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Surveillance System basic components:

IP camera specifications

Type 1:

Lens: (12-2.7 mm) varifocal lens

Sensor chip:1/2.7 or 1/2.8 or 1/3” CMOS progressive scanning
Resolution:4 megapixel minimum

Digital resolution: 2560*1440/ 1920*1080 / 1600*1200 / 1280*1024 / 1280*960 / 1280*720 / 800*600 / 640*480 /
320*240

Light sensitivity: 0.1 lux colour / 0.01 lux B&W / 0 lux IR ON

IR range 60 meter

Video compression: H.264 minmum

Video bitrate: CPR / VBR (64Kb/s-6Mb/s)

Frames per second: 25

Support dual streaming

Support :BLC, white balance, WDR, motion detection with selectable area
Camera should be configured remotely through Ethernet

Alarm input

TCP/IP 10/100Mb/s RJ45 ethernet interface

Simultaneous connections to the camera: min 10 users

Bracket should weather proof IP66

Power supply: POE and 12 vdc

Lens: (12-2.7 mm) varifocal lens

Sensor chip:1/2.7 or 1/2.8 or 1/3” CMOS progressive scanning
Resolution:4 megapixel minimum

Digital resolution: 2560*1440/ 1920*1080 / 1600*1200 / 1280*1024 / 1280*960 / 1280*720 / 800*600 / 640*480 /
320*240

Light sensitivity: 0.1 lux colour / 0.01 lux B&W / 0 lux IR ON

IR range 30 meter

Video compression: H.264 minmum

Video bitrate: CPR / VBR (64Kb/s-6Mb/s)

Frames per second: 25

Support dual streaming

Support :BLC, white balance, WDR, motion detection with selectable area
Camera should be configured remotely through Ethernet

Alarm input

TCP/IP 10/100Mb/s RJ45 ethernet interface

Simultaneous connections to the camera: min 10 users

Bracket should weather proof IP66

Power supply: POE and 12 vdc

ANPR support

People count support

General terms:

1- Minimum Quantities should be as stated in the compliance sheet per each item.

2- All cabling (Fiber or ethernet) must be suitable of outdoor harsh environment installation with UV
resistance and must be approved by NEPCO.

3- Fiber optics terminations and cabling must be guided and approved by NEPCO communication staff.

4- All Ethernet Cabling must be double shielded with UV resistance characteristics or direct burial cables and
termination point must be well grounded with metallic keystones and metallic RJ45 connectors and should
be approved by NEPCO.

5- No bare cables are allowed, all cabling must be hidden or pass through appropriate flex Gl or industrial
grade conduits with appropriate glanding at ends.

6- compliance sheets must be filled accurately and reference for each match should be highlighted and
referenced by attached datasheets and proposed product characteristics document.

7- Evalution will not depends only on compliance sheets. A match must exist on official product sheet and
must by clearly highlighted.

8- Main cabinet PDU and outdoor components must be Powered from the Building UPS system.
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outdoor industrial switch minimum specifications/compliance sheet (quantity=1)

Minimum Specifications

Compliance

YES

NO

Note

Mounting

| Industrial rugged DIN rail mounted chassis with all accessories

Hardened for vibration, shock, surge, and electrical noise immunity

Gartner Report

Leader in Gartner Magic Quadrant for Wired and Wireless LAN
Infrastructure.

Port Details

Minimum 8 x 10/100/1000 BASE-Tx POE Ethernet interfaces: Auto MDIX,
Auto negotiation and configurable as port-based vlan interfaces and
IEEE802.1Q tagging and should support layer 3 switch virtual interfaces
(SVI) for each VLAN

Two 10/1 gigabit optical uplinks ports: should also support 1000 Base
Lx/Lh , 1000 Base Zx, 1000 Base Sx, 1000 Base Tx.1000 Base Bx

industrial SFP transceivers
(1000base-LX/LH)
(total quantity=2)

1000base-LX SFP transceivers (10km) should be included.
(quantity=2) and fully compatible with it...from the same vendor).other
speeds and types will be rejected.

IP security

IP Layer 2 to Layer 4 traffic filtering; supports global ACL, VLAN ACL, port
ACL, and IPv6 ACL.

Power Budget

Min of 240W supporting 30W per port

POE Standard

IEEE 802.3af, IEEE 802.3at

IP Layer 3 functionality

dual stack, DHCP relay agent. Static route, RIPv1/v2, RIPng, OSPF,
OSPFv3, ECMP, IS-IS, IS-ISv6, BGP, BGP4+, VRRP, and VRRP6

IP Multicast

IGMP v1/v2/v3, IGMP v1/v2/v3 snooping and IGMP fast leave. Port-based
multicast traffic statistics

Extended temperature

Extended temperature (—40°C to +65°C ) and dust proof, Temperature
sensor, Storage temperature -40°C to +85°C

Switching capacity Min 56 Gbps
Forwarding rate Min 41 Mpps

Total number of MAC addresses Min 16K MAC addresses
Total number of IPv4 routes (direct +

indirect) ( Use 8K

VLAN IDs 4K VLAN IDs

Total Switched Virtual Interfaces Min 512

Jumbo frame 9K bytes

L2 protocols

Support Voice VLAN.

Spanning Tree Protocols: STP, RSTP, MST, VLAN STP

LLDP/LLDP-MED+

Link Aggregation Control Protocol (LACP) on 10/100/1000BASE-Tx
interfaces

Security

Hierarchical user management and password protection

DoS attack defense, ARP attack defense, and ICMP attack defense

Binding of the IP address, MAC address, port number, and VLAN ID

Port isolation, port security, and sticky MAC

Blackhole MAC address entries

Limit on the number of learned MAC addresses

IEEE 802.1x authentication and limit on the number of users on a port

AAA authentication, RADIUS authentication, and NAC

CPU defense

IEEE 802.1x authentication, MAC address authentication

Quality of Service

Rate limiting on packets sent and received by a port

Packet redirection

Port-based traffic policing and two-rate three-color CAR

Eight queues on each port

DRR, SP and DRR+SP queue scheduling algorithms

Re-marking of the 802.1p priority and DSCP priority

Packet filtering at Layer 2 to Layer 4, filtering out invalid frames based on
the source MAC address, destination MAC address, source IP address,
destination IP address, TCP/UDP port number, protocol type, and VLAN ID

Rate limiting in each queue and traffic shaping on ports

Profinet RT, Ethernet/IP, Modbus TCP, and OPC UA mainstream industrial
protocol forwarding

High availability

link aggregation protocols (LACP, PAgP, and static), redundancy and high
availability protocols

Management

WebUI, CLI, Remote Monitoring, SNMP, Console, Telnet, SSHv1/2,
HTTPs, Syslog, NTP, SNMPv3.

Memory

2GB RAM and 1GB Flash

Power Supply

1+1 power supply backup

the switch should natively support 48-57V DC input voltage.

The switch should support AC(220V) 50/60 Hz natively or through

external power module with input overvoltage, input undervoltage,

and input overcurrent.

In case of power module is required as stated above, two (2) power
modules must be offered with each switch ,one(1) for each redundant
input

3-years onsite OEM warranty includes advanced hardware replacement

Warranty prior to the return of the defective hardware within 24 hours
s 24/7 technical support (around-the-clock) and software upgrades for critical
upport . : o
bug fixes and security vulnerabilities.
End of Sale/Life Statement Proposed models should not be end of sale or end of life
Warranty 3 years
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Layer 3 Main Switch(quantity=2)

Compliance
Minimum Specifications YES NO Note
high-performance Enterprise Level Layer 3 switch with high-density Power-over-Ethernet (PoE/PoE+) capabilities>
Leader in Gartner Magic Quadrant for Wired
form factor 1 U rack-mount
Copper 10/100/1000 PoE/PoE+ Ports 24x port ,Auto MDIX, Auto negotiation.
802.af
PoE standards 802.at
PoE power budget minimum 370 watt
Uplink ports: Support 4x 1/10 GbE single-mode or multi-mode fiber.
SFP transceivers (quantity=4) 4x1000base-LX (10KM) SFP
Switches should be stackable up to 8 members per stack to become 1 virtual switch with 1 management IP, all licenses
shall be included.
Stacking DAC cables (quantity=2)
Switching Capacity 128 Gbps
L3 Forwarding throughput 95 Mpps
Unicast MAC addresses 32K
Number of VLANs supported 1000
Support Voice VLAN.
Support IEEE802.1Q tagging for all ports.
STP
. RSTP
Spanning Tree Protocols: MST
PVSTP+.
LLDP/LLDP-MED.
IPv4/IPv6 Multicast: PIM-SM, PIM-SSM, PIM-DM.
IGMPv1/2/3, IGMP snooping, IGMP filtering, multicast routes and groups.
static routing
RIP
L3 features OSPF (multiple area)
VRRP
Policy Based Routing (PBR)
Link Aggregation Control Protocol (LACP).
LACP different load sharing Algorithms: Source/Destination - MAC/IP/TCP/UDP.
L4 ACLs , port based, vlan based and SVI based.
Port access control (802.1x).
802.1x Multiple supplicants.
802.1x VLAN with assignment.
802.1x Enterprise mode: RADIUS/TACACS, EAP.
MAC filtering/restriction.
Dynamic ARP inspection (DAI).
Security: DHCP snooping.
IP source guard.
BPDU and root STP filtering/protection.
Port based unicast/multicast/broadcast storm control.
Control plane security/protection.
Management ACL
Radius/local admin login authentication
multiple user privilege
L2/L3 marking (802.1p, DSCP/IP )
ingress policing
LALs s egress scheduling(strict priority , weighted round robin)
Congestion avoidance capabilities(Tail drop , WRED).
Power Supply should support AC 100-240V 50-60Hz
Local and remote port Mirroring.
Management and Monitoring Console, Telnet, SSHv1/2, HTTP/HTTPs, Syslog, NTP, SNMP v2c,
SNMPv3, FTP, TFTP, SCP, NetFlow/sFlow.
Temperature sensor.
warrantty [ 3years
Network Video Recorder(NVR) and peripherals (quantity= 1)
Compliance
Minimum specifications YES | NO Notes

ruggedized and suitable for harsh dusty environment

32-channel IP video access

Smart H.265+/Smart H.264+/H.265/H.264/MJPEG; H.265 auto switch

384 Mbps incoming/recording/outgoing bandwidth.

Support Raid0/1/5/6/10

Total Usable storage capacity for 90 days_after RAID 5 implementation + 25% usable capacity = 166 TB (assuming that all
cameras support H.265+ ) encoding

Up to 24MP resolution for live view and playback

SMD (smart motion detection); video metadata; ANPR; people counting;
crowd distribution; heat map;ANPR
NOTE:ANPR feature must be running and active (not only supported)

Page (81)

Ul £l 5aS i pad i 3 o) oSl 5 25l S s oL aall Jlae Y Galil) (2026/79) 8 5 elasll

Kh18507



managemt interface: https web and Local GUI

Network Protocols:SNMPv1/2 ;DNS; SMTP; IPv4 Multicast; TCP/IP

ONVIF 21.12 Interoperability (Profile T; Profile S; Profile G); CGI; SDK

minimum 2xHDMI ports

minimum 2xVGA ports

minimum 2x 10/100/1000 Mbps Ethernet ports, RJ-45

minimum 2x USB ports

Power Supply : 100—240 VAC, 50-60 Hz

Operating Temperature : =10 °C to +55 °C

Operating Humidity : 10%—90%

form factor/installation: standard 19" rack mountable with all accessories

alarm output : minimum 6 channels

alarm input :minimum 10 channels

40" wall mounted LED Monitor

optical wireless mouse

warranty :3 years

Outdoor pole/wall mounted cabinets (quantity=1)

Minimum Specifications

Compliance

YES

NO

Notes

IP 66 protection

Wall mount and Pole mount Options with all accessories

Minimum WidthxLengthxDepth in mm(milimetere) (400x700x250)

Humidity 5% ~ 100%

Working Temperature: -10~55°C

Solid metal doors.

The cabinet has cable entry holes at the bottom of the cabinet.

SF/UTP and Fiber cables departure and entrance points should be water and dust proof

switch mounting: Din rail

DIN-rail, 2 poles circuit breaker, grounding kit and terminal clamps ; din-rail mounted power socket, and minimum 10

power terminal blocks included

Lightning protection

Ethernet Cables

Item

Compliance

Quantity YES

NO

Notes

Cat 6 Direct Burial Outdoor SF/UTP( SHIELDED AND FOILED WITH UNSHIELDED TWISTED PAIRS)

or double shielded with UV protection cables ,AWG 23

Shielded RJ45 CAT6 Pass Through Connectors

CAT6 metal case keystones

CAT 6 Shielded (STP) Ethernet Network Patch Cable(1 meter )

CAT 6 Shielded (STP) Ethernet Network Patch Cable(0.25-0.3 meter )

VMS and Centralized management and monitoring software (quantity=1)

Compliance

YESY

NO | Notes

The software is intended to be installed on
1-system administrator/operator machine.
2-monitoring users machine.

System Administrator should be able to add,configure and centrally manage remote devices(NVRs)

System Administrator should be able create accounts and assign priveliges to monitoring users
regarding cameras they are able to live view and playback recordings

software is fully compatible with wide range of NVRs and cameras vendors

customize video walls/dashboards for live views and playback recordings

fully compatible with the proposed NVR video compression codecs ,features and cameras features

should be able to run on Microsoft Windows 10,11

MAIN Cabinet (Indoor Cabinet ) (Quantity=1)

Minimum Specifications

Compliance

YES

NO

Notes

HxWxD :42Ux800x800. free standing

“U” marked for 19” mounting.

Contains a drawer or shelf for NVR and mouse

2x24xport Ethernet modular Metalic Patch Pannel

Contains 16x ports Fiber Patch Pannel

Cable entry points on the top and bottom for secure access.

8-way PDU.

top side cooling fans tray with at least 4xfans.

Metal framed glass front door.

Castor wheels kit with locks and fixed leveling feets should be supplied.

Adjustable mounting profiles, front and rear.

Removable front ,back and side doors to simplify installation

Key lockable front,back and side doors

Three (3) separate 19" cable managents bars
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VIDEO Conference Solution Equipment’s

A- 86 Interactive Touch Screen with these minimum specifications (quantity=1):

Compliance

YES

NO

Notes

Display Panel Size: 86 Inch

Display Panel Type: LED

Display Resolution: 4K 3840(H)*2160(V)

Brightness = 350cd/m2

Display Backlight: DLED

Display Glass: 4mm tempered glass, 7H Hardness, Anti-glare

OS: Android 14.0, Processor=(A76"2+A552), RAM8GB, 128 GB Storage built in

Ports: 3*HDMI In, 5 x USB-A 3.0, 2 x USB-B (Touch), 1 x TYPE-C ,1*HDMlI-out, 1*Earphone,
OPS Slot

HDMI 4K 20-meter cable should be included.

Built in 4K camera 48MP & 8 MIC Array & speaker 30W

Wi-Fi (2.4G&5G), Bluetooth 5.2, support wireless screen sharing

Support Cloud storage, Allows direct recording of content

Built-in Al function activates,QR Code data transfer,Wireless Screen casting Centralized management software

Support NFC Function to control screen power ON/OFF

Touch Technology: IR with Zero Air Gap 20 touch points

Touch Response Time: <5ms

Support Finger& pen writing mode

Touch OS: Windows, Android

OPS Module CPU: Core i5 11 Gen, RAM: 8GB, SSD: 256GB, Windows 11 Pro Licensed

3 Years Warranty

B- Video conference Camera with these minimum specifications (quantity=1):
The video conference includes PTZ camera connect with speakerphone (Same Brand)

Camera

Sensor: 4K Sony CMOS

Resolution: FHD 1920 x 1080 up to 60fps

Optical zoom = 12X, Total zoom 235X

Auto Field of view DFOV 280.3 °, HFOV2>72.5 °

Features: Smart frame & Composition, Preset Frame, WDR, backlight compensation, white balance (auto/
manual)

focus distance: min. 1.5 m

Motorized Pan+170° & Tilt 90° (up) -30° (down)

Fast and quiet pan & tilt movement

Support Daisy chain connection up to 3 speakerphone &4 Microphone

Preset (Remote) up 10

Interface: USB3.1 -B, LAN, HDMI, RS-232 In/out

Speakerphone

Support Echo Cancellation & Noise Suppression

Built in Two-omnidirectional microphones & speaker> 6w SPL 90Db (0.5m)

Interface: 3.5mm Jack line-in ,3.5 mm Line Out, Expansion port

Touch controls: volume up/down, mute, phone input, call, and hang-up

Accessories

Includes Remote control, wall mount, Power adaptor and cables

Compatible Applications: Zoom, Microsoft Teams, Skype for Business, Skype, Google Meet

3 Years Warranty

C- Expansion Microphonefor the Video Camera (same brand camera) (3 Years Warranty)

South Amman Site BOQ

Iltem

quantity

Layer 3 Main Switch(core switch) 2
Switch stack DAC cables 2
Outdoor industrial switch 1
1000 base LX sfp transceiver module 6
NVR 1
VMS software with all required licenses for cameras and Intelegent recognition features like ANPR 1
Outdoor Cabinet and its components 1
Main cabinet and its components 1
VIDEO Conference Solution with all its components 1
40" wall mounted LED Monitor, wireless mouse,HDMI cable as described in main cabinet section 1
Cat 6 Direct Burial Outdoor SF/UTP or Double shielded with UV protection :( SHIELDED AND FOILED WITH
UNSHIELDED TWISTED PAIRS) cables ,AWG 23 NA
Shielded RJ45 CAT6 Pass Through Connectors 48
CAT6 metal case keystones 48
CAT 6 Shielded (STP) Ethernet Network Patch Cable(1 meter) 10
CAT 6 Shielded (STP) Ethernet Network Patch Cable(0.25/0.3 meter ) 48
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28 AIR CONDITIONING AND VENTILATION SYSTEM
The scope covers design, deliver, installation, wiring and connection in place and in operable manner the air
conditioning and ventilation systems including the required (AIR CONDITIONING AND VENTILATION)
equipment, duct work, piping work, spare filters, all necessary control devices, distribution boards and cables to
connect the distribution boards to the main supply and to the (AIR CONDITIONING AND VENTILATION)

equipment.

1. The primary CRAC (computer room air conditioning) systems shall be from centralized type with all
required duct works and electrical distribution boards.

2. Ventilation systems shall be incorporated for the battery room (if required by the battery equipment
manufacturer), diesel generator room, pump room (if available) and workshop room with all required
duct works and electrical distribution boards, additional ventilation system shall be used for the WC,
Kitchen and Wash Room

3. The air-conditioning system must be from split unit type.( In the remaining rooms)

For the detailed design of the air conditioning and ventilation system, reference shall be made to NEPCO
specification for HVAC system included here with :-

28.1 SCOPE OF WORK

The Contractor shall carry out the required design, sizing, calculations, drawings and layout of the HVAC systems.
The Contractor shall furnish actual equipment layouts.
The Contractor shall be responsible for providing all material, labour, erection equipment and tools necessary for a
complete installation, start up, testing and balancing of all air-conditioning systems within the scope of his work as
specified herein and as shown on the drawings.

28.2 GENERAL REQUIREMENTS

28.3
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All heating air conditioning design and construction shall be in accordance with the following codes and
standards.

e American Society of Heating, Refrigerating and Air Conditioning Engineers (ASHRAE).
e Sheet Metal and Air Conditioning Contractors National Association Inc (SMACNA).
e Air Moving and Conditioning Association (AMCA)
¢ National Fire Prevention Association (NFPA)
e The Heating and Ventilating Contractors Association of the United Kingdom specification.
¢ American National Standards Institute (ANSI)
» National Electric Code
Split Unit Air Conditioner
The split air conditioning units shall meet the following specifications
1- Cooling & Heating operation i.e. Heat pump model.

2- Capacity shall be not less than 12000 BTU/Hr (1 ton refrigeration) Based on 50°C ambient temperature and 27 °C

indoor temperature for cooling and 5°C ambient temperature and 20 °C indoor temperature for heating mode.
3- Air supply flow rate must not be less than (300) CFM for each 1 ton refrigeration.
4- Wireless remote-control operation is a must.
5- Power supply should be (230)V, (1)PH, (50)Hz.
6- Washable dust filter to catch most small dust particles.

7- In the heating mode the indoor units fan speed is controlled according to the evaporator's temperature,

only when the temperature warm enough the fan begins to operate.
8- DC-inverter system.
9- The condenser fins shall be coated with rust resistant coating; the tubes of the coil shall be copper.
10- Defrost function to remove ice formed on the outdoor unit during heating operation.
11- Two service shut of valves (for high and low sides pressure).

12-The drain pipes shall be not less than 32 mm diameter and from rigid types (i.e. UPVC or CPVC) the flexible type

is not allowed, the drain pipe shall be installed inside the adjacent wall.

13- Cables shall be used to connect the indoor and outdoor units, the minimum cables cross section areas used for

power connection shall be (3x4mm?2).

14-The pipes connect the indoor and outdoor unit shall be insulted over their entire length and the insulation shall be

covered with special white colour tape.
15- The minimum copper pipe length between indoor and outdoor unit should be at least 5m length.

16-The copper pipes and cable between the indoor and outdoor units must be one piece (i.e. any welding joint or

flare joint or any other kind of joints will be rejected).
17-The minimum thickness for the outdoor unit steel base must be 4mm (if steel base will be used).
18- Ozone friendly refrigerant shall be used (R410a is preferable).
19- The split unit compressor shall be T3 type suitable for extreme tropical and hot climates.
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28.4 CRAC (computer room air conditioning)

The following areas at the building shall be air conditioned: -
e server rooml
e server rooml
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UPS room
interface room

28.5 Mechanical Ventilation

Supply and Extract ventilation systems shall be provided to serve the following areas: -

1- Toilets (EXTRACT ONLY)

2- Control battery room

3- Telecom battery room

4- Rest & kitchen room(EXTRACT ONLY)
Supply air handling plant shall consist of a sand trap, fresh intake louver, insect screen, pre-filter,
bag-filter, differential magnetic pressure gauges, fan, motor, volume dampers, and distribution duct
work with acoustic lining, attenuators and motorized fire dampers.
Air handling units shall have working and safety controls including emergency stop push buttons and
local electrical supply isolator for maintenance. Extract ventilation shall be provided by means of wall
mounted fans that discharge to the atmosphere. Individual extract fans shall be provided for toilets.
Roof Extract Fans (if required/applicable) shall be of the propeller flameproof type as specified, they
shall be wall mounted, complete with fixed aluminium shutter inclined at 45 degrees and shall
operate at 220 volts single phase, 50Hz current. Extract fans shall be interlocked with the air-
handling units as system operates on 100% fresh air.
Toilet extract ventilation shall be provided by surface mounted extractor fan. Supply air shall not be
ducted directly to toilet but shall be delivered into an adjacent area and drawn in through transfer
grille in toilet door, ducting for Battery Room shall be corrosion resistant, and the fans, fans motors
shall be explosion proof.

28.6 BASIS FOR DESIGN:

28.6.1

28.6.2

The system shall be designed and the equipment to be selected to meet the following design conditions.

External Design Conditions
The mean maximum and minimum values of the external conditions for the calculation of duties for
the mechanical services plants are: -

e Summer (max) (55) °C DB
e Summer (max) RH (35) %
e Winter (min) (0)°C

All items of plant and equipment for all building services shall be designed to operate without
malfunction up to a maximum ambient condition of 55°C DB and a minimum ambient condition of (0)
°C DB, with instances of 100% RH.
All plant and equipment installed externally, or which can be affected by external conditions, shall be
capable of withstanding without damage of deterioration the effects of solar radiation, rain, wind, dust,
sand storms or other weather phenomena prevalent in the area in which any particular building is located.
Internal Design Conditions
The Air Conditioning system shall be capable of maintaining internal conditions in air-conditioned areas
as below: -

. Summer (max) (23) °C DB

. Winter (23)°C DB

. RH Not to exceed (50)%
The air conditioning system shall be arranged to introduce a fresh air quantity equivalent to 10% of the
total air volume handled. Supply Ventilation system shall be 100% fresh air; toilet extract system shall
maintain a small negative pressure within toilet areas. In other mechanically ventilated area extract
system shall extract 80% of the supply air volume to maintain a positive pressure internally except for the
battery room where the ventilation system shall maintain a negative pressure.
The following air change rates / hour shall be provided in mechanically ventilated areas:

« Store and Workshop 12

« Toilets and wash room 12 (extract only)
« Diesel generator house 12

(or as required by the diesel generator manufacturer if higher value is required)

e Pump House 12

The air conditioning system shall be designed for continuous operation. Plant shall be arranged to
facilitate maintenance and future replacement of equipment. The Contractor may use computer programs
for calculation of cooling loads provided full details shall be provided to the Employer for approval.
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28.6.3

Supply and extract ductwork shall be installed above false ceilings unless otherwise agreed in writing
by the engineer and as shown on drawings. Air diffusers or grilles shall be at high level and where
practicable fitted into false ceilings.

The Contractor shall calculate heat gains and losses under the specified conditions for each part of each
building taking into account solar radiation, thermal transmittance through roofs, walls, floors and windows,
fresh air requirements, heat emission from installed electrical equipment and lighting, personnel, infiltration
and any other sources. The Contractor shall be responsible for determining the heat transfer coefficients
for all materials used in building construction. In the event of any change in materials, design or method of
building construction, the Contractor shall at all-time be responsible for rechecking the design of all
systems to ensure that they are capable of meeting the specified design requirements.

The Contractor shall prepare all detailed calculations and working drawings for each system, which
shall be subject to review by the Engineer. Calculations shall be submitted with descriptions and
calculations under the following paragraph headings:

. Concept of each system

. Method of calculation & Method of statement for all installations

. Design criteria and formula for each type of calculation

. Calculations: including hydraulic and equipment sizing calculations.

The Contractor shall provide the following calculations necessary for the selection of plant and equipment
which shall be subject to review and approval by the Engineer before commencement of work.

Overall pressure loss of each system, ducts and accessories

Determination of design sensible and latent cooling capacities of each cooling coil supported by
complete process line on the psychometric chart.

Determination of air on-coil and off-coil conditions at each cooling coil and heater batteries.

Plant and equipment capacity including fan performance curves & characteristic curves for all
equipment where it must be based on the system design(hydraulic) calculations.

Noise control measures, silencer, sound attenuator for both supply and return duct, in addition to
applying duct acoustic lining for first 5 meters of supply and return ducts

Any other relevant supplementary calculations.

