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THIS NOTICE MUST ACCOMPANY EVERY COPY OF THIS DOCUMENT

IMPORTANT NOTICE

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

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

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

This Document and its contents are valid only for the conditions reported in it and as of the date of this Document.
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1.0 PURPOSE

To identify the Commissioning Process required by ASHRAE (American Society of Heating, Refrigerating and Air-
Conditioning Engineers) and LEED (Leadership in Energy and Environmental Design) for the Building
Management System (BMS) and Mechanical System integration in any projects. Commissioning Process covers
design and construction requirements to prove the functionality and reliability of the BMS and integrated

mechanical systems.

2.0 SCOPE

This document defines requirements during the design stage to develop the BMS and mechanical system
integration (as applicable). Construction phase testing requirements to ensure proper functionality of the BMS
and integrated mechanical systems are also define. The procedure defines minimum requirements for integration,
the scope of each entity required for successful integration, and the process of integration during the design and

construction stage.

3.0 DEFINITIONS

Integration Guideline

Definitions

Description

Data Point Schedule (DPS)

A representation of points to be controlled and monitor in table
format. Functions such as control and monitoring (especially that of
the HVAC) are listed and represented in 1/O Points (Input and
Output Point to and from the controller)

Sequence of Operation (SOO)

A written explanation and description how the HVAC equipment and
system is intended to work in air side and water side distribution.

Process and Instrumentation
Diagram (PID)

A schematic presentation showing the equipment, field devices, and
input/output to the Direct Digital Controller (DDC) for the purpose of
simplifying the functional description of the equipment and system.

Owner Project Requirements
(OPR)

A client/owner generated mandatory pre-design document by
ASHRAE, LEED, and NFPA, which is the basis of the Basis of
Design (BOD) preparation, construction, acceptance, and
operational requirements. The document contains the specific and
detailed functional requirement (in less technical term) of the project
and expectations how the project will be used and operate

Basis of Design (BoD)

An A/E generated mandatory pre-construction document by
ASHRAE, LEED, and NFPA, which is the basis of preparation for
the Systems Manual, Commissioning Plan, and Construction
Documents. The BOD covers the OPR in a more detailed, specific,
and technical terms.

Commissioning Record

Testing commissioning documents (T&C) documentation that
Includes issues log, commissioning plan & methodology, progress
reports, submittal and O&M manual reviews, training record, test
schedules, construction checklists, start-up reports, functional tests,
and trend log analysis.

Integration Testing Plan

Ths can be part of the overall T&C Plan, which is a strategic project
specific procedure of documentation on how to complete the T&C
for a given scope of work in a given project time duration. It outlines
the scope and extent of the work, organization, schedule, recording,
allocation of resources, and coordination planning.

Integration Methodology

This can be part of the over-all T&C Methodology which is a written
protocol that defines procedures and expectations for test conducted
on equipment, assemblies, systems, and interfaces (or integration).
The document includes test prerequisites, test conditions, limitation
and tolerance, tools and instruments to be used, schematics, and
safety risk assessment.
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4.0 REFERENCES
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Document Number

Title of the Document

EPM-KTO0-PR-000006

Project Testing and Commissioning Procedure

EPM-KTO0-GL-000003

Project Testing and Commissioning Guideline

EPM-KEO-TP-000017

Checklist - BMS and Mechanical Integration

EPM-KEE-GL-000002

ELV Design System Guideline

EPM-KEE-TP-000022

Template — ELV System Design Criteria

EPM-KEE-RG-000002

List of ELV Design Aids

EPM-KEE-GL-000004

ELV System Guideline

EPM-KEE-TP-000012

Checklist — Structured Cabling System Layout

EPM-KEE-TP-000025

Checklist — Access Control System Layout

EPM-KEE-TP-000027

Checklist — Master Clock System Layout

EPM-KEE-TP-000030

Checklist — Fire Alarm System Layout

5.0 RESPONSIBILITIES

5.1 Owner/Entity

Establish an OPR and ensure scope includes a Commissioning Authority to review completeness of design and
construction documents related to the requirements of the BMS, HVAC, and other Building Services System for
control and monitoring. The document shall also include any applicable requirement for mechanical system
integration. For the detailed SoW (Scope of Works) for the Owner during design, construction, and occupancy,
refer to the Project Testing and Commissioning Guideline EPM-KTO0-GL-000003.

