- DED2026_0021

Republic of the Philfippines
Quezon City

DEPARTMENT OF ENGINEERING

Civic Center Building B, Quezon Cily Hall Compound, Elliptical Road
D:Iaman Central 1100 Quezon City
 Trunkline: +63 2 B98E 4242
E-mail address: engineering@guezoncity.gov.ph

% PILIPINAS %

PROJECT T]TLE: REHABILITATION OF E.RODRIGUEZ HEALTH CENTER WITH
: INSTALLATION OF SOLAR POWER SYSTEM INCLUDING BATTERY
STORAGE

LOCAT!ON : BARANGAY QUIRINO 2B, DISTRICT 3, QUEZON CITY

GENERAL AND SPECIAL CONDITIONS OF CONTRACT AND TECHNICAL
SPECIFICATIONS

Table of Contents

L. GENERAL CONDITIONS w...oooeeo e 3

1. DEFINITIONS ...ooocoreeeeeeeeoo S 3
2 EXA.éV\lNATION OF MEMBER..........c..ccomvermrcinnrnssernis oo, et 3
8. LOCATION oot 3
4. EXECUTION, CORRELATION AND INTENT OF DOCUMENTS. ... 3
5. DETAILED DRAWINGS AND INSTRUCTIONS ..o 3
6. PLANS AND PROJECT SITE ..o oot sesesesss s 3
7. SHOP DRAWINGS....c.ccoeeeemsoesoeesescte sttt 3
8. REVISIONS ... oottt e 4
9 PROUECT SCHEDULE .ottt ettt 4
10 WORKMANSHIP ..o 4
V1o MATERIALS oo 4
12, INSPECTION OF WORK. .o a
13, SUBSTANDARD WORK . ...t e a
14, LAWS AND REGULATIONS ...t a
15, MANNER OF PAYMENT oo a
16, RETENTION MONEY ..ottt seses st e 4
17, TEMPORARY FACILITIES ..ot 5
18, SITE CLEARING ... 5
19.  TEMPORARY BARRICADES, SIGNAL LIGHTS, BILLBOARDS, ETC. ..o 5
20, PERFORMANCE AND GUARANTEE BOND ... 5
21, TESTING AND COMMISSIONING ..o 5
22, WARRANTY OBLIGATION. ... oot 5

NN
AW
O
28
nz
M=
O =
5 2
>
prd
s 9
g =
= Z
m =
z =<
m
z
=
G

Page 1 of 37



! DED2026_0021

. SPECIAL CONDITION....occcosoeoreeeseee oo seeee e e seeeee oo 6

. TECHNICAL SPECIFICATIONS ......ooovecccrmrecmmmresssssesiosressseesssssssssssonssssssosssessssssssseessssssessees oo 7

1. GENERAL REQUIREMENTS. ... oo 7

2. SITE WORKS ..o oo 9

3. CIVIL / STRUCTURAL WORKS.....oc.ooceorseeesroes s ssecnes oo sressessssnseestese s e 10

A. CONCRETE WORKS .....ooc.ooevoore oo oo ssseest e eesses st esee e oeseee s e 10

B NzIASONRY MORKS . .. ettt dda e ee s e eb e e e e 1 m b e bt e e e e e e e teeaeaesssnneeees samssennsannaannn 12

€. MOISTURE PROTECTION ..covo.cooeeoceeeoersecosesssressssssssersoessssesssseesseeses oo esenoeesrees 13

D NilETAL FABRICATION ...ttt ee e sreae s se ettt eirae e tneeses sranamnt s eaasaass enssesnssmnessssssssbaseos 13

4. ARCHITECTURAL WORKS ..o soeesceses et eeser et 14

A, Fi.OOR IS E S bt e e e e e e ettt raaan s eeatrassanarerssaantteneereanannn 14

B. E}(TERIOR/!NTERIOR AL it e e e e e e ie et eeeenaraeteenrasatee e nnaeeenenns 14

C. CEILING FINISHES ...t ot e e sy asast s o s s as b b as et e e trme e et e e na e saanessesssmnsbeneas 15

De ROOFING WORKS ....oooccoternseserssessses oo ssessstsseosoorsoeerssessesssessssessseeeseoeseees s s 15

E. CjARPENTRY WWORKS i s ettt e s e et te et tar e teese et et mteaeesenstasresessesassvaenesnansass 15

F. PAINTING WO RKS . e et eee b e r e e oL e e sttt e s e et et anaeaeaateeanesanannes 17

G. HiARDWARE ................................................................................................................................. 18

H. QTHER FINISHES ... st es i e re s e nabes s s an b4 e e s e e e emdeeeeesnesnsenssessrmrensannsans 19

5. SANITARY / PLUMBING WORKS ......ooccccevorcoereosooss oo seeessesssesssessssrs e snreesere 19

8. ELECTRICAL WORKS. ..o oo et 27

A. CON DUITS, BOXES AND FITTINGS ...ttt ieseeet i seenes e eeeesseeetaesssesaseeaaaenesareetressressensssns 22

B. WIRES AND WIRING DEVECES. ...t et st etee e e tae e s e e eaa s eaeeeen et ev et s se e eeameseemenon 22

C. PbWER LOAD CENTER, SWITCHGEAR AND PANELBOARDS.......ociieeiiiet it reeveeeneeessemeaan e 23

D. P;ANELBOARDS ............................................................................................................................ 26

7. ELECTRONICS COMPONENTS AND EQUIPMENT ............coooesooeeeeseseseer et 27

8. SOLAR POWER SYSTEM ..o 29

9. MECHANICAL WORKS - oo 36

A. i\EIR CONDITIONING AND REFRIGERATION SYSTEM ....c..veoiieviceeieaeieeeeeeesevesseeressssssessssseessesenns 36

B. C;EILING*MOUNTED Y PE FAN S i e e et e e e e d e e e s e e v e ressaner s s aemnanans 36

C. PROPELLER EXHAUST FANS......oossoccenrssseersreessseeoeesessseesss st seess e eeeeeessssseeee oo 36
D.

EXHAUST BLOWER .oooevoee - oeeoeoeeoee e 36

Page 2 of 37



Io

DEDZ026_0021

‘GENERAL CONDITIONS

DEﬁlNITIONS
A. IOWNER : Local Government of Quezon City

B. {CONTRACTOR: Any person, entity, company, parinership, or association that enters an
ragreement with the Owner to provide materials, labor, tools, equipment, machinery,
‘and other necessary facilities for the construction and finalization of the project as
‘outlined in the accompanying plans and drawings.

EXAMINATION OF MEMBER

The Contractor must thoroughly inspect the premises prior to submitting any bids 1o ensure
they have the complete understanding of the existing conditions.

LOCATION
Thé project is situated and must be refered to the approved Location Plan.
EXECUTION, CORRELATION AND INTENT OF DOCUMENTS

A. .The Contract Documents shall be signed by all parties in an adequate number of
‘copies. Should any party fail to sign any item within the set of contract documents,
.identification by the Implementing Agency shall serve as sufficient vafidation.

B. The items, specifications, and all other documents that constitute the contract are
[interrelated. Anyihing depicted in the plans buf not explicilly detailed in the
:specifications, or vice versa, and anything not expressly stated in either but inherently
[implied, shall be provided or executed as if explicitly shown and stated in both, without
.additional cost. Where dimensions are provided numerically, they take precedence
rover measurements taken by scale.

C. ;Ccnrry ouf the work in strict accordance with the agreement, refraining from making
§ony alterations or deviations without prior approval from the implementing Agency.

D. iThe Confractor is responsible for verifying and cross-checking «il  dimensions,
por’rlculorly those specified in the plans. Any discrepancies found during the execution
of the work will be the Contractor's direct responsibility.

DE'(AILED DRAWINGS AND INSTRUCTIONS

The supplementay documents and/or additional details / drawings and instructions
necessary for the proper execution of the work shall be provided at the Jolosite as required,
These supplementary documents shall have equal authorily as if they were originally
included.

PLANS AND PROJECT SITE

Ens:ure that one (1) complete set of approved plans, specifications, supplementary detail
drawings, and instructions is kept in good order and condition at the project site.

SHOP DRAWINGS

During construction, the Implementing Agency and/or Contractor shall provide shop
drawings if deemed necessary. The Confractor must refrain from instaliing any item
requiing shop drawings until such drawings have been duly approved by the
Implementing Agency.
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REVISIONS

The Owner and the Implementing Agency may alter or revise the plans, including changes
during the project's progress, without breaching the terms of the agreement as much as
p053|bie within the project schedule. Any addifional costs incurred for labor or maferials
will. be added to or deducted from the original contract price as necessary and validated.

PROJECT SCHEDULE

The Contractor is required o prepare and submit to the Implementing Agency, prior to
commencing project operations, a comprehensive work schedule outlining the entire
construction duration. This schedule must include estimated timeframes for completing
each project siage and phase (Milestone).

WORKMANSHIP

Thé preject shall be completed with top-tier workmanship in strict accordance with the
plans and specifications, ensuring full approval and accepiance from the Implementing
Agency.

MATERIALS

Only materials of the highest quality for their respeciive types shall be used unless otherwise
stated in the plans and technical specifications. They must be stored and protected
adequately to prevent damage.

INSPECTION OF WORK

The Contractor shall make the work accessible for inspeciion by the Implementing
Agency, the Owner, and other authorized personnel overseeing the project.

SUBSTANDARD WORK

Any work or materials deemed unacceptabie by the Architect must be promptly removed
and replaced with suitable alternatives at no additional cost. Disposed materials must be
promptly removed from the premises.

LAWS AND REGULATIONS

The Contractor is responsible for adhering to all current labor laws and regulations. They
shall indemnify the Owner from any ossociated liabilities, and at their own cost, promptly
seffle all taxes, fees, and licenses owed to the government—both national and local—
resulting from their work on the project.

MANNER OF PAYMENT
Poymenfs to the Contfractor will be made based on the progress of work completed

within each period, subject to verification, approval, and recommendation by the
implementing Agency.

RETENTION MONEY

Progress payments will have g fen percent (10%) retention withheld. The retained funds will
be released upon satisfactory campletion of the work and issuance of the Certificate of
Final Completficn and Acceptance
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TEMPORARY FACILITIES

The Contractor is responsible for arranging temporary water, power, and telephone
services from local ulility companies throughout the construction period. All associated
costsisincluded in the contract and shalt be shoulderaed by the Contractor. The Contractor
must provide o tfemporary restroom in a discreet and sanitary manner, and it must be
removed once the work is completed.

SITE CLEARING

Thé site must be clean, cleagred and ready for occupancy prior to the issuance of the
certificate of completion and acceptance. No construction debris must be left on the site
premises.

TEMPORARY BARRICADES, SIGNAL LIGHTS, BILLBOARDS, ETC.,

The confractor shall provide all necessary measures such as but not limited o temporary
enclosures, billboards and safety signages that must be visible on the site premises.