Internal Sound Levels

The maximum acceptable power sound levels in the various areas of each building are:

« Control and Relay Room 45 db (A)
e L.V.A.CRoom 45 db (A)
e Telecoms Room 45 db (A)
« Offices 45 db (A)
e Store and Workshop 50 db (A)
o Toilet 50 db (A)
+ Battery Room 48 db (A)
¢ Tariff metering room 45db (A)
+ Capacitor building 48 db (A)
¢ Switch gear room 45db (A)

All plant and equipment shall be suitably selected and installed to ensure that the maximum sound
levels stated are not exceeded and where necessary attenuating devices shall be incorporated.

28.7  Air Cooled Roof Top Package Units (for the switch gear rooms where applied)

The technical specifications outlined in section 27.3.1 and the technical specifications for air cooled
condensing unit (section 27.7) and for the air handling unit (section 27.11) shall be applicable to the
air-cooled roof top package unit except those which are reluctant to specifications listed below:

- The unit shall be of the fully packaged type requiring only site duct work, isolate electrical
supply and input from the control systems.

- The supply air fan shall be mounted for bottom air discharge and return.

- All unit section shall have access doors (filters, coil, fans, electrical heater humidifier, supply
and return plenum). all access doors are double wall construction and shall have additional
tool latched type handle.

- The unit shall be weather proof panted and suitable to be used for outdoor operation.

— The unit shall be equipped with charging points accessed from outside unit.

- All sections shall have a factory installed bulk heat light.

— The unit shall have a factory installed microprocessor controller with a backlit LCD display.

— Fresh air dampers shall be furnished with a rain hood aluminum moisture mesh, and drain lip
all around the hood perimeter, the hoods shall be sized for a face velocity not exceeding 600
FPM to eliminate any possible carry over of water inside unit.

- Insect screen and pre aluminum filter shall be installed on the fresh air opening.

- The dampers material is galvanized steel anticorrosion
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— The minimum thickness for the air handling unit outer panel shall be 1.2 mm and for the Inner
panel the minimum thickness shall be 0.7 mm.

28.8 Air Cooled Condensing Units

The cooling medium for the air conditioning shall be direct expansion refrigeration provided by an air
cooled condensing unit located externally.

The condensing unit shall be of the fully packaged type requiring only site connection of refrigeration
pipe work, isolate electrical supply and input from the control systems.

The individual items of regenerate equipment shall be matched such that the required performance of
the evaporator is achieved concurrently with the satisfactory operation of the compressor and adequate
heat rejection at the condenser. The system as a whole shall maintain the correct duty at the design
ambient and operate at the maximum ambient conditions stated without exceeding the safe operational
limits of any individual item of equipment and without causing any safety device to operate.

All electrical equipment, controls, magnetic coils and solenoids shall be manufactured specifically for
operation at the electrical characteristics specified herein and such items designed for any other
characteristics shall not be used. The air cooled condensing unit and air handling unit that are
interconnected on site with refrigerant piping shall all be supplied by the same manufacturer.

The casing of the condensing unit shall be weatherproof and shall incorporate adequate access and
inspection panels secured in place by rustproof fasteners.

The whole of the casing shall be treated for corrosion and weather resistance and non-galvanised mild
steel shall not be used (even if painted). The unit shall be finished in not less than two coats of weather
resistant finish such as baked enamel of a light reflective colour.

The access panels shall be adequately sized for the service and removal of all working parts of the unit.
All panels shall be stiffened and supported to prevent flexing and drumming.

Electrical equipment shall be contained in a fully weatherproofed enclosure with internal division
between the power connections and equipment and the control connections and equipment.

The air cooled condenser shall comprise finned tube heat exchangers cooled by ambient air drawn
through the heat exchangers by means of axial flow fans.

The condenser coil shall be of a V-shape configuration.

The unit casing and mounting legs shall be arranged to ensure that the required quantity of ambient air
flow passes through the heat exchanger from inlet to outlet.

The fans shall be mounted for vertical air discharge wherever possible and wind shields shall be used
where fans are mounted for horizontal air flow. Adequate the unit casing and mounting legs shall be
arranged to ensure that the required quantity of ambient air flow.

The condenser shall be supported on mild steel legs to provide air inlets in accordance with the
manufacturer’s requirements. A minimum of 2 fans shall be used to provide air flow. Fans shall be axial
flow propeller or aerofoil type running at not more than 16 rev/s. Galvanised mild steel wire guards shall
protect the fan blades. The fan/motor assembly shall be mounted on a horizontal mounting deck
incorporating an orifice ring and the supporting system for the fan/motor shall incorporate anti-vibration
to eliminate vibration transmission.

The condenser fans shall be individually connected to separate electrical circuits. In case of a failure in
any or its circuit, the remaining fans shall continue to operate normally without interruption. This
arrangement ensures the continuous and reliable operation of the air conditioning unit, maintaining
proper system performance and preventing a complete shutdown due to a single fan malfunction.

Precision Cooling Units (CRAC)
Supply, installation, testing and commissioning of precision air-conditioning units (CRAC), direct expansion
(DX), air-cooled, downflow type, each with a total cooling capacity of not less than 4 TR (approx. 14 kW) at
the design conditions stated below. Two (2) identical units shall be provided in the room, arranged as
duty/standby (N+1), complete with microprocessor controller, EC plug fans, humidifier, reheat, filters, and all
accessories required for a complete and operational system. Each CRAC unit shall be equipped with
automatic temperature and humidity control, including humidification and reheat where required to maintain
the specified room conditions. The humidity control range, setpoints and allowable tolerances shall be
adjustable and shall be submitted for the Engineer's approval.
An independent, standalone control and monitoring system shall be provided for each room separately,
as described below.
Design Conditions
1. Outdoor design conditions: ambient dry-bulb temperature ranging from -10°C to 45°C, with
outdoor relative humidity up to 100%. In addition, the units shall continue to operate continuously,
reliably and efficiently, without tripping on high-pressure or any protection cutout, when the
outdoor ambient temperature rises to 50°C.
2. Indoor design conditions (return air): 20°C dry-bulb and 40% relative humidity.
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3. The rated cooling capacity shall be certified by the manufacturer at the above indoor conditions

and at the maximum outdoor ambient of 45°C. At an outdoor ambient of 50°C, the units shall
remain fully operational and shall deliver the maximum cooling capacity achievable at that
condition, with the capacity de-rating (if any) clearly stated in the technical submittal and certified
by the manufacturer's performance data. The units shall operate reliably and continuously over
the full outdoor temperature range of -10°C to 50°C.

4. The units shall have a sensible heat ratio (SHR) of not less than 0.90 at the indoor design

conditions stated above and at the rated outdoor ambient condition.

DX System and Refrigerant Circuit

1.

Each indoor unit shall be supplied with its own air-cooled outdoor condensing unit, with low-
ambient (head-pressure) control suitable for operation down to -10°C outdoor temperature, and
with condenser coils, EC fans and compressors selected and rated for continuous operation at
outdoor ambient temperatures up to 50°C, and shall use refrigerant R410A.

Refrigerant piping shall be rigid ACR-grade copper, properly sized and routed per the

manufacturer's recommendations (including the maximum permitted length, height difference and

oil traps), fully insulated with closed-cell insulation, and UV-protected where exposed outdoors.

The refrigerant circuit shall be pressure tested with nitrogen, evacuated (vacuum tested), and

charged by the Contractor, with all test records submitted to the Engineer.

Each refrigerant circuit shall be provided with suction (low-pressure) and discharge (high-pressure)

pressure gauges, installed at accessible service points with isolation (gauge) valves. In addition,

the suction and discharge pressures shall be displayed on the unit microprocessor controller via
pressure transducers.

Each outdoor unit shall be mounted on a reinforced concrete base and installed with the

clearances required by the manufacturer. The concrete base shall be:

— designed to carry the operating weight of the unit and cast to a level surface, at least 200 mm
above the finished ground/roof level, and extending at least 150 mm beyond the unit footprint on
all sides;

— fitted with anchor bolts or embedded plates as per the manufacturer's requirements

— provided with vibration-isolation pads/mounts between the unit and the concrete base.

6.Power supply to the indoor and outdoor units shall be as per the manufacturer's requirements.

Installation Arrangement

1.

The CRAC units shall be of the downflow type, and their location and orientation in each room shall
be selected to suit the arrangement of the racks, panels and equipment in the room, whether based
on cold aisle, hot aisle (with or without containment) or free (open) installation.

Supply and return air paths shall be arranged so that cooled air is delivered to the equipment air

inlets and hot air returns directly to the unit, avoiding short-circuiting and recirculation, with

perforated floor tiles or grilles positioned accordingly where a raised floor is used.

Where required by the room layout or the installation method (e.g. ducted supply or return, ceiling

return plenum, or hot-aisle containment), thermally insulated air ducts shall be provided and

installed, in accordance with the following:

—Ducts shall be fabricated from galvanized sheet steel in accordance with SMACNA standards,
with airtight joints and sealed seams.

—Ducts shall be thermally insulated with closed-cell elastomeric or equivalent insulation with a
vapor barrier, of a thickness sufficient to prevent condensation, and not less than 38 mm.

—Duct connections to the units shall be made through flexible connections, and ducts shall be
supported independently from the units. Balancing volume dampers shall be provided where
required to balance the airflow.

—Duct sizing shall ensure that the available external static pressure of the unit is not exceeded.

The installation method shall depend on the manufacturer's recommendations, the arrangement

and method of installation of the equipment and panels in the room, and the instructions of the

supervising Engineer. Installation shall strictly follow the manufacturer's installation manual,
including service clearances, minimum distances from racks and walls, floor stand (base frame)
height matching the raised floor, anti-vibration mounting, and levelling.

Before installation, the Contractor shall submit shop drawings showing the unit locations, airflow

directions, rack/panel layout, air duct routes and sizes (where applicable), outdoor unit locations

and concrete bases, and piping routes for the Engineer's approval.
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Duty/Standby Operation Requirements

The two CRAC units shall operate in a lead/lag duty-standby arrangement. Under normal
operating conditions, one unit shall operate as the duty unit and the other shall remain available
as the standby unit.

Each unit shall be independently sized to handle 100% of the design cooling load of the room.

1. Only one unit operates at a time (duty), while the other remains on standby.

2. The unit controllers shall automatically rotate the duty/standby roles every 48 hours (two days),
with an adjustable time setting.

3. If the duty unit fails or goes into alarm (e.g. compressor fault, fan failure, loss of airflow, high/low
pressure, power failure, water leak, or any critical alarm), the standby unit shall start immediately
and automatically, without waiting for the scheduled changeover time.

4. The standby unit shall also start automatically if the room temperature exceeds a set high-
temperature limit, even if no alarm is raised by the duty unit.

5. After a changeover caused by a fault, the faulty unit shall remain locked out until it is reset or
repaired, and the rotation timer shall continue between the healthy units.

6. The rotation schedule and duty status shall be retained in memory after a power failure.

7. The two units in the room shall be networked (teamwork/LAN) through their own microprocessor

controllers. A manual override (Auto/Manual) shall be available.

Room Control and Monitoring System

1.

6.

Each room shall have its own standalone control system, independent of the other rooms,
comprising the unit microprocessor controllers networked together and a wall-mounted room
control/alarm panel located at the room entrance.

The system shall include room temperature and humidity sensors (minimum two (2) sets per room,
located at the cold aisle/panel inlet level), connected to the controllers, with high/low temperature
and humidity alarm setpoints.

The room control panel shall provide a local display of room temperature, humidity, duty/standby
status, run-hours and active alarms, together with an audible buzzer alarm with a
silence/acknowledge button.

Alarm events shall be logged in the controller memory (minimum 100 events, time-stamped) and
be accessible through the controller display and a built-in web/Ethernet or USB interface.

Volt-free (dry) contacts for common alarm and high-temperature alarm shall be provided from each
room panel for connection to any future building system, the fire alarm system, or a remote
annunciator, at NEPCO option.

All control cabling, sensors, panel, GSM/network modules, power supplies and programming shall
be included in the item price.

Condensate Drainage System (Under Raised Floor)
The condensate drain and humidifier drain shall be connected to the appropriate drainage
system in accordance with the manufacturer's instructions.

1.

2.

3.

Each CRAC unit shall have a dedicated condensate drain line, including the humidifier drain, this line
shall be connected to the unit drain pan.

Piping shall be UPVC/CPVC rated for the application, installed with a minimum slope of 1:100 toward
the discharge point, with cleanout access at changes of direction.

Where gravity drainage is not possible, a condensate pump with an integrated reservoir, check valve
and high-level alarm wired to the room control panel shall be provided.

Each drain line shall have a water trap (or a trap with a primer) to prevent air backflow, and shall
discharge to the nearest floor drain or sanitary drain through an air gap.

Pipes below the raised floor shall be supported independently from the structural slab (not from
pedestals), insulated against condensation, and routed away from power and data cabling.

Where drain pipes run under the raised floor, a secondary containment tray or drip pan shall be
provided, together with a water leak detection cable/device connected to a leak detection module
that triggers the local alarm of the room control panel, shuts off the humidifier water supply, and
sends the remote notification.

The system shall be pressure/leak tested before the raised floor is closed, and flow tested at
commissioning.

28.9 Refrigeration Pipe work Insulation

Liquid lines shall be insulated where they are in direct sunlight or where they pass through non-air-
conditioned areas. Suction lines shall be insulated over their entire length.

All insulation to refrigeration pipe work shall be flexible closed cell foam phenolic rubber type with a
temperature range of —40 °C to +150 °C and having a thermal conductivity of 0.0795 W/m °C at 21 °C
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and a water vapour transmission of less than 6.0 ng/Ns. The thickness of insulation shall be in
accordance with the following tables:-
Suction Lines

Location Insulation thickness for OD Pipe Size Range
6mm to 10mm| 12mm to 22mm | 28mm to 41mm | 54mm upwards
Exposed to weather 13mzm 13 mm 19 mm 19mm
In ducts and voids 9 mm 9 mm 13 mm 19 mm
In air conditioned spaces 9 mm 9 mm 9 mm 9 mm
In non-air conditioned spaces | 9 mm 9 mm 13 mm 19 mm

All bends in insulation of sizes above 22 mm OD piping shall be formed by means of mitred sections.
Wherever possible the insulation shall be applied without cutting or sitting and where this is
unavoidable the insulation shall be released using an adhesive approved by the manufacturer of the
insulation material. All valve bodies shall be insulated using sheets of the same insulation material as
the pipe work insulation.

Charging of Refrigeration System
The refrigerant used shall conform to BS 4434 Group 1 or equivalent and shall be non-explosive, non-
combustible, non-toxic and non-irritating. Packing air conditioning plant passes through the heat
exchanger from inlet to outlet. The fans shall be mounted for vertical air discharge wherever possible
and wind shields shall be used where fans are mounted for horizontal air flow. Adequate openings for
sand fall-out shall be provided.
The heat exchanger shall comprise refrigeration quality copper tubes to BS 2871 or equivalent
mechanically expanded onto copper plate fins of not less than 2.0 mm minimum thickness. The tubes
shall be brazed into properly sized copper tube refrigerant headers and refrigerant connections shall
be refrigeration quality copper tube tails. The heat exchanger shall be internally cleaned, dehydrated
and leak tested at 10.5 bar and pressure tested to 34.0 bar.
The condenser heat exchanger delivered to site independently shall have a holding charge of the
refrigerant to be used in the refrigerant system introduced after pressure testing and the refrigerant
connections hermetically sealed before despatch. The refrigerating system shall be of the multiple
compressors and multi circuited with duties to match the system duties. Dual circuit as a minimum
could be accepted with each circuit capacity equals to 65% of the system design load @ outdoor
temperature of 50°C DB, . The type of compressors shall be semi-hermetic reciprocating type.
The temperature and pressure gages shall be installed on compressors suction line and discharge
line for each circuit. The casing of air cooled condenser fitted to packaged equipment by the
manufacturer shall have a uniform appearance with the package unit. The casing shall incorporate
adequate access panels to permit easy cleaning of the condenser coil block. The ends of the casing
shall be fitted with a sheet metal cover plate to protect the refrigerant connections and return bends.
The condenser shall be supported on mild steel legs to provide air inlets in accordance with the
manufacturer’'s requirements. A minimum of 2 fans shall be used to provide air flow. Fans shall be axial
flow propeller or aerofoil type running at not more than 16 rev/s. Galvanised mild steel wire guards
shall protect the fan blades. The fan/motor assembly shall be mounted on a horizontal mounting deck
incorporating an orifice ring and the supporting system for the fan/motor shall incorporate anti-vibration
to eliminate vibration transmission.

The condenser fans shall be individually connected to separate electrical circuits. In case of a

failure in any or its circuit, the remaining fans shall continue to operate normally without

interruption. This arrangement ensures the continuous and reliable operation of the air

conditioning unit, maintaining proper system performance and preventing a complete shutdown

due to a single fan malfunction.

CRAC(Computer room air conditioning) unit:

The CRAC unit shall serve all server rooms, UPS rooms and interface rooms where applicable in
the air-conditioned building. The design ambient temperature of the unit shall not less than 42c
with maximum ambient temperature no less than 52 ¢ provided that derating factor data to be
included in the equipment datasheet for the engineer approval.

The unit supplied shall possess SHR (Sensile heat ratio) no less than 90% and temperature &
humidity control measures shall be taken into consideration to alleviate issues related to
electrostatic discharge in low humidity environments or surface condensation in high humidity
environments, acceptable relative humidity (RH%) values shall range between 40% to 60%.

The cool supply air from the CRAC unit shall flow from beneath the raised floor tiles and the return
air shall flow from the room void to the CRAC unit ensuring optimal air circulation and lowest noise
level (decibel) as low as 45 db.

Water leak detection system shall be supplied with the CRAC unit system including water level
sensor to detect water pooling under the unit.
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28.10 Refrigeration Pipe work Insulation
Liquid lines shall be insulated where they are in direct sunlight or where they pass through non-
air-conditioned areas. Suction lines shall be insulated over their entire length.
All insulation to refrigeration pipe work shall be flexible closed cell foam phenolic rubber type with
a temperature range of —40 °C to +150 °C and having a thermal conductivity of 0.0795 W/m °C
at 21 °C and a water vapour transmission of less than 6.0 ng/Ns. The thickness of insulation
shall be in accordance with the following tables:-

Suction Lines

Location Insulation thickness for OD Pipe Size Range
6mm to 10mm 12mm to 22mm 28mm to 41mm 54mm upwards
Exposed to weather 13mzm 13 mm 19 mm 19mm
In ducts and voids 9 mm 9 mm 13 mm 19 mm
In air conditioned spaces 9 mm 9 mm 9 mm 9 mm
In non-air conditioned spaces 9 mm 9 mm 13 mm 19 mm

All bends in insulation of sizes above 22 mm OD piping shall be formed by means of mitred
sections. Wherever possible the insulation shall be applied without cutting or sitting and where this is
unavoidable the insulation shall be released using an adhesive approved by the manufacturer of the
insulation material. All valve bodies shall be insulated using sheets of the same insulation material
as the pipe work insulation.

Charging of Refrigeration System

The refrigerant used shall conform to BS 4434 Group 1 or equivalent and shall be non-explosive,
non-combustible, non-toxic and non-irritating. Packing air conditioning plant items requiring
interconnection with refrigeration piping on site shall be leak tested by the manufacturers and
delivered to site with a holding charge of refrigerant.

28.11 DUCTWORK

28.11.1

28.11.2

General

All sheet metal ducting shall be fabricated of galvanised steel and erected as shown on the drawings
and in accordance with the institution of Heating and Ventilation Engineers Guide to Current Practice
Section B16, the American Society of Heating, Refrigeration and Air Conditioning Engineers (ASHERE)
and the sheet Metal Manual published by the sheet Metal and Air Conditioning Contractors National
Association (SMACNA) or the Heating and Ventilating Contractors Association of the United Kingdom
Specification DW/121 or equivalent international standards for sheet metal ductwork for low velocity low
pressure air systems with air velocity of up to 5.5m/s.

If it is deemed advisable by the Contractor to change the general location of any duct or the
general dimensions thereof from that shown in the drawings, the proposed changes shall be
submitted to the engineer and his approval received before any changes are made.

The Duct work shall be with insulation and complete with canvas, support, hangers, automatic motorized
fire dampers, volume dampers, splitters, turning vanes, acoustic lining and sound attenuators to cover
the air-conditioning systems in all air conditioned rooms, including two temperature glass for inlet and
outlet ducts. The duct covers the supply and return, and shall include all required Girills, diffusers,
houses, dampers, louvers, foster sealant insulation for outdoor ducts & Aluminium / Stainless steel
cladding and proper metal sunshade to cover the air duct systems on the roof or the outdoor areas.

In the areas where a ventilation system is required (i.e no air conditioning is required) duct work
without insulation complete with canvas, support hangers, volume dampers, automatic motorized
fire damper, turning vanes, acoustic, sound attenuators, acoustic lining, foster sealant insulation &
Aluminium/ Stainless steel cladding to cover the ventilation systems and proper metal sunshade to
cover the ventilation unit and external duct from direct sun and rain, and all required Grills,
diffusers, houses, dampers, louvers, for ventilation systems in the substation buildings.

A mandatory dedicated skylight duct riser shall be utilized to facilitate the duct run passage from
central air conditioning units on roof and down to the air-conditioned/ventilated zones in buildings.
Construction

Ductwork for all rooms shall be fabricated of hot dipped galvanised steel sheet, in accordance with
ASTM A525, coating designation G90 with minimum zinc coating thickness of 275 G/m2 sheet
steel, zinc coated by the hot dip process, general requirements and A527, sheet steel zinc coated
by the hot dip process — lock forming quality, US standard gauges as specified.

Ductwork shall be substantially airtight with joints neatly formed and finished and of sufficient
strength to resist deformation. The inside surfaces of all ducts shall be smooth and free from
pockets, burrs and projections. Pittsburgh lock longitudinal corner seaming and double seaming
on the sides shall be used. Duct sections shall be connected as scheduled herein.

Companion angles and bracing joints shall be mild steel. Companion angles shall be fabricated in
accordance with SMACNA Fig. 4-10, High Pressure Standards, using gaskets. Riveting shall be a
maximum of 300 mm (12 in) on centres; bolting shall be a maximum of 100 mm (4 in) on centre
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28.11.3

with a minimum of 8 mm (5/16 in) bolts. Insulation shall be applied to all air conditioning ductwork
i.e., to both the supply, return, and outside ducts. ( fibreglass, Manville 800 series span-glass type
814 with FSK foil, or equal).

All ductwork installed inside the battery room shall be constructed from hot dipped galvanised steel
sheet and shall be coated with a chemical-resistant and acid-resistant paint suitable for protection

against battery vapors and corrosive gases

Schedule Of Rectangular Ductwork
Maximum ) .
Galvanised Steel Side, Top Mild Steel Type of Transverse Joint Mild Steel .S'de’ Top and Bottom
and Bottom Bracing
mm (Gaug e) Mm (in) Connections Bottom Bracing
0.7 (22) Up to 450 Double S Slip None
(up to 18)
40 x40 x 3 mm 40 x 40 x 3 mm
0.9 (22) 480 to 750 1 % x 1 % x 1/8 in) Angle | (1% x1% x 1/8in)
(19-130) Companion Flanges Welded Angle Bracing on Duct ,
1,200 mm (48 in) on Centre, Max
780 to 1140 40 x40 x5 mm 40 x 40 x 5 mm
0.9 (20) (31to 45) (1% x 1% x3/16 in) (1 ¥2x 1% x 3/16 in) Welded
Angle Companion Angle Bracing on Duct 1,200 mm
Flanges (48 inc) on centre, max
1,170 to 50 x 50 x 5 mm 50 x 50 x 5 mm
12 (18) 1,500 (2x2x3/16in) (2 x 2 x 3/16 in) Welded Angle
Angle Companion Bracing on Duct, 1200 mm (48 in)
Flanges on Centre, Max
1550 and over| 65 x 65 x5 mm 65 x 65 x5 mm
15 (16) (6landover) | (2 %2 x 2 ¥ x 3/16 in) Angle | (2%2x 2% x 3/16 in)
Companion Flanges Welded Angle Bracing on Duct,
750 mm (30 in) on Centre, Max

28.11.4

Duct Supports
All ductwork shall be rigidly supported and bolted to substantial section so the building structure
using cast in place inserts in beam clamps, reinforced and braced to be free from vibration, rattle
and noise. Angle supports and hanger rods shall be fabricated from mild steel, shop painted
with an aluminium primer per section 9A of these specifications.
Where angle supports and hanger rods are field cut, all edges shall be painted as above. The
lower ends of the mild steel hanger rods shall be threaded for sufficient length to allow for
adequate vertical adjustment. Lock nuts shall be applied to the end of each hanger rod. Ducts
up to 450 mm (18 in) shall be supported by 25 x 3 mm (1 x 1/8 in) mild steel band hangers,
painted as above, at intervals of not less than 3,000 mm (10 ft).
Ducts 480 to 900 mm (19 to 36 in) shall be supported by 13 mm (1/2 in) diameter steel rods
or 40 x 40 x 3 mm (1 ¥2 x 1 % x 1/8 in) mild steel angles on each side of the duct passing
through or bolted to 40 x 40 x 5 mm (1 % x 1 % x 3/16 inc) angles running along the
underside of the duct at intervals of not less than 1800 mm (6 ft).
Ducts 900 to 1800 shall be supported to approval of the Employer.

28.11.5 Elbows. Offsets and branching

28.11.6

Changes in direction and offsets shall be made in a gradual manner to facilitate streamline flow of
air. Elbows shall have a centreline radius of not less than 1 % times the width of the duct.

Where abrupt turns exist, and elbows of the proper radius cannot be installed, vanned elbows only
will be acceptable for duct width greater than 400mm. Branch connections shall be made at a 45
degree angle to facilitate the flow of air, and shoe branch/curved boot shall not be accepted
Turning Vanes

Turning vanes shall be of the airfoil type. The radius of the vanes shall be a minimum of 50 mm
(2 in) for ducts up to and including 890mm (35in) and 115mm (4 ¥z in) for ducts 900 mm (36 in)
and over. Turning vanes shall be fabricated of the same material as the ducts in which they are
installed. Vanes shall be installed in the ductwork in such a way as to be quiet and free from
vibration when the system is in operation.
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28.11.7 Flexible Connections
Flexible connections shall be provided where required. Flexible connections shall be made of 0.5kg
(16 oz) neoprene, fibreglass reinforced, with all necessary angles, slips, bolts and other fasteners
for securing them to the fan housing and adjoining ducts. A minimum 100 mm (4 in) space shall be
maintained between the duct and fan connections but flexible connections shall not be stretched
tight. Connections used shall be UL approved. All necessary angles, slips, bolts and other fasteners
shall be of mild steel. All fasteners exposed to the weather shall be stainless steel.

