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Electrical Design Aids

THIS NOTICE MUST ACCOMPANY EVERY COPY OF THIS DOCUMENT
IMPORTANT NOTICE

This document, (“Document”) is the exclusive property of the Expenditure Efficiency &Project Authority (‘EXPRO”).

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. EXPRO, 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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Electrical Design Aids

1.0 PURPOSE

The purpose of this section is to provide the Entity-A/E the templates, checklists, design guidelines, etc.
(collectively called Design Aids) to comprehensively define the Electrical design of a Project and ensure that
the design is complete, uses appropriate templates and has undergone the necessary checks to achieve the
quality design which can be used to purchase fit for purpose material/ equipment and safely install all facilities
under Entity’s project.

Refer to Volume 6, Chapter 7, Section 1 - General Design Guidelines (Document No EPM-KEOQ-GL-000016)
for the definition of terms used and the instructions on the use of every element of Design Aids. The Section
1 also covers non-discipline specific Design Aid such as Calculation Templates, Calculation check list, Design
software list, etc. which apply to all engineering disciplines including Electrical. Users are urged to carefully
read the instructions provided in Volume 6, Chapter 7, Section 1 to fully understand the purpose and use of
all documents listed in this section.

The Entity-A/E shall review the list of documents in both sections (Section 1 and 6) of Volume 6, Chapter 7 to
determine the templates, check lists, etc. applicable to their project. The list of applicable templates/
checklists/ etc. may vary from project to project depending upon the Design Scope of Work of every Project.

2.0 REFERENCE

EPM-KEOQ-GL-000016 : General Design Guidelines

EPM-KEE-GL-000001 : Electrical Design Guideline

EPM-KEO-GL-000007 : ELV System Integration Guidelines

EPM-KEO-GL-000008 : Fire and Life Safety Integration Guideline

EPM-KEO-GL-000009 : Building Management System (BMS) and Mechanical System integration
Guideline

aghrwbhPE

3.0 ELECTRICAL DESIGN AIDS

The Electrical Design Aids developed for use on Entity’s projects are listed below, each issued as a
standalone document.

3.1 Electrical Design Guideline

Volume 6, Chapter 7, Section 1 - General Design Guidelines (Document No EPM-KEQ-GL-000016) for the
purpose and the instructions on the use of discipline Design Guidelines issued for use in the design of Entity’s
Projects.

Refer to the document EPM-KEE-GL-000001 for the details of Electrical Design Guideline.
3.2 Electrical Design Deliverables

Volume 6, Chapter 7, Section 1 - General Design Guidelines (Document No EPM-KEO0-GL-000016) for the
purpose and the instructions on the use of List of Design Deliverables issued for use in the design of Entity’s
projects.

Refer to the document EPM-KEE-RG-000001 for a typical list of design deliverables applicable for the
Electrical design discipline.

3.3 Design Check Lists

Volume 6, Chapter 7, Section 1 - General Design Guidelines (Document No EPM-KEO-GL-000016) for the
purpose and the instructions on the use of Checklists issued for the use in the design of Entity’s projects.

The Table below lists Electrical Checklists issued for use on Entity’s Projects.
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Electrical Design Aids
/) J
List of Electrical - Checklist
SN Title of the Documents Document Number
1 Checklist - Lighting & Small Power Layout EPM-KEE-TP-000001
2 Checklist - Single Line Diagram EPM-KEE-TP-000002
3 Checklist - Building Conduit (Raceway) layout EPM-KEE-TP-000003
4 Checklist - Cable Rack and Tray layout EPM-KEE-TP-000004
5 Checklist - Earthing/Grounding Layout EPM-KEE-TP-000005
6 Checklist - UG (Underground) Raceway layout EPM-KEE-TP-000006
7 Checklist - Interface with SEC EPM-KEE-TP-000024
8 Checklist - Lightning Protection System Layout EPM-KEE-TP-000007
3.4 Templates
Volume 6, Chapter 7, Section 1 - General Design Guidelines (Document No EPM-KEOQ-GL-000016) for the
purpose and the instructions on the use of Templates issued for the use in the design of Entity’s projects.
Table below lists Electrical templates issued for use on Entity’s Projects
List of Electrical - Templates
SN Title of the Documents Document Number
EPM-KEE-TP-
1 | Template - Data Sheet - UPS System 000013
2 | Template - Data Sheet - Liquid Immersed Distribution Transformer EPM-KEE-TP-
000014
. EPM-KEE-TP-
3 Template - Data Sheet - Capacitor Bank 000015
4 Template - Data Sheet - Electrical Requirements for Packaged EPM-KEE-TP-
Equipment 000016
. . _— EPM-KEE-TP-
5 Template - Data Sheet - Prefabricated Substation Buildings 000017
EPM-KEE-TP-
6 | Template - Data Sheet - DC System 000018
; : o EPM-KEE-TP-
7 | Template - Electrical Design Criteria 000019
; ; ; EPM-KEE-TP-
T late - El | E L
8 emplate - Electrical Equipment List 000020
PR EPM-KEE-TP-
9 | Template - Data Sheet - Dry Type Distribution Transformer 000021
EPM-KEE-TP-
1 T late - D heet - M
0 emplate - Data Sheet otor 000023
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Electrical Design Aids

3.5 Typical Construction Detail Drawings (TCDDs)

Volume 6, Chapter 7, Section 1 - General Design Guidelines (Document No EPM-KEOQ-GL-000016) for the
purpose of issue of TCDD in the design of Entity’s projects.

Table below lists examples of Electrical TCDD’s issued as sample for use by Entity.

SN

Title of Drawing Discipline Document Number

1

Single Line Diagram for Street Lighting Electrical EPM-KEE-05-000001

Cable Tray Mechanical Support Details Electrical EPM-KEE-05-000002

Street Light Pole Base Detalils Electrical EPM-KEE-05-000003

Cable Riser Section Electrical EPM-KEE-05-000004

Emergency Generator Grounding Details Electrical EPM-KEE-05-000005

4.0 ATTACHMENTS

CoNoA~ALONE

EPM-KEE-TP-000001 - Checklist - Lighting and Small Power Layout
EPM-KEE-TP-000002 - Checklist - Single Line Diagram

EPM-KEE-TP-000003 - Checklist - Conduit (Raceway) Layout

EPM-KEE-TP-000004 - Checklist - Cable Rack/Tray Layout

EPM-KEE-TP-000005 - Checklist - Earthing/Grounding Layout

EPM-KEE-TP-000006 - Checklist - Underground (UG) Raceway Layout
EPM-KEE-TP-000007 - Checklist - Lightning Protection System Layout
EPM-KEE-TP-000013 - Template - Data Sheet - UPS System

EPM-KEE-TP-000014 - Template - Data Sheet- Liquid Immersed Distribution Transformer

. EPM-KEE-TP-000015 - Template - Data Sheet - Capacitor Bank

. EPM-KEE-TP-000016 - Template - Data Sheet - Electrical Requirements for Packaged Equipment
. EPM-KEE-TP-000017 - Template - Data Sheet - Prefabricated Substation Buildings
. EPM-KEE-TP-000018 - Template - Data Sheet - DC System

. EPM-KEE-TP-000019 - Template - Electrical Design Criteria

. EPM-KEE-TP-000020 - Template - Electrical Equipment List

. EPM-KEE-TP-000021 - Template - Data Sheet - Dry Type Distribution Transformer
. EPM-KEE-TP-000023 - Template - Data Sheet - Motor

. EPM-KEE-TP-000024 - Checklist - Interface with Saudi Electricity Company (SEC)
. EPM-KEE-RG-000001 - List of Electrical Design Deliverables

. EPM-KEE-05-000001 - Single Line Diagram for Street Lighting

. EPM-KEE-05-000002 - Cable Tray Mechanical Support Details

. EPM-KEE-05-000003 - Street Light Pole Base Details

. EPM-KEE-05-000004 - Cable Riser Section

. EPM-KEE-05-000005 - Emergency Generator Grounding Details
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Electrical Design Aids

