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CHAPTER 1 TECHNICAL SPECIFICATION OF WATERWAY AND
r ANCILLARY FACILITIES

SECTION 1 GENERAL SPECIFICATIONS

1.1 Scope of Work

The Contract shall include the designing, manufacturing, testing before shipment, finishing,
galvanizing and protective coating where specified, packing for export, insuring, shipping
and delivery to the Port of Saigon of the Plant, landing, customs clearance, transport from
the Port of Destination to the Site and delivery to the Site of all the following:

(1)  Seal rubbers and seal clamps for four (4) sets of spillway radial gates, one (1) set of
intake caterpillar gate, two (2) sets of butterfly valves of penstock with auxiliary
equipment, and each thirty two (32) sets of manholes and expansion joints of the
penstock,

(2) Two (2) sets of local control panel and one (1} sct of remote control panel for spillway
;: radial gates and each one (1) set of Jocal control panel for intake caterpillar gate, intake
movable trash rack and penstock butterfly valves with all necessary electrical

equipment and cables.

(3) Mechanical and electrical parts for gates and valves with all necessary material for
installation. -

(4) Each one (1) complete set of irrigation outlet valve and its guard valve with control
~ panel and all necessary electrical equipment and cable and replacement of sealing

material of conduit expansion joint and one (1) conduit pipe

(5) Two (2) water supply pump at spillWay irrigation outlet with control panel and all
necessary electrical equipment and cable '

(6) One (1) set of rope haulage of penstock

(7)  One (1) lot of spare parts and testing equipment for existing gates and penstock
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The Contract shall also include the dispatch of their installation supervisors, and the services
of instruction to the project staff and the Employer’s shop inspection. All shall be in
accordance with these Specifications, the accompanying Drawings and Tender Schedules.

1.2  General Description of the Project

The Da Nhim Hydroelectric Power Project, which was located at about 250 km northeast of
Ho Chi Minh city, was constructed in 1964 with installed capacity 160 MW (4 units x 40
MW)., . |

The Da Nhim dam basin which feeds water to the Project has a drainage area of abo_ut 1,400
k2 _and an annual rainfall of 1,700 mm, and the Da Nhim flows through this basin for a
distance of 80 km. The lower half of the river course runs through the gradually opening
fields at the elevation varying between 1,020 and 960 m, with an average discharge: of 36
m¥/sec at its end. ' ' o

The Da Nhim basin borders on the lower plain on the east coast beyond the divide
mountains, and between the basin and the plain there is a large descent of about 800 m in a
distance of less than 10 km. This favored natural feature provides an ideal site for a valuable
hydropower project. which enables to develop huge water power at'a low cost by diverting
the water of the Da Nhim to the low plain through relatively short watezway. -

1.3 Distribution of Electric Power

For the distribution of electric power to the electrical equipment and controls of the Plant 1o
be supplied under the Contract, the Contractor shall design and supply ail power cables in
sufficient capacity and all their accessories such as conduits, cable hangcrs, ﬁttmgs anchors
etc., from the electrical terminal point at the dam, intake, penstock va]ve house and power
station. Voltage drop of the. power cables between thc terminal pomts and respectwe
eqmpment shall be limited to less than 2.5 percent of the rated voltage. '

1.4 Works by Employer and/or Other Contractors

The Employer will arrange the necessary for the completton of the iject other than that
covered by the Contract to be executed by the Employer or other contractors. The Contractor
shall cooperate with the Employer and other contractors to ensure the satisfactory. completion

of the Project as a whole. - | ) ' ' B



1.5  Operation and Control

The gates and valves will be operated and controlled as follows:
(1) The spillway radial gates and hoists provided in the spillway will be operated and
controlled by an operator with either a remote control cabinet proirided in the spillway

watch house at the dam or two (2) local control cabinets provided on each hoist deck.

(2) The irrigation valves will be operated and controlled by the operator with a local
control cabinet provided on the hoist deck of the spillway radial gates.

(3) The water supply pump will be operated and controlled by the operator with a local
control cabinet of the irrigation valves including all control of the water supply pump.

{(4) The intake caterpillar gate and hoist will be operated and controlled by the operator
with a local control cabinet provided in the operation chamber.

(5) The movable trash rack will be operated and controlled by the operator with a local

control cabinet.

(6) The butterfly valves will be operated by the operator with a localr control panel
integrated into hydraulic oil unit.

- 1:6 Climate

Generally, the site of the Da Nhim power station is_subjected to the summer and winter
monsoons. The alteration of seasons is.as follows:

an. - Mar. - : - Dry and cool season under continental winter monsoon
_ : : with no rain '
Apr.-May Thunderstorm seagon with the highest temperature in all
‘season ) _ o
- Jun. - Aug ; ~ Sumuner season with west Win_d, accompanied by long
Sept.-Dec. : . Changeable weather, some times struck by typhoon with

- heavy rainfalls resulting in flood



As for atmospheric temperature, this site was devided into two parts. One was the dam and
tunnel sites with an altitude of more than 1,000 meters where the climate was moderate and
comfortable and the other was the power station site with an altitude of about 200 meters
where the climate was tropical and not so comfortable. The temperature ranged from 30 °C to
5 °C at the dam site and from 40 °C to 15 °C at the power station site. The temperature
difference in a day was more than 10 °C. -

The rainfall at Don Duong during period between 1980 and 1993 was 1,300 to 1,700
millimeters per annum. The rainy season begins at the end of April and ends at the end of
November. The daily rainfall was frequently concentrated in a short time with intense hourly
rainfall which reached approximately 80 millimeters at the maximum. At the beginning of the
rainy season, it rained for 20 to 30 minutes in the afternoon at an interval of2or3 ddys, but
in an eamnest period the time of daily rainfall became 2 to 3 hours and, as frequency
increased, rainfall became to continue for almost whole day. . '

The dam site was biessed with cool breezing throughout a year, but there were sometimes a
gust of wind which broke down the roof of houses.

The average humidiiy was 60 to 70% in the dry scaso'n_ and more than 70% in the rainy
season. In the day time, the humidity dropped to less than 70% in any season and to less
than 50% even at the hottest period at the end of dry season which saved the working staff
from the hotness.

1.7 Traffic Condition

There is the railway having a track gauges of | meter from Ho Chi Minh to Dohg Duong near
the dam site in a length of about 350 kilometers. Rail shipment on the largest available rail
car from Saigon was subjected to the following limitation. o

Width  : 2.1 meters, Height @ 2.5 meters
Length : 11.1 meters, Load 25 metric tons. -

The paved highway, National route No. 20, runs to Dong Duohg from Ho Chi Minh through
_ mountainous area in a distance of ﬁlbout 250 kilometers, and the highway No. 11 runs in
about 350 kilometers along east coast, passing near the power house and. penstock site. The
hlghways were 6 meters in width, with bridge capacity of 12 metric tons in general, in which
the middle 4 meters portion in paved with asphalt The steepest grade of the hlbhway was 6
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percent except 10 percent in the mountainous areas where the smallest radius of curve is
about 20 meters.

The daily air service was available between Ho Chi Minh airport and Lien Khang airport
which is about 30 kilometers apart from the dam site. The required time of air waveling

between the two air ports was approximately 50 minuets.

1.8 Construction Power Supply

The Employer will provide the electric power required for the Contractor’s supcrvnsors and
site installation work.

1.9 Telephone Facilities

The Employer will provide the telephone facilities for the Contractor's SUpErvisors.

At least 2 circuits of telephone line will be, but not necessarily exclusive use, available to the
Contractor at terminals of the telephone facilities. The Contractor shall provide and install all
wiring and telephone receivers at his own cost and expense, from such terminals.

The Contractor will use the telephone fine free of chqroe untll completlon of the Works
However, for use the public telephone line the Contractor shall pay necessary telephone
charge to the Telephone Authorities of the Socialist Republic of Viet Nam,

_"1;10 'InstnjctiOn to Project Staff

“During the perlod from commencement of erection work at the Site and until one month after

the date of issue. of the last Takmcv—Over Centificate, the Contractor shall instruct those
employees, designated by the Employer, who will subsequently be respon31ble for the

" adjustment, operation and maintenance of the Plant. The course of instruction shall be carried

out tothe satlsfactlon of the Emp!oycr and the Engineer and shall be given in the English
language o '



1.11 Completion Schedule

(1

(2)

&)

4)

5)

Construction Time Schedule

A Construction Time Schedule for the whole works of the Project has been prepared
by the Employer as shown on Figure 5.18. The Construction Time Schedule is shown
to assist the Tenderers and the Contractor in preparing their detailed construction time
schedules. '

Approved Work Program

Within one (1) month after the '.C'ommcnc'ement Date, a work program shall be
prepared and submitted by the Contractor for the Engineer’s approval in the form of a
Critical Path Network Diagram or other form, covering the design, mdnufacture,
delivery, recommended erection and testing of the Plant, in sufficient detail to define
the various sections of the Work in fifteen (15) copies, namely six (6) for the
Employer and nine (9) for the Engineer. Upon approval of the program by the
Engineer, it should thereafter be referred to as the approved Work Pxogram and shall
be a pait of the Contract. -

Monthiy Status Report

The monthly status report shall be prepared by the Connacton The said monthly status
report shall be submitted in thlee (3) copiw to the Emp]oyer and @ copy to the
Engineer. :

Weekly Report and Schedule

One copy each of brief report and schedule for the construction work at the Site shall
be submitted weekly or fortnightly by the Contractor to the Employer and the

-Engineer.

' Meetino'on Time Scheduic, etc.

From time to time during the execution of the Contract, the Engineer is empowered to _

call for meetings, either in his home office or at the manufacturer's offices or the
Employer's office or at the Site, as he deems necessary, for the purpose of contro] of

the Contract. As required by the Engineer, responsible representatives of the =

Contractor shall attend such meeting at his own expense.
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In keeping the Approved Work Program of this Contract, the Contractor shall
cooperate with the Employer and other contractors at the Site in order to effect the
completion of the Project as a whole. The Engineer shall coordinate the schedules of
work of all the contractors and shall have the final jurisdiction and control, in case of
dispute, of the program of work. It is therefore in the Contractor's best interest that he
shall prepare a detailed and accurate schedule and indicate clearly the space and
facilities which he will use to execute his work. '

1.12 Units of Measurement

In all correspondence, in all technical schedules and on all clrawings,. Metric units of
measurement shall be employed. ' '

1.13 Workmg Stresses and Des:gn

The demgn dimensions and materials of all parts shall be such that they will not suffer
| damage under the most adverse conditions nor result in deflections and vibrations which
might adversely affect the operanon of the equtpmcnt Mechanism shall be so constructed to
avmd stlc_kmg due to rust or conos:on.

All parts Wthh w1ll have to be dismantled or which might have to be dismantled, for
purposcs of servicing or replacement shall be retained with anti-corrosive fasteners., The
type, material and size of all fasteners shall-be selected to safely withstand the maximum
superimposed direct, a]tematmo kinetic and thermal loads and all loads induced by workmen
when installing or rcmovmg the fasteners during the life of the equipment.

- All design shall be such that the instailation, replacement and gencral maintenance may be
undertaken with the minimum of time and expense. The tolerances used for dimensions and
ﬁmshes shall be selected with due consideration to the particular properties and functions of
the parts and the corresponding accuracy required to obtain proper operation and tlght
sealing.

Wherever possible, all similar parts, including spare parts, shall be ma’de-to “gauge and
interchangeable. Such parts shall be of the same materials and wokaansh:p and shall be
constructed to such tolerances as to enabie substitution or 1ep1accment from spare parts to be
made easﬂy and qu1ckly

1.7 s



Suitable structural steel bases or frames shall be provided where necessary to transmit to the
concrete foundations all loads imposed by the various paits of the equipment. Such bascs or
frames shall be supplied complete with suitable anchor bolts and shall be so proportioned that
the bearing loads imposed on the concrete foundations will not exceed 60 kgffcmz,

All Plants shall be designed to minimize the risk of fire and consequential damage, to prevent
ingress of vermin, dust and dirt, and accidental contact with electrically live parts or moving
parts. ‘The Plant shall be capable of continuous operation with minimum attention and
maintenance in the exceptionally severe conditions likely to encounter in a tropical climate.

Complete information regarding the design assumpltions, loading and operating conditions,
deflections and unit stresses used in the desmn shall be provided with the appropnate
drawings by the Contractor to the Engineer.

The Contractor shall be deemed to have examined the Specifications and, Di‘awinos for
Tender herewith and to have concurred with the design and layout of the Works, as being
sufficient to ensure reliability and safety in operation, free from undue stresses, adequate
drainage and other essentials for a satisfactory working plant, '

It should be noted that the Drawings for Tender show only the general type _of.equipment and
the principal dimensions and are not intended to define the exact details of the _equipmént to
be furnished. Alternative details and arrangement will be considered. The said alternatives
shall be listed up in the tender proposal. As the Drawings indicate the outline of the structure
in which the equipment is to be installed, special attention shall be paid to the ixrra_ngélﬁent of
the equipment so as to make optimum, use of the available space. Any recesses required in
this structure for alignment and grouting of embedded parts -Shai_l be dcterhﬂ_’ned by t_hé
Contractor. ' | B

1.14 Permancnt Eleétricity_ _Supplics

The power for the Plant shall be alternative current of;

3-phase, 4-wire, 50 Hz, 7 _
Voltage between phases o © 380V

Voltage between phase and ncutral - Co220V
Voltage variation S L F10%
Frequency variation _ +5% -

Neutral point . ~ Solidly grounded
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The 3-phase supply shall be used for power circuits and the single phase supply for lighting,
indication, motor control and similar small power circuits.

