5 the cabkculad on preseniat on campheie pﬁd’mn‘ﬂei‘slil}d':l:le h,q;ruul any meed
| o refer back 4o the Orignator dor cp.;,i'u::hqn-:n' E-u::- i|‘i1m:.n57
F. Owerall Review IHQ\‘ b
4 | Does l:l'r:i:ik:-.l:ll-:ﬁ o] i;'r:u,!':-:m:.'-:ﬂ-n:_u T ".Tnl:l ts i acoeptable for wse? oo ga|an
You e the an | B 'nL_-:ﬁ: Ihibe for thibs cakculaion. b
- wou wiking 1a r-:fn:.nré,,uk s calousation? L AL AL LA
| f__,ﬁ—-—-w,_ L C
] |.-'
pr— ___.-'
Urgralss hams ) Sgreilen and Das CERachiars Mane ¢ Sgneluse ard Duale
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