Republic of the Philippines

OFFICE OF THE PRESIDENT

NATIONAL IRRIGATION ADMINISTRATION
CENTRAL OFFICE

BACONG PILIPINAS

SUPPLEMENTAL BID BULLETIN NO. 3
to the
BID DOCUMENTS

for the

Construction of High Dam and its Appurtenant Structures under the
Tumauini River Multipurpose Project

ITB No. R2- -C-1

A. Please be advised of the new Site Inspection Schedule provided by NIA Region 2 for the
above-captioned project:

Date : July 23,2025
Meet-up Time : 8:30AM.
Meet-up Place . National Irrigation Administration

Isabela Irrigation Management Office (IMO)
Lingaling, Tumauini, Isabela

During the site visit, kindly bring a Letter of Intent (LOI) from the owner/authorized
managing officer indicating the name of the employee authorized to conduct the site
inspection. The LOI must contain the official mailing address, contact number, and e-
mail address of the company represented.

B. Please be advised of the following revisions in the Bidding Documents for the above-
captioned project:

1) Delete all pages under Section V-A. Loxal Conditions of the Bid Documents, and
substitute the herein attached “Annex A”;

2) Delete all pages under Section XXIII Fixed Cone Valve and Knife Gate Valve with
Electric Actuator of the Technical Specifications, and substitute the herein attached
“Annex B”;

C. Receipt of this Notice must be acknowledged by the Bidders at the Office of the BAC-A
Secretariat, 6th Floor, NIA Building “A”, EDSA, Diliman, Quezon City.

D. This Notice shall form part of the Bidding Documents.

CERTIFICATION Acemaitnd
INTERNATIONAL 2 ,r"“‘“( e Aoy
150 7001:2015 ]

Sy
National Government Center, EDSA, Dlllmanfal_..l_
Trunk line Numbers: (02} 8 929 6071 to 78 « Telefax N 12893
Email: contact-us@nia.gov.ph » Website: www.nia.gov.ph = TIi: 00916415




Annex “A”

TUMAUINI RIVER MULTIPURPOSE PROJECT (TRMP)
Tumauini, Isabela

LOCAL CONDITIONS
LC-01 LOCATION

The project site is located in the municipality of Tumauini in Isabela. The
municipality of Tumauini is one of the 34 municipalities comprising the wide
province of Isabela. Its land area is 46,730 hectares or 5.62% of the land area of
[sabela. It is bounded on the north by the municipality of Cabagan and 68
kilometers south from Tuguegarao (the Regional Center); on the east by the
municipality of Divilacan, on the south by the city of Ilagan, the capital of Isabela
(30 kilometers) away and 445 kilometers north of Manila; on the west by the
Cagayan River and the municipality of Delfin Albano.

The potential irrigable area of the project is about 8,200 hectares and covers: the
Tumauini Irrigation System (TIS) with an original design area of 6,100 hectares;
new area of 1,836 hectares; and the non-functional Caligayan CIS with a service
area of 264. Although TIS has an original design area of 6,100 hectares, its
firmed-up service area is only 3,521 hectares. The project will serve twenty six
(26) barangays in Tumauini, three (3) barangays in Cabagan and three (3) barangays
in Ilagan, all in the province of Isabela.

The proposed high dam shall be constructed across the Tumauini River in sitio
Maguli, Barangay Antagan some is 2.5 kilometers river distance upstream of the
existing intake of the Tumauini Irrigation System (TIS). The irrigation facilities
component of the project covers the upgrading and rehabilitation of 3,512 hectares
and restoration of 2,852 hectares of the existing TIS and extension to the new areas
that shall cover 1,836 hectares.

The proposed high dam and afterbay dam are located within Tumauini Watershed
Natural Park. Among the prohibited activities within the protected area are
quarrying and use of explosives .

LC-02 ACCESS ROADS TO THE SITE/TRANSPORTATION FACILITIES

The existing service roads are adequate to provide access to all construction sites
within the service area. There are also existing barangay roads which would serve as
additional access roads to the Contractors in going to the sites.

For access to the dam and reservoir area, NIA have constructed the access roads on
both sides of the dam from Antagan I in the municipality of Tumauini.

In the event the Contractor considers additional access routes, the Contractor shall
secure right-of-way and access routes at his expense and all such costs shall be

I-LC



Local Conditions

considered included in the bid prices for the various items of work in the Bill of
Quantities.

The Contractor shall abide by all limitations, laws and regulations relating to the use
of public transportation routes and shall be responsible for all damages caused by
misuse of same. The Contractor shall improve and/or widen to his satisfaction the
existing roads, canals, strengthen and reinforce bridges therein to meet his haulage
requirements, to the extent he deems desirable or necessary for his work. All works
that the Contractor proposes to do in connection with roads and bridges shall be
scheduled and conducted as to offer the least disturbance to traffic and will be subject
to approval by the NIA which will make such arrangement as maybe necessary with
other Government Agencies and private parties.

The Contractor shall make any necessary repairs or replacements, as the case maybe,
to any structure which is damaged by him as the result of his own negligence. Such
repairs or replacements shall be made to the satisfaction of the NIA or the appropriate
governmentai authorities.

LC- 3. WEATHER CONDITION/CLIMATOLOGICAL DATA

The collection of hydrometric data is critical to the understanding of the availability,
variability and distribution of surface water. Historic hydrometric data provides the
basis for understanding the potential extent and limitation of the resource.

Hydro-meteorological data were obtained from government agencies such as
Philippine Atmospheric, Geophysical and Astronomical Services Administration
(PAGASA), Bureau of Research and Standards (BRS) and National Mapping and
Resource Information Authority (NAMRIA). The data collected include daily rainfall
data, monthly temperature and relative humidity, and streamflow data recorded at
various stations within and in the vicinity of the project study area and topographic
maps.