1.15 Tropicalization

In choosing materials and their finishes due regard shall be given to the humid tropical
conditions under which the power plant and equipment will be called upon to work. The
Contractor shall subimit details of his pr’ncnceq which have proven satisfactory and Wthh he

recommends for application on the paits of the Work which may be affected by the tropical |

and local conditions. The materials and finishes used shall be approved by the Engineer. All

control cubicles shall also be vermm P oof and the m:mmum thickness of steel plate of them
shall be 2.3 mm.

1.16 Grounding

All electrical equipment in the Plant shail be substantially grounded to system provided by the
Employer in the vicinity of the respective structures. Adequate size of copper grounding
conductor, based on the maximum ground fault current and the pr otection in the circuit, shall
be used for these connections and the minimum size of them shall be 8.00 mmZ.

1.17 Cha'hge to Material or .Equipment

“The Contractor shall not make any changes to the equipment or in the materials to be

incorporated in the equipment from that specified or implied by these Specifications without
the written approval of the Engineer. Such changes “or alterhations shall in no way be
demmental to the interests of the Employu and shall not result i in any increase to the Contract

Price.

L 18 Labels and Plates

The Conn actor shail supply and mstal] at lcast ohe name plaie made of bronze or corrosion-
resisting steel in, app|0x1mately 500 mm wide by 400 mm high, for each Plant to be
__:_prov1ded under - this Contract Al duty labels and lnStluCllOII plales on cubicle -and
- equlpment mc:ludmt7 above name plales Sh'lll be in Vietnamese language The Contractor

ie1e9



shali submit sentences and letters in Engiish of all duty labels and instruction plate to the
Employer. Translation from English to Vietnamese will be made by the Employer.

Unless otherwise required by the Employer or the Engineer, all data and names plates on
equipment and Plant shall be in English.

1.19 Drawings and Documents to be Supplicd by the Contractor

Award of Contract does not imply the approval of drawings and documents prepared for and
submitted with the Tender. R

Immediately after concluding the Contract Agreement, the Contractor shall firstly submit a
master list of drawings and documents to be ;il'ovidc:d under the Contract for approval of the
Engineer, clearly indicating title (to always contain the Employer's name, Project name,
Contract No., Work Division, etc.), numbering method, size and quantity of drawings,
dimensions and form of title block and bibliography, etc. | '

The: Contractor ‘shall include in his Tender the cost for preparation of the drawings,
documents and others to be provided under this Contract. '

(1) Drawings and Documents for Approval

Prior to commencement of manufacturing the Plant, the Contractor shall submit the
design criteria, calculations, specifications, dimensioned and traced drawings and
diagrams showing all details of the Plant and materials to be.used as. well - as :all
arrangements related to the other contracior’s works, for'_ approval of the Engineer and
the 'Employer simultaneously. These drawings and. data with stamp of "FOR:
APPROVAL", "DATE OF SUBMISSION" and "CONTRACTOR'S SEAL" shall be
submitted within the times mentioned hereunder reckoned in calendar month from the
Commencement Date. The Contractor shall allow a period of at least six (6) weeks for
such approval procedure and another one (1) week for return mail after Iéceipt_ by the
Engineer.  One copy of them submitted will be returned to the Contractor by the
' Enginéer with one of the marks tentatiye]y'plan_ned as "APPROVED" or “APPROVED
- EXCEPT AS NOT_‘ED". (authorizing the Contractor to proceed with the contractual
works taking account of the Notes) or "RETURNED FOR CORRECTION AND
RESUBMISSION". In any case these shall be submitted in sufficient time to permit
modifications to be made, if such are deeined to be necessary and/or aie instructed by
the Engineer without delaying the completion of the Works. Claims or extensions of

C1-1-10



(2)

)

time will not be permitted on account of the late. submission of drawings and ‘
documents to the Engineer or for delays caused by drawings and documents being not
approved by the Engineer.

Tt is to be understood, however, that approval of drawingé and documents will not
relieve the Contractor of any responsibility in connection with the Work.

All drawings and documents to be submitted for approval or sent to the Employer or
the Enginecr for any other reason shall be sent by registered airmail or by hand.

The title of the drawings, the signature of the Contractor's responsible engineer, the
date prepared, the drawing number, etc., shall appear in the bottom right-hand cormer
of the drawing. The size of drawings shall be as follows:

Al 594 mm x 841 mm
A3 297 mm x 420 mm
Ad 210 mm x 297 mm

A blank in 200 mm wide by. 100 mm high shall be kept unoccupieo above the title
block of drawing for the Engineer's comments. '

For-Work-Drawings

After approval of the drawings and documents by the Engmeel the Contractor shail
supply copies of the approved-drawings with stamp of "FOR WORK DRAWING",

~ "DATE OF APPROVAL" and "CONTRACTOR'S SEAL" to the Employer and the -

Engineer.

- Final Drawings and Documents -

After all items of the Work have been manufactuaed erected and commlssroned a

' complete st of the negatwes of the dlawmgs previously approved and/or corrected

during site works are to be submltted to the Emp]oycr and the Engineer,

.Negauves of the drawmgs to be submmed to the Employer shall be of "Myla.r film" or

~ other approved permanent transparent mateuals and one set. of mlcroﬁche and those
o the Engineer shall be of microfiche. '
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(4)

5y

The reduced size of drawings into A3 size shall be bound in A3 size covers and be

submitted to the Employer and the Engineer.

Required Numbers of Drawings and Documents

Numbers of the drawings and documents to be submitted to the Employer and the

Engineer shall be as follows:

Within times mentioned

Drawings and documients
for approval
For-work-drawings and documents

Within two(2) months
upon Completion of the Work

Complete set of negatives of
drawings and documents
Complete set of microfiche
of drawings and documents
Complete set of bound print

of drawing and documents

Full size

- Reduced size (A3 size)

Tothe Emplover _To the Engineer
6_copies 9 copies
- do - 4copies
1 set NIL
1 set 1 set
6 sets NIL
4 sets

2 sets

Further copies of particular drawings and documents are to be provided at-the
Contractor's own expense if so requested by the Engineer or the Employer.

Target on Submission of Drawings and Documents .

(a) Within five (5) months

- The detailed drawings and documents related to the civil work such as the
- drawings sho'wihg the blockouts and foundations of the’ Plant and location” of
anchor bars and plates to be supplied and installed by the Employer. - '

{b) Within ten (10) months

~ General and shop fabrication drawings and calculation sheets, B
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Documents for approval specifically stated in the Specifications ;

Work program in Clause 1.11 "Completion Schedule-Approved Work
Program” within one (1) month.

Request of translation to the Employer for labels and plates in Clause 1.18
*Labels and Plates" within one (1) month after approval of drawings for
main component of the Work.

Operation and Maintenance Manuals in Clause 1.20 "QOperation and
Maintenance Manuals" within one (1) month after approval of drawings

for main component of the Work.

Erection Instructions in Clause 1.21 “Instruction for Erection Works"
within ten (10) months.

Qualification documents for welding. procedure and for welder and
welding operator's qualification in Clause 1.22.(11) "Standard and

- Workmanship-Welding" not later than  three (3) months before

commencement of fabrication work.
Pamtmg Spemﬁcanom color scheme and pamtmg samplc in Clause
1.24.(1) ‘"Protection, Cleaning and Painting-General” before

commencement of fabrication work.

Test prdcedure at the shop and at the Site in Clause 1.28 "Test Procedure
Instructions” within twelve (12) months. "

Photographic record in Clause 1.30 ”Photograp:hs" upon completion of the
Work. '

Spare parts list in Clause 1.31 "Spalc Pans" and maintenance equlpment

- and special tools list in Clause 1.32 "Mamtcnance Bqu]pment and Special

Tools" within one (1) month after approval of drawmos for main
components of thc Work.

Within twelve (12) months

Al other drawings and data other than those as above mentioned.
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1.20 OPERATION AND MAINTENANCE MANUALS

The Contractor shall submit to the Engineer the general instructions concerning the correct
manner of operation and maintenance of all the Plant provided under this Contract with
special references to any recently developed features. |

The instruction manual shall be prepared for each plant system as outlined in Clause 1.l
"Scope of Work", and shall be submitted for approval in the same manner as the drawings. It
shall be finalized before delivery of the Plant to the Site, and when ﬁhal!y approved, ten (10)
copies and two (2) copics shall be prepared and forwarded to the Employer and the Engineer,

* respectively. The Contractor shall ensure that the erection supervisor has a copy in his site

office.

The instruction manual shatl include a separable and complete section describing the normal
operating procedures for the control of the Plant, and shall include easily read diagrammatic
drawings of the equipment to facilitate understanding the descriptive information.

The instruction manﬁal shall describe and illustrate in detail the method and procedure for
assembling, adjusting, operahnc and dismantling of each component, system and machine
and the use of equipment devices necessary for such works. The maintenance of each
component shall be described, including the recommended frequency of inspection and
lubrication. ' - '

The Contractor shall, in preparing the instruction manual, take into account the lack of

experience and familiarity of the operating pe_rsohne] with this type of equipment.

The manual shall include a complete list of all drawings prepared for this Contract, the
approved painting épeciﬁcation, the tool list, the spare parts- list, the parts list for each

component of item of equipment with necessary cata]ogués, etc. The parts list shall include’
manufacturer's code and serial numbers and ordering instructions. The parts list shall be

detailed for only the equipment supphed and shall not include general reference or descnptlon

of similar eqmpment which is of the same modet but d1ffe: ent only in detail, The manual

shall be prepared in English language
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1.21 INSTRUCTIONS FOR ERECTION WORKS

The Contractor shall submit to the Engineer for approval within ten (10) months from the
Commencement Date the instruction manual for the erection work of the Plant to be executed
at the Site. '

The instruction manual shall be submitted for approval in the same manner as the drawings
and, when finally approved, three (3) copies shall be submitted to the Employer and two (2)
copies to the Engineer. The Contractor shall ensure that the erection supervisor has a copy in
his office at the Site.

The instruction manual shall describe and illustrate in detail the methods and procedures for
installation of the Plant, the use of the. construction facilities and measurement devices
together with their capacity and required number, field shop to be provided for the
installation work and other necessary éxplauations on the installation work.

1.22 STANDARDS AND WORKMANSHIP

(13} General

All materials shall be new, the best of their respectivé kinds and of such as are’ usual
and suitable for work of like character. All :'natcrial.s shall comply with the latest
Japanese Industrial Standards (JiS) un]css 0[11c1w1se spe(:lﬁed or approved by the
Engineer. .

All wmkmanshlp shall be of the hmhest class th;oughout to.ensure smooth and
vibration free operation undcr all posmbie operating condltlons, and the design,
dlmensxons and materials of all parts shall be such that the stresses 1o which they may
be subjected shall not render them liable to distortion, undue wear, or damage under
the most severe conditions encountered in service. '

All parts s'l_lral'l_._c__onform to the dimensions shown on and shall be_ built in accordance
. with appidved drawings.: All joints, datum surfaccS and matching components shall

. be machined and all castings shall be spot faced for nuts. All machined finished shall |

| be shown on the apploved drawings. All scnews bolts, studs and nuts and threads for

| ,plpes shall conform to the latest standards. of the Intcmanonal Orgamzatlon for

Standardlzatlon (ISO) covering thesé components and shall conform to thc standards

- for metric size. The Conttupte; shall . use exclusively the =sta'ndzl.l,ds and size system

 presented il_l_- ,hik_ténder and accepted and incorporated in the Contract. o
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(3)

Standard Specifications

The Japanese Industrial Standards issued by the Japanese Standards Association of
Japan have been used throughout these Specifications. Other national or international
standards may be accepted provided that the requirements therein are, in the opinion of
the Engineer, equivalent to or better than the. current issue of the Japanese Industiial
Standards.

Unless otherwise specified, design and fabrication of the equipment shall conform to
the applicable provisions of "Technical Standards for Water Gates and Penstocks” as

issued by the Hydraulic Gate and Penstock Association of Japan.