5.2 Commissioning Authority (CA)

Assist the Owner/Entity to ensure that the OPR is completely developed and requirements for the BMS monitoring
and control, as well as any mechanical integration requirements. For the detailed SoW of the CA during design,
construction, and occupancy, refer to the Project Testing and Commissioning Guideline EPM-KT0-GL-000003.

5.3 Designer (Architect/Engineer) - A/E

Establish the BoD and requirements for HYAC and other Building Services control and monitoring for the BMS,
as well as any mechanical integration (as applicable). Establish development of preliminary Data Point Schedule
(DPS), Sequence of Operation (SOO) for HVAC equipment, air and water distribution, and Process and
Instrumentation Diagram (PID). Provide clarification to all enquiries during the construction phase. For the detailed
SoW of the A/E during design, construction, and occupancy, refer to the Project Testing and Commissioning
Guideline EPM-KT0-GL-000003.

5.4 Owner Representatives - Consultants, Project Management or Construction
Management

Participate in the review of the BMS and other mechanical integration documents and advise improvements to
ensure compliance to Standards. Conduct site inspection and supervise the T&C implementation to ensure quality
control. For the detailed SoW of the Owner Representative during design, construction, and occupancy, refer to
the Project Testing and Commissioning Guideline EPM-KTO0-GL-000003.

5.5 T&C Agent - Main Construction Contractor In-house T&C Entity or Specialized
Third Party

Develop and populate the preliminary DPS, SOO, and PID documents based on selected BMS Vendor and field
devices such as sensors and actuators. Supervise Trade Contractor installation and testing activities based on
approved T&C Plan and Methodology, and ensure that quality control measures are implemented. For the detailed
SoW of the T&C Agent during design, construction, and occupancy, refer to the Project Testing and
Commissioning Guideline EPM-KT0-GL-000003.
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5.6 Operation and Maintenance Personnel (OMP)
Address operational and maintenance requirement of the systems and participate during testing of the systems
as standalone and as integrated. For the detailed SoW of the OMP during design, construction, and occupancy,
refer to the Project Testing and Commissioning Guideline EPM-KTO0-GL-000003.
6.0 BMS & MECHANICAL INTEGRATION DEVELOPMENT PROCESS
6.1 General
Building Management System shall cover control and/or monitoring of the following HVAC Equipment and
Systems as required by the OPR, BoD, and Project Specification:
Equipment Monitoring and Control:
e Air Handling Unit
e Fan Coil Unit
e Variable Air Volume Boxes
e Exhaust Fans
e Chilled Water Pumps
e Cooling Tower
e Condenser Water Pumps
e Hydronic Hot Water Pumps
e Chillers
e Boilers
e Condensate Recovery Unit
e Steam Generators
HVAC System Control and Monitoring for:
e Chilled Water Distribution — Primary or Primary/Secondary System
e Condenser Water Distribution
e Air Distribution System
Monitoring of Building Services System Equipment as follows:
e Electrical equipment (switchgear, switchboard, RMU, transformer, UPS, Batteries, Capacitor Bank, etc.)
status (on/off) and trip
e Plumbing Booster and Sewage Pumps
e Fire Pumps (as applicable)
e Water Tank level status
e Fuel Tank level status
Extra Low Voltage (ELV) System integration to BMS shall include the following, as applicable to the contract:
e Security and Access Control System
e Voice and Data Infrastructure
e Master Clock System
e Fire Detection and Alarm System
Mechanical System Integration which includes:
e Emergency shutdown of AHU (Air handling unit) during shut-down of Negative Isolation Room Exhaust
Fan for Healthcare.
e Control and monitoring of Mechanical Fire and Life Safety System such as (1) Zoned Smoke Control
System, and (2) Staircase Pressurization utilizing VFD scheme.
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Monitoring of Mechanical Fire and Life Safety System such as (1) Lift Lobby or Lift Shaft Pressurization
System, (2) Atrium Smoke Extraction System, and (3) Car Parking Smoke Extraction System.