LC-3.1. RAINFALL DATA

The Tumauini Irrigation System, monitored by the NIA-Isabela IMO is the nearest
gauging station to the project site which is also located in Antagan 1%t, Tumauini,
Isabela. This station has recorded daily rainfall data from 2021 to 2024, which
provides an important role in analyzing historical weather patterns in the area. To
provide an overview of rainfall trends over the past four years (2021-2024), the table
below presents the monthly average number of days with recorded precipitation,
which are considered unworkable days.
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YEAR JAN |FEB | MAR | APR | MAY |JUN |JUL |AUG |SEP | OCT | NOV | DEC
2021 8 4 3 3 0 12 6 16 14 18 15 21
2022 8 10 6 8 13 11 15 10 10 21 13 10
2023 11 0 5 3 10 5 4 13 14 13 13 10
2024 11 0 5 3 10 5 4 13 14 13 12 8
Average | 10 4 5 5 9 9 8 13 13 17 14 13
no. of

unwork-

able days

LC-04 POSSIBLE SOURCES OF MATERIALS/DISPOSAL AREAS

The source of construction materials like cement, RSB, CWN, Tie Wires, Lumber forms
and others will be in Cauayan City. The road distance is 89.20 kilometers broken
down by type of road as follows:

Description Length, Km.
I Good maintained concrete/asphalt 71.20
11 Poor maintained concrete/asphalt 5.00
111 Good maintained gravel road 7.00
IV Poor maintained gravel road 6.00
TOTAL 89.20

There are three (3) identified sources of construction materials, with an average
hauling distance of 6 kilometers from the high dam. Additionally, quarries that serve
as sources of rock fill and riprap can be located near the dam or on the reservoir side,
where agglomerate, basalt, and andesite are present. No large chunks of rock can be
obtained from farther downstream of the main dam.

Location (See Annex 1) Average Hauling Materials
Distance (km)
Antagan 15t Quarry Sites 6.00 Clay Core
Caligayan Quarry Sites 6.00 Random Fill
Sand and Gravel Quarry Sites 6.00 Sand, Gravel, Rockfill, and
Transition Fill

In addition to the materials sourced from the locations listed in the table, other
materials will be sourced from the Spillway and Dam Excavation, provided they meet
the specified material testing requirements.

Sand and gravel for filter and for concrete aggregates are abundant and can be
extracted from the river outside the protected area which is immediately downstream
of the proposed afterbay dam and existing intake structure of TIS. A concrete
aggregate plant should be constructed at the dam site for producing sand and gravel
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Local Conditions

both for filter and concrete manufacture. Annex 1 indicates the identified quarry
areas.

For other work groupings/packages, the identified sources of materials have an
average hauling distance of 6 kilometers. The disposal areas are located at an average
hauling distance of 6 kilometers from the work site.

In the event that there are changes during contract implementation in quarry site
distance(s) and disposal areas other than those specified above, the contract unit
price of any item of work affected shall be reviewed by NIA to determine the
reasonable price adjustment. The price adjustment, either additive or deductive, shall
be subject to approval by appropriate authority in accordance with the IRR of RA
9184.

For billing purposes, the Contractor shall submit to NIA a written certificate duly
certified correct by the Engineer-in-Charge of the actual quarry/ disposal sites with
corresponding hauling distances as a requisite for payment.

LC-05 CONTRACTOR’S CAMP AND WORKING AREA

The NIA have negotiated with DENR (included in the Special Agreement on Protected
Area (SAPA) the two hectares site for the Contractor’s Construction Camp and Office,
working area for storage, workshop, warehouse, etc. (Annex 2 is the map indicating
the site of the contractor’s construction camp and field Office. The cost of
development of the site is considered included in his bid price under Temporary
Works in the Bill of Quantities. The Contractor shall submit within fifteen (15)
calendar days after receipt of the Notice to Proceed a detailed plan showing the areas
for his use during the duration of Contract Work. The area in square meters and
proposed usage shall be indicated and should conform to existing health
standards/requirements of the Department of Health (DOH) and Department of Labor
and Employment (DOLE).

Except for payment of Contractor's Temporary Works and Mobilization of
Construction Equipment provided in the Bill of Quantities, the Contractor shall at his
own expense, operate and maintain areas, buildings, warehouses, shops and other
facilities necessary for the execution of the contract work and for the safe storage of
materials and equipment. Materials subject to deterioration from exposure to the
weather shall be stored in weather-tight storage sheds or container having adequate
capacity to enable the contract work to proceed in accordance with the construction
program. Supplies of gasoline, fuel, oils or other petroleum products if stored above
the ground in tanks of more than 500 liters in capacity, shall not be located within 100
meters of any structure. The explosive magazine, if ever and if possible shall be
constructed within the compound of the Municipal Police Station of Tumauini.
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The Contractor shall be responsible for all his construction equipment, materials,
supplies and other incidentals and the cost incurred for their protection shall be
borne by him.

The Contractor shall submit for approval by the NIA, his detailed plans of the camp
and working areas that he proposes to construct, including his proposals for water
and power supplies and sewage facilities. The layout of such facilities shall consider
the existing NIA installation, if any, and shall be properly connected to these, if so
required, all to the satisfaction of the NIA. The Contractor shall comply with all laws,
proclamation, decrees and regulations of the Republic of the Philippines, or any sub-
division thereof which affect the building, maintenance or operation of the
Contractor’s Camp and shall be responsible for any damage or claim resulting from
inadequate or improper facilities.

Expensive or permanent type of construction will not be required but all buildings
shall be substantial in construction and shall have a reasonably attractive appearance,
No flimsy barong-barong or shanties will be permitted.

The Contractor shall provide his own security force to the extent he deems necessary
for maintaining peace and order in the camp and work areas and for safeguarding
materials and equipment at the site. Nothing under the provisions of this paragraph
shall relieve the Contractor from full responsibility for the maintenance of peace and
order and the protection of life and property in all areas wherein he operates. The
cost for providing security shall be included in the bid prices for the various items of
work in the Bill of Quantities.

No direct payment will be made to the Contractor for the operation and maintenance
of the Camp and Office. The entire cost thereof shall be considered included in the bid
prices for the various items of work in the Bill of Quantities.

After demobilization, the contractor shall restore/rehabilitate the construction camp
in coordination with the DENR and NIA.

LC-06 AVAILABILITY OF LABOR AND EQUIPMENT

There are available skilled and unskilled labor in the municipalities of Tumauini,
Cabagan, the City of llagan and in the nearby municipalities of Delfin Albano, Sto.
Tomas, Sta, Maria and San Pablo, such as carpenters, masons, steelmen and ordinary
labor. These could be tapped in the prosecution of the project requiring manpower.

In terms of heavy equipment, such as Dump Trucks, pay loaders, Graders, Backhoes
and Dozers, there are local contractors who own such equipment.
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LC-07 COMMUNITY FACILITIES

a. Power Supply

Electric power in the area is supplied by the Isabela Electric Cooperative II. NIA in
collaboration with ISELCO II has established/installed a 3-phase power line to the
dam and reservoir area.

b. Water supply

Water supply for domestic use in the Municipality comes from artesian wells and
pumps. NIA have established water system for the Project Management Office (PMO)
compound .

c. Banking Facilities

The municipality of Tumauini is being served by branches of two universal banks
namely Development Bank of the Philippines (DBP), Banco de Oro (BDO). There are
more commercial banks in the neighboring City of Ilagan, namely BDO, DBP, Landbank
of the Philippines (LBP), Philippine National Banks (PNB), Metrobank, BDO, and
Bank of the Philippine Island (BPI)

Contractor is advised that NIA will take no direct part in providing community
facilities such as schools, churches, shops, community centers and recreation facilities
for Contractor’s employees. Contractor shail make his own arrangements for such
facilities as he considers to be necessary or desirable. These facilities shall be subject
to the approval of NIA and shall meet all codes and regulations in effect.

