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Technical Specifications
(Fire Detection and Alarm System)

ITEM 13 : FIRE DETECTION AND ALARM SYSTEM
GENERAL

"Eiectrical General Requirements" applies to this [tem with additions and modifications specified
herein.

REFERENCES

The publications listed below form a part of this specification to the extent referenced. The
publications are referred to in the text by the basic designation only. The edition or the revised
version of such codes and standards current at the date twenty eight (28) days prior to date of bid
submission shall apply. During Contract execution, any changes in such codes and standards shall
be applied after approval by the Owner,

1. Factory Mutual Engineering and Research Corporation (FM)
FM P7825 (2005) Approval Guide Fire Protection

2. National Fire Protection Association (NFPA)
NFPA 70 (2005) National Electrical Code
NFPA 72 (2002) National Fire Alarm Code
NFPA 90A (2002) Installation of Air Conditioning and Ventilating Systems
NFPA 101 (2002) Life Safety Code

3. Institute of Integrated Electrical Engineers ({IEE) PEC (2000) Philippine Electrical Code

4. Underwriters Laboratories Inc. (UL)
UL 268 (1996; Rev thru Oct 2003) Smoke Detectors for  Fire Alarm Signalling Systems
UL 514A (2004) Metallic Cutlet Boxes
UL 514B (2004) Fittings for Conduit and Outlet Boxes
UL 864 (2003; Rev Thru Oct 2003) Control Units and Accessories for Fire alarm Systems
UL. 464 (2003; Rev Thru Oct 2003) Audible Signal Appliances
UL 1242 (2000; Rev thru May 2003} Intermediate Metal Conduit
UL 1971 (2000; Rev thru May 2004) Safety Signaling Devices for the Hearing Impaired
UL 521 (1999; Rev thru Oct 2002) Heat Detectors for Fire Protective Signaling Systems

DESCRIPTION OF WORK
The work includes providing new interior fire alarm system including material, tools, equipment,
installation, and testing necessary for and incidentai to the provision of a complete and usable
standard system conforming to the applicable requirements of PEC, NFPA 70, NFPA 72, NFPA
90A, and NFPA 101, and this specification. Materials and equipment to be furnished under this
contract shall be essentially the current design products of manufacturers regularly engaged in
production of such equipment and shall be listed by the Underwriters’ Laboratories, Inc. in the UL
FPED, or approved by Factory Mutual System and listed in FM P7825.
SUBMITTALS
Submit the following.
1. Shop Drawings

a. System layout

b. System wiring diagrams
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. Technical Specifications
(Fire Detection and Alarm System)
¢. Conductor wire marker schedule

2. Product Data
a. Control panet and modules
b. Batteries
c. Battery charger
d. Manual call point / pull stations
e. Smoke detectors
f. Duct smoke detectors (Optional)
g. Audio/Visual/Alarm horns (Optional)
h. Graphic annunciator panel (Optional)
i. Wiring
j- Conduit
k. Outlet boxes
|. Fittings for conduit and outlet boxes

Data which describe more than one type of item shall be clearly marked to indicate which type the
Contractor intends to provide.

Submit one original for each item and clear, legible, first generation photocopies for the remainder
of the specified copies. incomplete or illegible photocopies will not be accepted. Partial submittals
will not be accepted.

3. Test Reports

4. Preliminary testing

5. Final acceptance testing

Submit for all inspections and tests specified under paragraph entitied "Field Quality Control.”
6. Certificates
a. Qualifications of installer
b. Qualifications of system technician
7. Operation and Maintenance Data
a. Fire alarm system
8. Closeout Submittals

a. System as-built drawings
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Technical Specifications
{Fire Detection and Alarm System}

QUALITY ASSURANCE
1. Qualifications of Installer

The Contractor or installer shall have satisfactorily installed fire alarm systems of the same type and
design as specified herein. Prior to commencing fire alarm system work, submit data showing that
the Contractor or installer has satisfactorily installed three fire alarm systems of the same type and
design as specified herein within the past three years. For each system installed, submit the
following:

a. A detailed summary of the type and design of the system;
b. The contract name or number, completion date of the project and total cost of the system;

¢. The name and telephone number of the facility or installation for which the work was
performed;

2. Manufacturer's Representative

Provide the services of a representative or technician from the manufacturer of the system,
experienced in the installation and operation of the type of system being provided, to supervise
installation, adjustment, preliminary testing, and final testing of the system and to provide instruction
to Owner representative.

3. Qualifications of System Technician
instailation drawings, shop drawings and as-built drawings shall be prepared by, or under the
supervision of, a qualified technician. Qualified technician shall be an individual who is experienced
with the types of work specified herein. Contractor shall submit data showing the name and
certification of the technician at or prior to submittal of drawings.
4. Drawing Requirements
a. System Layout
Submit shop drawings of the system layout showing locations of initiating devices and alarm
horns. Show wire color coding, wire counts, and device wiring order.
b. System Wiring Diagrams
Submit complete wiring diagrams of the system showing points of connection and terminals
used for all electrical connections in the system. Show all modules and lamps in the control
panel.
c. System As-Built Drawings
Upon completion, and before final acceptance of the work, furnish to the Engineer 4
complete sets of as-built drawings; including complete as-built circuit diagrams; of each the

system. The as built drawings shall be as the contract drawings and with title block similar to
contract drawings. '
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{Fire Detection and Alarm System)

MAINTENANCE
1. Spare Parts
Furnish the following spare parts:
a. Five (5) complete sets of system keys
b. One (1) of each type of audible and visual alarm device installed
c. Two (2) of each type of fuse required by the system
d. One (1) spare zone modules for modular type control panels in addition to those instalied
in the panel
e. Two (2) of each type of heat detector installed
f. Tow (2) of each type of smoke detector base and head installed
2. Manuals
Submit operation and maintenance data manuals. The manual shall include: circuit drawings; wiring
and control diagrams; installation instructions; maintenance instructions; safety precautions,
diagrams, and illustrations; test procedures; performance data; and parts list.
MATERIAL REQUIREMENTS
SYSTEM DESIGN
1. Operation
Provide a complete, electrically supervised, zoned, annunciated, fire alarm system as
described herein, and as shown on the drawings. Provide separate circuits from the control
panel to each zone of initiating devices as specified herein.
a. Fire Alarm Signal! Initiation
Operation shall be such that actuation of any:
1) Manual station / Call Point

2) Smoke detector
3) Alarm Bell

Shall cause all of the following actions:

a) All building evacuation alarm devices Audio/visual alarm horns to operate continuously;
b) The annunciators to properly register;

All operations shall remain in the alarm mode until the system is manually restored to normal.
b. Monitoring Integrity of Installation Conductors
All system circuits shall be electrically monitored for integrity including the following:

1) Initiating circuits.

2) Evacuation alarm circuits

Conversion of Existing Transit $hed into Passenger Teminal Buikling
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3) Battery power supply low and no voltage across the standby battery terminals and open
battery circuit. Provide Class A initiating device circuits, and Class A notification device
circuits as defined by NFPA 72. For Class A circuits, provide separate conduits for
outgoing and return (redundant) conductors as required by NFPA 72. A ground fault
condition or single break in any other circuit shall cause operation of the system trouble
signals. Loss of AC power, abnormal AC voltage, a break in the standby battery power
circuit, or low battery voltage shall also cause operation of system trouble signals. The
abnormal position of any switch in the control panel shall also cause operation of the
system trouble signals. Audible and visual equipment for supervision of the AC power
supply shall be energized from the auxiliary DC power supply and vice versa. Trouble
signals shall sound continuously until manually silenced or the system has been restored
to normal.

¢. Walk-Test Mode

Provide system with walk-test mode to allow one person to test alarm and supervisory features of
initiating devices. Walk-test mode shall be enabled from the control panel by authorized service
personnel. Control panel shall display a unique visual indication when system is in walk-test mode.
If testing ceases while in walk-test mode, after a preset delay system shall automatically return to
normal standby mode.

d. Alarm Verification Feature

System shall have a smoke detector alarm verification feature. Upon activation of any area smoke
detector, system shall institute an alarm verification process prior to enabling of the alarm functions
as specified herein. Activation of any initiating device other than an area smoke detector shall cause
immediate enabling of system into alarm mode. If an alarm input from a smoke detector on the initial
zone in alarm is present at the end of an initial delay period not exceeding 20 seconds, all alarm
functions as specified herein shall be immediately enabled. If a smoke detector alarm input is not
present at the end of the initial delay period, a second-stage confirmation period of one minute shall
be initiated. If a smoke detector alarm input is received during the second-stage confirmation period,
all alarm functions shal! be immediately enabled. During the verification process, activation of any
area smoke detector on any zone other than the initial zone in alarm shall also cause system to go
into alarm mode immediately. If no smoke detector alarm input occurs within the second-stage
confirmation period, system shall reset to normal. Any alarm input received from an area smoke
detector after the second-stage confirmation period has elapsed shall cause system to institute a
new verification process.

2. Primary Power

Primary power source shall be 240 volts AC service, transformed through a two winding isolation
type transformer and rectified to 24 volts DC for operation of all initiating device, notification device
signaling line and trouble signal. The alarm current draw of the entire fire alarm system shall not
exceed 80 percent of the rated output of the system power supply modules. Obtain AC operating
power as shown on contract drawings. Provide an independent enclosed circuit breaker with
provisions for locking the cover and operating handle in the "POWER ON" position. Paint the
enclosure red and identify it by the lettered designation "FIRE ALARM SYSTEM POWER".

3. Auxiliary Power
Provide secondary DC power supply for operation of system in the event of faifure of the AC source.

Transfer from normal to emergency power or restoration from emergency to normal power shall be
fully automatic and shall not cause transmission of a false alarm.

Conversion of Existing Transit Shed into Passenger Terminal Buikling
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a. Storage Batteries

Provide sealed lead calcium or sealed lead acid or batteries and charger. Dry cell batteries are not
acceptable. House batteries in the control panel. Provide batteries of adequate ampere-hour rating
to operate the system, including audible trouble signal devices, and under supervisory conditions for
60 hours, at the end of which time batteries shall be capable of operating the entire system in a full
alarm condition for not less than 15 minutes. Provide calculations substantiating the battery
capacity. Provide reliable separation between cells to prevent contact between terminals of adjacent
cells and between battery terminals and other metal parts.

b. Battery Charger

Provide completely automatic high/low charging rate type capable of recovery of the batteries from
full discharge to full charge in 24 hours or less. Provide a trouble light to indicate when batteries are
manually placed on a high rate of charge as part of the unit assembly if a high rate switch is
provided. House charger in the control panel.