Attachment 1 - EPM-KEE-TP-000001 - Checklist - Lighting and Small Power Layout

PHOJECT MAME CALCULATION MO REY
ORIGIHATOR CHECKER
M. FUEETIOHN E
Mi& | YEE | HOD | WA |YES | MO
Drawing Presentation
Dioes the drivaing camply wilh the propect AL Standards (A ines o
symbals, legends, abbreviations, text, efs, are legible]?
Does the Drawing raviewed far constructability®
Dioes the layout read and mbemreled in conjunchion with the applicakle
2 Archileciural, Civil, Elecirical (bath LY Sy=tem & ELY Sy=iem) and =] = I I = I = I = (= |
Mechanical Layaut?
. [ - =
4 ;I:LEET':IE helo= m the lilke block cansastant with the prapect drawing keg o ololo o
Ry ol  Marth ided & the key plan shall have (he
4 y plian an rih arraw are pro y plan ave ololalo o
lanpaunt aress hatched
5 Mateh ines ar X-Y (and are cheany defined. =] FHL-EL-EL-EL
. LUraaing nobes ane comphete & agres with infarmation on the drissing s o ololo o
& daiails
. Hree tne Eypout dimensaons -.ﬁ:-ll.urg spacing, mounting heght, operating o olololaole
hieight Tor panals eic. | clearky defined™
#re the Byout legends specihs or pravide the desails reganding the
] type, rating and mounting height of the swilches and receptacles ar =] = I I = I = I = (= |
poaer aullabs?
Bar scale 15 shown on the drawing & cormect scale s us
g dedails, plandslpvalion & sechans. Detaik Mal o (= [ I = = = = |
rmarked {‘f%"
Al nterdiscplnany camments & cammengs VIS Meyis kS
w0 | hawe been resalved and I'ILI.'!I'I:IILrHI.E sonsarecomectly |@ | @ |@ |@ | @ | @
rmarked
B S the Eypout dearly e Ih |5I|n-g and new wark o ololo o
inchiding fubure expansi nis, Batiery limits.
. Harwe the conuil I:I:Inhnuﬂ@}-ﬂhluﬁn the draeangs wanmed and olololo o
prraperky identified 7
Codes/Standards/Project Requirements
Uoes the syslem desgn comply with the apphcable Cade
13 | Inbematianal and Saud <tandand, local Gavernment Regulation, and a a | ajae|a|a
Praject Specification
H: th nt aad | if thie hghs? hixt and 1
N avet the mauntinginstallation of the ght ixiures and pawer cutless ololalo o
as par the prajest specilicabon™
e | ||.'IE arciat Identmhaation and lagpng as per the load schadules and o olololaole
prect reiuirements®
N The desagrirg of the Lighting ¢ Small Pawer System shall comply st
the project design crileria
Reference Information
] iCheck o ansure general nofes incluoe reference i apphcable Caodes o ololelolo
' Standards and Project Spechications/Supplier submittalks
18 | Check for comeciness of referenos drawngs -] - HLEBLEBEL-EL
1o | Seciars and details are correcily cross-referenced. Q| o | o| Q| o|o
Dioes the layout conlirm the avalability of the =tandand irstallabon and
20 | mounting defails of Light Fiklures and Power oullets as required by the | B = I I = I = I = (= |
srecialss T
. Mne the crcu number an the ight Fixiunes and Receptackes venfied
1 against the Pamel Schedules? u ol et el Bl e
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Electrical Design Aids

Attachment 2 - EPM-KEE-TP-000002 - Checklist - Single Line Diagram

PHOJEL T MAKE EMGLE LINME DWGHAM Rz REw
DRISINATOR CHECKER
Ho. GQUESTIONS WA | TES | MO | Hi& |TES | WO
Drawing Presentation
Ml ERes, symbols lul;e.nds. abbiraviatians and text are legible and olololelola
in cormplance with Praject CAD procedures
Fiehds i the d Sile bBlock isbant with the p el
4 ks i rawing chk are consistent w £ projes ololololo!la
Procedures.
O i i - et & ith infa ti ig!
4 rawing notes are complete & agres with infarmation on the olololole!la
drawings & details.
4 Holds & revisions are correctly marked ogjogogjagjoa|o
5 iaich Inus.'n.'er!‘huu wath matching drrwngs and faund carmect with ololelelola
respes] b circult canbnuity and drawng numbers.
Codesi StandardsiProject Requirements
The sysiem design and the s=lection of the equipments shal
[ camply with the applcable Code, Inbamatiomnal and Saudistandard, |0 |0 [0 |2 |2 | ©
local Gavernment Regulation and Project Specification
arify th i L agidentficati bears, o TS,
. arify the equipment tag/identification numbers, dmensiors olololole!la
localions, abe with projecs standardsdsendor documanss.
Fapder rating and cabile sizes for lads as per Praject
a spedfications, Design critena, Manuacthurers catalogues and g ea|a|iea|o
applicable codes and standards.
4 Al pratactions and metaning arrangement have been sh per o
praject spacilicatonsidesion critenas.
| Grekier rating, Cantactor rating, starler m‘nm W
° | aceeedance with Progect Specficalionsidesi
Reference Information R "a,'__,-f
Check o ensmure general notes ino s applicable
' Codes, Standands and Projec! S palar sufimicials ol el el el L B
¢ | Do SLD speacifies the type-af afdbsim il swilchgear sssemblies? | B |8 (8 (B |2 [ B
Do the SLD = {he 1 ding ARC Ventilas
. o the SLO specify Ir-Equ'm:IﬁJﬁ' rEgarding entilatian olololala!la
Syshem?
Aire e layoaul proyided '.ﬂl:h'tﬁe detail of the campanenis {Main
v | Bus, Ground bas, Instrorment trarsfrmers (CT s & PTs), a0 aa|ie|o
Mlelering's, ralays, surge probection devices ebe, T8
. Chack for coreciness and completeness of apoplicable decumesnts, o
reference drivwings and kegend list
- List and verify any specalispecilic requirements by othens [Sub- o
Conlraciors, Wendars, a4:.).
Design
Harve the feeders [mcoming, awtgomng, bus coupling or Te Breaker,
| et wenfed per load Istequipment (22 report? Verifyall lcadsare |0 |8 |0 [0 |0 | O
shivan on drawings
D Sinegs L [z SLDY pravicka the details of th iract
" oes Single Line .:granl.l: i prde e details of the cordrac olololole!la
ard or awrership Boundaries
M the Fapder sizes and cable sizes verilied for proper volage
- Ercp.' |.:l:|n||nl.|u-:.|5 & sl'-uﬂ_l.'lrr_'l.ul cument rating (ko) per Projesd ololelele | o
Speciflicationsd design critenaManufaciuners catalogues? Cheack
against project cable siEng caloulations
an .If'.re th.*_ll:-ulder FIrae 1.j-=nl'i-ud far th:.bua-:ls indicated per Eguipmernl olololealola
list, Project Spedfications and applicable codes and slandands ¥
a1 Harwsr the slecincal squiprment numibiers sermed agains? companan? o
numbarng sysiem applicable for the proect?
Mre bus desagnations, bus waltage, amperne ratings, shart circul
2z | ratings and canfiguration (3ph. 3 wire or 4 wine, ) identified & g aa|ia|o
warified Tor sl huses | bus sectionsT?
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Attachment 3 - EPM-KEE-TP-000003 - Checklist - Conduit (Raceway) Layout

et et et

PHOJECT MARSE

| CALCULATION MO

| REW

Hao.

GQUESTIONS

ORMBINATOR

CHECHER

R&

YES

Loe]

HiA

YE=S

A.

Drawing Presentation

Dioes the dravwing camply wilh The projecl Al Sandards (A ines
wymbals, legends, abbrevialions, et efs ane legible)?