Except for the payment for contractor’s temporary facilities provided in the Bill of
Quantities, the cost of building, operating and maintaining facilities and services shall
be borne solely by Contractor.

LC-08 FIRST AID FACILITIES

It shall be the responsibility of the Contractor to furnish and operate first aid facilities
for his personnel. Such facilities may be integrated with the NIA’s facilities, if any,
upon mutual agreement.

LC-09 RIGHT-OF-WAY
NIA will acquire and provide all other right of way, free of charge to the Contractor at

the time they are needed and which in the opinion of NIA, are required for carrying
out the Contract Work.
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LC-10 SITE FOUNDATION CONDITIONS

The NIA does not guarantee the correctness of the information herein mentioned nor
does it assume responsibility for any interpretation, deduction or conclusion which
may be arrived at from these information, shown on the drawings or otherwise given
relative subsurface conditions. The NIA does not guarantee that the proportions of
the several materials will not vary from those indicated by the explorations. The
Contractor shall make and accept full responsibility for his own deductions and
conclusions as to the nature of the materials to be excavated, the difficulties in making
and maintaining the required excavations and of doing other works affected by the
site conditions.

LC-11 PROTECTION OF REAL ESTATE CROSSED BY RIGHT-OF-WAY

The Contractor shall limit the movement of his crews and equipment on right-of-way,
including access routes approved by NIA so as to minimize damage to crops and
property, and shall endeavor to avoid marring the lands. Before the final acceptance
of the works, ruts and scars shall be obliterated and the land shall be restored as early
as practicable to its original condition.

The Contractor shall be responsible directly to the NIA for any excessive or
unnecessary damage to crops or lands resulting from his operations, whether on
right-of-way, on lands adjacent thereto, or on approved access roads and deductions
will be made from payment due the Contractor to cover the amount of such excess or
unnecessary damage, as determined by the Project Manager.

No payment will be made to the Contractor for the performance of any work
described in this paragraph and the cost thereof shall be included in the bid prices for
the various items of work in the Bill of Quantities.

LC-12 CREEK AND STREAM CROSSINGS

The Contractor shall note that the flow in the streams and creeks crossed by the
works fluctuates during the year and in some cases there is almost no flow during the
dry season period and unpassable after prolonged heavy rains.

LC-13 FEES FOR EXTRACTING AND DISPOSING CONSTRUCTION
MATERIALS

NIA has identified the quarry areas as indicated in Annex 1 and will assist the
Contractor in the right-of-way negotiations for the sites. The Contractor, however,
will assume payments of rentals, taxes or royalties that may be imposed by the
National and Local Government Units and/or concessionaires for the privilege of
extracting and disposing construction materials from land covered by quarry rights
and all other incidentals which may be necessary for the carrying out of the contract
works. Furthermore, the Contractor shall undertake application for quarry permit
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from and assume all payments to the Department of Environment and Natural
Resources (DENR). All expenses incurred by the Contractor in this undertaking shall
be considered included in his bid prices in the Bill of Quantities.

LC-14 SITE INVESTIGATION

It is the responsibility of the Contractor to visit the work site and make his own
investigation to satisfy himself as to the existing conditions affecting the work to be
done under these specifications.

The Contractor will assume all responsibilities for deductions and conclusions that it
may obtain or arrive at from the site inspection.

LC-15 THE LOCAL GOVERNMENT

The LGUs of the Municipalities of Tumauini and Cabagan and the City of Ilagan are
fully supportive of the programs of the National Irrigation Administration. The
economy of the three (3) LGUs is basically tied to agricultural production especially
palay, hence, irrigation development is one of their major concerns.

LC-16 PEACE AND ORDER
So far, the project site is generally peaceful and orderly. The proposed service area is
easily accessible since it is bisected by the national highway and good lateral roads to

the barangays are in place. The high accessibility of the place contributes to the peace
and order situation.
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. Annex “B”
R2-TRMPD-C-1

SECTION XXIII
FIXED CONE VALVE AND KNIFE GATE VALVE
WITH ELECTRIC ACTUATOR

2301 SCOPE

The work described under this section shall include: furnishing; fabrication or manufacture;
installation and testing for proper operation; testing; and commissioning of fixed cone valves
and knife gate valve with electric actuator.

Everything, including the required accessories, shall be done in accordance with the
dimensions, elevations and design as shown in the Drawings (TRM-div -m -003 and related

drawings) or as directed by the Engineer. The scope includes proper coordination/design of the
flanges to ensure perfect connectivity with the flanges already installed in the pipes.

2302 CONTRACTOR’S DRAWINGS AND OTHER DATA

The Contractor shall submit to the Engineer for review and approval all materials detailing the
desirable features and constituent components of the proposed fixed cone valves and knife gate
valves with electric actuator. The list includes shop drawings, brochures, installation
procedures, operating and maintenance instructions, illustrations and repair procedures.

Installation, operation and maintenance instructions shall be written in standard English.

2303 FIXED CONE VALVE

a. General
The outlet valve(s) shall be of the fixed cone valve type supplied by the Contractor and
preapproved by NIA. The valve dimensions, volume discharge and net head shall be in
accordance with the design specifications. The valve shall be used to control the free discharge
of water into the atmosphere without vibrating. It shall be designed to operate at any position,
i.e., between fully open and fully closed positions, without damaging the mechanism.