COMPONENT DESIGN
1. Control Panel

Control Panel shall comply with the applicable requirements of UL 864. Provide modular type pane!
installed in a surface mounted steel cabinet with hinged door and cylinder lock. Mount with panel
centerline 1.5 m above finished floor elevation. Switches and other controls shall not be accessible
without the use of a key. The control panel shall be a neat, compact assembly containing all parts
and equipment required to provide specified operating and supervisory functions of the system.
Each control panel component shall be UL listed or FM approved and approved by the control panel
manufacturer for use in the control panel. Panel cabinet shall be finished on the inside and outside
with factory-applied enamel finish. Provide main annunciator located on the exterior of the cabinet
door or visible through the cabinet door. Provide audible trouble signal. Provide permanent
engraved rigid plastic or metal identification plates, or silk screened labels attached to the rear face
of the panel viewing window, for all lamps and switches. Provide panel with the following switches:

a. Trouble silencing switch which silences audible trouble signals without extinguishing trouble
indicating lamps. For non-self resetting type switch, upon correction of the trouble condition,
audible signals will again sound until the switch is returned to its normal position. For silencing
switch of the momentary action, self resetting type, the trouble signal circuit shall be
automatically restored to normal upon correction of the trouble condition.

b. Evacuation alarm silencing switch which when activated will silence all alarm notification devices
without resetting the panel, and cause operation of system trouble signals. Subsequent alarms
from additional zones not originally in alarm shall cause activation of the notification devices even
with the alarm silencing switch in the "silenced" position.

c. Individual zone disconnect switches which when operated will disable only their respective
initiating circuit and cause operation of the system and zone trouble signals.

d. Reset switch which when activated will restore the system to normal standby status after the
cause of the alarm has been corrected, and all activated initiating devices reset. Operation of
reset switch shall restore activated smoke detectors to normal standby status.

e. Lamp test switch.

f. Drill switch which will enable test of notification devices and restoration to normal.
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1) Graphic Annunciator Panef (Optional)

Provide panel located as shown. Mount with panel centerline 1.5 m above finished floor elevation.
Panel shall be of the interior type, surface-mounted. Panel shall be provided with the building floor
plan, drawn to scale, with alarm lamps mounted to represent the location of each initiating device.
Panel graphic shall also show the locations of the control panel, and shall have a "you are here"
arrow showing its location. Orient building floor plan on graphic to location of person viewing the
graphic, i.e. the direction the viewer is facing shall be toward the top of the graphic display. Provide
a North arrow. Lamps shall illuminate upon activation of corresponding device and shall remain
illuminated until the system is reset. Panel shall have a lamp test switch.

2. Manual Pull Stations

Provide noncoded single action type with mechanical reset features. Stations shall be surface semi-
flush mounted and interior type as indicated. For surface mounting provide station manufacturer's
approved back box. Back box finish shall match station finish. Equip each station with a terminal
strip with contacts of proper number and type to perform functions required. Stations shall be a type
not subject to operation by jaming or vibration. Break-glass-front stations are not permitted;
however, a pull-lever break-rod type is acceptable provided presence of rod is not required to reset
station. Station color shall be red. Station shall provide visible indication of operation. Restoration
shall require use of a key. Keys shall be identical throughout the system for all stations and control
panel. Mount stations with operating lever not more than 1.2 m above finished floor.

3. Smoke Detectors

Provide smoke detector in accordance with NFPA 101, Life Safety Code. Provide detectors
designed for detection of abnormal smoke densities by the photoelectric principle. Detectors shall
be 4-wire type. Provide necessary control and power modules required for operation integral with
the control panel. Detectors and associated modules shall be compatible with the control panel and
shall be suitable for use in a supervised circuit. Malfunction of the electrical circuits to the detector
or its control or power units shall result in the operation of the system trouble signals. Each detector
shall contain a visible indicator lamp that shall flash when the detector is in the normal standby
mode and shall glow continuously when the detector is activated. Each detector shall be the plug-in
type with tab-lock or twist-lock, quick disconnect head and separate base in which the detector base
contains screw terminals for making all wiring connections. Detector head shall be removable from
its base without disconnecting any wires. Removal of detector head from its base shall cause
activation of system trouble signals. Each detector shall be screened to prevent the entrance of
insects into the detection chambers.

a. 4-Wire Smoke Detectors (Optional)

Detector circuits shall be of the 4-wire type whereby the detector operating power is
transmitted over conductors separate from the initiating circuit. Provide a separate, fused,
power circuit for each smoke detector initiating circuit (zone). Failure of the power circuit
shall be indicated as a trouble condition on the corresponding initiating circuit.

b. Photoelectric Detectors (Optional)

Operate on the light scattering principle using a LED light source. Detector shall respond to
both flaming and smoldering fires. Detectors shall be factory set for sensitivity and shall
require no field adjustments of any kind. Detectors shall have an obscuration rating in
accordance with UL 268.

Conversion of Existing Transit Shed into Passenger Terminal Building .
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¢. Detector Spacing and Location

Detector spacing and iocation shall be in accordance with the manufacturer's
recommendations and the requirements of NFPA 72, except provide at least two detectors in
all rooms of 54 square meters or larger in area. In no case shall spacing exceed 8 by 9 m
per detector, and 9 linear m per detector along corridors. Detectors shall not be placed
closer than 0.9 m from any air discharge or return grille, nor closer than 300 mm to any part
of any lighting fixture.

4. Notification Devices

Provide in accordance with NFPA 72 and as indicated. Do not exceed 80 percent of the listed rating
in amperes of any notification device circuit. Additional circuits above those shown shall be provided
if required to meet this requirement. Effective sound levels shall comply with NFPA 72. Provide
devices in addition to those shown if required in order to meet NFPA 72 sound level requirements.

a. Alarm Horns (Optional)

Surface-mounted vibrating type suitable for use in an electrically supervised circuit and shall have a
sound output rating of at least 90 decibels at 3 m, when tested in accordance with UL 464 while
emitting a slow whoop tone.

b. Visible Devices

Surface-mounted assembly of the stroboscopic type suitable for use in an electrically supervised
circuit and powered from the notification device circuits. Devices shall provide a minimum of 75
candela measured in accordance with UL 1971, but in no case less than the effective intensity
required by NFPA 72 for the device spacing and location shown. Lamps shall be protected by a
thermoplastic tens and labeled “FIRE” in letters at least 12 mm high. Provide visible devices within
300 mm of each audible appliance and as indicated. Visible devices may be part of an audio-visual
assembly. Where more than two devices are located in the same room or corridor, provide
synchronized operation.

5. Conduit
a. Intermediate Metal Conduit (IMC) UL 1242, zinc-coated steel only.
6. Outlet Boxes UL 514A, zinc-coated steel.
7. Fittings for Conduit and Outlet Boxes UL 514B, zinc-coated steel.
8. Wiring
NFPA 70, PEC and NFPA 72. Wire for 240V circuits shall be 3.5 mm? minimum copper conductors.

Wire for low voltage DC circuits shall be 2.0 mm? minimum copper conductors Insulation shall be 75
degree C minimum with nylon jacket. Color codes all wiring.
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EXECUTION
INSTALLATION

Installation shall be in accordance with the requirements of NFPA 70, PEC NFPA 72 and NFPA
90A. Each conductor used for the same specific function shall be distinctively color coded. Each
function color code shall remain consistent throughout the system. Use colors as directed by the
Engineer. All wiring shall be in steel conduit. All circuit conductors shall be identified within each
enclosure where a tap, splice or termination is made. Conductor identification shall be by plastic
coated self sticking printed markers. The markers shall be attached in a manner that will not permit
accidental detachment. Control circuit terminations shall be properly identified. Wire devices so that
their removal will activate system trouble signals. Pigtail or "T" tap connections are prohibited.
Wiring for DC circuits shall not be permitted in the same conduit or tubing as wiring for AC circuits.
Paint all junction box covers red or provide them with permanent labels reading "FIRE ALARM
CIRCUIT." Provide a written schedule of conductor markings identifying each wire marker, the
purpose, the origin, and termination point of each conductor. The conductor wire marker schedule
shall be turned over to the Engineer at the time of preliminary testing with as built drawings.

1. Additional Installation Requirements

Pull all conductors splice free. Make all conductor connections under screw terminals. Provide
insulated barrier type terminal strips at junction points. Use of wire nuts, crimped connectors, or
twisting of conductors is prohibited. All control panels shall be dressed out in a professional manner
with all wires running in the vertical or horizontal plane, cut to exact length, making all turns at 90
degree angles, and tightly bundled and wire wrapped. Conduit may not enter the top of control
panel cabinet.

FIELD QUALITY CONTROL
1. Preliminary Testing

Notify Engineer prior to performing preliminary testing. Contractor shall conduct the following tests
during installation of wiring and system components. Any deficiency pertaining to these
requirements shall be corrected by the Contractor prior to final acceptance testing of the system.
Record results of testing. Submit all test results to the Engineer.

a. Operation of Entire System. Operate all initiating and indicating devices.

b. Operation of Supervisory Systems: Operate all portions to demonstrate correctness of
installation.

¢. Smoke Detector Test: Clean the smoke detectors in accordance with the manufacturer's
recommended procedures. Test smoke detectors using magnet-activated test switch, manufacturer
provided test card, or smoke. Use of aerosol sprays to test smoke detectors is prohibited.

2. Final Acceptance Testing

The Contractor shall notify the Engineer when the system is ready for final acceptance testing.
Request scheduling for final acceptance testing only after all necessary preliminary tests have been
made and all deficiencies found have been corrected to the satisfaction of the equipment
manufacturer's technical representative and the Engineer and written certification to this effect has
been received by the Fire Protection Engineer. The system shall be in service at least 15 calendar
days prior to final acceptance testing. The Contractor shall allow at least 15 calendar days between
the dates final testing is requested and the date the final acceptance testing takes place. The
Contractor shall furnish all equipment, instruments, devices and personnel for this test. The system
shall be tested for approval in the presence of representatives of the manufacturer, the Engineer,
and the Fire Protection Engineer. All necessary tests shall be made including the following, and any
deficiency found shall be corrected and the system retested.
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a. Entire System

Test the entire system by operating all fire alarm initiating, notification, and signalling
devices. Perform tests with the system operating on primary power and repeat the test with
the system operating on battery power only. Provide necessary equipment to test smoke
detectors and heat detectors.

b. Supervisory Systems

All aspects of the supervisory functions of the systems shall be operated. Introduce faults in
each circuit at random locations as directed by the Fire Protection Engineer. Verify proper
trouble annunciation at the controt panel.

3. Additional Tests

When deficiencies, defects or malfunctions develop during the tests required, all further testing of
the system shall be suspended until proper adjustments, corrections or revisions have been made
to assure proper performance of the system. If these revisions require more than a nominal delay,
the Engineer shall be notified when the additional work has been completed, to arrange a new
inspection and test of the fire alarm system. All tests required shall be repeated prior to final
acceptance, unless directed otherwise.
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Technical Specifications
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ITEM 14 : WIRE COMMUNICATION AND SIGNAL SYSTEM
TELEPHONE SYSTEM
GENERAL

Electrical General Requirements applies to this Item with the additions and modifications specified
herein.

DESCRIPTION OF WORK

The telephone/data system shall consist of an interior system of conduits, outlet, boxes, and
junction boxes. While, Loca! Telephone Company as provider for PABX interconnection for data
Ivoice, router / Hub switch/ WI-FI modem with necessary Cat-6 cables.

These details as indicated in the plans should be coordinated to local telephone company as the
provider. Any deviation of the plans and specification shall be brought to the attention of the
Engineer for resolution.

PRODUCTS
CONDUIT AND FITTINGS

a. Conduit shall be polyvinyl-chloride conduit (PVC) where specified, shall be heavy wall, high
impact resistant Schedule 40, with factory made bends, couplings and fittings. PVC cement
for joints shall be of the same brand as for the PVC pipe.

b. No conduits shall be used in any system smaller than 20mm (1/2") diameter electric trade
size, nor shall have more than four (4) 90 degree bends in any one run and where
necessary, pull boxes shall be provided as directed.

c. No wire shall be pulled into any conduit until the conduit system is completed in all details, in
the case of concealed work until all rough plastering masonry has been completed, and in
the case of exposed work until the conduit work has been completed in every detail.

d. The ends of all conduits shall have tightly plugged to exclude plaster, dust and moisture
while the construction of the building is in progress. All conduits shall be reamed to remove
all burrs.

OUTLETS, BOXES AND FITTINGS

a. At all outlets whatever kind, for all system, there shall be provided a suitable fitting, which
shall be either a box or other device especially designed to receive the type of fitting to be
mounted thereon.

b. The Contractor shall consult with the Engineer as to the nature of the various fittings to be
used before installing his outlet fittings, and shall conform strictly in the use of fittings, to the
nature of the appliance to be mounted on them, so that the work, when the completed will be
a finished design.

c. All outlets on concealed conduit work provide galvanized pressed steel outlet boxes on
standard make. These boxes shall be in all cases standard and where such boxes are not
available on the market, special boxes shall be secured by the Contractor at his own
expense. In general outlet boxes shall be at least 100mm diameter, 53mm deep and No. 16
minimum gauge.
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JUNCTION AND PULL BOXES

a. Junction and pull boxes, of code gauge steel, galvanized shall be provided as indicated or
as required for facilitating the pulling of wires and cables. Pull boxes as finished places shall
be located and installed with the permission and to the satisfaction of the Engineer.

b. All junction and pull boxes on exposed conduit work shall be provided with hubs for threaded
pipe entry and covers provided with neoprene gaskets.

