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ELV System Design Aids

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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ELV System 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 ELV System 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 Chapter 7, Section 1 - General Design Guidelines (Document No EPM-KEO-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 ELV System. Users are urged to carefully
read the instructions provided in 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 7) of Volume 6, Chapter 7
and 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-KEO-GL-000016 - General Design Guidelines

EPM-KEE-GL-000002 - ELV System 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

Communications and Information Technology Commission (CITC) Rules shall be followed for ICT
requirements. The ICT Rules and requirements can be found on web site www.citc.gov.sa,
http://www.citc.gov.sa/en/Decisionsoffers/Decisions/Pages/392-1439.aspx

agrLONE

o

3.0. ELV SYSTEM DESIGN AIDS

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

3.1 . ELV SYSTEM Design Guideline

Refer to 12.1 of 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 discipline Design Guidelines issued for use in the
design of Entity’s Projects.

Refer to the document EPM-KEE-GL-000002 for the details of the ELV System Design Guideline

3.2 ELV SYSTEM Design Deliverables

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 List of Design Deliverables issued for use in the design of Entity’s
projects.

Refer to the document ELV System Design Guideline EPM-KEE-RG-000002 for a typical list of design
deliverables applicable for the ELV design discipline.

3.3 Design Check Lists

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 Checklists issued for the use in the design of Entity’s projects.
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ELV System Design Aids

The Table below lists ELV System Checklists issued for use on Entity’s Projects

List of ELV System - Checklist

0

Title of the Documents

Document Number

Checklist - Distributed Control System (DCS) Block Diagram

EPM-KEE-TP-000009

Check List - CCTV Surveillance System Layout

EPM-KEE-TP-000010

Check List - ELV System Schematics

EPM-KEE-TP-000011

Check List - Structured Cabling System

EPM-KEE-TP-000012

Check List - Access Control System Layout

EPM-KEE-TP-000025

Check List - Public Address System layout

EPM-KEE-TP-000026

Check List - Master Clock System Layout

EPM-KEE-TP-000027

Check List - Distributed TV System Layout

EPM-KEE-TP-000028

Check List - Audio/Visual System Layout

EPM-KEE-TP-000029

Check List - Fire Alarm System Layout

EPM-KEE-TP-000030

[T
Dlalo|loNlo|a|lsw|N k|2

Check List - Intercom System Layout

EPM-KEE-TP-000031

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.

3.4 Templates

Table below lists ELV System templates issued for use on Entity’s Projects

List of ELV System - Templates

Title of the Documents

Document Number

Template - ELV Design Criteria

EPM-KEE-TP-000022

Volume 6,Chapter 7, Section 1 - General Design Guidelines (Document No EPM-KEQ-GL-000016) for the

3.5 Typical Construction Detail Drawings (TCDDs)

purpose of issue of TCDD in the design of Entity’s projects.

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

SN | Title of Drawing Discipline Document Number
1 Typical Fire Alarm Riser Diagram ELV EPM-KEE-05-000006
2 Access Control Door Details ELV EPM-KEE-05-000007
Telecommunication and Audio Visual outlet
3 . . ELV EPM-KEE-05-000008
mounting Details
4 Surveillance camera Details ELV EPM-KEE-05-000009
5 IP camera Details ELV EPM-KEE-05-000010
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ELV System Design Aids

4.0 ATTACHMENT

CoNoA~WNE

EPM-KEE-TP-000011 - Checklist - ELV System Schematics

EPM-KEE-TP-000009 - Checklist - Distributed Control System (DCS) Block Diagram
EPM-KEE-TP-000010 - Checklist - CCTV / Surveillance System Layout
EPM-KEE-TP-000012 - Checklist - Structured Cabling System Layout
EPM-KEE-TP-000025 - Checklist - Access Control System Layout
EPM-KEE-TP-000026 - Checklist - Public Address System Layout
EPM-KEE-TP-000027 - Checklist - Master Clock System Layout
EPM-KEE-TP-000028 - Checklist - Distributed TV System Layout
EPM-KEE-TP-000029 - Checklist - Audio/Visual System Layout

. EPM-KEE-TP-000030 - Checklist - Fire Alarm System Layout

. EPM-KEE-TP-000031 - Checklist - Intercom System Layout

. EPM-KEE-TP-000022 - Template - ELV System - Design Criteria
. EPM-KEE-RG-000002 - List of ELV Design Deliverables

EPM-KEE-05-000006 - Typical Fire Alarm Riser Diagram

. EPM-KEE-05-000007 - Access Control Door Details

. EPM-KEE-05-000008 - Telecommunication and Audio Visual Outlets mounting details
. EPM-KEE-05-000010 - IP Camera Details

. EPM-KEE-05-000009 - Surveillance Camera Details
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ELV System Design Aids

Attachment 1 - EPM-KEE-TP-000011 - Checklist - ELV System Schematics

FHOJECT MARE OR&F RS MO HE'

OIS A LD H LCHECKEIE
MIA |YEX | RO | MiA | YEZ | HD

A. Drawing Presentation

Uoss ELY System schemalic comply with the project AL Stendads
(Al limms, symmbals, legends, abbreviations, text, et ae legible]?
Mre the el n the titke Block cansstent with the project drawing leg!
irdex?

Uo the draming nates complele & agres with mlarmation on the
drawings & deails?

4 Mre the Byout legends specihic and provide the delals?

Al mterdscplnary camments and camments from previous revisons
5 | B been resabeed and neorporated. Haolds and revisions are
carmesily marked.

Limit= of exishing and new veark including Ruture expansions, inferfaos
points, Batiery limits are cearly defined.