If the Contract Documents conflict in any way with any or all of the above standards or

codes, the Contract Documents shall have precedence and shall govern,

All electrical equipment, material and details of installation shall comply with the

 requirements and the latest revisions of the following Standards -and codes where

applicable:

(a) Japanese Industrial Standards (JIS), -
(b) ~Standard of the Japanese Electrotechnical Commmee (JEC)

- {c) Standalds of the Japan Electrical M‘lﬂllf'\CIUlelS Assocmtion (JEM),

(d) Japanese Cable-makers Associations Standalds (JCS)
(¢} International Electrotechnical Commission (IEC),

- {f) International Orﬂanization for Standardization (1SO) and

(g) Standard of local 1egu1at01y bodies havm Junsdlct:on over and mstallahon

Material Inspection and Testing

Materials, parls and assembl_ies thereof, entering into the Work shall be tested, unless.
otherwise directed, accord_ing to the best comm_ercia] method for the particular type and _
class of work. When the manufacturer desires fo use stock material not manufactured
spéciﬁcall_y for the 'e'qui'pmeht furnished, 'sati'sfactory' evidence that such material -
conforms to the requirements herein stated, shql} be fum'iShed in which case tests on
these matenals may be wmved Certified mill test ICpOl‘tS of plates and sections will be
'acceptable In addmon to the mcchamcal fests requlred by the Specrﬁcat;ons, all
materials shall bé examined in the’ shop for laminations ‘and 1mperfect|ons before
incorporating them into the Work and any defective mater Jal shall be 1cjectcd.

S 1-1-16.



@

Witness tests and inspection of material may be made at the place of manufacture by
the Inspector appointed by the Engineer, unless otherwise specified. Such witnessing
and inspecting will be conducted so as to interfere as little as possible with

" manufacturing operation. The Contractor shall however comply with any reasonable

request made by the Inspector conceming the method of test or correction of defective
workmanship.

All castings weighing 226.8 kg (500 pounds) or more shall have test coupons attached
from which test specimens may be prepared. The number, size and Jocation of the test
coupons shall be to the approval of the Engineer. Faulty material or materials found to
be inferior to that specified shall be rejected and removed at once, and shall not be used
in any part of the Work. '

Test pieces of other structural materials shall be proiwided as required by the Engineer.

The ultimate strength, limit of elasticity, ductility, hardness, etc., will be determined
from such test pieces.

The Contractor shall furnish, free of charge, all fest pieces, blankets, etc., cut and
machined to the snzes shapes and dimensions as dnected by the Engineer. The testmg
of the specimens will be carried out by | the Connacto: at his own expense, and shall be
performed as directed by the Engineer.

Test pieces which represents vejected material shall be preserved and become the

_ property of the Employel Copies of all test reports shall bc mailed to the Engineer.

" ‘Waiving of inspection by the Engineer shall not relieve the Contractor of the

respc_:nsib_i!ity for supplying material and workmanship acceptable to the Engineer.

Shop Assembly

All items of equlpment shall be assembled in the shop prior to Shipment and tests shail

~ be performed by the Contractor as may be required to demonstrate to the satisfaction of

the Engineer the adequacy of the equipment and its component parts. All tests should
be s;mulated to normal operatmg conditions as closely as possible. All dismantled parts

shall be properly matchmarked and doweled to ensure correct assembly in the field.

11
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Castings

All castings shall be dense, sound and true to pattern, of workménlike f'mish and of
uniform quallty and condition, free from blowholes, porosity, hard. spots shrinkage
defects, cracks or other i injurious defccts and shall be satisfacloniy cleaned for their
intended purpose. All castings shall be checked for defects before final machining.

Casting shall not be repaired, plugged, or welded without permission of the Engineer. -
Such permission will be given only when the defects are small and do not adversely -
affect the strength, use or machmablllty of the castings. Excessive segregation of
impurities or alloys at critical points in a casting will be cause for us rejection. The
largest fillets compatible with the de_51gn shall be incorporated wherever a change in
section occurs. '

Surfaces which do not undergo machining and are exposed in the final instaliation shall
be dressed to provide a satisfactory appearance so that they will not require surface

- smoothing at site prior the painting.

| Forging

The ingots. flom which the forging are made shall be case in metal molds, the
workmansh:p shall be first- class in every 1ewect and the torﬂmg shali be free from all -
defects affectmg their strength and durability, mcludmg seams, pipes, flaws, cracks,
scales, fins, porosity, hard spots, excessive nonmetallic inclusions and segregation,

The lar: gec.t ﬁl]ets compatible with the dcswn shall be mcorpo:ated wherever a change
in section occurs. All finished surfaces or forging shall be smooth and free from tool

marks.

The forging shall be clearly stamped with the heat number in such Jocation as to be -

‘readily observed when the forging is assembled in a completed unit.

Steel Plates' Bars, Pipes, elc.

Steel plates, bars, plpes etc., for the equ1pmcnt shall be of thc steel rnatenals or better
m accmdance with the spe(:lﬁed standatds : :
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Floor Plate

Checkered type floor plate shall be of an approved raised pattern. All edges of plate
shall be planned and joints shall be cut so as to maintain continuity of pattern.

Walkways, Ladders and Handrails

Adequate walkWay, ladders, and safety handrails and guards shall be provided on and

around each unit, where necessary, 10 afford access to and protection from all moving

and electrical parts. Such items shall be designed to facilitate easy removal to permit
free access to the various parts of the unit.

Machine Work

@

- (b)

S (©)

General

All totexanc'es allowances and gauges for metal fits between plain cylindrical
parts shall conform to the Japanese Industrial Standalds or other approved
equlvalent standards for the class of fit as shown on otherwise required.
Sufficient machmlng stock shall be allowed on locating pads. to ensure true
surfaces of solid material. Bearing surfaces shall be true and exact to secure full
contact. Journal and sliding su:fa_ccs shall be polished and all surfaces shall be
finished with sufficient smoothness and accuracy to ensure proper operation
when assembled. Parts entering any machine shall be carefully and accurately

“machined. All drilled holes for bolts shall be accurately located and drilled from

templates.

Finished Surfaces '

Surface finished shall be indicated on the Contractor’s drawings and shall be in

accordance with the Japanese Industrial Standards or other approved equ1valcnt

Comphance with specified surface will be determined by sense or feel and by

“visual inspection of the work compared to standard roughness specimens, in

accordance with the provisions of the above stated standards.

:Unﬁmshcd Sur faces ;

So far as is placncabie, all works shall be arranged to obtain proper machining

_ of ad_}omlno unﬁmshed sur taces When there is a large discrepancy between
- adjoining unfinished sulfaces they shall be -chipped and ground smooth, or
- machined, to secure proper alignment. Unfinished surfaces shall be true o the

lines- and dlmcnsmns shown on the dlawmgs and shall be ch1pped or ground
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(d)

(e)

free of all projections and rough spots. Depressions or holes not affecting the
strength or usefulness of the parts may be filled in approved manner.

Pins and Pin Holes

Pin holes shall be bored to gauge, smooth and straight, and at right angles to the
axis of the member. The boring shall be done after the member is securely
fastened in position. Pins shall be of hardened and ground steel and positively
held'in position. Wheels or rollers for use in gates shall be mounted on removal
pins and have self-lubricating bushings or self-aligning roller bearings and brass
washers. |

Lubrication

Before assembly, all bearing surfaces, journals, and grease and oil grooves shall
be carefully cleaned and lubricated with and approved oil or grease. After

o assembly, each lubricating system shall be filled with an approved lubricant.

6!

Self- lubricating bearings shall be cleaned with clean rags, and greased with an
apploved lubricant before assembly, Solvent shall not be used on the self-
lubricating bearings, The specification of all approved lubrications shall be
mentioned in the Operation and Mamt_enance Manuals.

Balancmg

Al] revolving parts shall be tr uly ba}anced both satmcally and dynamlcally so that
when running at normal speeds and at any load up to the maximum, there shall
be no excessive vibration due to lack of such balance and the Plant shall operate
with the least possible amount of noise. '

Welding

All welding shall be done either manually by the shiclded metalhc arc process or
automanca]]y by the sh:elded arc or submerged arc method

The Contractor shall develop and submit a welding procedure for the opp:‘oval of the -

Engmeer After the welding procedure has been approved the Contractor shall record

it on a special drawing which shall thereupon become orie of the drawmgs of the |

Contract. Weld sizes and’ types shall be shown on al!_Cont_l_a_ctors drawings where

- welding is required.
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Non-destructive examination such as radiographic or ultrasonic, or magnaflux or dye-
penetrated inspection shall be carried out by the Contractor when required by the
standards, these Specifications or the design criteria employed. All important weld
which, in the opinion of the Engineer, may be subject to the full stress induced in the
adjacent plate, or which in the optmon of the Engineer or Inspector, do not appear to
conform 1o the weldmc standards, shall be non-destructively tested when required by
the Engineer.

Suitable meters shali be provided to show the welding current and the arc voltage at all
times during the welding operations. Unless otherwise specifically stated, welded parts

requiring machine finished shall be completely welded before being finished.

Plates to be joined by welding shall be accurately cut to size and rolled by pressure 1o
the proper curvatuie which shall be continuous from the edge. Flattening in the
curvature along the edges with correction by blows will not be allowed. The
dimensions and shape of the edges to be joined shail be such as to allow thorough
fusion and complete penetration and the edges of plates shall be properly formed to
accommodate the various welding conditions. The surfaces of the plates for a distance
of 25 mm from the edge to be welded sh’ﬂl be thomuohly cleaned of all rust, grease

and scale to bnght metal

(@  Qualification of Welding Procedure

The technique of welding elilpjoyed, t!]e.appearance and quzility of the welds
made and the methods used in correcting defective work, shall conform to the
American Weldlng Soc1ety (AWS) Standard D.1.1, or other apploved equivalent
standard.

“(b) Qualification of Welders and Welding Operators

All welders and welding operators assigned ;d the Work shall have passed a

qualification test, within the preceding six (6) months, for welders and wclding

operators, in accordance with JIS Z 3801 and/or Z.3841 or AWS D.1.1 or other

approved equivalent standald The - Contractor shall furnish the Engineer with

. certified copies of reports of the results of physrcal tests of specimens welded in

4. the quallﬁcatlon tests. If, in the oplmon of the Engmeer the work of any welder

' _at any ume appcars quesnonab!e he sha!l be xequmd to pass the appropnate _

requahﬁcatlon test “All costs of quahﬁcatlon tests shall be borne by the
Contlactor
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(c) ~ Welding Electrodes -

The welding eiecuodes shall conform to JIS Z 3211 or Z 3212, low hydrooen
type wvermg or other approved equw.ﬂent

Stainless type weld metal, where used in the water passages for protection
against pitting, shall be chromium nickel steel. The type, chemical composition
and JIS number of welding rods for this purpose shall meet with the approval of
the Engineer. '

1.23 Safety Precautions and Fire Protcetion

Safety Precautions

Prior to any of the Work being energized, the Contractor shall be responsible for
supplying and fixing in prominent positions near to each item of the Work concerned,
large multilingual temporary signs giving clear warning of danger in areas Which might
previously have been regardcd' as safe. | |

During erection and c_oﬁnnissioning, the Contractor shall provide all. temporary
scaffolding, ladders, platforms with toe boards and handrails essential for safe and
convenient access of workmen, inspectors and other authorized persons employed
about the Works. All dangerous openings or holes in floors shall be provided with
handrails or covers; prevémm*iv'a ineasures_ shall ‘be taken to 'prot'ect' workmen from

falling materials.

The maximum possible safety must be rendered to pers.onal direcﬂy engaged on this .
Contract or those who frequently are in the working area or those who in _the normal
course of their occupation find it necessary to utilize temporary works erected by the
Contractor. ' ' o

Fire Protection

.The_ Contractor shai_i be responsible fbr thé fire protection of his .bu_il.dings, Piant and

equipment and shall pfovide ponable fire fighting equipment"as nominated by the
Engmecr within one (1) month of such nommatton The equ1pmem shall be avmlable
on the Site at all times and shall be kept avmlable as duectcd by the Engmeer '
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The Contractor shall maintain the fire fighting equipment in a condition satisfactory to
the Engineer and shall recharge extinguisher afier use regardiess of by whom they
were discharged. Adeguate stocks of fresh chemical charges for use in extinguisher
shall be kept in readiness on the Site. Fire fighting equipment shall be left on the Site
for the full period from the commencement of site works until taking over the Works.

1.24 Protection, Cleaning and Painting

(1)

General

The painting of the Plant shall include the. preparation of the metal su.rfaces, paint
application, protection and drying of the paint coatings, as well as the supplying of all
tools, labors and materials necessary for the entire painting work.

The finish color of all Plant shall be approved by the Engineer under the confirmation -
of the Employer. The Contractor shall propose a color scheme for the equipment and
shall submit painted samples or color chips. A color chip shall be included with the
approved color schedule for each type of finish. The color of all undercoats shall match
the color of the finish coat. ' | | |

" Paint shall be a product of reputable manufacturer. Paint shall be delivered in the

manufacturer's sealed tins, stored under cover and used within the guaranteed term of
validity and by the method recommended by the manufacturer.