1= The Drawing resdewed Tor constroctabibty ™

Uoes the layout read and mierprebed in conjunction with the applicabke
Mrchitectural, Civil, Electrical (bath LV System & ELY System) and
Mlechanical Layaw?

Fiekds T The Gile ook are consisient wilh [he praject dreaing
logriredes.

Fey plan and Marth amaw are provided & the key plan shall have the
layout anea hatched

Watch Enes ar X-7 Gnd are clearly defined.

Diraing nobes are compiels & agres wilh nfarmanon on e drea
& datais

2=
Ares the ayout dimensions {conduill Type, see, number, es, | o
defined ¥ .-”_\li::\\

Gar scake 15 shown on he drawing & carmect =G h:g?.f'
details, plandelevation & sactions. Detaik & aldh claarly
rmarkad L

Al nterdiscplnary comments & camr T IS MRS IS
e been resabved and incon dzions are comectly
rmarked

Limits of exisling and new weork g fulure expansions, ineraoe
poirts, Battery limits are cheary rad.

Chack I condur conlinuasans Dehween drawings have besn vermed
and propedy ideriified. (Mot Applicable for power projects).

CodelStandard! Project Specification

Toss the syshem desgn comply wilh e apphoabie Code
Intemational and Saud standard, local Gavernment Regulation and
Praject Spacificatian

Mre the condurt Tnstallations i Razardous ameas in accardance with
the applicable codes and standards?

Is the arcut Tdentfication and tagping as per the load schedules and
project rmoguirements 7

Reference Information

Check o anmure general nofes include reference o applicable Codes
Standards and Projct Speciications/Supplier submiltalks

Check for coreciness of reference drawngs

Secians and details are cormectly cross-rederenoed.

Check and venfy any special requirements By other [vendors and sub-
cantractor].

Design

Does the conduil or raoeway malenal suitable Tor he envionment?

Fures thee radius of The bends for larpe conduils designed wilh
carsderatian for the cabla bype §vendar data for mirimum bending
radius and side-wall pressure | Applicable codes and standards?

Are the ﬁiing ratia or space faclons consdered as per codes and
standands T

Mres thee Tayoul praviding the detal regarding the pull boxes and
Jurction boxes requirernent per the code and standaed 7

Document No.: EPM-KEE-GL-000003 Rev 003 | Level - 3-E - External

Page 10 of 31

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.



Electrical Design Aids

Attachment 4 - EPM-KEE-TP-000004 - Checklist - Cable Rack/Tray Layout

............. e e e e mmmmm - mmmaime m e e ey ——g—
FROJECT HAME: | CALCULATION HO | REW
QRIGINATOR | CHECHER
Hao. GUEETIONE
MMA | VEBR | HD |Ni& |YES [ND
Drawing Pressntation
Dioes the draving camply wilh The projecl Al Standards [0 ines
\ e shbneiat P Djlo|ojo|o|o
symbals, legends, abbrevialions, et e, are leqgible)
4 Fields in The e Book are consisient with [he prajsct drasing olololololo
Iopfirvdes.
Doss the Tayoul read and nierpreled in conjunclion with the applicabl:
] Architeciural, Ciwil, Elecirical (bath LY System & ELV Sy=iem) and ololoio| oo
Mechanical Layaut?
Fey plan and Marh amaw are provided & The key plan shall have the
4 layaiit area hatched 0o oooo
] Waich Fnes are cearly defined " BE= =i =B N]"]
Diraing nobes are compiele & agres wilh infarmanon on e drawings
) ™ P & o “|lplo|ojo|o|o
& datais
Hawve the Tayout dimensons [Equpment spacing, ray elevabions
? racewapioordull dameter, no. of raceways, ate ) at inermittent ogioog(o|o
locations dearly defined =
Tar scale & shown on [he diawing & carmect scal & used jar alb, =
] details, plandslevation & sections. Detaike Nat 5o Scal D o ololoio| oo
rmarkad
Al nterdiscplnany comments & camments o £ e NG
q e baen resabead and meorporated. Hol are comestly ololoo ola
roarked _ I-’\\_
w0 | Tesxl o be wrillen dear and wi Il;bﬁrg:-ml Iridy pOstrns "= BE=I1=BE= "]
11 | Secional delals have baen Iﬂ"alﬂ"mﬂe‘. desigrations. Oroiaomaromn
@ | Tray tag numbers have been prosadéd 5o the Tavoul "B =Hi=1=RE= e
i Hawe the Cable Rack T'cable Trafconbnuatiors betwesn drawings
* warified ard praparly identified ? o|joo@Eo|o
| Limits of exisling and new wark Tnduding Riture expansions, interfaos
¢ points, Batiary limits are cheardy defined. o|jooBo|o
Codesl Standards/Project Requiremants
Dioes the sysiem desgn comply with he apphcable Gode
15 | Inbematianal and Saud standard, local Gaverniment Reagulabion and ololoio| oo
Praject Specificatian
R Check thal meparabon between raceways af dilerent servics levels
i hizs been maintained as per design criteria o|joo@Eo|o
Cable Trays ane supported in sccordance with manufacturer’s lechrical
U oojoo|o|o
- Lr;:;.lr:uk sizes and maleral of constniclion meel praject desgn olololololo
| The numbearing'tagging of trays should as per project procedures and
| enarich with indormation on retated decuments lke cable schedule, ojoojojoo
s Cable tray 0l rata is in compliance with applicable codes and ololololaolo
stardands.
Refarence Information
. Chack o anmure general nofes includs reference o applicalble Codes
1 Standards and Prajact Specifications Supplier submittaks oojoQ| oo
22 | Check for coreciness of refersnce drawngs gioagaeig g
. List and verily any specal requirements by others {Sub-Conlraciars,
= Wargiors, e ). o|jooBo|o
24 | Secians and detaik are carmectly croes-referenced. "B =Hi=1=RE= e
25 | Feler standard installalion detaik Tor cable s, supparts, elc. OOoonooal
Desalign
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Electrical Design Aids

Attachment 5 - EPM-KEE-TP-000005 - Checklist - Earthing/Grounding Layout

PHOJECT HAKE | ORAW IR MO RE%

L HZINA O LHECHEIR

Ha. FUEETIONE
M | ves| Mo | s | ves| Mo
Drawing Pressntation
AllEnes, symbols, legands, abbhreviabions and text are Tegible and in
camplianos with Project CAD procedunas, ooo@oo
R .2:,-.”;2‘“ Tille ook are consisient wilh e praject drasing olololololo
] Foey plan and Marth armaw are provided. The key plan shal haee the
B aarthing'grounding layout ares hatchad, ooo@oo
E] Allmalch Ines or X-Y Gnds ane cleady defned. [= W= RI= = NE= =]
R Er::;i Rl are Compele & agres wilh Infarmanon on e dreaings olololololo
SraundngEartfing Coordinates and Layout dimensions (Elecinode
a spacing, grid spading, earthingigrounding bar detais, ete ) ane Qoo a
defined. ‘
Tiar scale 15 shown on [he drawing & oamect scalk 15 O all &
T details, plantalpvation & sections. Daetaik MNat %o S yi@lgooa|aio
rmarkad R
Al nterdiscplinary camments & camments gy o ﬁg- VIS HINS
a hawe been resabeed and incorparated = =are corecty (D020 (000
rmarked e
Fyre the youl pravice the |n5|a:1 1@ls TEarch P, Test Link, Air
“ farminals, Bushar Connactions "j“‘ﬂtfﬂ gooooo
| Limit= of existing and new wark itseding fulure expansions, inferdace
| poirits, Batiery limits are clearly defined. oo@oomom
Heview o see T opportuniiies exdst 1o e inlo switchyard ground grids
11| arground grids of adjacent Crwner facilities %o aptimize sie graund oooooo
qrid.
T2 | Gl af Maenals = cameclly presenied on the dravsing. O
Codes and standards
- All greunding mstalations shawn are in complance with the design olo o

critena.

wertly equpment Lul,l'idl:nﬁ'ﬁl.'a‘.mn nurnbers, dimssrsons, catans,
alo. with praject standardsivendar documents, &= applicabla,
Where enuipment-earthing conductor & beated inside power cable
1s | {alang with power conducios), the cabile shall mest the raguirsmeant of o
applicable codes/standards and prajact specfications.