PERFORMANCE AND GUARANTEE BOND

To ensure the Contractor's faithiul performance under the contract, they must provide a
Performance Bond equivalent fo thirty percent (30%) of the conifract price. The bond can
bein the form of cash, manager's check, or surety bond, caliable upon request.

TESTING AND COMMISSIONING

The Contracior shall ensure that comprehensive testing and commissioning of the
equipment/system is included as an integral part of the performance obligations under
this Contract. Tesfing shall be conducted in accordance with industry standards and shall
verify that the equipment/system meets dll specified performance criteria and operational
requirements set forth in the Contract documents.

WARRANTY OBLIGATION

The Contractor hereby warrants that the equipment/system provided under this Contract
shali be free from defects in materials and workmanship for a period stated in the technical
documents such as but not limited to plans and technical specifications from the date of
commissioning. This warranty includes, but is not limited o, ensuring that the
equipment/systerm functions in accordance with iis specifications and is suitable for ifs
intended purpose as outlined in the Contract.

CONDITIONS OF WARRANTY

The warranty provided herein shall be subject to the following conditions: a. Any defect or
non-conformance discovered during the warranty period shall be promptly reported to
the Contractor in writing. b. The Contractor shall, at iis own cost and expense, prompitly
repair or replace any defective parts or compenents of the eqguipment/system covered
under this warranty. c. The warranty shall not cover domages or defects resulting from
misuse, neglect, improper installation, alterations, accidents, or unauthorized repair or
modification of the equipment/system.

QUESTIONS AND DISAGREEMENTS
Any questions or disputes between the Contractor and the Owner regarding the

interpretation of the plans and specifications shall be referred to the Implementing

Agency. The decision of the Implementing Agency on such matters shaill be binding and
final.
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1L SPECIAL CONDITION

Apart from the warranty period covered by General Condition, hereunder,
added|Special Condition for the specific items.
Note: The: Confractor shalf provide the complete contact details of the supplier for the
above-mentioned equipment under Special Condifion.

EQUPMENT WARRANTY COVERAGE TERMS AND CONDITIONS
: PERIOD
INVERTER At least 10 Years | Covered Components: = Alieration, disassemble,
Product Warranty s Inverter Unit reinstaliation, and/or
« Intermat Components improper  instaliation  or
« Cocling Systemn application.
* Service and Repadirs: s Harmful objects that may
» Replacement cause damage to the
« Repair Services Inverter.

« Unwanted domage due o
the penefration of pest
and/or animals,

A}RCONDITIONING One (1) year Covered Componets: = The warranty is void if the

UNITS warranty on parts » Compressor unit is altered, disassembled,

and laor. s Replacement reinstalled, or improperly
« Service and Repairs installed or applied.

Five {5) years
warranty for » The warranty does not
standard cover failures caused by
compressor part surrounding equipment or
only. . facilities, or by defective

components in the
construction on which the
unit is mounted.

s The warranty dees not

cover domage caused by
harmiul objects. 6294

SOLAR PV PANEL o Atleast 15 Years o Atleast 15 Yeaors = Alferation, disassemble,
‘ Product Wamanty Product Warranty reinstallation, and/or
improper  installation  or
‘At least 30 Years At least 30 Years | application.
Performance Performance Warranty
Warranty s Failures caused by

surrounding equipment or
facility of the products or
defective compantets in
the construction on which
the module is mounted.

« Harmful objects that may
cause damaged o the
Solar PV Panel.

INVERTER Atleast 10 Years Covered Components: s Alteration, disassemble,
Product Warranty = Inverter Unit reinstallation, and/or
« internal Components improper installation  or
s Cooling System application.
» Service and Repairs: = Harmful obijects that may
* Replacement cause damage to the
Repair Services Inverter.

« Unwanted domage due to
the penetration of pest
and/or animais.
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RAPID SHUTDOWN | 5 Years Production Covered Components: « Alteration, disassembie,
DEVICE {(MODULE | Warranty « RS0 Module reinstallation, and/or
TYPE) ; = Confrol Unit improper  installation or
+ Service and Repairs: application.
» Replacement Harmfut objects that may
* Repair Services cause damaged to
. Rackings.
RACKINGS 10 Years Product Covered Components: » Alteration, disassembie,
Warranty « Module Rails reinstallation, and/or
« Mounting Brackets improper  installation  or
s Clamps and Hardware appelication.
» Service and Repairs: « Harmful objects that may
* Replocement cause damaged fo
= Repdair Services Rackings.

. TECHNICAL SPECIFICATIONS

1. 'GENERAL REQUIREMENTS

A, Comply with the current and existing laws, ordinances and applicable codes, rules
: and reguiations, and standards. Any works performed contrary to the existing laws,
rules and regulations, ordinances and standards without notice shall bear all cost
arising therefrom.

B Drawings, specifications, codes and standards are minimum requirements. Where
' requirements differ, the more stringent apply.

C Sheuld there be any change(s) in drawings or specifications, it is required fo comply
' with the governing regulations, notify the implementing agency.

i D, Photographs shall be taken as, when and where directed at intervals of not more
than one month. The photographs shall be sufficient in number and location, fo
record the exact progress of the warks, The photographs shall be retained and wil
become the property of the Government.

E Site verification / inspection shall be conducted to validate the scope of works. No
: extra compensafion and exiension of time shall be given due to negligence or
inadvertence.

'F. The guality of materials shall be of the best grade of their respective kinds for the

: purpose. The work shall dlso be perfermed in the best and most capable manner
in strict accordance with reguirements of the plans and details. All materiois not
conforming to the requirements of these specifications shall be considered as
defective.

:G. Al equipment and installations shall mest or exceed minimum requiremenits of the
‘ standards and codes.

H. Mobilization and Demobilization

1. Mobilization shall include all activities and related costs for fransportation of
personnel, equipment, and operaling supplies fo the site; establishment of
offices, buildings, and other necessary general facilities for the operations af
the sife.

2. Demobilization shall include all activities and costs for Iransportation of
personnel, equipment, and supplies not anymore required within the
construction site including the disassembly, removal and site clean-up of offices
and other faciiifies assembled on the site specifically for this contract.
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Execute workin strict accordance with the best practices of the trades in thorough,
substantial, workmanlike manner by competent workmen. Provide a competent,
experienced, full-ime supervisor who is authorized to make decisions on behaif of
the Contractor.

Temporary Facilities and Utilities

1. Allfaciities shall be near the job site, where necessary and shall conform to the
best standard for the required types.

2. Temporary facilities shall be provided and maintained including sanitary
facilities and first aid stations.

3. Temporary utiities shall be sufficiently provided until the completion of the
project such as water, power and communication.

4. Temporary enclosure shall be provided around the construction site with
adequate guard lights, railings and proper signage.

5. Tempoarary roadways shall be constructed and maintained to sustain loads fo
be carried on them during the entire construction period.

6. Upon compietion of the work, the temporary facilities shall be demolished,
hauled-out and disposed properiy.

Adeqguate construction safety and health protection shall be provided at all fimes
during the execution of work to both workers and property.

1. A fully-trrained Medical Aide shall be employed permanently on the site who
shall be engaged solely to medical duties.

2. The medical room shall be provided with waterproofing; it could be a building
orroom designated and used exclusively for the purpose and have a floor area
of at least 15 square meters and a glazed window area of at least 2 square
meters.

3. Thelocation of the medical room and any other arrangements shailf be made

known to all empleyees by posting on prominent locations and suitable notices
in the site.

4. Additional safety precautions shall be provided in the event of o pandemic.
Protocols set forth by the government shall be strictly followed.

3. Construction safety shall consist of consiruction canopy and safety net.

Necessary protections to the adiacent property shall be provided fo avoid
unfoward incidents / accidents.

. A systematic approach for monaging vehicular and pedestrian fraffic within the

project area shall be provided adhering to relevant regulations and standards,
prioritizing the safety of workers, motorists, and pedestrians while maintaining the
fiow of ftraffic during consfruction activities. It shall delineate designated fraffic
routes, temporary signage, and traffic control measures such as flagging
operations or femporary traffic signals.

Final cleaning of the work shall be employed prior to the final inspection for the
cerfification of final acceptance. Final cleaning shall be applied on each surface
or unit of work and shall be of condition expected for a building cleaning and
mdintenance program.

Page 8 of 37



- - DED2026_002]

-SITE WORKS

A, This ltem shall consist of the removal wholly or in part, and satisfactory disposal of

; all buildings, fences, structures, old pavements, abandoned pipe lines, and any
other obstructions which are not designated or permitted to remain, except for the
obsiructions to be removed and disposed of under other items in the Confract.

Removal and/or demoiition of existing structures shall be done in accordance o
safety procedures.

- B. All excavations shall be made to grade as indicated in the plans. Whenever water
is encountered in the excavation process, it shall be removed by pumping, care
heing faken that the surrounding soil particles are not disturbed or removed.

The Contractor shall notify the Engineer sufficiently in advance of the beginning of
any excavation so that cross-sectional elevations and measurements may be
tfaken on the undisturbed ground. The natural ground adjacent to the structure
shall not be disturbed without permission of the Engineer.

Trenches or foundation pits for structures or structure footings shall be excavated
to the lines and grades or elevations shown on the Plans or as staked by the
Engineer. They shcil be of sufficient size to permit the placing of structures or
structure footings of the full widih and length shown. The elevations of the bottoms
of footings. as shown on the Plans, shall be considered as approximate only and
the Engineer may order, in writing, such changes in dimensions or elevations of
footings as moy be deemed necessary, 1o secure a safisfactory foundation

Boulders, logs, and other objecticnable materials encountered in excavation shall
be removed.

After each excavation is completed, the Contractor shall notify the Engineer to
that effect and no footing, bedding material or pipe culvert shall be placed uniil
the Engineer has approved the depth of excavatlion and the character of the
foundation material.

C. All excavated materials, so far as suitable, shall be utilized as backfill. The surplus
materials shall be disposed of in such manner as not 1o obstruct the stream or
otherwise impair the efficiency or appearance of the structure. No excavated
materials shall be deposited af any time so as to endanger the parily finished
structure.

All backiills shall be placed in layers not exceeding o 150mm in thickness and each
layer shall be thorcughly compacted by wetting, tamping and rolling.

D. Soil Poisoning. There are two methods usually adopted in soil poisoning which
are as follows:

1. Cordoning. This method is usudlly adopted when there s no
visible evidence of termife infestafion.  Trenches in concentric circles,
squares or rectangles are dug 150mm 1o 220mm wide and at least one
meter apart and applied with Liquid Termicide Concentrate working solution
at the rate of 8 liters per linear meter.

2. Drenching. When soil show termite infestation, this method shall be
applied. The building area shall be thoroughly drenched with Liguid
Termicide Concentrate working solution at the rate of 24 liters per square
mefter.
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3. CIVIL / STRUCTURAL WORKS
A. . CONCRETE WORKS

1. Delivery, Storage, and Handiing: All maferiats shall be so delivered, stored, and
handled as o prevent the inclusion of foreign materials and the damage of
materials by water or breakage. Package materials shall be delivered and
stored in original packages unfil ready to be used. Packages or materials
snowing evidence of water or other damage shall be rejected.