B. Code/StandardiProject Specification f’;‘-"j-x
Uoss ELY Sy=tem schematic prepaned in aooardance 1o the,

applicable Code, Irfermational and Saudi stands Wﬁ‘. olololololo

Reqgulation, the suppliers ar vendars reguine i

Specificabon?

wartly the squipment and components MK numbers
2 | dimsrmions, beatins, efo, with p I divarndor dosumerts, gaaa a e a
as applcable oy
- [
C. Reference Informatio _ﬁ.' '._5'
Check o ansure general notes-shchlude referencs o appbcable Lodas

1

(]

=

g . . . o|ojo(@|la|@
Standards and Project Speciications Supplier submittals

10 | Check far comeciness of reference drawngs Qe e|ala

1 L.ml and '|'E'|'":|:'.HI'|'|.' speta| requirements by others (Sub-Contraciars, ololololole
Wendons, 4.

D. Design

12 | Uoss ELY System schemahc prepaned in @ Boder farmat’ CRL BRI L.
Uoss ELY System schemalis prowde the adequate infarmation

. | mgarding mtsrcannectian details bebwesn devices, devicas ta the

12 . . . ; . == - -
aguipment’s (main panels), communicale ar inbegrale with the ather
ELV Systam?

1 Uoss ELV =ystem Sr_hur_u;.'llr'_' |.'-r|.'n.1-:||:: the detals af the cables [Bath ololololala
the system and cammunicatiaon cable)?

= Dos=s ELY System 5.1'_11I:'|'Ili.'llr'.' prepared, based an the function of olololololo
Contraol System Logic?

. l:ll:les. ELY Sy=tem Schematic koping amangament comphste and olololololo
functiaon?

7 Does ELY System Schemalic prepansd in accardance with the ololo|lololo

ranufaciurer standards and praduct informatian?

Doas the selection and the location of parpbaral devices, companants,
18 | atcoas per the spedal=st recommendation and the praject
regurements?

19 | Doss ELY System Schematic shaw the desice temination details?
Doss ELY Sy=tem Schematic provide the detals of inlerdfaces, 110

ikl .
addragses, funciaral disgram?
- Doss ELY System Schemalic provide the details of spare and fubure
prowision?
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ELV System Design Aids

Attachment 2 - EPM-KEE-TP-000009 - Checklist - Distributed Control System

(DCS) Block Diagram

FRHOJZET HARSE

DR&R RS MO

CHIE A O

RO | MiA | YES

A.

Drawing Presentation

Does ELY Block Diagram comply with the praject CAD Standards (Al
limees, symbals, legends, abbreviations, {ex?, g%, ane legible]?

Is the ELY Block Diagram reviewed for corstnictability?

Mre e fislds in the title block consistent with the project drawing logd
inde?

Mre pobe on ELY Block Diagram camplete & agree with inlormation an
the drawings & detals?

MAre ELV Block Disgram legends specific and pravide the details
regarding the bype of the cable (bath Fire cables and communication
cables), and the dabal of devices, inferface with MEP saryiges inchisas
ELW and the security & contml gyshem, a7

Make sure that sach lype of confectionfiretallatan & represanted
aifher by standard details applicable far the praject ar detals a
drawm an the layawt draasing

-
i

2%
Ml mterdiscplinary cammenbs and cammsents from pragicus BeEig
hwe been resaleed and noorparated. Halds u?ﬁ%ﬂﬁ

carmestly marked. N

B.

Code/StandardiProject Specificafion’,’, ",

The systern design shall comphy wWith she i Code,
Intematianal and Saudh stapfam, | riment Repulation and
Fraject Specificatian N

‘arify the squipment and cofiptaents tagidentification numbers
dimensions, lacations, esc. with project standardsfvendor documents,
as applicable

C.

Reference Information

i

iCheck o ensune general notes include refenrenos fo apphcable Codes
Standards and Project SpecficationsSupplier submittak

11

Check for corectiness of neference drawngs

1z

List and venly any specal requirements by others (Sub-Uontracions,
Werdaons, 83c.)

. Design

Ensure, the contral system block diagram degicl the Archileciune of the
plarts contral Syslem and inbefacs amang the system required for
averal apeation of pracess plant

14

Does the block diagram pravide the adeguate information regarding
imercannecion details bebwean desicas (nclodes the instrumeanss,
Jurctian Bomes, Marshall Cabinet, ant #2007

15

Does the block diagram pravide the details of oveall connection of the
sysiem T

1&

Does the block diagram pravide the comprebensive information af the
cable (such a= type, model, number of pairs’oores, =ie)?

Does the block diagram pravide the details of backbane [riger)
diagrames?

1&

Does the block diagram specify and pravide the desails of the
apdipment’ panels [Geatian (such as man kecalicns, remaote U0
losabions, ndaonautdear lecalien, contred roamibuikding limit)?
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Attachment 3 - EPM-KEE-TP-000010 - Checklist - CCTV / Surveillance System Layout