Plake sure that each type of conrectionirstallatan = represanted
w6 | either by standard details applicable far the praject or details ane [m]
d rawim o the layaut drarsing
Refarence Information

Check o ensure general nofes include reference o applicable Codes

! Standards and Projact SpecificalionsiSupplier submittalks ooo@oo
15 | Check for coreciness of reference drawngs O
| Listand verly any specal requirements by others (Sub-Conlraciors,

© | vardons, et ojooooo
20 | Secians and details are cormeclly aoss-referenced. [= W= RI= = NE= =]
} Varily cross-relerences with ceher Eyoul drawings e Power [apalis,
= cammunicalion drvwings, Ighbing drawings, e, oio@oomom

Whetre ighining protecion syswm connechons are o be made 1o the
22 | grounding system, proper and correct reference has been made Qoo a
betwaen drreings?
Deglgn
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Electrical Design Aids

Attachment 6 - EPM-KEE-TP-000006 - Checklist - Underground (UG) Raceway
Layout

[ —

PROJECT HANE | CALCAULATION HD | REY.
URIGIMA 1OIE | CHECKER
Ko, UES |HINS
maa | ves Mo | wia | ves | B
Drawing Pressntation
Dioes the dravwing camply wilh The projecl Al Sandards (A ines
symbals, lsgends, shbreviations, text, ate. ana legible]? og@oo|o
. Does the legend pravide the installatan detal regarding the cable rout
¢ rmarker, warning taps, aic.? Qoo omoo
] Fieks in Ihe G0e Clock are consisient with e praject dravwing Togindex [=BE=HI=Bi=Ri= =]
Fey plan and Marh armaw are provided & The key plan shall have the
| et ares hatshed gojooooo
] alch Enes are clearky defined ool g
Drraing nobes are complels & agres wilh infarmahion on e drasings
8 | and detaits ojg@aoo|o
| ar scake 15 shown on he drawing & carmecl sl 5 used far all ek,
| planislevation & sections. Details ot 1o Scale are also clealy marked ojojojooo
Allnterdiscplnary comments & camments fram previous rvis WE
B bean resalved and incomporated. Holds & revisiaons are ".T_"ELI':.I Qiooooo
Lirmits of exishing and newe work including future esp, |merh{:_5.f
! points, Battery limits are chearly defined. % gojojojooo
CodeslStandards/Project Requirements 'h \{
Doss the system design comply il e, Tntemational
o | and Saudi standard, bocal Gowe i Praject giogooigig
Specificabion |
i Depth ol the duct barks are n B wilh 1he applicable coges and
! | stardarnds e et ojo@ooo
. | Manhales are desagned al in accordance with the apphcable
"~ | codes and standards gojojojooo
- Direct bunal mslalahon 15 in accordance with he applicable codes and ololbolalala
stardands.
Refarence Information
| Chack o anmure general nofes includs reference o applicalble Codes
4 Standards and Prajact Specifications Supplier submittaks Qiooooo
15 | Check for comeciness of referencs drawngs [=BE=HI=R=Ri=Bl=]
| Cistand verily amy special requirements by others {Sub-Confraciors,
= “ardors, eic) gg@oo|a
7 | Secions and details are cormeclly coss-referenced. ool g
i Conduill stub-up locafaons are shown wailh the proper installation detal
| refrenied, ojo|oo|o
Deslign
Does the layout provide the detadls of the condufaceway bype, size and
L e ojg@aoo|o
| Does the layoul flusirale the underground heal [oes and puling
# | ealeulation? ojojojooo
. Hawe the manhole ecalions coordinated with plant coordinale showing
1| the center lire of the manbole? o e e e
Are the manhcles kecaled oulsice hazardous areas and a nate has baen
22 | added ba the drawing indicating that the manhale shall be back-flled with (DD (20 (0 (0
clean sand prior o commissianing ?
. Do the manhole designed Tor puling he cabkes by ensunng he puling
= irens and sufficent hardware 1o support the cable? ojooooo
. Are the manhales sized o accammodate the cable mcking around sides
# af the manhole, splicing and cable bend radii? gg@oo|a
25 | Dous the layout mdicale The Tadders mside the manhale, where required? [T [T TR [T
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Attachment 7 - EPM-KEE-TP-000007 - Checklist - Lightning Protection System

Electrical Design Aids

Layout

g

FHOJECT HAME | CALCULATION MO | REW
DIGIRAIUN | CHECKEH
Ha. GQUESTIONS
MiA |TES | B0 [Ms TS | RO
Drawing Presentation
Al Eres, symbols, epands, abbraviaions and bext are legible and in
1 N . (=N - - - -]
campliaros with Project CAD procedurnas.
2 Fields in the title block are consistent with the praject drawing olololealola
logindex
3 Ky plan and MNarth armaw ane provided. - -EE - - -
4 Al match lines are dearly defined (- -BE-BE-BE-BE-]
- Diravwing nobes ane complete & agres with infarmation on the drssings olololelole
and detaiks
Coordinates and Layout dimensions (Electrace spacing, gnd spacing,
£ Earthing!Grounding bar details, eic. | ane cleady defned. ot e e el el M
Bar scak: is shown on the drawing & carmect scale is used far all
T details, plandalevation & sections. Detaik Mat o Scale are al wj@|@|@(a|o|a
rnaksd
Al mterdiscplnary comments & comments from preyig vi:i!'\z::/-}
-] Fivee basn resalved and necrparated. Holds & o '@ iy |B |8 |8 (8| a|a
rnarked '."?\._
o Bill af Materials is comectly premnlud‘un E'M% O|lololo|ol|lo
T =
Codes & Standards s
The sysiern design shall car rre'ﬂf;lil:at.lle Code,
10 Intemational and Saud stand: Gavernment Regulation and (=N - - - - -]
Praject Specification
" More the layouts prepared and compliance with the appropriate codes
ar standard® (S 8651, NFPA T80, LP 175, 176 & 177}
1z Lightning Pratection installations ane in compliance with the design
criberia.
werily the equipment and components tagfidentification numbers
13 dimensions, locations, s4c. with project standardstvendor documents, |8 (0 |8 (8 |3 | @
as applicable
Make sure that each type of confeclionirstallaton = rmpressnted
14 aither by standard detaiks applicable for the praject or detais ans o ooajaja|o
drawm an the layaw drawing
Reference Information
15 Hawer the technical feasibility of Lightning Protection System verified? |0 |0 (0 (8 |8 | @
Check to ansure general notes inchude references o applicable
e Codes  Standards and Project SpedficationsSupolier submittals el e e el el
17 Check for corectness of referanos drawings o|jojojoja|o
1= L.m and ‘-'I:'l'lrj:' any special requirements by others {Sub-Contraciors, ololololele
Verdors, etz ).
@ l:lue_s ':h_l.- layout provide the detail of the route (bath the herizontal and olololelole
wearfical|?
o0 Secfans and details are cormectly cross-referenced. [-BE-BE-RE-BE-BE -]
Design
Haas the technical feashilty of the components venfied? (Mobe: The
il systems shall be coordinated with the specialst and the design oooago|a
camiplisd to the laiest fechnalogy)
Mre the layouls coordnated with the struchural (Zone of pratection
= wging Geasmetic rmodel] and Architectural Layeat? el el el e e
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Electrical Design Aids

Attachment 8 - EPM-KEE-TP-000013 - Template - Data Sheet - UPS System

[, e e mmmpe——— e eamem - g
I.-I-Hn\.l UESCHI'ION | usE | SI'ECIFIER | I'ru_&:ll HEMAMES
1.0 GEMERAL
11 | 3ITE COMDITION S