28.11.8 Access Doors
Access doors shall be provided where required. Doors shall be 300 x 300 mm (12 x 12 in) unless
otherwise noted and shall consist of hinges, sash type latches and handles. All hardware shall be
chrome-plated steel. Access doors shall be galvanised steel not less than
1.6 mm (.0064 in) thick. All doors shall be provided with neoprene gaskets so as to be substantially
airtight. Doors shall be the insulated type when installed in insulated ductwork.

28.11.9 Caulking
The Contractor shall furnish all materials and perform all caulking operations to achieve weather
tight construction. Caulking shall be Silicone No. 1200 as manufactured by General Electric Co., or
Engineer approved equal, and shall be in accordance with Spec. No. TT-S-00230 and No.
TT-S-D01543. Depth of caulking shall not exceed width of joint. All caulking shall be primed.

28.11.10Flashing
Flashing shall be provided where ducts penetrate concrete floors, platforms and roofs. Flashing
shall be of the same material as ductwork and of the same gauge as the duct being flashed.
Flashing shall be attached to the duct with sufficient gasket material or caulking compound
inserted between the flashing and the duct to make the flashing watertight.

28.11.11Cleaning
Before the duct systems are tested and balanced, the interior of all ducts shall be thoroughly
cleaned so that no dirt, dust or other foreign matter can be deposited in or carried through the
systems or discharged through the outlets. Cheesecloth shall be secured over each opening to
entrain such particles during cleaning.

28.11.12Dampers (Manually Operated)
Manually operated volume dampers shall be provided in all branch ducts to regulate volume of
air. All dampers shall be of rigid construction to prevent fluttering of the blades and mechanism.
Air flow leakage past a damper when fully closed shall not exceed 5% of the maximum design
air flow at the maximum system static pressure difference.
All manually adjustable dampers shall be fitted with a quadrant type operator with a locking
device and the position of the primary dampers as set after regulation shall be clearly and
indelibly marked on the damper quadrant by means of non-corrodible label approximately
25mm x 50mm stating the actual flow in that section of ducting in cubic meters/second.
Blades of primary dampers shall be of aerodynamic cross section and manufactured from two
sheets of the same material as the duct to which they are connected. The blades shall be
securely fixed to spindles which shall have both ends housed in nylon or soft metal sleeved
bearings. Dampers shall have an opposed blade action.

28.11.13Fire Dampers
Fire dampers shall be provided in all buildings for ducting systems where ducting passes
through a wall or floor forming a fire zone or barrier.
Fire dampers shall be constructed with fire resistance measured in accordance with BS476 Part
8 or equivalent and shall be approved.
Damper casings shall be completely airtight and constructed from galvanised sheet steel of not
less than 1.6mm thickness with continuously welded corners. Inlet and outlet connections shall be
spigots formed as an integral part of the construction.
Any damper blade or shutter shall be constructed so as not to distort in use and shall be made
from either stainless steel or galvanised mild steel such that it shall not corrode or rust. Damper
blades shall close against a steel stop around, the whole periphery of the blade and the sides of
the duct shall be at least 0.01mm of damper diameter or length of side. Multi leaf damper blades
shall overlap by at least 20 mm.
The stainless steel shutter type shall be sealed by means of a stainless steel edge gasket.
Each damper shall be held open by means of a fusible link set to close the damper at duct
temperatures exceeding 72 °C.
An access door shall be provided adjacent to each fire damper for service inspection and
resetting of the fusible links. Where the damper is fitted to a wall or floor the damper casing
shall be fitted with building in lugs.

28.11.14Automatic Motorized Fire Dampers
Fire dampers shall be provided in the control building ducting systems where ducting passes
through a wall or floor forming a clean agent fire protection zone or barrier. The damper shall be of
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the dynamic airflow closure rated. Fire dampers shall be constructed with fire resistance
rating of 3 hours .
The fire damper actuator shall be controlled by a heat or fire alarm signal. Dampers shall be
of leakage class 1, and the elevated temperature shall be 121 °C.
Damper casings shall be completely airtight and constructed from galvanised sheet steel of
not less than 1.6mm thickness with continuously welded corners. Inlet and outlet connections
shall be spigots formed as an integral part of the construction.
Any damper blade or shutter shall be constructed so as not to distort in use and shall be
made from either stainless steel or galvanised mild steel such that it shall not corrode or rust.
Damper blades shall close against a steel stop around, the whole periphery of the blade and
the sides of the duct shall be at least 0.01mm of damper diameter or length of side. Multi leaf
damper blades shall overlap by at least 20mm. The stainless steel shutter type shall be
sealed by means of a stainless steel edge gasket.
An access door shall be provided adjacent to each fire damper for service inspection.
However a factory mounted access door is preferable. Where the damper is fitted to a wall or
floor the damper casing shall be fitted with building in lugs. Each damper shall be manually
reset by button.
The dampers shall be motorized with electric actuator, and the actuator shall be furnished factory
— installed by the damper manufacturer. The dampers and their installed actuator shall be rated for
a maximum airflow rate through the open damper and a maximum pressure across the closed
damper; the installed actuator must operate the damper open and close against these rated
velocities pressures. The actuator shall be installed at the outer surface of the damper housing. All
actuators shall be wired to the HVAC electrical distribution panel located in the air conditioning
room.
Each damper shall be equipped with open-close indicator, this option provides two switches, one
set to close when the damper blades are at their open position and the other set to close when the
damper blades are at their closed position, these switches shall be wired to the HVAC electrical
distribution panel, located in the air-conditioning room to indicate lights regarding the damper
status. The damper shall be furnished with test switch to provide an easy way to perform testing
and maintenance of motorized dampers. The motorized fire damper shall be UL listed & FM
approved.

28.11.15 Acoustic Attenuator
The sound attenuator and acoustic lining shall be supplied and installed in the air conditioning
and ventilation systems to reduce noise levels in the rooms to those specified.
Purpose made attenuators and sound absorbent material shall be so designed and installed
in the ductwork that they offer low resistance to air flow, have adequate strength and cohesion
to resist erosion by air flow and do not produce dust. They shall be free from odour and proof
against rot, damp and vermin. Adhesives shall be compatible with the sound absorbent
material and shall be non-flammable.
Where sound absorbent material and/or special attenuators are indicated they shall reduce
the sound level in the space served, due to the equipment, to the specified value.
Outer casings of rectangular silencers shall be constructed in accordance with the previous
specification for ductwork manufacture. Seams shall be lock-formed and mastic filled.
Filter material shall be of inorganic mineral or glass fibre of a density sufficient to obtain the
specified acoustic performance and packed under not less than 5% compression to eliminate
voids due to vibration and setting. Material shall be inert, vermin and moisture proof.
Combustion ratings for the silencer acoustic fill shall not be less than the following, when
tested in accordance with ASTM E84, NFPA Standard 255 or UL No 723.

- Flame spread classification 20
- Smoke development rating 20
- Fuel Contributed 15 — 30

Airtight construction shall be provided by use of a duct sealing compound at the site, with
material and labour furnished by the Contractor. Silencers shall not fail structurally when
subjected to a differential air pressure of 203 mm w.g. inside to outside.
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28.11.16Thermal Insulation

All thermal insulation works shall be carried out in accordance with BS Code of Practice 3005
or equivalent international standards. Thermal insulation materials and finishes shall be proof
against rotting, mould growth and vermin and shall be suitable for the ambient temperature
and conditions prevailing. No insulation shall be applied to pipework or duct work until
hydraulic tests, approved by the Engineer have been carried out.

Thermal insulation shall be applied to all supply and return air ductwork, fans, heater and
cooling casings carrying conditioned air whether heated, cooled, humidified or dehumidified.
Thermal insulation shall be applied to fresh air intake ducting only where it passes through
enclosed spaces where the duct surface temperature is equal to or lower than the air dew
point temperature and where it is exposed to the weather.

Rectangular ducting shall be insulated with rigid glass fibre or mineral wool sheets secured to
the ducting by means of non-flammable adhesive. Thermal insulation thickness, densities
and finishes shall be in accordance with the following table.

Insulated Ductwork Inside Density in kg/m?® Ductwork Exposed to
Service Buildings Weather
Supply air 38 mm Minimum 40 50 mm

ductwork kg/m3
Return air 25mm Minimum 40 50 mm
ductwork kg/m3

All ductwork carrying air which is below the maximum dew point of the air in the space
through which the duct passes shall have a vapour barrier finish comprising 1 coat PVC
solution and 2 coats vinyl based vapour barrier.

Insulation shall be applied to access panels in the form of tightly fitting slabs of rigid glass
fibre of the appropriate thickness fixed into place by means of non-setting mastic compound
and a galvanised mild steel sheet outer cover plate fixed into position by screwed studs and
wing nuts.

Thermal insulation exposed to weather and solar effect shall be additionally protected
against the weather by means of an external coating (foster sealant) and by mean of
applying cladding of Aluminium or Gl steel sheet at least 0.8 mm thick pop-riveted into
position and sealed at the joints with non-setting sealing compound.

This Aluminium cladding(or Gl steel sheet cladding) shall be applied over the vapour barrier
and over then outdoor exposed ducts where applicable. Where insulated ducts or pipes
enter a building through a roof or wall the insulation shall be included within the weathering
flashings and sealed between the insulation and the flashing by means of non-setting
sealing compound.

The installation Duct thermal insulation shall include fixation of insulation by the means of
non-flammable adhesive or mechanical fasteners (washers and clips and pins) addition to
zip-ties and duct tape.

28.12 Ventilating Units

The ventilating units shall be of modular packaged double skinned type.

The ventilating units shall be factory assembled draw-through units consisting of a
centrifugal fan, insect screen & sand trap louver, primary aluminium flat filters,
secondary bag filters from synthetic material, all mounted in a unit housing suitable for
roof mounting or being located within an equipment room, as applicable.

Ventilating unit housings shall be fabricated from 2.78 mm minimum carbon steel with
reinforcing self-forming flanges and other necessary stiffeners and baffles (to prevent air
bypass), as required. Each housing shall have a 600 (wide) x 1,800 mm high access
door (hinged door with handle) with locking latch and dust tight seals. The clean air fan
and drive shall be provided.

Three (3) stages of filtering are required in the ventilating units. The first stage shall be the inertial
spin or blade type; the second stage shall be permanent, cleanable, as specified for the air
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conditioning units. The third stage shall be disposable bag type also as specified for the air
conditioning units.

Inlet bird screens shall be 12.7 x 12.7mm galvanised wire furnished with painted steel
frames. All exposed parts of the assembly shall be finished as specified elsewhere in
the specifications.

Inertial filter exhaust fans shall be direct drive, centrifugal type, complete with motor,
access door, drain connection, predrilled inlet and outlet flange, exhaust duct and
discharge screen.

Fans shall be of the, arrangement 4, industrial extra heavy-duty type, and shall be
constructed throughout of carbon steel.

Fan blades shall be welded to the flange and back plate and shall be accurately
balanced both statically and dynamically and shall be free from objectionable vibration
and noise.

Fan casings shall be 4.79mm carbon steel. Motor supports and side plates shall be
4.79mm carbon steel. Motors shall be TEFC and shall be as specified in the Electrical
Section of these specifications.

28.12.1Ventilating Unit Controls

Controls shall be furnished as a part of the unit, located in a rain and dust proof cabinet

with remote status panel indicating fan operation, filter service and function switch

labelled “on-off”. Provisions shall be made for phase failure detection and interlocking

of unit operation with area exhaust fans.

28.13AIR HANDLING UNITS

Air handling units shall be of modular packaged double skinned type delivered to site in
sections for bolting together on site or as fully packaged units. All individual
components shall be in accordance with the following sections of this specification.
Fans and motors shall be resiliently mounted on anti-vibration mountings and the outlet
connections to any fan shall be fitted with flexible couplings.
All air handling units shall be erected on concrete plinths or steel supports to provide
adequate mass for anti-vibration purposes and to enable drain connection traps to be
properly formed and serviced.
Cooling cails for air cooling and dehumidification shall be fine tube heat exchangers
using refrigerant as the cooling medium. The heat exchangers shall be of the duties
required to maintain specified design conditions. Casings shall be galvanised sheet
suitable for mounting in air handling equipment and shall form a sliding fit in the air
handling casings.
The bottom section of the casings shall form a watertight drip tray complete with a
drain connection. The drip tray shall be insulated on the inside with 12 mm thickness
polyurethane foam waterproofed with a heavy coating of bitumastic or plastic water
sealing compound.
The drain tray shall have a connection for every 1.2 m width of tray.
The heat exchanger shall be constructed of seamless copper tubes to BS2871 or
equivalent. The fins shall incorporate collars to give regular fin spacing.
Copper tubes shall have brazed in return bends and shall be belled out and brazed into
copper flow and return headers. All brazing of copper tubes shall be carried out using
high temperature brazing materials. The end of each header shall be fitted with a
copper blank with an air vent cock and a drain cock.
Each section of the cooling coil shall be fitted with a properly sized refrigerant
distributor tubes selected to ensure even flow of refrigerant over the coil.
The suction connections and headers shall be arranged to ensure complete drainage
of oil. The maximum air- flow face velocity shall not exceed 3.0 m/s and the air flow
pressure drop shall not exceed 250 N/m2.
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Each water drain tray shall be fitted with an independent drain with a drain system
capable of discharging all of the condensate without backfilling the tray. The material of
the drain pan shall be stainless steel. Condensate drain piping shall be insulated in
accordance with the relevant section of this specification.
The AHU shall comprise a sufficient number of access doors to utilize maintenance; each
access door shall be equipped with hinged door and rigid handle, locking latch and dust
tight seal.
28.14FANS
28.14.1 General
This clause of the Specification deals with fans of all types as used in air conditioning and
ventilation systems of the packaged or site assembled type.
The performance of fans shall be determined by the manufacturer in accordance with the
procedures specified in BS848 Part 1 and BS848 Part 2 or equivalent for noise testing.
Test certificates shall be submitted to the Engineer.
Fans shall be capable of the duties required to fulfil the specified design conditions.
The Contractor shall calculate the system resistance using the frictional resistance of
items of plant offered and/or duct runs as installed and shall be responsible for
ensuring that the installed fan is capable of the required duty without exceeding the
specified noise levels or driving capacity of the motor and drive.
Fans shall be direct or belt driven but direct drive shall not be used on centrifugal fans
above 1.0 kW motor input power. The impellers of direct drive fans shall be keyed onto
the motor shaft by machined keyways and keys securely fixed into position.
Belt driven fans shall be fitted with pulleys for V-belts, which shall be of suitable grade
and size for transmitting the drive without excessive slip or wear. Multiple pulleys and
belts shall be used where necessary.
Taper lock fixing and special adjustable pulleys shall be permitted for use on fans up to
50kw input. Above this size pulleys shall be non-adjustable type secured to the fan and
motor shafts by machined keys and keyways. Keys shall be easily accessible for
tightening or withdrawal and shall not extend beyond the end of the shaft when fitted.
28.14.2Centrifugal Fans
Forward curve centrifugal fans shall be used on low pressure systems only and
shall not be run in excess of 20 rev/s.
Backward curved centrifugal fans with aerofoil section blades shall be used on all systems
requiring a total fan static pressure in excess of 1.0 kN/mz2.
Centrifugal fans scrolls shall be constructed of zinc coated or galvanised mild steel
with angle stiffeners and base angles to ensure freedom from drumming. The
construction shall be suitable for continuous operation at the maximum ratings
published by the manufacturer.
Lubrication of bearings shall be in accordance with the manufacturer
recommendations and bearings requiring regular lubrication service shall have
lubrication nipples extended to a convenient location outside the fan casing and shall
incorporate an oil reservoir where applicable. All bearings must be checked for
satisfactory lubrication before any item of plant is put in operation.
28.14.3Axial Flow Fans
Axial flow fans shall be of the single or multi-stage contra rotating types.
Axial fan casings shall be of continuously welded mild steel construction hot dip
galvanised after manufacture. The lengths or the casings shall be sufficient to allow
removal of the fan without disturbing the connected ductwork.
The motor/impeller assemblies shall be fixed to the casings by mild steel threaded
rods, which shall be directly fixed to motor casings for motors up to 25 kW.
Axial flow fan impeller blades shall be of aerofoil section constructed from cast
aluminium. The hub shall incorporate a cast iron blade fixing plate with keyed slots for
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the blades. The keyed slots shall permit the removal and readjustment of the blade
pitch angle. The fan shall be clearly marked with the factory-set pitch angle and the
maximum permissible pitch angle available with the motor fitted. The motor shall be
mounted downstream of the impeller and the fan shall be suitable for running with the
motor shaft vertical, horizontal or at an angle.

Axial fan casings of 150 mm diameter and above shall be fitted with an airtight
inspection door. The fan casings shall be fitted with galvanised mild steel mating
flanges, bolted mounting feet, coned inlets and upstream guide banes as necessary.
Upstream guide vanes shall be used where necessary to improve the pressure
development of the fan to that required by the system it serves. The guide vanes
shall be of aerofoil section galvanised mild steel construction, design to impart a
rotation to the inlet air to the impeller. Electrical connections to the fan motor shall be
taken to a terminal block enclosed in a terminal box welded to the fan casing. The
terminal box lid shall be watertight.

28.14.4 Propeller Fans

Propeller fans shall be diaphragm mounted. Where a propeller fan is used in ducting
the fan shall be diaphragm mounted in a galvanised steel casing with flanges at inlet
and outlet to facilitate removal from the system without disturbing the attached
ducting.

The tip speed of a propeller fan shall not exceed 20 m/s.

The motor/impeller shall be attached to the diaphragm by means of rigid fixing legs

incorporating a rubber insert where the legs join the diaphragm to isolate the fan from the

diaphragm.

The impeller shall have aluminium or steel blades protected from corrosion by hot dip
galvanising or painting with one coat of epoxy resin paint on a suitable primer. The
blades shall be bolted, riveted or welded to a steel hub that shall be securely fixed to
the motor shaft by means of flush fixing grub screws.

Belt driven axial flow fans shall not be used without prior permission of the Engineer.

All fans shall be statically and dynamically balanced both before and after the driving
pulley is fitted.

28.14.5 Inline extracted fan

Duct mounted exhaust fans shall be of centrifugal belt driven in-line type. The fan
housing shall be of the square design constructed of heavy gauge galvanized steel and
shall include square duct mounting collars. Easy access for inspection and service is
provided by removable side panels

Fan construction shall include two removable access panels located perpendicular to
the motor mounting panel. The access panels must be of sufficient size to permit easy
access to all interior components.

The fan wheel shall be centrifugal backward inclined, constructed of aluminium and
shall include a wheel cone carefully matched to the inlet cone for precise running
tolerances. Wheels shall be statically and dynamically balanced.

Motors shall be heavy duty ball bearing type, carefully matched to the fan load and
furnished at the specified voltage, phase and enclosure. Motors and drives shall be
mounted out of the air stream.

Precision ground and polished fan shafts shall be mounted in permanently sealed,
lubricated pillow block ball bearings. Bearings shall be selected for a minimum (L10)
life in excess of 100,000 hours at maximum catalogued operating speed.

Drives shall be sized for a minimum of 150% of driven horsepower. Pulleys shall be of
the fully machined cast iron type, keyed and securely attached to the wheel and motor
shafts.

Motor pulleys shall be adjustable for system balancing. A NEMA 1 disconnect switch
shall be provided as standard, except with explosion resistant motors, where

Ul £l 5aS i gnd i 5 o) oSl 5 2 5all S s oL Ainall Jlae YU Galil) (2026/79) 8 5 slnsll

Kh18507



Page (99)

disconnects are optional. Factory wiring shall be provided from motor to the handy
box.

All fans shall bear the AMCA Certified Ratings Seal for both sound and air performance.
Each fan shall bear a permanently affixed manufacturer's nameplate containing the
model number and individual serial number for future identification.

Inlet and discharge duct collars are provided for easy duct connection.

28.14.6Extract Ventilation Units

The impeller shall have aluminium or steel blades protected from corrosion by hot dip
galvanising or painting with one coat of epoxy resin paint on a suitable primer. The
blades shall be bolted, riveted or welded to a steel hub that shall be securely fixed to
the motor shaft by means of flush fixing grub screws.

Belt driven axial flow fans shall not be used without prior permission of the Engineer.

All fans shall be statically and dynamically balanced both before and after the driving
pulley is fitted and in plant rooms, incorporate propeller, centrifugal or hybrid type fans
that shall be constructed in accordance with the relevant sections of this Specification.
Lubricating points shall be extended to a convenient access point.

Stainless steel nuts, bolts and washers shall be used for all fixings exposed to the
weather.

28.14.7Toilet Extract Units

Toilet extract fan shall be axial type, direct driven.

Fan outlets shall be fitted with counterweight shutters to prevent back draught and

recirculation through the standby fan.

Toilet extract units for indoor mounting shall be wall, ceiling void mounted as necessary
and where exposed to view shall be fitted with a white ABS plastic or enamel finish sheet
metal casing. Toilet extract units serving a single internal toilet shall incorporate an
automatic timing device connected to the lighting circuit and arranged such that the unit

runs for twenty minutes after the roof lighting has been switched off.

28.15AIR FILTERS
28.15.1General

Air filters shall be of the types indicated elsewhere in this Specification for the different
items of plant. All filter media shall be properly bonded and protected against filter
fibre or particle migration. The direction of airflow shall be clearly marked on all filter
panels and on installation frames. Access to filters shall be through removable panels
fitted with quick release fastener and rubber sealing gaskets.

Each disposable panel filter system shall be provided with 2 complete spare sets for
use during the commissioning period. Each disposable bag filter system shall be
provided with 4 complete spare sets for use during the commissioning period. These
sets shall be in additional to any filter cells supplied as spares in accordance with the
general clauses of this Specification.

Filter draft gauges shall be furnished and installed at all filter banks for measuring the
resistance to air flow through the filters. Gauges shall be diaphragm actuated dial
type (magnetic) consisting of 100 mm diameter white dial with black figures and
pointer zero adjustments. Gauges shall be provided with two (2) static pressure tips
and necessary copper tubing.

Gauges shall read from 0 to 500 Newton per square meter or equivalent metric unit.
Filter performance shall, unless otherwise noted, be taken to mean the Overall
Gravimetric Efficiency against BS2831 Test Dust No. 2 or equivalent.

The framework for adapting filter installation panels to the ducting air handling plant
or packaged unit shall be constructed of sheet mild steel angles and all joints in the
framing and duct connection shall be sealed with non-setting mastic compound.

Filter media of all types and sizes shall be supported in rigid peripheral frames with
internal or external wire support of the media to ensure that the media shall not
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collapse under air flow. The holding frames shall incorporate accurately sized channel
sections to provide a good sliding fit for the filters.

28.15.2 Washable Panel Filters

Washable panel filters shall be manufactured from layers of expanded aluminium
mesh enclosed in an aluminium frame together to a total of 2inches thickness. The
medium shall be suitable for operation in air temperatures up to 90 °C, shall contain a
flame retardant and shall be unaffected by oils, solvents and grease at normal
operating temperatures.

The filters shall be installed within the unit via dedicated slide-in tracks,
constructed from either aluminium or galvanized steel. The track design must
allow for smooth and easy insertion and removal of the filter without the need
for any special tools.

Filter panels shall have a face velocity not exceeding 1.6m/s. Washable filters
shall have an air pressure drop when clean not exceeding 33 N/m2 when dirty
and the dust holding capacity shall not be less than 7.0 kg per m2 filter face
area. The washable panel filters shall have a gravimetric efficiency of not less
than 75%.

28.15.3Bag Filters

Bag filters shall be of the multi-layer media type. The filter media shall provide a
graduated density inlet layer, a fine secondary layer and scram cloth anti-migration
finish. Each bas shall have a stiffened cuff to provide leak proof attachment to the
retaining frame.

The bag filter system shall have an air pressure drop not exceeding 60 N/m2 when
clean and 180/m2 when dirty, and dust holding capacity shall be not less than 20 kg
per square meter of cross-sectional area of the inlet face of the filter.

The filters shall be installed within the unit via dedicated slide-in tracks, constructed
from either aluminium or galvanized steel. The track design must allow for smooth and
easy insertion and removal of the filter without the need for any special tools.

Bag filter systems shall give a gravimetric filtration efficiency of not less than

90%. The depth of the bag filters (pocket length) shall be 20-22 inches.

28.15.4Disposable Panel Filters

Disposable panel filters shall be of a resin bonded continuous filament glass fibre
medium enclosed in a rigid cardboard frame. The filter medium shall be of graduated
density and the filter panels shall be in manufacturers standard sizes.

Panel filter systems shall be in V or flat formation, arranged to give a face velocity
over the panels of not more than 2.0 m/s. The resistance to air flow shall not exceed
50 N/m2 when clean and 200 N/m2 when dirty and the dust holding capacity shall be
not less than 2.3 kg per (m?) filter area. Disposable panel filter systems shall have a
mean gravimetric efficiency of not less than 90%.

28.16Air Heaters - Electric
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This clause deals with electric resistance type air heaters for use in site erected ai
conditioning plant and fresh air inlet ventilation.

r

Air heater casings shall be manufactured from galvanised sheet steel not less than 2 mm

thick and shall be suitable for sliding insertion into packaged air handling unit casings o
shall be supplied with flanges at inlet and outlet for duct mounting as required.

The air velocity through electric heating batteries shall not exceed 6 m/s and the air
pressure drop shall not exceed 25 N/mz2.

The heater elements shall be for single phase or 3-phase connection, as required,
and steps of control shall be arranged to maintain balanced operation across the
phases.

r
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The electric heater elements shall be of the finned encased type fixed into the end
plate by means of split brass collars and back-nuts. The elements shall be
manufactured form 80/20 Nickel Chromium resistance wire centred in a copper tube
sheath by means of compressed magnesium oxide. The fins shall be tinned copper or
stainless steel metal section wound onto the encased element.

The internal wiring shall terminate in a terminal block and a wiring diagram of the
heater showing the terminal and the element connections shall be provided in the
terminal box cover. The terminal box shall be fitted with a gland for electric cable
connection.