ELV System Design Aids

PRHOJELT HAKE OFAE G MO REY
DRI AT OH EHECREIL
sia [ves | mo | Mia | ves | o
A. Drawing Presentation
Uoas Urawirg comgly wilth the propeet CAD Standarcs [ ines
: N commgtly wilh The proje arcs { olele|a|a|e
=yrmbals, legends, ahbreviations, Seat, ede, ane legible]?
2 | Is the Dravaang reviesed Tor constructabibty™ FRLERLEREEREER R
_ I5 the ol read and inferpreted in canunchon with the applcable ololololole
* | Architeciural Civil, Electrical and Machanmical Layoul?
e the fielos n e Dk bleck canmstant with the project dawing kgl
4| e raE " o(o|o|o|o|o
oy plar s Marth armaw are provcded & the key plan shall Rave the
5 ¥ e ¥ P olele|a|a|e
laryaul anaa hatched
& | Malch bnes ar X-Y Gnd are clearly defined. FRLERLEREEREER R
Urivaing nobes are complele & agres with infarmation on the drssangs
T " F & " o(o|lo|a|o|a
& dapails
A e Byoul dimersons {mounbng Reght rastrg hesght of the
2 ! . VST TR ojo|o|(e|o|o
autkels, devices, abc | dearly defined? .
M the lyout legends spechc and provide the detals reg the
a type of the cable, the detail of the IP Camera and i:ll:l: 55 LT - - - - - -
routers, swilchas, alc.?
Bar scabe 15 shown on the drawing and oome
10 | details, plandslevationisestions. DE"HI|5 I il Llearlg.-' = O = - - - - |
rarke
Al mierdscplnary comments a | 1 Praviaus ryisens
11 | haee been resabved and ",.-"'“ﬂ'r I.’IE[:I rd revisEons ane glg| o e a|a
carrestly marked. [~
12 Lirmit=s of sxisting and mw‘wﬂdllﬁg future eapansoens, interfaos o
points, Battary limits are ol fi
_ | Check if condurt conhinuatoans betwesn dranwings have besnvered
12 . [=]
ared prapedy idaniifiad.
B. Code!5tandard/Project Specification
The systermn design shall comply weh the applicaglb: Code,
14 | Intamatianal and Saud standand, local Gavernment Fegulation and glg| o e a|a
Praject Specification
1= The nstalahon of the sysiam shall be in accordancs wth NFFR, oloelolelolo
EIATIA, HEC, MEMA, BICS] and other apolicable standards
wertly the squipment and components taghdentihcation numbers
16 | dimensions, beatians, s, with projest standards'vendor documents, glg| o e a|a
as applcable code
IWake sure that each type of conrechonirsiallatan = epresanted
17 | mithear by standard details applicable far the praject or delails ane = O = - - - - |
drawn an the lapaut drasing
C. Reference Information
Chack b apsune qerners notes inchlice referenos o apphcable Codes
18 | 2 geners e TR *PF og(o|lo|o|o|o
Stancdards ard Project SpeclficationsSupglier submittalks
19 | Check for comeciness of reference drawngs BB
. Lllsl and '|'I:'|'Ir:|:'.':|I'|'|.' specal requirements by othens (Eub-Lontraciars, ololololola
Werglors, 836
21 | Mra the Byout pravicded the detals of the winng dagram’™ BB
2z | eachars and detaiks are cormecty ooes-referenoed. -HI-Bi-EE-EN-EE-]
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Attachment 4 - EPM-KEE-TP-000012 - Checklist - Structured Cabling System

ELV System Design Aids

Layout

FROJECT MARE

DEAR TRl D

REY

DRIGINATOR | CHECKER

A.

Drawing Presentation

Uous the drssing camply with the propect TRl Standards (Al bres
symbals, legends, abbreviations, fest, edo. ane legible]?

15 the Drawing resaesed o constructanibby™!

L] )

Hares the layout prepared with the latest Architectural Layaul’

=

Ay e fielos m the 1ile block consastent with the propect dawing
loginde?

Koy plan and Marh armaw are provided & the key plan shall Rave the
Iyl ands fatched

L] I

Ialch ines ar X-7 (snd ane clearly defined.

=4

Uraaing robes are complabe and agres with infermation on the
drawings & details.

Ayre e Byoul dimensions (maunbng henght, operatng hesgh of the
authals, the containment route, &2 cleady defined and coandingled
with the ather services?

Mna the Byoul legends specihc or pravide the details rega
type of the cables [Both the honrantal and veric
af the voice and data autlels, rack and paich p

TSar scake 15 Shown oo e drawing and Cong 5 l.i'u-EE for &l
details, plandelevalionfsections. I:IE-‘all ara also cleary
rarked

Hawe the |nLerd|5L||..I|n..1r|. ig!ri'lTrEnls frorm presious

reEEIon besn resolyed ..II1 ulds and revisians are
cormecily marked ¥

Lirmat= of existing and new udlng fuluine pEpansins, inderfaos
poinds, Battery limes are clearly daefinsed.

Chack if condurt conlinuatons betvwesn drawings have bean werihed
and properdy identified. (Mot applicable far power projects).

. Code/StandardiProject Specification

The sysiem design shall camply with the applicable Code,
Intemational and Saud standard, local Gavernment Fegulation
Praject Specification, and msabs {he local service prosider
megquirements

The typeisize of cables meels apphcable code(lEEEEIATIA],
=tandand and projest specificatian

Ensuna the avalabilty of the standard installabon details of voiceidala
authats, palch panel and patch cord, cable maragemeant rack and
termination details of copper cables and Fiber Dptic cables,

warthy this cable and equipment lagioenihcabon numbens,
dirmsreions, keatians, etc, with projec! standasrdshendor documents,
a5 applcable

Heference Information

Chack %o anmune general nodes incluoe refenencs o apphcable Codes
Standards ard Project Specfications/Supplier submittals

List and verly any specal requirements by others (Sub-
Contraciorsispecialist, Vendars, =i

iLhack for comeciness of refarencs drawngs

Suchans and detaiks are correctly ooss-referenced,

. Design

Hawve the strucluned Cabling System design and selecian which
irnchusag the cabbes (bath honzontal and vertical, ndoor and oubdaar],
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ELV System Design Aids

Attachment 5 - EPM-KEE-TP-000025 - Checklist - Access Control System Layout

FHOJZLT Makhs DREF RS MO RE'

DRIGINATOR | CHECKER
EEEEE RS

A. Drawing Presentation
Uoes Drawing comply with the projpect SR Standards (A0 ines,

! syrnbals, legends, ahbreviations, Sext, e2c. ane legible]? HEEEEE

z Is the Urvsing resaewed lor constructabbty FREERERERE:RL

3 15 the lapaul prepared wath the bes) Sechrectural Layout™ BRI

P Are the helds n the ftle block consistent wath the project drasang olololelnlo
|ospirde?

- Ky plan and khach arow ane proaded & the ey plan shall have the ololelolole
layaul Anss natched

2] Malch bres ar X-1 Gnd are cleardy defined. o Qoo
1] e ara oo le anal th rh it the o

- rivaing noles ane complete and sgres sith mfomatan on ey o lo oo le
& ey 4

s e the lEvoul dimensaons [mounting beignt, ooerating I e ololelolole
authets, abe ) chearly defined? —

Mres [he lapaul legends specihc or provice |
=1 af the cables (Balh the harirantal and werif:glh
waios and data oullets, rack and patch ﬁiﬂﬂ.‘h -
Lar =calke = shown on the on soale 15 used far al

q
2
7
o
o
o
o
o
o

10 | details, ulm'ule-.-ahnm'l:peul!,i?__'l‘a, i b Seale are alsocleady |8 (O |0 (2|2 |8
rmarked | L,
Ml imerdeaphnary |;|:11|n|r.~7¥pd‘icnumn‘.s rom prevnus ey sons

11 | haee been resolved and inoofpdrabed. Holds snd revsions arecorrectly | @80 | 8 |3 |8 ) 8 |[B
rarked

= Limib= of exishng and few wark including future @xparsons, imerfaos
poirils, Batlery limies are clearly defined.