2. Unless ofherwise specified herein, concrete works shall conform to the
requiremenis of the ACI Building Code. Full cooperation shall be given on
trades fo install embedded items. Provisions shall be made for setfing items not
placed in the forms. Before concrete is placed, embedded items shall have
been inspected and fested for concrete aggregates and other materials shall
have been done.

3. Materigls

a. Cement for concrete shall conform to the requirements of specifications
for Portland Cement [ASTM C - 150).

b. Water used in mixing concrete shall be clean and free from other injurious
ameunts of oils, acids, alkaline, organic materials or other substances that
may be deleterious to concrete or steal.

c. Fine aggregates shall be beach or siver sand conforming to ASTM C33,
"Specification for Concrete Aggregates”. Sand particle shall be course,
sharp, clean free from salt, dust, ioam, dirt and all foreign matters.

d. Coarse aggregates shall be either natural gravel or crushed rock
conforming te the “Specifications for Concrete Aggregates (ASTM C33).
The minimum size of aggregates shall be larger than one fifth {1/5) of the
narrowest dimensions belween sides of the forms within which the
concrete is to be cast nor larger than three fourths (3/4) of the minimum
ciear spacing between reinforcing bars or between reinforcing bars and
forms.

4. Proportioning and Mixing

a. Proportioning and mixing of concrete shall conform to the requirements
for Item 405 of the standard specification with the following proportions:

Cement: Sand: Gravel
Class "A"-1:2: 3
Class "B" - 1:2: 4
Class "C"-1:2%

b. Concrete mixiure Tb be used for concrete shall conform with the structural
requirements.

c. Mixing - concrete shall be machine mixed. Mixing shall begin within 30
minutes affer the cement has been added to the aggregates.

5. Forms

a. General - Forms shall be used whatever necessary to confine the concrete
and shape it to the required lines, or to ensure the concrete of
confamination with matericls caving from adjacent, excavaoted surfaces.
Forms shall have sufficient strength to withstand the pressure resulting from
placement and vibration of the concrete, and shall be maintained rigidly
in correct position, Forms shall be sufficiently tight to prevent loss or mortar
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from the concrete. Forms shalt be 4" (6mm) thick ordinary plywood and
form lumber,

b. Cleaning of Forms — before placing the concrete, the contact surfaces of
the formed hall be cleaned of encrustations of mortar, the grout or other
foreign material.

C. Removdadl of Forms — forms shall be removed in a manner which will prevent
damage fo the concrete. Forms shall not be removed without approval.
Any repairs of surface imperfections shall be formed at once and airing
shall be started as soon as the surface is sufficiently hard to permit it
without further damdge.

4. Placing Reinforcement

Steel reinforcement shall be provided as indicated, together with all necessary
tie wires, chairs, spacers, supports and other devices necessary to install and
secure the reinforcement property. All reinforcement, when placed, shall be
free from loose, flaky rust and scale, oil, grease, clay and other coating and
foreign substances that would reduce or destroy ifs bond with concrete.
Reinforcement shall be placed accurately and secured in place by use of
metal or concrete supports, spacers and fies. Such supports shall be used in
such manner that they will not be exposed or contribute in any way, to the
discoloration or deterioration of the concreie.

7. Conveying and Placing Concrete

a. Conveying — concreie shall be conveyed from mixer to forms as rapidly as
applicable, by methods which will prevent segregation, or loss of
ingredients. There will be no vertical drop greater than 1.5 meters except
where suitable equipment is provided to prevent segregation and where
specifically authorized.

b. Placing - concrete shall be worked readily into the comers and angles of
the forms and around all reinforcement and imbedded items without
permitling the material to segregate, concrete shall be deposited as close
Qs possible o its final position in the forms so that flow within the mass does
not exceed two (2} meters and consequently segregation is reduced to a
minimum near forms or embedded items, or elsewhere as directed, the
discharge shall be so confrolled that the concrete may be effectively
compacted info horizontal layers not exceeding 30 centimeters in depih
within the maximum lateral movement specified.

c. Time interval between mixing and placing. Concrete shall be placed
before initial set has occurred and before it has confained ifs water
content for more than 45 minutes. No concrefe mix shall be placed before
60 complete revolutions of the machine mixer.

d. Consolidation of Concrete — concrete shall be consolidated with the aid
of mechanical vibrating eguipment and supplemented by the hand
spading and tamping. Vibrators shall not be inserted into lower cursed that
have commenced inifial set; and reinforcement embedded in concepts
beginning to set or already set shall not be disturbed by vibrators.
Consolidation around major embedded parts shall by hand spading and
tamping and vikrators shall not be used.

e. Placing Concrete through reinforcement — In placing concrete through
reinforcement, care shall be taken that no segregation of the coarse
aggregate occurs. On the bottom of beams and slabs, where ihe
congestion of steel near the forms makes placing difficult, alayer of mortar
of the same cement-sand ratios as used in concrete shall be first deposited
to cover the surfaces,
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8. Curing

a. General - All concrete shall be moist cured for a period not tess than seven
(7) consecutive days by an approved method or combination applicable
to local conditicns.

2. Moist Curing - The surface of the concrete shall be kept continuously wet
by covering with burlap plastic or other approved materials thoroughly
saturated with water and keeping the covering spraying or intermittent

i hosing.

9. Finishing

a. Concrefe surfaces shall not be plastered unless otherwise indicated.
Exposed concrete surfaces shall be formed with plywood, and after
removal of forms, the surfaces shall be smooth, frue to line and shall
present or finished cppedrance except for minor defects which can be
eqsily repaired with patching with cement mortar, or can be grounded to
a smooth surface io remove all joint marks of the form works.

b. Concrete Slabs on Fill. The concrete siabs on fill shall be laid on a prepared

foundaiion consisting of sub grade and granular fill with thickness equal fo
the thickness of the overlaying slab except when indicated.

. MASONRY WORKS

1. Masonry Units {Concrefe Hollow Blocks):

<. 100mm thick for all infericr walls and 150mm thick for all exterior walls unless
otherwise indicated.

b. Use 400 psi for non-load bearing blocks and 700 psi for lead bearing blocks
where required.

c. Where full height walls are constructed with concrete holiow blocks, these
shall extend up 1o the bottom of beam or slab unless otherwise indicated
on plans. Provide stiffener columns and lintel beams as specified in the
structural drawings or as specified or as deemed required fo assure
stabilized wall due to height and other considerations.

2. Sand:
$-1, washed, clecn and greenish in color.

3. Moriar:

One part Portland cement and twe parts sand and water but not more than
three parts sand and water.

4. Reinforcementi

The concrete hollow blocks shall be reinforced with 10mm diameter deformed
bar, spaced not more than 0.8m on centers, both ways.

5. Plasier bond:

‘ The mixture of cement plaster for concrete hollow block wall finishes indicated
| in the drawings shall be one part Portland cement and three parts sand.

6. Foor Topping Prepdra’rion for Tlework., One part Portland cement and two
parts sand and water but not more than three parts sand and water.
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C. .MOISTURE PROTECTION

1. Wagterproofing

Cement-boased waterproofing systems are commonly used to profect
surfaces from water infiltration, particulariy in construction and building
applications. The technical specifications for cement-based waterproofing
can vary depending on the specific product and its intended use. Here are
seme general technical specifications that you might find in cement-based
waterproofing products:

d. Cement-based waterprecfing powder mix shall be cement-based,

2.

<.

aggregate-type, heavy duty, waterproof coating for reinforced concrete
surface and masonry exposed to water. Additive binders shall be of
special formulation of acrylic polymers and modifiers in liguid form used as
addifive with cement-based powder mix that improves adhesion and
mechanical properties. Water shall be clean, clear and potable

Application Method:

Concrete surface to be applied with waterproofing shall be structurally
sound, clean and free of dirt, loose mortar particles, paint films, ofl,
protective coats, effiorescence, laitance, etc. All defects shail be properly
corrected and carefully formed to provide a smooth surface that is free of
marks and properly cured prior to application works. It can be applied
using varicus methods, including brush, roller, spray, or trowel. The
application methoed may impact the coverage, thickness, and overall
performance of the walerproofing layer.

Furnish all labor, materials, equipment, plant and other facilities required
to complete all waterproofing work as shown on the drawings and herein
specified. All applications shall be strictly performed by an approved
waterproofing Confractor.

Test waterproofed areda by seventy-two (72) hours and check for any
seepages.

Note: Thickness should be as per Manufacturer’s Specifications and
Installaiion depending on the areas 1o be applied with.

Vapor Barrier

Vaper barrier shall be placement of 8mil Polyethylene sheet prior to
pouring of concrete for foundation members, slabs-on-fill and slabs-on-
grade.

D. : METAL FABRICATION

1. Materials:

a.

Steel and Iron. If not specified otherwise, use standard mill-finished structural
steel shapes or bar iron in compliance with AISC Specifications for Design,
Fabrication and Erection of Structural Steel for buildings.

. Bolts, Nuts, Studs and Rivels. ASTM A 307 and A 325.

Screws. Fed. Spec FF-$-85, Fed. Spec FF-5-92, and Fed. Spec. FF-S-111.

. Metal Purling. High grade galvanized steel with minimum tensile strength of

275 MPa, 1.4mm in thickness or cpproved equal.
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2. Fabrication:

By mechanics skilled in the frade and in accordance with the manufacturer's
directions. Metaiwork shall be fabricated to dliow for expansion and
contraction of materials. Provide welding and bracing of adequate strength
and durability, with fight, fiush joints, dressed smooth and clean. Complete
with bolts and nuts.

3. Metai Surfaces:

Surfaces shall be clean and free from all scale, flake. rust and rust pitting; well-
formed and finished to shape and size, with sharp lines, angle and smooth
surface. Shearing and punching shall leave clean frue ines and surfaces. Weld
or rivet permanent cennections. Weld and flush rivets shall be used and
finished flush smoacth on surfaces that will be exposed after installation. Do not
use screws or bolts where they can be avoided; when used, heads shall be
countersunk, screwed up tight and threads nicked to prevent loosening.

4. Construction:

Thickness of metals and details of assembly and supports shall give ample
strength and siiffness for the minimum loads specified or indicated. Joints
exposed fo weather shall be formed to exclude water,

5. Welding:

Use welding electrode E70xx and perform welding., welding inspection and
corrective welding in accordance with AWS D1.1. Weld in a manner to
prevent permanent distortion of the connected paris. Weld confinucusly
adlong the entire area of contact (except where tack welding is permitted. Do
not tack weld exposed to connections). Grind smooth visible weld in finished
instailafion,

' ARCHITECTURAL WORKS

1.

é.

FLOOR FINISHES

Supply and instaliaticn of 2mm thk. Seamless Anti-Bac Vinyl Roll with Seamless
Self Covering Height of é"

Plain Cement Finish

Plain Cement Finish w/ grobves

600mm x 600mm Porcelain Tiles

300mm x 300mm Porcelain Tiles, Non-skid Type

300mm x 300mm Warning Tactile

Aluminum Siair Nosing, F Type, 34"

B.. EXTERIOR/INTERIOR WALLS

1.