Electrical System Integration which includes:

Lighting System monitoring and control
Electrical Power Management System monitoring

6.2 During Design Stage

1.

Preliminary Data Point Schedule shall be defined in the OPR during the pre-design stage to provide client
and OMP requirements for monitoring and control of HYAC equipment, electrical equipment, and other
Building Services equipment. The CA and the Owner Representative shall assist the Owner in
establishing the requirements.

Based on the selected and Client accepted HVAC equipment and system as applicable for the project
type, the A/E in coordination with the CA and Owner Representative shall further develop the DPS, SOO,
and PID for equipment, air side distribution, and water side distribution system.

Particular Specifications shall be developed by the A/E for the BMS and mechanical system integration
(as applicable) to indicate method of connectivity between systems, quantity and level of operator
interface, types and level of controllers and field devices, method of connection between client and server
controllers, inclusive of the preferred communication protocols. It is advised that the BMS System to be
native BACNet (void of gateways) as possible where building/network controllers are BACNet
compliance, or controllers (Building/Network Controllers to Advance Application Controllers) operates in
communication protocols that are truly inter-operable in terms of Data Sharing, Alarm and Event
Management, Trending, Device and Network Management, and Scheduling. Field devices or Application
Specific Controllers shall be BACNet compliance for inter-operability, which do not require gateways. If
the contract requires limited inter-operability for the field controllers or devices (at the link layer) for the
purpose of security, LON shall be given preference. The Specification shall include PoE requirement for
level controllers and it shall be coordinated with the Voice and Data Infrastructure PoE switch cassis. POE
and Non-PoE controllers shall in no case be mixed. For BMS and other Integration Specification
requirements during the design phase, refer to checklist BMS & Mechanical System Integration Checklist
EPM-KEO-TP-000017.

BMS and Mechanical System integration diagram shall be developed and prepared by the design team
to aid the Main Contractor and BMS Trade Contractor with regards to the requirements for systems
connectivity (e.g. to Voice and Data Infrastructure and wireless network via TCP/IP Ethernet, interface to
Security and Access Control System, lighting system controls, Master Clock, etc.).

The design team shall stablish method of operation and connectivity for the AHU serving any Negative
Isolation Rooms to the isolation exhaust fan and exhaust system, as the contract requires (applicable for
healthcare projects). Option shall include the following;

e Adirect electro-mechanical link from a duct flow switch, pressure sensor, or differential pressure
sensor to the starter panel of the AHU thru relays and auxiliary contacts

e Adigital input to the AHU DDC (Air Handling Unit Direct Digital Control System) direct from the
filed device (flow switch, pressure sensor, etc.)

e A global communication between the Exhaust Fan DDC and AHU DDC

Cyber Security needs to be addressed, assigned responsibility, and direction for codes to follow shall be
included.

6.3 During Construction Stage

1.

The Main Contractor and his T&C Agent shall prepare a comprehensive Testing Plan and Methodology
for BMS System and Mechanical Integration (as applicable) to be approved by the CA and the Owner
Representatives.

The Main Contractor T&C Agent shall coordinate with Trade Contractors to populate and develop the
BMS DPS, SOO, and PID based on selected vendor and field devices (such as sensors and actuators).