LOCAL TELEPHONE COMPANY PROVIDER / INTERCONNECTION OF PABX SYSTEM
a. Al components, connections of Telephone Company shall conform to EIA/TIA standards.

b. Cable terminals shall be the type acceptable to the Telephone Company. Terminals shall be
Cat- 6 as required on the plans.

EXECUTION
INSTALLATION
The telephone installation shall be mounted and as indicated on the plans.

MODEM /Wi-Fi network:

o Connect the cables. Once you've acquired a wireless router, you'll need to connect it to your
existing Internet modem.

» Configure your router. Next, you'li need to use your computer to configure your router's
default settings.

e« Some modems encounter issues when paired with a specific Internet company (e.g.,
Comcast). Double-check your modem's compatibility with your current Internet subscription
before buying (if possible). Calling your ISP is usually the best bet to figure this out.

» If you find that your modem won't work with your current subscription, try to exchange the
modem for a different one that will work.

e The cable output resembles a metal cylinder with a small hole in the middle and screw
threads all around the sides. You'll usually find cable outputs in the wall near the floor in the
ticketing booth and in some place in indoor area.

» In some cases, there will already be a cable connected to the cable outlet.

+ The modem should be relatively high up (e.g., on top of ceiling floor), and it will need to be
close enough to the cable output that you can connect it without stretching or bending the
cable. You'll also need to have a power outlet nearby.

« A modem generally requires a coaxial cable to connect to the cable output, as well as a
power cable to connect to an electrical outlet. Both of these cables should come with your
modem, but if you bought it used, you may need to find replacement cables.

If you plan on attaching the modem to a router, you will also need an Ethernet cable.
Consider buying a longer coaxial cable if the one that you have is too short to allow you to
mount your modem properly.

e Each modem is unique, and you may require additional setup outside of this capacity.
Reading your modem's manual will help make you aware of any additional steps that you
have to take to install the modem.

¢ In most cases, it's important to contact your ISP and inform them that you have a new
modem. The support professional will ask you for some information regarding the modem to
walk you through the first steps.
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CONNECT YOUR PABX TO LOCAL NETWORK AND CONNECT LOCAL TELEPHONE LINES TO
PABX.

e Connect your PABX to the network.

Connect one end of an Ethernet cable to the LAN port of your PABX, and the other
end to any port of your company’'s LAN switch/router.

¢ Power on your PABX.
Plug the provided power cord or power adapter into the power inlet of the PABX, and

the other end to a standard electrical wall socket.
Wait for the system to boot up till the SYSTEM LED starts to blink.

. Connect your PABX to the telephony lines
HORIZONTAL CABLE
All horizontal cabling shall be Category 6 network cables.
TELEPHONE / DATA OUTLETS
All modular jacks shall be data grade Cat- 6.

SHOP DRAWINGS

Prepare and submit complete shop drawings for the telephone system in accordance with the latest
Local Telephone Company.
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ITEM 15 : MECHANICAL GENERAL REQUIREMENT
GENERAL

This section applies to all item of "MECHANICAL WORKS" except where specified in each
individual section.

WORK DESCRIPTION

The work shall include the furnishing of equipment, materials, tools, labor, supervision, and other
services required to install, complete, test and make operational the whole system as described on
the Drawings and the Technical Specifications.

Specifically the work shall involve the following:

a. To supply, deliver, install, wires/cables, conduit, circuit breaker and make operationa! the
variable refrigerant flow type inverter air conditioning units including bathroom exhaust
fans for toilets as shown on the Drawings.

b. To supply and install the refrigerant piping system and condensate drain lines including
necessary insulation and hangers.

¢. To supply and install the electrical wiring connections from the AC supply provided by the
Electrical Contractor which is located close to the point of installation. This shall include
power and control wirings and interlocks with the thermostat control.

SUBMITTALS

Submit shop drawings, manufacturer’s data and certificates for equipment, materials, and finish,
and pertinent details for each system where specified in each individual section, and obtain
approval before procurement, fabrication, or delivery of the items to the job site. Partial submittals
are not acceptable and will be returned without review. Submittals shall include the manufacturer’s
name, trade name, catalogue model, or number, nameplate data, size, layout dimensions, capacity,
project specification and paragraph reference, applicable industry, and technical society publication
references, years of satisfactory service, and other information necessary to establish contract
compliance of each item the Contractor proposes to furnish. Photographs of existing installations
and data submitted in lieu of catalogue data are not acceptable and will be returned without
approval. Submittals shall be a minimum of 5 print copies. Submittals of the contractor shall be
reviewed and returned within a minimum of 21 days, each stamped with appropriate action.

1. Shop Drawings

Drawings shall be a minimum of 350mm x 500mm in size, with a minimum scale of 1:100
except as specified otherwise. Drawings shall include floor plans, sectional views, wiring
diagrams, and installation details of equipment; and equipment spaces identifying and
indicating proposed location, layout and arrangement of items of equipment, control panels,
accessories, piping, ductwork, and other items that must be shown to assure a coordinated
installation. Wiring diagrams shall identify circuit terminals, and indicate the internal wiring
for each item of equipment and the interconnection between each item of equipment.
Drawings shall indicate adequate clearance for operation, maintenance, and replacement of
operating equipment devices. If equipment is disapproved, drawings shall be revised to
show acceptable equipment and be resubmitted.
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2. Manufacturer’s Data

Submittals for each manufactured item shall be manufacturers brochure products,
equipment drawings, diagrams, performance and characteristic curves, and catalogue cuts.

3. Standard Compliance

When materials or equipment must conform to the standards of organizations such as the
American Nationa! Standards Institute (ANSI), American Society for Testing and Materials
(ASTM), National Electrical Manufacturers Association (NEMA), American Society of
Mechanical Engineers (ASME), Air Movement and Control Association, Inc. (AMCA),
American Refrigeration Institute (ARI), and Underwriters’ Laboratories (UL), proof of such
conformance shall be submitted to the Engineers for approval. If an organization uses a
label or listing to indicate compliance with a particular standard, the label or listing will be
acceptable evidence, unless otherwise specified in the individual sections. In lieu of the label
or listing, the Contractor shall submit a certificate from an independent testing organization
which is competent to perform acceptable testing and is approved by the Owner or his
authorized representative. The certificate shall state that the item has been tested in
accordance with the specified organization’s test methods and that the item conforms to the
specified organization’s standard. For materials and equipment whose compliance with
organizational standards or specifications is not regulated by an organization using its own
listing or label as proof of compliance, a certificate of compliance from the manufacturer
shall be submitted for approval. The certificate shall identify the manufacturer, the product,
and the referenced standard and shall simply state that the manufacturer certifies that the
product conforms to all requirements of the project specification and of the reference
standards listed. The edition or the revised version of such codes and standards current at
the date twenty eight (28) days prior to date of bid submission shall apply. During Contract
execution, any changes in such codes and standards shall be applied after approval by the
Owner.

4. Codes, Inspection, Permits and Fees
a. The work under this contract shall conform to the latest requirements of:
1) Philippine National Building Code
2) Regulations of the Local Municipality

b. Nothing contained in these specifications or shown on the drawings shall be construed as
to conflict with the National and local ordinances or laws. All such laws and ordinances
are made a part of these Specifications.

¢. All construction permits and fees for this work shall be obtained at the expense of the
Contractor. The Contractor shall furnish the Owners and Engineers the final certificates of
inspection and approval from the appropriate government authorities.

OPERATION AND MAINTENANCE MANUAL

Furnish an operation and maintenance manual for each item of equipment. Furnish three (3) copies
of the manual bound in hardback binders or an approved equivalent. Fumnish one complete manual
prior to the time that the equipment are performed and furnish the remaining manuals before the
contract is completed. Inscribe the following identification on the cover: the words OPERATION
AND MAINTENANCE MANUAL, the name and location of equipment or the building, the name of
the Contractor, and the contract number. The manual shall include the names, addresses, and the
telephone numbers of each subcontractor installing the equipment, and of the local representatives
for each item of equipment. The manual shall have a table of contents and be assembled to
conform to the table of contents with the tab sheets placed before instructions covering the subject.
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The instructions shall be legible and easily read, with large sheets of drawings folded in. The
manual shall include: wiring and control diagrams with data to explain detailed operation and control
of each item of equipment, a control sequence describing start-up, operation and shutdown;
description of the function of each principal item of equipment; the procedure for starting; the
procedure for operating; shutdown instructions; installation instructions; maintenance instructions;
lubrication schedule including type, grade, temperature range, and frequency, safety precautions,
diagrams, and illustrations; test procedures; performance data; and parts list. The parts list for
equipment shall indicate the sources of supply, recommended spare parts, and the service
organizations which is reasonably convenient to the project site. The manual shall be complete in all
respect for equipment, controls, accessories, and associated appurtenances provided.

POSTED OPERATING INSTRUCTIONS

Furnish approved operating instructions for each system and principal item of equipment for the use
of the operation and maintenance personnel. The operating instructions shall include wiring
diagrams, control diagrams, and control sequence for each principal item of equipment. Operating
instructions shall be printed or engraved and shall be framed under glass or in an approved
laminated plastic and posted where directed by the Owner. Operating instructions shall be attached
to or posted adjacent to each principal item of equipment and include directions for start up, proper
adjustment, operating, lubrication, shut down, safety precautions, procedure in the event of
equipment failure, and other areas as recommended by the manufacturer of each item of
equipment. Operating instructions exposed to the weather shall be made of weatherproof materials
or shall be suitably enclosed to be weather protected. Operating instructions shall not fade when
exposed to sunlight and shall be secured to prevent easy removal or peeling.

SAFETY
1. Rotating Equipment Safety

Couplings, motor shafts, gears and other exposed rotating or rapidly moving parts shall be
fully guarded. The guards shall be cast iron or expanded metal. Guard parts shall be rigid
and suitably secured and shall be readily removable without disassembling the guarded unit.

INSTRUCTION TO OWNER'S PERSONNEL

When specified in other sections, the Contractor shall furnish the services of competent instructors
who will give full instruction to the designated personnel in the adjustment, operation, and
maintenance, including pertinent safety requirements of the equipment or system specified. Each
instructor shall be thoroughly familiar with all the parts of the installation and shall be trained in
operating theory as well as practical operation and maintenance work. Instruction shall be given
during the first regular work week after the equipment or system has been accepted and turned over
to the Owner for regular operation. The number of man-days (8 hours) of instruction fumished shall
be as specified in other sections. When more than 4 man-days of instruction are specified,
approximately half of the time shall be used for classroom instruction. All other time shall be used
for instruction with the equipment or system. When significant changes or modifications in the
equipment or system are made under the terms of contract, additional instruction shall be provided
to acquaint the operating personnel with the changes or medifications.

DELIVERY AND STORAGE
Equipment and materials shall be handled, stored, and protected to prevent damage before, during,

and after installation, in accordance with the manufacturer's recommendations and as approved.
Damaged or defective items shall be replaced without cost to the Owner.
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STANDARD PRODUCTS/SERVICE AVAILABILITY
1. Materials and Equipment

Materials and equipment shall be standard products of manufacturer regularly engaged in the
manufacture of such products, which are of a similar material, design and workmanship. The
standard products shall have been in satisfactory commercial or industrial use for seven years
prior to bid opening. The seven year use shall include applications of equipment and materials
under similar circumstances and of similar size as specified for the Project. The equipment shall
be soled exclusively by a single, stable distributor with after sales capability.