2.

300mm x 600mm Porcelain Wall Tiles

é6mm thk Fibercement Board, Painted Finish {Drywall)
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C. ' CEILING FINISHES

D. |

12Zmm Thk. Mcisture Resistant Gypsum Board including framing and accessories

2. 4.5mm Thk. Fiber Cemenf Board including framing and accessories
3. 600mm x 600mm Acoustic w/ T-Runners including framing and accessories.

4. 600mm x 600mm Acoustic w/ T-Runners including framing and accessories. {anti-

acterial)

ROOFING WORKS

Rib Type Roofing Ga. 24, Pre-painted, Long Span with Insulation and Complete
Accessories with Flashing

Pre-painted Gutter (Ga. 24). including framing and accessories

Pre-painted G.I. Fashing GA 24 x 0.60m.including componenis and accessories

300mm x 12mm thk Fascia Board including accessories, painted finish

E. ' CARPENTRY WORKS

Lumber of different species for the varicus parts of the structure shall be well-
seasoned, sawn straight, sundried or kiln-dried and free from defects such as loose
unsound knots, pitch pockets, sapwooed, cracks and other imperfections impairing
its strength, durability and appearance.

Rough lumber for framing and siding boards shali be dir-dried or sundried such that
its moisture content shall not exceed 22 percent. Dressed lumber for exterior and
inferior finishing, for doors and windows, millwork, cabinet work and flooring boards
shall be kiln-dried and shall not have a meisture content in excess of 14 percent at
the fime of installation in the siructure.

Plyboard shall be geod grade and made of laminated wood strips of uniform width
and thickness bounded together with water resistant resin glue. The laminated core
shalt be finished both faces with select grade Tanguile or red Lauan veneers not
less than 2 mm shick similarly bonded to the core. The plyboard of not less than 19
mm thick shall be free from defects such as split in veneer, buckling or warping.

Plywood shall conform to the reguirements of the Philippine Trade Standards 431-
02. Thickness of a single layer laminae shail not be less than 2 mm. The laminae shall
be superimposed in layers with grains crossing at right angles in successive layers
to produce stiffness. The face veneers shall be rotary cut from select grade timber.
The laminae and face veneers shall be bonded with water resistant resin glue, hot
pressed and pressure freated. Ordinary Tanguile or red Lauan plywood with good
quality face veneers, 6 mm thick shall be used for double walling and ceiling not
exposed to moisture; waierproof or marine plywood shall be used for ceiling
exposed to moisture such as at toilefs and eaves, and ceiling to be Tinished with
acrytex.

Glue shall be from water resistant resins which, upon hardening, shall not dissolve

nor lose its bond or holding power even when soaked with water for extended
period.
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Nails, screw, bolts, and straps shaif be provided and used where suitable for fixing
carpentry and joinery works. All fasteners shall be brand new and adeguate size 1o
ensure rigidity of connections.

6.

1.

Nails of adequate size shall be steel wire, diamond-pointed, ribbed shank and
blight finish.

Screws of adequate size shall be aluminum or brass plated steel with slotted
head.

Lag screws of adequate size, for anchoring heavy timber framing in concrete
or masonry, shall be gaivanized steel.

Bolts and nuts shali be of steel having a yield point of not less than 245 Mpa.
Bolts shall have square heads and provided with standard flat steel washers
and hexagenal nuts. Threads shall conform to American coarse thread series.
Threaded portion shall be long enough so that the nut can be tightened
against the bolted members without any need for blocking. The bolt’s
threaded end shali be finished smooth for ease of engaging and turning the
nut,

Wrought iron straps or angles, when required in conjunction with bolts or lag
screws 1o provide proper anchorage, shall be of the shape and size shown on
the Plans. ‘

a. Panting and varnishing works shall not be commenced when itis too hot
or cold.

b. Allow appropriate venfilation during application and drying period

¢. All hardware will be fitted and removed or profected prior to painting
and varnishing works.

Application. Paints when applied by brush shall become non-fluid, thick
ehough to lay down os adequaie film of wet paint. Brush marks shall have
flawed out after application of paint.

Paints made for application by roller must be similar {o brushing paint. It must
be non-sticky when thinned to spraying viscosity so that it will break up easily
info droplets.

Paintis atomized by high pressure pumping rather than broken up by the large
volume of air mixed with it. This procedure changes the required properties of
the paint.

. Application shall be as per paint Manufacturer's specification and

recommendafiion.

Provide all drop cloth and other covering requisite for protection of floors, wails,
aluminum, glass, finishes and other works.

. All applicotions and methods used shall strictly follow the Manufacturers

Instructions and Specifications.

All surfaces including masonry walll shall be thoroughly cleaned, putfied,
sandpapered, rubbed and polished; masonry wall shall be treated with
Neutralizer.

. All exposed finish hardware, lighting fixiures and accessories, glass and the like

shall be adequately protecied so that these are not stained with paint and
other painting materials prior to painting works.
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12. All other surfaces endangered by stains and paint marks should be taped and
covered with craft paper.

.+ PAINTING WORKS

1. Paint Materials. All types of paint material and other related products shall be
subject to fest as to material compaosition by the Bureau of Research and
Standard, DPWH or the Notional Institute of Science and Technology.

2. Tinting Colers. Tinting colors shall be first grade guality pigment ground in alkyd

resin that disperses and mixes easily with paint to produce the color desired.
Use the same brand of paint and tinting color to effect good paint body.

3. Skim coal. Skim coat shall be fine powder type materidi like kalsomine that
can be mixed inio putly consistency, with ocil-based primers and paints to fill
minecr surface dents and imperfections,

4. Paint Schedule.
a. Exterior Masonry Wdll (plain cement plastered finish to be pdinted)
i. 1 coatlskim coating, 1 coat primer, 2 coats elastomeric paint finish
o. Inferior Masonry Wall (plain cement plastered finish 1o be painted)
i. 1 coatskim coating, 1 coat primer, 2 coats Jatex paint finish
c. Interior Cry Wall
i. 1 coat primer, 2 coats acrylic paint finish
d. Ceiling Boards
i. 1 coat primer, 2 coats latex paint finish
e. Metal / Steel Surfaces
i1 coat primer, 2 coats epoxy enamel finish
5. Surface Preparation. All surfaces shall be in proper condition to receive the
finish. Woodwaorks shall be hand-sanded smooth and dusted clean. All knot-
holes pitch pockets or sappy portions shall be sealed with noatural weod filler.
Nail heles, cracks or defects shall be carefully puttied after the first coat,
matching the color of paint.
Interior woodworks shall be sandpapered between coats. Cracks, holes of
imperfections in plaster shall be filled with patching compound and smoothed
off fo match adjoining surfaces. '
Concrete and masonry surfaces shall be coated with concrete neutralizer and
cilowed to dry before any painting orimer coat is applied. When surface is
dried appily first coating. Hairline cracks and unevenness shall be patched and
sealed with opproved putfty or patching compound. After all defects are
corrected apply the finish coats as specified on the Plans {color scheme
approved;. -
Metal shall be clean, dry and free from mill scale and rust. Remove all grease
and oil from surfaces. Wash, unprimed galvanized metal with etching solution

and allow it to dry. Where required o prime coat surface with Red Lead Primer
same shall be approved by the Engineer.
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in addition, the Contractor shall underiake the foliowing:

i a.Voids, cracks, nick etc. will be repaired with proper patching material
; and finished flushed with surrounding surfaces.

b.Marred or dcrhdged shop coals on metal shall be spot primed with
appropriate metal primer.

¢. Panting and vamishing works shall not be commenced when it is too
: hot or cold.

d.Allow appropriate ventilation during application and drying period

e.All hardware will be fitted and removed or protected prior to painting
and varnishing waorks.

6. Application. Paints when opplied by brush shall become non-fluid, thick
enough 1o lay down as adeguate film-of wet paint. Brush marks shaill have
flewed out after application of paint.

Paints made for applicatiion by rolter must be similar to brushing paint. it must
ke non-sticky when thinned fo spraying viscosity so that it will break up easily
info droplets.

Paint is atomized by high pressure pumping rather than broken up by the large
volume of air mixed with it. This procedure changes the required properties of
the paint,

7. Application shcll be as per pant Manufacturer's specification and
recommendation.

8. Provide all drop cloth and other covering requisite for protection of fioors,
walls, cluminum, glass, finishes and other works.

9. Al applicaiions and methods used shalt stricily follow the Manufacturer's
Instructions and Specifications.

10. All surfaces including masenry wall shaoll be thoroughly cleaned, puttied,
sandpapered, rubbed and polished; masonry wall shail be freated with
Neuiralizer.

! 11. Allexposed finish hardware, lighting fixtures and accessories, glass and the like
shall be adequately profected so that these are not stained with paint and
other pamting materials prior to painting works.

12. Alt other surfaces endangered by stains and paint marks should be taped and
coverad with craft paper.

.1 HARDWARE

1. Provide all rough hardware required for the cons’rrudion of works; nails, straps,
lag. screws, eirc:.
2. Butt Hinges: Use Butt Hinges, 3.5" x 3.5" with bearings for panel door.
3. locksets: For PVC plastic, wood, and metal swing doors use stainless mortise

locksets with siriker plate.

Page 18 of 37



DED2026_0021

4. Door Stop: Locate position where no traffic could be obstructed. For restroom
doors where tile finish abuts the door swing side, 6" above inside floor finish on
door panel.

5. Door Closers: Provide Heavy Duty Door closer for metal doors.

. OTHER FINISHES

1. QC Lego and QC Hedlth Department Logo
| 2. Stainless Steel Signage with neon backlights

s "ERODRIGUEZ HEALTH CENTER"

i 3. émm thk fccicﬁ mirror on 6mm thk marine plywood backing including all

l incidentals to complete.

! 4. Granite Slab Countertop 20mm thk with backsplash and under countertop
Aluminum Cabkinet ~ Pantry / Kitchen

i 5. Bathroom Accesscries {tissue holder, towel hook, Liquid Soap Dispenser)

} 4. Wooden Shelves, Poin’.red‘ f%nish

7. Medicine Dispensing Cabinet ihcluding accessories, 'Lc:mincn’re Finish

. 8. Triage Counter Including accessories, Laminate Finish

7. Accent Wall, Laminate Finish

10. PWD Grab Bar

» PWFlip-up type anti-bacterial ABS grab bar {700mm)
» L-type anti-bacterial ABS grab bar {450 x 450 mm)
« Staight type anti-bacterial ABS grab bar (400mm) D grab bar

| 11. Railings

« Ramp
s Siairs

%SANITARY / PLUMBING WORKS

A Comply with the cumrent applicable codes, ordinances, and regulations of the
3 authority or authorities having jurisdiction, the rules, regulations and requirements
of the utility companies (as applicable).