Each electric heater shall be fitted with a high temperature cut out thermostat with an
insertion probe of at least half the heater width. The cut-out shall be set to limit the
surface temperature of the elements to 100°C. The heater elements shall be
restricted in load density to 3 * 104 W/mz,

28.17Grills, Diffusers and Louvers

Grills and diffusers shall be of aluminium construction and shall be fixed by means of
sub-frames with spring clips or screw fixings. Spring clip fixings shall not be used for
ceiling mounted grilles and diffusers. The corners of front flanges of grilles, diffusers
and sub-frames shall be mitred and jointed to produce a clean unbroken appearance
and all visible aluminium sections shall be free from extrusion marks. Front flanges
shall be at least 30mm wide and shall incorporate a lip of at least 4.5mm and a
plastic fixing gasket. Grill and diffuser blades shall be fixed at even centres with
intermediate mullions giving supports for blades of more than 550mm long. Grill and
diffuser finishes shall be anodised natural aluminium colour except where otherwise
indicated.

All grills and diffusers shall be fitted with an opposed blade damper for regulation
purposes. Grills and diffusers shall be fitted with acoustically lined inlet plenums
where necessary in order to comply with the acoustic limits of this Specification.
Double deflection supply grills, they shall be fitted with two sets of adjustable blades
to give vertical and horizontal deflection of the air flow. The blades shall be aerofoil
section extruded aluminium set in nylon bearings at not more than 20mm centres
with horizontal blades at the front and vertical blades at the back.

Ceiling diffusers shall be of the square pattern and shall be adjustable to enable the
air flow patterns to be varied. All diffusers and grills total flow rate shall be not be
more than 450 CFM per grill,

Outdoor air louvers shall be of all extruded aluminium construction, sand trap type,
fitted with opposed blade dampers in the connected ducting where necessary for air
flow regulation. Moveable blade louvers shall not be used.

Louvers shall be weatherproof and shall incorporate an aluminium wire mesh screen
on the inside surface. Sand trap louvers shall have an efficiency of 80% on AC
coarse (20.200 microns) and 50% on the AC fine (1-70 microns) test dust.

The dimensions of louvers for mounting in the building structure shall suit the
concrete block or brick modules and shall be fixed to a hardwood frame.

28.18CONTROL EQUIPMENT
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The control system shall be of the electronic type capable of providing the degree of
temperature and/or humidity control specified. The Contractor shall provide full wiring
diagrams of all control circuits giving terminal connection references.

The control system shall incorporate all necessary safety interlocks for the successful
operation of the mechanical plants and systems.

All the individual control elements shall be provided by the same manufacturer. Details
of all room mounted equipment shall be provided for approval of the Engineer.
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Set point potentiometers shall be housed in a robust casing of high impact plastic

suitable for the décor of the area in which they are mounted. The control knobs shall

have markings in degrees over the band specified and the knob shall be removable

enabling the setting to be fixed and enclosed under a dummy knob, rendering it tamper

proof.

The control box and set point potentiometer, where combined in a single unit for room

mounting, shall not exceed 150mm x 75mm x 50mm deep in overall dimensions.

Temperatures sensor shall be of the resistance type using nickel based element and

shall be accurate to +/-1.0°C over the range of 0°C to 30°C. The sensor resistance shall

be compatible with the measurement bridge of the matching control box.

Room sensors shall be enclosed in a robust high impact plastic housing not larger than

90mm x 90mmx25mm.

Duct sensors shall incorporate a 200mm long non-corrodible tube with the sensing

element mounted in a protective housing at the end of the tube.

Step controllers shall provide the required number of operational steps and shall

comprise a series of cam operated micro switches operated by means of an electric

motor or shall comprise the required number of voltage dependent relays switching in

sequence with the output voltage signal from the control box.

The cut in points and switching differentials shall be fixed at equal proportions of the

operating range.

When the load exceeds the switching capacity of the controller, compatible electrical

contactors shall be incorporated in the system. Motorised step controllers shall be

incorporated in the system. Motorised step controllers shall incorporate a recycling relay

or device to return the controller to the non-load position after loss of power to the

system. Step controllers shall have external visible indication of controller position.
28.19Belt Drives and Guards

V-belt drives shall comply with BS 7990 and BS 1140 or equivalent.

All pulleys shall be accurately aligned and V-belt tension adjusted in accordance with the

equipment manufacturer's installation instructions before starting the motor. The belt

tension shall be ascertained by measuring belt deflection under a given load in

accordance with the manufacturer's instruction.

Motors shall be provided with means of adjusting their position in order to assemble, adjust

or remove the V-belt drive.

Holding down bolts shall be fully tightened before starting the motor when anti-vibration

mounts are fitted, the motor and the driven component shall share a common set of anti-

vibration mounts.

Pulleys shall be manufactured from cast iron or aluminium and shall be securely fixed to

motor and driven shafts by means of machined keys and shaft keyways to BS 46 or

equivalent.

Variable pitch pulleys shall be permitted on fan drives up to 5 kW maximum input.

A table shall be provided showing the pitch diameters and speed change for each half-turn

of the outer flange of the pulley and the fan absorbed power at the highest speed possible.

The limits of adjustment of variable pitch pulleys shall not permit the power consumption to

exceed that of the driving motor capacity.

Safety guards shall be provided for all unprotected intakes to and outlets from fans,

(unless the fan is enclosed by in a separate casing) to all V-belt drive, to all drive

couplings and elsewhere contact with moving, hot or dangerous plant is possible.

Guards shall be manufactured from at least 2.5mm galvanised steel wire or equivalent to a

mesh of not greater than 25mm holes. The mesh shall be supported on a galvanised

framework, at least 10mm thick, stiffened as necessary to produce a rigid enclosure.

All guards shall be securely fixed in position with bolts, captive nuts and washers and shall

be easily removable for service and maintenance. Access panels shall be provided at the

ends of shafts for tachometer readings.
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28.20Electrical Control
Each item of plant shall be provided with local isolation and/or emergency stop buttons to
facilitate maintenance, inspection and emergency operation.
Where items of plant are monitored and controlled from a control panel or console, remote
stop/start facilities shall be provided for each item.
Air conditioning unit shall be furnished with a complete factory installed and tested
electronic control system to provide all temperature control functions through all operating
modes of the unit.
Those devices, which by nature must be installed in the field, shall be tested prior to
shipment by the unit manufacturer and then shipped loose with the unit for installation in the
field. Each unit shall be furnished with the appropriate field and internal wiring diagrams for
use in checking, testing and starting and for regular maintenance and troubleshooting.
Air conditioning unit shall be furnished with a remote status panel with function switch sub-
base. Status panels shall indicate the fan operation, filter service, crankcase heater failure,
normal cooling pump down and cooling "off’ for each compressor; function switches shall
be furnished to select the mode of operation and be labelled "Off-Cooling-fan”. The status
panel shall include an outdoor air minimum controller to set the desired minimum outside
air percentage. Controller shall be set at a fixed position after the systems are balanced.
A space thermostat with a range of 15 °C to 32 °C shall be shipped loose with each unit for
field mounting.
The controls shall include provisions for interlocking the supply air fan in the inertial filter
housing and the system exhaust fan(s) where applicable with the air conditioning unit.

28.21Electrical Connections
All electrical power, control cable and wiring associated with the air conditioning system
including all connections between control panels, valves, thermostats, sensing probes
and other like items shall be supplied, installed and connected up as part of the
Contract.
The cabling and wiring systems shall comply with the requirements of the relevant
clauses of this Specification and be either surface or flush installation as appropriate.
Cables and wiring shall comprise either copper cored PVC or XLPE insulated cables,
laid in cleats or trenches, copper cored PVC or XLPE insulated wire or drawn into
galvanised conduits and turnkeys.
Final connections to electric motors and all other items of plant subject to movement and
vibration shall comprise flexible cable in flexible conduit.
The Contractor shall provide, with his submission, illustrated technical literature covering
all plant and equipment offered.
28.22MISCELLANEOUS PRESCRIPTIONS
28.22.1Manufacture
Wherever possible all air conditioning and ventilating plant shall be selected from a
single manufacturer's product range and origin; where this is not possible, because of
practical or technical construction, then the number of different sources of origin shall
be kept to a minimum. The Bidder shall provide, with his Bid, illustrated technical
literature covering all plant and equipment offered.
28.22.2 Approvals
The Contractor shall submit to the Engineer for approval copies of all his calculations
forming the basis for the selection of air conditioning plant, plant selection details and
full working drawings. Such approval shall not, however, relieve the Contractor of his
contractual responsibilities.
28.22.3Maintenance
The Contractor shall be responsible for the maintenance of all installations covered by
this section of the Specification for the period of (two) years. The Contractor shall
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submit to the Engineer for approval copies of maintenance, operation and spare parts
manuals for air conditioning installation.

28.22.4Tagging

Each piece of factory supplied equipment shall be provided with engraved phenol
nameplate, engraved with 6.35mm (1/4in.) minimum letters and mounted with rustproof,
self-tapping machine screws. Nameplate shall contain the component name and number
as they appear on the equipment schedules. Nameplates shall have white lettering on a
black background.

28.23 Testing and Balancing
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Prior to adjusting and balancing, fans, filters, interior of ductwork and equipment shall be
cleaned of dust and debris accumulated during the course of construction.

The Contractor shall provide the services of field engineer to supervise the field testing
(after installation) of all equipment furnished under this section. The Contractor shall
submit test procedures to the Owner for approval before testing. The Contractor shall
supply Labour and equipment required for the field test program. Valid calibration
certificates for all test equipment to be used shall be made available before the
commencement of any testing.

Equipment that fails to meet test requirements shall be corrected and retested until
satisfactory results are obtained. The Contractor shall repair and replace at his expense
(including field labour, materials and equipment) all equipment that fails to meet the
requirements of this Specification.

Tests of all fans shall be made in accordance with the standards of the AMCA. All units
shall bear the AMCA certified rating seal.

Tests of sound levels produced at the fan outlet shall be conducted when the fan is
operating at design conditions, in accordance with AMCA.

After installation, further tests shall be made by the Contractor under the specified field
conditions and final acceptance will be subjected to the results of these tests.

The Contractor shall adjust balance and test all heating and air conditioning systems and
shall submit test data to the Owner in accordance with the instructions listed below.

Prior to balancing, the Contractor shall complete installation of air handling systems with
all components and successfully perform an air leakage (drop test) prior to operational
tests. Controls shall be operative and calibrated. Before balancing, check fan wheels for
uniform clearance between wheel and inlet cones, concentricity with inlet cones and
parallelism with scrolls check alignment of fan and motor sheaves and check drives for
proper and uniform tension. Open all duct and air outlet volume dampers.

Obtain copies of fan pressure-volume power characteristics at rated speed and prepare
line drawings of systems with identifying designations for each section of the distribution
system and all outlets. Set all fans at rated speeds for design volumes and pressure.
Simultaneously operate all supply and exhaust systems servicing common areas on
100% outside air or full recirculation throughout the balancing period.

Measure flow and pressure in ducts by means of pitot tube and a manometer or U-
gauge having a minimum sensitivity of 0.5mm of water. Measure fan and motor speeds
with a direct reading tachometer or strobo tachometer. Measure current and voltage with
direct connected or clamp instruments. Measure flow at air outlets with an Anemometer
in accordance with the manufacturer's instructions.

Determine actual volume delivery of all fans by measuring the fan performance and by
measuring the fan performance and by measuring air flow.

After all fans have been adjusted, proceed with the balancing of systems as follows:
Adjust the outside air quantities by temperature of outside air, recirculated air and
mixture.

Maximum and minimum air volumes through outdoor return and exhaust air combination shall
be adjusted in conjunction with the automatic controls manufacturers by means of linkage
stops on damper motors.
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Balance systems to the following tolerances:

- Fans Design volume plus 5%

- Outlet Design volume plus 5%

- Leakage 3%

The following test data, arranged by system as follows, shall be submitted to the Engineer:
. Fan Data: Design capacity Actual capacity RPM

Inlet static pressure Discharge static pressure

Fan curves showing variation of air flow with static pressure at operating rpm and
motor loading and overall efficiency for operating conditions from no load to 130%

rated load.
* Motor data
Manufacturer and model number Rating, kW
Phase Frequency Rated volts Actual volts Rated amperes Actual amperes
Locked rotor amperes
* Starter data
Manufacturer and model number Heater size
Line voltage Ampere rating Control voltage Frequency
* Airoutlet data

Sketch showing all air outlet locations and number assigned to outlets for purpose of

test
Manufacturer and model number Sizes
Actual free area Manufacturer's test factor Measured velocity Design capacity
Actual capacity
Capacity, percentage above or below design
* Outdoor air data Size of inlet Actual free area

Manufacturer's test factor Measured velocity Outdoor air temperature Return air

temperature
Mixed air temperature with average traverse reading

When requested by the Owner, the Contractor shall test outlets for performance by means of

smoke, air velocity pattern, air temperature pattern and noise levels.

The Contractor shall test all fire dampers for ease of operation by removing the fusible link.

After testing, replace the fusible link and reset damper.

28.24Duct Leakage Tests
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The Contractor shall pressure test all ductwork to ensure minimum leakage and the integrity
of the system installed duct system. The Contractor shall furnish all labour and equipment
such as blowers, orifices. Close-off devices for all duct openings etc. required to successfully
perform the tests. The test shall be performed in accordance with the HAVC Air Duct
Leakage Test Manual (SMACNA) 1985 and as follows: -

Close off and seal all openings in the duct section to be tested. Connect the test apparatus to
the duct by means of a flexible duct.

Start the blower with its control damper closed.

Gradually open the damper until the pressure in the duct reads 150mm WG.

Survey all joints for audible leaks. When all audible leaks have been identified, shut down the
blower, repair all leaks, and let sealant set. Retest system as above.

After all audible leaks have been repaired the remaining leakage shall be measured with the
orifice section of the apparatus as follows:

Start the blower and open damper until pressure in duct reaches 125mm WG.

Read the differential pressure across the calibrated orifice and read leakage rate in m3/h. If
no leakage exists, the test shall be deemed complete.

If a small leakage is detected, the test shall be deemed complete if the leakage rate is less
than 5% of air volume content of the duct section under test.

If the leakage is above 10% of the duct volume the duct shall be rechecked by more carefully
listening or feeling along duct joints until all leaks have been identified.

Ul £l 5aS i gnd i 5 o) oSl 5 2 5all S s oL Ainall Jlae YU Galil) (2026/79) 8 5 slnsll

Kh18507



28.25Performance Guarantees
The Contractor shall guarantee that the equipment shall perform and maintain space
conditions in accordance with general and detail design.
All electromechanical works related to the electrical distribution panels shall be
electrically supplied from the LVAC room only.

31.0 FIRE PROTECTION AND DETECTION SYSTEMS

31.1 Fire protection system (Clean agent fire suppress system)
The supply shall include:
e A total flood system shall be both UL and FM listed/approved clean agent fire
suppression system with automatic addressable detection and control system (including
a combination of both a photoelectric detectors and ASD system) for the control building
rooms (except for the workshop, office, kitchen rooms and corridor which shall be
protected by a UL and FM listed addressable fire detection system).
For the detailed design of the fire protection system, reference shall be made to NEPCO
specification for clean agent fire suppression system and as follows :-
31.1.1 Scope
This specification outlines the requirements for a “Total Flood” UL and FM listed Clean Agent Fire
Suppression System with automatic detection and control. The work described in this specification
includes all engineering, labour, materials, equipment and services necessary, and required, to
complete and test the suppression system.
The fire alarm and firefighting systems shall be approved from civil defence for drawings and
material before erection and the system should include but not limited the following items:
The firefighting system (including fire alarm) using the clean agent shall cover the following rooms
1- control battery room including room void , cable trenches, raised floor and above false ceiling.
2- UPS Room including room void, cable trenches, raised floor and above false ceiling
3- interface room including room void , cable trenches, raised floor and above false ceiling.
4- TELECOM battery ROOM including room void , cable trenches, raised floor and above false
ceiling.
5- TELECOM charging room including room void,cable trenches,raised floor and above false
ceiling.
6- TELECOM ROOM including room void, cable trenches, raised floor and above false ceiling.
7- Servicel ROOM including room void, cable trenches, raised floor and above false ceiling.
8- Service2 ROOM including room void, cable trenches, raised floor and above false ceiling.
9- LV service ROOM including room void, cable trenches, raised floor and above false ceiling
10-control and moniotring ROOM including room void, cable trenches, raised floor and above
false ceiling.
11- control room including room void, cable trenches, raised floor and above false ceiling.
The fire alarm system shall cover the remaining rooms:
1- office
2- lobby
3- corrodor
4- Kitchen/ rest room
5-  Workshop/Store
6- Diesel generator room
7- Meeting room
8- Capacitor building
9- Foyer
The fire alarm and firefighting system shall include but not limited to the following items
¢ Photoelectric addressable smokes detector.
e Complete aspirating smoke detectors with (pipes, sampling points, end caps,..etc.)
Strobes/Horn.
Manual releases station.
Abort switch (station).
Warning sign.
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e Spray nozzles as per specification design.

e Digital timers.

e Bells6".

e Pipes network

e Addressable Control and monitor devices (modules), all addressable items shall be
addressed by means of rotary decimal addressing device

e Charged cylinders with clean agent. Where each cylinder weight shall not exceed
300kg, in case more weight of the agent is required then cylinder shall be divided to not
exceed the 300 kg per cylinder criterion.

e Pipes, values, supports ... etc.

e A decorative glass box to cover the release station flush with wall, with thickness

6mm secured type.

A plastic hammer inside a wall mounted box flush with the wall with glass door and key.

e UL listed Fire stop material to seal all holes, penetrations and openings in the
trenches, walls, roof and ceilings.

31.1.2 Applicable standards and publications

The design, equipment, installation, testing and maintenance of the Clean Agent Suppression
System shall be in accordance with the applicable requirements set forth in the latest edition of
the following codes and standards:

1) NFPA No. 2001 - Clean Agent Fire Extinguishing Systems

2) NFPANo. 70 - National Electrical Code

3) NFPANo. 72 - Standard For Protective Signalling

4)  Factory Mutual Approval Guide

5) UL.L Listings

6) Requirements of civil defence department in Jordan, as the Authority Having Jurisdiction (AHJ)

7) All firefighting items shall be UL listed & FM approved.
The standards listed, as well as all other applicable codes and standards shall be used as
"minimum" design standards. Also to be considered are the requirements of the "Authority
Having Jurisdiction" and good engineering practices.

31.1.3 Requirements:
The Suppression System installation shall be made in accordance with the
drawings, specifications and applicable standards. Should a conflict occur
between the drawings and specifications, the specifications shall prevail.
31.1.4 QUALITY ASSURANCE

31.1.4.1Manufacturer responsibilities

1) The manufacturer of the Suppression System hardware and detection components shall
have a minimum of (5) years’ experience in the design and manufacture of similar types of
suppression systems and who refer to similar installations providing satisfactory service.

2)  The name of the manufacturer, part numbers and serial numbers shall appear on all
major components.

3) Alldevices, components and equipment shall be the products of the same
manufacturer.

4)  All devices, components and equipment shall be new, standard products of the
manufacturer’s latest design and suitable to perform the functions intended.

5)  Alldevices and equipment shall be U.L and FM listed.

6) Locks for all cabinets shall be keyed.

31.1.4.2Installer responsibilities

1) The installing contractor shall be trained by the supplier (The local manufacturer’'s authorized
distributor in Jordan) who must be authorized, factory trained to design, install, test and
maintain Suppression Systems., also the supplier must submit on request all required
documents the manufacture’s authorization to supply, test, commissioning. Also, the supplier
shall indicate documents, that he is able to provide spare parts may require in future.

2) The installing contractor shall be an experienced firm regularly engaged in the
installation of automatic Clean Agent, or similar, fire suppression systems in strict
accordance with all applicable standards.
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3) The installing contractor must have a minimum of three (2) years’ experience in the

design, installation and testing of Clean Agent, or similar, fire suppression systems. A list
of systems of a similar nature and scope must be provided on request.

4) The installing contractor shall be an authorized stocking distributor of the Clean Agent

system equipment so that immediate replacement parts are available from inventory.

5) The installing contractor shall show proof of emergency service available on a

twenty-four hour, seven-day-a-week basis.

31.1.4.3Submittals
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The installing contractor shall submit the following design information and drawings for
approval prior to starting work on this project:

a) Field installation layout drawings having a scale of not less than 1:1000m detailing the
location of all agent storage tanks, pipe runs including pipe sizes and lengths,
addressable control panel(s),detectors, manual pull stations, abort stations, audible and
visual alarms, etc.

b) Auxiliary details and information such as maintenance panels, door holders, special
sealing requirements and equipment shutdowns.

C) Separate layouts, or drawings, shall be provided for each level, (i.e.; room, under floor, and
above ceiling) and for mechanical and electrical work.

d) A separate layout or drawing, shall show isometric details of agent storage containers,
mounting details and proposed pipe runs and sizes.

e) Electrical layout drawings shall show the location of all devices and include point-to-point
conduit runs and a description of the method(s) used for detector mounting.

f) Provide an internal addressable control panel wiring diagram which shall include power
supply requirements and field wiring termination points.

g) Graphic Enunciator wiring schematics and dimensioned display panel illustration shall be
provided. (Optional device)

h) Complete hydraulic flow calculations, from a U.L. listed computer program, shall be
provided for all engineered Clean Agent systems. Calculation sheet(s) must include the
manufacturers name and U.L. listing number for verification. The individual sections of pipe
and each fitting to be used, as shown on the isometrics, must be identified and included in
the calculation. Total agent discharge time must be shown and detailed by zone.

i) Provide calculations for the battery stand-by power supply taking into consideration the
power requirements of all alarms, initiating devices and auxiliary components under full
load conditions.

j) A complete sequence of operation shall be submitted detailing all alarm devices, shutdown
functions, remote signalling, damper operation, time delay and agent discharge for each
zone or system.

Submit drawings, calculations and system component data sheets for approval to the local Fire
Prevention Agency, owners Insurance Underwriter and all other Authorities Having Jurisdiction before
starting installation. Submit approved plans to the Architect/Engineer for record.

31.1.5 CLEAN AGENT REQUIREMENTS
31.1.5.1System description and operation

a)
b)

d)

e)

The Total Flood system shall be as per NFPA genetic name HFC-227ea Suppression System .
The system shall provide an HFC-227ea minimum design concentration of 7%, by volume, in all
areas and/or protected spaces, at the minimum anticipated temperature within the protected
area. System design shall not exceed the NOAEL value of 9.0%, adjusted for maximum space
temperature anticipated, unless provisions for room evacuation, before agent release, are
provided.

The system shall be complete in all ways. It shall include all mechanical and electrical installation,
all detection and control equipment, agent storage containers, HFC-227ea agent, discharge
nozzles, pipe and fittings, manual release and abort stations, audible and visual alarm devices,
auxiliary devices and controls, shutdowns, alarm interface, caution/ advisory signs, functional
checkout and testing, training and all other operations necessary for a functional, U.L. Listed .
Provide two (2) inspections during the first year of service. Inspections shall be made at 6
month intervals commencing when the system is first placed into normal service.

The general contractor shall be responsible for sealing and securing the protected spaces
against agent loss and/or leakage during the 10 minute "hold" period.
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f)  The system(s) shall be actuated by a combination of aspirating and photoelectric detectors
installed at a maximum spacing of 250 sq. ft. (23.2 sg. mtr) per detector, in both the room,
underfloor and above ceiling protected spaces. If the air flow is one air change per minute,
photoelectric detectors only shall be installed at a spacing not to exceed 125 sq. ft. (11.6 sq.
mtr) per detector. (Ref. NFPA No. 72 - Chapter 5 - 1993 edition).

g) Detectors shall be wired in "Sequential Detection" method of operation, standard
Cross-Zoned detection, or single detector release, using either a Class "A" or Class
"B" wiring arrangement. No other detection / wiring arrangements will be acceptable.

h)  Automatic operation of each protected area shall be as follows:

1) Actuation of one (1) detector, within the system, shall:
a) llluminate the "ALARM" lamp on the addressable control panel face.
b) Energize an alarm bell and/or an optional visual indicator.
¢) Transfer sets of 5 Amp rated auxiliary contacts which can perform auxiliary
system functions such as:
1) Operate door holder/closures on access doors.
2) Shutdown HVAC equipment.
d) Light an individual lamp on an optional graphic annunciator.
2) Actuation of a 2nd detector, within the system, shall:
a) llluminate the "PRE-DISCHARGE" lamp on the addressable control panel face.
b) Energize a pre-discharge horn or horn/strobe device.
¢) Shut down the HVAC system and/or close dampers.
d) Start time-delay sequence (not to exceed 60 seconds).
e) System abort sequence is enabled at this time.
f) Light an individual lamp on an optional graphic annunciator.
3) After completion of the time-delay sequence, the HFC-227ea Clean Agent
system shall discharge and the following shall occur:
a) llluminate a "SYSTEM FIRED" lamp on the addressable control panel face.
b) Shutdown of all power to high-voltage equipment
¢) Energize a visual indicator(s) outside the hazard in which the discharge occurred.
d) Energize a "System Fired" audible device. (Optional)
4)  All protected spaces shall be 100% sealed i.e a fire stop material (UL listed and
FM approved) and shall be applied at all trenches openings and sleesves pipes
between:
1-the adjacent protected rooms
2-the protected rooms and unprotected rooms and corridors.
3-the protected rooms and the outdoor areas
31.1.6 MATERIALS AND EQUIPMENT
31.1.6.1General requirements
The HFC-227ea Clean Agent System materials and equipment shall be standard products of
the supplier's latest design and suitable to perform the functions intended. When one or more
pieces of equipment must perform the same function(s), they shall be duplicates produced by
one manufacturer.
1) Alldevices and equipment shall be U.L Listed and FM approved.
31.1.6.2HFC-227ea storage and distribution
Each system shall have its own supply of clean agent.
1) The system design can be modular, central storage, or a combination of both design criteria.
2) Systems shall be designed in accordance with the manufacturer's guidelines.
3) Each supply shall be located within the hazard area, or as near as possible, to reduce the
amount of pipe and fittings required to install the system.
4) The clean agent shall be stored in Agent Storage Containers. Containers shall be super-
pressurized, with dry Nitrogen, to an operating pressure of 360psi @ 70 °F. (2500 kPa at 20
°C). Containers shall be of high-strength alloy steel construction and conform to NFPA 2001.
5) Containers shall be actuated by parallel wired initiators through an Agent Release Module,
located at each agent container.
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6) Each container shall have a pressure gauge and low pressure switch to provide visual
and electrical supervision of the container pressure The low pressure switch shall be
wired to the addressable control panel to provide an audible and visual "Trouble" alarm in
the event the container pressure drops below 288 psi (1986 kpa). he pressure gauge shall
be colour coded to provide an easy, visual indication of container pressure.