The valve should be able to operate and withstand hydrostatic pressure from the reservoir at its
maximum level of about 90 meters

b. Reference Standards

This section requires compliance with the following standards:
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R2-TRMPD-C-1 Fixed Cone Valve and Knife
Gate Valve with Electric Actuator

CODE TITLE

AWWA C207 Steel Pipe Flanges for Waterworks Service-
Sizes 4 in. through 144 in. (100 mm through
3,600 mm)

ASTM A572 Standard Specification for High-Strength Low-
Alloy Columbium-Vanadium Structural Steel

ASTM C90800 Tin Bronze Sand Cast Alloy

ASTM A240 Standard Specification for Chromium and

Chromium-Nickel Stainless Steel Plate, Sheet,
and Strip for Pressure Vessels and for General

Applications
ASTM A304 Stainless Steel
NEMA National Electrical Manufacturers Association
SSPC The Society for Protective Coatings
AISC American Institute of Steel Construction
EPDM Ethylene Propylene Diene Monomer

¢. Design

The construction of the valve(s) shall be sufficiently rugged and all parts shall be designed to
meet the requirements for safe and satisfactory operation within the specified operating
conditions. Liberal factors of safety shall be used throughout, especially in the design of parts
subject to intermittent and/or alternating stresses. The walls and vanes shall be designed using
the guidelines presented in a report titled “Vane Failures of Hollow-Cone Valves” by Albert
G. Mercer.

d. Valve Body

The valve body shall consist of a cylinder with a conical deflector head on the downstream
end, internal radial ribs and an upstream, mounting flange for attachment to a conduit liner or
penstock. The internal ribs and deflector head will extend beyond the downstream end of the
valve body up to a sufficient distance to obtain the rated discharge capacity.

The sliding surfaces of the valve body shall be made of stainless steel. The mounting flange
shall be in accordance with AWWA C207 Class E. The valve body inlet flange (body cylinder
tube and internal ribs [vanes]) shall be made of steel plate conforming to ASTM A572 Grade
50.

e. Valve Gate

The valve gate shall consist of a cylinder designed to slide over the valve body. The gate shall
slide upstream to open and downstream to close off the valve ports. The upstream end shall be
counterbored to receive the body seal. The downstream end shall have a stainless-steel seat
machined to fully contact the valve body seat. The interior sliding surface of the gate shall be
bronze ASTM C90800 and adjustable.
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R2-TRMPD-C-1 Fixed Cone Valve and Knife
Gate Valve with Electric Actuator

The valve gate shall be made of steel plate conforming to A240 Type 304L and A572 Grade
50.

f. Seals

The valve body shall have a removable seat attached to the downstream end of the valve body
held by a stainless steel 304L seating ring. The sealing contact surface of the seat shall be made
of stainless steel against primary rubber and secondary stainless steel.

The downstream end of the gate shall have a removable and exchangeable seat attached to the
gate with bolts. The sealing contact surface shall be stainless steel and machined to a contour
to produce a satisfactory hydraulic profile.

The upstream end of the gate shall be counter bored to receive a Quad O-Ring made of EPDM
to seal between the stainless steel gate and the outside of the valve body. The Quad O-Ring
shall be retained by a U-shaped gland and attached to the valve body. The valve is expected to
provide drip-tight closure.

g. Stationary Hood

A steel jet deflector hood shall be bolted (or not attached) to the valve body. The hood will
reduce the discharge spray by confining the exiting water jet. The hood shall have several radial
and axial external rib enforcements. The venting system shall have several openings of
sufficient size to provide evenly distributed aeration around the valve body when the hood is
bolted to the valve body. The design of the hood should prevent backsplash and provide
vibration-free operation. The hood shall be made of steel plate conforming to ASTM A572
Grade 50.

h. Operating System

Valve operation shall be performed by a mechanical dual screw system or dual hydraulic
cylinders.

The mechanical dual screw stem actuating system shall consist of two screw stem actuators
mounted diametrically opposite and connected to a miter gearbox. Interconnecting shafting
shall be made of stainless steel and shall be connected by flexible couplings. Screw stems shall
be AISI type 420 stainless steel; drive nuts shall be bronze.

If the hydraulic cylinders are used, the two cylinders shall be mounted in diametrically opposite
directions. Hydraulic valve and plumbing shall be arranged to provide synchronous operation
of the two hydraulic cylinders. The hydraulic cylinders shall be made of materials and seals
suitable for submergence. Piston rods shall be made of stainless steel and hard chrome- plated.
Piston seals shall be of the lip seal type. Rods shall be equipped with rod scrapers.

i. Electric Motor Actuator
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R2-TRMPD-C-1 Fixed Cone Valve and Knife
Gate Valve with Electric Actuator

The electric motor actuator shall operate in accordance with the design power requirements.
The installation of the electric motor actuator shall strictly follow the instructions and
guidelines provided by the manufacturer.

The actuator shall include the following: an electric motor; gearing; limit and torque switches;
a control transformer; a reversing starter; overload relays; an “open” — “stop” — “close” push-
button station; “open” and “close” indicating lights; a lockable “local” — “off” — “remote” selec-
tor switch; and an auxiliary hand wheel. All electrical controls shall be integrally mounted in a
NEMA 4 enclosure mounted directly on the valve actuator housing.

The motor shall be totally enclosed in a non-ventilated environment and powered with high
torque to ensure durable and reliable valve service. The motor shall be of sufficient size to open
and close the valve against the maximum differential pressure when the voltage is 10% above
or below the nominal voltage.

An auxiliary hand wheel shall be provided for manual operation. The hand wheel shall not
rotate during electric operation. The maximum hand wheel effort shall not exceed 60 pounds.

Four sets of independently adjustable limit switches shall be provided.

A mechanical dial position indicator shall likewise be provided along with a slide wire type, a
2-wire transmitter, and a 4 to 20 mA output potentiometer for remote valve position indication.

If site conditions warrant it, the motor and control compartments shall be provided with heaters.
J- Shop Testing

The fully assembled valve shall be hydrostatically tested at a pressure of 1.5 times the rated
valve pressure for 30 minutes. There should be no evidence of leakage.

The fully assembled valve shall be leak-tested at the rated pressure for 5 minutes. The valve
shall be drip-tight. The valve shall be opened and closed three times using the actuating
mechanism.

k. Painting

All unmachined portions of the valve shall be blast-cleaned per SSPC-SP 10 (near white) and
shall receive two coats of high solids epoxy paint. The painting work shall strictly observe the
quality assurance (QA) and quality control (QC) procedures and instructions supplied by the
manufacturer of these materials.

. Protective Coating Testing
All valves shall be tested for coating thickness and porosity. Porosity shall be tested using the
high voltage spark method. The test shall be taken at all locations. Results and validation shall

be signed and dated accordingly.

m, Accessories
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R2-TRMPD-C-1 Fixed Cone Valve and Knife
Gate Valve with Electric Actuator

To ensure flawless installation, all necessary bolting and jointing materials shall be furnished
to connect the turbine inlet valve flanges, pipe hangers and supports, gaskets, nuts, bolts, studs,
concrete insert anchors, metal shim stock and miscellaneous metalwork.

One extra complete set of flanges packing and gaskets shall be supplied for emergency use
during erection. This is in addition to the required spare parts listed elsewhere in these
specifications.