‘B Supply, installation and testing of the following:
» Potable water supply system completes in ali respects including but not fimited
, to submittals, shop drawings, piping, water meters, valves, bibbs, insulation, all
; accessories required for complete and operational of the system.

=  Water service connections including but not limited to water meters, float

! valves. Any and all other works involve in providing the complete operation
- of the water supply system.
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» Scoil waste and vent system complete in all respect including but not iimited to
connection fo existing sewer, submitials, shop drawings, pipes, fitings, valves,
cleanout, drains, etc. Complete and operational.

» Storm drainage system completfe in all respect including but not limited to
connection to existing storm drainage, submittals, shop drawings, pipes.
fittings. valves, cleancut, drains, etc. Complete and operationat.

Workmanship and installgtion methods shall conform to the best modemn practice.
Employ skilled tradesmen to perform work under the direct supervision of fully
qudlified personnel.

All equipment and instailations shall meet or exceed minimum requirements of the
Standards and Codes as specified in plans and program of work.

Install  equipment in  stict  accordance  with  manufacturers  written
recommendations.

Physical sizes of cll plant and equipment are to be suitable for the space allocated
for the accommodation of such piant and equipment, taking into account the
requirement of access for mainienance purposes.

In selecting makes and types of equipment, the Coniractor shail ascertain that
facilities for proper maintenance, repair and replacement are provided.

Where the Contractor proposes to use an item of equipment other than that
specified or detailed in the drawing, which requires any redesign of the system,
drawings showing the layout of the equipment and such redesign as required
therefore shall be prepared by the Contractor at his own expenses. Where such
appreved deviation necessitates a different quantity and arrangement of
materials and eguipment's from that originally specified or indicated in the
drawings, the Contractor shall furnish and install any such additional maierials and
equipment’s required by the systern at no additiondl cost.

Equipment catalogue and manufacturer's specifications must be' submitted for
examination and details shail be submitted for approval before any equipment is
1o be ordered.

This shall include all information necessary to ascertain the equipment comply with
this specification and drawings. Data and scles catalogue of generol nature will
net be accepted.

All materials, equipment, components and accessories shall be delivered o the
Site in a new condition, properly packed and protected against damage or
confamination or distortion, breokage or structural weakening due fo handiing,
adverse weather or ofher circumstances and, as far as practicable, they shall be
keot in the packing cases or under approved protective coverings until required
for use.

Any items suffering from damage during monufoc’rufe, or in transit, or on site whilst
in stforage or during erection shall be rejected and replaced without exira cost.

All sanitary fittings and pipework shall be cleaned after installation and keep them
in a hew condition.

. Allinstalled pipelines shall be fiushed through with water, rodded when necessary

1o ensure clearance of debris.

Cleaning and flushing shall be carried out in sections as the installation becomes
completed.

The Contracior shall carry out hydraulic test on the complete plumbing systems

and the drainage system to show that it is functioning satisfactorily within the
requirements of this Specification and local regulations.
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6.  ELECTRICAL WORKS

A.  CONDUITS, BOXES AND FITTINGS

1.

This item shall consist of the furnishing and installation of the complete conduit
work, consisting of electrical conduits; conduit boxes such as junction boxes,
pull boxes, utility boxes, octagonal and square boxes; conduit fittings, such as
couplings. locknuts and bushings and cother electicai materials needed to
complete the conduit roughing-in work of this project.

All materials shall be brand new and shall be of the approved type meeting all
the requirements of the Philippine Electrical Code and bearing the Philippine
Standard Agency {PSA) mark.

Al works throughout shall be executed in the best practice in a workmanlike
manner by qudlified ‘ond experienced electiciaons under the immediate
supervision of a duly licensed Electrical Engineer.

The work to be done under this division of specifications consists of the
fabrication, furnishing, delivery and installation, complete in all details of the
electrical work, at the subject premises and all work materials incidental to the
proper cempletion of the installation, except those portions of the work which
are expressly stated.io be done by other fislds. All works shall be done in
accordunce with the rules and regulations and with the specifications.

All lighting fixtures and lamps are as specified and listed on lighting fixture
schedule.

All grounding system installation shall be executed in accordance with the
approved plans. Grounding system shall include building perimeter ground
wires, ground rods, clamps, connectors, ground wells and ground wiretap as
shown in the approved design.

All auxiliary systems such as telephone and intercom system, fime clock system,
fire ciarm system and public cddress/nurse’s call/paging system installations
shall be done in accordance with the approved design.

Upon completfion of the electrical construction work, the contractor = shall
provide dll test equipment and personnel and to submii written copies of all
test resulis.

The coniractor shall guarantee the electrical installation are done and in
accordance with the approved plans and specifications. The confractor shall
guarantee that the electrical systems are free from all grounds and from all
defective workmanship and materials and will remain so for a period of one
year from dafe and acceptance of works. Any defect shali be remedied by
the Confracter at his own expense.

B. ' WIRES AND WIRING DEVICES

1.

This Item shall consist of the furnishing and installation of all wires and wiring
devices consisting of electric wires and cables, wall switches, convenience
receplacles, heavy duty receptacles ond other devices shown on the
appreved Plans buf not mentioned in these specifications.

Wires and cables shall be of the approved type meeting all the requirements
of the Philippine Electical Code and bearing the Philippine Standard Agency
(PSA) mark. Uniess specified or indicated otherwise, all power and lighting
conductors shall be insulated for 600 volts. All wires shall be copper, soft drawn
and annedled, smooth and of cylindrical form and shall be centrally located
inside the insulation.
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The Contractor shall provide suitabie test pumps and arrange for a supply of water
required in connection with testing of pipework. The test pump shall be fitted with
pressure gauges which shall be of suitable range for the pressure being applied.

Hydraulic tesis shall be caried out as the pipework is installed and shall be
completed before chases in walls and ducts are closed. Also, test shall be carried
out prior to false ceilings and other finishes are installed.

Testing apparatus shall be provided by the Confractor. Where any section of
pipework or equipment is unable to withstand the maximum pipework test
pressure, it shall be isolated during the pipework test then that section of pipework
or equipment shall be re-tested at the appropriote test pressure.

The Sanitary Contractor must carry out any additional tests requured by the end-
user and/or approving agency.

Drainage pipe shall be fested by filling the pipe with 3m. of water higher than the
test'section and wait for 15 min, then check for leakage at every ioints.

Testing of drainage systems shall be carried out in sections by dividing the system
horizontally. Ecch section shall comprise pipework and fitting for three floors/storey
required for testing.

Drainage pressure pipe shall be hydraulic fested at minimum pressure 50 psi.

Hangers and supports for plumbing piping and equipment shall withstand the
effects of gravity loads and stresses within limits and under conditions indicated
according to ASCE/SE! 7.

Install hangers and supports fo cllow controlled thermal and seismic movement of
piping systems, fo permit freedom of movement between pipe anchors, and o
facilitate action of expansion joints, expansion loops, expansion bends, and similar
units.

Install lateral bracing with pipe hangers and supports to prevent swaying.

AA Install building aftachments within concrete slabs or atfach to structural steel.

| BB.

cc.

oD,

Install additional attachments at concenirated loads, including valves, flanges,
and strainers, NPS 2-1/2 (DN 65) and larger and at changes in direction of piping.
Install concrete inserts before concrete is placed; fasten inserts to forms and install
reinforcing bars through openings at fop of inserts.

Install hangers and suppors so that piping live and dead loads and stresses from
movement will not be fransmitted fo connected equipment.

Install hangers and supports to provide indicated pipe stopes and to not exceed
maximum pipe defiections aliowed by ASME B31.9 for building services piping

Equibment and Pumps Specifications

. Portable Septic Tank

leak proof one-piece seamless lmit chemical resistant, corrosion proof
equipped with HOPE filter media with large surface area for optimal
microorganism growth, clog free, removable modular chamber. 2000 fiters
effective volumes. Refer to Equipment Schedule Plumbing plan.
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Conduyctors or wires shall not be drawn in conduits until after the cement piaster
is dry and the conduits are thoroughly cleaned and free from dirt and moisture.
In drawing wires into conduits, sufficient slack shali be allowed to permit easy
connections for fixtures, switches, receptacies and other wiring devices without
the use of additional splices.

All conductors of cenvenience outlels and lighting branch circuit homeruns
shatl be wired with @ minimum of 3.5 mm in size. Circuit .homeruns io
panelboards shall not be smaller than 3.5 mm but all homeruns to panelboard
more than 30 meiers shail not be smaller than 5.5 mm. No conductor shall be
lass than 2 mm in size.

Alt wires of T4mm and larger in size shall be connected to panels and
apparatus by means of approved type lugs or connectors of the solderless
type, sufficiently large enough to enclose all strands of the conductors and
securely fasiened. They shall not locsen under vibration or normal strain.

Alljoints, taps and splices on wires larger than 14 mm shall be made of suitable
solderless connectors of the approved type and size. They shall be taped with
rubber and PVC tapes providing insulation not less than that of the conductors.

No splices or joints shall be permitted in either feeder or branch conductors
except within outlet boxes or accessible junctlion boxes or pull boxes. All joints
in branch circuit wiring shall be made mechanically and electrically secured
by approved splicing devices and iaped with rubber arid PYC tapes in a
manner which will make their insulalion as that of the conducior,

All wall switches and receptacles shall be fitted with standard Bakelite face
plate covers. Device plates for flush mounting shall be installed with all four
edges in continuocus contact with finished wall surfaces without the use of
coiled wire or similar devices. Plaster filing shall not be permitted. Plates
installed in wet locations shall be gasketed.

When more than one switch or device is indicated in ¢ single location, gang
olate shail be used.

POWER LOAD CENTER, SWITCHGEAR AND PANELBOARDS

1.

This Item shall consist of the furnishing and installation of the power load center
unit substation or low voltage swifchgear arid distribution panetboards at the
focation shown or the approved Plans complete with transformer, circuit
breakers, cabinets and all accessories, compleiely wired and ready for service.

All materials shall be brand new and shall be of the approved type meeting
all the requirements of the Philippine Hectrical Code and bearing the
Philippine Standard Agency (PSA) mark.

Power Load Center Unit Substation. The Contractor shall furnish and install an
indoor-type Power Load Center Unit Substation at the location shown on the
approved Plans if required. It shall be totally metal-enclosed, dead front and
shall consist of the following coordinated component parts:

d. High Voitage Primary Section. High voltage primary incoming line section
consisting of the following parts and related accessories:

i. One (1) Air-filled Interrupter Switch, 2-position (open-close) installed
in a suitable air-filed metal enclosure and shall have sufficient
interrupting capacity to carry the electrical load. It shall be provided
with key interiock with the cubicle for the power fuses to prevent
access fo the fuses unless the switch is open.
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ii. Three (3)-power fuses mounted in separate compartments within the
switch housing and accessible by a hinged door.

ii. One 1) set of high voltage potheads or 3-conductor cables or three
single conductor cables.

iv. Lightning arresters shall be installed at the high voltage cubicle if
required. ltems (i) and (i} above could be substituted with a power
circuit breaker with the comrect rating and capacity.

b. Transformer Section. The transformer section shall consist of a power
fransformer with ratings and capacities as shaown on the plans, it shall be
oil liquid-filled non-flammabie type and designed in accordance with the
latest applicakle standards.