12 iCheck d condull contmuations beteeen dravangs have been venfied olole

ard properdy identifiad.

B. Code/StandardiProject Specification

The typefsee of winng mests appbcable codeistandand and propect
specification.

Lo the devices, companents and the cortral panek as per MERKA
15 ’ oo a|e|o|a
standand and UL Lssed?

Doas the Byout proade the instalabon desal af the contraller, raader,
18 locking devices, door pasition swilch, request ta exit (Push butien), the
power supply requirement, ste 7

17| e iderthcation and labellng prowded s per coes and standands’™

C. Reference Information

iCheck 1o ensure general noles include reference fo applicable Cooes,
Standards and Propect SpecificationsSupplier submittals

19 | Check for coreciness of rebenanos drawngs

20 | Sechans and detaiks are cormectly aross-referenced.

. Design

Hawe the desgming of Aooess Control sSystem and the Byoul
#1 | compalible with the esisting advance new lechnology and mest the | @ | 3 |8 |2 | 8 |8
prect reouirement ¥

Harwer the fayvoul coordmated with the Architectural'Strociural Lapgout,

14

18

3

e . [ =] = -
Electrical and Mechanical Sysiem?

. U0 the system and Lxpaw? cover enbre building premises and protect (he

- urasthorized scoess?

Lo the =ysiam zons conhgurabon @ per the aldng fe salety plany

| " STl pe 5 ¥ B o|o|(o(o|o|o
(Ensure the manal configurations are not as per the software program).

Document No.: EPM-KEE-GL-000004 Rev 004 | Level - 3-E - External Page 12 of 25

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.



Attachment 6 - EPM-KEE-TP-000026 - Checklist - Public Address System Layout

ELV System Design Aids

PEOJECT FAME DRI RE MO RE¥
DIEIERA T CHECREIE
Mia [ves | wo | Ma ] ves | mo
A. Drawing Presentation
; Doss Drzaing comgly with |!‘i_' propect Cal 5I;.1nl:|_ur|.1~_'- |4l lires olelelelale
symbals, legends, abbreviations, text, et ane legile]?
2 | ks the Dravaing resaewed Tor constroctabibby™? FEERLEREREERE:
] 1% the layoul prepansd wath the abest Srchftectural Layout’ =B BRI B
A e helos n e Dle Bleck carsmstant with the proect drawing keg!
T i FaFE Y 'olo|o|o|o|o
By pliar and Marth armaw are proecded & the key plan shall Rave e
5 ¥R e ¥ P oglele|e|a|e
layoul ansa hatched
& | Match bres ar XY Gnd are cleady defined. FRERERERERE:
Urvaing nobas ane comphate & agres with infarmation on e dresings
T gy a * ™ lo|lo|o|o|a|o
& datals
Ayres e BEyoul dimersaons {mounbng heght ratng heght of the
8 ! TN AITISLNTIR NS, Dpsrang 1ed o(ojo|o|o|o
auwtels, devicas, amplifier and rack, aic) dearly defipag?
Myre the Byoul legends specilic and provide the detals reg the
g | type of the cable, and thea detail of the davices, . I = IO = = = = O = |
o] .
rack, =le. i
Bar scake 15 shown on the drasing ano oo 1= e far all
10 | details, plandelevationisecticns. Detai are aluo cleady = = - - - -
e ™ \
Al mterdisegplmnany cami EﬂMW& T pravious reyisens
11 | hives boaen resalved and !qu o ared revEions e = IO = = = = O = |
carmesily marked. P
12 Lirmabts af exishing and rey work incuding futune sspansians, interfaoe o o
pivints, Battery limits are chearly defined.
Chack if condur conlinuatans bebween dravings have bean verfad
13 - | ojo|o|o|o|o
and propedy idenlilied.
B. Code!/Standard/Project Specification
The system design shall comply weth the agplicasls Code,
14 | Inbemational and Saud standard, local Gavernment Regulation and e aa| ao|la|a
Praject Spacificatan
wartly the equipment and comgonents agdentihcation numbiers
15 | dimensions, locatians, st with projest standardefvendor documerns, g a|a|o|la|o
as apphcable
Ilake sure that sach type of connectionirelallasan = rapresanied
18 | either by standard detailks applicable far the praject ar detals ane aa|aajla|a
drawm an the |agpaut drarwing
7 Myra thie Byouls pravided with Moonbng Dimensoen of the Loud
" | Bpmaker, Racks, Panels, Associated Eguipment's and devces, sjc.?
Trie desagrirsg of the Puble Address SystEm shal be n camglanos
1’| ging ot 7 ¥ g o|o|o|o|o|o
with the design criterna.
C. Reference Information
Chack i al mofes sk rede [ hcable Cods
e = err:uregunur_hn % I Hr rerie i apphcabie 5 olelelelala
Standards and Project Specifications'Supplier submittalks
0 | Check for coreciness of nebaranos drawngs LR RERE: R
List and verly any specal reoguiremenls by othen (Sub-Conirsciors,
71 |, # any =k in ¥ 1 ojo|o|o|o|o
Wargions, #5e.)
22 | Mwre the lyoul pravided the datals af the wining doagram'’ LR RERE: R
Ensura the ampliher [oading are not exceeded B af the ampliher
o) & Amp ¢ A olo|o|(e|a|e
poeaEr raling.
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Attachment 7 - EPM-KEE-TP-000027 - Checklist - Master Clock System Layout