2. Experience Required

The five (5) years experience must be satisfactorily completed by a product which has been sold
or is offered for sale on the commercial market through advertisements, manufacturers’
catalogues, or brochures.

3. Alternative Service Record

Products having less than a five-year field service record will be acceptable if a certified record of
satisfactory field operation for not less than 6000 hours, exclusive of the manufacturer’s factory
or laboratory tests can be shown.

4. Service Record

The equipment items shall be supported by service organizations. The Contractor shall submit a
certified list of qualified permanent service organizations for support of the equipment which
includes their addresses and qualifications. These service organizations shall reasonably be
convenient to the equipment installation and able to render satisfactory service to the equipment
on a regular and emergency basis during the warranty period of the contract.

5. Manufacturer's Nameplate
Each item of equipment shall have a nameplate bearing the manufacturer's name, address,
mode! number, and serial number affixed in a conspicuous place; the nameplate of the
distributing agent will not be acceptable.

SAFETY REQUIREMENTS

Belts, pulleys, chains, gears, couplings, projecting set screws, keys, and other rotating parts located
so that any person can come in close proximity thereto shall be fully enclosed or properly guarded
in accordance with OSHA 29 CFR 1910.219. High temperature equipment and piping so located as
to endanger personnel or create a fire hazard shall be properly guarded or covered with insulation
of a type as specified herein. Items such as catwalks, ladders, and guardrails shall be provided
where required for safe operation and maintenance of the equipment.

MANUFACTURER'S RECOMMENDATIONS

Where installation procedures or any part are required to be in accordance with the manufacturer's
recommendations of the material being installed, printed copies of these recommendations shall be
furnished to the Owners and Engineers prior to installation. Installation of the item will not be
allowed to proceed untili the recommendations are received. Failure to furnish these
recommendations ¢an be cause for rejection of the material.
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ELECTRICAL REQUIREMENTS

Electrical components of mechanical equipment and systems such as motors, starters, and controls
shall be provided under this ltem and shall be as specified herein and as necessary for complete
and operable system. Extended voltage range motors will not be permitted. Interconnecting wiring
for components of packaged equipment shall be provided as an integral part of the equipment.

ELECTRICAL MOTORS

1. All electrical motors of sizes and types as specified for driving air conditioning and
ventilating equipment shall be fumished and erected under this section. All motors shall
be of proper power and speed to suit the specified makes of equipment. If other makes
of equipment are accepted in any case, the proper adjustment of motor speed and
power including affected changes in electrical system circuit breakers and wiring must
be included without additional cost to the Owner. Technical data shall be submitted for
approval before the equipment is purchased.

2. All motor ratings shall be as specified on the drawings.

3. Generally, all motors shall be constant speed, squirrel-cage type motors and energy
efficient except as otherwise listed on plans. Single phase motors shall be capacitor
start induction-run or split phase type as approved for the service.

4. All belt-connected motors shall have adjustable bases and set screws to maintain
proper belt tension, and shall be provided with proper belt guards.

5. All motors and accessories shali comply in all respect with NEMA Standards. Types
shall be as required by Local Code.

8. All motors shall be furnished with type "B" insulation and tropical fungus proofing
according to NEMA standards.

CHANGES IN WORK DUE TO APPROVAL OF ALTERNATE MATERIALS

Assure the cost of, and the entire responsibility for any changes in the work shown on the Contract
Documents which may be occasioned by approval of materials proposed by the Contractor other
than those specified.

GUARANTEE

Fumish the Owner a written guarantee covering the satisfactory operation of the mechanical
installation in all its parts for a period of one (1) year after date of final acceptance of work. During
this period, repair or replace any defective work, materials or equipment furnished and installed
without any cost to the Owner. Include with this guarantee certificate of every material supplier
engaged by this trade of the project.

AS-BUILT DRAWINGS

1. The Contractor shall, during the progress of work, keep record of all deviations of the
actual installation from that shown on the Contract Drawings.

2. Upon completion of work, the Contractor shall submit two (2) copies of the as-built
drawings, signed by the Contractor's Registered Professional Mechanical Engineer and
Owner Project Inspector, indicating the work as actually and finally installed, including
new information not originally shown in Contract Drawings.
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3. Approval of as-built drawings by the Engineer shall be a requirement for final
acceptance of the completed works and of final payment.

QUALITY ASSURANCE
1. Surveys and Measurements:

a. The Contractor shall base measurements, both horizontal and vertical, from
established benchmarks. All work shall agree with these established lines and levels.
Verify all measurements at site and check the correctness of same as related to the
work.

b. Should the Contractor discover any discrepancy between actual measurements and
those indicated, which prevents following good practice or intent of the drawings and
specifications, he shall notify the Owner's representative and shall not proceed with
his work until he has received instructions from the Owner's representative upon
referring the matter to the Engineer.

2. Drawings and Minor Modification:

a. Drawings are diagrammatic and indicate the general arangement of the system and
work included in the contract. Drawings are not to be scaled. The drawing and details
shall be examined for exact location of fixtures and equipment by verifying actual site
conditions.

b. The Contractor shall follow drawings in laying out work and check drawing of other
trades to verify spaces in which work will be installed. Maintain maximum headroom
and space conditions at all points. Where headroom or space conditions appear
inadequate, Owner's representative shall be notified before proceeding with
installation, if directed by the Owner's representative, the Contractor shall, without
extra charge, make reasonable modifications and the layout as needed to prevent
conflict with work of other trades or for proper execution of the work.

¢. Materials and Workmanship

All materiais and apparatus required for the work, except as specified otherwise, shall
be new of first class quality, and shall be furnished, delivered, erected, connected and
finished in every detail, and shall be so selected and arranged as to fit properly into the
building spaces. Where no specific kind or quality of materials is given, first class
standard articled shall be furnished.
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ITEM 16 : VARIABLE REFRIGERANT FLOW AIR-CONDITIONING SYSTEM
GENERAL

“Mechanical General Requirements” applies to this Item with additions and modification specified
herein.

INTRODUCTION

Variable refrigerant flow (VRF) systems vary the flow of refrigerant to indoor units based on
demand. This ability to control the amount of refrigerant that is provided to fan coil units located
throughout a building makes the VRF technology ideal for applications with varying loads or where
zoning is required. VRF systems are available either as heat pump systems or as heat recovery
systems for those applications where simultaneous heating and cooling is required. In addition to
providing superior comfort, VRF systems offer design flexibility, energy savings, and cost effective
installation

VRF TECHNOLOGY

In a VRF system, multiple indoor fan coil units may be connected to one outdoor unit. The outdoor
unit has one or more compressors that are inverter driven, so their speed can be varied by changing
the frequency of the power supply to the compressor. As the compressor speed changes, so does
the amount of refrigerant delivered by the compressor. Each indoor fan coil unit has its own
metering device that is controlled by the indoor unit itself, or by the outdoor unit. As each indoor unit
sends a demand to the outdoor unit, the outdoor unit delivers the amount of refrigerant needed to
meet the individual requirements of each indoor unit .

ADVANTAGES OF A VRF SYSTEM

Control Means Comfort The key to providing comfort is to supply heating or cooling when and
where it is required without swings in room temperature. In conventional systems, the compressor is
either on or off, so even spaces that have individual controls experience fluctuations in room
temperature as the compressor stops and then starts again to maintain the thermostat setting.

In a VRF system, since the speed of the compressor can be varied, the compressor does not cycle
on and off, but operates continuously for longer periods. The required refrigerant flow is supplied to
the indoor fan coil and once the set point is reached, the refrigerant flow is adjusted to maintain the
room temperature smoothly without fluctuation. In addition to having distinct set points, the indoor
unit fan speeds and louver positions can be changed to provide additional comfort in the space.

Design Flexibility

One of the major advantages of a VRF system is the flexibility provided by the diversity of multiple
types and sizes of fan coils are available to fit for any application. The zoning layout for a VRF
system, combining outdoor units, 4-way cassette type fan coils, and hi-wall type fan coils to create
comfortable conditions for varying uses of 15 different spaces within the same building. When
selecting a VRF system, keep in mind that not all systems have the same piping capabilities.
Systems that offer expanded piping capabilities will maximize the application flexibility provided by
the VRF technology. Important considerations when reviewing piping capabilities are: 1) the
maximum elevation difference allowed between the highest and lowest indoor units on a single
system and 2) the distance allowed from the outdoor unit to the farthest fan coil on the system.

Conversion of Existing Transit Shed into Passenger Terminal Building
Port of Lucena, Quezon



151

Technical Specifications
{VRF Air-Conditioning Systems)

Cost Effective

Installation depending on the application, the installation of a VRF system can be a cost effective
alternative to traditional systems that require ductwork or large pipe sizes, and pumps and boilers in
the case of chilled water systems.

Outdoor units are light in weight and have a small footprint. This means that they will fit in a service
elevator, so no crane is required for lifting to a rooftop instaliation. In some cases, savings on the
total construction cost can be achieved since the lightweight unit means that additional support
structure in the roof is not required. . '

Energy Savings

All VRF systems provide energy savings by varying compressor speed and matching the output of
the system as closely as possible to the load. In addition, VRF systems do not experience the same
energy losses as systems that move conditioned air through ductwork. However, differences in
design in the available outdoor units will influence the efficiency level that is achieve

GENERAL REQUIREMENTS

1. Air conditioning units, fan coil units (FCU) and Air-cooled condensing units (ACCU) shall be
of Variable Refrigerant flow (VRF) or variable refrigerant volume (VRV) system.

Air-cooled condensing units (ACCU) shall be 230volts, 3-phase and 60 hertz or as indicated
in the equipment schedule. ACCU shall be of high heat and corrosion resistance.

Fan coil units (FCU) shall be 230volts, 1-phase or 3-phase and 60 hertz as indicated in the
equipment schedule. FCU shall be with washable air filters and wireless thermostat remote
controller. FCU shall be of low noise level or as indicated in the equipment schedule and
shall be provided with adequate vibration insulators.

2. Refrigerant Piping, Fittings and Accessories

Refrigerant piping assembly as used in this section includes pipes, flanges, bolting, gaskets,
valves, relief devices, fittings, and the pressure containing parts of other piping components. It
also includes hangers and supports and other equipment items necessary to prevent
overstressing the pressure containing parts.

a. Piping

ANSI 15 and ANSI B31.5. Compatible with fluids for which they are being used and capable
of withstanding the pressures and temperatures of the service that they are handiing.

b. Tubing

Refrigerant piping shall be seamless copper tubing, hard drawn, type K, ASTM B88. Tubing
used for refrigerant service shall be cleaned, sealed, capped or plugged prior to being
shipped from the manufacturer's plant. Fittings for copper tubing shall be wrought copper or
bronze, brazing or solder joint type ANSI B16.18 or ANSI B16.22. Copper flared type tubing
may be made only in annealed copper tubing ASTM B280 and in nominal sizes smaller than
one- inch only for connection to equipment and no larger than 1-3/8 inches diameter for
other connections. Fianges shall be of bronze ANS| B16.24.

3. Corrosion Prevention
Unless specified otherwise, equipment fabricated from ferrous metals that do not have a zinc

coating shall be treated for prevention of rust with a factory coating or paint system that wiil
withstand 125 hours in a salts-pray fog test except that equipment located outdoors shall be
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tested for 500 hours. The salt-spray fog test shall use a 20 percent sodium chloride solution,
Immediately after completion of the test, the coating shall show no signs of blistering, wrinkling or
cracking, no loss of adhesion, and the specimen shall show no signs of rust creep age beyond
1/8 inch on either side of the scratch mark. The film thickness of the factory coating or paint
system applied on the equipment shall be not less than film thickness used on the test
specimen.