The Contractor shall prepare and submit the painting specifications for approval of the

- Enginecr in the manner as stlpuhted in Clause 1.19 (Drawings and Documents to be

supplied by the Contractor). The. painting spcc1ﬁcatlon shall cover paint schedule,

“manufacturer's statement of the physical and performance characteristics for paint
: materials to be selected, and manufacturer's recommended procedures for the surface

preparation, application, handling instructions, equipment, ambient conditions, mixing
instructions, safety and storage instructions, etc. The procedures shall also include any

~ special requuements for field repairs to the damaged coatmcr and for the coating of ﬁeld
“joints. - ' '

- All parts which will u!nmately be buried in. concrete shall be cleaned and plotected
-~ before leavmg the manufacturer's shop by a ponland cement wash or other approved
* ‘method. Before being mstatled they shall be thor ouahly descaled and clearied of all rust
and adhelent matter. '

1-1-23



2

(3)

Surface Preparation

All 011 parafﬁn grease and dirt shall be removed from the surfaces to be pamted by
wiping the surfaces with a clean cloth dipped in mineral solvent. Following solvent
cleaning, all weld spatter, slag, burrs, loose rust and mill scale and other foreign
substances shall be removed by shot or grit-blasting to "Sa 2 1/2" of Swedish Standard
SIS 055900 or SSPC-SP10 of Steel Structure Painting Council Manual Volume 2.
Special attention shall be given to cleaning of corners and converging angles. Blast
cleaned surfaces showing plate surface defects such as scabs or sharp gouges shall be
repaired in an approved manner prior to painting.

After blast cleaning, the surface shall be dusted off or blown off with .compreSSed air
free of detrimental oil and water. All surfaces to be painted shall be completed dry,
clean and free from moisture just prior to and during paiﬁting. If rust forms or the
surface become contaminated in the interval between cleaning and pailiting, recleaning.
to the same degree shall be required, *

Applicatidn Procedure

The application of protective coating shall be caried out at the Contractor's. shop

“and/or field shop, whenever possible. Painting work at erection site shall be limited to

touch-up coatings for damaged areas and coatings for ficld welding portions. |

All paint, when applied, shall provide a satisfactory film and a smooth eycn' surface.
Paint shall be thoroughly stirred, strained, and kept at the uniforin consistency during
application. Paint shall not be applied when the temperature of the metal or
surrounding air is below 10 degrees C and that of the metal is above 50 degrees C,. or
when the humidity is above 90 percent, or when it threatens to rain before the painted
coat gets dry. Each coat shall be pi otected dunnf, the initial curing penod agamst the .
possﬁnhty of moisture condensation or contammatlon with foreign matter. Paint shall

- be performed by brushing and/or airless spraying.

When the coating matenal is applied by spraying, su:iab]e means shall be provnded to
plevent segregation during the coating opelailon Free oil and mmsture shall be
removed from the air supply lines of all splqymg equipment. Each coat shall be .
uniform and free fro:ﬁ-runs, s'a_gsj and'.'othér'-iinperfccﬁons. “The -time. - between

- successive coats shall be not less than the minimum nor more than the maximum re-

coating time specified by the manufacturer.
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The paint shall be applied so that the thickness at any point is not less than that
stipulated in the approved painting specification. Surfaces not required to be coated,
but adjacent to surfaces which are to be cleaned and coated; shall be adequately
protected during cleaning and coating.

Repairs to damaged areas ‘of the coating system shall be carried out strictly in

accordance with the approved painting specification.

Because of the flammable and toxic nature of the coating materials, the Contractor shall
take precautions to eliminate hazard that may arise during the application of the coating.
Smoking and welding shall not be alfowed within 10 m of the place when painting is in

- Progress.

 Where steelwork is to be welded, only the primer shall continue over the weld area.

Subsequent coats shall be kept back 100 mm from the weld and completed after
welding. The primer shall be such that no toxic fumes are given off during welding.
Alternatively, approved temporary protection such as taping may be provided as an
alternative to‘prim'ing the weld arcas. The edges' of shop coidts exposed on removal of
the tape shall be treated in accordance with the manufacturer's instructions to ensure
adhesion to coats applied at Site. ' '

- Painting shall be stopped off 7S'mm' from the edges of interface areas for high strength
: friction-grip bolts. . Painting over and around such bolts shall be completed as specified

after assembly.

Surfaces not to be Pamted

Bronze, brass ‘machined parts surfaces of gear teeth, ﬁmshed ferrous - su:faces
sur_faces in rolling or sliding contact after field assembly and hoist ropes shall not be
painted. All corrosion-resisting steel surfaces for bearings and machinery parts shall
not be painted. '

On completlon of cleamng, thxs sutface not to be pamted shall be coated with an
- approved rust preventive coating material or an adheswe plastic film to protect the
surfaces from mMinor mechanical damage and corr osion during Shipment and storage at

the Slte The coatmg matenal shall be stripped oif affer ﬁeld eneenon of equipment.
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Unassembled fittings, pins, bolts and nuts shall be oiled and wrapped with moisture-
resistant paper or protected by other approved means. '

Paint Schedule

One epoxy resin zinc rich primer coat and two or three coats of coal-tar .epoxy resin
paint, total dry film thickness of 0.45-0.60 mm, shall be applied to the following

items:

- Interior surfaces of steel pipe,
- Interior surface of outlet valves and of guard valves, and
- All parts continuously submerged in water.

One epoxy resin zine rich primer coat, two coats of non-bleed type tar e'poxy resin

_paint as under coats, one coat of epoxy resin micaceous iron oxide pamt as an

intermediate ‘coat and two coats of chlorinated rubber paint as finish coats, total dry
film thickness of 0.45-0.60 mm, shall be applu,d to the fol_]owmg_ itemns ©

- Exposed surface of steel pipe,
- Exposed surface of outlet valveq and guard va]ves and
- Exposed surface of steel structures for rope. haulaoe

All unfinished surfaces of ferrous metal except those above specified shall be so given
one zinc rich primer coat and four coats of chlorinated rubber paint (two h_nder coats,
one intermediate coat and one finish coat) as 1o have the total dry film- Iﬁicknes_s of
0.15-0.18 mm. o |

Commercial equipment other than those above specified may be:painted in accordance
with the manufacturer's standard practice, subject to approval of the Engineer.

Inspection

All work shall be subject to inspection by the Contractor. The mspectlon shall be
performed in accordance with the apploved test ploeedme pxescnbed m Clause 5.28

' "Test Plocedmc Instructions”.

_ I-“‘()llowmor the vnuai inspection on Sl.llf‘lCBS that have been coated the dry ﬁlm

thickness of coating shall be checked at as many placcs as posmble to prove the
thickness overall to be to the spemﬁed mmlmum thickness by the etectro magnetlc

11526



thickness meter. Further, for the purpose of measuring the continuity of coatings,
coated areas shall be examined by the pin hole detector ("Holiday" detector). The
peeling inspection shall also be performed for the coated areas.

1.25 Packing

Each item shall be packed properly or protected for the Shipment from the 'place of
manufacture to the Site. '

Each crate of package shall contain a packing list in a waterproof envelope and a copy in
triplicate shall be forwarded to the Engineer prior to deliver. All items of material shall be
clearly marked for easy identification against the packing list. '

All cases, packages, etc., shall be clearly marked.on the outside to indicate the total weight,
to show where the weight is bearing and the correct position of the slings and shall bear an
identification mark relating them to the appropriate shipping documents.

Cases which cannot be marked as above shall have metal tags with the necessary marking on '
them. The metal tags shall be securely attached to the package with strong steel wire or
equwalent. '

The Engineer shall reserve the right to inspect and approve the equipment and the packing
before items are delivered. The Contrdc_tef shall be entirely responsible for ensuring that the
packing is suitable for transit and such inspection will not relieve the Contractor from
responsibility for any Joss or damage due to faulty packing.

All packing materials shall remain the property of the Contractor and shall be removed from
the Site at the earliest opponunlty and be dlSpOSCd at the places/aleas which will be instructed
by the Encmeer ' '

The shlpplng mark shall consist of the followmcr mfounanon in sequence and in frame
commensurate with the size of packaoe ' o

(a) ‘_ Cons:gnee

(b))  CONTRACT NO.

| () :Port of Destination .

(@) ltem number if applicable,

: package number in sequence,

RN



and quantity per package -

(e) Description of contents

() Net and gross weight, cubic
measurement

1.26 Delivery

The Contractor shall deliver all materials and equipment including Contractor's Equipment
supplied under the Contract to the Site in adequate. lime for its preparation and erection
according to the Approved Work Program. '

Notification of such delivery shall be given to the Employer and the Engineer in writing not
later than thirty (30) days prior to the actual shipping date for any equipment to be shipped.

Eachi notification shall include a complete shipping list of the contents of each'paokage to be
delivered and shall indicate the anticipated date of delivery and the serial number for each
component to be used for identification and evidence of the insurance cost arranged for it.

The Contractor -shall be responsible for the reception at the Site of all deliveries for the
purpose of the Contract. '

The Contractor shall at his respon31b11:ty inspect the cargoes at the Site upon arrival of the:
cargoes and shall report in writing the partlcuh:s quantities, condmons damages, if any, of
the cargoes to the Employer within three (3) days after arrival.

1,27 Embeddcd Steelworks., Opening, ctc.

Unless otherwlse spemﬁed any foundation, wall and roof oponmgs and covermgs, concrete
floor filling and sleeves in the foundation and wall will be provided by the Emp!oyer

The Contractol shall design and supply as part of this Contmct all 'mchors fasteners

foundation bolts and nuts, braces, posts, supports, shims, pippins, condmts s}eevos, access
ladders and platforms handuails, cover plates and curbing, hangers, hooks glatmgs traps
and other mlscellaneous metal works around the Plant, and all steei works as may be
required for tempor ary or final support of anchorage of the Plant, Wthh are mdispensablc.
for, associated with and required for the Plant to be plowded and mstalled ‘under this
Contract, except as othelmse p:ovnded in the Spcmﬁcanons and Dlawmgs for Tender
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The following items are in principle those excepted from supply under this Contract, and will
accordingly be supplied and instailed by the Employer in accordance with the dimensions,
locations and numbers shown on the Contractor's drawings approved by the Engineer. The
Contractor shall however be responsible for ensuring that they are in the correct position.

(a)  Anchor bars and pad plates required for embedding into the primary concrete for
fixing the anchor materials of the Plant, as noted with "by others” in the
Drawings for Tender.

(b) Anchor bars and U-shaped hooks required for embedding into the: primary
~ concrete for fixing the temporary anchor materials of the Contractor’s equipment
for erection and installation purposes, as noted with "by others” in the Drawings

for Tender or approved by the Engincer.

(c) Miscellaneous metal works around the Plant and small bore steel pipes, as noted
with "by others" in the Drawings for Tender.

The Contractor shall indicate on his drawings full details of foundations, _oper_lings,'
blockouts and all anchors coniponenté requi'red in both primary and secondary concrete
structures and shall be responsible for the timely supply, completeness and accuracy of his
drawings and the other related information which will be supplied and/or given to the

_Employer for further works, through approval .p:ocedule as mentioned in Clause 5.22
herein. ' | | |

" All adjustments to foundation levels, embedment, bedding and mortar filling of the Plant on

foundations and cementing into walls and floors will be cairied out by the Employer, but all
leveling and adjusting of the Plant on foundations shall be carried out by the Contractor.

The prlmary and secondat}' staﬂe concrete mc!udmg its reinforcing bars will be placed by the -

E Employer The Contractor shall satisfy humelf tlnt this concrete has been carried out to his
* satisfaction, -

Any steelWorkSiwh_ich is to be built 'in_lo the concrete :foundations' shall not be painted or

‘coated.

Du'ring installation of all embedded steel pipes, the openings of each pipe end shall be
plugged by suitable covers which shall be removed after completion.
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Structural steel supports and facilities for anchors shall be supplied and installed by the
Contractor to prevent displacement or uplift of the embedded component due to buoyancy. or
external forces that may occur during placing conciete.

1.28 Test Procedure Instructures

The Contractor shall submit to the Engineer for approval, during or .immediately following
the submission of drawings, the instructional test procedures, describing each test to be
performed at the Contractor's shop and at the Site.  The test procedures shall define the
sequence of the tests, the equipment preparation and operation procedures to be followed and
the detailed plocedures for conducting the tests, tolerances for dimension and/or quality
controls .and other necessary items for the tests The test plOCBdUIGS shall be separately
prepared for the tests to be performed at the shop and at the Site. These procedures shall be
ubmltted and distributed in the same manner as the drawings..

1.29 Tests

During the. Lonétmction and after the installation work of each item of équipment the
Contractor shall pelform the tests as described in the test procedures to establish the accuracy
of assembly and to prove the adequacy of the nmtcnais and wmkmanthp

The tests and test procedures shall be approVéd by the Engineer. No part of the Work shall
be considered acceptable until it has successfully complied with these tests to the satisfaction
of the Engineer. '

1.30 Photographs

The Contractor shall keep photographic records of thc'.progr.ess of the Wdrk. Upbn
completion of the Work, the Contractor shall submit to the Employer three (-3)..se_ts and to the
Engineer one (1) set of recorded color photographs adequately edited in aibook_.wit_h
explanation to the Engineer's satisfaction. The Contractor shall provide himself neées‘sary
access to the Work and temporary facxhties to pholoolaph any part. of the Work at any stage
or constructlon or manufactme '



1.31 Spare Parts

The Contractor shall furnish the spare parts for the Plant.