Document No.: EPM-KEO-GL-000009 Rev 002 | Level - 3-E - External Page 8 of 16

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



W,

Building Management System and Mechanical System
Integration Guideline

The Main Contractor T&C Agent in coordination with selected Trade Contractors (or Specialist) for ELV
Systems shall develop and update connectivity between systems and provide gateways as appropriate
for the required integration.

The Main Contractor shall ensure that field devices procurement shall be coordinated with the T&C
schedule and re-certification shall be based on date of installation or use and not on the date of last test.
All required testing shall immediately commence upon installation.

The BMS and any mechanical system shall pass all required testing as standalone system prior to any
integration works. The BMS shall undergo the following test and be substantiated by Tend Log prints. The
T&C Agent shall refer to document EPM-KTO-GL-000003 Project Testing and Commissioning Guidelines:

Point to Point Testing

Loop Testing

Graphic Functional Testing

System Performance Testing, Fine Tuning, and Optimization
Seasonal Performance Testing

P20 T®

The Main Contractor with his T&C Agent shall conduct testing for BMS and integrated mechanical system
to be witnessed and accepted by the CA and Owner’s Representative prior to the preliminary project
handover.

Integrated Testing and Commissioning records, to prove the completeness of the BMS and Integrated
Testing works shall be submitted by the Main Contractor and his T&C Agent to the Client duly approved
by the Commissioning Authority and Client Representatives.

All Integrated Testing Plan and Procedures shall conform to best construction practices.

7.0 ATTACHMENTS

agrLONE

EPM-KEO-TP-000017 - BMS and Mechanical System Integration Chechlist
EPM-KTO-TP-000053 - BMS and EPMS Point to Point and Loop Testing Template
EPM-KTO-TP-000052 - BMS Control Set-Point and Parameter Testing Template
EPM-KTO-TP-000051 - BMS Graphic Testing Template

EPM-KEE-13-000003 - BMS and Mechanical Integration Block Diagram
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7.1 Attachment 1 : EPM-KEOQ-TP-000017 — BMS and Mechanical System

Integration Checklist

FROUJECT

HAKIE: DISCIPLINE:

ECQUFME

BM 2 & Mechanical System Integration

NT T¥FE: EQUFMENT TALE EQUFMENT LOCATION

Building Management System
General Specification Reguirements and Standard Compliance

1 T

he BMS Specification included statements to ensure cormplisnce to the following:

a.

The requirements of geEhd 12044:1888 Building Control Systems - Equipment
characieristics are met.

b.

The requirements of geEhl 150 18484-2- Building Confrol Systems - Part 2; HWAC Control
System functionality are met.

The BMS design complies with the Low Yoltage Directive THZ3EEC and amendment

93MG8EEC, Construction Product Directive 3801 08/EEC, and General Product Safety
Directive B2S3/EEC.

. The BMS Control panels comphly with EN 30438-1: Low \Voltage Switchgear and control
assemblies.

. The BMS zan operate with the supplied electriciy conforming to BSEM 50160 - Yoltags
characierisiics of electrcity supplied by public distribution system or as per Saudi Arabian
Distribution Code.

The BMS comgplies with the eleciromagnetic Compatibility (EMC) Direclives 39/338/EEC.

g. The BMS comgplies with BSEN 50081-1: Generic Emission Standard and BSEM 50082

Part 1 & 2= Genenc Immunity Siandard.

. BME fully restores all contrad and monitoring functions following an Emergenc}' shutdown
condition.

Unintermuptible Power Supgly (UPS) facility conforms fo the reqmreme’ntat:—ﬁhe
Specification.