ELV System Design Aids

PEOJECT MAME DR&FIRG MO REY
IR A TR CHECREIL
miA [ves | mo [ uw | ves | eo

A. Drawing Presentation
1] 1] 1 {hi The= -F Gl Standarcs |4 )
; cas Lrasarg camaly with the progc ancar 10 lires oplolelalalo
=yrnbaols, legends, abbreviations, text, ete. ane legible]?
2 | = the Urawing resiesed Tor construciabibty’ goeoje|o
| s the Bapaul resd and inderpreted incanunchon with the apphcalbie oplolelolale
© | mrchilectural, Civil, Ebeulr'r'_'a_lhund Ibacharical Layoul?
e e Tielos o the ke bleck corsstant with the propct draveing kg!
U i R Y p|lo|lo|o|o|o
ey gl o Farth ocdesd & e key plan =hall B the
- y plan an ribi armaw e prow y plan A plolelolalo
lagoul ares hatched
& | Match bres ar K- Gnd ane clealy defined. FRLEBLERLEREERL
[1] g | - late B th inka ( e d
T rawing rctes ane complele & agres with infarmation cnthe drowings | o 1o o ol o | @
& datais
Syt Eyoal dimarsons (maunbreg height ratrg heEsghd of the
8 ¥ \ i IS, pperang el o(o|o|o|o|o
authsts, devicas, atc. | dearly dafinad? L
Are the Eyout legends speciic and prosde the detals reg he
g | type of the cabile, and (he detail of the devices, com n‘ = - - - - -
Fegeiver, Transmitber ard the agquipment |r-uu1u,ng'~|q =
Bar scabe 15 shown on the drawing ano oo 'q!:’;-tlr all
10 | details, plandelevationisestions. I:Iu-‘alls s cleary = - - - - -
ke
Al mterdiscplnary camments a |’t‘|"|| prEviILS PeyiSnS
11 | Fives been resaled and i % ared revEions ar = = - - -
canmecily marked. R 1 |
Jz | LIS af maisting and new ing Fulure eapansions, interfaoe
podris, Satiery limits are che dafined.
12 Check if condur continuations between drawings have bean veriled
“ | and prapedy identified.
B. Code!5tandardiProject Specification
The systemn design shall comply with the spplicasle Code,
14 | Inbrmatioral and Saud standard, losal Government Regulation and g o e o a|a
Praject Specification
Th talation of the S shall b TR itk HEF&
= e nstalalon ETE lns & N accordancs w , oplolelalalo
EIATIA MEC, MEMA, BICSE] and ofther applicable standards
wartly the equipment and components tag'dentiication numbers
18 | dimansions, beations, st wilh project standardebvendor documeants, g oo o|a|o
as applcable cods
Mlake sure that sach type ol connectionirstiallaton & represanted
17 | mither by standand details applicable far the praject or detals are g o e o a|a
drawm an the layaut draing
C. Reference Information
Chack i il nodes inchioe reds [ Icable Code
e = erry.lregumr_hn % I Hr renice b apghoable 5 plolelolalo
Standards and Project Specifications Suppliar submiltalks
19 | Check for corectness of refenrnos dravngs FRLEBLERLEREERL:
List and verly any specal regquiremenls by othens (Sub-Contrsciors,
2l ¥ ANy = T ¥ 1 o(o|lo|o|/o|o
Wargiors, eic.)
21 | Mre the ayoul provided the detals af the winng dogram'? goeoje|o
22 | Sechars and detaik are cormeclly cross-referenced. glojajojaja
Harwe the | t spechad the dadcated ] t for Pubhc
. ave the layout spedche caled cantamment for e oplolelalalo
Adress Syslem?
Lons the Lyyout provade the detal of the contanmeant rawte (bath the
24 ) yout B 1 o(o|o|o|o|o
herizontal ard vertical)?
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ELV System Design Aids

Attachment 8 - EPM-KEE-TP-000028 - Checklist - Distributed TV System Layout

FHOJELT MARE DREFIRE MU FE'

ORI A& L LCHECKEIE
MiA |YEX | NO | MiA | YEX | DO

A. Drawing Presentation

Uoes Urassng comgly with the propect CAL Standaros A ines
=yrmbols, legends, abbrevialions, feat, e, is legible)?

2 | Is the Drasing resewed Tor constructahbty ™!

15 the Evaut read and interpreted in canunchon with the apgbcable

Srchitectural, Civil, Elecirical and Mechanical Layoul™
Agre thie helos m the fitle block corsastent with the proect drawing log!

irdex?

By plan and Marth ammaw are provded & the key plan shall have tha
lavaut anea hatched

Malch bnes ar XY Gnd are clearly defined.

Lrivaing nobes are complete & agres with infarmation on the digpaings
& detals

Agra thie BEyout dimersons (mounbng heght, operatng he

authels, devioes, eic ) dearty defined? '55

Uoes the Listinbuban Tekvasion =ysiem | al the
o | sy=em (IPTV, Hybind Fiber Coaxial MaSher Anbenns
Talavision) mplemanted for the proje II,E'.\

Agre the Byout legends specihc elals regarting the

e

m| in

=4

10 | tvpe of the cable I'Eua:qi;.i{H_-Egl 1, e dievicas, (= J - - - -
campanents, splitbar, cor f.-H.l-I"'Eltl_ %] ,aed
Bar scak 15 shown on the o comact scale 15 used far all

11 | details, plandalevatiorisest TDetails Mot i Scale ana alsa cleary (= N = O = = = -
rmarked
Al mterdiscpinary camments and cammsents from prEvious revisons

12 | havee baen resabved and noorporated. Holds and reveEions ans g|igaa|ia aa

carmestly marked.

Lirmit= of existing and mew work induding future expansions, ingerfaos
points, Batiery limits are clearly defined.

Check if condur continuatans between dawings have been werhed
and propedy identifisd.