The transformer shall be provided with four (4) approximately 2 1/2 %
rated KVA taps on the primary winding in most cases one {1) above and
three [3) below rated primary veltege and shall be changed by means

of externally gang-operated maonual tap changer only when the
fransformer is de-energized. Tap changing under load is acceptable if
fransformer has been so designed.

The foilowing accessories shail be provided with the transformer, namely:
drain valve, sampling device, filing connection, ail liguid level gauge,
ground pad, top filter press connection, lifting lugs. diagrammatic
nameplate, relief valve, thermometer and other necessary related
accessories.

The high-voltage and low-voltage bushings and transition flange shall be
propetly coordinated for field connection to the incoming line section
and low voltage switchbcard section, respectively.

c. Low Yoltage Switchboard Section. The low-voltage switchboard shall be
standard modular-unifized units, metal-built, dead front, safety type
construction and shall consist of the following:

i. Switchboard Housing. The housing shall be heavy gauge steel sheet,
dead front type, gray enamel finish complete with frame supports,
steel bracings, steel sheet panelboards, removable rear plates,
copper busbars, and all other necessary accessories to insure
sufficient mechanical strength and safety. It shall be provided with
grounding bolts and clamps.

i. Secondary Metering Section. The secondary meiering section shall
consist of one {1) ammeter, AC, indicating type; one. (1} volimeter,
AC, indicating type. one {1) ammeter fransfer switch for 3-phase;
one (1) voltmeter ifransfer swiich for 3-phase; and cument
fransformers of suitable rating and capacity.

The above-mentioned instruments shall be installed in one
compartment above the main breaker and shall be complete with
all necessary accessories completely wired, ready for use.

ii. Main Circuit Brecker. The main circuit breaker shall be draw-out type,
manuaily or electically operated as required with ratings and
capacity as shown on the approved Plans.

The main breaker shail include insulated conirol switch if electrically
operated, manual frip button, magnetic tripping devices, adjustable
fime overcurrent proiecticn and instantaneous short circuit Hip and
all necessary accessories to insure safe and efficient operation.
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iv. Feeder Circuit Breakers. There shall be as many feeder breakers as
are shown on the single line diagram or schematic riser diagram and
schedule of loads and computations on the plans. The circuit
breakers shall be draw out or molded case as required. The circuit
breakers shall each have sufficient interrupting capacity and shall be
manually operated complete with trip devices and all necessary
accessories 1o insure safe and efficient operation. The number,
ratings, capacities of the feeder branch circuit breakers shall be as
shown on the approved Plans.

Circuit breakers shall ecch he of the indicating type, providing "'ON' -
"OFF and "TRIP" positions of the operating handles and shall each be
provided with namepiate for branch circuit designation. The circuit
breaker shall be so designed that an overload or short on one pole
automatically causes all peles o open.

d. Low Voliage Switchgear (For projects requiring low-voltage switchgear
only). The Coniractor shall furnish and install a low-voitage switchgear at
the location shown on the plans. It shall be natal-clad, dead front, free
standing, safety type construction and shall have copper busbars of
sufficient size, braced tfo resist cllowable root mean square (RMS)
symmetrical short circuit stresses, and all necessary accessories. The low-
voltage switchgear shall consist of the switchgear housing, secondary
metering, main breaker and feeder branch circuit,

e. Grounding System. All non-current camying metallic parts ke conduits,
cabinets and equipmeni frames shall be properly grounded in
accordance with the Philiopine Electrical Code, latest edition.

The size of the ground rods and ground wires shall be as shown on the
dpproved Plans. The ground resistance shall not be more than 5 chms.

i. Panelboards and Cabinets. Panelboards shall conform to the schedule
of panelboards as shown on the approved Plans with respect to supply
characteristics, rating of main lugs or main circuit breaker, number and
ratings and capacities of branch circuit breakers,

Panelboards shall consist of a factory completed: dead front assembly

mounted in an enclosing flush type cabinet consisting of code gauge
galvanized sheet steel box with frim and door. Each door shall be
provided with caich lock and two {2) keys. Panelboards shall be
provided with directories and shall be printed to indicate load served by
each circuit,

Panelboard cabinets and #ims shall be suitable for the fype of
mounting shown on the approved Plans, The inside and oulside of
panelboard cabinets and trims shali be factory painted with one rust-
proofing primer coat and two finish shop coats of pear gray enameil
paint.

Main and branch circuit breakers for panelboards shall have the rating,
capdacily and number of poles as shown on the approved Plans. Breakers
shall be thermal magnetic type. Multiple breakers shall he of the
common tip type having a single operating handle. For 50-ampere
breaker or less, it may consist of single-pole brecker permanently
assembled at the factory info o multi-pole unit.

4. The Contractor shall install the Power Load Center Unit Subsiation or Low-
Voltage Switchgear and Panellboards at the locations shown on the approved
Plans.

Standard panels and cabinets shall be used and assembled on the job. All
ponels shall be of dead froni construction furnished with fims for flush or surface
mounting as required.
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Comply with the current opplicable codes, ordinances, and regulations of the
authority or guthorities having jursdiction, the rules, regulations and
requirements of the utility companies {as applicable).

Drawings, specifications, codes and standards are minimum requirements.
Where requirements differ, the more stingent apply.

All equipment and installations shall meet or exceed minimum requirements of
the Standards and Codes.

Execute work in stict accordance with the best practices of the trades in a
thorough, substantial, workmanlike manner by competent workmen.

When the tests and inspections have been completed, a labsel shall be
ottached to ail devices tested. The label shall provide the name of the testing
company, the date the tests were completed, and the initials of the person who
performead the ests.

D. | PANELBOARDS

1.

Fabricate and test panelboards according to 1EEE 344 to withstand seismic
forces defined in Division 16 Sections 146073 and 14074 "Hangers and Supports
for Electrical Systems and Vibration and Seismic conftrols for Electrical Systems”
respeciively,
Enclosures: Flush, Surface, Fush- and surface-mounted cabinets.
a. Rated for environmental conditions at installed location.

i. Indoor Dry”ond Clean Locaftfions: NEMA, Type 1.

ii. Outdcor Locations: NEMA, Type 3R.

iit.  Kitchen and Wash-Down Areas: NEMA, Type 4X, stainless steel.

iv. Indocr Locations Subject to Dust, Faling Dirt, and Dripping
Noncorrosive Liguids: NEMA, Type 12.

v. Ouldoor Locations Sublect te Dust, Faling Dirt, and Dripping
Noncorrosive Liquids: NEMA, Type 5R.

b. Front: Secured ic box with concealed frim clamps. For surface-mounted
fronts, match box dimensions; for flush-mounted fronts, overlap box.

C. Hinged Front Cover: Entire front frim hinged to box and with standard
door within hinged trim cover. '

d. Skirt for Surface-Mounted Panelboards:  Same gauge and finish as
panelboard front with flanges for attachment to panelboard, wall, and
ceiling or floor.

e. Gutter Extension and Barier: Same gage and finish as panelboard
enclosure; integral with enclosure body. Arrange to isolate individual
panel sections.

f. Finishes:
i. Panels and Trim: Steel and galvanized steel, factory finished
immediately after cleaning and pretreating with manufacturer's

standard two-coat, baked-on finish consisting of prime coat and
thermasetlting topcoat.
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fi. Back Boxes: Gdivanized steel Same finish as panels and frim.

iii. Fungus Proofing: Permanent fungicidal treatment for overcumrrent
protective devices and other components.

g. Direciory Card: Inside panelboard door, mounted in fransparent card
holder metal frame with tfransparent protective cover.

Incoming Mains Location: Top or Bottom.
Phase, Neutrai, and Ground Buses:
a. Material Hard-drawn copper, 98 percent conductivity.

b. Eqguipment Ground Bus: Adequate for feeder and branch-circuit
equipment grounding conductors; bonded to box.

c. Neutral Bus: 100 percent of phase bus 4. Extra-Capacity Neuiral Bus:
Neutral bus rated 200 percent of phase bus and UL listed as suitable for
nonlinear loads. -

parts of the structure and equipment damaged by the Coniractor in the
prosecution of the work shall be replaced as shown on the Plans.

a. Comply wiith the current applicable codes, ordinances, and regulations
of the authority or authorities having jurisdiction, the rules, regulations and
requirements of the vtility companies (as applicable}.

b. Drawings, specifications, codes and standards are  minimum
reqguirements. Where requirements differ, the more stringent apply.

ELECTRONICS COMPONENTS AND EQUIPMENT

All CCTV electronic devices/components and equipment shall be listed by
Underwriter's Laboratories Inc. (UL} approved by the Factory Mutual System. It
should be furmnished by a single supplier/ manufacturer (one brand) only who are
regularly engaged in the production/supply of such component/equipment, to
achieve. devices compatibifity and for a reliable CCTV and Security system. All
electronics equipment shall be state of the art and shall be only solid-state
component, and must be suitable for the purpose intended.

Pok Switch

All security cameras should be Power over Ethernet (PoE) supplied using a 24-
port UTP 10/100/1000 Managed Ethernet injector.

CCTV Camera

All security cameras instailed outdoors shall be Compact Bullet Smart IP Camera
with water-tight housing (IP 64), while those installed indoors shall be 2MP Smart
IF Indocr- Dome Camera. Both cameras shall use 1/2.8" progressive scan CMOS
as imoge sensor, with a minimum effective pixel of 2.0 MP, maximum IR range of
30m and at least 120 dB WDR.

Network Video Recorder {NVR)
NVR supports H.264/H.264+/MPEG4 video formats, can handle up o 60 IP

cameras, recording at up to 12MP resolution and has up to 8 SATA inferfaces and
1 eSATA interface conneciable for recording and backup.
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LED Monitor/Display

The monitor should be CCTV- graded, with LED BL panel better than 327, supports
NTSC/ PAL signal system, with a minimum resolution of 1920 x 1080 Full HD, and
supports 2 x BNC, VGA, DVI & HDMI at input/output. It shall require an AC input
of 100-240Vac and consumes a power of at least 24W. It shall have a high-end
video processor, PIP confrol funclion and automatic color control and color
adjustment,

All Telephone {Voice) and Data System electronic devices/components and
equipment shall be listed by Underwriter's Laboratories Inc. {UL), or approved by
the Factory Mutual System. # should be fumished by a single supplier/
manufaciurer (one- brand} only who are regularly engaged in the
production/supply of such component/equipment, fo achieve devices
compatibility and for a reliable voice and data system. The specifications are
intended 1o provide a broad oultline of the required voice and data system, but
are not intended to include ali details of design and construction.