7) Each container shall have a pressure relief provision that automatically operates when the
internal temperature exceeds 150 °F. (66 °C).
manufacturer (if ultrasonic type to be offered).

8) Engineered discharge nozzles shall be provided, within the manufacturers guidelines, to
distribute the HFC-227ea agent throughout the protected spaces. The nozzles shall be
designed to provide proper agent quantity and distribution.

a) Nozzles shall be available in pipe sizes 3/8” thru 2.0” (BPS 10mm thru 50mm) Each
size shall be available in 180° and 360° distribution patterns.
b) Ceiling plates, can be used with the nozzles to conceal pipe entry holes through ceiling tiles.

9) Distribution piping, and fittings, shall be installed in accordance with the manufacturer's
requirements, NFPA 2001 and approved piping standards and guidelines. All distribution
piping shall be installed by qualified individuals using good, accepted practices and quality
procedures. All piping shall be adequately supported and anchored at all directional
changes and nozzle locations.

a) All piping shall be reamed, blown clear and swabbed with suitable solvents to
remove burrs, mill varnish and cutting oils before assembly.

b) All pipe threads shall be sealed with Teflon tape pipe sealant applied to the male
thread ONLY.

10) Separate nozzles shall be installed between any two obstacles or drop beams where the
depth of the obstacles or drop beam exceeds 30 cm (12 inches). Each space formed
between two such obstacles shall be treated as an independent area in terms of nozzle
coverage to ensure proper gas distribution, maintain proper concentration level, and
achieve effective system performance during discharge.

11) All parts, components and accessories of the firefighting system shall be factory-
manufactured, original and shall have identifiable manufacturer's part numbers, the part
numbers shall strictly correspond to the manufacturer's official catalogues and
documentation. Locally fabricated components shall not be accepted under any
circumstances, including but not limited to adapters, flexible connections, and similar items.

12) In any case a clean agent protected room ceiling height exceeds 5 meters, there shall be
multi-tier clean agent nozzles network constituting of 5 meters high each where the first tier
covers 5 meters height and the additional height shall be covered by next level of nozzles.

31.1.7 ELECTRICAL REQUIREMENTS
31.1.7.1Addressable control panel

The addressable control panel must be a listed device that has a releasing circuit and is listed for use
with the Agent Release Module, each protected clean agent building shall have its own dedicated
addressable firefighting panel.

31.1.7.2Detectors

The detectors shall be spaced and installed in accordance with the manufacturer's specifications
and the guidelines of NFPA No. 72 - 1993 edition.

1) Complete aspirating smoke detector with it is (pipes, sampling points, end caps, ..etc.).

2) The Photoelectric detector shall be with a 4” (10mm) base, or 6” (15mm) base.

31.1.7.3Manual release (electric):
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The electric manual release switch shall be a dual action device which provides a means of
manually discharging the Suppression System when used in conjunction with the Control System.

1) The Manual Release switch with dual action device requiring two distinct operations to initiate
a system actuation.

2) Manual actuation shall bypass the time delay and abort functions shall cause the system to
discharge and shall cause all release and shutdown devices to operate in the same manner as
if the system had operated automatically.

3) A Manual Release switch shall be located at each exit from the protected hazard and shall
have an advisory sign, provided at each location.
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31.1.7.4 Abort station:

The Abort Station shall be the "Dead Man" type and shall be located next to each manual switch.
1) The Abort Station shall be supervised and shall indicate a trouble condition at the Addressable
control panel, if depressed, and no alarm condition exists.
2) "Locking" or "Keyed" abort stations shall not be permitted.
3) The Abort Station shall be located adjacent to each manual station and can be furnished in
combination with a Manual Release Switch or in combination with a Manual Release Switch
and Digital Countdown Timer indicating remaining discharge time.

31.1.7.5 Audible and visual alarms

Alarm audible and visual signal devices shall operate from the Addressable control panel.
1) The Alarm Bell, Alarm Horn and Horn/Strobe devices shall have an HFC-227ea label shall
be attached to the strobe lens when required.
2) The visual alarm unit shall be Vertical Strobe device with HFC-227ea label shall be
attached to the strobe lens when required.
3) A Strobe device shall be placed outside, and above, each exit door from the protected
space. Provide an advisory sign, at each light location.

31.1.7.6 Caution and advisory signs

Provide signs, as required, to comply with NFPA 2001 and the recommendations of the HFC-
227ea equipment supplier:

1) Entrance sign: (1) required at each entrance to a protected space.

2) Manual Discharge sign: (1) required at each manual discharge station.

3) Flashing Light sign: (1) required at each flashing light over each exit from a protected space.

31.1.7.7 System and control wiring

All system wiring shall be furnished and installed by the contractor.

1) All wiring shall be installed in rigid PVC conduit, and must be installed and kept separate
from all other building wiring.

2) All system components shall be securely supported independent of the wiring. Runs of
conduit and wiring shall be straight, neatly arranged, properly supported, installed parallel
and perpendicular to walls and partitions.

3) The sizes of the conductors shall be those specified by the manufacturer. Colour coded
wire shall be used. All wires shall be tagged at all junction points and shall be free from
shorts, earth connections (unless so noted on the system drawings), and crosses between
conductors. Final terminations between the Addressable control panel and the system field
wiring hall be made under the direct supervision of a factory trained representative.

4)  All wiring shall be installed by qualified individuals, in a neat and workmanlike manner, to
conform to the National Electrical Code, Article 725 and Article 760, except as otherwise
permitted for limited energy circuits, as described in NFPA 72 - 1993 edition. Wiring
installation shall meet all local, state, province and/or country codes.

5) The complete system electrical installation, and all auxiliary components, shall be connected
to earth ground in accordance with the National Electrical Code.

31.1.8 SYSTEM INSPECTION AND CHECKOUT
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After the system installation has been completed, the entire system shall be checked out, inspected

and functionally tested by qualified, trained personnel, in accordance with the manufacturer's

recommended procedures and NFPA standards.

1) All containers and distribution piping shall be checked for proper mounting and installation.

2) All electrical wiring shall be tested for proper connection, continuity and resistance to earth.

3) The complete system shall be functionally tested, in the presence of the owner or his
representative, and all functions, including system and equipment interlocks, must be
operational at least five (5) days prior to the final acceptance tests.

a) Each detector shall be tested in accordance with the manufacturer's recommended
procedures, and test values recorded.

b) All system and equipment interlocks, such as door release devices, audible and visual devices,
equipment shutdowns, local and remote alarms, etc. shall function as required and designed.

c) Each Addressable control panel circuit shall be tested for trouble by inducing a trouble
condition into the system.
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31.1.9 MISCELLANEOUS PRESCRIPTIONS

31.1.9.1Training requirements

Prior to final acceptance, the installing contractor shall provide operational training to each shift of

the owners personnel. Each training session shall include Addressable control panel operation,

manual release and abort station functions, trouble procedures, supervisory procedures, auxiliary
functions and emergency procedures.
31.1.9.2 Operation and maintenance

Prior to final acceptance, the installing contractor shall provide complete operation and maintenance

instruction manuals, four (4) copies for each system, to the owner. All aspects of system operation and

maintenance shall be detailed, including piping isometrics, wiring diagrams of all circuits, a written
description of the system design, sequence of operation and drawing(s) illustrating control logic and
equipment used in the system. Checklists and procedures for emergency situations, troubleshooting
techniques, maintenance operations and procedures shall be included in the manual.

31.1.9.3As built drawings

Upon completion of each system, the installing contractor shall provide four (4) copies of system

"As-Built" drawings to the owner. The drawings shall show actual installation details including all

equipment locations (i.e.: addressable control panel(s), agent container(s), detectors, alarms,

manuals and aborts, etc.) as well as piping and conduit routing details. Show all room or facilities
modifications, including door and/or damper installations completed. One (1) copy of reproducible
engineering drawings shall be provided reflecting all actual installation details.

31.1.9.4 Acceptance tests

1) At the time "As-Built" drawings and maintenance/operations manuals are submitted, the
installing contractor shall submit a "Test Plan" describing procedures to be used to test the
control system(s). The Test Plan shall include a step-by-step description of all tests to be
performed and shall indicate the type and location of test apparatus to be employed.

The tests shall demonstrate that the operational and installation requirements of this
specification have been met. All tests shall be conducted in the presence of the owner and
shall not be conducted until the Test Plan has been approved.

2) The tests shall demonstrate that the entire control system functions as designed and intended. All
circuits shall be tested: automatic actuation, solenoid and manual actuation, HVAC and power
shutdowns, audible and visual alarm devices and manual override of abort functions. Supervision of
all panel circuits, including AC power and battery power supplies, shall be tested and qualified

3) Upon acceptance by the owner, the completed system(s) shall be placed into service.

31.1.9.5 System inspections

1) The installing contractor shall provide two (2) inspections of each system, installed under this
contract, during full warranty period. The first inspection shall be at the six month interval, and the
second inspection at the 12 month interval, after system acceptance. Inspections shall be conducted
in accordance with the manufacturer's guidelines and the recommendations of NFPA 2001.

2) Documents certifying satisfactory system(s) operation shall be submitted to the owner
upon completion of each inspection.

31.1.10 Warranty
All system components furnished, and installed under this contract, shall be guaranteed against
defects in design, materials and workmanship for the full warranty period which is standard with the
manufacturer, but in no case less than (5) year from the date of system acceptance
31.1.11 ASD system
31.1.11.1 GENERAL
) SCOPE: This document provides specification details for Fire Alarm Aspiration Smoke
detection (ASD) detector. All items under this specification shall comply with all applicable
code requirements and manufacturer’'s recommendations.
I) APPROVALS
a. The Aspirating Smoke Detector shall be tested, approved and/or listed by:
1- Underwriters Laboratories (UL) S911
2- Underwriters Laboratories Canada (ULC)
3- Factory Mutual (FM).
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Il) CODE, STANDARDS, AND REGULATION

a. The aspirating smoke detector shall be installed per manufacturer’s instructions,
including pipe network, programming, and power requirements, and shall comply
with one or more of the following codes and standards:

1- National Fire Protection Association (NFPA).

2- British Fire Protection Association (EN-54).

3- The process from design through preparing shop drawings and finally obtaining
The approvals & stamps of the complete and operational firefighting system
(Clean agent & automatic fixed water & fire hydrants and hose cabinets) from
general directorate of Jordan civil defense and any related efforts& costs in
process shall solely be the responsibility of the contractor.

IV) SYSTEM REQUIREMENTS

a. The Aspirating Smoke Detector (ASD) shall offer various classifications to include Very
Early Warning Smoke Detection (VEWFD), Early Warning Smoke Detection (EWFD), and
Standard Smoke Detection (SFD) settings as identified per the requirements of NFPA.

b. The ASD shall be self-contained and monitored by a display featuring LEDs and/or LCD
to include a control system utilizing microprocessor-based technology with all functions
fully programmable, LED displays, alarm indications, airflow and detector faults.

c. The system shall constantly sample air from the environment. In operation, air shall be
drawn from the air sampling piping network, through a particle separator and a 30 micron
filter assembly being pulled through the detection chamber by the aspirator. The system
shall not rely on air currents to bring smoke to the detector. Inside the smoke detection
chamber, air shall be exposed to a blue LED and infrared laser light source. Light
scattered by smoke particles shall flow through the chamber and be detected by solid
state receivers, which shall convert the light to an electronic signal.

d. The ASD shall incorporate a dual light source technology system for the automatic
discrimination of signals from non-fire related sources, such as dust. The system shall
automatically compensate for changes in environmental conditions and the negative
effect of filter contamination.

e. The ASD shall display a series of LEDs or be visible via an interactive LCD. The ASD
shall include a Reset, Isolate, and Test functions on the front of the panel.

f.  The program shall allow the ASD firmware to be updated in the field by system installers
and maintainers.

g. The ASD shall have the capability to connect to the building automation/management
system via Modbus Protocol utilizing a TCP server or serial connection using RS-485.

h. Detector Performance Requirements:-

1- Detectors shall be approved to monitor up to five alarm levels. Each level shall be
programmable and able to select desired sensitivity.

2- Detectors shall report alarms and faults using fault relays or direct connection via the
SLC loop, if applicable.

3- Detectors shall include a field-replaceable filter and an internal particle separator to
reduce the amount of non-combustible materials reaching the detection chamber.

4- The software shall provide pipe design, system configuration, and system
monitoring in a single software program. It shall store up to 18,000 events. Events
shall include smoke levels, alarm conditions, operator actions, and faults. The date
and time of each event shall be recorded.

5- The front panel of the detector shall indicate flow faults, configuration, external
monitor, time, communication, trouble, filter, isolation, voltage, and high flow faults
via dedicated LEDs or an LCD display.

6- The ASD shall use ultrasonic sensors to confirm proper air flow through the pipe
network and produce a fault when there is a change of a user-settable percentage
from nominal air flow.

7- The ASD shall store vital statistics including airflow, obscuration signal level, alarm
levels, fan speed, and temperature. The frequency with which these statistics are
stored shall be adjustable.
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V) SUBMITTALS

a. System shall be complete in all ways and shall include all engineering and electrical
installation, all detection and control equipment, auxiliary devices and controls, alarm
interfaces, functional testing, training, and all other operations necessary for a functional,
UL Listed, and FM Approved system.

b. Prepare product data and site drawings indicating the system layout, including location
of modules, detection/aspiration unit, air intake ports, flow calculations, transport times,
power requirements, and sample hole obscuration sensitivity level calculations.

c. Show method and spacing of hanger supports on aspirating tube to the building structure.

d. System commissioning data shall be supplied as recommended per manufacturer’s
instructions within 30 days of installation.

e. As-Built Drawings:

1- Upon completion of the installation, the Contractor shall revise aspirating detection
system design files, calculations, manuals, and operating instructions to agree
with on-site conditions.

2- Submit a copy of the manufacturer’s installation, operation, and maintenance manuals.

3- Final construction drawings shall be stamped/sealed by a licensed Professional
Engineer in the state where the work is being constructed, or a NICET level Il or
higher certified fire alarm technician.

VI) QUALITY ASSURANCE

a. Manufacturer
b. Detector Requirements

1- The ASD shall operate in air flows from 0-4000 ft/min (0-1,219 m/min). The system software
shall provide pipe design, system configuration, and system monitoring in a single software
program.

2- The ASD shall offer Very Early Warning Smoke Detection, Early Warning Smoke
Detection, and Standard Smoke Detection settings. The ASD shall offer a wide range of
sensitivity.

c. Installer
The equipment installer shall be authorized and trained by the manufacturer and shall
have the ability to design a system based on code requirements. The installer shall be
capable of providing calculations, design, and testing documents upon request.
31.1.11.2 PRODUCT
) ASPIRATING SMOKE DETECTOR

A- The ASD shall allow up to 5 programmable alarm levels with time delays.

B. The ASD shall provide up to 8 form C, programmable, latching or non-latching relays
or the ability to connect directly to the FACP via the SLC. It shall include a field-
replaceable filter and an internal particle separator to reduce the amount of non-
combustible materials reaching the detection chamber. The unit shall use ultrasonic
sensors to confirm proper air flow through the pipe network and store up to 18,000
events. Events shall include smoke levels, alarm conditions, operator actions, and
faults. The date and time of each event shall be recorded.

) DESIGN PARAMETERS

A- The ASD design shall comply with all national and local code requirements and UL
and FM approved listings. The ASD shall be designed with VEWFD design basis with
the following parameters, other design basis may be accepted as per NEPCO

engineer’s approval:
1- NFPA Classifications:

a. VEWFD: Very Early Warning Fire Detection. The sample port spacing shall
not exceed 200 sq. ft. (18.5 sq. m) and shall initiate an alarm/alert in less
than 60 seconds from the furthest sample port. The detector shall be
programmed to pre-alarm at .2% obscuration per foot and alarm at 1%

obscuration per foot at the sample port.

b. EWFD: Early Warning Fire Detection. The sample port spacing shall not
exceed 400sq. ft. (79.1 sq. m) and shall initiate an alarm/alert in less

than 90 seconds from
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c. the furthest sample port. The detector shall be programmed to alarm at
1.5% obscuration per foot at the sample port.
d. SFD: Standard Fire Detection. The sample port spacing shall not exceed
900 sq. ft. (83.7 sq. m) and shall initiate an alarm/alert in less than 120
seconds from the furthest sample port. The detector shall be
programmed to alarm at 3.2% obscuration per foot at the sample port.
2- Sampling point flow and pressure requirements:
3-  Minimum Flow: 2 L/min.
4- Minimum Pressure: 25 Pa
B. A test port shall be provided at each pipe run located at 18” above the finished floor for
under floor systems, or 5ft above the finished floor when pipe network is above the ceiling.
The test port shall be constructed using a vented end cap. Provide a decal indicating the
install date, detector zone, pipe humber, test point ID, transport time and suction pressure
(Pa).
II) MONITORING:
A- The ASD shall provide up to three Fault types to indicate the priority of faults generated in
the system. Fault indication shall be provided for the following:
1-Low flow — If the device has decreased in air flow, a Fault shall be generated at a user-
settable decrease in air flow.
2-High flow — If the device has increased in air flow, a Fault shall be generated at a user-
settable increase in air flow
3-Configuration — Device configuration failure. A Fault shall be generated if a configuration
update did not transfer.
4-Sensor — If the particulate sensor is not operating properly and needs
immediate replacement, a Fault shall be generated.
5-External Monitor — If the external monitor detects an open a Fault shall be generated.
6-Time — If the internal time base needs to be updated, a Fault shall be generated.
7-Communication — If the device fails to communicate to one of its peripherals and cannot
function properly, a Fault shall be generated.
8- Aspiration — If the aspirator is not working and requires immediate attention, an Fault shall
be generated.
9-Filter — As the filter approaches a pre-set threshold, an initial warning shall be given
to change the filter and a Fault shall be generated.
10-Isolate — If the device is put into the Isolate mode, an Isolation fault shall be generated.
IV) DISPLAYS
A- The system shall provide a user interface at the front of the detector with the following
displays:
1-Air Flow/Fault Display — The air flow/fault display shall consist of 10 bicolor LEDs and
operate in one of two modes: air flow or fault indication. Green segments shall
indicate how close the current air flow is to the high or low air flow threshold. The
default threshold for a fault condition is + or — 20% from the airflow baseline. During
normal operation two adjacent indicators shall be green and correspond to the current
airflow entering the detector. When airflow is at a balanced level, the two green
segments shall be centered on the graph. As airflow rises and falls, the green
segments shall move right and left accordingly. If a fault is activated on the device,
the corresponding LEDs shall illuminate in amber and an additional “fault” LED shall
be triggered to signal a fault has been generated. All 10 faults shall be indicated on
the User Interface.
2- 10 particulate levels — The particulate level display shall consist of ten amber LEDs that
correspond to the current level of the particulate detected. The LEDs shall illuminate
in order from Level 1 to Level 10, starting from the bottom of the display and moving
up as the particulate level increases. Each LED shall represent a 10% increase in the
particulate level necessary to reach the Alert Alarm level.
3- (3) 5 alarm levels — All (3) 5 Alarm levels shall be indicated on the User Interface. The
Alarm Level Display shall consist of (3) 5 red LEDs that correspond to the current
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alarm level. These LEDs shall be located directly above the Particulate Level LEDs.
They shall illuminate sequentially upward as the severity of the alarm increases.
4-On/Off indication
5-Low Voltage indication
B- The user interface shall offer an interactive panel. The panel shall have a security
passcode system to prevent unauthorized access if chosen. The panel shall allow the
following features to be activated at the device:
1- Test.
2- Reset.
3- Isolate.
V) SOFTWARE
A- The software shall be based on a single program, PipelQ, which provides pipe network
design, ASD configuration, and system monitoring. The software shall provide the
ability to remotely monitor the system and provide the following functions:
1- Test, reset, and isolate functions from remote locations.
2- Bill of Materials for the pipe network.
3- Pipe layout of the pipe network.
4- Generate transportation time from the sampling holes to the detector and
sampling hole pressure.
5- Live event monitoring.
6- Historic event retrieval.
7- Custom message function to input messages about a device or site.
8- Configuration settings
9- Network settings
10-Trend graph reflecting obscuration over time
11-Shall support up to 255 devices.
VI) SAMPLE PIPE NETWORK
A- The ASD shall consist of a pipe network to transport air to the detection system
supported by calculations from a computer-based design modeling tool.
1-The internal pipe diameter of the network may range from 0.59 inches to 1.03
inches (15-26 mm) with a smooth bore internal surface.
2-The ASD shall accept both nominal 3/4 inch and 25 mm pipe diameters.
3-Inflow and Exhaust pipes shall enter the device from either the top or the bottom
of the unit so that the unit does not have to be inverted.
4-The system exhaust must be located back into the room being monitored. If the ASD is
located within the same room being monitored, no exhaust pipe is required to be
connected to the ASD.
5-Material for pipe and fittings shall be orange chlorinated polyvinyl chloride (CPVC) PIPE.
The pipe shall be UL Listed as an accessory for plenum use as per UL 1887
standard.
6-The pipe shall be identified as “Smoke Detector Sampling Tube” along its entire length,
in requirements per local codes and standards and manufacturer's recommendations.
7-Pipe material substitution may be acceptable to accommodate environments
where pipe network will be installed but must be approved by the specifying
engineer and authority having jurisdiction, and if applicable, insurance
underwriters.
8- The substitution pipe must comply with both inner and outer pipe diameter requirements.
9-All joints and sampling pipes must be glued and connected, free of any air gaps using
solving cement throughout the pipe network, with the exception of the pipe connected
to detector.
VII) SAMPLING PORT
A- Sample port spacing shall comply with the requirements of NFPA classifications
and manufacturer’'s recommendations.
B- The minimum sample port diameter must not be less than 5/64” and shall not
exceed a diameter larger than 1/4".
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C- All sample ports must be identified in accordance with NFPA.

D- In areas with a suspended ceiling the pipe network shall be installed above the
ceiling utilizing a 3/8 inch diameter, flexible capillary tubing attached to an
approved manufacturer’s capillary sample port supported by the ceiling.

E- The size of sample ports shall be verified and confirmed with PipelQ calculations
software.

VIIl) SYSTEM OPERATING POWER

A- The contractor must provide power supply/charger as requied to convert 230VAC/50Hz
input into a single 12 VDC or 24 VDC Class 2 Rated power limited output, with UL listing
UL1481.

B- Power supply shall be provided with appropriately sized batteries to accommodate
the system’s power requirements in the event main AC power is interrupted.

C- Upon loss of AC power, the external battery shall have sufficient capacity to power
the fire alarm system for not less than 24 hours plus 5 minutes of alarm.

IX) FILTER ASSEMBLY

A- Internal non-replaceable particle separator shall remove larger contaminates
before entering the detection chamber and filter.

B- Multi-stage 30 micron field-replaceable filter. A fault shall be generated when the
filter needs replacement due to a reduction of air of more than 20%.

X) WIRING: Wire gauge shall range from 24 to 12 AWG (0.5-2.05 mm). Wire or conduit shall enter the
detector from either the top or the bottom of the device. Pluggable terminals shall be used to wire
the detector.

31.1.11.3 EXECUTION
) EQUIPMENT INSTALLATION
A. The entire system shall be installed in accordance with national and local codes and per
the manufacturer’s installation manual.
B. Aspirating Smoke Detector Installation

1. ASD shall be mounted on a secured wall at a height of approximately 36 to 60

inches (0.9- 1.5 m) above the finished floor.
2. ASD shall be located in an unobstructed location and shall maintain 36 inches
(0.9m) clearance in front of the unit.

3. Any exposed wiring shall by carried out using a galvanized conduits and shall be of
a fire resistant cables, however, any exposed wiring shall not be allowed without prior
approval by engineer.

4. Any CPVC pipe for sampling parts in trenches must be well supported and protected

by suitable materials accepted by owner.

5. Any required penteration to the wall or ceiling must be done through PVC sleeve.

6. No penetration accepted for any movable cover like trenches galvanized cover.

C. Sampling Pipe Network

1. Sampling pipe network shall be installed and designed so that the transport times from
the most remote sample port location complies with the classifications of NFPA.

2. Sampling pipe shall be installed within 4 to 12 inches (0.1-0.3 m) from the ceiling in
smooth ceiling applications.

3. All pipes shall be supported by mechanical hangers attached to the structure of the
building, at no greater than five foot centers.

4. All pipes must be labeled throughout its entire length, as required per NFPA.

5.  Piping network(s) shall be installed/design to provide detection points and spacing
as indicated on the drawings (or as required). All changes to the direction of the
pipe shall be made with standard elbows or tees. Piping shall be verified per
manufacturer's modeling software.

D. Sampling Port

1. Sample port spacing shall comply with the requirements of NFPA
classifications and manufacturer's recommendations.

2. All sample ports shall be drilled directly at the bottom of the pipe and equal
the diameter as indicated per the PipelQ reports.
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II) SYSTEM INSPECTION:
1. Perform a visual inspection of the physical installation, checking adequate size batteries
are used, piping is securely connected and installed, and all sample ports comply with the
design.
2. Verify ASD communicates to fire alarm control, and if applicable, has the ability to network
via a dedicated IP address and Modbus protocol.
3. Check the controller to ensure the following functions are operational and programmed in
accordance with the specification:
Alarm Levels and Indicators
Time Delays
Particulate Level Display
Detector Fault Test Indicator
Detector Test and Indicator
Isolate/Reset Function
Air Flow Fault
Indicators
Configuration Fault
Sensor Fault
External Monitor Fault
Time Fault
Communication Fault
Aspirator Fault
Filter Fault
I11) COMMISSIONING

A

The system shall be commissioned in the presence of the manufacturer
or installing contractor representative and client representative. The contractor
shall provide the following necessary instrumentation, equipment, materials,
and labor for the test:

1. PipelQ Pipe Layout Report
2. Aerosol smoke (Home Safeguard Industries Model 25S or
equivalent)

3. Stopwatch capable of measuring 1 second intervals
4. A total of two (2) qualified personals when testing is being
performed

B. Acceptance testing shall be conducted in front of specifying engineer or client representative,
and if required, in front of the Authority Having Jurisdiction using the following testing
methods:

Introduce canned smoke (Home Safeguard Industries Model 25S or equivalent)

directly into the sampling hole in to farthest sample hole for a duration of 2 seconds at

a distance of 6 inches from the sample hole. Start the timer once the smoke has

1.

been introduced.