B. Code!/Standard/Project Specification

The sysien design shall comply with the aoplicahle Code,
15 | Intamatianal and Saud =tandard, local Gaverniment Regulation and (= N = O = = = -
FPraject Specificatan

The instalation of the system shall be in accordance with NEPA,
EIATIA, HEC, NEMA, BICS], ETS! and other applicable standards.
verihy the aquipment and components g denthcation numbens
17 | dimensions, locations, #4e., with project standardsivendar documenis (= O = (O = = = - |
as applcable coda

fake sure that sach type of conpechonirsiallaston = represenied
18 | mither by standard detaiks applicable far the praject or delals ane
draven an the layau? dearaing

C. Reference Information

1&

Check fo ensmune general notes inchidte referenoes o applicable

" Codes, Standands and Project Spedfications’Suppler submitials ol et el e el

20 | Check tor comeciness of referencs drawngs FRERLEREERE:EEL

21 Lllsl and '|'I:'|'Ir:|:'.l'll'|'|.' specal requirements by others (Subsenfractors, olololololo
Verdons, e

Z2 | A thie Eyoul proviged the Delals al he wring dapram e O[O (0|00 (& |

23 | Secians and detaiks are correclly ooes-referenced. L BB
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ELV System Design Aids

Attachment 9 - EPM-KEE-TP-000029 - Checklist - Audio/Visual System Layout

FHOJIZET HAKE DRE&FIRG MO HE'

N S AL CHECHEIE
MiA |[YEX | MO | MiA | YEX | RO

A. Drawing Presentation
Uoes Urivaing comply with the propect CAL Standards (A0 lines

! syrnbals, legends, abbreviations, feat, p4c. i legible)? HiEE R R
| 1= the Dravsing resiewed lor constroctabibby ™ FRERLEREREERE:
B Is the lapaul read and inferpreted in canunchon with the applcable
“ | Aachiteciural Civil, El=pincal and Mecharcal Layoul? ol el el el el e
. ] - w g |
4 ;I"I-.:JeET: helds m thee tithe Block cansastant with the propgct dEwing leg) olololealolo
- Ky plan ano Marth armaw are provided & the key plan shall have the ololalalale
laeoul aneas Ratched A
B | Malch ines ar 51 isnd are cheany dehnsd. e 000 o|aoo
- Urraing notes are complete & agres with infarmation og the ololalalala
& deiais
o|jg|e oo

=

= | Pre e Taycul dimensions {mounbng Reight, @,1 Wﬂ“‘ﬁ

auflets, devioes, atc ) deardy defined? n

dgre the layout legends specihe and pros "I‘.:Hﬁ'l{:i regarting the
g | type of the cable, and he detail of I nts,
aguipment's, rack, 832.¥ T
ar soaks 15 shown on lhe -:h;_F E'II.F-'_'A\:rr-ul.'l s be s used far al
10 | desails, plandslevationisestic nlalls Mot o Scale are alsa cleady a|aaiaa|a
ke
Ml mlerdisoplnary camments and camments nom praviaus revisens
11 | hawe beaen resaleed and mocrporated. Holos and reveions e a|aaiaa|a
carmestly marked.
Lirmit= of sashng and rewe weaork indduding futune expansions, inferace
poants, Batiery limits are Cearly defined.
iCheck f condur continuatons between drawings have been verhed
ardd prapey idertifiad.

B. Code/5tandard/Project Specification

The systern design shall comply weh the applicable Code,
14 | Intemational and Saud standard, local Gavernment Regulation and gajg|g| @|a|a
Praject Specificatan

The mstalaton of the system shall be in accordanos with NFEP&,
EIATIA, KWEC, MEMA, BICS!, ETSl ard othar applicabls standards.
16 | Selechon of the Equipmant's and camponents shal be UL Letad, o
werily thie squipment and components aghdentiication numbers
17 | dimensions, eatians, edt., with project standardsfvendar dacurments = O = = O = =
as applcable code

Iake =ure that each type of conrechoniresiallaton = repressnted
18 | aither by standard details applicable far the praject or details ans a|aaiaa|a
drawn an the lapaut drasing

The desgring of the Audike Visual Systam comply with the desagn
critena.

12

15

19

C. Reference Information
iLhack to ensune general notes inchite referenoes o apphcable

| . oojo o o o
Codes, Slandards and Project Spedfications’ZBupplier subimitials

21 | Check for comectness of referancs: drawngs FREREREREERE:
List and venly ary specal reguiremants by ofthers (Sub-Contraciors,

= | ¥ any =g i ¥ 1 ojo|lo(o|lo|o
erdors, 2205

22 | Fure e By ol proviged ihe Selals al e wiing daoran Do a|lalo
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ELV System Design Aids

Attachment 10 - EPM-KEE-TP-000030 - Checklist - Fire Alarm System Layout

PROIZET MAKE LDIREF s MO FEY

IR LS A L CHECHEIE
M |YEXS | MO | MiA ) YEZ | RD

A. Drawing Presentation
Uoes the drvaing camply with the propect CAD Standaseds (Al nes

! syrnbals, legends, abbrevialions, ext, edc. are legible)? ol el el el Bl B

Z | I the Draswing resesed 1o construcaaibty 7 OO0 [oo (o
I5 the layaul read and inderprefed in conpunchon with the applcable

3| Anchiteciural, Civil, Electrical (bath LY System & ELY Sysiem) and g|a| e e\ a|a
hMechanical Layaus?

4 :—ILEET':IE helg= m the tille block corsmstent with the propect dawing log! ololealolola

- By plan and harh armaw are provided & the key plan shall have the oloelololole
ol e mstched

£ | Malch Enes ar X7 Gnd are cleany deined. R gjajaa|a|o

7 Er:::gs rictas anre complele & agres with infarmation on the d 5 olololololo
e the layout dimensions (mounbng height, cperatn bt

£ autlets, devioaes, aic | dearly defined ™ .{’fd—\-“, ”ﬁ!:ﬁj}’" ol et el el Bl B
e the lyout legends specihic and proside e g the
type of the cable (both Fire cables and oo j able=), and

® | the detsl of FACP, davices, interface i sincuses Ly O [9 (B (B (88
ard the security & contrdl Sysiess.in leseatar, ete 7

ke =uine that each type of g ; HEla%0n = represanied

10 | ®ither by slandand detaiks up@mlm praject ar detals ane ajo|Q|Q|o|@
drawn an the lagpawt drasing

BSar scake 15 shown on the drawing and comect scale s used far al

11 | details, planfslevation’sections. Details Mot o Scale are alsa cleary gal|laa a a|a
rmarked
Al mterdiscplnary comments and camments from previous revisions

12 | havwe baen resaleed and neorporated. Holds and revisions ars = = O = -

carmectly marked.