4. Safety Standards

a. Design, Manufacture and Installation of Mechanical Refrigeration Equipment: ASHRAE
Safety Code for Mechanical Refrigeration.

b. Machinery Guards: Fully guard drive mechanisms, or other moving parts. Provide guards
fabricated of steel and expanded metal, rigidly mounted, and readily removed without
disassembly.

5. Fans and Centrifugal Blowers

All fans and centrifugal blowers shall be of the type and capacity indicated and constructed in
accordance with AMCA Standards. Wheels shall be dynamically and statically balanced and free
from vibrations and noise. Fan wheels handling outside air shall have factory applied phenolic
coating. All fans discharged up-blast or exposed to the weather shall be equipped with 11/2-inch
casing drains and piped to the nearest floor drain. All fans with non-ducted inlets shall be
provided with galvanized or aluminum automatic shutters. Centrifugal blower unit shall be
complete with TEFC motor, grease fitting, belt guard and support as scheduled.

Fan shaft hot rolled or forged steel machined to close tolerances for proper bearing fit and
provided with keys for impeller hubs and fan pulleys.

Fan outlet shall be removable angles and hoits for attaching canvas or other flexible connections.
Fan housmg shall be provided with access panels

anddrains

Ceiling mounted; ducted type exhaust fans shall be 230volt, 1-phase and 60 hertz or as
indicated on equipment schedule.

MATERIAL REQUIREMENTS
Variable Refrigerant Flow Air-Conditioning System
1. General

Variable refrigerant flow (VRF) is a type of air conditioning system that uses a single refrigerant
circuit to connect multiple indoor units to a single outdoor unit. VRF systems are also known as
variable refrigerant volume (VRV} systems.

VRF systems are highly efficient and can be used for both heating and cooling

Each indoor fan coil unit has its own metering device that is controlled by the indoor unit itself,
or by the outdoor unit. As each indoor unit sends a demand to the outdoor unit, the outdoor unit
delivers the amount of refrigerant needed to meet the individual requirements of each indoor
unit.

2. Performance Rating
Cooling capacity of unit shall meet the sensible heat requirements and total requirements

indicated. {n selecting unit size, make true allowance for "sensible to total heat ratio" to satisfy
required sensible cooling capacity. Submittais shall include catalogue selection data which
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accounts for sensible to total heat ratio, entering air-conditions at evaporator, and condenser air-
conditions.

3. Air Conditioners, Ceiling Cassette Type Inverter

The air conditioning system has a 4-way air distribution with auto sweep, it can cool an adjacent
room using of the 4-way airflow outlets The fresh air intake device and additional outlet grille can
condition the air in an adjoining room using one of its 4-way airflow sides..

4. Compressors

The VRF systems available on the market today differ according to the number and type of
COMPpressor.

The 3 types of units that will be compared here are:

+ Single Variable Speed Compressor
« Variable Speed Compressor Plus FixedSpeed Compressor
» Multiple Variable Speed Compressors

a.) Single Variable Speed Compressor In this system with a single, large-capacity scroll
compressor, the same compressor starts and runs when there is demand and no redundancy
is available if the compressor fails.

b.) Variable Speed Compressor Plus Fixed-Speed Compressor In this two-compressor system,
the inverter-driven compressor always starts and ramps up until it reaches its maximum
capacity at which time the fixed-speed compressor starts and the inverterdriven compressor
ramps down. This system provides back-up capability.

c.) Multiple Variable Speed Compressors Outdoor units with multiple inverter-driven twin rotary
scroll compressors, as shown in Fig. 5, offer the most complete set of advantages achievable
with a VRF system. The system with 3 inverter-driven compressors also provides greater
back-up capability. If one of the compressors fails, the system will continue to operate at 67%
of its original capacity, and comfort will be maintained in the conditioned space until the faulty
compressor can be replaced. The starting sequence of the compressors is rotated, equalizing
their operating time and thereby minimizing excess operation of an individual compressor.
Multiple inverter-driven compressors allow the unit to provide better part load performance
without the need to use hot gas bypass. Under low-load conditions, the system has the
advantage of running only as many compressors at whatever speed is required to achieve
the capacity necessary to satisfy the load and maintain comfort within the conditioned space.

5. Coils

a. Cooling coils shall conform to ARI 410 and to paragraph entitled, Cooling Coils. Coils
shall be the type indicated or specified herein.

b. The air-cooled condenser coil shall be extended-surface fin-and-tube type with seamless
copper or aluminum construction. Aluminum alloy conforming to ASTM B210, alloy 1100,
shall be used for the tubes, and aluminum alloy conforming to chemica! requirements of
ASTM B209, alloy 7072, shall be used for fins and sheets. Fins shall be soldered or
mechanically bonded to tubes and installed in a metal casing. Coils shall be air tested
under water for leakage. After testing, dry coils for remote type units to remove free
moisture, and cap to prevent entrance of foreign matter. Evacuate and seal coils at the
factory.
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6. Filter Boxes

Provide filter boxes with either hanged access doors or removable panels. Filter boxes shall have
racks for filters arranged for angle pattern. Filters shall be of type indicated and shall conform to
paragraph hereinafter entitled, "Filters".

7. Mixing Boxes

Mixing boxes shall be of physical size to match the basic unit and include equal sized flanged
openings, each sized to handle full air flow. Arrangement of openings shall be as indicated.
Provide openings with dampers of opposed blade type. All damper shafts shall be connected
together by one continuous linkage bar. Arrange dampers for manual operation so that when one
starts to close from its opened position, the other starts to open from its closed position.

8. Controls
a. Condenser Controls

Provide load pressure control to insure condensing temperature for proper system
operation at all ambient temperatures down to 40°F.

b. Condenser Start-up Control Provide condenser with a start-up control package which
permits start-up compressor regardless of low ambient temperatures. Package shall
temporarily bypass system low pressure-start to permit start-up whenever minimum
ambient temperature is below design evaporator coil suction temperature.

8. Refrigerant Circuits

Entire refrigerant circuit shall be dehydrated, purged, and charged with refrigerant and oil at
factory. Factory oii charge shall be the full amount required for operation. Factory charge for
refrigerant shall be the full amount required for operation.

10. Comrosion Protection

Units shall be factory corrosion protected in accordance with paragraph entitled, Corrosion
Prevention.

EXECUTION
INSTALLATION

Application and installation practices for VRF air-conditioning systems shall conform to the
requirements of an acceptable industry standard for installation.

1. General

Install equipment and components in a manner to insure proper and sequential operation of the
equipment and its controls. Installation of equipment not covered herein or in manufacturer's
instructions shall be installed as recommended by manufacturer's representative. Provide proper
foundations for mounting of equipment, accessories, appurtenances, piping and controls
including, but not limited to, supported vibration isolators, stands, guides, anchors, clamps, and
brackets. Foundations for equipment shall conform to equipment manufacturer's
recommendation, unless otherwise shown in the drawings. Set anchor bolts and sleeves
accurately using properly constructed templates. Anchor bolts shall be of adequate length and
provided with welded-on plates on the head end embedded in the concrete. Level equipment
bases, using jacks or steel wedges, and neatly grouted-in with a non-shrinking type of grouting

Conversion of Existing Transit Shed into Passenger Terminal Building
Fort of Lucena, Quezon




155

Technical Specifications

(VRF Air-Conditioning Systems)

mortar. Locate equipment so that working space is available for all necessary servicing such as

shaft removal, disassembling compressor cylinders and pistons, replacing or adjusting drives,

motors, or shaft seals, access to water heads and valves of shell and tube equipment, tube

cleaning or replacement, access to automatic controls, refrigerant charging, lubrication, oil

draining and working clearance under overhead lines. Provide electric isolation between
dissimilar metals for the purpose of minimizing galvanic corrosion.

2. Variable Refrigerant Flow Air-Conditioning System

Install system as indicated, in accordance with the requirements of ASHRAE 15-76 and as
recommended in the manufacturer's installation and operational instructions.

3. Electrical Work

Electric motor driven equipment specified herein shall be provided complete with motors, motor
starters, and controls. Electrical equipment and wiring shall be in accordance with “Electrical
General Requirements” . Motor starters shall be provided complete with properly sized thermal
overload protection and other appurtenances necessary for the motor control wiring required for
controls and devices but not indicated.

4. Piping

a. Piping Sleeves
Pipe sleeves shall be as Galvanized Iron, Schedule 20.

b. Provide refrigerant driers, sight glass liquid indicators, moisture indicators, and strainers in
refrigerant piping for remote installations when not furnished by the manufacturer as part
of the equipment.

c. Locate strainers close to equipment they are to protect. Provide a strainer in the common
refrigerant liquid supply to two or more thermal valves in parallel when each thermal
valve has a built-in strainer. Instali strainers with screen down and in direction of flow as
indicated on strainers body.

d. Solenoid valves shall be installed in horizontal lines with stem vertical and with flow in
direction indicated on the valve. If not incorporated as internal part of the valve, provide
strainers upstream of the solenoid valve. Provide service valves upstream of the solenoid
valve, upstream of the strainer, and downstream of the solenoid valve. Remove the
internal parts of the solenoid valve when brazing the valve.

5. Auxiliary Drain Pans, Drain Connections, and Drain Lines

Provide auxiliary drain pans under all drain pans of the units located above finished ceilings or
over mechanical or electrical equipment where condensate overflow over unit drain pan may
cause damage to ceilings, piping, and equipment below. Provide drain lines for all drain and
auxiliary drain pans. Trap the drain from bottom pan of air-conditioning units to insure complete
pan drainage. Drain lines shall be full size of opening.

6. Air Filters

Provide access panels for all concealed valves, controls, dampers, and other fittings requiring
inspection and maintenance.

7. Inspection Plates and Test Holes

Inspection plates and test holes where required in casings for air balance measurements shall
conform to SMACMA High Pressure Low Velocity Duct Construction Standards. Test holes shall
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be a factory-fabricated, air-tight, non-corrosive test hole with screw cap and gasket. Extend cap
through insulation.

8. Flashing and Pitch Pockets

Provide flashing and pitch pockets for equipment support and roof penetrations and flashing
where piping or ductwork passes through exterior walls.

FIELD TESTS AND INSPECTIONS
1. Tests

All tests shall be performed and materials and equipment required for test shall be fumished by
the Contractor. Tests after installation and prior to acceptance shall be performed in the presence
of a representative of the Owner and subject to his approval. Equipment and material certified as
having been successfully tested by the manufacturer in accordance with referenced
specifications and standards will not require retesting before installation. Equipment and
materials not tested at the place of manufacturer will be tested before or after installation, as
applicable, where necessary to determine compliance with referenced specifications and
standards.

2. Leak Testing

Upon completion of installation of the air-conditioning equipment, test all factories as well as field
refrigerant piping with an electronic-type leak detector to acquire leak tight refrigerant systems. If
leaks are detected at the time of installation or during the guarantee period, remove the entire
refrigerant charge from the system, correct the leaks and retest the system.

3. Evacuation, Dehydration, and Charging

After system is found to be without leaks, evacuate the system using a reliable gauge and a
vacuum pump capable of pulling a vacuum of at least 1 mm lig absolute. Evacuate system in
strict compliance with the triple evacuation and blotter method or in strict accordance with
equipment manufacturer's printed instructions. System leak testing, evacuation, dehydration, and
charging with refrigerant shall comply with the requirement contained in an acceptable industry
standard.

4. Start-Up and Operation Tests

The air-conditioning system and its components shall be started and initially placed under
operation and checked to see that it is functioning correctly. Adjust safety and automatic contro!
instruments as necessary to place them in proper operation and sequence. The operational test
shall be not less than 8 hours.

5. Performance Tests

Upon completion of evacuation, charging, start-up, final leak testing, and proper adjustment of
controls, the system shall be performance tested to demonstrate that it complies with the
performance and capacity requirements of the specifications and plans. Test the system for not
less than 8 hours, during which time hourly readings shall be recorded. At the end of the test
period, the readings shall be averaged and the average shall be considered to be the system
performance.