'Any spare part supplied shall be packed or treated in such a manncr as to be suitably stored in
the climate at the Site for a period of not less than two (2) years, and each part shall be clearly
marked with its description and purpose on the outside of the packing.

Spare parts so provided shail be delivered into such stores as may be designated by the
Employer and delivery will not be deemed to be complete until the packages have been
opened by the Contractor, their contents checked by a rept esentative of the Employer and the
articles reprotected and repacked by the Contractor to the satisfaction of the Employer or
assembled into units at the Employer's option,

1.32 Maintenance Equipment and Special Tools

The Contractor shall furnish onc lot of maintenance equipment and special tools sufficient for
the proper maintenance of all the Plant provided by the Contractor. The maintenance
equipment and special tools shall include, but shall not be confined to:

(a) slings and four 1-ton capacity chain blocks.

(b) two spanners of each size to fit hexagon nuts of all bolts of 25 mm diameter and

over.
(c) . two grease guns (o suit each size of grease nipple.

(d) special spanner, tools and appliances, if required, to enable every maintenance
~ task to be performed, including major dismantling.

(e) ~ one electrical instrument or apparatus of each kind required for testing and
maintenance of electical equipment.

()  any other recommendable equipment and tools.

The maintenance equipment and special tools shall be detivered with the Plant, in lockable
cabinet(s) fitted internally so that the tools may be safely stored in an orderly manner.-
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SECTION 2 TECHNICAL SPECIFICATIONS

SUBSECTION-1
DESIGN CRITERIA

1.1 Design Load
1.1.1 General

The equipment shall be dcsigned with the worst combination of the acting loads.

The combinations of loads for each equipment under normal and over loading conditions
shall be described in detail in Subsection-4 "DETAILED SPECIFICATIONS", according to
the frequency of occurrence of loads and probability of their coincidence.

The loads specified herein shall be considered as minimum requirements and the Contractor
shall use additional loads and combination thercof which the Contractor considers to be
applicable and necessary.

1.1.2 Valve and Rope Haulage
(1) Hydrostatic load

Hydrostatic load shall be of the water difference between upstréarh and downstream
sides of the gate, valve and trash rack.

(2) Sedimentary load

Sedimeritary load shall be of thé_ sedimentary d.cpth Q_f sand in fi'on_t of the gate. The
load shall be calculated by using following values: '

Coefficient of sedimentm'y pressure (Ce): 0.4 .
Unit weight of sediment (W) BRI 1.5 't_f/m?’__'
Density ratio of sediment (V) =~ : 0.3

(3) . Dead weight

* Reaction due to self weight. '
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(4) Wind load

The basic wind load of 300 kgflm2 for a vertical projected area shall be applied by the
type of structures to be designed upon multiplying by the following corresponding

factors,
- For plane surface R
- For a cylindrical surface : 0.7
- For lattice member, at front side : 1.6

- For lattice member, at rear side 1.2

| (5) Operating load

.Operating load shall conform to the requii'emcnt of Clause 1.1.3.

(6) Water pressure varation and vibration force induced by flowing water shall be.

considered.

(7)  Allloads imposed during operating the valves or the rope haulage due to the overload
of the ho:st or wagon jammed conditions.

1.1.3 Hoist

(i) For stationary type

The stationary type hoist shall be designed taking into account of the following loads.

(a)

(b)

(c)

(d)
(e}
(H

o
o

Dead wéighf of the gate leaf and ballast weight if any
Friction force due to rotating and/or sliding parts
Friction force due to seal rubbers

Friction force due to sediment if any "

Buoyancy - :

Uplift force and down pull force

~ All Toads imposed during :alszng the ca{é_ ‘due " to the '.cﬁverload ‘hoist or gate

_|ammed condmons

Closing force of all valves shall have an allowance of more than 25 pcrcent against all-

upward forces such as friction forces and buoyﬁncy, etc in any valve Opemngs under

any water level but except those of the spmd!e hmqt B
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t (2) For movable type

Movable type hoist shall be designed taking account of the following load in addition
to the above operating loads.

(a) Horizontal inertia force and/or centrifugal force

(b) Wind load

40 kglc:1112 under operating condition
300 kg/cm2 at storing position

(¢c) Braking load and other friction loads

(d) Seismic load (seismic intensity of 0.12)

1.1.4 Steel Pipe

(1) Incase of empty

The following external pressure shall be considered.

(a) The head of water equivalent to the vertical difference between center line of the
- steel pipe and the elevation of concrete deck

(b)  Load due to the placing of concrete

(2) Incase of filled With water

(a) Internal pressure

The design internal pressure shall be of the static head.

(b)  Stress due to temperature variation.




1.1.5 Other Equipment
(1) Footpath, balcony floor, platform, etc. -

Crowded load .500 kgﬂ’m2

(2) Step of ladder

Vertical load 180 kgf

(3) Handrail

Horizontal load 30 kg

1.2 Lightning Protection

The Contractor shall provide lightning protéction arrangement for the instailations as
required.
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SUBSECTION-2

T ~ DESIGN STRESSES

2.1 Design Stresses for Valves and Other Stecl Structures
(1)  Structural stee! members

(a) The allowable stresses for normal loading condition of structural steel members
with'a thickness of 40 mm or less shall be as shown in the following table:

Steel materill . $$400 and SM400 SM490
' thickness < 40mm  thickness £ 40 mm
. Axial tensile 1,200 kgffem? 1,600 kgf/em?

stress (per net
sectional arca)

2. Axial conipressive On condition of On condition of
stress (per gross (I < 20, (I < 15
sectional a_reé) - 1,200 kgf/cm2 1,600 kgf/cm2
Compressive members ~ On conditionof On condition of

' 20<(ifry < 93, 15«(lr) < 80,
©1,200-7.5((/5) 1,600-11.2((I/r)
—20)'kgf/cn_12 ' -15) kgflcn12
On'condi_ﬁon of On condition of
93<(/r), 80<(l/r),
10.000.000 kgflcm?' —IQ{(M_Mmo—kgf/cm2
6,700+(/r)?. _ 5,000+(1/1)%.
where | buckling'length of 1_11_ember (cm) .
r . radius of gyration of sectional area of member {cm)
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Steel material $5400 and SM400 SM490

thickness < 40mm . thickness < 40 mm
Compressive 1,200 kgf/cm2 1,600 kgffem?
splice member
3. Bending tensile stress 1,200 kgf/cm2 1,600 kgf/01112
(per net sectional area)
Behding compressive On condition of - - On condition of
stress (per gross . - (). < (9/K) (Ib) < (8/K)
sectional area) - 1,200 1-:gf/'cm2 _ 1,600 kgf!cn12
On condition 6f On condition 6f_
(O/K)<(Ifb) < 30, (8/K)<(_l/b) < 30,
1,200-11 ((K1/b)-9} 1,600-16((Kl/b)-
kgf/cm?‘ _ 8) k_gf/cn12
where 1 :  distance between cross_-sections braced (cm)
b : width of compressive flange (cm) '
K=y3+20
. 2AC
AW sectional area of web plate (cmz) _
AC sectional area of compressive flange (cm2)

In éase of (AW/AC)<2, K is taken as 2,

* On condition that 1,200 kgf/c’m2 1,600 kgffem? -
- compressive flange is

directly welded to skin i

plate, etc.

4. Shoaringsims:  To0kgfem?  900kgfom?
(per gross sectional area) - : —

Nofte: 1} In case the thickness exceeds 40 mm, the allowable stresses for normal
loading condition of the structural steel members shall be adjusted as follows:
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(b)

(¢}

2)

The stress shall be 0.92 time that of the allowable stress as mentioned above
in the case of steel material $S41 and SM400, and 0.94 time for steel material
SM490.

$5400 (JIS G 3101)
SM400 and SM490 (JIS G 3106)

The allowable stress in case of overloading condition and/or the combined
stresses resulting from combination of biaxial stress or triaxial principal stress
may be increased by 50 percent than those for normal loading condition. In no
case, however, shall any stresses exceed 90 percent of the yield 'point strength
andfor_minimurh elastic limit of the steel material used:

The combined stress shall be calculated with the following formula as developed
by Mises, Hencky and Huber:

fo2 = fx2 + fy2 - fx x fy +3fq2

where, o

fg combined stress (kgf!cn12) .

fx direct stress (tension is considered as positive) (kgf/cmz)

fy direct stress acting perpendicular to axis of fx (tension is
_ " considered as positive) (kgflcm?)

fq R shearihg' stress (kgf/cm‘z) : '

When stee! material other than those mentioned in the table of paragraph (a) of
this Subsection is used, its allowable tensile stress for normal loading condition
shall not exc_e'ed 50 percent of the yield point strength . of the steel material used.
All other allowable stresses shall be computed in proportion to the allowable
stresses given in the table of paragraph (a) of this subsection based on the yield

point and/or ultimate strength of steel material used, whichever is the least.

Machine parts of the hoisting equipment

* All mechanical parts of the hoisting equipment subject o normal or rated capacity

loading condition éhal_l_be designed with the following factors of safety (FS) against

the ultimate strength of the steel material used.
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FS for - FS for . FSfor

Material | tensile compressive shearing
stress stress ' stress
Rolled steel for general or 5 ' 5 S 8.7
welded structure
Carbon steelfforging 5 .5 : 8.7
Carbon steel for machine o
structural use _ 5 S 5 8.7
Corrosion-resisting steel 5 5 87
Carbon steel castings : 5 5 ' 8.7
Gray iron casting 10 35 | 10
Bronze castings 8 -8 10
Note: Unit stress shall not exceed ninety (90) ﬁercent of the yield stress of the

material used under the loading resulting from the breakdown or locked-rotor
torque of the hoist motor, whichever is greater, '

(3) Concrele stress

- The allowable concrete bearing stress shall not exceed 60 kgﬂ/_cm2 and the allowable

2

concrete shearing stress shall not exceed 8 kgffem* respectively.
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2.2 Design Stresses for Steel Pipe
E’ (1)  Steel materials

The allowable stresses for normal loading condition of steel materials shall be as

follows:
Stress $S 400 and SM 400
' thickness < < 40 mm
Tensile stress ' : 1,300 keflem?
Compressive stress 1,300 }rqf._r,ffcm2
Shearing stress 750 kgf/mn?-
Bearing stress 2,200 kgflcm_2

(2) Finished steel pipes

The allowable stresses for normal loading condition of steel pipes shall be as follows:

Stress | STPG 370 and STPY 400
Tensile stress 1,200 keflem?
Compressive stress - 1,200 kgflcm? -

Shearing stress . - _ ' 700 kgf)’c1112
Note : STPG 370 (JIS G 3454)

STPY 400 (JIS G 3457)
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SUBSECTION-3

DESIGN PARTICULARS

3.1 Minimom Thickness

The thickness for all structural members of the Plant shall not be less than 6.0 mim, except
those of the following parts or part as approved by the Engineer:

Parts ' _ Min. Thickness (mm)
Bar element ' : 6.0
Steel section of structural members | 5.0

Corrosion-resisting steel plate for:
sealing plates. E 6.0

Finished steel pipe . | 5.0

3.2 Critical Slenderness Raﬁo

The critical slendermess ratio for major compressive members shall be less than 120, and 150
for secondary members. The said ratio in case of tension members shall be read as 200 and
240 respectively.

3.3 Maximum Deflection

The maximum deflection of each component of the equipment shall not exceed the following
value under the full load: ' ' '

Component . ‘Max, Deflection

Structural members _ | |
of the rope haulage 1/1,000 of the supporting span

Other components o ' 171000 of the supponi_hg gpan - :' ‘
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3.4 Corrosion Allowance

The corrosion allowance for the equipment and structures shall be taken as follows:

Eguipment/Structure Corrasion Allowance (mni}
Shell plates for steel pipe ' [.5
Valve leaf and body : 2.0

3.5 - Coefficient of Friction

For the purpose of designing the hoist, the coefficient of friction shall not be less than the
following values.

Static Friction Kinetic Friction '

(starting) (sliding or rolling)
Metal seals o 0.6 . 04
Rubberseals ' 1.5 ' 0.7
Brass-faced seals .' | 05 " 02
Fluoro-carbon faced seals ' 02 ' 0.1
Self-lubricating bearings - 02 0.1
Roller wheel bearings 0.02 ' 0.01
Sediment between steel and sand 0.3 -

Steel on stainless steel 0.5 : .