2304 KNIFE GATE VALVE

a. General

The term “knife gate valve assembly” shall include all parts and components of the valve and
their embedment, the rigid dismantling coupling, the bypass line, and all associated and
necessary fittings, sensors, actuators and control systems. The valve diameter shall be selected
by the Contractor to match the penstock design diameter. All wiring shall terminate at terminal
blocks inside the valve electrical box. The knife gate valve shall be used as shut- off and control
valve for water supply and irrigation purposes and serve as an isolation valve from the
penstock. The knife gate valve shall be designed for normal opening under unbalanced closure
against minimum 100% of the full design and head to accommodate the maximum specified
normal and water hammer pressures.

The knife gate valve shall be bolted directly to flanges on the upstream pipe and downstream
dismantling coupling by the Contractor. The Contractor shall also incorporate pressure taps
and efficiency testing taps specified. Downstream of the valve, a suitable rigid dismantling
coupling shall be supplied by the Contractor so that the valve can be easily removed and
reinstalled.

b. Reference Standards

This subsection requires compliance with the following standards:

CODE TITLE

ASME BPV Code American Society of Mechanical Engineers -
Boiler and Pressure Vessel Code

ANSI American National Standards Institute

DIN Deutsches Institut fiir Normung — (German
Institute for Standardization)

ASTM Al131 Standard Specification for Structural Steel for
Ships

ASTM A1021 Standard Specification for Martensitic
Stainless- Steel Forgings and Forging Stock
for High- Temperature Service

ASTM A473 Standard Specification for Stainless Steel
Forgings
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R2-TRMPD-C-1 Fixed Cone Valve and Knife
Gate Valve with Electric Actuator

ASTM A516 Standard Specification for Pressure Vessel
Plates, Carbon Steel, for Moderate- and
Lower- Temperature Service

PLC Programmable Logic Controller

SSPC The Society for Protective Coatings

AISC American Institute of Steel Construction
¢. Design

All components of the knife gate valve system shall be designed to withstand all conditions of
loading and operation without damage or leakage. Safety factors applied in the design of the
valve systems and selection of its components shall be provided to the Owner upon request.
The design requirements are as follows:

(1) Design, material selection and fabrication of the knife gate valve, dismantling joint, by
pass valve and piping, and all fitting and auxiliary piping shall be in accordance with the ASME
BPV Code ASME B-31.1 (Power Piping), and Section S4.4 of these specifications.

(i)  Pressure ratings of the knife gate valve, bypass valves, piping, dismantling joint and all
parts of the valve system shall be PN 16. The minimum hydrostatic test pressure for all parts of
the valve systems shall be 150% of the pressure rating.

(iif)  All parts of the knife gate valve and their operating mechanism shall be designed to
withstand the full force load. The valve shall be designed and built to withstand all hydraulic
forces acting on the body. The valve bodies shall also be designed and built to transmit full
axial hydraulic static and dynamic thrust forces.

(iv)  The valve shall be zero (0) leakage when closed against the penstock full static water
pressure with atmospheric pressure on the downstream side.

d. Valve Body

The body shall be manufactured in ductile iron EN-GJS-500-7 (ASTM A536 Gr. 60-40-18). It
shall be installed in the pipeline with appropriate flanges or other connection method. The body
shall be coated with epoxy, particularly fusion-bonded epoxy (FBE) for corrosion protection.
The seat (sealing ring) shall be soft material (NBR/EPDM/PTFE)) either installed into the
groove or metal material inserted and either press-fit, bolted or welded into the valve body
depending on the design. The shaft housings shall be manufactured by welding highly resistant
parts to the collar which then transfer radial loads to the rest of the body. After the welding
process, the stabilization process shall take place along with the subsequent final machining.

e. Gate (Blade)

The gate is a flat blade that slides along the valve body manufactured in stainless steel (AISI
304) or stainless steel (AISI 316). A packing seal designed to handle up to 10 bar of internal
pressure located inside a packing glands shall be sealed around the gate. The blade shall be
connected to a large rising stem which is moved by a mechanical chain-wheel mechanism or
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an electric actuator. The blade shall have a welded or bolted side guide mounted inside the
valve body frame (with some extra length to support the blade when fully open) usually made
of stainless steel (AISI 304) or hardened carbon steel. A replaceable wear strips protection or
wear liner (UHMWPE / PTFE / Bronze / Stainless Steel) shall be installed inside the side guide.

f. Valve Stem

The stem shall be solid self-lubricating stainless steel AISI 304 /316 and shall be connected to
a gate with self-locking nuts of acid-resistant stainless steel. In an automated system, an electric
actuator shall be mounted atop the yoke, connects to the blade via valve stem. Valve stem shall
have seals and covers for moving parts protection.

g. Operating System and Controls

The valve shall be supplied with a suitably sized electric motor actuator with a mechanical
handwheel mechanism to provide fail-safe emergency closure during loss of AC power or
signal. The mechanical handwheel shall not rotate during the electric operation.

All parts of the operating system, valve rotor and valve body shall be designed to withstand the
full force exerted by the operation should the valve become stalled in any position.

The valve shall have a mechanical locking device to lock the turning parts of valve. The turning
parts can be automatically locked in their closed position. The manual lock for maintenance
shall also be provided. When the lock device operates, any mistaken dictation must not damage
the locking devices and other equipment. The locks shall be designed to withstand all opening
and closing forces on the valve and shall be engaged or released by manual means only.

The control device shall be designed according to application requirements. The controls of the
valve shall be so arranged that the travel of the valve may be reversed at any time while opening
or closing it. These controls shall operate by electrical means. They shall be mounted in a
cabinet with a panelboard in front of or adjacent to the valve.

The panel shall be complete with control switches and lamps to indicate the “Open” and
“Closed” positions of the valve and its bypass, etc. It shall be arranged to facilitate operation
and maintenance work. The panel shall be a neat opening, free-standing design of sheet steel
construction and provided with an easily removable access mechanism. It shall be mounted on
the face of the panel at all times and shall be provided with permanent nameplates with
designations as approved by the Owner.

All internal wiring and piping of the panel shall be completed in the manufacturer’s shop. All
wiring for external connections shall be brought to terminal blocks which shall be located at
the top rear or bottom rear of the panel. Electrical control shall operate as specified per the
electrical design requirement of the valve; it shall include all necessary position switches for
shutdown, solenoid interlock switches, and a remote switchboard. All internal wiring shall have
600-volt, oil-proof insulation. Provisions for independent manual shall be included.
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All required remote control and indicating devices on the unit control board will be furnished
to general functional specifications provided by the Contractor. Limit switches for the valve
shall be rated as per electrical design specification.