. Stop the timer once the first particulate bar is illuminated on the front of the

device, above what was displayed during normal device operation. The device
need not go into alarm to verify the transport time — an increase on the
particulate meter is a successful measurement of transport time.

Compare the observed transport time with the results on the Pipe Layout
report from PipelQ. If there is more than a 20% discrepancy, verify the sample
hole quantity, sizes, location, and the integrity of pipe and that the installed
pipe network is identical to the PipelQ Pipe Layout report.

Once transport times for the farthest sample points are verified, test the
remaining holes for airflow by introducing smoke into each hole and verifying a
response at the device or panel. Transport times are not required on each of
the remaining holes, only a verification that air is flowing.

Document test results as required per NFPA to include the client's contact

Ul £l 5aS i gnd i 5 o) oSl 5 2 5all S s oL Ainall Jlae YU Galil) (2026/79) 8 5 slnsll

Kh18507



information, transport times, and sensitivity levels.
6. Upon completion of a successful test, installer shall so certify the system in
writing to Owner’s Representative.
1V) WARRANTY
A. The manufacturer shall guarantee the product by warranty for a period of five
years. All components of the detector shall be replaced with the exception of
regular maintenance accessories: replaceable micron filter. The installation and
programming of the ASD shall be completed by factory-trained installer.

V) TRAINING
A. The contractor shall provide complete training to the Owner by factory-trained
technicians.

31.2 Fire detection system

In order for an outbreak of fire to be rapidly discovered, the substation is to be equipped

with an automatic addressable fire detection system. The fire alarm system is to monitor

all spaces in the buildings concerned.

In the event of an outbreak being discovered, a fire alarm warning is to be sounded locally

and a signal transmitted to the National Control Centre.

The fire detection device must be designed in such a way that:

- It operates automatically, i.e. it itself discovers and indicates a fire.

- It is self-monitoring, i.e. important functions are monitored in such a way that a fault
affecting the functioning of the installation triggers off a fault alarm which is sounded
locally and a signal is transmitted to the National Control Centre.

- HVAC systems shall be controlled.

31.2.1 SYSTEM DESCRIPTION

- Provide an addressible fire alarm system including fire alarm panel, controllers, power

supply unit, manual call stations, heat detectors, smoke detectors, sounders, strobes,
initiating and indicating device circuits, fully supervised as shown on the drawings.

- System to operate with manual stations and detectors, circuits as follows:

1. Actuate control panel to cause alarm signal continuously throughout building.
2. Indicate alarm origin .
3. Indicate origin of signal.

31.2.2 SUMMARY:
This section specifies the furnishing, installation, connection and testing of a complete,
operative and coordinated 24 Volt, fire alarm system. The system shall include but not be
limited to, alarm initiating devices, alarm notification appliances, Fire Alarm Control Panels
(FACP), auxiliary control devices, and wiring as shown on the drawings and specified herein.
31.2.3 REFRENCE STANDARDS:
1. The fire alarm system shall comply with requirements of NFPA 72, the system shall be
electrically supervised and monitor the integrity of all conductors.
2. The fire alarm system shall be manufactured by an ISO 9001 certified company.
3. The FACP and peripheral devices shall be manufactured 100% by a single manufacturer (or
division thereof).
4. The system and its components shall be listed by Underwriters Laboratories of USA, Factory
Mutual FM, Inc. listed under the appropriate UL , ULC & FM testing standard as listed herein for
fire alarm applications and shall be in compliance with those listings & approval.
5. The LPCB standard.
31.2.4 SUBMITTALS
A. General:
All substitute equipment proposed as equal to the equipment specified herein, shall meet or
exceed the above standards. For equipment other than that specified, the contractor shall
supply proof that such substitute equipment does in fact equal or exceed the features,
functions, performance, and quality of the specified equipment.
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B. Shop Drawings:
1. Sufficient information, clearly presented, shall be included to determine compliance with
drawings and specifications.
2. Include the following information in the equipment submittal:
A. Power calculations, voltage drop calculations for wiring runs in worst case condition.
B. Complete manufacturer's catalog data including supervisory power usage, alarm.
3. Submit the as built drawings for the system including the followings:

a. General plans showing all initiating, end of line, supervisory, indicating appliances,
and output control devices; including circuit interface panels, enunciators, Control
panel location.

b. Indicate ambient sound levels used by the system layout designer for sound level
calculations and mathematical justification for signal placement to meet the code
required 15 dBA above ambient for audible warning signals

c.  Wiring diagrams showing points of connection and terminals used for all electrical
connections to the system devices and panel.

d. Complete single-line riser diagram showing all equipment.

e. Fire detection system shall be intelligent device addressable, analogue detecting,
low voltage and voice evacuation alarm system in full compliance with all
applicable codes and standards, Including, but not limited to the followings:

1. Main system including all fire detection.
Voice evacuation alarm/notification and communication system.
Circuit interface panels including all modules.
Power supplies, batteries and battery chargers.
Equipment enclosures.
Intelligent addressable manual pull stations, heat detectors, analogue smoke
detectors, strobe lights both internal and external alarm monitoring modules,
and supervised control modules.
Audible and visual evacuation signals.
Software as required providing a complete functioning system.
Wiring including sleeves diameter 20mm pvc at least.
0. Installation, operation and testing.
4. Show annunciator layout and main control panel module layout, configurations and
terminations.

C. Manuals:

1. Submit simultaneously with the shop drawings, complete operating and maintenance
manuals listing the manufacturer's name(s) including technical data sheets.

2. Wiring diagrams shall indicate internal wiring for each item of equipment and the
interconnections between the items of equipment.

3. Provide a clear and concise description of operation which gives the information required
to properly operate the equipment and system.

D. Software Modifications
Provide the services to perform all system software modifications, upgrades or changes by
the owner through the FACP. Response time of the technician to the site shall not exceed
one day (24 hours).

E.Certifications:

Together with the shop drawing submittal, submit a certification from the equipment
manufacturer indicating that the proposed supervisor of installation and the proposed
performer of contract maintenance is an authorized representative of the equipment
manufacturer and trained on network applications.

31.2.5 GUARANTEE:

All work performed and all material and equipment furnished under this contract shall be free

from defects and shall remain so for a period of at least Two (2) years from the date of

acceptance. The full cost of maintenance, labor and materials required to correct any defect
during these Two years period shall be included in the submittal bid.

Sk wid
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31.2.6 APPLICABLE PUBLICATIONS:

The publications listed below form a part of this specification. The publications are

referenced in text by the basic designation only.

A. The fire alarm system shall comply with requirements of NFPA 72 for protected premises
signaling systems except as modified and supplemented by this specification. The system
field wiring shall be supervised either electrically or by software-directed polling of field
devices.

B. Local and State Building Codes.

C. All requirements of Civil Defense Directorate of Jordan as a Sole Authority Having
Jurisdiction (AHJ).

31.2.7 APPROVALS:

The system must have proper listing and/or approval from the following nationally

recognized agencies:

UL Underwriters Laboratories Inc, ULC Underwriters Laboratories Inc of Canada FM Factory Mutual
MEA Material Equipment Acceptance, (NYC) LBC & standared
Local Civil Defense Authority.

31.2.8 EQUIPMENT AND MATERIAL:

A. All equipment and components shall be new, and the manufacturer's current model. The
materials, appliances, equipment and devices shall be tested and listed by a nationally
recognized approvals agency for use as part of a protected premises protective signaling
(fire alarm) system.

The authorized representative of the manufacturer of the equipment, shall be responsible for
the satisfactory installation of the complete system.

B. All equipment and components shall be installed in strict compliance with manufacturer's
recommendations. Consult the manufacturer's installation manuals for all wiring diagrams,
schematics, physical equipment sizes, etc. before beginning system installation. Refer to the
riser/connection diagram for all specific system installation/termination/wiring data.

C. All equipment shall be attached to walls and ceiling assemblies and shall be held firmly in
place. (e.g., detectors shall be supported by suspended ceilings).

31.2.9 CONDUIT AND WIRE:

A.Conduit:

1. Conduit shall be in accordance with the National Electrical Code(NEC) and local requirements.
All wiring shall be installed in conduit. Conduit fill shall not exceed 40 percent of interior cross
sectional area where three or more cables are contained within a single conduit.

2. Cable must be separated from any open conductors of power, or Class 1
circuits, and shall not be placed in any conduit, junction box or raceway
containing these conductors, per NEC Article 760-29.

3. Conduit shall not enter any FACP, or any other remotely mounted control panel equipment
or back boxes, except where conduit entry is specified by the FACP manufacturer.

4. Conduit shall be 3/4 inch (19.1 mm) as a minimum size.

B. Wire:

1. All fire alarm system wiring must be new, unless specified herein.

2. Wiring shall be in accordance with local and national codes (e.g., NEC Article 760) and as
recommended by the manufacturer of the fire alarm system. Number and size of conductors
shall be as recommended by the fire alarm system manufacturer.

3. All wire and cable shall be listed and approved by a recognized testing agency for use with
a protective signaling system.

4. Wire and cable shall have a heat rating suitable for the installation as indicated in NFPA 70
(e.g., 1050C).

5. Wiring used for the signaling line circuit (SLC) multiplex communication loop shall be
twisted and shielded and installed in conduit unless specifically excepted by the fire alarm
equipment manufacturer.

6. All field wiring shall be completely supervised.
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C.Terminal Boxes, Junction Boxes and Cabinets:

D.

All boxes and cabinets shall be UL listed for their intended purpose.

Initiating circuits shall be arranged to serve like categories (manual, smoke... etc).
Mixed category circuitry shall not be permitted except on signaling line circuits connected
to intelligent reporting devices.

. Trouble and Supervisory connected to a separate dedicated branch circuit, maximum 20

amperes. This circuit shall be labeled at the main power distribution Panel as FIRE ALARM.
Fire alarm control panel primary power wiring shall be 4 mm2. The FACP cabinet shall be
grounded securely to grounding rod.

31.2.10 FIRE ALARM CONTROL PANEL:
A. The Power Supply /Batteries/Charger shall use one unit space in the cabinet and provides the

means of automatically supplying 24 V DC operating and emergency power to the system. Provide
analogue addressable fire alarm control panel with not less than two active detectionloops. Each
loop shall be capable of driving the number of analogue addressable devices as shown on the
drawings.

B. The fire detection system shall consist of the following:

. Network capability of up to manufacturing recommended.

. Touch screen color graphics capability

. Stand alone capability of each control unit on loss of data channel

. Conventional and Analog Devices

. It shall incorporate a real time clock to enable events to be accurately referenced against time

and date. The panel shall comprise separate processors; cross-monitoring each other's correct
operation, for the major functions of the systems. In particular different processors must be
used for the main control function, the detection input and alarm output functions and the
display and control function. No more than 200 addressable input or output points shall be
controlled by a single processor.

6. The panel shall incorporate a key switch to prevent unauthorized use of the manual controls.
The panel shall be capable of operating with analogue addressable detectors and addressable
ancillary equipment.

7. Provision shall be made for each addressable loop to be sub-divided into geographical zones.
The section of wiring corresponding to each zone circuit shall be protected from faults in other
sections by line isolator modules. In order to facilitate re-configuration and system extension,
the allocation of addresses to devices shall be independent of their physical arrangement on
the loops.

8. The panel shall have provision to house the AC Main power supply and batteries.

9. The panel shall monitor the status of all devices on the addressable loops for fire, short-circuit
fault, open-circuit fault, incorrect addressing, unauthorized device removal or exchange, pre
alarm condition and contaminated sensor condition.

10. All internal connection and interfaces including charger, battery and remote signaling
functions shall also be monitored.

11. The following discrete visual indications shall be provided:-

POWER ON green LED indicator

FIRE ALARM dual red LED indicator FAULT yellow LED indicator
DISABLED /ISOLATED yellow LED indicator

FIRE ZONES red LED indicator per zone

12. Field programmable

13. The panels shall have an integral LCD alphanumeric display. In order to provide an easy
identification of different information, the LCD display shall be arranged to display the following:

Event type, Zone message
Adressable point message
Circuit identifier / Point number / Zone number and Number of events in the system.

14. Individual ground fault detection and annunciation per circuit

15. The panel shall provide a set of push button controls to enable an authorized

operator to perform the following :

O WNE
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EVACUATE (actuates ALL alarm sounders in the system)
SILENCE (stops all currently actuated alarm sounders) RESET
(returns the panels to quiescent condition)

16. A facility to manually check all the discrete LED indicators shall be available. This shall
be clearly marked 'LAMPTEST' and be accessible at all time.

17. The panel shall have a simple to operate keypad to enable a user, interacting with the
information displayed on the LCD, to access the various built-in functions. A customer
configurable pass code facility for two levels.

18. The panel shall provide volt-free contact facilities for remote signaling the following
system conditions:

19.

20.

21.

22.

23.

24,

25.

Alarm Pre-alarm Fault
Zone Isolated
The panel shall be capable of monitoring and controlling remote devices, such as relays
for the control mechanical equipment directly from the addressable loops
The panel shall interrogate each addressable device at least once every 2 seconds and
shall incorporate fire decision algorithms specifically adapted to the response
characteristic of the analogue addressable detectors employed. The algorithms shall
perform a trend analyst of the signal received from the analogue addressable detectors in
order that non-fire events may be differential.
A special scanning sequence must be provided so that designated manual call points
provide alarm indication and warning within 1 second of operation shall be provided
The panel shall have the ability to annunciate a pre-alarm condition designed to give the
earliest possible warning of a potential fire condition without raising the full alarm
condition.
The panel shall have the ability to automatically adjust the alarm and pre-alarm threshold
levels to compensate for changes in detector sensitivity due to contamination over a
period of time. The panel shall have the ability to provide automatic warning that a
detector has reached a level of contamination, which requires that it be replaced or
serviced. The panel shall be capable of providing a two-stage sounder facility that can be
programmed, either on a zone basis or common system basis.
The panel shall have the facility to change the sound output dependant upon whether the
source of alarm is an automatic sensor, a manual call point or an EVACUATE command.
The panel shall be capable of generating customer definable time delay sequences to
upgrade, without the need for external timers, alarm sounded responses as follows:
Silent to Alert Alert to Evacuate
Silent to user defined tone
The panel shall monitor all critical system components and interconnections, internal and
external, such that failure, which would prevent the correct operation of the alarm
functions, causes the FAULT indicator to light and a message to be given on the
alphanumeric display. The following faults shall be reported:
Loop Short Circuit Loop Open Circuit Unconfigured Device
Addressable Device Failure Device Not Responding Incorrectly Configured Device
Detector Condition Monitoring Device Call Point wiring Open Circuit
Call Point Wiring Short Circuit Detector Circuit Wiring Fault Power Supply Unit Fault
Charger Fault
Battery Fault Battery Critical Mains Failure Relay Output Stuck Signaling Fault
Sounder Wiring Open Circuit
Sounder Wiring Short Circuit
The panel shall provide text messages to indicate the precise location of where a fault has
occurred in the system. The panel shall incorporate the following system management
facilities:
Isolate/re-connect a particular addressable point Isolate/re-connect a particular
detector zone Isolate/re-connect a particular sounder zone View the number of alarms
since power up
View the number of software initialization since power up View common alarm status
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View common fault status View common disabled status View zone alarm status
View zone fault status View zone isolated status
View point address status
Events shall be displayed in chronological order in any of the following three
options: Newest event first
Oldest event first
Highest priority event first
All intelligent analogue sensors shall be interchangeable, ceiling mountable and shall
use common twist-lock bases

C. The system shall permit expansion of both capacity and functionality through the addition of
units, modules, addressable devices and detectors.

D. High -speed data transfer rates for alarm reporting, quick report generation from multiple
systems/transponders and upload/download capability between network systems. The
maximum response time shall be 5 seconds between initiation of alarm and signal output.

E. Each unit shall have sufficient memory to support its own operating system and databases
including:

1. Fire Management

2. Alarm Management

3. Historical/Trend Data

4. Maintenance Support Applications
5. Custom Processes

6. Operator I/O

F. Expandability: The system shall be expandable in nature and shall permit easy expansion
through the addition of software applications, additional units and devices.

G. Serial Communication Ports: provide data communication ports for simultaneous operation of
devices such as industry standard printers, programming terminal, personal computer, and
transponder and annunciate.

H. Integrated on-line Diagnostics: Each unit shall continuously perform self- diagnostics,
communication diagnostics and diagnostics on all subsidiary equipment.

I. Surge and Transient Protection: Each unit shall provide isolation and transient protection at all
network zerminations and all field point terminations to suppress induced voltage transients
where required.

31.2.11 FACP Power Supplies:

1. Main power supplies shall operate on 230 VAC, 50Hz.

2. Each main supply shall provide 3.0 amps of usable notification appliance
power, using a switching 24 VDC regulator.

3. The supply shall provide a very low frequency sweep earth detect circuit, capable
of detecting earth faults.

4. It shall provide meters to indicate battery voltage and charging current.

31.2.12 BATTERIES AND EXTERNAL CHARGER:

Battery:

1. Batteries shall be 12 volt, Gall -Cell Rechargeable Lead Acid type.

2. The battery shall have sufficient capacity to power the fire alarm system for not less than 24
hours plus 5 minutes of alarm upon a normal AC power failure.

3. The batteries are to be completely maintenance free. No liquids are required. Fluid level
checks for refilling, spills and leakage shall not be required.

Enclosures:

1. Control panels shall be housed in UL-listed cabinets suitable for surface or semi-flush

mounting. Cabinets shall be corrosion protected, given a rust-resistant prime coat, and the
manufacturer's standard finish.

2. The back box and door shall be constructed of 0.060 steel with provisions
for electrical conduit connections into the sides and top.
3. The door shall provide a key lock and include a transparent opening for

viewing all indicators. For convenience, the door shall have the ability to be
hinged on either the right or left-hand side.

Page (124)

) el eS Jasat Adana g Jaadl aSaill g 481 sal) S e sLiaY dpaall e YU (alal) (2026/79) @8 sleall  Kh18507



4,

The control unit shall be modular in structure for ease of installation,

maintenance, and future expansion.

31.2.13 SYSTEM COMPONENTS, INTELLIGENT:
A- Addressable Devices - General

1. Addressable devices shall use simple to install and maintain decade (numbered 0 to 9)
type address switches or a binary address setting method.

2. Detectors shall be analog and addressable, and shall connect with two wires to the FACP
signaling line circuit.

3. Addressable smoke and thermal detectors shall provide dual alarm and power/polling

LEDs. Both LEDs shall flash under normal conditions, indicating that the detector is
operational and in regular communication with the control panel, and both LEDs shall be
placed into steady illumination by the control panel, indicating that an alarm condition has
been detected. If required, the LED flash shall have the ability to be removed from the
system program. An output connection shall also be provided in the base to connect an

external remote alarm LED.

4. The fire alarm control panel shall permit detector sensitivity adjustment through field
programming. Sensitivity shall be automatically adjusted by the panel on a time-of-day
basis.

5. Using software in the FACP, detectors shall automatically compensate for dust
accumulation and other slow environmental changes that may affect their performance.
The detectors shall be listed by UL as meeting the calibrated sensitivity test
requirements of NFPA 72, Chapter

6. The detectors shall be ceiling-mount and shall include a separate twist-lock base with
tamper proof feature.

7. The detectors shall provide a test means whereby they will simulate an alarm condition
and report that condition to the control panel. Such a test may be initiated at the detector
itself (by activating a magnetic switch) or initiated remotely on command from the control
panel.

8. Addressable devices shall provide address-setting means using decimal switches and
shall also store an internal identifying code that the control panel shall use to identify the
type of device. LED(s) shall be provided that shall flash under normal conditions,
indicating that the device is operational and is in regular communication with the control
panel.

9. A magnetic test switch shall be provided to test detectors and modules. Detectors shall
report an indication of an analog value reaching 100% of the alarm threshold.

B- Intelligent Photoelectric Sensor

The Intelligent Photoelectric Sensor shall connect with heat resistance 2 wires to the control
panel. The sensor shall be easy to install into the base. The sensor shall incorporate a built in
type identification so the system can identify the type of sensor. The sensor shall be continually
monitored to measure any change in their sensitivity because of the environment (dirt, smoke,
temperature, humidity, etc.).

The sensor shall use the photoelectric principle to measure smoke density and shall on
command from the control panel send data to the panel representing the analog value of the
smoke density. The sensor shall provide advanced indication of the analog value of the level of
smoke density to the panel that maintenance is required, reducing the maintenance required to
inspect routinely all sensors in order to ensure normal operation. The sensor’s sensitivity shall
be adjustable by device.

C- Intelligent Thermal/Heat Sensor
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The Intelligent Analog Thermal/Heat Sensor shall connect with heat resistance 2 wires to the
control panel. The sensor shall be easy to install into the base. The sensor shall incorporate a
built in type identification so the system can identify the type of sensor. The sensor shall be
continually monitored to measure any change in their sensitivity, because of the environment
(dirt, temperature, humidity, etc.). The sensor shall use dual solid state to monitor rate of heat

rise from 10°C, to +609C and provide a fast response to rapid increases in temperature. The
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sensor on command from the control panel shall send data to the panel representing the
analogue value of the ambient temperature.

D- Intelligent Monitor Module

The Intelligent Monitor Module shall be used to connect a supervised conventional initiating
device or zone of supervised conventional initiating devices (manual pull stations 4 wire
smoke detectors conventional ... etc. to one of the 2 wire intelligent analog loop cards.

The module shall mount in an electrical box and shall be capable of Class "A" supervised
wiring to the initiating device. In order to maintain proper supervision there shall be no T-
taps allowed on Class "A" lines. The Monitor Module shall provide internal identifying code
which the control panel shall use to identify the type of device. The Monitor Module shall
contain an integral LED that flashes each time the monitor module is polled.

E- Intelligent Control Module
The Intelligent Control Module shall be used to connect and supervise conventional indicating
device or zone of indicating devices that require an external power supply, such as horns,
strobes, bells, to one of the 2 wire intelligent analog loop (Class "A".

The control Module shall be capable of operating as a relay (dry contact form C), to control
Door Holders. The module shall mount in an electrical box supervised wiring to the indicating or
control device. The Control Module shall provide an internal identifying code which the control

panel shall use to identify the type of device.
The control module shall mount in a standard 4-inch square (101.6 mm square).

F- Isolating Module

The Isolating Module shall be an automatic switch, which will open when the intelligent loop
voltage drops below 4Volts. The Isolator Module shall be placed between groups of
sensors/intelligent modules on the loop in order to protect the intelligent loop if a short should
occur. If a short occurs between any two isolators, then both isolators switch to open circuit
conditions and isolate the group of sensors/modules between them.

The remaining devices on the intelligent loop shall continue to operate and communicate
normally. The number of devices between isolators shall be as recommended by
manufacturer or less. The Isolator shall be designed to mount in an electrical box.

J- Addressable Pull Box (manual station)

1. Addressable pull boxes shall, on command from the control panel, send data to the panel
representing the state of the manual switch and the addressable communication module
status. They shall use a key operated test-reset lock, and shall be designed so that after
actual emergency operation, they cannot be restored to normal use except by the use of
akey.

2. All operated stations shall have a positive, visual indication of operation and utilize a key type reset.

Manual stations shall be constructed of Lexan with clearly visible operating instructions
provided on the cover. The word FIRE shall appear on the front of the stations in raised
letters, 1.75 inches (44 mm) or larger.

31.2.14 TEST:

The service of a competent, factory-trained engineer or technician authorized by the
manufacturer of the fire alarm equipment shall be provided to technically supervise and
participate during all of the adjustments and tests for the system.
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A

ACTIONMMUO®

Before energizing the cables and wires, check for correct connections and test for short
circuits, ground faults, continuity, and insulation.
Verify proper supervisory alarm at the FACP.

. Open initiating device circuits and verify that the trouble signal actuates.
. Open signaling line circuits and verify that the trouble signal actuates.

Open and short notification appliance circuits and verify that trouble signal actuates.
Ground initiating device circuits and verify response of trouble signals.

. Ground signaling line circuits and verify response of trouble signals.

Ground natification appliance circuits and verify response of trouble signals.

Check alert tone and prerecorded voice message to all alarm notification devices.

Check installation, supervision, and operation of all intelligent smoke detectors using walk test.
Each of the alarm conditions that the system is required to detect should be introduced on
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the system. Verify the proper receipt and the proper processing of the signal at the FACP
and the correct activation of the control points.

L. When the system is equipped with optional features, the manufacturer's manual should be
consulted to determine the proper testing procedures. This is intended to address such
items as verifying controls performed by individually addressed or grouped devices,
sensitivity monitoring, verification functionality and similar.

320 PORTABLE FIRE EXINGUISHERS:-
32.1 Portable Fire Fighting Equipment

The portable apparatus provided under this contract is to be used for dealing with outbreak of
fire in areas where oil filled transformers and switchgears are protected by fixed installations
as well as in electrical equipment in control & relay, battery and office rooms, telecom, LVAC,
Workshop, Store and air-condition rooms.

All apparatus shall be of suitable type for operation by one person and shall easily be
recharged. The content of extinguishers shall be non-corrosive and free of chemicals or toxic
gases when heated.

Equipment for dealing with oil fires shall be of foam generating type and for other electrical
fires CO2 and powder type shall be used.

The contract shall include provisions for the supply and installation of all wall brackets and
fittings for small units as well as provisions of wheeled trolleys for units which cannot be carried
easily. Portable wall mounted, hand-held extinguishers shall be 6 kg size charge with CO2 and
a 12kg &50kg size multipurpose powder of ABC rating, in addition to 50 litre size foam type fire
extinguishers.

32.2 Marking
All extinguishers shall be painted and marked in the Arabic and English languages with clear
instruction for use.
32.3 Installation
Where extinguishers are provided internally, they shall be wall mounted and attached in a
manner affording quick release from the supporting bracket. The positions of the extinguishers
are subject to the Employer's approval.