6. Sound Tests, VRF Air-conditioners Type
Sound pressure level measurements shall be conducted on units designated by the Owner.

Calculate sound power levels by ASHRAE Systems Handbook and Product Directory. Submit
test results and calculations.
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ITEM 17 : SOLAR PANEL CONNECTED ON GRID
SCOPE OF WORK

The scope of works includes Supply, Installation, Testing and Commissioning of Roof-Deck
Mounted On-Grid PV Solar Panel. All necessary, feasibility study, Civil work, Mounting of
Module Structures, PV Medule Installation, [nverter Installation, DC/AC Cabling and
interconnections, Installation of Lightning Arrester and Earthing System according to
standards, Net Metering, and repairs of all necessary inspections from Port of Lucena
Quezon, with MERALCO Electric Company, as part of Pre-Commissioning, if any, and
Commissioning of PV Solar Panel shall be subject to supplier scope including labor, tools
and equipment and all incidental work if required.

GENERAL REQUIREMENTS

a) All works shall be done in accordance with the requirements of the publications and agencies
having jurisdiction, as well as the requirements of the approved standards.

1. Philippine Energy Regulatory Commission - (PERC)
2. Department of Energy - (DOE)
3. Renewable Energy Law (RA No. 9513) - (REL)
4.  Philippine Electrical Code - {PEC)
Philippine National Standard - (PNS)
5.  Confederation of Solar Developers of the Philippines - (CSDP)
6.  Philippines Solar Power Alliance - {(PSPA)

b) Materials Requirements of Solar Panel PV

Solar PV modules and array
Module mounting structure
Junction Boxes

Power Conditioning Unit

DC & AC Switches

Cables and installation accessories
Earthing and lightning protection
Solar Meter and Net Meter

DN BRGN~

Solar PV Modules and Array:

Solar modules shall be Crystaliine (Mono/Poly) (or) Thin Film {or) Concentrator PV modules
type. The peak power output of the PV Module shall be min 550Wp under STC. Module Voc
shall be minimum 40.10V. The power output of the PV module must be reported under
standard test conditions (STC).

The mechanical structure shall withstand gusts of wind / cyclonic wind up to 185 km/hr from
the back side of the panel.

Module Junction box (weather proof), where the module terminals shall be interconnected
and output taken, shall be designed for long life outdoor operation in harsh environments as
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per the relevant specifications and protected against surges. It should have a provision for
“Opening” for replacing the cable, if required.

The modules must be installed according to the supplier's work oriented.

PV modules used in solar power must be warranted for output wattage, which should not be
less than 90% at the end of 10 years and 80% at the end of 25 years.

Module Mounting Structure:

The PV modules will be mounted on roof deck which can withstand loads of modules and
high wind velocities up to 185 km per hour. The support structure used in the solar power
will be hot dip Galvanized Iron (G.1).

The “Mounting Structure” should have the following features:

* The modules support structure shall be Mild Steel /hot dipped Galvanized Iron for holding
the PV modules. The size of angle iron as prescribed by the supplier.

» Each pane! frame structure shall be so fabricated as to be filled on the roof deck on its
legs. The legs of the structure shall be fixed in the roof deck. The foundation shall support
SPV modules at a given orientation, absorb and transfer the mechanical loads to the ground
properly and shall withstand a maximum wind speed of 185 km/hr.

* All nuts and bolts should be made of good quality Stainless Steel.
* The structure should be designed to allow easy replacement of any module.

* The array structure shall be so designed that it will occupy minimum space without
sacrificing the output from the SPV panels.

* The minimum clearance of the lowest part of the module structure and the developed
ground level shall not be less than 500 mm.

Junction Boxes:

The junction boxes must be dust proof, vermin proof, and waterproof, and they must be
manufactured of FRP / Thermoplastic. The terminals must be linked to a copper bus bar
configuration of appropriate size. The junction boxes must have sufficient cable entry ports
with proper cable glands for both incoming and outgoing cables. For simple identification,
suitable markings must be supplied on the bus bar, and cable ferrules must be installed at
the cable termination positions. Each main junction box must include an adequate rated
blocking diode. The junction boxes must be of high quality.

Power Conditioning Unit (PCU):

As SPV array produce direct current electricity, it is necessary to convert this direct current
into alternating current and adjust the voitage levels to match the grid voltage. Conversion
shall be achieved using an electronic Inverter and the associated control and protection
devices. All these components of the system are termed the “Power Conditioning Unit
(PCU)". In addition, the PCU shall also house MPPT (Maximum Power Point Tracker), an
interface between Solar PV array & the Inverter,
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DC & AC Switches
DC SIDE:

* MCB of suitable rating shall be provided for connection and disconnection of array & PCU
for maintenance purpose.

» Switches and Circuit Breakers on the DC side shall be DC rated or they shall be sufficiently
de-rated, if AC rated switches are used.

AC SIDE:
MCB of suitable rating shall be provided for connection and disconnection of PCU & load.
Cables and accessories:

All the cables shall be supplied conforming to {EC 60227/IS 694 & IEC 60502/IS 1554 shall be
of kV grade as per requirement. Only PVC copper cables shall be used.

The sizé of thé ¢ables between array intérconnections, array to junction boxeés, junction box to
PCU, PCU to AC Distribution Box etc shall be selected to keep the voltage drop and losses to
the minimum. Permissible Wire Drop on DC side shall be <= 1%

Earthing and Lightning Protection:

Earthing: The array structure of the PV shall be grounded properly using an adequate number of
earthing kits. All metal casing or shielding of the solar power shall be thoroughly grounded to ensure
safety of the solar power.

Lightning: The SPV solar power

The SPV solar power shall be provided with lightning & over voltage protection. The main aim in this
protection shall be to reduce the over voltage to a tolerable value before it reaches the PV or other
sub system components. The source of over voltage can be lightning, atmosphere disturbances etc.

Solar Meter and Net Meter;

A separate Energy Meter called Solar Meter shall be provided at the output of PCU to record the
energy generation from the Solar power System. (This energy meter should not be integrated with
PCU). Solar energy meter means a unidirectional meter to be installed at the delivery point of the
solar power energy system to measure the solar electricity generated. This Energy Meter should be
tested along with the Net Meter.

Net meter: As per (Renewable Energy and Net Metering) Regulations 2020, net metering system is

to be provided to the solar power consumer. Net meter means the bidirectional energy meter to be
installed at the interconnection point of the consumer with the network of distribution licensee.
Energy meters shall be installed and maintained in accordance with the provisions of the local
electric cooperative. The Contractor /supplier shall maintain the Metering System as per
coordination with local electric cooperative. The defective meter shall be immediately tested and
rectified/ replaced. A solar meter and bidirectional energy meter suitable for the installed solar
power shall be supplied and installed by the contractor after testing and sealing from respective
supplier. Energy Meters must be provided with the necessary data cables if required. The solar
energy meter and net energy meter shall be of accuracy as given and CT and PT shall be utilized
according to metering regulations 2006 and its amendment.
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Mechanical and Design Specification or Equivalent
Mono-Crystalline PV Modules (550W)

Cell Type : Gallium — doped Mono ¢-S| PERC, Half cut cells, 182mm
No. of cells 144

Glass 3.2mm, high transmission , AR coated , tempered
Encapsulation EVA

Back cover White back sheet

Junction box IP 68 rated

Frame 35mm anodized Aluminum Alloy

Cable 1* 4mm?, 350mm length customized

Connectors MC 4 /MC 4 compatible

Dimension 2278mm * 1133mm * 35mm

Weight 27kg

Hail resistance Max @25mm at 23 m/s

wind load 2400 Pa/ 244 kg/m?

Mechanical load 5400 Pa / 550 kg/m?

Temperature Ratings

Operating Temperature ( °C ) - 40 to+ 85
Temp. coefficient of Pmax (% /(°C) )} | -0.35
Temp. coefficient of Vo (% / ( °C) -0.275
Temp. coefficient of Isc (% / ( °C) -0.045

Non. operating temp. NOCT (°C ) 45+/- 2

Electrical Specifications (STC) AE550MD-144
Normal Max. Power  Prmax (Wp) 550
Maximum operating voltage Vuee (V) | 42.57
Maximum operating current lwep (A) | 12.92

Open circuit voltage Ve (V) 51.44
Short circuit current s (A) 13.67
Module efficiency n (%) 21.31

*STC Standard test condition (Irradiance 1000 W/m?, Cell temperature 25 °C and air mass of AM 1.5)

Electrical Specifications (NOMT*) AES50MD-144
Normal Max. Power  Pumax (Wp) 414
Maximum operating voltage Vwee (V) | 40.10
Maximum operating current Iwee (A) | 10.34

Open circuit voltage Vo (V) 47.80
Short circuit current I (A) 10.94
EXECUTION

INSTALLATION

The installation of solar power PV modules on the roof deck must be installed as
supplied, delivered and installed according to the supplier.
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WORKMANSHIP

The work throughout shall be executed in the best and most thorough manner under the
direction of and at the satisfaction of the Registered Electrical Engineer or Master
Electrician, who will interpret the intent meaning of the drawings and specification and
shall have the power to reject any work and materials which in his judgment, are not in
full accordance therewith.

TESTING OPERATIONS

When the electrical installation is completed, the Contractor shall test the installed
electrical materials and equipment in the presence of Registered Electrical Engineer or
Master Electrician. The system shall be free from any defects, shorts or grounds. The
Contractor at no extra cost shall furnish all necessary instruments and personnel
required for the testing.

GUARANTEE

Upon completion and before final acceptance of the work, the Contractor shall furnish
the Engineer a written guarantee stating that all works executed are free from defects on
materials and workmanship. The guarantee shall be for a period of one year from the
date of the final acceptance. Any work that becomes defective during the said period
shall be corrected / replaced by the Contractor at his own expense in a manner
satisfactory to the Authority.
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ITEM 18 : PROJECT BILLBOARD

SPECIFICATION
The Project Billboard shall be installed at location(s) designated by the Engineer.

The size and specifications of materials for the standard billboard shall be 4ft. x 8ft. (1,200mm x
2,400mm) using %2 inch (12mm) marine plywood or tarpaulin poster on 3/16 inch (5mm) marine

plywood.
Project billboards shall not contain Name(s) and/or picture(s) of any personages.

See attached drawings for further details of the standard billboard.
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ITEM 19 : SAFETY SIGNAGES AND BARRICADES

DESCRIPTION

This work includes the furnishing and installing of safety signages and barricades in accordance
with the specifications and to the details shown below in the drawings, or as directed by the

Engineer.
SPECIFICATION
The Signage’s and Barricades shall be installed at [ocation(s) designated by the Engineer.

The sizes of the standard signages shall be 2-2/3ft x 4ft (800mm X 1,200mm) for fixed type and
2ft x 2-2/3ft (600mm x 800mm) for mobile type. For barricade standard 2ft x 2-2/3ft (600mm x
800mm) shall be provided.

The materials to be used for signages and barricades are ¥ inch (12mm) marine plywood or
tarpaulin poster on 2" x 2" (50mm x 50mm) good lumber frame (see drawing below).

The printing or painting shall be the discretion of the Engineer.
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BID SUMMARY
CONVERSION OF EXISTING TRANSIT SHED INTO PASSENGER TERMINAL BUILDING

Port of Lucena, Quezon

mu.lnmra\
PORTH .
AUTHOAITY Pogs

" NoO.

BILL NO.

BILL NO.

BILL NO.