The valve shall be designed and wired ready for connection to SCADA.
h. Installation

When installing the valve into the pipeline, Contractor shall make sure that it is as tensi on-free
as possible. The pipeline forces transmitted to the valve shall not exceed the values specified
in EN 1074-2. The space between the flanges must be large enough so as not to damage the
coating of the raised face of the flange during installation. The flanges of the pipeline shall not
be pulled towards the valve during installation. The pipe must be in alignment. If the pipes are
not in alignment, this may result in impermissibly high loads acting on the valve body during
operation, which may eventually even lead to fracture.

In case of works around the valve causing dirt (e.g. painting, masonry or working with
concrete), the valve must be protected by adequate covering.

The installation location of the valve must be selected to provide sufficient space for function
checks and maintenance works (e.g. dismantling and cleaning of the valve). it must be protected
against extreme atmospheric influences by adequate protection if the valve is installed in the
open.

i. Accessories

All necessary bolting and jointing materials shall be furnished by the Contractor regarding the
connection of the turbine inlet valve flanges, pipe hangers and supports, gaskets, nuts, bolts,
studs, concrete insert anchors, metal shim stock, and miscellaneous metalwork required to
make a complete installation.

Accessories includes:

(1) Pressure gauge and fittings

(i)  Dismantling Joint

(iii)  Air valve (combination type)

(iv)  Base plate and anchor bolts for embedding into pedestal.
(v)  Installation tools

One extra complete set of flange packing and gaskets shall be supplied by the Contractor for
emergency use during erection; this is in addition to the required spare parts listed in these
specifications.

j. Field Test
The knife gate valve shall be tested as follows:

1. Valve seals’ leakage test
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2. Operational tests to check the sequence of operation of the bypass valve, valve seals,
etc., per the approved diagram

Closing under full flow condition

Opening under pressure balanced condition

Determination of design valve opening/closing time

vew

2305 WELDING
a. General

Wherever welding is specified or permitted, the electric arc welding process (i.e., manual or
machine welding) shall be used.

The Contractor shall provide an adequate amount of material for each type of welding and shall
specify the material in professionally rendered drawings. The Contractor shall also provide
detailed drawings showing joint preparation required for each type of welding to be carried out
within the site.

b. Reference Standards

This subsection requires compliance with the following standards.

CODE TITLE

ASTM A36 Standard Specification for Carbon Structural
Steel

AISC American Institute of Steel Construction

ASTM E%4 Standard Guide for Radiographic Examination

ASTM E446 Standard Reference Radiographs for Steel
Castings Up to 2 in. (50.8 mm) in Thickness

ASTM E186 Standard Reference Radiographs for Heavy-
Walled (2 to 412 in. [50.8 to 114 mm]) Steel
Castings

ASTM E142 Standard Method for Controlling Quality of
Radiographic Testing

ASTM E709-15 Standard Guide for Magnetic Particle Testing

ASTM El14 Standard Practice for Ultrasonic Pulse-Echo
Straight-Beam Contact Testing

ASTM A275 Standard Practice for Magnetic Particle
Examination of Steel Forgings

ASTM E165 Standard Practice for Liquid Penetrant Testing
for General Industry

AWS American Welding Society
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c. Preparation

The parts to be joined by electric welding shall be cut precisely to the correct size by machine
methods suitable for the type of weld to be used and to allow the proper penetration and good
fusion of the weld with the base metal.

The cut surfaces shall not have visible defects such as scabs, superficial defects (caused by
shearing or torch cutting operation) or other damage. The surfaces of a 40mm-wide strip on
each side of the plate adjacent to the edge and the edges to be welded shall be free of rust, oil,
grease and other foreign matter.

d. Laminations

Any plate in which lamination has been discovered after cutting shall be rejected unless the
laminated portion of the plate is local and can be cut out and replaced by welding a new sound
plate in the cut-out area. In this case, repairs shall require the approval of the Engineer. Where
such repairs are authorized, the welds of repaired parts shall be ground smooth to obtain a neat
appearance.

e. Welding Methods and Welders’ Qualifications

The requirements of welding methods shall be submitted for approval to the Engineer. No
welding work shall be started until the procedures have been approved and qualified operators
have been selected.

Weld shall be balanced as much as possible, to minimize distortion and residual stresses.
Welders’ qualifications and welding operation, including the repair of welded parts already
carried out, shall be in accordance with AWS D1.1.

f. Electrodes

The Contractor shall indicate in all detailed drawings the type and size of electrodes he
proposes to use for shop and/or field welding.

In general, welding electrodes for structural steel shall conform to Table 1.17.2 of the AISC
Specification for the Design Fabrication and Erection of Structural Steel for Buildings.

g. Bracing

Temporary bracing and attachments shall be removed, exercising care that the base metal to
which they are attached is not adversely affected. Projecting welds remaining after this
operation shall be chipped and ground flush. Tears in the base metal shall be welded up and
ground flush.

If temporary bracing or attachments are welded to plates over 25 mm thick, the preheat

requirement may be waived; however, once these attachments are removed, the base metal
shall be ground flush and inspected for cracks.
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h. Electrodes for Field Welding

The Contractor shall provide the net quantity plus 10% of each type of electrode required to
complete each field-welded joint.

1. Stress Relief

Welded fabrications which are highly stressed in service or which are to be machined (or
stainless steel-clad items where the cladding is weld-deposited) shall be relieved of stress after
all welding work has been completed.

i Nondestructive Welding

) General

Radiographic, ultrasonic, magnetic particle or liquid penetrant tests shall be conducted on
components as specified below. Where ultrasonic or magnetic particle tests indicate the
possibility of a flaw, the suspect part shall be tested by radiography.

All flaws shall be removed by thermal or mechanical gouging processes and replaced by
welding. The replacement weld and contiguous parts of the original weld (if there are any) shall
then be tested radiographically. All radiographs shall become the property of the Owner.

The acceptability of parts inspected after conducting magnetic particle and liquid penetrant
tests and the acceptability of the use of these methods shall be agreed upon by the Contractor
and the Owner.

(ii)  Weldments

Radiographic examination shall be applied to 20% of the length of butt welds in plates forming
stressed members.

All other stressed grooved welds shall undergo ultrasonic examination.
Radiographic and ultrasonic examination shall be in accordance with AWS D1.1 Section 6.
(i11)  Castings and Forgings

Pressure-containing steel castings or highly stressed castings shall be radiographically
examined in accordance with ASTM E-94.

Standard reference radiographs shall be as follows:

. Steel castings up to 550 mm thick - ASTM E446
. Heavy walled castings (51 mm — 114 mm) - ASTM E186

Radiographic examination shall be conducted to a quality level of 2-2t as specified in ASTM
E142.
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Where required, castings shall be subject to magnetic particle inspection in accordance with
ASTM E709-15.