FibaGe [

Selamic o Zone

Reinimrrum ambend demperalure i

Beaoaiervct o s b besn Semne ratune Y

Das:gn ambkeni Icmger.‘n.l'c i

Beaoa vt o ind maum refadive Ruenidihy ot %

racrmal amnitrent hempseraiu ne

Lieatkan

Battery and Disconneciion Switch

Fepctilier, inverter, slalic iransher
swfich, ranstomer, manual
maintenance bypass switch and panel
Eaard

Baltery Room arta clss foaton:

Zang

Gas Group

T rit Class

11

AYETEM FARAMETER

Supply Syshems - vols, phase, win, Hz,
earthing

Sysbemn Eymmaeirioal faut lewel

Steady siabe wollage wariation ', T

Transken voliage varialon maiEede] 5
i o |

Transkend frequency Varkad on <\:F_"__) -

esagnituded Tims

%5

Caoninuods M aximaum supply vohage
total harmanic dislorion

+H% )

Exlemsal supsly for ant-condensalian
hecaters, cabingl Ighting, elc

% VTHD

Wollage

W a

Tobkeranod

Mluber of phasis

Einght Phase

Liabas

S parr MFA MO AR 100

i3

FPERFORMANCE

gt

Raling

Lo

EMA,
W

Frequency

Baltery load prafie

Lod Doracr facinr

FF

Flaos. sound power ievel al 1 meer

dB

Dueral efficency

1.4

EMCLOEURE

Typea' ACDESS

Mlouniing

F Raiing

B Conderdation Heaber

1.5

MIICELLANEDUR

Cane Enlry

Canirol Wiring Vellage Raling

Fainl Epedfication

Fainl Shade [Enciosure]

Fainl Enade [Balary Rack)

Lk languane + leter cokay
Eackground ok

Mean Time Betwenn Fallures (MTEF) -
impist saction

Years

Kean Time Between Fallures {MTEF) =

e

Years
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Electrical Design Aids

Attachment 9 - EPM-KEE-TP-000014 - Template - Data Sheet- Liquid Immersed
Distribution Transformer

Linm BIIUER"S

— LIS 1N T SIECIFEL T UL DA LA

1.0 | 3ITE COMDITION S

Al bude i

Soismic Design Crikeria .
Sos A
ot

ol I M AMIerE TEmperabss

Tinimum Amiient T re

DCuesign A mbient Temperatane

Ceesign Awerage Monthly Temporadsrs

Design Eolar Radiaion Temparatune

i bikack Doy

fiverage hnnisal Temperalune

Aimospherdo condibons

e imumidverage Deson Feadwe

Humidity

Area Class foafon . )

Gas Group and Temperalure Cass .

Type of Frolecion Reguined . i o

Icniing AT I . W R

Moos o puldoors . A

LA

T, L

| | 5] 5] =

5]

[+l

#
M

h
T
[\

2.0 | DEEIGEN AMD RATING -
Mo loaed Wintlage rafio forincipal dagb O fal
Fhase(sy Freguency — | ElHr
Ralng L kWA
Waclor Groug

Coaing Type

Humoer of Windings per phase
mpedante Frincieal Tan ! Raiing !
Tolkerance

iinding Kateral

Frimary Winding

Sacondary Windng

naulaiion class ' Typa

‘Wilnding Insudation Maderdalks

rsulation Betwesn HY and LY
Windings

Contnucds Paralkel Operation with
dendi cal Linit

Sloady Elale Vokage Tolemanos T
Sleady Elale F Talerano: i)
Transhen Viollage Toeranoe i)
Tranghen Frequency Tolerance T
Waoiimam Supoy Harmonk: Distorion | % THD
Primary Sysbem Faul Lewel L
Primary Sysbem Meuiral Earthing .
Secondary Syshem Fauk Level wh
condary Syslem Newtml Earihing -
Frimary Full Wawve Lighining Impulse wVE
Frmary Applied Vollage Withsiand ' 1
Zecondary FulWaae Lighining i,
mpulse wp
Secondary Appled Volage Wihsiand | &V o
Tap Changer Type .
Tapping Tyoe {fer SLTS)
Tapping Range
Tap Changing Ewiich Tepe
Humiser of Taos

Location of Taps -
Kaoiimam Sound Prassure Love! (EFL] ]

[
‘__l' =
=
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Electrical Design Aids

Attachment 10 - EPM-KEE-TP-000015 - Template - Data Sheet - Capacitor Bank

ENTITY ECUIPFMENT NO
PRHOJECT TITLE P HE
PRHOJECT LOCATION UHIT
Line Mo, UESCHIIOR IHI 1S SIPECEIED HILUER'S I"IELI'DSAL
1@ 3ITE COMDITROM B
11 AlEsde o
12 Maniimum Ambient Temperare o E
13 Minisnum Asnbient Temperabors o E §
1.4 Duesign Ambkent Temparature ] g =
1.5 Feative Humidiy [ Eﬂ% ]
18 Wind man I E'i; : a

wdEE
17 Seismic Zone £ g3
18 Unclassilied Area H-ﬁ-}yﬁ
19 Harardous Area Class Poation . ) E l"\;fﬂ;g.
110 | Zone el VNE
112 Groupls) T e [ 2
113 Gas ignBon Temperature % \"-I'E;x"\i\":,
in 3 ETEM FARAMETER S [ N
1 Vollage [ ™
zZ Fhases V=0T 3
73 Fraguency ~F Hz
74 Shon Ciroult Cument A
25 Shiort Cloult X1
[X) Cwrers. Supplied LY fiiany Poser AC
7 Qwnir Euppied LY Auxilary Fower DC W
28 Type of Eysiemn Heutrad Ground
L 2] CAPACITOR EANF
31 Tolal Reacive Power Raing Capacilanoe WAL
3z Toial Expansion Canatil iy
23 Type (Fixed, Adtamatc)
3d MWumber of Slages
s KNAR per Stage KVAP
1) KNAR Fleed Stage VAT
iy MWumiber of Units per Fhase per Stage
as o ol Elamants In SeriesiParadleioer uni
Canaiior Hz
ag Rated Power Fraquency Hz
310 Fated Insdation Lave kY
311 Fowar Frequenoy Wilhsiand Vollage KW ms
a1z Lighining Impubse Winsiand Vollage (BIL] W\ peak
ERE] FRated Conlinuous Curen | Future/Rated) Ampelimgs
345 Fated Momeniany Wihsiand Cument kA
318 Thrae Fhase Connaciian Tyne KAr
37 Ungrounded Yiye or Grounded
318 Ungraunded Daublke Wy or Deks
BT Tvp {1 bushet ph, 2 bushe1 pn,3:bushe3-on}
330 Dischame wokslime afier desenemized
4.0 B POWER CABLE ACCOMMODATION
4.1 Fower Cable Bize mms
4.z Fower Cable Type (1.2 Amoredis hicldied)
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Electrical Design Aids

Attachment 11 - EPM-KEE-TP-000016 - Template - Data Sheet - Electrical

Requirements for Packaged Eq

uipment

EMTITY
FRHOJZLT TITLE

FRDJIS0T LOLA TN

EOUIFFAENT MO
Pk R

LIMIT

SERVICE ! SHE CUONMLETIIONS WHI S | SIMECTFIED

HILUENS I"EDI"055L

Alfitude i

Sajgmic 2ons

Design Maximum ambient iemperaturs

Design Minmmum ambient Sempearabune

Aregy Classification

Zone

Sroup

Temperature rating

Indaars ar culdaors

Enclosure Type

Enclosurs hlalerial

Graunding | Earthing Type

vl

DESIGH AND RATING N T "-.'_':-_
Power Supply e ':. '-._-"'.H__.-'j-‘
Motors smaller than 0.5 KW S s
Contraller pravided by {BuyerSsalker) % %o 1,
Buyer cable drecily 1o Cantrolaniar SalEng "'._":I L
Junction Gax | JE] o | _;."'
Wotore 0.5 KW and larger =11 VR