DESCRIPTION OF WORK

AMOUNT
{Pesos)

1 GENERAL EXPENSES
2 REMOVAL, EXCAVATION AND DISPOSAL WORKS

3 CONVERSION OF EXISTING TRANSIT SHED INTO PASSENGER TERMINAL BUILDING

BID PRICE

Name of Firm Name of Bidder/Authorized Representative

{Signatoty's Legal Capacity)

Date



BILL OF QUANTITIES

CONVERSION OF EXISTING TRANSIT SHED INTO PASSENGER TERMINAL BUILDING

Port of Lucena, Quezon

PHILIPPINE
PORTS \
AUTHORITY

(=2

" TOTAL FOR BILL NO, 1

: . R UNIT PRICE AMOUNT
NO. DESCRIPTION OF WORK - UNIT QTy. (Pesos) .. {(Pesos)
1% (2) . (3) (4) (5) (4) x (5)
BILL NO. EXP
1.01 Mobilization, demobilization and cleaning fot 1
1.02 Rental of temporary site office and residence for the Engineer and staff mo. 14
1.03 Maintain temporary site office and residence for the Engineer and staff mo. 14
1.04 Provide Construction Safety and Health Program in the execution mo. 14
of the project
e e o D —T e L e e

Name of Bidder/Authorized Representative
{Signatory's Legal Capacity)

Page 1 of 10




BILL OF QUANTITIES
CONVERSION OF EXISTING TRANSIT SHED INTO PASSENGER TERMINAL BUILDING ot )

Port of Lucena, Quezon

B _ L o Iy o UNITPRICE - | ~. AMOUNT |
o NOG L ‘,, FOE DESCRIPTION OF WORK - UNIT - QTY | (Pesos) ' {Pesos) .
O R RS DU (2) ==. i, (3) 5 (4);.__....":' (5) - (4),((5);,--.

BILLNO., | 2 REMOVAL, EXCAVATION AND DISPOSAL WORKS

2.01 Remove and dispose existing zocalo and smoothen with with mortar l.m. 33
2.02 Remove existing G.|. pipe and wire wall and turn-over to the authority sq.m. 228
2.03 Remove existing G.1. pipe and wire ceiling and turn-over to the authority sq.m. 190
2.04 Remove existing ICPB prior for construction of building, pumphouse, sqQ.m. 610

electrical works, pipes, and septic tank
2.05 Excavate and backfill existing fill materials piror to the construction cu.m. 321
of wall footing, electrical works, septic tank, and up to

required elevation for male and female toilet

2.06 Remove and dispose existing slab on grade prior to the installation sg.m. 190
of ductbank, pipes, and for upgrading of elevation for toilet

2.07 Remove and dispose existing concrete pavement prior to the installation sq.m. 27
of electrical works

2.08 Remove portion of existing roofing sq.m. 596

Name of Bidder/Authorized Representative
(Signatory's Legal Capacity) Page 2 of 10
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' : AMOUNT B
DESCRIPTION OF WORK (Pesos) PO
: e T (2)- =_ EREEICHIASEAS - {4y % (5) -
2.09 Remove and dlspose portion of emstlng CHB wall sq.m. 672
210 Remove and dispose existing ramp and stairs sg.m. 45
2.11 Remove existing curly on ramp and smoothen with mortar L.m. 52

" TOTAL FORBILL NO. 2 -

Name of Bidder/Authorized Representative
{Signatory's Legal Capacity) Page 3 of 10



BILL OF QUANTITIES

CONVERSION OF EXISTING TRANSIT SHED INTO PASSENGER TERMINAL BUILDING

Port of Lucena, Quezon

PHILIPPINE ‘
poRTa BT .
AUTHORITY "7

R - N ‘ L .. 7|~ UNIT PRICE AMOUNT
NO. - DESCRIPTION OF WORK L UNIT ~QTY. (Pesos) - (Pesos)
@ | - _ (2) AN @ . @ (5)_ (4) X (5)
BiLL NO.| 3 CONVERSION OF EXISTING TRANSIT SHED INTO PASSENGER TERMINAL BUILDING
3.01 Supply & install Pre-insulated panels, Pre-painted Hi-rib sq.m. 346
Main Roofing-Single Metal (Rib-type) (0.6mm PPGL)
with UPI Board 25mm thk on Louver Vent
3.02 Supply & install 6mm thk. Solid polycarbonate roof sheet sg.m. 163
3.03 Supply, fabricate and install carpentry works for floor standing, lot 1
pantry cabinets, and ticketing counter including marine plywood,
good lumber, wood slats and other accessories
3.04 Construct 100mm thick CHB wall including reinforcement sq.m. 35
3.05 Construct 150mm thick CHB wall including reinforcement s¢.m. 477
3.06 Supply & place 4,000 psi. concrete for wall footing cu.m. 10
3.07 Supply & install steel reinforcement for wall footing kg. 330
3.08 Construct 4,000 psi. concrete slab and ramp on-fill including reinforcement sq.m. 329
3.09 Supply, place and compact gravel bedding cu.m. 33
310 Supply, spread and compact aggregate sub-base course cu.m. 35
3.1 Supply and install Drywall partition sq.m. 204

Name of Bidder/Authorized Representative
(Signatory's Legal Capacity) Page 4 of 10




BILL OF QUANTITIES

CONVERSION OF EXISTING TRANSIT SHED INTO PASSENGER TERMINAL BUILDING

Pmu"mrg\
FORTS
AUTHORITY

i,
Port of Lucena, Quezon
_ ‘ S e ‘ - UNIT PRICE AMOUNT
NO. ' ~ DESCRIPTION OF WORK . UNIT QTy. - (Pesos) (Pesos)
(1) _ N __(3) (4) (5 (4) x (5)
3.12 Supply, fabricate & install structurat steel for columns and beams kg. 94,942
3.13 Supply and apply Elastomeric paint (2-coats) sg.m. 2,083
3.14 Supply and apply Flat latex paint {2-coats) $Q.m. 1,107
3.15 Supply and apply Quick dry enamel paint (2-coats) sq.m. 15
3.16 Supply and apply water proofing sq.m. 161
317 Supply and apply gloss acrylic water based roof paint with epoxy primer sq.m. 2,112
3.18 Supply and place 0.80mm thk. Wood Grain Laminated sq.m. 243
3.19 Supply and place Wood Composite Plastic (WPC) Fluted Panel sg.m. 111
3.20 - Supply and install 1.2m x 0.6m Porcelain tile finish white marble sq.m. 1,435
3.21 Supply and install 0.6m x 0.6m Porcelain tile finish various design sg.m. 507
3.22 Supply and install 0.6m x 0.6m Unglazed Ceramic tile finish light gray sg.m. 153
3.23 Supply and install 0.6m x 0.6m non-slip tile finish sq.m. 101
3.24 Supply and install 0.3m x 1.5m Porcelain tile finish, wood look sq.m. 135

Name of Bidder/Authorized Representative

(Signatory's Legal Capacity)

Page 5of 10




BILL OF QUANTITIES

CONVERSION OF EXISTING TRANSIT SHED INTO PASSENGER TERMINAL BUILDING

Port of Lucena, Quezon

FHICSMNE
PORTS ‘
AUTHORITY “ggo

- : o L . o UNIT PRICE
NO. - : - ' DESCRIPTIONOF WORK . .. . UNIT “QTyY. {Pesos) _
3.25 Supply and install 20-22mm aluminum profile entrance matting sgq.m. 30
3.26 Supply and install 0.3m x 0.6m Glaze Ceramic wall tiles sq.m. 375
3.27 Supply and install Tactile Blocks sq.m. 19
3.28 Supply and install 12mm thk granite countertop and splash board sg.m. 33
3.29 Supply and place Stair Nosing f.m. 199
3.30 Supply and install Aluminum Composite Panels and accessories sg.m. 404
3.31 Supply and install 12mm thk. Gypsum board on 0.40mm thk
galvanized steel ceiling suspension system at 0.40m O.C. (furring)
carrying channel) and suspension rod sq.m. 1,569
3.32 Supply and install Aluminum Clip-in Perforated Panel including accessories sg.m. 1,155
(1.20m x 0.60m x 0.7mm)
3.33 Supply and instalt Aluminum Clip-in Perforated Panel including accessories sg.m. 138
(0.60m x 0.60m x 0.7mm)
3.34 Supply and install wood ptastic composite panel (WPC} ceiling baffle, 50mm x 90mm sq.m. 545
3.35 Supply, fabricate and install stainless steel materials, buffed
finish including skirting and other accessories lot 1

- AMOUNT
(Pesos)
(4 x (5).

Name of Bidder/Authorized Representative
(Signatory's Legal Capacity) Page 6 of 10




BILL OF QUANTITIES

CONVERSION OF EXISTING TRANSIT SHED INTO PASSENGER TERMINAL BUILDING

Port of Lucena, Quezon

PHILIFPINE \
PORTS
AUTHORITY g

" NO.

 DESCRIPTIONOFWORK '

RIS D @

3.36 ~ Supply and install fabricated 1.5 mm thk. Aluminum Framed Doors and
Windows, clear tempered glass windows, and re-installation of newly
removed windows including accessories

3.37 Supply and install fabricated Marine Plywood Finish Flush Doors
including door jambs, hinges, locksets and other accessories

3.38 Supply and install fabricated Cold rolled steel emergency exit Doors

with panic pushbar lock including jumbs and accessories

339 Supply and install fabricated 12mm thk. Glass Partition including accessories

3.40 Supply and install fabricated 16mm thk. Low-E laminated glass
curtain wall system including accessories

3.41 Supply, fabricate and install Phenolic anti-bacterial water proof Toilet
partition 12mm thk, including stainless hinges, lock indicators, bottom

support door knobs, ledge, coat hooks and other accessories

3.42 Supply and install kitchen and toilet fixtures including accessories

343 Supply and install water line pipes and fittings including other accessories

3.44 Supply and install sewerage pipes and fittings including accessories.

3.45 Supply and install drainage pipes and fittings including accessories.

fevde e oo UNIT PRICE CAMOUNT -
CUNT | caTY. | (Pesos) (Pesos)
) 4 (& (4) x (5)

lot 4

lot 1

set 2

lot 1

sq.m. 505

lot 1

lot 1

lot 1

lot 1

lot 1

Name of Bidder/Authorized Representative

(Signatory's Legal Capacity) Page 7 of 10




BILL OF QUANTITIES

CONVERSION OF EXISTING TRANSIT SHED INTO PASSENGER TERMINAL BUILDING

Port of Lucena, Quezon

bnlu!lm!g\
PORTS
AUTHORITY g

and other apurtenances

P o . : ' fr 3 IR UNIT PRICE AMOUNT:
- NOY : ' : DES_CRIPTION OF WORK UNIT: - QTY, . (Pesos) (Pesos}
L m o R v M @ - (B) () x(8)
3.46 Caonstruct septic vault including fittings and accessories no. 2
3.47 Construct Pumphouse including apurtenances lot 1
3.48 Supply, deliver and install wires and cables of various sizes lot 1
3.49 Supply, deliver and install conduit pipe including fittings of various sizes lot 1
3.50 Supply, deliver and install wiring devices lot 1
3.51 Supply, deliver and install protective devices lot 1
3.52 Supply, deliver and install lighting fixtures lot 1
3.53 Supply, deliver and install lightning protection and accessories lot 1
3.54 Supply, deliver and install auxiliary system:
a) Background Music / Paging Afarm (BGM/PA) lot 1
b} Fire Detection Alarm System (FDAS) lot 1
¢) Telephone System lot 1
3.55 Supply, deliver and install airconditioning unit lot 1
and other apurtenances
3.56 Supply, deliver and install Ventillation unit lot 1

Name of Bidder/Authorized Representative

(Signatory's Legal Capacity) Page 8 of 10




BILL OF QUANTITIES
CONVERSION OF EXISTING TRANSIT SHED INTO PASSENGER TERMINAL BUILDING i) )

Port of Lucena, Quezon

ESCRIPTION OF WORK

Supply and install f|re protectlon system mcludlng testmg, commisioning,
fire extinguishers and other accessories