IP based Private Automatic Branch Exchange {IP PBX}

P PBX shall be capable of connecting virtually all types of data/ voice
telecommunication equipment into an integrated, easily controllable and
configurable network, IP PBX can provide 20- direct lines and 120-IP extensions.
This compatibility boosts speed and broadens networks for global connections.
The systermn can be ecsily upgradable/ stackable to handle at multiple of 256
extensions with a range of capabillities.

Cabineis/Rack Enclosures

Cobinets are the basis for housing all cabling system components. The cabinets
shall be fully equipped with internal frames for patch panel, actlive equipment
(cross-connect hardware}, connection modules, and to organize the cable and
patch cord fay out. Typically, a standard 19" framing and paneling shall be used
provided by proper climate control or ventilation. Cabineis should be in a room
that is envircnmentailly suitable, climate contfrolled and that can be secured. All

- cabinets should have locks or infrusion detection 1o safeguard the network

infrastructure.
iIDC Frame

Insulation displacement contact (IDC) frame shall have sufiicient space for
overvoltage protection, front side connections for easy installation, one single
insertion tool for all connections. The front panel covers all underlying modules
and cabling for ¢ homogenous appearance and orderly installation.

. All Fire Alarm electronic devices/components and shall be fisted by Underwriter's

Laboratories Inc. (UL), or approved by the Factory Mutual System. It should be
furnished by a single supplier/ manufaciurer {one- brand) only who are regutarly
engaged in the production/supply of such component/equipment, to achieve
devices compatibility and for a reliable fire detection and alarm system. Provide
a complete, manudi fire alarm system. The actuation of any manual station or
shall cause: building alarm devices to sound.

. DC Power Supply

Obtain a power input of 240Vac from emergency support ponél, transformed
and recftified to 24V DC output. This DC supply is enough for operation of
initiating, alarm signal, frouble signal, and fipping circuifs.

. Baftery Back-up

This is provided for FDAS operation in the event of primary power source failure.
Transfer from normal to auxiliary power shall be done automatically. The
rechargeable batteries shall have a sufiicient ampere- hour rating to operate the
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system under supervisory and troubled conditions, including audible trouble
signat devices for 60 hours and audio-visual signal devices under alam
conditions for an additional 5 minutes. Provide a solid-state automatic battery
charger capabkle of recharging a completely discharged battefies to fully
| charged condition in 48-hours or less.

13. Manudi Pull Station

It contains electronics that communicate the station's status {alarm. normal) to
the fransponder over two wires which dlse provide power to the pull station.
Stations shail be flush mounted.

14. Audiovisual Alarms

Provide surface mounted approved audiovisual alarm devices consisting of a
single vibrating type alarm homn/bell suitable for use in an electronically-
supervised circuit and fop-mounted infegral flashing strobe light. Hom/bell shall
have a sound rating of at ieast 90 dB at 3m. Sirobe light shall have a ruby colored
lens and shall pulse in march- time sequence,

15. Heat Detectors

Frovide rate compensated detectors. Confacts shall be self- resetting. Detectors
shall be hermetically sealed and automatically resetting type which shall operate
when ambient dir femperature reaches detector setting regardiess of rate of
femperature rise. Detectors shall be surface mounted.

16. Smoke Detectors
itis designed for detection of abnormal smoke densities by the photosleciric and
ionization principle. Each detector shall ceontain an dlarm lamp which shall

dlluminate when the detector is activated inic an alarm condition, Detectors shall
be surface mounted

| SOLAR POWER SYSTEM

A.  Photovollacic Modules

The PV Modules shall be of the crystaliine silicon terrestrial type and conform
fc PNS IEC 61215-1-1:2018 - Terrestricl photovoltaic {PV) modules - Design
qualification and type approval, PNS [EC 41730-1:2018 - Photovoltaic (PV) module
safety qualification, PNS [EC 62790:2014 - Junction boxes for photoveltaic modules
- Safety requirements and tests. The PV module shall be supported by a specific
gudlification certificate issued by an interationally recognized test facility in
accordance with the abovementioned standard. Only PV modules from
manufaciurers classified as Tier 1 are acceptable {latest BloombergNEF PV Module
Tier 1 List). For each medule delivered a flash protocol shall be furnished. The flash
test of the individual module shall be submitted showing the |-V {current vs. voliage)
curve with posiiive power tolerance. The final electro luminescence test of the
individual moduie shall be submitted showing the absence of any mechanical or
elecirical defects of the cells in the module.

Comply with the current applicable codes, ordinances, and regulations of
the authority or authorities having jurisdiction, the rules, regulations and
requirements of the ufility companies (os applicable) Drawings, specifications,
codes and standards are minimum requirements. Where requirements differ, the
more stringent apply. '
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B. Rapid Shutdown Swifch (RS5)
The PV system circuits installed shall include a rapid shuldown funciion in

accordance with PEC 2017 arficle 6.90.2.4(A) through (D). Power oplimizers used in
the PV strings must have RSS functionality,

C. DC Combiner Box

Each string of the PV ' Modules shall be connected to a junction box with a
dedicated cable. Combiner boxes integrated with the inverter can be used. The
Supplier shali prepare the detailed plans and methods of connection of cables. The
output voltage of each stfing shall be consistent with the input of the power
condifioner.

D. Supporl Structures

The support structures that will hold the solar PV modules in place will be
roof mounted with fixed filt. Fush mount will be used for pitched roofs. Ballasted
mounting will be adapted on flai concrete slab roofs with the optimum tilt as
recommended by sclar design tools for maximum generation, solling
considerations, and ventilation.

Mounting materials and clemps should be manufactured from anodized
aluminum with stainless steel bolts and nufs and must meet the installation
guidelines and requirements of the solar PV module manufacturer. Spacers for
dissimilar metals shall be used to prevent galvanic corrosion.

The design of the mechanical systems shall take into consideration the
design of the support structure adopting the JIS C 8955:2017 “Load design guide
on structures for PV array” with wind loads specific for Quezon City as defined in
the latest Philippine Building ' Code.

E.  Hybrid Inverier / Power Conditioning Unit (PCU} -

The inverter to be used for this project is a Solis 30kW Hybrid Inverter, Model
S6-EH3P30K-H-LV. The inverter is designed for grid-connected photovoltaic
{PV) systems with integrated battery energy storage capability. it shall
comply with PNS [EC 61727:2016 — Photovoltaic (PV) systems — Characteristics
of the utility interface and meet the requirements of the Philippine
Distribution Code 2017.

The inverter shall be three-phase, 60 Hz, and connected to the building’s
electicat system. A maiching transformer may be used, if necessary, to
match the inverter output fo the grid tapping point. Any fransformer used
shall comply with IEC 40074-1, 2, 3, 10, and 18 for Power Transformers.

The hybrid inverter snall support both grid-connected and battery storage
operation. The total cutput of the PV system shall be measured by the smart
meter to be supplied by the Supplier. The Supplier shall provide all necessary
mounting structures and batance-of-system components required on the
output side of the PV system.

The specifications bf the Inverter shall meet the following minimum
reguirements:

¢ Nominal AC Ouiput Voltage range of 230/400V, 3-Phase +6%, 40 Hz
(as per grid code};

= Rated output power of 30 kW,

* Integrated battery input {iow voltage} compatible with lithium battery
systems;

e Equipped with a DC switch for safe isolation of DC circuits:

« Ambient cperating temperaiure range of -10°C to 50°C;

¢ Minimum IP45 protection class for outdoor installction:
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» Compatible communication protocols {e.g., RS485, CAN, WIFi/LAN
opiicnal) with the selected monitoring system;

» Harmonic distortion not exceeding limits set by the Distribution Utility
(DU);

« Equipped with anti-islanding profection to automatically disconnect
from the grid during grid failure within the time frame defined by the
DU and applicable standards; ,

» Compliant with applicabie international standards and subject to
approval by the DCE, ERC, and inspection/approval by the
Department of Trade and Industry (DTI).

The hybrid inverter shall be capable of operating in grid-fied mode, battery-
assisted mode, and-backup mode [if configured), ensuring refiable energy
management and sysfem protfection.

Battery Energy Storage System (BESS)

The battery system shall be a lithium iron phosphate {LIFePO,) type, model
AllTopElec ATE-48V-300AH {51.2V, 300Ah), suitable for stationary energy
sforage. The battery shall comply with relevant international safety standards
for lithium-ion industrial batteries, including IEC 62619.

The system shall include a Battery Management System (BMS) providing
protection against overcharge, over-discharge, over-current, short circuit,
and over-temperature. Only batteries from manufacturers with recognized
quality certifications shall be gcceptable.

For sach battery deiivered, the following shall be fumished:

»  Factory test report showing rated capacity and nominal voltage.

» Cydcle lite report demonstrating performance at recommended
depth of discharge.

» BMS test report confirming protection functionality.

Monitoring Display — 47" Standing Portrait Led Screen

The monitoring display shall be o 47-inch LED screen, standing portrait
ofientation, designed 1o provide reai-fime visualization of solar PV system
performance, including ensrgy generation, consumption, and battery
staius. The display shall be compatible with the Solis 30kW Hybrid Inverter (S4-
EH3P30K-H-LV) and the associoted energy storage system.

The display shall comply with applicable safety and eleciromagnetic
compatibility standards for electronic devices and provide clear, high-
resolution output suitable for indoor installation in control rooms or monitoring
stations.

The supplier shalll bro?ide all necessary cables, netwaork adapters, and
mounting accessories required for full integration and operation of the
monitoring display with the PV system,

AC Collection System

AC Distribution Boards shall be installed as a collection system from the

grid-connected inverters and shall achieve the following as a minimum:

+ Overcurrent protection on the Inverters and the mains of appropriate
irip rating and short-circuit (kA) rating of the circuit breakers:

e Residual orieakage current protection such as earth leakage relay {ELR)
or earth fault refay (EFR);
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= Surge protection devices with appropriate rated voltage and surge
current:

» JSuitable enciosure pertaining fo site conditions; and

» Forindoor installations, the enclesure shall have a minimum protection
Class of IP42. For outdoor installations, the enclosure shall be designed to
weatherproof conditions with a minimum protection class of P54,

| Circuit Breakers shall be of fixed type and equipped with a trip unit that
offers the appropriate level of protection performance to fit to the application and
shall comply with IEC 60947-1 and 2 on the following:

s Operafion and behavicor in normal service: and

* COperafion and behavior in case of overload and operation and
behavior in case of short-circuit, including co-ordination in service
[discrimination and back-up protection)

The design of the AC Distribution Boards shall be capable of Lock-Out, Tag-
Out protocols. Cotor codes of phase circuits applicable to the internal components
shali conform 1o local standards.

Any AC switchboards installed outdoor shall be made of materals stable
against UV for mechanical strength and discoloring by UV.