All ime-dependent BMS components are time synchronized via mew;-peptbr w;::.rksmtnn.
Praovisions are mads for synchronization with Masier Clotk

Minimurn password profecied operator 300255 are f.:fw.m:lEd

1|'|E Tl:ulll:n.'nr]_gr Tavels:
Lawve| 1 - ability to display all point dats k]

Level 2 - 35 level 1, with the ability 1o |r1|1|,at|=_i“dat.a h:gg_ﬂ'g funtdln:-ns

Lewel 3 - as level 2, with the al:-llrt:.' i a.ngg HEE{ Ed_]l'.lE-1Eb|E S8t points and time
schedulzs D\

Level 4 - 35 lzvel 3, with mgabllrt:.fﬂn‘nkn:geamw}uaﬂateglﬁ schematics/igraphics
funciions and password dssigned.

o|ojopjojo|o|o|ojof o [o] o [o|op

o|o|dojplo|o|o|ojsf o [o] o [o]op
o |:|||:+:||:||n o|o |:|||:|||:| ol o|o |:||:||

The BMS and its u:.'-peram:-'n gerormed undeérdny maintenance contract complies with BS
7793 Parts 1 ;nﬂ'! =Infofmaticn Secyfity Management, Fan 1 — Code of Practice for
information secdriny’ manaq:amem Pait 2- Specification for Information Security
Managemend SyEfem. \

M. LatE51 IT Indusﬁ' E1a;ﬂdan:f-ﬂpera1lng System and sefiwages (user-interface and control

lication o us=d.

. Cnples of all BMS '..lenl:ll:-r -specific software are held by an independem third party and
that this software can be released fo the client. Ensure that.ad EBCROW Agresment is
completed and signed. A license fo use software applicafions are-twined by the Client.

0.

& viable strategy is in placs to fully support the EME far the, n'Hﬂlrnuf'n 1IZI yEar period from
the daie of practical comgletion.

pecification uirements for System A

T
b
5

y=tem architecture, design, and installafion skall IZ‘:'DI'HIPTI wrﬂ'_LE-E-Rtﬁ. AG 22001 or ather

reputable standards such as NEC, N Et-& System'comippnénts shall hawve UL 918 listing.

d

Statament is includad in the E.pnm tH':un & BMS is.designed for commission shility,
maintainability, and future sg,rﬂté:%\me tem architecture shall incorporate

istributed controd technigues ngeh-:bﬁan‘d shall corprise of following logical layers:
. Mmganenfw

+  Dperztions evel sor
S Sy*stem fevel"unntrdlers
£ E-::-el'_u;g gontrollers and field Isver for field devices

a3

Dies=ig ner m'llEII:lEi‘EI:I jand coordinate aspects of systern design such as workstation
reqmrem'em‘_-'. ipo és!iujr operating system, connectivity poris, Ethernet connection speed,

4 hard disc an AW drive capacity, panel resolution, sound card, browsar, and GUI), Web-
based connectitiy, security, bandwidth, scalabilty, firme syne, information storage,

uthorization kevel, and redundsncy.
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1

FROUECT HAME: | DISCIPLINE:

Particular Specificatinn is provided for Building Management System which incledes the
following.

ol

a. Design Data Point Schedule which includes:

=+ Signal type maiching by woltage (0-10 v, 0-5v, 2-10 wolts), or n:urrent EIQH-HJ (4-20ma)
between devices and zons level controllers.

3

+_Required eguipment funclions/description

+_ Field device requirement

+ Equipment included in the BM3 conirol and monitorisg.

Wains power suppliss for controdlzrs and devices are included, [241: DC 241:152'“ flr 230w AT
in the Specification or POE [Power Cwer Ememet} |§. req"lrure.d ﬂnqmramqnls.‘ far essential
powier are inchedsd.

If POE is reguirsd, BMS controllers and fizld i:'le'.'l.r:,e“s. r:ru!.vhr requlnerﬁnnﬁ miatches the POE
Switch Chassis power availability. Up-o 15 q.:at; fur F‘DE switch, up to 20 watts for POE
plus, and wp to B0 wats for Univergal POE, |

combined capscity for 3l IP Basad Liw renit En;rsten'u

Faszive and active componeants of the ﬁ..l'E”i?ag ari-d Da‘lzfnfra:tructurn iz selected for the

Crp=rator wiorks stations Ievel.“(marra,g%mt fid operation level) shall be defined by the

designer. Levskaf |nfﬁrmatnmsepurri!pand access detained in the operation level
workcstation shalbe defiped. |

Specification clearfy defines|communication protocol between the network controllers,
controdisr hiemrch.iestahd'ﬁéld devices. BMS System shall be Mative G&CHet a= possible
where network chntrofiers are BACKet compliance that do not require gatewsys, and
communication profocols betwesn controllers are truly inter operable st the link lsyer.