Conlacior pravided by {BuyenSele= "

Buyer cable directly o Controllerior Sallers JB

Indivichual Heaber 1 kY and smaller ViENW

Contrallers pravided by Buyer Seller

Buyer cable directly to Cantralanar Salkers JB

Indlvidual Heaters HI’E-B'B-I' than TEve WEW

Conirallers pravided by Buyer'Seller

Buyer cable directly o Controllerior Sallers JB

Combinad losds [not haateraimaotors) 5 kW & less [veEw
Contrallers pravided by Buyer Seller :

Buyer cable directly fo Cantralanar Salkers JB

isombined loade (nol heatara/motore)

that axcesd 5 KW v
Contrallers pravided by Buyer'Seller
Buyer cable directly 1o Cantralen'ar Selkers JB
Instrumsnt loada W
Systam fraguency Hz
Faceway lype
Ohearsioed Maobar Terminal Box regured (Yesibo)
Relay & Indicating Lights ratng (Valts/Frequency) WHE
Moler Disconrect Bequred (Yasifo)
Space Heabars:
Rated operating wallage W
futual operating woltage W
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Electrical Design Aids

Attachment 12 - EPM-KEE-TP-000017 - Template - Data Sheet - Prefabricated
Substation Buildings

S
EMTITY ECUIFMERT MO
PROIECT TITLE B e
PFROIECT LOCA TION LikdIT
148 ATE COMDITION 8
1.1 EiH i mi
1.2 Bygrags Ambicnl Tempemiune i
1.3 Pl v Aenmiendl T mi pi rasbure oz
1.4 Pelaod imreurn Aomniniand T rn pc rabur o oz
1.5 Exinzme Maoimmum Sentiend Tiempe rabars A
1.6 Ewireme i nisumn Senientd Tomps rabars i
1.7 Gas gqnion Tempealune i
15 Harardous ¢ Man « Hazardous
1.8 Soiamic Zone -
1.10 Sofsmio Load v
111 Ower Pressune Deskgn per % "'-,_'-q"'.
1.1Z Sun-kheial Design Terwmssra iune ﬁl::_ "._'"-._ ,-._"'-..-P""-
1.13 Eleoirical Bgupment Design Ambkend Tempanaione -'"'-."'l:.ﬁ-":_.-' "".ﬂ_'_'

114 Foeladiwe Humidily < b BN
115 Wind Epeed Design [ S0 |
116 mporiance Leeds el 1
20 CODES AND ETANDARDE ||
21 Complance ¥ Codes and 51:|1:|:|n:E'E'.'-'"
2F comnpiiance 0 Fropect Specllcalions
23 -5:-':1:-.:|nr.-=1:- Prefabricaled Bunsialicn
Spaciloaiiomn
1 AERVICE COMDITION B
31 Dessign Temperaiune for Ekecinoa’ Equipmeni o
Quidoors
1z D=sign Libsoyoie « WY mum YEars
33 Windor Buppiied Equipmend Insialbed Indoors
3 4 Harardaus Area Jone, Gas Sroup and
Temperabare Class
35 Harardaus Equiprment Corilfl caton
16 D=sign Cipraling Senziend T mpe rabars i
403 BENERAL
d.1 Expandahbe Sutsiabon
d.ZF Buikdng |IP Rafing
4.3 Al Jpanings Required 1o b Semsn Poood
44 ‘Winrking Clearamons o
4.5 rezlall furo Flash Plemisms (Exhaust Ducis]
i & Lighining Probecion
Eil DESIGH LOADING - STRUCTURAL DEEGH CRITERLL
51 Compilanoe wih Sructural Desgn Criberia
57 K'aotimrium Bulding Shipping Hekhi and Wizkght
53 Wilnd Load
5o Frodess anal Engineers Slamp
55 Foood Designed for Live Load Suppon kFa
5B Caoncendraled Load Anvwhiene on e Rool i
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Electrical Design Aids

Attachment 13 - EPM-KEE-TP-000018 - Template - Data Sheet - DC System

LinE
Hi.

L= S 1T 1R
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Spmcimd

1" rengesd
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1.0

AITE COMDITION 8

Ao

Sotamic Jone

Zoni

Bl ndervaen Aomnitiand oo m pe raburs
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Electrical Design Aids

Attachment 14 - EPM-KEE-TP-000019 - Template - Electrical Design Criteria

1.0 SCOPE
Descriog in oigd e overal projoct scope and the scope K which ths crienon & appicadie.

Provide relerence of suppording documents wheeever tequired 10 valdale specic mlormation proviosd in
the cesgn criena such as voltage ‘evels, Load Details SC ratings, etc.

2.0 CODES, STANDARDS AND REGULATIONS
Ust all appicabie ‘ocal, National and international codes and standards, reguiabions and measurement
unls agpiicable a7d considerad in Ihe design o project Provide precadence of codes/ standasd,

speclicalions, ek and advise how ciscrepances belween cod o' spachications shal be
aoressec.

Descrive 1 2 desgn, equpment or materals are ;i? ‘ ad by ” ize¢ nlemratons and

List speciications appicable 1o the proect induding package equpment, swilchgears and installation and
lesting Any aspect of the project technical requirement not covered by specficabion & 1o be included Here
Delfne recuncancy levels (egupped and untQuipped oulels of swilchboares) I nol delned in
specifications.

5.0 SERVICE CONDITIONS

1. State the ambient concitions Hare Of provide reference 1 an applicabie document; relerence shal

be made 10 condtions spedilic 1o Ihe electrical design such as desgn lemperalure of equipment

ncoor and outdoor, aBtude hwmidty, sof temperature. thermal and elecincal resstmty,

emvironments condiians such as sail laden atmosphere Jor coastal Mstalalon, and alimosphenc

polulion, elc.

State # Equipment and malerials shall be sutable for operalion at ther namepiate ratngs i the

conditons staled above.

State the design Mo of equipment

State 1 any particular equipment has 1o work in cortrolied conditons.

mmmmmuwwmmw.mm
elkc)

State menimum dagres of enciosure prolection Jor indoor 270 ouldoor electrical agupment.

6.0 DOCUMENTS AND DATA
List e design documents 1o be produced lor the project and brielly describe ihe conlent in gensral lems.
7.0 AREA CLASSIFICATION (IF APPLICABLE)

Deéine how hazardous area classificaion shal be dons (define code and centlyng authorties accaptabie)
and which parts ol 1he s425 are ey 10 b2 hazardous areas and types ol aquipment 1o be sefecied.

L M o

Aso, cescrbe f dust hazard i corsidered in the design and whal consderabon shal be gven in the
saiechon of elecincal equpment 1o peolect against dust hazand
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Attachment 15 - EPM-KEE-TP-000020 - Template - Electrical Equipment List

Electrical Design Aids

(Below list is Only an indicative, A/E to generate the specific Electrical Equipment List)