For outdoor installations, the fire extinguishers shall be installed under a dedicated protective
canopy or enclosure to shield them from the direct weather conditions, the canopy shall be
fabricated from red color painted galvanized steel sheet of minimum thickness 2 mm. each
canopy shall be securely fixed to the ground using suitable anchors or base supports to prevent
movement. The preliminary positions of the portable fire extinguishers shall be as per the
following table:

Powder Powder CO2 Foam
50 kg 12 kg 6 kg 501
For each electrical room in the 2
control building (except office)
For switch gear rooms 2 (Trolley) 4 (wall mounted)
For the office rooms & kitchen 1 (each zone)
For the corridors 2 2 (wall mounted)
For capacitor buildings & GIS’s 2 (Trolley each) 2 (wall mounted each)
For the switchyard areas 2
For each apartment in the service 1 1
building

33. Special Technical Specifications for Sanitary Works

33.1 Introduction

The specifications to be considered as complementary to the General Technical Specifications issued by
the Ministry of Public Works in 1985, in its three parts of mechanical works or any other appendices for all
the works required in this Contract, including the latest editions of the Jordanian National Codes
whichever is more stringent.
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33.2 General

The works of this Contract include the supply, installation and commissioning of materials, equipment,
services, operational checks and tests necessary to complete the required mechanical work to the fullest
extent as shown on the tender's drawings, specifications, BOQs (if available) in addition to the
instructions of the National Electric Power Company.

33.3 Required Works

Mechanical works include the following:

1- Hot and cold water networks works

2- Sanitary works for washbasins, sinks, toilets, showers, eyewashes ... etc.

3- Sanitary drainage.

4- Rainwater drainage.

33.4 Civil and Architectural Works

It includes all civil and architectural works related to and necessary for mechanical works such as:
supports for devices, fasteners, pipe penetration through walls, floors, roofs, nodes, pipe sleeves,
excavations, desilting, cleaning, painting, protection and waterproofing.

33.5 Electrical Works:

It includes all electrical works necessary for mechanical works in terms of electrical wiring such as cables
and wires and their connections to mechanical devices and operating panels.

33.6 General Requirements

A._Shop Drawings:

- The Contractor shall submit three copies of the Shop Drawings.

- The Shop Drawings shall be submitted prior to execution of the mechanical works and the Contractor
is not entitled to carry out any work without the written approval of the Client.

- The drawings shall include the full details of the devices and piping networks, the method of their
application, location of the sleeves, and so on, to contain the dimensions and sizes of the devices,
pipes and their locations, with full coordination between the electrical, structural and architectural
works.

- Scale of the drawings shall be 1:50 and 1:25 for details.

- The Contractor shall attach the data sheets of all the devices that will be incorporated in the project,
based on which the price was formed

B._As Built Drawings:

1. The Contractor shall submit three copies of the drawings to the Client, which are in accordance with
the executed works, after the completion of the works required under the terms of the Contract.

2. These drawings shall include all changes and modifications of the shop drawings, approved during
the execution of the works, with indication of valves, pipes and devices numbering and their types and
capabilities.

C._Operation and maintenance instructions:
The Contractor shall provide three copies of the operation and maintenance instructions in an envelope including
the following:

1- A brief description of each mechanical system: air conditioning system, regular water system, sewage
network system, with description of the devices and their operating methods.

2- Data sheets for devices and materials including the manufacturer's name, model and capacity of each
device.

3- Maintenance and operation schedules.

4-  Alist of the parts and components of each device with the number and the technical and commercial
name of each piece.

D._Maintenance:

The Contractor must perform the necessary maintenance operations of the mechanical systems during
the two-years maintenance period from the delivery date of the mechanical works.

33.7 Equipment, Materials, Workmanship & Works

- All devices and materials must be new, without any manufacturing defects, in accordance with special
and general materials, clearly stamped with the name of the manufacturer, model, date of
manufacture and with a certificate of origin.

- The work must be completed with a high degree of efficiency and accuracy and in accordance with
the Client’s specifications and instructions.

- The Client's approval of the execution plans, equipment and materials does not release the
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Contractor from the responsibility to complete the works in accordance with the specifications and
plans to the fullest extent

- The Contractor shall provide samples of the materials to be used for Client’'s approval, before
installation, in terms of the unit price. These samples will be costed at the Contractor's expense and
without additional costs.

33.8 Pipe Works:

In addition to the General Technical Specifications issued by the Ministry of Public Works in 1985 (Volume

1 and 2) and the latest editions of the Jordanian National Codes the following must be taken into account:

1-  Galvanized steel pipes are connected by threaded connections only.

2-  All plumbing systems are hydraulically tested by filling them with water at a pressure of one and a
half times the design pressure of the network, provided that the pressure used in the test is not
less than six (6) bar for twenty-four (24) hours continuously under this pressure.

3-  Hydraulic testing is repeated in case of any defects during the first inspection and after repair.

4-  Hydraulic testing of any underground submerged network shall be carried out before they are being
isolated and silted.

5-  Hydraulic testing of any insulated network shall be carried out prior to insulation works.

6- Submerged underground pipes shall be insulated by a layer of bitumen, then a layer of bitumen-
saturated burlap, and then a final layer of bitumen, in accordance with the drawings.

7- Hot water pipes are thermally insulated using a layer of pre-fabricated thermal insulation after
being painted with two layers of the primer paint, provided that it is finally wrapped with a layer of
aluminum foil and according to the plans.

8- Sanitary drainage pipes (UPVC) are connected using the parts manufactured for that. It is
forbidden to use the connection method with fire heating.

9-  Underground submerged pipes shall be installed at depth of at least fifty (50) cm. A flat compacted
layer of soil ten (10)cm thick below the pipes and a similar compacted layer above the pipes shall
be provided.

33.9 Types of pipes:
1- Galvanized steel pipes of class B for the main distribution pipes for hot and cold water networks.
2-  PPR pipes conforming to BS EN ISO 15874
3- PEX pipes (Cross-linked polyethylene) conforming to BS EN ISO 15875
4- CPVC pipes conforming to BS EN ISO 15877
5- High-pressure UPVC pipes conforming to BS 4514/1696, 5255/1976.
6- Rainwater drainage pipes in accordance with the description in the BoQ.

Sanitary works specification
Submersible pumps:
The contractor shall be responsible for procurement, install, commission and connect piping for a
minimum of 2 No.s of submersible pump for all switchgear and GIS tunnels & basement if any and with
the following specifications:
1-) procurement, install and commission a single stage submersible with rated head of no less than 10
meters and rated flow rate of no less than 9 m3/hr. submersible pumps discharge line size shall be no
less than 2 inch and shall be made of galvanized pipe type, the pump shall be furnished with a
grinder/shredder to breakdown solid particles.
2-) the contractor shall be responsible to procure and install the following appearances, fittings and
instruments to operate the pump to its best operational capability:
a-) copper type valves before suction and after discharge side.
b-) strainer at suction side.
c-) copper type check valve at discharge side.
d-) a minimum of 2 electrical floatation devices connected to the pump control panel, where one shall be
used to start the pump and the other shall be used to indicate a high-water level alarm.
e-) procurement, installation of the pump control panel and connect wirings and cables required to
operate the pump with all its instruments.
F-) minimum of two pressure gauges with interfacing of nominal diameter no less than 80mm and
reading range of 0-6 bar.
G-) preparing suitable sump/pit for the pump with dimensions suitable for the best operational capability
of the pump.
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H-) All fittings, pipes, valves required to connect the pump and the end of the discharge line shall be
located outside the building to suitable water collecting point where caution shall be considered that
discharged water shall not return back to the building.
I-) the pump top shall be covered by suitable means (Wire mesh/perforated steel cover) and shall not be
left open (unguarded)
Pipes:
All piping materials and fittings for the water supply system shall be of approved make and suitable
for potable water applications. The materials shall be selected in accordance with the service
location and installation conditions as specified below:
External Water Piping: All external water supply lines shall be from galvanized steel pipes,
complete with all necessary fittings, supports, and protective coatings, suitable for outdoor
exposure and in accordance with relevant international standards. This is applied wherever
potable water is required for a building Galvanised steel pipes shall have threaded joints of an
approved type. They shall be secured to the structure or suitable concrete pads with galvanised
steel saddle clips at not more than 1.5 meter centres
1. Internal Water Piping: wherever potable water is required for a building, the below specifications
shall be followed:
e Guard Room: Internal water supply piping shall be of CPVC or PPR type, complete with
compatible fittings and accessories.
e Any building requires potable water including: Internal piping shall be as follows:

A- From the termination point of the external galvanized line at the roof level up to the main
water distribution cabinet, piping shall be of CPVC or PPR type.

B- From the water distribution cabinet to the sanitary fixtures and water taps, piping shall be of
PEX type, installed with approved fittings and in accordance with the manufacturer’s
installation instructions.

c-) potable water pump with Easy press feature shall be supplied to provide water to buildings
at suitable flowrate, the pump shall be placed on building roof furnished with all required
piping according to specifications as required for external and internal piping mentioned in
specifications.

Pipes to wash hand basins and WC cisterns shall be 20 mm bore and supply pipes to header tanks 25
mm bore.
CPVC/PPR pipes shall be installed within walls and properly protected against mechanical damages.
Sanitary Installations

The sanitary installation for each toilet, wash room, kitchen, guard room and others shall contain the
following but not limited to:

- Three gallon capacity flushing cistern

- Porcelain glazed Eastern WC of approved quality with ¥%2" water tap

- White porcelain wash basin of approved high quality with high quality chrome water mixer soap

holder, shelves, mirror.
- Shower basin with all requirements
- 2m3 water tanks ( 2 for each building or apartment or guard house), made of galvanized
sheets metal with a thickness of not less than 2 mm.

- Electric heater (capacity not less than 75 litres)

- All sanitary fittings and pipes.

- Boosting pump (easy press) for each building or apartment.

- Eyelface wash unit complete with pump, controller and all requirement for the battery rooms.

- Stainless-steel sink (Double drain sinks) of 120 x 60 cm dimensions.

- Distribution water cabinets made of 1.6 mm thick sheet.
Wash hand basins shall be of semi-pedestal type (490 x 600 mm approximate dimension), made of
vitreous china, white colour, first-grade quality, complete with all necessary accessories and fittings. The
wash basins shall include chrome-plated hot and cold water single lever mixer tap of high quality and
well known brand with smooth operation and corrosion resistance finish. The wash basin shall include
also mirror of suitable size mounted above the basin, and a shelf from vitreous china installed below the
mirror in addition to wall mounted soap holder made from vitreous china. complete plumbing
accessories shall be provided including but not limited to chrome plated angle valves (hot and cold),
flexible connection hoses from angle valves to mixer tap, bottle trap or P-trap connected to waste outlet
complete with all fittings for proper drainage connections.
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Porcelain glazed Eastern WC of approved quality 490 x 560 mm approximate dimension, made of white
colour porcelain, It shall include high-level water flushing cistern of a capacity of not less than 3 gallons
the eastern WC set shall include chrome fittings and chrome faucets of 0.5 inch in addition to manual
wash hose spray and all the requires material. It shall include also a porcelain paper holder of 6 x 6
inches dimensions, and water installations for the sanitary parts attached to the toilet. Furthermore, it
shall include UPVC) high-pressure drainage pipes of 4 inches diameter to connect it to the nearest
vertical sewage pipe or the nearest manhole outside the building, however, the wall thickness of the
(UPVC) pipe must be not less than 5.3 mm

Cistern supported brackets shall be screwed to 30 mm timber chamfered backboards which shall be
plugged and screwed to the walls. Stainless-steel sink (Double drain sinks) of 120 x 60 cm dimensions,
with siphons of diameter 1.5 inch connected with overflow, chains and plugs, a single handle chrome
mixer for cold and hot water (single lever mixer) with a long and curved movable neck, to pour in the
vertical direction. Acrylic shower base of high-quality European origin, approximately dimensions 80x80
cm, with its own drain, chain and a plug, soap holder of glazed porcelain dimensions 6x12 inches,
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chrome single—lever bath/shower mixer of European origin, in addition to hand shower,
shower rail set and silver flex shower hose.
Electric water heater that works on electric energy with a capacity of 80 Liters and a power
of 2 kW. The cylinder is made of two layers of galvanized metal sheet with full
insulation between the two layers by high density CFC free polyurethane foam in
accordance with the General Specifications, the paint of the external sheet shall be in
white, and with the paint type (polymer paint coating) to reduce heat loss and insulate the
inner surface with corrosion-proofing treatment. The electrical heater set shall include all
the required parts, including pipes, flexible chrome connections, holders, built-in
thermostat, the magnesium anode, safety valve...etc
Distribution water cabinets made of 1.6 mm thick sheet, the cabinet shall be white powder
coated with thermal paint. Each cabinet shall include brass fittings such as: brass
manifolds, clamps, couplings, nipples, tees, elbows, PEX crimp ring, push fit fitting, sub-
valves, main valves, shut off valve for each individual utility, automatic air vents....etc.
Eye/face wash station with collection basin in the battery room, with manual operation by a
push plate operate eye/face wash unit. It shall include all installation requirements such as
but not limited to: installation of pipes of 1-1/4 inch and drain 3 inch, floor trap, connecting
drain pipes according to the Employer’s instructions, a pressure pump with “Easy Press”
together with all required electrical & piping connections, the washbasin has a plastic
basin reinforced against corrosion and chemical fumes, and the water flow rate must
be not less than 20 Ipm for eye wash, at a work pressure of 2-3 bar (at operating
temperature 20-79°C). Unit will be complete with universal safety sign. The pump set shal
be shaded by a metal sunshade. Overflow pipes from WC cisterns shall be 20 mm bore.
Glazed ware shall be of best quality and type and manufacture subject to review and
comment by the Employer. Fittings shall be securely fixed in an approved manner.
Cisterns shall be plastic wherever possible.
Taps and water mixers and all visible metal fittings shall be chromium plated, heavy
duty quality. Drinking fountain outlets (if required) shall be clearly labelled. All fittings
shall be individually isolated with a stopcock in the water supply pipe.

Workmanship
The layout of the plumbing shall be to approved standards and of the highest
workmanship, with all bends to easy sweeps and bores and thickness maintained
throughout.

Ventilation:
The system shall be properly ventilated by continuing the soil pipe above the highest
branch upwards above roof level.

Overflows:
Overflow pipes shall be taken from the tops of cisterns and set to discharge in a prominent
position.

Water Heaters:
Each basin, sink and shower unit shall be supplied with hot and cold water. The hot
water shall be provided by approved electric water heaters, serving one or more units.
The heaters shall be properly lagged. The capacity of the heaters shall be adequate for
fittings which they supply.

Cleaning:
On completion of the works, all sanitary fittings shall be left in a clean and proper condition.
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Qe

Supply, installation and operation of a
shower and eye wash station with collection
basin in the control battery room & telecom
battery room each, the unit is complete with
shower and eye wash with manual
operation, the entrance shall be provided
with curtain of transparent PVC strips, the
strips shall be easy parting to enable easy
access to emergency station, the
combination unit combines a push plate
operate eye/face wash unit and a pull rod
operated drench shower.

The price including all installations
requirements such as but not limited to:
supply pipes of 1-1/4 inch and drain 3 inch,
floor trap, connecting drain pipes according
to the Engineer instruction, a pressure
pump with “Easy Press” together with all
required electrical& piping connections, the
washbasin has a plastic basin reinforced
against corrosion and chemical fumes, and
the water flow rate must be not less than 76
Ipm for the shower and 12 Ipm for eye
wash, at a work pressure of 2-3 bar (at
operate temperature 20-79 C), and the
design pressure must be 6 bar at 65 C.

Unit will be complete with universal safety
sign for Emergency Safety Shower.
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Potable booster water pump with Easy
press feature shall be supplied to
provide water to whole monitor and
control building with suitable flowrate for
domestic water supply, the pump shall be
placed on building roof furnished with all
required piping and instruments including
water flow sensor & pressure sensor
according to specifications as required for
external and internal piping mentioned in
specifications.

The potable booster water pump operating
pressure shall not be less than 2 bar,
starting pressure of 1.5 bar, max allowable
pressure of 10 bar and flow rate of 40
liter/minute with flow adjusting feature

12-12

NO

Potable booster water pump with Easy
press feature shall be supplied to
provide water to guard room at suitable
flowrate for domestic water supply, the
pump shall be placed on building roof
furnished with all required piping and
instruments including water flow sensor &
pressure sensor according to specifications
as required for external and internal
piping mentioned in specifications

The potable booster water pump operating
pressure shall not be less than 0.8 bar,
starting pressure of 1.5 bar, max allowable
pressure of 10 bar and flow rate of 20
liter/minute with flow adjusting feature.
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gl o 3 Glaa g S 5 el dad 5 8 ,LY)
Sl mhd el 2(10) glisy) o o
ALYy lally Lilidia sy ppnl sall Jady prdl
il el 5 dpaperaill cilhbidl Cea Gl Sl
sbaadl by yd 4 sl
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(Type 11)
g5 oo (Type 11) 5.4 Glasg S iy ad
(150) o= 23 ¥ 5,38 <y (Led road lighting)
(22500 lumen) o= Ja ¥ Jsa by bl
DY odls (IP 65) o JE Y ddles s
(50)5 (230V) Akl o damy (b 2 lall
wi I yanaall esiad¥) o g gian aally iom
Sle stV e g sias psSlally G garaly mlladll
35\3&} 5l all H\L Gl;)'l\} Olealll nad 3 gl
saa g a3h L aaen g (Driver) dadall ae Glerall
PVC lses (ilaa g0 dady paally 3,0Y)
Jaadl Glaiy Al el DYy lally el
b sl il sl s dparaadll Cilabadall Cuea
) ellasll L})ﬁa
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g2 0= (Type 11) 3,10 Claay S jig anads
(150) e 23 ¥ 3,38 <y (Led road lighting)
(22500 lumen) o= J& Y Sy pardgdalg
DY sl (IP 65) e J8 Y Aglen 4 3
(50)5 (230V) il $ e Jany (b 2 L3
Ll sl 5l s giacae a5 ¢ 5550
e stV e g siian paSlally o saaall g mlladll
szl a3l g aalll sy sl
ey (Driver) Jadiall & Gladall asias 3l all
I (rlae asale dady pall 5 3)0Y1 s 5l a5k L
JsSU 5 Ll s PVC Ul a5 Csilae 1035 2(6)
jal A 4iia N1 saclall g il oSl
RSP B VRO S| JENMN - U P

(p80%au80x%80) e Jb ¥ Cua
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Qe

Led ) g5 O (Typel2) sU1) Sl s S iy sl
(300) ¢r= 2 ¥ ¥ 5,28 @i (2) 21e (projector
(45000 lumen ) o= J& Y s pardg bl
DBV o5 (IP 65) e J8 Y Ales da 0
(50)5 (230V) Akl e (rany (b 2 sLal)
O T I e S AT
e pial¥) e g gian GaSlall 5 ¢ gaall 5 zllaall
psliays ) yalladlia zla 3l g Glaalll &8 glaill
sas gl o 3h Le asen s (Driver) daiall e Glerall
g1535 o(B) Jsb (rilaa 2 sale Jaity sl 3 Yl
Al el J Sy Lgilisia s PVC sl 349 (-ilaa
Oliay 3 galall o) 2 ) 55 dalusal) dgiiansy) sacall

(¢80 % 280 X an80) e Ji Y Lo jis
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e

) CrBhagdgum d A (S g2 ety apn &
Jds—i Sa3 1 (Astronomic) —<& (Timer)
o Le JS e o Sila il IS BT 4 sl 5 )Y
s el YTy ol L s PYC i 52 00
il gall s dpapecaill Cilalaiall CuncJanll Loy
iy il Aalal) Cilandaiill 5 oUnall Ja g 5 8 i sllal

A8 e 3 palall Al )
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-(Type E1)

O Beluaa & 5035 L) Bas g iy S i ) 55
5,28 <ld (LED Type) Lol e i caalgaag
(50lumen) o= Ji ¥ (b sain pard s Ll 5 (6-3)
s et 5 (5 5Bl Gli WU (e de sias
(EXIT) Legile osi€a W, mdf S5 3l
e 338 (IP54) oo J85 Y dlaa A 0 Mz 554"
Non-Maintained J3) e cilelu (3) sl Jasll
Leilides pyC sl s 0 o 3-h Lo JS 2o Mode
i cJeal) A Al oSl YTy ol
€ il Al a5 aanatl) il lladdl)
AS Ll e B bl Al <l
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pSai Zlke (63 )8 (el Sy Wiy m
< ¥m 50 <l 230 Switch-Socket Outlet
PVC Ll sain a3l e JS ae MK sl ¢ sl 13
el Gladl Al el YTy lally gl
%j‘w\ﬁw\@wﬂu%
Clobilly elaall Ligyd 8 dgshdl Cilical sall

AL ge 5 abal) Al ,eSH il Sl dalel)
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Tlie (63 cg e 808 uade (S g a5 aa B
50 «aly8 230 Switch-Socket Outlet ~Sas
u_ne)JgLAJSbacMKe\_lm s)_ua\ 16 <=4
Al eSl Y 5 adell g Lgilifia s pVC sl 5
Gllabadall 8 s s L s Joanll JLaty
LJJ&&M}M\ Q\j_m\}.d\ g ‘:‘-..‘A.-.‘Mﬂ\
3 jalall Al 5eSl) il [l Aalal) cilasdail] 5 oUaall
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Qe

o S S s 23a 5 g s
Ethernet Face plate /CAT6 keystone <« suls
Ll s PVC sl 30 (e 2 3ds Le IS e (MK ol
s Lo s Jeall JLaY CAT6E 35 lall
S il Aalall ol g elnad) g 55 8 4 sthaal)
A, pe 8 ekl A8l e

+43aMa

ol aldll (CATHE )Pl Jm gy 2paad oy
oyl Lﬁ:\_c‘)}d\ G gualall ul8d) e Ggulall
LV A e
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ch‘)ék.ﬂ.“ A (99l ua ._‘()jj :\A?J“\\ P
2 b e J< aw «Telephone Terminal Box
Aaline 83 0 Il 5 dal yil cale e Jasd) alaiy
naeatll il bl (o 224 0.5 & g
Glaplanill g ellarll Jag 3 & 84 slaal) Cilaial sall g

S, e 5 pabeal) Al Sl el 5l Al
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e

RJILL &l dny )} e e S ji g iy wan
@WM‘@MYeAUﬁ@AMKeLB
sre 200 0.5 phie dalise 53 pda Dl 5 da) jin
Al al gall g e ail) il _labadall (s ¢(4)
A alal) el 5 ol daall oy 5 8 Ay sl

A<, oo 5 aball Ll Sl s il
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il gl Gl e g sulall pulda g5 a8l (il da

oy ) el ) le 33 A sall

,  ROOM MONITORING & CONTROL)
ald gliaay o si (MEETING ROOM

ke 5 Ale 3aa G S5 Gl Ll anada

Adle B3 53 el S Jl S pmend G52
40*40*40 2
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4__:\3\.5 BJHJ.J GL—J)Q-SJ_J‘)SHA:;&}“
60*60*60 b
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L.S

L.S

Earthing of all metal parts in the buildings:
All metal parts in the buildings like doors,
windows, water pipes, etch shall be bonded
to the earthing bar by copper conductor.
This earthing bar shall be connected to the
main earthing grid. Supply and installations
of all necessary earthing material for
earthing of metal parts in the control
building, capacitor building and guard room.

13-35

L.S

L.S

Alal andy Jur iy S fig Ay )6y aalli g arenal
Sl ies Jadyy (LPS)Ge) sall (e alaall
g sl (8 caally
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Supply and transport to site for the
following:

25

NO

Supply of wall type split air conditioning unit
dual operating mode cooling/heating with
capacity of 2Ton refrigeration

1441

20

NO

Supply of wall type split air conditioning unit
dual operating mode cooling/heating with
capacity of 1.5 Ton refrigeration

14-2

Design, Supply, Delivery to site, install
Commissioning, setting to  work,
Testing and balancing of the followings:

e

Precision Cooling Units (CRAC):

Supply, installation, testing and
commissioning of complete precision air-
conditioning (CRAC) units, direct expansion
(DX), air-cooled, downflow type, each with a
minimum net sensible cooling capacity of 14
kW (approximately 4 TR) at the specified
design conditions. Two (2) identical units
shall be provided for the room in a
duty/standby (N+1) arrangement, with each
unit independently capable of handling
100% of the calculated design cooling load.
Each unit shall include an air-cooled
outdoor condensing unit, compressors, EC
fans, microprocessor controller, automatic
temperature and humidity control, humidifier
and reheat where required, filters,
refrigerant piping and insulation, pressure
monitoring, condensate and humidifier
drainage, and all necessary accessories,
controls and interconnections. The units
shall be suitable for continuous operation at
outdoor ambient temperatures from -10°C
to 50°C, with certified manufacturer
performance data demonstrating the
available net sensible cooling capacity at
45°C and 50°C.

The system shall include automatic
duty/standby changeover and rotation,
automatic standby start upon unit failure or
high room temperature, room temperature
and humidity sensors, a local wall-mounted
control and alarm panel, audible and visual
alarms, event logging, water leak detection
beneath the raised floor where applicable,
and provision for remote alarm monitoring.
The complete installation shall include all
required supports, concrete bases, vibration
isolators, air distribution components and
ductwork where required by the approved
design, electrical and control cabling,

14-3
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Tl Aabal) (e (14-3) 3 o0

drainage connections, testing, commissioning,
programming, and all associated civil and
mechanical works necessary for a complete,
operational and fully functional system, in
accordance with the approved design,
manufacturer's recommendations, applicable
codes and the Engineer's instructions.

The Contractor shall submit cooling-load
calculations, equipment selection data,
certified performance curves, shop drawings
and control sequences for the Engineer's
approval before procurement and installation.
All equipment and accessories shall be
included in the unit rate.

CRAC (computer room air conditioning).
The following areas at the building shall be
air conditioned: -

. server rooml

. server rooml

. UPS room

. interface room

A Aadall I Ji ¢ gaxal
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Supply, install and commission of a split air
condition unit floor standing type dual
operating mode cooling/heating with
capacity not less than 4Ton refrigeration at
maximum ambient temperature no less than
52c including the drain pipes (CPVC ¢ 32)
(white color) and power point from HVAC
DB for all split units in control building room
with selector switch for each split unit &
wiring associated by cables (cross section
area subjected to engineer approval and not
less than 3x4mm?). The floor standing units
are to be installed in locations as indicated
on the related tender drawings.
Note:
1- The price including the concrete
foundation for outdoor condensing unit.
2- AHU & air conditioning units in ground
floor shall be connected to HVAC DB1
and AHU & air conditioning units in first
floor shall be connected to HVAC DB2.

14-4

21

No

Supply, install and commission a split air
condition unit wall type dual operating
mode cooling/heating with capacity not
less than 2Ton refrigeration including the
drain pipes (CPVC ¢ 32) (white color) and
power point from HVAC DB for all split
units in control building room with selector
switch for each split unit & wiring
associated by cables (cross section area
subjected to engineer approval and not
less than 3x4mm?). The secondaty split
units are to installed in locations as
indicated on the related tender drawings.