If the OPR, Bgll, and Sp=cification calls for limited inter-operability in field device levels (5t
Iink lsyer) for securnity purposss. LOM or other reputable propristy flat form shsll be provided.

Field devices {sensors, measuring devices, actuators, stc.) are MIST calibrated. Required
criteria for the accuracy of field devices stated in the specification incleding device drift
{during storage snd during wse) to identify re-calibrationreplacement requ.trémnnﬁ

Provision for int=gration with FOAS, Security and Access Confraol, Ma:-thrm-:nch T.I"-'ireles_-.
Metwork, and Lighting System i5 provided thru softwars integration.

10

Requiremsant for BMS graphics provided from owver-all _-.y_-.tnmmanagen'ent; water*
distribution, air distribution, steam distribution, nln-:trc-rrmchanmal nquu:-mgnt; tul.ukfrrg flpor
=vels, sto.

(N

Fu!eqmremem for trend kogging, alarmizvent ruutlrig ar'fd nphﬂcaltnnkarrd dats an:hn.nng are
mcorporatsd.

12

A Commissioning Authority employed, bq.rmé. D:llEF[I: i pmwdn m:-mprehensn.re review and
recommendation for all documents |‘Elat.r El'b:'I.E-‘l',e 3. BMS Zpecification, BOD, OFR, =tc.)
to comiply with the Chent's mwmwenm En-:lan:ls -during the stages of design
developrent. U\

13

Clear description of division of l'espﬁnqlh}htlh_h.:“bﬁ'b.ueen integrating parties provided.

14

Testing and Comyfissiching nequifepsnits afe defined in the Specification such as:

a._Comprehensivé mathadology for Infeprated Testing.

b. Imtegration Testing Ptan fio intlude:

»__|dentification.of pracedure. limits, and process of mspecion.

+ Scope and kstof sysiems, equipment, devices, and other items covered under the
FLZ Integration Program.

Chervigw of the Intepration Strategy.

Milestone schedule.

FLS Inteprator Third Party Agent Organizationsl Char.

Feporiing procedure for progress, defecis, and comections

+ Division of Responsibiities betwesn Trade Contractors.

+ _Integration checklist and templates.

Training requiraments for Maintenance Staff identified in the Specification (duration,
programming, hands-on, extenal or locsl training, st

Drawings, Tables and Diagrams

18

Zeparate HWYAC control schematic disgram is provided which indicstes the following:

Sequence of operation for the AHU and air disfribution sysiem.

Sequence of operation for the pumps and chilled water distribution sy=tem.

Sequence of operation for hydronic hot water distnbution system

Sequence of operation for exhaust fan and exhaust ducting system.

Saquence of operation for the boller and steam distribution system.

Tl e e

“rocess and instrumeniation diagram for HVAC Equipment such as AHU, pumps, chillers,
fans. boler CRU: and begt exchangers.

m] DDDDFD O (00| Ofo(oo O [Ooooo; O

o ||:|||:|||:|||:|P|n| o |:|||:|||:|||:|||:|||:|| o ||:|||:|||:|‘|:|||:|| o

o [ojojojojia| | o [ojo|ojo|ojo| o [olojeiol] o
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Building Management System and Mechanical System

Integration Guideline

a. Contral strategy such as reset strategy, proportional control, rate-of-change, control set-
paints. contrad points, ete.

HWAC drawings indicates eguipment [abelling which coincides with control schematics and
Dats Point schedule Isbelling.