3.6 Mechﬂniéal_Effibiency '

For the purpose of designing the capacity of driving motor, the mechanical efficiency shall be
" Jess than the following value, or the value as approved in advance by the Engineer unless

otherwise specified.
_ _Pats o - Mechanical efficiency
- Sheave ha_ving plain bearing (per cach) o 095

o Sheave hh_Ving roller bearing (per each) 0,98
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Drum 0.95
Spur gear and bevel gear

One set of wheel and pinnion (open) 0.95

One set of wheel and pinnion (oil bath) : 0.97

Cyclo speed reducer

Reduction ratio 1/59 to 1/11 : 0.8 to 0.85
Reduction ratio 1/121 to 1/87 | 0.65 t0 0.75
Sprocket by chain driving (per each) 0.95

Worm gear |

Self-lock type 0.5
Anti-selflock type _ 075
Spindie | . 02 1004

3.7 Rubber Seals

Seals shall be desxgned and mounted in such a manner that they are adjustable, water ught' |
and shall be readily removed and replaced

Seals shall be moulded. Extruded seals will not be permitted. Where seals are installed
curved, they shall be clamped in a jig which will form them to the proper radius before the
holes are laid out and drilled, and the ends timmed. Holes in related pdrt_s’ of the seal
assemblies shall be carefully drilled, using a template, to assure proper matching whe_n the -
seal units are assembled. Arrangements shall be made to provide_effective continuity of |
sealing at the corners of the gates. ' Ce

All adjustmg screws and bolts for securing the seals and sual assembly in place shall be of
corrosion resisting steel '

Seals shall be made of natural or synthetic rubber suitable for the temperature: ranges and
conditions. at the Site and shall be of a material that has proven successful in similar
applications. Joints shall be water tight and seal materials shall have the physical paopemes :
shown in Figure 5.11, as determined by tests made in accordance with the relevant
| Standards. ' '

The gate seals shall be spliced at the comers by shop vulcamzmg to prowde a smg‘c :
continuous seal. The tensile strength of all shop sphces shall not less than 50 percent of the
tensile strength of unsplmed material.
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i 3.8 Materials

The materials used in structures of the Plant shall be new and of high quality, selected
particularly to meet the duties required for the proper operation of the Plant, and indicated
fully in the Contractor's detailed drawings for approval. '

The materials shall be met with the requirements mentioned in the latest issue of the
following standards, and in accordance with those as listed below or equivalent and/or better
in quality or as approved in advance by the Engineer, unless otherwise specified.

(1)  Steel plates, bars, pipes, etc.

(a) Steel plates for structural JIS G 3106, SM400B and/or

main parts of the equipment SM490B, where appropriaté to
: : the design and/or JIS G 3101,
55400

(b) Steel pipe:

. Steel plates for shell JIS G 3106, SM 400 or

proper : JiS G 3101, SS 400
_ Finished pipe - JIS G 3454, STPG 370 or

JIS G 3457, STPY 400
- Drain and air pipes JI1S G 3454, STPG 370

(c) Steel plates for general - “JIS G 3101, SS 400
structures of equip'ment',- Le., S '
auxiliary parts, such as
ladders, platforms, covers,

~ first stage anChoi‘s, etc., |
- or where approved by the

Engineer- .
@ Steelsections . JISG39N
(@ Steclbolts, nuts and washers - JIS B 1180, B 1181 and B1256
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(2)

3

(4)

(f)  High-strength steel hexagon bolts,
hexagon nuts and plain washers

(g) Spring lock washers

(h) Corrosion-resisting steel
plates, bars, etc.

' (i)  Corrosion-resisting clad

steel plates

Castings

(a) Iron castings

(b) Steel castings
(to be fully annealed)

(c) High tensile strength carbon
steel castings and low alloy
steel castings

(d) Bronze castings

(e) Phosphor bronze castings
Forging

(a) Carbon steel fbl'ging
Miscellaneous materials

(a) Sclf—lubl"icati_ng-b_earings

(b) - Stranded w_im ropes

_(gaivanized)

JISB 1186

JIS B 1251

JIS G 4304, G 4305
G 4306, and G 4307

JIS G 3601

S G 5501, FC200

J1S G 5101, SC410

JIS G 5111,-SCMnCr 3B

JIS H 5111, BC2

IS H 5113, PBC2
JIS G 3201, SF490

JIS. H 5102, high strength brass
casting, HBsC 4 (Min. HB 210) base
with solid lubricant

JIS G 3525
6 x 37 construction
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(¢) Wire ropé fittings Manufacturer's standard

E‘ fittings for the type of
T ' wire rope used
(d) Rails ' _ JISE 1101
(e) Light rail ' ‘ JISE 1103
() Steel conduit for electric JIS C 8305
wiring:

3.9 Lubrication

Provision shall be made for lubricating all bearings, including ball and roller bearings, by a
pressure gun system. All lubrication nipples shall be readily accessible. '

Where accessibility to a bearing for lubricating purposes is so difficult, provision shall be
made for remote control lubrication or safe access to the lubrication point.

Ball and roller bearings shall be paéked with grease during initial assembly.

All bearings and gear cases shall be made oil- tlf’ht and drip pans shall be plowdcd where
necessaiy to prevent excess oil or g:ease dripping to the floor or deck

- The ol and grease shall be of a type available in Viet Nam as approved by the Engineer. The
type available in Viet Nam shall be investigated by the Contractor himself. '

3.10 Fabrmaﬁon

The equipment shall be designed and fabncaied in accmdance w1th the relevant standards,
unless otherwise specxﬁed '

Fabrication of plate and-strhctural stee} work shall be performed in accordance with the best

: modem-practice,'-true to line and free from warp_'or twist. .

'T he connect:ons bctween each suuctural membu shall be made by means of boltmg or
- 'weldmg and demgned in such a manner that all forces are tlansmttted by one of such method
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of connection as bolting or welding. No sharing of specific load by two types of connection.
shall be accepted. '

When bearing type bolts are used, they shall be so proportioned that the unthreaded parts of
the bolts shall resist the load at the reamed holes of the materials together with washers
having a minimum of 5 mm thick. For all sloping surfaces, beveled washers shall be
provided. For high strength tensile bolt connections, lock nuts and washers shall be
provided. '

All edges of plates to be welded shall have edge prepared by machine or other approved
method so as to be suitable for the type of weld employed. Sheared edges of all stress
carrying plates shall be flattened to at Jeast 3 mm difference.

Where damage occurs in transit, the Contractor shall specify the technique of repair and
obtain written approval of the Engincer before proceeding with such repair.

3.11 Mechanical and Electrical Parts for Equipmént

The mechanical and electrical parts for the equipment shall conform to the following
requirements unless otherwise specifically mentioned.

(1) Gearing

All gears shall be machine cut,' preferably by hobbing, from solid blanks and,
wherever possible, they shall be a forced fit on their shafts. - The minimum
-~ requirements for materials are as follows: .

Wheels Rolled or forged steel
Pinions Rolled or_forged steel

~ Worm wheels ~ Steel with bronze rims
Worms : Steel or forged steel

Where worm gearing is used as a first motion drive, it shall be designed to have_ the
same load and time rating as the driving motor 5o as to preve_m undue movement and to
have oil tight removable housings. with lubrication oil. plug, drain cock arid oil level -
indicator. The temperature rise of the oil bath ‘when measu:ed by thermometer, sha]l
not exceed 40 degrees centigrade from the tempuature of the atmosphele
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All gear wheels and pinions shall be completely covered by steel or other metal guards,
unless effectively guarded by adjacent structures.

Keys in gear trains shall be so fitted and sccured that they can not work loose.

Ropes, drums and sheaves .

The hoisting rope, except where otherwise noted, shall be galvanized, flexible,
improved plough steel wire type with fiber core and internal lubricant.

The factor of safety of the hoisting ropes to the maximum normal working load shall
not be less than eight (8). The hoisting rope shail also withstands the load due to

. maximum hoist motor torque, without exceeding 90 per cent of the yield strength. The

required breaking strength of the rope shall be specified in the Contractor's order to the
rope manufacturer. ' '

The rope systems shall be equa!ized and arrangements entailing reverse bends shall be
avoided wherever possible. ' '

Rope drums shall be of cast steel or fabricated steel w1th machined grooves. Paired
rope drums shall have the same diameter to the bottom of the groove. Grooves shall

- be smooth machined with an adequate depth. .Drums, shall have sufficient length to
‘ wrap the full length of rope, and have approximately one groove spare when the gate is

in the highest possibie posmon and lhle{, dead wraps when the gate is fully closed
posmon '
The rope end shall be secmed to the outside of the drum by means of a c!amp or other
approved means. The fastenmg shali be easily accessible to facilitate rope removal or
replacement. :

The minimum pitch circle dlameter of rope drums and sheaveq shall not be less than 19
D and'17 D for 6 x 37 construction rope respectively; where D is the diameter of the
rope. The minimum pitch diameter of equalizer sheave shall be not less than 10D.

_Nufnber' of wound layer of the hoisting rope per one drum shall be less than two. -

Fleet anvles for grooved rope. drums and sheaves shall not exceed 4 degrees for the
ﬁrst layer of wound wire rope and 2 nglCCS for the second layers.

Rope sheaves shall be Vee-grooved w1th an mcluded angle of 52 degrees and groove
depth equal to: l S tunes the 1ope dsametm The gloove dlameter shall be slwhﬂy in
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(3)

4)

(©)

D

(8)

excess of the rope diameter to prevent pinching.

Slack rope detecting switches shall be provided where there is the possibility of
inadvertent jamming of the load during lowering. -

Couplings

Fexible gear type coupling with means for field adjustment shall be pr0v1ded where
drive shafts are required to be connected.

Bearings

Bronze bushed bearings shall be used for all low speed shafts, and high speed ball or
roller béarings shall be used for all other locations.

Shafts and bearings shall be proportioned so that the length does not exceed one and
one half times the shaft diameter for bronze bearing not so as to exceed an atlowable
bearing stress at the projected area. ' '

Keys and keyways

Keys and keyways shall be 'designed'in accordance with the relevant standards. Where
taper keys are used, they shall be provided with a gib head or other suitable provisions
to facilitate withdrawal. Feather keys shall be secured in position by means of counter-
sunk screws through the key.

Dowels

Gear boxes and bearings which have to ahgn accurately shall be retamed in posmon by
means of fitted dowels during assembly

Hand operation devices

Hand operation device shall be fumished. Opération of the handle shall be pérformed
under the disconnecting condition from electrical systém and the operation foi‘éé on the
handle shall be less than 10 kgf per man, at the, handle with a diameter of 300 to 600
mm which shall be located within 600 to 800 mm m helght from the base. '

Screwed spindles
The sc:_'ew_ed_spi'hdles. h’avihg “a minimum diameter of '50_' mim shail bé‘_inﬁde t)f _
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corrosion resisting steel which shall be machine-cut with square or trapezoidal thread at
the necessary length.

Mechanical position indicators

The mechanical type position indicators shali be mounted on each mechanism, and
shall be of an easily readable dial type to rotate about 300 degrees for full travel. The
dial plate shall be of stainless steel or brass with engraved marking, and main parts of

 the indicators shall be made of anti-corrosive materials which shall be housed in a dust-

(10)

(11)

| a2

13y

tight and weatherproof enclosure. The indicators shall be capable of reading accurate
vertical height of the equipment opening by 10 cm.

Oil Pump

The oil pump shall be of the rotary type having a flange suitable for aligning the pump
with the motor, The pump shall be suitable for pumping light hydraulic oil. The pump
shaft shall be provided with suitable bearings and shall be adequately packed or sealed
to prevent leakage. ' :

Four-Way Valve

The four—way valve shall be suitable for use of light hydraulic oil having the
characteristics specified in the Specification. The operation of the valves shall be
artanged so that the pressure can be directed to either of two outlet ports.

Relief Valves

. The rehef valve shall be suitable for use of light 11yd1 aulic 011 having the characteristics
“specified, ' '

Fiow Cont: ol Valves

The flow control valves shall have controlled flow in one direction and mtegral check

valve to allow free flow m the opposxte direction. The valves shall have steel socket

| "_weldmg ﬂanges and shall be smtable for mcoapo:ation into the plpmg assembly

| (’14)

011 Fllter

The oil filter shall be of the removable f‘lltnr-umt type. The ﬁlter shall be sultable for
use of light _hydiauhc oil having the cha -acteristic specified.

r-2:19



(15)

(16)

a7

Pressure Switches

The pressure switches shall have independent outside adjustments with locl-:iﬁg device |
for setting the cut-in and cut-out pressures, and the pressure setting shall be shown on
calibrated dial.

Hydraulic Oil

The hydraulic ol to be used for the control system shall be capable of WOrking
efficiently over the temperature range 0°C to 60°C.

The hydraulic cil shall have good stability, anti-floating, anti-oxidant, anti-corrosion
and anti-wear preperties. Sludges and slurries shall not be formed under any working
conditions. '

* The Contractor shall supply reputable manufactures having RWS -viscosity of 91 to
'50°C or equivalent. The characteristics and properties of the hydraulic oil shall be

approved by the Design Engineer.