Limats of sasting and new work induding fulune espansiins, infteracs
poinis, Batiery limits are chaardy defined.

iCheck if condur continuatans between dawings have besen werhed
and prapedy idenlified.

B. Code/5tandard/Project Specification

The system design shall comply weh the applicable Code,
15 | Intematianal and Saud =tandand, local Gavernment Fegulation and agjg|o|o|o|D@
Praject Specificaton

wartly the aquipment and components tagisdenthcalion numbers
18 | dimersions, beations, etc. with project standardsheendor documents, gal|laa a a|a
as apphcalle

The mstalabon of the system shall be in accordance with NEPA 7O,
17 | MFP T2, WEPA 90, MFPATDT, NEC, NERS, ASKIGAKNS] K171 = = O = -
|Elevatar Zalety) and atber applicable =tandands.

The desagring of the Fre Alsrm System shall comply sat the design
critena.

C. Reference Information
iCheck to ansune general notes inckice refemncs o apphcable Cades

2 (=T . - . i . . (= I - - -
Sandards and Propct SpechicationsSupplier submitiak
20 | Check for coreciness of reberemss: drawngs FREREREREEERL:
Lis! and venly any specal reguirements by othens (sub-Conlrsciors,
|, ¥ any =g + ¥ 1 olo|o|o|o|o
Varddons, 85
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ELV System Design Aids

Attachment 11 - EPM-KEE-TP-000031 - Checklist - Intercom System Layout

PEHOJELT FARE DFaE i MO REY
IR A 0 LCHECREIE
Mia |ves | o | ] ves | RO
A. Drawing Presentation
; Uoes Drvaing comaly with I!'ll.' propect 'E."l.[?- Elur!l:larm |l lires ololololola
syrnbols, legends, abbrevialions, fext, eto. is legible)?
2 | Is the Draming reviewed Tor construciabikty 1 og|g|o|ogo|o
_ 15 the layoul read and inferprefed in carunchon with the applcable
| Architectural, Civil, Ebecirical and Mechanical Layout? ol el el Bl el
. [ - e
4 ;I:LEET':IE helos m the tille Block ocorsstent with the propect drawing kg olelololala
- Fary plan and Marth amaw are provded & the key plan shall have the ololololola
lanpaul ares hatched
& | Malch Enesar -7 &nd are clealy dehned. og|g|o|ogo|o
7 Urivaing nicles are complate & agres with infarmahion on the drivsings ololololola
& details L
e the Byout dimensaons (moeunbng hisght, operatng heghs
& authels, devicas, eic | dearly definad™ LR AL AR
dyra the Byout legends spacthe and provida the deul rig S
= type of the cable, and the detail of the devices, ¢ e
Bar scabe 15 shown on the drawing and cormag) 5 il Pt sl
10 | details, plandelevationisections, Details | s cleady = - - - -
rmarked ™ \
Al mterdisoplnary comments i 1 PrEviaUs reyisens
11 | hives baen resaleed and neoe T e ared revEions g a|g e\ g o a
carmscty marked. s
Limits of existing and e waork ifcOding fulure expansions, interkaos
1 points, Battery limits are clearly defined. LR R g
2 Check if condun conlinuatans beteen drawings have bean werihed ololololale
ard praperdy idenilied.
B. Code/5tandard/Project Specification
The system design shall comply with the applicabls Code,
14 | Intematianal and Saud standard, local Gaovernment Regulation and ojagjogjo| Q|
Praject Specification
. The instalation of the syuﬁuln shaall e in .1'II.'I.'I.'!I'I:|HI'I"._'E with NFFP&, ololololola
EINTIA. NEC, MEMA, BICS], ETS] and ather aoplicab e standards.
werily the equipment and comgonents agbdentiicabon numbens
16 | dimen=ions, beations, e, wilh projes standardstvendor documenis, = - - - -
as applicable
fake =ure that each type of conrechonirstallatan = repressnted
17 | mither by slandand details applicable far the praject ar delals ane = - - - -
dravim an the layaut drawing
1= sulechon of the Equpment's and camponents shal be complied o DL o o
List.
1 The desagning of the Infercom Syslem shall comaly with the gesign o o
critena.
C. Reference Information
0 'Ehe:k S L e guneraf niteg |r!-'_'l.||.1:e_hr|.*'m:en'_'e 8 ..uuq'.llr_'.ul.'nle [T T ololololola
Standards and Project Specifications Supplier submiliaks
21 | Check for coreciness of refemnce drawngs og|g|o|ogo|o
. LI|5I and '.'I:-rlf:.:' any specal regquinements by othens | Sub-Contracions, ololololale
Verdon, pis)
23 | Are the Byoul praviged the delals af the wring dapran © gjogjog|ajo|n
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ELV System Design Aids

Attachment 12 - EPM-KEE-TP-000022 - Template - ELV System - Design Criteria

(v
I EXPRO roupiare. v svave. peman camena

9.0 TELECOMMUNICATION SYSTEM
Doscrbe briodly M requenecints of (he okowng Communicalion systors Dased on he Scope of Work
9.1 Voice/Data Communication System

Desorde Me horzonts’ Budting Cabling System winch iterconnection with Backbone network Lo, Fber
« Opéics Cablo ~ Senvice Provider & staled beow.

o feplemantaton of i Aoroonty Dolthng CabEng Srsten K Ve TN COmmUnCaions i e

bty

o Shal iercomnect with Foar-cpic (0 cone nateok Som Seud Telecom Coop
BDICHDOOS fpteceh.

o The desgn drawing shows $he layout of POS components ior voce, data
alow connactwly of the morsiatons 1D the sruchrnd cablng.

o The Noer QPIC Cabe natwork shall copiemant fov ites proged)

o he opeation of She rouler (rowde calpvocessing Bnchonalty 10 keep woce senice ©
cpeaadon)

9.2 P Telephone and Intercom System

o P Telaphone' Sedecton Crdeny shal descrde and despn e system based on W hased P
MRy MU ~ Srce Mo sl Do rOwORT O S vOCR. OO A L8 ANl CoRil! B
e 500k P Dased! edrasrchre.