Iron castings or steel castings not included above shall be tested ultrasonically in accordance
with ASTM E114.

Unless otherwise specified, all forgings shall be magnetic particle-tested in accordance with
ASTM A275.

Liquid penetrant inspection shall be conducted in accordance with ASTM E165 as required in
checking castings and forgings for surface cracks.

k. Inspections
(1) Test Coupons

For castings weighing 250kg or less, one tension test shall be required; for castings weighing
more than 250kg, two tension tests shall be required.

(i)  Structural Steel

The Contractor shall submit to the Engineer copies of mill test certificates for all structural and
pressure vessel steel.

(111))  Forgings

Forgings of all principal parts including all parts subject to hydraulic pressure may be inspected
at the forging plant in the ingot stage and after forming, cleaning and removal of defects. The
forgings shall be inspected after repair work, heat treatment, and machining have been
completed.

(iv)  Weldments

The Contractor shall permit the Owner to witness any or all nondestructive tests at the shop.
Free access to all radiographic film records shall be allowed. The Contractor shall furnish the

necessary copies of all test reports, together with copies of the supplier’s test reports on welding
rods.

2306 ANTICORROSION MEASURES

a. General

The equipment details shall be designed to minimize the effects of localized corrosion. Large
flat horizontal areas shall be stiffened and shaped to provide good drainage under operational
conditions. Drain holes shall be provided in all locations where the entrapment of water can
occur.
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Crevices over which the protective film can bridge shall be avoided. Access to all parts shall
be provided to facilitate inspection and maintenance thereof. Boxed-in members shall be
provided with access holes or treated internally with an effective corrosion inhibitor. Sharp
edges shall be ground off to prevent localized thinning of the paint film or shall be given extra
coats of paint along the edge. Materials subject to galvanic action shall not be used in physical
contact with each other.

b. Paint Materials

All materials shall be of first grade and used strictly in accordance with the manufacturer’s
written directions.

The final coat color(s) shall be as directed by the Owner. Prime and intermediate coats shall be
of differing colors or tints to facilitate application and inspection.

c. Paint Application

All paints shall be applied in conformity with SSPC-PA1-Shop (field and maintenance
painting) by skilled and experienced personnel.

The Contractor shall provide the full details of the methods by which sandblasting and painting
shall be carried out in the workshop or in the field.

Surface preparations shall be compared with pictorial surface preparation standards SSPC- Vis
;2

The Contractor shall furnish the Owner sample plates, 50 mm x 50 mm in size approximately,
painted in conformity with each paint specification listed under items (i) to (vi) below. The
extent of the paint applications shall be as follows:

(1) Immersed Steel

Except where otherwise specified, all steel surfaces and all parts of structures that have surfaces
which are normally permanently immersed in water, shall be blast-cleaned in accordance with
SSPC-SP6 and then painted with two (2) coats of coal tar epoxy paint in accordance with SSPC
No. 11.01 Coal Tar Epoxy-Polyamide Black (or Dark Red) Paint System.

At any junction between an immersed steel surface and an immersed concrete surface where a
crevice could form, this protective system shall be applied to the steel surface within a zone
extending 70 mm into the concrete from the immersed surface.

(i1)  Steel Exposed to Atmosphere (Alternative I)

All steel surfaces shall be blast-cleaned in accordance with SSPC-SP6 and then painted with
one (1) coat of zinc chromate wash coat (per SSPC-PT3-64) followed by two (2) coats of
approved vinyl red lead primer and a final coat of vinyl aluminum paint (per SSPC-Paint 8-
64). The dry paint film thickness of each coat shall be between 0.002 mm and 0.003 mm with
a minimum total dry film thickness of 0.01 mm.
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(iii)  Steel Exposed to Atmosphere (Alternative II)

All steel surfaces shall be blast-cleaned in accordance with SSPC-SP6 and then painted with
red lead iron oxide primer in accordance with SSPC Alkyd Paint System No. 2.03.

(iv) Embedded Steel Work

Unless otherwise specified, all steel surfaces which shall be embedded (or against which
concrete shall be placed) shall be cleaned in accordance with SSPC-SP3 and then painted with
one (1) coat of cemex latex milk consisting of ten (10) parts Portland Cement (by weight), five
(5) parts water, and one (1) part modified latex emulsion.

(v)  Equipment Enclosures

The usual practice of the manufacturer of special items of equipment to perform a high standard
of protective enamel paintwork on the enclosure in the workshop shall be acceptable, subject
to the approval of the Owner of the materials. Electrical enclosures shall have internal white
matte finish.

(vi)  Oil Reservoirs and Enclosures

All steel surfaces which are in permanent contact with oil shall be given three (3) coats of an
approved oil-resistant paint.

(vii) Repair of Paint Film

The Contractor shall provide paint of compatible material and color to repair any shop paint
film which has been damaged during transit.

If the base metal has deteriorated due to the damaged protective coat, the affected area and the
immediate surrounding area covering a distance of 50 mm shall be cleaned and repainted in
accordance with the original specification.

d. Machined Surfaces

All machined surfaces, and the prepared edge and a strip 50 mm wide from the prepared edge
of plates to be welded shall receive one (1) solvent-soluble, rust-preventive coat conforming to
SSPC-PS 8.01-64 T Type D.

e, Stainless Steel Surfaces

No painting or protection is required for finished or unfinished stainless steel parts.

f. Metallic Coating

(1) Galvanizing
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Parts to be galvanized shall be properly prepared and galvanized in accordance with ASTM
Al123 and A153. Safeguards against possible embrittlement of steel products shall be in
accordance with ASTM A 143,

(i)  Chrome

Chromium plating shall conform to ASTM B456 service condition SC3 (severe), plated (unless
specified otherwise).

2307 LUBRICATION

a. General

All bearings and journals and locations where sliding between parts takes place shall be
provided with adequate lubrication.

Adequate seals shall be provided where necessary to prevent the escape of lubricants during
normal operation and the entry of foreign matter.

The equipment shall be handed over to the Owner in running condition with all moving parts
properly lubricated and fully charged with the recommended lubricant.

The Contractor shall provide a list of all recommended lubricants for each location and the
compatible types of lubricants from the product line of all major supply companies in the
Philippines.

b. Oil Lubrication

Gear boxes (if there are any) shall be provided with an oil level sight glass or dipstick, a screw
capped filling hole and drain cock.

Where pressure oil lubrication of bearings is adopted, a filter and overload facility shall be
provided in an accessible position.

All openings or joints in the gear box casing shall be provided with gaskets to avoid oil leakage.