= Equiprmant | Equesmemrt | Spscde stien Actual  |I'roszuramest
Mo, |lag Hember]  atng | Heherenze Mo, Usucnphion Uusnbky | Oeanbby 1Emusha
. ; Bz bl
1 Power Transfammers nole - Typoa
Bz by
[~] 4
2 Packape Substation ol - Typica
3 Emangencyrstandty Ean Eapimi
Gareratars noli - Typioa
4 Meutral Grounding Hesision Eama o i
{MGR noli « Typdoa
L . Bz bl
I .
5 MV Swilchgear nole - Typoa
P e ke o] . Eazz beniow
& LV Switchgean' Swilch ———
7 W Protechon Une ety B b i
A C’_’;" nobe « Typloa
a ATS (Aulo % hﬁhél;fn B b i
Switch T, noie - Typioa
" Bz bl
g9 I__‘EI-. ! 1 it nole - Typoa
y 1 i i N S bl i
10 #} %ﬁalr_n Parels ol - Typia
11 b _;I | Lapacnar Bank of Pawer B bepiney
/| Factor Careclion Paneks noli - Typioa
12 Unmtemuptible Pawser Supaly B Eepioiw
TUPS noli « Typioa
o s - 4 ; Jr— Eaz borlimi
14 Battery and Battery Charger ol - Typica
14 fotor Controd Centre [MOCs] B Eepioiw
Parys| noli - Typioa
e ] S Emioiw
15 Distribution Boards ol - Typica
= . . Eaz b o
; " o
16 Sub Distrbudan Boeard (S00's) nole - Tyrpica
17 Elecinial Fanels (Lightng and B Eenioiw
Pawer] nole « Typdoa
; ] - Bz bl
18 Central Batiery Sysiem S
, , Bz bl
O - o
16 Dizconrmclion Seitch S
1 Lakait . . & Bz by
2 Lighting Control Panels ol - Typia
! e B Eaz b o
21 Harmonic Fillier S—
a9 EFME System |[Ekecincal Eama o i
Power Management Systam nole - Typioa
. Bz bl
o
23 Dimmesr Sysbam nole - Typioa
B
i Each Equpmients a=al ba sdambed walh e pegue 1Tag MamSam of e guasldy, | man: then onie
2 Ernswse 1h efupmesl and pen i ace amapky with e mlesan Saed SEedad
| Ekdnchl apaabSibosc P Eese miker Deasiaon - 18
4 Haspo=sitio ASE s=ail poe e the Gikealalnn s negured o soppEed e seiesbos Ssd s ng of 1= clchnosl o wpm el &g

ciom pEnen] oo ch S E
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Electrical Design Aids

Attachment 16 - EPM-KEE-TP-000021 - Template - Data Sheet - Dry Type Distribution

Transformers

ENTITY ECUIPMENT MO
PRGJECT TITLE P R
PRGIECT LOCA TN LIkt
Line Mo. UESEHINIOR UMY HIECIHEY BILUER'S MBS OSAL
1.0 SERVICE COMDITIONE
1.1 Lessalion
1.2 Bdirimurn Smbien! Tempanastuns C(F)
1.3 Blaximum Ambienl Temoeralore C ("F}
14 Relative Humidily Range %,
1.5 Design Ambient Temperalune CIFi
1.6 Saismic Dane
1.7 Altifude M

_ Chmahe, Ermronmental & Fire Babaviar =3
= Classas par [EC ':f:'d::'“l
19 Mouriting Arrangement 0 Y
.10 CE Marking Reguiremeant e Y\ R
2.0 ELECTRICAL 5YSTEM %
21 Rating Lon ol B e
i Mo koad Voltage Ratia (Principal TRgh SN, ) oy
73 Impedance Principal Tap 7 | M g,
4 Supply System (Phase Whe Hal |
5 Supply Variations (Walls, Hzg = L3
ZE Primary System Meautral Earthing YosiHo

T Secandary Sysiem Neulral Earthing YasiHo
bl Thraugh withstand Faull Capahilty ki
bl Faled Primary Curreni A
210 Faled Sapondary Current i
211 Cooling Method (AMNGF]
iz aciar Group .
213 Primary Lighining Impulse Yaokage Ky
214 Secandary Lightning Impulse Voltages kv
215 Winding Tempamiure Riss
el [ Rated Insuiation Class
27 Tapping Fange
iy |- Regulation al 0.8 Power Factar

Ethciency at S00F5M00% af Load at 0.8

=18 Power Factar
3.0 CONESTRUCTICN
31 Tap Changing Switdh Type
1z Tapging Type
13 Blaxrmum Sound Pressure Leval dE
34 ‘Winding Materal )
35 Core fzambly Material
4] Pairring & Fineh
37 Transfamer Canfiguratian
4.0 ACCESSORIES & FITTINGS
4.1 Winding Temperatune Indicaios
4.7 -BlarmTip Conlscst
4.3 -£-20 iy Cutput
4.4 Pratestion Currend Transformars

5 Metering Currend Transiormers
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Electrical Design Aids

Attachment 17 - EPM-KEE-TP-000023 - Template - Data Sheet - Motor

EMTITY ECUIPMERT MO
FAOJECT TITLE i b
FAOIECT LOGA TION LT
Lonm Mo Umwz rpzoen L= Epezrhed Bidder's |"ropzaul
A0 AERVICE CONDITION E
1.1 EHbsds i
1.2 Selannic Tore
1.3 Pt berian arnbbend heenoe ralure -

1.4 Einimum amibed tfemperalune 4=
1.5 Casign Iemparatun -
1.6 Feaotbmrvam hiumikd by w
1.7 Arga Classiicatian
1.2 SEas GroupDust
18 Temperabore casdoadon -
1.10 Ty o peroleciom requined 1."‘:"__.:-":
191 midoors Of ouldoors & "'-,_ T
117 | Cable streflype « Mobor AN Al
113 | Cabie shedype « Hoater s AR
114 b siEeitype « Aunllaries '::'F:‘*&". ";1_""._ b .
1.15 Canhe gland eniry thread Sze - rd:l:m ."'-,_ 1-.,. ",_"'n:" Mairc
116 | Cabie gand aniry thread S zgHmatdr L+ " Matric
117 | Cabie gand antry thread 2k - Ao s Matric
118 Earin cormecion & o « F':.m::{“:;"' "
1.1 Earth conmeciian &loe - Termina bou T
] DERIGH AND RATING
1 Sypaben winlage (s et kel Wik
22 Vollage variad o .
23 F rizigpeers wWFhase{s] Hz' 3o
Zd Fraqpeercyy wairiadon w
25 Feuiral ganhing
bl -] Dty Bypie (EC S0034:1]
7 Ratesd auipud Wi
Z28 Mumiter of polies
-] Directon of rodation viewed Troms dre end
210 e uladion Class Temparaiune: dse imid
21 Einimreumn lermednal wollage durng siading piEr undl
el Factioriam no oaed soumd prossone evel of one mmeler dB&
213 ez ika of drfeem eapa pmaeni kg wd
214 Ty ol slaren3hort cinouk proleciion
215 MIn SuDos sshse slans per hour (ol oonddtion)
el [ Ein Supoesswe Slans per Hiour [(Caold Comdilion)
ZAT Ein equally snsoed slaris por Four v
Z18 Me'acd Inckied rodor oumend % FLC
2= Shan ol soffle oul prEssune {oomDreE SEors|
E ) MECHANICAL AMD ENCLOSURE
21 Enaksune material
3z Dwsgreir of prodecion = IP Code = Molor
23 Dwsgre of prodecion = IP Code = Teminal Box
34 Nouning [IEC 600347 I Code 1)
35 conling [[EC &0034:E 1T code)
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Electrical Design Aids

Attachment 18 - EPM-KEE-TP-000024 - Checklist - Interface with Saudi
Electricity Company (SEC)

[ [=N

GUEETIONE

Infarmation
avallabla

Bl

) -1

REMARF 3

Ayalabilty of the updaied or current Codes, Siandands, kool
aishority — Saudi Beciioly Company [SEC) hasio

requiremienis and guideines

Hawe Mo Objecton Cedifcale [HOC s} chlaingd an project
Doemrarcadon Plan T

bz pmaum SEC @ mrouls
or renirsga lhe exsbimg
iy Sarecan i
Ak

&rp BEC approdal obiained for Eslimaied Tobad Conmecheid
Loaed (i KW'T

Erp apnnedal ovianagd o Thesim ta SEC subslalon?

Ln

Hawe thee schedule for EEC usgrade meset with the project
sonodule (F apoioabde]?

Cieming deials of desgn documaniaiions bo be submiiied io
L Iy

5 Sirege Ling Diagram (SL0) submitied and ablained aporosal
from SEECT

5 Load Scnedules submimmed and abianed aporoval from BECT ]

[r= T Y I =2

fire e subslatian yout and Feeder cabke eniry delals
submitied and ohiained approval? LAY

Are Metering Requirenent and specific melering "
considered during design and approved by SEEY,

11

Harse e deta] raquined for 1he Faddl dis Mg
requirement iIF applcabke)? . )

12

Aire ihe delals and Scope deberm rEmET al
Floer Dptic Cable nslalaion aai e i applicable)?