*  intercom System: Selection Criena shall descride he fype of the sysiem based 00 e various
s GG R R e

9.3 Master Antenna Television System

Selecton Crtena shall descrbe e (ype 8 size of cables, She cable roule wp 10 e cuteds, rocf Master
e (Type of ardenna), TV Gatowary, ampiier, DVD Player 8nd s SC0RSS000s, COmlr, Spiliers,
Oy, roquIred’ minir sonal level SENal Nose /310, ol

94 IPTV system

Selacion Cotenss shal descrbe and desgn the sysiem Dy ublzing FTTH GPON kv gsrbation by ensurvg
e main headond busing ocation and sach IPTV Susting ave conneciod 10 the Headend busting location

95 Public Address System

Solocton Crena shal descrbe and desipn 3% System such as Boon of e man contey pany! and
devioes Ay bansmisson of geneval awvouncements, omegeny Mams and muse asd praying
avnouncement. A remide mcrgphone shall De used e emevpency troadoas! and wif be boaied & he
AN reception oesk. Emenpency Broadcas! shall Aave prionty over another troadcast. The system shal
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ELV System Design Aids

Attachment 13 - EPM-KEE-RG-000002 - List of ELV Design Deliverables

Dallvarabilsc Dats
8. Now Dallvarabisc Tood Dallyvarabilesc Combants Dewalopad Hart-up & Frojaok Commsnic
Curirmg Progurement| Canstruotion Commilccloning | Controls
- Thiz 30 mrcaded shall shoe realisio Reler bo Froeci Deskan
modaling descions and conlaln relevan Critera Tor e
1 30 Mosdel and design dala for &l phvsical discioines B W ¥ requiremant of 30
Softeare | T SuMMcient delall as per e projec sreceche Ime e Sodbwana
30 CAD proccdrns o e used
B abcria L i
fisg gnmant
2 Schedubs (MAS} ME Developed by Confracks groun wikh E&D ¥
ard Caniraci EXCEL | Emgnaarng Inpul
fisgl gnmant
Sohedube |CAS) e
Ehcraes the looalion and fype of Frojct 4o delersnms
) g?;’f:::‘:c&"m an raquirad faciies, incuding lay down EAD @ s s dona by
= i:-:-n'dnaim Elan arcas, iralker kacations, fatricadan Ered naarng o]
arcas, and lempoarary wareholses 2 (ﬁ} "__7-:" Canstruciion
Includes documents and drasings
Farsring required for asplcatie consiruciion \'\5 Reler i T
4 submitiaks FOF and e roniresnial per i ng r‘\\\w&l ¥ DETTHHING requinemenls
activilies for the profect 1
Caesign Basls ) Riler Cocumaent Reteence M il I.f’“‘v*
=] Cezign Crilera M= Ward | EFN-KEE-TP-0000ZZ far thie _a—u:]lL,- B
CisTeenk condenis of Deskgn Crilera
Reler o bemefates Dooumend
Socope ol Works Mumber EFM-EECQ-FR-0000DE and
€ | Specitcations MS Word | o KEQ.TP.0000CS respectively BAD ¥ ¥ ¥
for SO @l S ilicalkon
Erey naorsd componsn dala shects
MS Waord | which ane gene rabed bo nchusde all
T Do Sneetis) IrME tuncianal requirements Tor e o L ¥
Expe nchsskan within subcaniraci
nackages
MS Waond | Bulk Susandily Takeolls (OTOSs] dar
I FME | tracking engineering-rekased E&D ¥ ¥ ¥ ¥
_ Expe guarities ol 30%. S0%, & 90%
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ELV System Design Aids

Attachment 14 - EPM-KEE-05-000006 - Typical Fire Alarm Riser Diagram
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ELV System Design Aids

Attachment 15 - EPM-KEE-05-000007 - Access Control Door Details
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13 | wome
1 e puarh o] po e v A B AN PR LT PRSI
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ELV System Design Aids
ﬁ,\(

Attachment 16 - EPM-KEE-05-000008 - Telecommunication and Audio Visual Outlets Mounting Details

ROUTE TRLACOMMIVCATOWY L
AUDOV N CONGST 10 CAm L

TRAY OR ASPROPIATE
LOCASON AS NOCATED ————— '

Lo - 1- € Dutrad

NOTE
1 TS DRANNG 8 ERRLID ONA Y AR A SAMALL FOR SOANDAML DRAAIM
2 EATTY SHALL IDENTRY AND DEVELOR STAMDARD DAAWNGS FOR UBE OM (15 RO IS
’ COMUAAL MO TS ON 5TANCARD DA nGS 20 CONTAN AS A MvAr M SIS LRIACE 10 SELCVNAT KLY DESGM WLOUMEMINTS je g SFUORICARON WATORAL CO0Ls €10 v T R
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ETI0L DECTON NANGE. GLAND, £1C) [t >
. SEPERENCA 1O G AL NOTER CROENDR. ARMREVATORS. IHEHON OF Wi f 10 AL APPAOMRATE 10 8F PO D OM ATANOARD OfaseiA '_'_ - - - /!
. FTANDARD DRAWAGA Bl . UNDEROD O Ol APPROVAL PROCE R
[ ISSUED FOR INFORMATION
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ELV System Design Aids

Attachment 17 - EPM-KEE-05-000009 - Surveillance Camera Details
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)‘/!_ ELV System Design Aids

Attachment 18 - EPM-KEE-05-000010 - IP Camera Details
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