Motors

All motors shall be of horizontal’ shaft, high starting torque, low starting current,
squin'el.cage, induction type, desighed' for full voltage starting, weat'hérproof and
totally enclosed. Wound rotor motor will be accepted only if a sqhirrel ‘cage type
would not be satisfactory for the duty. -

The insulation for the motor shal! be decided by the capacity in accordance with JIS C -
4210 or other approved equivalent standard, and cdntin_ﬂbus or thirty (30) minutes
rating as approved by the Engineer for nature of the equipment, at the 40 degrees_
centigrade ambient temperature. The cable terminal boxes shall be prbvided with stud-
type connectors. ' AR

The capacity 'oif motor shall be examined with _th-e _fbllowing et;uation_,_' and the rated
motor capacity shall be more than 100 percent of that calgclulatcd based on t'he_rma'ximum
hoisting loads, which will occur during startiﬁg, opening and closing dperhtibh of the
gate or equipment. The starting and maximum torque of the motor sha!l_'b'e‘ more than

200 percent, but less than 300 percenf of its rated torque respectively. 0 o

WxV

o = 6.12x 1
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(19

where, Qp : Output of motor (kW)

w . Maximum hoisting load (tf), selected under the most adverse
_combination of loads which shall be conservatively calculated
with the given friction coefficients and operating conditions

V . Hoisting speed (m/min)

n . Total efficiency of mechanical parts

Windings and connections shall be suitably impregnated to render them moistureproof,
nonhygroscopic and unaffected by conducting dust.

All motor bearings shall be of the ball or roller type with an inner grease seal to prevent

grease from entering the winding. Bearing housing shall be fitted with a "ball in head”

grease fitting and a removable plug for the escape of grease.’

Motor brakes

The brakes mounted on motors shall be spring-applied and A.C. solenoid released
type. The rated capacity shall not be less than 150 pei'cent of the rated full load torque

- of the motor. The brake shall be arranged for automatic application, when the motor
“ power supply 1 is cut off and release when the motor is energized. The brake enclosure
shall be weather-proof with the convenient access for maintenance.

Electric cables and witing

The Contractor shall be responsible for wiring, laying and furnishing of control and

* power cables and/or wires which are necessary for the required operation.

Al wiring in the control cabinets shall be of PVC insulated stranded copper conductor,
~ formed neatly into groups and p1oper1y supported. There shall be no splices in the

* wires or cables and all connections shall be made only at ter minal blocks or studq

All external wiring b’etween the contro} cubicles, motors, limit switches, etc., shall be
with multicore copper, cross-linked polyethylene insulated, PVC sheathed (Type CV)

- 600- volt grade cable.

The Contractor sh'ﬂl also supp}y and install all conduits and matenals necessary for the

' Works
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1)

All power and control cable conductors shall be of copper and have a minimum cross-
sectional area of 2.0 mmz. Single strand conductor shail not be accepted.

Compression type terminal shall be used and ring number identification shall be put at
both ends of the cables.

Motor starters

All starters shall be suitable for direct-on-line starting of motors, provided with 3-
phase induction type over current relays for overload phenomenon with manual
resetting, open-phase refays and undervoltage relcase feature. Overcurrent relays shall
be field adjustable to correspond with the rated full load uunentq of the motors.
Backup protection shall be pr0v1ded with high rupturing capacxty enclosed fuses or
moulded case circuit breakers. The control voltage shall be 230-volt, AC.

Control cabinets and panels

Control cabinet and panel shail be of sheet steel with minimum thicknés_s of 2.3 mm,
of rigid,‘_sel_f-supporting construction and supplied with channel bases.

All indicators such as meters and lights shall be visible from out31de w1th0ut openmg
the doors and/or windows which shall have mlegxa] lock and master key Cabmets
and panels shall be of weathen dust and vermin-proof constlucuon comp]etely-'
enclosed.

Removable gland plates shall be supplied and located to provide adequate working

' clearance for the termination of cables.  Under no circumstances the floor/roof plate

shall be used as a gland plate.

Space heating clements with theunosmllc control shall be mcluded in “each
cabmetlpanel

" The instrument and control wiring mcludmg all elecmcal interfocks and interconnecting '

wiring between sections, shall be completely nmal]ed and connected 1o termmal blocks '
by the Contractor. - :

The arrangement of control and protection dwtcu; on thc panels and the cxtenor ﬁmsh
of the panels shall be subject to the app:oval of the Engmeer
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23)

24)

(_255

The interior of all cabinets and panels shall have a matted white finish unless otherwise
specified.

Power Distribution Panel

Power distribution panel shall be of sheet steel with minimum thickness of 2.3 mm, of
rigid, self-supporting construction and supplied with channel bases.

The panel shall be of weather, dust and verimin-proof construction, completely
enclosed. ‘

The cables and wiring shall enter from bottom side or top as approved or directed by
the Engineer. -

Space heating elements with thermostatic control shall be included in each panel.

The power dlSU’lbuthH panel shall contam adcquate capacity of the moulded case
circuit breakers in numbers required for the equipment, 1ncludmo one (1) spare feeder
with the moulded case circuit breaker.

The source pilot light shall be visible from outside without opening the doors and/or
windows which shall have integral lock and master key.

Conduits

Rigid steel conduit shall be galvanized inside and outside. It shall be of a minimum
thickness of 2.3 mm and have a minimum inside diameter of 16 mm.

Enclosm es

Motor enclosures shall be weathelpxoof and totally enclosed. Enclosures for all other
eqmpment shall in ‘general be dustproof, weatherproof and verminproof where
required. ' ' '

ConVenienCe o'utlets N

- Convemence oullets shall be of 2-pin wnh sCr qpmg earth or 3-pin type rated for 15

- amps-at 230 volts, suitable’ for Enghsh p"lttCll] plug uséd inside the power plant.

. Outlets shall be in weathex_ proof enclosure or suitably protected from weather.
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(28)

Limit switches

The limit switches shall have weatherproof enclosure and shall be mounted suitable for
easy adjustment and protection from vandalism, and for rigidly locking in position
after being adjusted. They shall be of heavy-duty rating and shall have corrosion-
resisting steel rotating part and permancntly lubricated bearings. They shall allow the
arn to be fully deflected by the operator without damage to the switch.

Indicating lights

All indicating lights shall be of filament with colored plastic lenses type for long life
service under conditions of shock, vibration and rough handling. All md:catmg lights

‘on outdoor cublcles shall be visible under daylight.

Lighting fixtures

The lighting fixtures shall be complete with Tamps. Fluorescent lighting fixtures shall
be equipped with complete fittings for A.C. 230-volt, 50-Hz sources and a ballast or
ballasts of high power factor, =~ ' -

Incandescent lighting fixtures shall have lamp holders in accordance with the local

' standzirds.'

(29)

Mercury flood lighting fixtures shall be equipped with a screwed base lamp holder
suitable for high-pressure mercury lamp, and appropriate stabilizer of hwh -power -
factor for stable operation. '

The lighting fixtures for outdoor use shall be weatherproof typé.

Special care shall be exercised on selection of fixtures so that illumination of the lamps
is not obstructed by accumulation of insects and dust.

Electrical relays

Electrical 1elays for contlol and alarm purposes and aux:imly relays for protection
circuits shall be of the plug-in type and the plug-in connections shall be made and
broken by pressure contacts. Alternatively, the Engineer may approve the use of plug_-

© in trays containing groups of relays.
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Relays shall be provided with non-flammable dust and moisture-proof cases.
Relay contacts shall be adequately rated for the service conditions. Relay coils shall be
continuously rated whether the control scheme requires them to be continuously

energized or not.

At least one spare normally open contact and one spare normally closed contact shall be

- prdvided on each relay in addition to the contacts required by the control scheme.

Terminal strips

Terminal strips shall be of double stud and 2-hole solid link design with the studs
mouided into an insulating base. Pinch-type terminal blocks and slotted links are not
acceptable. Studs shall be of brass and 6 mm diameter except that studs of 4.7 mm
diameter in corrosion-resisting stee] or phosphor-bronze may be approved.

Terminal strips shall be arranged in vertical rows not less than 225 mm above floor
level. Sufficient terminals shall be provided on each item of equipment to permit the
connection of all incoming cable cores plus 10 percent spare terminals. '

Removable transparent insulating covers shall be provided over all terminals. An
insulating barrier shall be provided between adjacent pairs of studs.

Analog type indicating instruments

All analog type indicating instruments and meters shall have appaommately 110 mm
dial, shall be of heavy ~duty, industrial type suitable for extreme shock and severe
vibration applications. Instruments and associated apparatus shall be capable of
maintaining their accuracy and sensxtwn_y without excessive maintenance.

Instruments on cabinets shall flush 1iiounted and provided with narrow bezels. The

* bezels shall have a uniform high grade finish:

All instrumént cases shall be dustLpl'oof. |

All mstruments scales shall be of wide ang,!c type clemly plmted in black ﬁvules and.
divisions on white backoround ‘The quantity measu:ed shall be clearly marked on the

- instrument dial in block capttal letters. The names or titles of the instrument

'manufactuners and other pnnung whxch may mtc1 fele wnth the clear observation of the
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reading shall not be printed on the clear observation of the reading shall not be printed
on the dials, Initials or similar markings may however be indicated unobtrusively on
them, for which the dl'aWings showing in details all markings to be made on the dial
shall be submitted to the Engineer for approval.

Unless otherwise specified or approved all instruments shall have circular scales with a
total deflection of not less than 240 degrees.

Normal working indication shall be at a point corresponding to approximately 75
percent of full scale deflection. Scales shall be provided with red-coloured marks at
points c_:on‘cspon'ding to the normal working values (or full-load current of the
equipment in the case of ammeters) and as approved.

The scales for ammeters in motor circuits shall be compressed so that 20 percent of full
scale deflection (F.S.D.) occurs at about 40 percent full load current (F.L.C.) and 90
percent of F.S.D. at about 120 percent F.L.C. The scale shall be approximately linear
in the range 40 percent to 120 percent and compressed above 90 pcrcent FS.D. to
indicate 6 ti mes F L.C. at 100 percent F. S D.

Devices for routine checking, 2610 adjustment and re-calibration shall be e'asily
accessible from the front of the cabinets. Where such devices are not included in the
instrument case they shall be flush mounted on the cabinets adjacent to the associated
instruments, so that adjustinents can be made conveniently while 'watchiﬁg the
indicator. ' S

If required by the Engineer, th’e_Contractbr shall submit samp]es of instruments to him
for approval.

Equipment wiring and wiring accessories

This paragraph applies to all connections within cquipmcnt enclosures and all
intercabinet wiring working at voltages not greater than 600 V nominal.  All wiring
shall be carried out in accordance with wiring diagrams so that the an'an_gement of the
wiring is consistent tlu'oughout_fhe equi;ﬁnwm and identical for those parts-of the
equipment performing the same duties, o

_Wirir:].g' diagrﬁms shail be drawn as seél_i from the back (i.e., Wiring side) of the cabinet
~ (except for front COnneCted'equiptnent)' and shall’ show all' terminals _ori “selector

switches, relays, contractors, terminal blocks, ete,, in their correct relative ‘positions. -



Terminal blocks shall be arranged to run in numerical order from top to botton.

Wiring shall be neatly and securely bunched or cleated, and enclosed in ducts, or
conduits or supported on trays and run in the most efficient manner from point to
point. The bunching of wiring shall be kept in bunched condition by means of strips
of special plastic ribbon material at suitable intervals. Lacing or wire bunches with
textile or plastic cord or metal buckle type clips will not be accepted. Wherever wiring
is cleated to metal surfaces, it shall be insulated straps in an approved manner. All
wiring shall be left sufficiently long and neatly looped to altow a fresh termination to
be made in case of original termination device being broken off.

Circuits of similar nature shall be grouped together and terminal block terminals in
A.C. circuits shall be segregated and fully shrouded to prevent accidental contact with
live parts. |

All secondary wiring shall employ conductors having a minimum cross-sectional area
of 2.0 mm? and consisting of tinned copper wire. Internal wiring of miniaturized and
solid state equipment may use flexible conductors having a minimum size of 50/0.18
mm where wiring is made off to clamping type terminals and 30/0.18 mm where the
termination is made by soldering. |

Current transformer secondary circuits shall be run with the. conductor route length as
short as possible. The burden of the leads associated with current transformers and
protective relays shall be sufficiently low to ensure comect operation of the protection
under all conditions and this may 1’eQuia'e a cross-section of conductor greater than 2.0

ITllle. '

The standard phase arrangement thn facing the front of the panel shall be R-S-T-N,
and R-N-$ from left to right, from top to bottom, and front to back for A.C. three-
phase and smgle phase circuits and N-P from left to right, P-N from top to bottom and

_front to back for D. C. polanty Al relays, instruments, other devices, buses and

equipment mvol\nncr th: ee- phasc circuit shall be arranged and connected in accordancc
with the standard phase arrangement where possible.

All wires shall be coloured as follows:

U Cireuit ' Colour
Voltage transformers "~ Red . -
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Current transformers

A.C, circuit
D.C. circuit

“Grounding circuit

Black
Yellow
Blue

Green with yellow stripe

Following coloured ferrules shall be provided on each wire in order to identify phase

and polarity.