13

mormial and aternals Sunny as el a5 any antdopalad
fubure valies [Le., range of SInE and e phage-ioeg round
faadl | curmenis., and assoclaled XR rafcs, al the consamers
podnt of sEnce)

Lualable ullm.'5h:.r:-nr:u|f:._§_[;¢g.|:jclum'q'.'.Hur:s [T

14

Arg il dielals delemdned regarding The oo maton o fedll
lewel setlings or Prolecton Relay Solings?

SEADA RTU Requiremrenl - List of Aol o Doa ared Stadus
Dyt ) poodnis requined bo ke senk o willy. Bupersony conin
requirement, B any. Speclic squipmmdnd requirement

18

Do i Indormiaibon arvadla®ie regarding LHiRy grounding and
IigFining projecion pracioes?

17

frrangemaent for Temporang Power for Consirucikan, (i
aEpdkakie)

18

Tbepnions Line Inberfaece, | any

14

LHIEy Phase designatian and phasor rodaion

Einimium Power Fachor regulremesnd. Power Fachor penakes

2

Expeoied sordmum, maxmaam, and nommina st frequenoy
i th LONSUMErS Doink of Senioe and oblain detadls regarding
timi duration on both Sleady siate & ransent condidion

22

Spacifc recksing praclkzes on boih normal and adie mabe
suppty faciiies

23

Fower qualty reg remeind - Harmonke conden, wolage
fuctuaion and current unbalance ImEs Imposed oy the wl by

Liced shadding rea rerdnis
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Electrical Design Aids

Attachment 19 - EPM-KEE-RG-000001 - List of Electrical Design Deliverables

i | Dellveradie Data
§ Raguired for
a| €| B
1Y Dedvarabia Toal Dedvarabis Contants B ; -E - J Comments
& E|l>HE T
HHE
| d|5dad
ol The S0 model shall show reaishc depichons and Revier i Praject Design Cribasia fot the
rmosdelling [cantan relevant design daca for all physical ) ) . )
1 [AD e anl |l i s et debsl o par the progect 30 E‘“‘ﬁ LN reqirement of 30 modeling and scfware to b
Sofwara |SAD procedunes -~ s
Mlateral Assgnment Uevaloped by Lontracs graup with Engineern '-,"-H;/_-'__d-"
Sehedule (MAS) and éﬁﬁ}
2 Conlract Assgnment M= Excel v v
Schedule (CATS)
Construchion Shoas e locahon and type .
3 |Faciilies | She a0 ircduding by dawn areas Er' w lizn |S&D ¥ f:u&;l;;;ﬁnm Hfthis is dane by Enginess
iCoordinating Plan Ares and lemporary W '
Ezrll:irlirﬁmgumr ; Layout for Temporary -'.|r - II:;JJm paweer supply
4 |7 . a0 which indudes the amang@meant af the Semporany ¥
Camp Elecirical
P substaton and elecrical panel losation
Includes documents and drvsings reoured or
G |Permiting submittals| FDF  |applcable construction and envimonmeandal permidting | B Y Fefer o project permitting reguinsments
activities for the projes:]
. E“g" g'“f:j' 15 Wi |FERT ocumen: EPM-KEE-TP-000013 fer the 5
=g LAt=na = VIO [ cantents af Design Criteria
Dooumend
7 i-:-'_pe o Warks WS Winrd Eehr o lemplabes o the canbe=nls ol =06 and manl v | v
Specficatons Specficaton
M Wiardl Engreered companent data shests which ane
8 |Data Shealis) M= Excal gensrated o include Al functicral requirements for C L
the inchlusion within subconiract packages
Bulk Ot = Exoell[Bulk Guanaty Takeotts (L0T0S) far irackng
C I " I'I]-:'_'I.::I MZE  |ergneering-released quantities at 30%, G0%, & 0% |B&D ¥ L
Sooess  |Mikestones o support canstruchon instaliatan
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Electrical Design Aids

Attachment 20 - EPM-KEE-05-000001 - Single Line Diagram for Street Lighting

el - £, el
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ﬁ,« Electrical Design Aids

Attachment 21 - EPM-KEE-05-000002 - Cable Tray Mechanical Support Details

07 HORJUNTAL KLU0
CIYN CARE TRAY

-

TG AT B NSON ROX
FRAMETAN K8 O Oy

outdead Aol 108

1
AP MUY (TYH
g
DO2POTINTAL BONOWG - JOPWIR BRAD
{ AT AL TABLE TRAY JOWISy
! A\
-
! NOTE:
1 TeaS DAGAMING, o8 ISLUNC O Y AS & BAMSE FOR STANDAND DRAVGMGS
T DATTY BALL ITRNTRY ANG DEVELOR STANDARD DASAWNOS FON UBE GX ITH MesecTs
3 GENIAAL NOTES O STANDARD DMANNGE T0 CONTAN AS A UWLM SEFESINCE 10 SELEVANT SEF DESICEM RECUMEMINTS jog SPEONCANON WATERA, COOES £7C) -a BALRE FUR BT TN
4 NVOREVER ASTROPIATE WA TLAAL TARE OFF OO0 N A TASLE FONMAT TO BE PWOWORD M THE DRAIING WITH DETALS OF LADH COMPONENT o g BOLTS. SUAWONT 3
STULL SRCTOM, NG GUAND. ETCH et B ? g T
S PEIURENGL O OENURAL MOTES COGEMON, ABBMEVATIONS, SRCTION OF WiA £1C AS AP waimedr] 10 0 MOWOLD OM STANDAND Dasmcs —— - - Sl o b /(/ o A
& STANDARS DRAMATNOA Srall UNDEMOOD OreConn AFVoVAL reocess
- | ISSUED FOR INFORMATION
. WING PROECT TITLE 1 4 CACRITY 000 B e
ey % -
CABLE TRAY MECH ARABIC TITLE PROGCY TITLE 3 ARARIC TIY M b et 0 e
SLEPORT 06 TALS . FROJECT TITLE 3 N ~ EXPRO TR T gr— TP e
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Electrical Design Aids

Attachment 22 - EPM-KEE-05-000003 - Street Light Pole Base Details

NOTES.

1AL DAMEMROME ART S VKL METIAS U IS ODENWaE WNCATD

7 GRDUNMDNG CONDUCTOR SIAL BE COMECTED 10 THE MEAREST
GRONDNG ACO

THE MG THCAAESS AND DAAME TER OF Mk POLE BN 6 AS
Sonlven On CONTRALT (WA eds FOR SH0F € MO0

€ TYPICAL CAMENSAON ARE SNy FOR B8 TER UADGRETANDSG. FOR 2PUBES N MIRAT S
EXACT OMEASONS, RETER 10 CONTRAS | SRanincs FOk e e OO BPRLASER OR AS NDICATID
moRcT wes

5 ANDMOUE GOVEM Sl B PROVOND W S L TY Crmm QACLNONG CONDUE Y 0%

4 POLESAST FATE KIERIA PMATE, 5L PLATES DOL TS, ATS
WASHE IS AND ANTHON BOLTE BALL B8 GT OPVED CALYANID

QoMaCY ]
r ro.mmumgvuswnnmmmmovcu s stocrgpasicas

| il

T 0’
. o
-

E‘

FOS SMOFC POLE BASE PIATE
S5 CONDUNTS S0 TwAT CABLE L #G DOES WO EXCEED 49, PO MATE R
} T BASE MATE
! 157 ABOVE T IVEmID ~
& %0 TLEVATED Cubs FLATE AND 3 NOA. LEVES NG
i S BB TLEVATED A WIS UMOTR AMCROR TLATE
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Attachment 24 - EPM-KEE-05-000005 - Emergency Generator Grounding Details
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