3.58 Construct Reinforced Concrete for duct bank, handhole, lot 1
and pedestal post

3.59 Supply, deliver and install directional and identification signages tot 1
including accessories

3.60 Supply and install Photoluminescent signs & path marking for emergency lot 1
route including its accessories

361 Supply and deliver office furnitures, gang chairs, and drinking fountain lot 1

3862 . Supply, deliver and install Turnstile Gate Access Control System lot 1
Integrated to QR code ticketing system including appurtenances

3.63 Supply, deliver and install PPA Logo and pahiyas accent pattern lot 1
including accessories

3.64 Supply, deliver and instal! distribution transformer including lot 1
accessories and other incidental expenses

365 Restoration of demolished pavement and slab on grade sq.m. 217

366 Re-installation of removed interlocking concrete paving blocks sq.m. 97

Name of Bidder/Authorized Representative
(Signatory's Legal Capacity) Page 9 of 10



BILL OF QUANTITIES
CONVERSION OF EXISTING TRANSIT SHED INTO PASSENGER TERMINAL BUILDING i )

Port of Lucena, Quezon

T~ UNIT.PRICE: ~
(Pésos)
(5)

~ AMOUNT
RO FSOREE

3.67 Supply deliver and install solar panel system including framing, lot 1
incidental expenses, and other accessories

Name of Bidder/Authorized Representative
(Signatory's Legal Capacity) Page 10 of 10




item 1.01

Item 1.02

Item 1.03

Item 1.04

BQ-11
BOQ and Attachments
(Annex 1 - Basis of Payments)

BASIS OF PAYMENT FOR WORK ITEMS INCLUDED IN THE PROPOSAL

The work items included in the propesal and the basis of payments are as follows:

BILL NO. 1
GENERAL EXPENSES

Mobilization, demobilization, and cleaning

The quantity to be paid for shall be the minimum equipment requirement enumerated
in the bid documents mobilized, demobilized and cleaning of the site and accepted by
the Engineer. The contract lump sum price shall be full compensation for furnishing all
materials, labor, equipment, tools, and incidentals necessary to mobilize and
demobilize all the minimum equipment requirement enumerated in the bid documents
including cleaning of the site. Fifty percent (50%) of the total amount shall be payable
after the mobilization activity while the remaining (50%) payable after demobilization
and cleaning.

Rental of temporary site office and residence for the Engineer and staff

The quantity to be paid for shall be the actual rental of site office and residence for the
engineer and staff and accepted by the Engineer. The contract unit price shall be full
compensation for furnishing all materials, labor, equipment, tools, and incidentals
necessary for the provision of temporary site office and residence for the engineer and
staff.

Maintain temporary site office and residence for the Engineer and staff

The quantity to be paid for shall be the actual services rendered in maintaining the site
office and accepted by the Engineer. The contract unit price shall be full compensation
for furnishing all materials, labor, equipment, tools, and incidentals necessary to
complete the maintenance of the temporary site office and residence as well as other
expenses such as provision for electric power, telephone bill, potable water supply,
janitorial and security services.

Provide construction safety and Health Program in the execution of the project

The quantity to be paid for shall be the actual implementation of construction safety
and health program and accepted by the Engineer. The contract unit price shall be full
compensation for furnishing all materials, labor, equipment, tools, and incidentals
necessary to complete the implementation of the Construction Safety and Health
Program, as required and approved by the Department of Labor and Employment
(DOLE).

Conversion of Existing Transit Shed into Passanger Terminal Building
Port of Lucena, Quezon



Item 2.01

ltem 2.02

Item 2.03

Item 2.04

Item 2.05

Item 2.06

BQ-12
BOQ and Attachments
(Annex 1 - Basis of Payments)

BILL NO. 2
REMOVAL, EXCAVATION AND DISPOSAL WORKS

Remove and dispose existing zocalo and smoothen with mortar

The quantity to be paid for shall be the actual length in linear meter of existing zocalo
to be removed, disposed and smoothened with mortar in accordance with the plans
and specifications and accepted by the Engineer. The contract unit price shall be full
compensation for furnishing all materials, labor, equipment, tools, and incidentals
necessary to complete the work.

Remove existing G.l. pipe and wire wall and turn-over to the authority

The quantity to be paid for shall be the actual area in square meter of existing G.I. pipe
and wire wall to be removed and turned over to authority in accordance with the plans
and specifications and accepted by the Engineer. The contract unit price shall be full
compensation for furnishing all materials, labor, equipment, tools, and incidentals
necessary to complete the work.

Remove existing G.I. pipe and wire ceiling and turn-over to the authority

The quantity to be paid for shall be the actual area in square meter of existing G.l. pipe
and wire ceiling to be removed and turned over to authority in accordance with the
plans and specifications and accepted by the Engineer. The contract unit price shall be
full compensation for furnishing all materials, labor, equipment, tools, and incidentals
necessary to complete the work.

Remove existing ICPB prior for construction of building, pumphouse, electrical
works, pipes, and septic tank

The quantity to be paid for shali be the actual area in square meter of existing ICPB to
be removed prior for the construction of building, pumphouse, electrical works and
septic tank in accordance with the plans and specifications and accepted by the
Engineer. The contract unit price shall be full compensation for furnishing all materials,
labor, equipment, tools, and incidentals necessary to complete the work.

Excavate and backfill existing fill materials prior to the construction of wall
footing, electrical works, septic tank, and up to required elevation for male and
female toilet

The quantity to be paid for shall be the actual volume in cubic meter of existing fill
materials to be excavated prior to the construction of wall footing, electrical works,
septic tank and the upgraded elevation for male and female toilet, including backfilling
thereinafter in accordance with the plans and specifications and accepted by the
Engineer. The contract unit price shall be full compensation for furnishing all materials,
labor, equipment, tools, and incidentals necessary to complete the work.

Remove and dispose existing slab on grade prior to the installation of ductbank,
pipes, and for upgrading of elevation for toilet

The quantity to be paid for shall be the actual area in square meter of existing slab on
grade to be removed prior to the installation of duct bank, pipes, and for upgrading of
elevation for toilet including disposal of debris in accordance with the plans and
specifications and accepted by the Engineer. The contract unit price shall be full
compensation for furnishing all materials, labor, equipment, tools, and incidentals
necessary to complete the work.

Conversion of Existing Transit Shed intc Passenger Terminal Building
Port of Lucena, Quezon



Item 2.07

Item 2.08

Item 2.08

Item 2.10

item 2.11

BQ-13
BOQ and Attachments
{Annax 1 - Basis of Payrments)

Remove and dispose existing concrete pavement prior to the installation of
electrical works

The quantity to be paid for shall be the actual area in square meter of existing concrete
pavement to be removed prior to the installation of electrical works including disposal
of debris in accordance with the plans and specifications and accepted by the
Engineer. The contract unit price shall be full compensation for furnishing all materials,
labor, equipment, tools, and incidentals necessary to complete the work.

Remove portion of existing roofing

The quantity to be paid for shall be the actual area in square meter of portion of
existing roofing to be removed in accordance with the plans and specifications and
accepted by the Engineer. The contract unit price shall be full compensation for
furnishing all materials, labor, equipment, tools, and incidentals necessary to complete
the work.

Remove and dispose portion of existing CHB wall

The quantity to be paid for shall be the actual area in square meter of portion of
existing CHB wall to be removed and disposed in accordance with the plans and
specifications and accepted by the Engineer. The contract unit price shall be full
compensation for furnishing all materials, labor, equipment, tools, and incidentals
necessary to complete the work.

Remove and dispose existing ramp and stairs

The quantity to be paid for shall be the actual area in square meter of existing ramp
and stairs to be removed and disposed in accordance with the plans and specifications
and accepted by the Engineer. The contract unit price shall be full compensation for
furnishing all materials, labor, equipment, tools, and incidentals necessary to complete
the work.

Remove existing curb on ramp and smoothen with mortar

The quantity to be paid for shall be the actual length in linear meter of existing curb on
ramp to be removed and smoothened with mortar in accordance with the plans and
specifications and accepted by the Engineer. The contract unit price shall be full
compensation for furnishing all materials, labor, equipment, tools, and incidentals
necessary to complete the work.

BILL NO. 3

CONVERSION OF EXISTING TRANSIT SHED INTO PASSENGER TERMINAL BUILDING

Item 3.01

Supply & install pre-insulated panels, Pre-painted Hi-rib Main Roofing-Single
Metal (Rib-type) (0.6mm PPGL) with UPI Board 25mm thk on Louver Vent

The quantity to be paid for shall be the actual area in square meter of Pre-insulated
panels, pre-painted Hi-rib Main Roofing-Single Metal (Rib-type) (0.6mm PPGL) with
UPI Board 25mm thk on Louver Vent to be supplied and installed in accordance with
the plans and specifications and accepted by the Engineer. The contract unit price
shall be full compensation for furnishing all materials, labor, equipment, tools, and
incidentals necessary to complete the work.

Cornversion of Existing Transit Shed info Passenger Terminal Buifding
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item 3.02

Item 3.03

Item 3.04

Item 3.05

Item 3.06

Item 3.07

Item 3.08

BQ-14
BOQ and Attachments
{Annex 1 - Basis of Payments)

Supply & install 6mm thk. Solid polycarbonate roof sheet

The quantity to be paid for shall be the actual area in square meter of 6mm thk Solid
Polycarbonate roof sheet to be supplied and installed in accordance with the plans and
specifications and .accepted by the Engineer. The contract unit price shall be full
compensation for furnishing ali materials, labor, equipment, tools, and incidentals
necessary to complete the work.

Supply, fabricate and install carpentry works for floor standing, pantry cabinets,
and ticketing counter including marine plywood, good lumber, wood slats and
other accessories

The quantity to be paid for shall be the actual lot of carpentry works for floor standing,
pantry cabinets, and ticketing counter including marine plywood, good lumber, wood
slats and other accessories to be supplied, fabricated and installed in accordance with
the plans and specifications and accepted by the Engineer. The contract unit price
shall be full compensation for furnishing all materials, labor, equipment, tools, and
incidentals necessary to complete the work.

Construct 100mm thick CHB wall including reinforcement

The quantity to be paid for shall be the actual area in square meter of 100mm thick
CHB wall including reinforcement to be constructed in accordance with the plans and
specifications and accepted by the Engineer. The contract unit price shall be full
compensation for furnishing all materials, labor, equipment, tools, and incidentals
necessary to complete the work.

Construct 150mm thick CHB wall including reinforcement

The quantity to be paid for shall be the actual area in square meter of 150mm thick
CHB wall including reinforcement to be constructed in accordance with the plans and
specifications and accepted by the Engineer. The contract unit price shall be full
compensation for furnishing all materials, labor, equipment, tools, and incidentals
necessary to complete the work.

Supply & place 4,000 psi. concrete for wall footing

The quantity to be paid for shall be the actual volume in cubic meter of 4,000 psi.
concrete for wall footing to be supplied and set-in-placed in accordance with the plans
and specifications and accepted by the Engineer. The contract unit price shall be full
compensation for furnishing all materials, labor, equipment, tools, and incidentals
necessary to complete the work.

Supply & install steel reinforcement for wall footing

The quantity to be paid for shall be the actual weight in kilogram of steel reinforcement
for wall footing to be supplied and installed in accordance with the plans and
specifications and accepted by the Engineer. The contract unit price shall be full
compensation for furnishing all materials, labor, equipment, tools, and incidentals
necessary to complete the work.

Construct 4,000 psi. concrete slab and ramp on-fill including reinforcement
The quantity to be paid for shall be the actual area in square meter of 4,000 psi,

concrete slab and ramp on-fill including reinforcement to be constructed in accordance
with the plans and specifications and accepted by the Engineer. The contract unit price

Conversion of Existing Transit Shed into Passenger Taminal Building
Port of Lucena, Quezon