BMS Metwork Cisgram is developed and provided by the designer, which includes systam

2 architecture and methods of connection between zone level controllers and devices,
controller hierarchy, Cata Infrastructuns, inclusive of gatewsys as required.
5 Cyber Securnity needs to be addressed, assigned responsibility, and direction for codes fo

follow shall be included.

Mechanical System Integrafion

Integration of AHU to the Exhaust System of Negative Isolation Room fior Healthcare

Megatwe |solstion Rooms sre grouped in reference 1o the Centralized Air Handling Unit
supplying codd and treated air and exhawst air system, or dedicated cooling units ad exhaust

4 | air system are provided for 2ach Meg. Isolation Room. AHL to shut down in any case of O|0 |0
failure of the =xhaust fan to run, thus ensuring that the reom will not tum inte posite
DIESEUTE.

] Mepative Isolation Rooms ars integrated to the exhaust systems wia the following method: O[O0 [0
3. By BMS integration globally or kocally thru DDC.
b. Electra-mechanical mterink thru flow swaich, relays, and contaciors.

8 A schematic and control diagram is developed and provided by the designer for the sysiem ololo

inteqration.

Onginatars Mame § Sigrature and Date

Checker's Mame | Signature and Date
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7.2 Attachment 2 : EPM-KTO0-TP-000053 - BMS and EPMS Point To Point and Loop Testing Template

Building Management System and Mechanical System Integration Guideline

T

Project: Panel Location:
Package No. Asset Code: Sheet No.
Building: Plant Ref: Rev.
- . Cable
SR Analog Digital Peripheral e
No. Equipment & Functional Description Continuity Comments
I'P | O/P | 5TS | ALM | O/P Device Inst’'n wil Field
< V/?
\ \;
/\ AN
BN q <) ) N %
\vg

—
L —

R

(
—

N
Tested by: Witnessed by: Accepted by:
Date: Date: Date:
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7.3 Attachment 3 : EPM-KTO0-TP-000051 - BMS Control Set-Point and Parameter Testing - Template

Building Management System and Mechanical System Integration Guideline

Project: Panel Location:
Package No. Asset Code: Sheet No.
Building: Plant Ref: Rev.
. Control imi
Point Name . . . P-Band Integral Alarm Limits
(AS 1000 Acronym) Description Control Function sl Value - High ow Comments
A\
NN
AR AN
NS
M
Tested by: Witnessed by: Accepted by:
Test Instruments Sr Mo. Date: Date:
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7.4 Attachment 4: EPM-KT0-TP-000051 - BMS Graphic Testing Template

Building Management System and Mechanical System Integration Guideline

Project: Panel Location:
Package No. Asset Code: Sheet No.
Building: Plant Ref: Rewv.
- - Cable
SR Analog Digital Peripheral T oA e
No Equipment & Functional Description Continuity Comments
P QP | STS | ALM | Q/P Device Inst'n Panel Field
=
e PN
\\/
N\ —
<o)\
(NN
\
ALRESY
CR ALY
TSN
(E=Nld

— ) \/)

/\_/

N
Tested by: Witnessed by: Accepted by:

Date: Date: Date:
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7.5 Attachment 5 : EPM-KEE-13-000003 - BMS and Mechanical Integration Block Diagram

Building Management System and Mechanical System Integration Guideline

IT LAN— TCP/IP
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BACHct ADVANCE
APPUCATION
CONTROWER

BaONet ADVANCE
APPLICATION
CONTROUWER
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APPLICATION
CONTROWER
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CONTRAOWLER (TYP. TO ALL ASE]

IELD DEVICES
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INTEGRATION BLOCK
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CFEER SECWUAITY NEEDS TO 3E ADDRESSED, ASSIGNED RESPONSIBILTY,
AND DIRECTION TO CODE T FOLLOW S5ALL BE INCLUDED.
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FACILITY NO.-

SCALE:
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