2308 MATERIALS

All materials shall be new and free of defects. These shall be the best materials available
considering their strength, ductility, and suitability based on best engineering practice.

Materials to be furnished by the Contractor shall conform to the following specifications:

| Static design head | Upto40m Above40m |
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Pressure rating 75 psi — 100 psi Above 100 psi
(0.517 Mpa) — (0.689 Mpa) (0.689 Mpa)

Body Ductile iron Cast steel

Valve disc Ductile iron Cast steel

Valve shaft Stainless steel Stainless steel
Body seat ring Stainless steel Bronze casting

The knife gate valve, DN 2000, PIN 10 and the fixed cone valve shall be supplied/instalied
with an electric actuator and gear box.

Both valves require a 7.4 Hp electric motor each to make them function. Electric motor
specifications shall be in accordance with the manufacturer’s requirement but should conform
to local environmental conditions where a 60 Hz motor is preferred. If there is no available
electric power source at the construction site, the Contractor shall provide generators capable
of efficiently running the system/motor.

2309 FABRICATION AND MANUFACTURE

Workmanship shall be of the highest quality and in accordance with AWWA & ISO standards.
All work shall be in accordance with approved practices and machine methods. Like parts shall
be accurate according to specified dimensions so that replacement parts made in conformity
with the Drawings can be installed.

1. The manufacturer/supplier shall be required to submit brochures or a
manufacturer’s certificate.

2. At the manufacturing stage, the Engineer shall conduct on-site inspection, examine
and test all materials and workmanship, as well as check the progress of the
manufacture of all materials to be supplied by the Contractor.

3. No fabrication and/or use of materials in such work shall commence until the
materials for said work have been duly inspected, tested and certified by NIA as to

conformity with specifications/standard requirements.

4. Pre-delivery inspection tests shall also be conducted at the manufacturer’s shop.
These tests shall not be limited to the following:

e Hydrostatic pressure test at fully closed position - AWWA/ISO
e Corrosion protection test, outside and inside - AWWA/ISO

2310 SURFACE PREPARATION. PAINTING AND COATING

a) Shop Painting and Coating — All interior and exterior ferrous metal surfaces, except
seating and machined surfaces and stainless steel, bronze, or PTFE components of
valves and accessories, shall be prepared for coating by blasting to a “Near White
Metal Finish” per SSPC-SP10. These surfaces shall then be coated with a two-part
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theme setting polyamide epoxy in two or more uniform coats to a minimum dry
film thickness of 10 mils. Epoxy coating shall conform to AWWA C550 and shall
be TNEMEC’s Pota-Pox™ Plus Series N140F, or pre-approved equal. Color shall
be red.

Cleaning, surface preparation, coating application, and thickness shall be as
specified herein and shall meet or exceed the coating manufacturer’s
recommendations. When equivalent products are acceptable to NIA, the Contractor
shall comply with this specification and the coating manufacturer’s
recommendations.

Surfaces shall be free of cracks, pits, projections, or other imperfections that would
interfere with the formation of a smooth, unbroken coating film. Surfaces of welds
shall be scraped and ground smooth and blended. All weld spatter and slag shall be
removed.

Coating shall be applied in a neat manner that will produce an even film of uniform
and proper thickness, with finished surfaces free of runs, sags, ridges, laps, and
brush marks. Each coat shall be thoroughly dry and hard before the next coat is
applied. In no case shall coating be applied at a rate of coverage greater than the
maximum rate recommended by the coating manufacturer.

Coatings showing sags, checks, blisters, teardrops, or fat edges will not be accepted
and the non-conformity shall be entirely removed and the area of the non-
conforming surface recoated.

Edges, corners, crevices, welds, and bolts shall be given a brush coat of primer
before application of the primer coat. Special attention shall be given to filling all
crevices with coating. Flange faces shall be shop coated with a rust preventive
compound.

Coating Test — The valve interior linings shall be tested at the factory with a low-
voltage (22.5 to 80 volts, with approximately 80,000 ohm resistance) holiday
detector, using a sponge saturated with a 0.5 percent sodium chloride solution, The
lining shall be holiday free.

A minimum of five spot measurements shall be taken in a given area to assure
proper coat dry film thickness. The average of these measurements shall not be less
than the specified thickness. No single spot measurement shall be less than 80
percent, nor more than 120 percent, of the specified thickness.

Areas found to have insufficient film thickness or imperfections, such as runs,
bridges, shiners, or laps, shall be cleaned and recoated with the specified paint
material to obtain the specified coverage. Sandblast or power-sand visible areas of
chipped, peeled, or abraded paint, feathering the edges, then prime and finish coat
in accordance with these specifications.

2311 INSTALLATION

The Contractor shall furnish and install the fixed cone and knife gate valves and their
appurtenances as shown in the Drawings and as required to provide a complete and workable
installation.

The Contractor shall likewise be responsible for installing all joints and support to make the
two valves functional. The transmission/penstock pipe where the valves have to be connected
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shall be provided with flanges compatible to the flanges of the valves and those in the joints.
Therefore, shop drawings on such installation shall be submitted to NIA for approval.

2312 TESTS AND ADJUSTMENTS

After the valves have been installed and made ready for operation, the Contractor shall conduct
test runs. The cost of performing such test runs shall be considered included in the contract unit
price.

All tests shall be performed in the presence of the Engineer or his authorized representative.

All defects attributed to flaws in installation work and found during the tests shall be corrected
to the satisfaction of the Engineer.

2313 METHOD OF MEASUREMENT

Fixed cone and knife gate valves including accessories shall be measured separately, i.e., per
completely installed set, as shown in the Drawings. The same shall be measured according to
the shop drawings submitted and duly accepted.

2314 _BASIS OF PAYMENT

Payment for fixed cone and knife gate valves measured separately shall be made at the contract
unit price per set. Such price and payment shall constitute full compensation for furnishing all
materials, labor, equipment, tools, installation, commissioning, supply of temporary electric
power, including all incidentals and subsidiary work necessary to successfully complete the
work described in this section.

Payment for the installation of fixed cone valves and knife gate valves shall be made in the
following phases:

1. Fifty percent (50%) of the contract lump sum cost in the Bill of Quantities shall be paid
upon submittal of the manufacturer’s brochure and instruction manual, and upon
approval of the shop drawings, and delivery of the materials.

2. Thirty percent (30%) of the contract lump sum cost in the Bill of Quantities shall be
paid upon installation, as certified by the Engineer.

3. The remaining twenty percent (20%) of the contract lump sum cost in the Bill of
Quantities shall be paid after testing and commissioning, as certified by the Engineer.
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