. Online Monitoring dnd Control

The Solar PV System shall be equipped with a high-levei enline monitoring
system via the WiFl-network of the respective buildings as menfioned under Il E.
The system should allow QC LGU to have real-time 24/7 access to the soffware
through mobile phones and computers. A synchronized LED display will be installed
 atone public area in each of the hospital. Information on the system status, output
power, voltage, current shall be available in real time as the minimum parameters.
1 Slorage of 15-minule data with cumulative daily, monthly, annual, and fotal
i operating time shall be avdilable for viewing and download in CSV to text software

foermat. The Supplier shall provide secured online access to authorized personnel of
- the City Government,

Environmental monitoring instruments and sensors shall be integrated into
the online monitoring and confrol systems. Instruments include among others,
. iradiance sensors installed for plane of the array and GHI measurements; and
- femperature sensors {such as RTDs or thermocouples) for ambient and solar PV
module femperatures. The sensor mounting location shall be prearranged and
approved with the City Government.

J. DC and AC Wires and Cables

Selection of cable type, sizihg and wuse of connectors shall be in
accordance to the Philippine Electrical Code 2017 particularly Arficle 6.90 on
photovoltaic systems. '

For DC Cabiles, the following are the standards and requirements:

« Solar Cabtes shall be Uliraviclet {UV) resistant for outdoor application
and with a minimum insutation rating of 1kV {core to earth) and shall
be cerified to H17272-K cccording to EN50618;

¢ Posifively charged cables shall be colored red, negatively charged
cables shall be colored black;

* Solar Cables selecied shall be appropriately sized according to the full
shori-circuit current of the Solar Modules;

DC cable design shall not exceed a voltage drop of 1.5%;
« DC cable installation must be free from physical damage and from the
; possibility of damages caused by vermin; ‘
« Only single core, double insulated cables shall be used: and
| « Minimum cable cress-section of 6mm2 or equivalent,
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AC Cables selected shall conform to local 'sfandc:rds and appropriately
sized according fo the full load current it is designed o operate at, not exceeding
a voltage drop limit of 1% at full load current.

K. Metal Enclosures, Conduits, Cable Trays

Design, selection, lay-cut and mounting metal enclosures, conduiis, and
cable frays shall be in accordance with the latest Philippine Electical Code.

The design of the enclosures shall be capable of Lock-Ouf, Tag-Out
! protocols. Color codes of phase circuits applicable to the internal componenis
i shall conform 1o local standards.

Appropriate AC and DC cable conduits, cable trays, and supports shall be
selected and sized appropriately to cater for the coresponding numiber of AC and
DC cables. The selected material shall be resistant to effects of corfosion during the
25-year lifespan of the solar PV system.

L. Proteclive Devices (DC and AC)

Profection System - Philippine Electrical Code 2017 Article 6.90.2.4 Rapid
Shutdown, Over Current Protection, Surge Protective Devices, Lighining Protection,
Grounding and Bonding.

‘ M. Ancillary Materials

| Other ancillary mc:’rencﬁs necessary to facilitate a complete installation
1 shall be deemed to be included in the scope of the Supplier. These items may
Q include, but are not limited to:
|

Cable glands, bushings, terminations, and tugs:
flexible conduits and cable ties;

Support brackets and mounting accessoties;
Labels and tags; and

Safety equipment and signages.

® & 8 % =

Not all ancillary materials may be required, the neceassity of the materiais
shall be determined in accordance to the assessment of the Suppilier. All matericis
shall be specified based on external conditions and intended use {e.g., UV resistant
for exposure to sun and o’rhers} and must comply with relevant international or local
standards.

N. Instaligfion
1. Generadl Installation Activilies

The Confractor shall undertake the following scope of installation works in
accordance to the approved design drawings, 5|’re conditions, and relevant local
standards, generally as stipulated below:

* Al site preliminaries and establishment such as site offices, work areas, and
appropriate  signages. The implementation pian must include the
operaticndl requirements and work instructions of the City Government;

« Compliance to safety regulations for site work as per requirement;

» Installation of all supplied equipment necessary for the fully operational solar
PV system in cccordance io the approved design, recommended
manufacturer installation parameters, as well as relevant local and
infernational standards and codes;

» FEarthing and grounding of all metal structures and equipment to the
building earth, including design and installation of a lighining protection
system in accordance with IEC 62305 with Class Hl profection (Philippine
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Electical Code 2017, Arficles 2.5 and 2.9) as a minimum and in compliance
to local standards;

* Provide fire extinguishers and sand buckets for fire protection;

» Restoration and repair of any structures or building components damaged
during project execution {such as wall and ceiling penetration repairs,
including fire sealant materials - for cable routing, repadinting, clearing of
concrete chippings and other debris, roof leaks, water proofing, and others);

» Proper housekeeping practices which include cleaning of site, debris
removal, and strict enforcement of Health, Safety, and Environmental {HSE)
plans and policies;

= Adhere to the planned fimeline of the construction phase and arrange for
milestone meetings when necessary; and

»  Overall festing, commissioning and final inspection of the system, including
the attendance of the necessary parties for each part.

2. Cabling

Physical separation of AC and DC cables shall be achieved. All data or conirol
cabies shall be installed in separate cable containments from normal power
cables to minimize sighdl interference. -

Conduits, frunking, irays and ladders are acceptable methods of a cable support
system in areas not exposed to the sun. In areas exposed to the sun the cable
support system shall be HDG metal trunking. Earth conductors shall be sized in
accordance with local elecirical codes. Where multiple cables are installed,
proper cable management system shall be used to bundle them in a neat fashion.
The cable management systems installed cutdoors shall be made of stainless steei.
UV rated cable fies are not permissible.

Points of entry and exit of cables into enclosures and support systems shall be
secured with water- tight and flame-resistant cable glands or cable connectors.

3. Coring Work

When coring is necessary, all openings to areas prone to fire shall be sealed with
firestop protection with proper fire-protection iabels and certfification.
Rectification and recertification may be necessary if penetration will be done
through existing fire-sealantiboards or fire-stop material.

For openings with exposure to outdoor environment or areas subjected to water
ingress, openings shall be propetly sealed with waterproof sealant material to
prevent any seepage of water.

4. Corrosion Management

The Supplier shall take into consideration the effect of corrosion for any related
works on site which involve metal objects. All joinis and cuttings shall be of qudiity
standards. Denis, fractures orincompatible joints which will lead to water seepage
into the cable support system or cable enclosure which can cause rust, corrosion
or retention of water will not be acceptable.

Practice of selection of metdls for permanent installation of associated materials
shall consider, but not limited to, the following pointers as guidelines:

» Stainless steel fasteners will be required to prevent galvanic corrosion:

» Use one material fo fabricate electrically isolated systems or components
where practical; and

» Cutting and modification must be minimized. Materials of galvanized steel
that undergo modification or cutting process shall be re-coated with zinc
spray or eguivalent anticorrosion agent.
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The Supplier shall provide o Corrosion Management Plan containing detailed
strategies towards managing the occurrence of corrosion and enhancing the
resistance of the support structure against corrosion. The Corrosion Management
Plan shall be infegrated as part of operations and mdintenance procedures for
the solar PV system sfructures and buildings on site, considering the designed
lifetime of the facility.

5. Housekeeping

During the progress of the installation phase, the Supplier shall ensure that
housekeeping activities, which includes proper disposal of waste material and
debris will be performed on a daily basis.

The Contractor must skrictly enforce HSE Plans and Policies, including among
others, fall protection, materials handling. electrical safety, use of PPE, emergency
response, and appropriate signages, during the installation phase of the project.

6. Monitoring S{/s’rem

The monitoring system will utllize data loggers and a communication system to
receive and log the fransmitted signais from the sensors, inverters, panels and
meters, The Supplier shall ensure that all communication channels from the various
devices to the data logger shall be without interference to the signal fransmissions.
The Supplier shall have suitably qualified personnel present during commissioning
to establish connection of the logger to the relevant system paris/sections.

7. Labeling

As a minimum, labelling shail be done for all the associated cabling for future
service and maintenance of the system, equipment labels shall be engraved
fraffolyte labels colour coded to comply with AS1319. Labeling requirements and
guidelines shall consider, but not limited to, the following:

Module string humbers for each individual string on the rooftop;
Module string numbers for each individual pair of solar or DC cables at the
Module strings, Combiner Boxes, and at the DC inputs of the Inverters;

* Inverter numbers and string numbers on DT Surge Protection devices, DC
isolators, DC circuit breakers or fuses where applicable;

» Inverfer numbers on each individual inverter, associated AC cables, AC
circuii breakers and AC isolators where applicable;

s Desighated tag labels for monitoring eguipment, metering and sensors;

« Designated tag labels for associated enclosures i.e., Array Junction Boxes,
AC Switchboards, Monitoring Accessories; and

e Designated tag labels for DC Cable Suppert System, AC Cable Support
System and Data or Control Cable Support Systern at 3 m intervals.

At areas where live conductors may be exposed, labels o caution users to danger
of electric shock shall be implemented, including the exterior of enclosure cubicles
or boxes and protective screens where applicable.

Labels to warn users of g duat supply network shall likewise be implemented on all
AC Equipment installed as a collection system for the solar PV sys’rem.

The same label designations for the above shall be consistent with the labels as
indicated in as-built drawings and assigned designation labels for any monitoring
matters.

All fabels instailed oufdobfs shall be made of materials stable against UV for
mechanical strengih and discoloring by UV.
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MECHANICAL WORKS

AIR CONDITIONING AND REFRIGERATION SYSTEM

This item shall consist of fumishing and installation of air conditioning,
refrigeration and ventilation systems, inclusive of necessary electrical
connections, ductwaorks, grilles, pipes, and condensate drains and all other
necessary cccessories ready for service in accordance with the Plans and
Specifications.

The types, sizes, capacities, quantifies and power characteristics of the
compressor, evaporator, condenser, chilled water pump and condenser
water pump shall be specified or as shown on the Plans.

The dir conditioning system shall be entirely automatic in operation and shall
not require the presence of an cttendant except for periodic inspection for
lubrication. All equipment and materials shall be inspected upon delivery
and shall be tested after installation. Piping shall not be buried, concedled or
insulated until it has been inspected, tested and approved. Walls, floors and
other parts of the structure and eguipment damaged by the Contractor in
the prosecution of the work sholl be replaced as shown on the Plans.

. CEILING-MOUNTED TYPE FANS

Units shall be ceiling-mounted type, direct driven and equipped with reverse
flow prevention damper.

It shall have one-touch spring fype louver for ease of cleaning and
maintenance.

Fan casing shall be seam-weided and finished with corrosion resistant paint.
Fart shall have capacity and motor size as indicated in the plans.

PROPELLER EXHAUST FANS

Units shall be propeller type, suitable for wall mounting, direct driven and
equipped with gravity shutters.

It shall have wall mounting collar and fan guard.

Units shall have statically and dynamically balanced propeller set on a deep
venture orifice. Unit shall be designed for continuous operation and shall be
permanently lubricated. Inherent motor overioad protection shall be
provided.

Unit shall be epoxy-coated and finished with corrosion resistant paint.

Fans shall have capacity speed and motor size as indicated on the plans.
Fans shall be provided with a remofe selector switch.

D. EXHAUST BLOWER

Furnish and install supply exhaust blowers as shown and as indicated on the
drawings, complete with motors, belt sheaves vibration isolators, and filters.
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