Note:
1- The price including the concrete
foundation for outdoor condensing unit

2- AHU,extra & air conditioning units in
ground floor shall be connected to HVAC
DB1 and AHU & air conditioning units in
first floor shall be connected to HVAC
DB2.

14-5
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Ventillation Air handling unit for control
battery room, where the unit shall supply
fresh air at 500 CFM the unit shall include
all necessary insect screen, sand trap
louver, filters (Pre-filter Aluminum type,
Bag-Filters), Spare filters (one set pre
filters, 4set Bag-filters), Fan, Electric motor,
two differential pressure gauge (megnehillic
type), name plate,PFR, emergency stop
buttons to facilitate maintenance and wiring
associated by cables (cross section area
subjected to engineer approval) from
electrical distribution panel HYAC DB2

e The price including the concrete
foundation.

e AHU, extract fan & air conditioning units
in ground floor shall be connected to
HVAC DB1 and AHU & air conditioning
units in first floor shall be connected to
HVAC DB2

e Note: Due to low CFM required for the
zone, plug fans shall be permitted to
suplly instead of belt-driven centrifugal
fans.

14-6

NO

Ventillation Air handling unit for telecom
battery room, where the unit shall supply
fresh air at 500 CFM the unit shall include
all necessary insect screen, sand trap
louver, filters (Pre-filter Aluminum type,
Bag-Filters), Spare filters (one set pre
filters, 4set Bag-filters), Fan, Electric motor,
two differential pressure gauge (megnehillic
type), name plate,PFR, emergency stop
buttons to facilitate maintenance and wiring
associated by cables (cross section area
subjected to engineer approval) from
electrical distribution panel HVYAC DB2

e The price including the concrete
foundation.

e AHU, extract fan & air conditioning units
in ground floor shall be connected to
HVAC DB1 and AHU & air conditioning
units in first floor shall be connected to
HVAC DB2

e Note: Due to low CFM required for the
zone, plug fans shall be permitted to
suplly instead of belt-driven centrifugal
fans.
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Extract fan for control battery room and
(wall type) with minimum flow rate of
(600)CFM, the fan shall be explosion proof
with name plate engraved as EXd IIC T1
Group Il as per ATEX & IECEX standards,
emergency stop button (or electricall
isolator) to facilitate maintenance and wiring
associated by cables (cross section area
subjected to engineer approval), and the
price include UL listed back draft motorized
damper (motorized shutter louver) connected
with the fire fighting system throught the
electrical distribution panel for airconditioning
and ventiation system HVAC DB.
The fan shall be furnished with hydrogen
sensor to control the operation of the fan
where fan will operate if the hydrogen
concentration level exceeds 1% by volume
and turns off the fan if the hydrogen
concentration is below 1% by volume.

Modes of operation:

1- If Split unit is on, hydrogen senor is
activated and extract fan operation is
controlled by the hydrogen senosr

2- If AHU on, the extract fan is always on.

14-8

Extract fan for telecom battery room (wall
type) with minimum flow rate of (600)CFM,
the fan shall be explosion proof with name
plate engraved as EXd IIC T1 GROUP lll as
per ATEX & IECEX standards, emergency
stop button (or electricall isolator) to
facilitate maintenance and wiring associated
by cables (cross section area subjected to
engineer approval), and the price include
UL listed back draft motorized damper
(motorized shutter louver) connected with
the fire fighting system throught the electrical
distribution panel for airconditioning and
ventiation system HVAC DB.
The fan shall be furnished with hydrogen
sensor to control the operation of the fan
where fan will operate if the hydrogen
concentration level exceeds 1% by volume
and turns off the fan if the hydrogen
concentration is below 1% by volume.

Modes of operation:

1- If Split unit is on, hydrogen senor is
activated and extract fan operation is
controlled by the hydrogen senosr

2- If AHU on, the extract fan is always on.
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Toilets extractor fans (wall type) (200)CFM,
complete with accessories and aluminum
fixed shutter(louver), connected with the
lighting circuit.

14-10

No

Rest room& rest and kitchen room extraction
fans on for each room (wall type) (500)CFM
complete with accessories and aluminum
fixed louver shutter, connected with the
lighting circuit.

14-11

L.S

L.S

Control Battery room Duct work without
insulation complete with convas, support
hangers, volume dampers, automatic
motorized fire damper, turning vanes,
acoustic, sound altenuater acoustic lining
and foster sealant insulation & Aluminum
cladding to cover the ventilation systems for
battery room, and the price include Girills,
diffusers, houses, dampers, louvers, for
ventilation system in the All the exposed
duct on the roof to be covered by 2.25m
height sunshade and duct shall be covered
with Aluminum cladding.

14-12

L.S

L.S

Telecom Battery room Duct work without
insulation complete with convas, support
hangers, volume dampers, automatic
motorized fire damper, turning vanes,
acoustic, sound altenuater acoustic lining
and foster sealant insulation & Aluminum
cladding to cover the ventilation systems for
battery room, and the price include Grills,
diffusers, houses, dampers, louvers, for
ventilation system in the All the exposed
duct on the roof to be covered by 2.25m
height sunshade and duct shall be covered
with Aluminum cladding.

14-13
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Fire-fighting system (including mechanical
and electrical part) for all rooms:

the Contractor shall design the whole fire-
fighting system including clean agent
FM200 fire suppression system as indicated
on the tender drawings, as per civil defence
requirements and fire alarm system for all
rooms. The Contractor shall connect and
integrate these two components in the
unique fire alarm system (main addressable
fire alarm panel with rotary decimal
addressing method) covering the complete
substation.

In addition to Design, supply, installation
and commissioning of a continuously
operated addressable fire alarm system. All
FM200 clean agent fire-extinguishing
systems in all rooms are connected to this
panel in addition to alarm systems. The
panel should be able to read and activate
each fire extinguisher system separately as
needed. The price shall include all
necessary PVC pipes, fire resistant wires,
boxes, parts, and metal pipes to complete
the work in full accordance with drawings
and specifications and instructions of the
supervising engineer. The system should be
installed to complete the work to the fullest
according to the drawings and
specifications and instructions of the
Client’s supervising engineer. All element of
this fire alarm system and firefighting
system shall be from the same supplier (Full
package) the contractor shall be solely
responsible for obtaining the approval and
stamping of operational plans of the whole
firefighting system by the civil defense
directorate and all related costs in
process as follows:
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Fire fighting system:

Clean agent system FM200 for control
battery room including raised floor and room
void. The fire fighting system shall be
approved from civil defence for drawings
and material before erection and the system
should include but not limited the following
items:

Photoelectric addressable smokes
detecter and LED indicators at above
false ceiling , trench , and raised floor
voids .

Complete aspirating smoke detecters with
it is (pipes, sampling points, end caps,
..etc

Strobes/Horn.

Seprate power supply if requird for room
fire fighting devices.

Manual releases station at each room
entrance.

Abort switch (station) at each room
entrance

The room (control room) shall be considerd
as a zone which in turn shall be considered
as part of the main addressable control
panel and (monitored ) seperatly by the
addressable panel (fire & trouble signals).
Instruction sheet.

Warning sign.

Spray nozzles as per specification design.
Digital timers.

Bells 6”.

Charged cylinders with FM 200.

Pipes, values, supports ... etc.

The ventilation unit and extract fan to be
off when the system operated.

A decorative glass box to cover the
release station, the glass shall be of 6mm
thickness secoreed type.

A plastic hammer inside a wall mounted box
flush with the wall with glass door and key.
Fire stop material (UL listed) to seal all
holes and openings in the trenches, walls
and ceiling.

Standalone release panel shall be
provided for each zone.

14-14
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Fire fighting system:
Clean agent system FM200 for UPS Room
including raised floor and above false
ceiling/gypsum board if available and room
void. The fire fighting system should be
approved from civil defence for drawings
and material before erection and the system
should include but not limited the following
items:

- Photoelectric addressable smokes

detecter and LED indicators at above

false ceiling , trench , and raised floor

voids .

Complete aspirating smoke detecters with

it is (pipes, sampling points, end caps,

..etc

- Strobes/Horn.

Seprate power supply if requird for room

fire fighting devices.

- Manual releases station at each room
entrance.

- Abort switch (station) at each room

entrance

The room (control room) shall be considerd

as a zone which in turn shall be considered

as part of the main addressable control
panel and (monitored ) seperatly by the
addressable panel (fire & trouble signals).

- Instruction sheet.

- Warning sign.

- Spray nozzles as per specification design.

- Digital timers.

- Bells 6”.

- Charged cylinders with FM 200.

- Pipes, values, supports ... etc.

- The ventilation unit and extract fan to be
off when the system operated.

- A decorative glass box to cover the
release station, the glass shall be of 6mm
thickness secoreed type.

- A plastic hammer inside a wall mounted box
flush with the wall with glass door and key.

- Fire stop material (UL listed) to seal all

holes and openings in the trenches, walls

and ceiling

Standalone release panel shall be

provided for each zone.
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Fire fighting system:

Clean agent system FM200 for interface
room including raised floor, above fasle
ceiling/gypsum board and room void . The
fire fighting system should be approved
from civil defence for drawings and material
before erection and the system should
include but not limited the following items:

Photoelectric addressable smokes
detecter and LED indicators at above
false ceiling , trench , and raised floor
voids .

Complete aspirating smoke detecters with
it is (pipes, sampling points, end caps,
..etc

Strobes/Horn.

Seprate power supply if requird for room
fire fighting devices.

Manual releases station at each room
entrance.

Abort switch (station) at each room
entrance

The room (control room) shall be considerd
as a zone which in turn shall be considered
as part of the main addressable control
panel and (monitored ) seperatly by the
addressable panel (fire & trouble signals).
Instruction sheet.

Warning sign.

Spray nozzles as per specification design.
Digital timers.

Bells 6”.

Charged cylinders with FM 200.

Pipes, values, supports ... etc.

The ventilation unit and extract fan to be
off when the system operated.

A decorative glass box to cover the
release station, the glass shall be of 6mm
thickness secoreed type.

A plastic hammer inside a wall mounted box
flush with the wall with glass door and key.
Fire stop material (UL listed) to seal all
holes and openings in the trenches, walls
and ceiling.

Standalone release panel shall be
provided for each zone.
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Fire fighting system:
Clean agent system FM200 for TELECOM
charging ROOM including raised floor and
above false cielling/gypsum board and room
void . The fire fighting system should be
approved from civil defence for drawings
and material before erection and the system
should include but not limited the following
items:

- Photoelectric addressable smokes

detecter and LED indicators at above

false ceiling , trench , and raised floor

voids .

Complete aspirating smoke detecters with

it is (pipes, sampling points, end caps,

..etc

- Strobes/Horn.

Seprate power supply if requird for room

fire fighting devices.

- Manual releases station at each room
entrance.

- Abort switch (station) at each room

entrance

The room (control room) shall be considerd

as a zone which in turn shall be considered

as part of the main addressable control
panel and (monitored ) seperatly by the
addressable panel (fire & trouble signals).

- Instruction sheet.

- Warning sign.

- Spray nozzles as per specification design.

- Digital timers.

- Bells 6”.

- Charged cylinders with FM 200.

- Pipes, values, supports ... etc.

- The ventilation unit and extract fan to be
off when the system operated.

- A decorative glass box to cover the
release station, the glass shall be of 6mm
thickness secoreed type.

- A plastic hammer inside a wall mounted box
flush with the wall with glass door and key.

- Fire stop material (UL listed) to seal all

holes and openings in the trenches, walls

and ceiling

Standalone release panel shall be

provided for each zone.
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Fire fighting system:

Clean agent system FM200 for TELECOM
battery ROOM including raised floor and
room void . The fire fighting system should
be approved from civil defence for drawings
and material before erection and the system
should include but not limited the following
items:

- Photoelectric addressable smokes

detecter and LED indicators at above

false ceiling , trench , and raised floor

voids .

Complete aspirating smoke detecters with

it is (pipes, sampling points, end caps,

..etc

- Strobes/Horn.

Seprate power supply if requird for room

fire fighting devices.

- Manual releases station at each room
entrance.

- Abort switch (station) at each room

entrance

The room (control room) shall be considerd

as a zone which in turn shall be considered

as part of the main addressable control
panel and (monitored ) seperatly by the
addressable panel (fire & trouble signals).

- Instruction sheet.

- Warning sign.

- Spray nozzles as per specification design.

- Digital timers.

- Bells 6”.

- Charged cylinders with FM 200.

- Pipes, values, supports ... etc.

- The ventilation unit and extract fan to be
off when the system operated.

- A decorative glass box to cover the
release station, the glass shall be of 6mm
thickness secoreed type.

- A plastic hammer inside a wall mounted box
flush with the wall with glass door and key.

- Fire stop material (UL listed) to seal all

holes and openings in the trenches, walls

and ceiling.

Standalone release panel shall be

provided for each zone.
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Fire fighting system:

Clean agent system FM200 for TELECOM

ROOM including raised floor and above

false cielling/gypsum board and room void .

The fire fighting system should be approved

from civil defence for drawings and material

before erection and the system should
include but not limited the following items:

- Photoelectric addressable smokes

detecter and LED indicators at above

false ceiling , trench , and raised floor

voids .

Complete aspirating smoke detecters with

it is (pipes, sampling points, end caps,

..etc

- Strobes/Horn.

Seprate power supply if requird for room

fire fighting devices.

- Manual releases station at each room
entrance.

- Abort switch (station) at each room

entrance

The room (control room) shall be considerd

as a zone which in turn shall be considered

as part of the main addressable control
panel and (monitored ) seperatly by the
addressable panel (fire & trouble signals).

- Instruction sheet.

- Warning sign.

- Spray nozzles as per specification design.

- Digital timers.

- Bells 6”.

- Charged cylinders with FM 200.

- Pipes, values, supports ... etc.

- The ventilation unit and extract fan to be
off when the system operated.

- A decorative glass box to cover the
release station, the glass shall be of 6mm
thickness secoreed type.

- A plastic hammer inside a wall mounted box
flush with the wall with glass door and key.

- Fire stop material (UL listed) to seal all

holes and openings in the trenches, walls

and ceiling

Standalone release panel shall be

provided for each zone.
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Fire fighting system:
Clean agent system FM200 for LV service
ROOM including above false
ceiling/gypsum board and room void . The
fire fighting system should be approved
from civil defence for drawings and material
before erection and the system should
include but not limited the following items:

- Photoelectric addressable smokes

detecter and LED indicators at above

false ceiling , trench , and raised floor

voids .

Complete aspirating smoke detecters with

it is (pipes, sampling points, end caps,

..etc

- Strobes/Horn.

Seprate power supply if requird for room

fire fighting devices.

- Manual releases station at each room
entrance.

- Abort switch (station) at each room

entrance

The room (control room) shall be considerd

as a zone which in turn shall be considered

as part of the main addressable control
panel and (monitored ) seperatly by the
addressable panel (fire & trouble signals).

- Instruction sheet.

- Warning sign.

- Spray nozzles as per specification design.

- Digital timers.

- Bells 6”.

- Charged cylinders with FM 200.

- Pipes, values, supports ... etc.

- The ventilation unit and extract fan to be
off when the system operated.

- A decorative glass box to cover the
release station, the glass shall be of 6mm
thickness secoreed type.

- A plastic hammer inside a wall mounted box
flush with the wall with glass door and key.

- Fire stop material (UL listed) to seal all

holes and openings in the trenches, walls

and ceiling.

Standalone release panel shall be

provided for each zone.
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Fire fighting system:

Clean agent system FM200 for control and
moniotring ROOM including above false
ceiling/gypsumboard, and room void .The
fire fighting system should be approved
from civil defence for drawings and material
before erection and the system should
include but not limited the following items:

Photoelectric addressable smokes
detecter and LED indicators at above
false ceiling , trench , and raised floor
voids .

Complete aspirating smoke detecters with
it is (pipes, sampling points, end caps,
..etc

Strobes/Horn.

Seprate power supply if requird for room
fire fighting devices.

Manual releases station at each room
entrance.

Abort switch (station) at each room
entrance

The room (control room) shall be considerd
as a zone which in turn shall be considered
as part of the main addressable control
panel and (monitored ) seperatly by the
addressable panel (fire & trouble signals).
Instruction sheet.

Warning sign.

Spray nozzles as per specification design.
Digital timers.

Bells 6.

Charged cylinders with FM 200.

Pipes, values, supports ... etc.

The ventilation unit and extract fan to be
off when the system operated.

A decorative glass box to cover the
release station, the glass shall be of 6mm
thickness secoreed type.

A plastic hammer inside a wall mounted box
flush with the wall with glass door and key.
Fire stop material (UL listed) to seal all
holes and openings in the trenches, walls
and ceiling.

Standalone release panel shall be
provided for each zone.
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Fire fighting system:

Clean agent system FM200 for server 1
room including above false ceiling/gypsum
board, room void and raised floor .The fire
fighting system should be approved from
civil defence for drawings and material
before erection and the system should
include but not limited the following items:

Photoelectric addressable smokes
detecter and LED indicators at above
false ceiling , trench , and raised floor
voids .

Complete aspirating smoke detecters with
it is (pipes, sampling points, end caps,
..etc

Strobes/Horn.

Seprate power supply if requird for room
fire fighting devices.

Manual releases station at each room
entrance.

Abort switch (station) at each room
entrance

The room (control room) shall be considerd
as a zone which in turn shall be considered
as part of the main addressable control
panel and (monitored ) seperatly by the
addressable panel (fire & trouble signals).
Instruction sheet.

Warning sign.

Spray nozzles as per specification design.
Digital timers.

Bells 6.

Charged cylinders with FM 200.

Pipes, values, supports ... etc.

The ventilation unit and extract fan to be
off when the system operated.

A decorative glass box to cover the
release station, the glass shall be of 6mm
thickness secoreed type.

A plastic hammer inside a wall mounted box
flush with the wall with glass door and key.
Fire stop material (UL listed) to seal all
holes and openings in the trenches, walls
and ceiling.

Standalone release panel shall be
provided for each zone.
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Fire fighting system:

Clean agent system FM200 for server 2
room including above false ceiling/gypsum
board, room void and raised floor .The fire
fighting system should be approved from
civil defence for drawings and material
before erection and the system should
include but not limited the following items:

Photoelectric addressable smokes
detecter and LED indicators at above
false ceiling , trench , and raised floor
voids .

Complete aspirating smoke detecters with
it is (pipes, sampling points, end caps,
..etc

Strobes/Horn.

Seprate power supply if requird for room
fire fighting devices.

Manual releases station at each room
entrance.

Abort switch (station) at each room
entrance

The room (control room) shall be considerd
as a zone which in turn shall be considered
as part of the main addressable control
panel and (monitored ) seperatly by the
addressable panel (fire & trouble signals).
Instruction sheet.

Warning sign.

Spray nozzles as per specification design.
Digital timers.

Bells 6”.

Charged cylinders with FM 200.

Pipes, values, supports ... etc.

The ventilation unit and extract fan to be
off when the system operated.

A decorative glass box to cover the
release station, the glass shall be of 6mm
thickness secoreed type.

A plastic hammer inside a wall mounted box
flush with the wall with glass door and key.
Fire stop material (UL listed) to seal all
holes and openings in the trenches, walls
and ceiling.

Standalone release panel shall be
provided for each zone.
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Fire fighting system:
Clean agent system FM200 for control room
including above false ceiling/gypsum board,
room void and raised floor .The fire fighting
system should be approved from civil
defence for drawings and material before
erection and the system should include but
not limited the following items:

- Photoelectric addressable smokes detecter

and LED indicators at above false ceiling ,

trench , and raised floor voids .

Complete aspirating smoke detecters with it

is (pipes, sampling points, end caps, ..etc

- Strobes/Horn.

Seprate power supply if requird for room fire

fighting devices.

- Manual releases station at each room
entrance.

- Abort switch (station) at each room

entrance

The room (control room) shall be considerd

as a zone which in turn shall be considered

as part of the main addressable control
panel and (monitored ) seperatly by the
addressable panel (fire & trouble signals).

- Instruction sheet.

- Warning sign.

- Spray nozzles as per specification design.

- Digital timers.

- Bells 6”.

- Charged cylinders with FM 200.

- Pipes, values, supports ... etc.

- The ventilation unit and extract fan to be off
when the system operated.

- A decorative glass box to cover the release
station, the glass shall be of 6mm thickness
secoreed type.

- A plastic hammer inside a wall mounted box
flush with the wall with glass door and key.

- Fire stop material (UL listed) to seal all

holes and openings in the trenches, walls

and ceiling.

Standalone release panel shall be provided

for each zone.
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Design, Procurement, installation,
commissioning and connecting to water tank
including all accessories e.g.,
pumps,pipes,fittings,water tank,etc. for a full
operational system of fire hose reel cabinet in
the whole building and fire hydrants & siamese
connection in the building yards as per
requirements of the jordanian civil defence,
where the responsibilty of obtaining the
approvals and stamps and all related costs
and efforts shall be borne by the contractor.
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Portable fire extinguishers as following:

- Portable CO2 fire extinguishers 6Kg
- Portable powder fire extinguishers 12Kg
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Engineering Deisgn, procurement,
construction and installation of 3 (m3)
horizontal cylinderical diesel storage tank,
the length of the tank shall be 3 (m) and
its diameter shall be 1.5m. the shell plate
thickness shall not be less than 4 mm and
material of construction shall be of steel
plates according to ASTM A635/A635M
The tank shall be constructed of 3 main
welded parts; a cylindrical shell, and 2
dished head, where the welding joints of
the tank & fabrication shall follow UL142
(Steel Aboveground Tanks for Flammable
and Combustible

Liquids) welding and fabrication standard
The tank shall be furnished with welded
saddles and shall rest using bolts affixed
to concrete base.

The price shall include connecting the
diesel storage tank to the generator
diesel engine suction including all pipes
and fittings required.
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Closed Circuit Television CCTV System:-
Supply, install, test, and connect
complete CCTV system including
conduits, cables, poles and civil works
related to the concerned item and it shall
be included in the unit price:

ERI~3

Supply, install and connect fixed
outdoor camera TYPE 1 as detailed in
technical specifications and shown on the
drawings and the price include all
requirements to finish this works such as
cables, conduits, poles, civil work.

10

ERI~

Supply, install and connect fixed indoor
camera TYPE 1 as detailed in technical
specifications and shown on the drawings
and the price include all requirements to
finish this works such as cables, conduits,
poles, civil work.

ERI=

Supply, install and connect fixed outdoor
camera TYPE 2 (waterproof) as detailed
in technical specifications and shown on
the drawings and the price include all
requirements to finish this works such as
cables, conduits, poles, civil work.
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1 e | Supply, install and connect Main Cabinet | 15-3
(Indoor Cabinet) including its contents as
described below:

1- 40" wall-mounted LED Monitor, wireless
mouse, HDMI cable (Quantity: 1).

2- UTP patch panel 24 port, with proper
cable terminations (Quantity: 2).

3- 16 port fiber patch panel (Quantity: 1).

4- Shielded RJ45 CAT6 Pass Through
Connectors (Quantity:48).

5- CAT6 metal case keystones
(Quantity:48).

6- CAT 6 Shielded (STP) Ethernet Network
1 meter Patch Cable (Quantity:10).

7- CAT 6 Shielded(STP)Ethernet Network
Patch Cable 0.25/0.3 meter
(Quantity:48).

8- 1000 base LX SFP transceiver module
(Quantity:4).

9- Layer 3 switches 24-port-POE
(Quantity: 2)

10- Stacking DAC Cables (Quantity: 2).

11-Cat 6 Direct Burial Outdoor SF/UTP or
Double shielded with UV protection (
SHIELDED AND FOILED  WITH
UNSHIELDED TWISTED PAIRS) cables
, AWG 23 including installation and
termination for all parts of the system
(Quantity: NA).

12-Network Video Recorder (NVR) and

peripherals including Centralized
management and monitoring software
(Quantity:1).

Notes:

1- Please refer to and follow the technical
specifications and drawings, and ensure
that the quantities are in accordance with
the BOQ table.

2- All active components of the cabinet
must be powered by the central UPS
system of the building.
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1 A | Supply, install and connect outdoor | 15-4
Cabinet, and all of its contents as detailed
below:

1-Outdoor industrial switch 8 port-POE with
proper cable terminations (Quantity: 1)

2-Din-rail (Quantity: 1)

3-2 poles circuit breaker (Quantity: 2)

4-Grounding kit and terminal clamps

5-Minimum 10 power terminal blocks
included.

6-Din-rail mounted power socket(Quantity:1)

7-1000 base LX SFP transceiver module
(Quantity:2)

Notes:

- Please refer to and follow the technical
specifications and drawings, and ensure
that the quantities are in accordance with
the BOQ table.

- All active components of the cabinet must
be powered by the central UPS system of
the building.

1 A | Supply, install, and connect a complete | 15-5
video conference solution comprising one
86-inch 4K interactive touch display with
Android 14, 20-point IR touch, built-in 4K
camera,microphone array,speakers, wireless
screen sharing, Wi-Fi/Bluetooth and OPS PC
with Core i5 11th Gen, 8GB RAM, 256GB
SSD and licensed Windows 11 Pro; one 4K
PTZ camera with 212x optical zoom and
speakerphone with echo cancellation/noise
suppression; three compatible expansion
microphones; and all required accessories.
Note: Please refer to and comply with the
technical specifications to ensure that all
requirements are fully met.

1 A | LED Display 75" with real 8k ulira HD | 15-6
screen(7680 X 4320) Pixels with Al 8K
upscaling.

High contrast ratio with quantum Dot
Nanocell/ Mini LED technology with 4 HDMI
ports( supporting HDMI 2.1, eARC ALLM) the
display shall support USB, LAN(Ethernet),
Wi-Fi and Bluetooth connectivity.

The display is to be powered from 110-220
VAC 50/60 Hz supply

Thr price includes heavy duty wall bracket to
affix the display to the wall
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1 A | Supply and installation of DBC sub- | 15-7
distribution board 400V AC, 50Hz, for CCTV
camera systems, distribution board shall be
12way, (4x3) TP&N+E, equipped with the
residual current circuit breaker (RCCB) 32A
sensitivity 30mA, and MCBs. The board shall
be made steel sheet with thickness not less
than 2mm, coated with thermal paint, in
accordance with design drawings and
specifications required in the tender
document and general regulations for
electrical installations issued by the
company. The price shall include main cable
from UPS to the DBC sub-distribution board.

All  of the above items and its
specifications and quantities must be
approved by the concerned personals
is NEPCO.
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