Phase and Polarity

A.C., three phase,

Phase and Polanity
A.C., single-phase,

Neutral

Grounded

D.C., positive
negatiﬁe

Samples of the secondary wiring, terminations and ter mmal blocks shall be submltted _

first phase -
second phase -

third phase

first line
second line

lour

Red
Yellow
Black

Colour
Red

Yeliow
Black

Green with yellow stripe

Blue

by the Contractor for approval before commencement of the works, if 1equested by the

Engineer.

3.12 Weld Inspectmn

Non-destructive test such as radiographic, dye- penctmed maﬂnaﬂuxed ultrasomcal tests or

other type of inspection for the welded parts shall be pCl founed in the presence of the

Engineer or the Inspector. All radiographic films and data shall bccome the ploperty of the

Employer. All weids shall be subject to visual inspection together with the said tests.

If the workmanship is not satisfactory to the Engineei .the we!dihc shali be chipped”o'ut o
sound metal, tested and repair welded The Work shall be 100% mspected agaln by the
method used first to determine such faulty work.
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3.13 Water Leakage Test

Water leakage test shall be performed concurrently with the watery fest. Jetting or
concentrated leakage at any Jocalized point shall not be permitted, even if less than the
permissible water leakage rate. The seals at such locations shall be adjusted necessary.

The maximum permissible water leakage for each gate and valve irrespective of the hydraulic
pressure shall be given as follows:

(1) The maximum water leakage rate any one meter of seal shall be 0.2 1/sec. for each gate
other than intake gate provided in the regulating pond, however, the total permnssnble
water leakage shall be S Ifsec.

(2) - The maximum water leakage rate any one meter of seal shall be 0.1 ¥sec. for the intake
gate provided in the 1'egu1ating pond, however, the total permissible water leakage shall
be 2 l/sec. ' | N

(3) The total permissible water leakage from the outlet valve shall be 200 cc per 30 minutes

(4) The total pe:hﬁssible water leakage from the seal of guard valve shall be 200 cc per 30
minutes..
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SUBSECTION-4

DETAILED SPECIFICATION

4.1 Seal Rubbers and Seal Clamps of Gates, Valves, Expansion Joints and
Manholes . '

4.1.1' General

All the seal rubbers and seal clamps for the following gates, valves, expansion joints and
manholes shall be designed and supplied by the Contractor. '

(i)  Four (4) sets of spillway radial gate leaves |

(ii) One (1) set of intake caterpillar gate leaf

(ili) Two (2) sets of 2,000 mm diameters butterfly valves and air vahres of penstock
(iv) Thirty two (32) sets of expansmn joints of penstock

(v} Thirty two (32) sets of manholes of penstock

The Contractor shall make necessary aITangemeni to dispatch their en_gineefs for supervising |
the installation of the seal rubbers and seal clamps.

After completion of the replacement of seal rubbers for the butterfly valves, the Contractor
shall carry out all necessary oper;ition test of valves to confirm overall valve operational
condition as a result of the replacement work and rectify unreasonable condition which might
be detected during the operation test. The Contractor shall also make necessary arrangement
to dispatch their engineers for such works. ' |

The Contractor shall exercise special care in the design of seal rubbers and seal clamps to any
water leakage under the closed condition of the gates and the valves and the design condition

of penstock.

The arrangemenf of seal rubbers and seal clzimps shal] be as shown on Figure. 1.8 to 1.11.

4.1.2 Desngn Strcsses

The design stresses shall conform to those spec;ﬁed in Subsection-2 " Des1gn Strcsses
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4.1.3 Design Conditions

The design data for each gate, valve, ‘expansion joint and manhole shall conform to the

following Figures.
() Spillway radial gates : Figure 1.8
(i) Intake caterpillar gate : Figure 1.9
(iii) Butterfly valves and air vaives: Figure 1.9
(iv) Expansion joints of penstock : Figure 1.10
(v) Manholes : Figare 1.11

(vi) Specification of seal rubber Figure 1.12

4.1.4 Detail Requirement

The detail requirement of the seal rubber and scal clamps not specified herein will be left to
the Contractor, subject to approval of the Engineer.

(1)  Seal rubber for gates

" The gate seal rubbers shall be of the moulded rubber shape clamped to the upstream'
face of the gate by means of steel bars and corrosion rtesisting steel bolts, nuts and
washers, The side seals and the bottom seal of radial gate and the bottom seal of intake
caterpillar gate shall be of a plain bar type seal rubber. ' '

(2} Scal rubber for butterfly valves and air valves

The valve leaf seal shall be of a plain bar type scal rubber clamped by means of steel
" bars and corrosion resisting' steel bolts, nuts and washers. The seal of air valve shall
- be of the moulded rubber shape. For completc water - tightness of the valve, the edge
- of the valve leaf shall completely contact with the seat ring of the valve body ‘when the

valve has been closed The seal of the valve leaf shall be renewable ' '

(3) Expanswn jomts and manholes

The seal of exparnision joints- shall ‘be of round rubber packlng type seal rubber and
shall be renewed along with the lubsicated flax packing for movement of the expansion
joint. ' - ' '

The seal of manholes shall be plain bar type seal rubber.
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4.1.5 Shop Assembly and Test

The seal rubbers and seal clamps shall be completely shop fabricated and tested for smooth .
and proper performance. All dimensions of the seal rubbers and seal clamps shall be checked

and any error and misalignment discovered shall be corrected. Parts shall be clearly

matchmarked before disassembling for the shipment.

- 4,2 Control Panels for'Gates, Movable Trash Rack and Valves

4.2.1 General

The control panels for the following gates, movable trash rack and valves shall be designed
and supplied with all necessary power and control cables and wires by the Contractor.

(i) Two (2) sets of local control panel and one (1) set of remote control panel for
spiliway radial gates - '
(i) One (1) set of local control panel for intake movable trash rack
(ii) One (1) set of local control panel for intake caterpillar gate
(iv) One (1) set of local control panel integrated in the oil unit for 2,000 mm
diameters butterfly valves of penstock | S @

The Contractor shall make necessary arrangement to dispatch their'engineers for supervising
the installation of the control panels. ' '

The Contracter shall exercise special care in the design of the control panels with all
necessary power cable and wire for safe and proper operation of gates and valves.

4.2.2 Design Conditions.

The design condition of the control panels for each gate and valve shall conform to those
mentioned in the following Figures. '

(i) Spillway radial gate hoists B Figure 1.20 to Figure'l.26' '

(i) Intake movable trash rack : : . Figure 1.41 to Figure 1.43

(i) Intake caterpillar gate hoist -~ .~ @ Figure 133 to Fig_uré 1.40

(iv) 2,000 mm diameters butterfly . | N B
~ valves of penstock - :  Figure 147 to Figure 1.55

It is noted that the number of the local control panel for the spillway radial gate hoi_sts 'shall
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be chahged to two (2) panels from one (1) panel of the existing arrangement to ensure the
safety operation of each gate. Therefore, the electrical sequence for Figure 5.20 to 5.26 shall

d be designed by the Contractor to suit for two (2) sets of the !ocai control panel.

4.2.3 l_)etail_ Requirement

(1) Control system
The control system for each gate and valves shall conform to the Figures mentioned in
sub-clause 4.2.2.

(2) Wiring
All power and control cables and/or wires with all necessary conduits and accessorics
from the electrical terminal point at the spillway, the intake and the valve house at
penstock to the respective electrical equipment shall be supplied by the Contractor, in
accordance with the manner specified in Clause 3.11 of Subsection 3 " Design
Particulars”.
The Contractor shall provide a self-standing type local distribution panel for each

E . structure in accordance with the requnemcnts specnﬁed in Clause 1.3 of General

Specification.

(3) Control panels

(a) Control panel of gates and movable trash rack

Each local control panel shall be located on the hmst deck or the concrete
operation floor for each gate facilities and shall be of weatherpl oof construction,
completely enclosed, with keyed access doors and/or wmdows assembled
using angle or channel structural members seam welded at the -corners and

* finished smooth. All necessary switches, indicators, relays, transformers and

~ other devices shall be installed within each panel. The remote control panel for
spillway radial gate hoists' shall be Jocated in the spiliway watch house. The
remote control panel shall be adequately sized to contain the remote controls for
four (4) hoists and shall be of the same construction as the local control panels
‘except that thc_— remote control panel need not be. wea_thcrproof.

Necessary instrument shall be. mounted on or msnde each local control panel and
i 1emote contml panel in accordance with the above F1gures
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(4)

(b)

Control panel of butterfly valves

The control panel in'tegratcd in the oil unit for the butterfly valves shall_be
designed on the basis of the oil sequence and electrical Séquence mentioned in
Figure 5.47 to Figure 5.56. The external dimension of the control panel shall
conform to those of the existing control panel to achieve the panel installation
without any alteration of the valve house. The control panel shall be located in
the valve house and shall be of weatherproof construction, completely enclosed, |

* with keyed access doors and/or windows, assembled using angle or. channel

structural members seam welded at the corners and finished smooth. All
necessary switches, indicators, relays, transformers, all hydraulic oil unit and
other devices shall be installed within the panel.

The oil unit shall conform to those spec1ﬁcd in Clause 3.11 of Subsection - 3 "
Design Pamculars

Telemetering and Supervisory Control

The Contractor shall provide the following digital transducers and indicators, and

terminal units on the control panels for sending necessary signals to the power station.

(a)

(b)

Telemetering item

(i)  For spillway radial gates and intake caterpillar gate
- Digital type gate position indications

(i) For butterfly valves
- D1gltal type valve position mdlcatlons

Superv1sory items

The " on- off contacts " (free potential, nounally opened andfor closed

mechanical contacts) shall be piowded to signal to the remote terminal unit for all
alarms and indications at the power station. ' '

(1) For spﬂlva radlal gates and mtake catel p11]a1 gate

- Gate fully raised mdlcanons
- - Gate fully lowed indications
- Gate intermediate posmon ll'ldlCdtIOl]S N b .
- Fault indications {shortage of mcommg sourcc vohage and ovcxioad
condition of gate) '
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(i)  For butterfly valves

Valve fully raised indications

Valve fully lowed indications

Valve intermediate position indications

Fault indications (shortage of incoming source voltage and overload
condition of valve)

4.2.4 Shop Assembly and Test

The control panel shall be completely shop assembled and tested for smooth and proper

performance of the hoist. An operation test between the remote and local control panels shall

be performed to prove specified functions.

The following items, at least, shall be checked during the said operation test.

- Voltage and current of control panel

- Insulatxon resistance tCSt

- Check of accuracy of indication, limit setting and al'u m S|gnal etc.

- Appearance, overall performance of control cabinet and panel

Any defect or improper operation'discov_ered shall be corrected and the entire test shall be

repeated to the satisfaction of the Engineer.

4.3 Mechanical and'Eléctrical Parts of for Gates and Valves

4.3.1 Ceneral

The mechamcal and electrical parts provided for the spiflway gates, mtake caterpillar gate,

intake movable tlash rack and buttelﬂy valves shall be designed and supplied by the'_

Contractor with all necessary matenal for installation.

The mechanical and electrical parts to be renewed for the gates and valves are listed as

follows:
- Pacility Name .- - Mechanical parts . Electrical parts _
) Spillway radial gates - Wire rope hangers. ' -'A_i;)giliary paits such as - a
- Ol level gauge limit switches, contacts,
of gear reducer’ termmals cablc/wmng
for the control
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(ii) Intake caterpillar gate - - Auxiliary parts such as limit
switches, contacts,
terminals, cables/wiring

- for the control

(ili) Movable trash racks - Gear reducer - Auxiliary parts such as limit
switches, contacts,
terminals, cables/wiring
for the control

(iv) Butterfly valves - Hydraulic piping - Auxiliary parts such as limit
-Overvelocity ~ switches, contacts,
tripping device terminals, cables/wiring

for the control

The Contractor shall make nccessary arrangement to dlSp'ltCh their engmeeis for ‘supervising
the installation of the mechamcal and electncal paﬂs

The Contractor shall exeicsse special care in the design of the mechanical and electncal parts
for safe and proper oper, ation of gates and valves. '

4,3.2 Design Stresses

The design stresses shall conform to those specified in Subsection - 2 " Design Stresses”..

4.3.3 Design Conditions

The design data and conditions for each gate and valve shall conform 1o the following
Figures. ' . | ' '

(i) Spillway radial gates

- Wire rope hangers ! Figure 1.12
- Oil level gauge : Figure 1.20
- Auxiliary electrical
patts : Flgme 1 21 to F:gu:e 1.23 and Flgure I 25 10
| Figule 1.26 '

(i) Intake caterpillar gate |
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- Auxiliary electrical

r_ ' parts : Figure 1.33 to Figwre 1.40
(iiiy Movable trash racks
- Gear reducer : Figure 1.44
- Auxiliary electrical
parts - : Figure 1.38 to Figure 1.43

(iv) Butterfly valves

- Hydraulic piping Figore 1.46 to Figure 1.52
- Over velocity tripping
device : Figure .60
- Auxiliary electrical '
parts : Figure 1.51 to Figure 1.55

4.3.4 Detarl Requ:rement

The design and manufacture of the mechanical and eleclncal parts shall conform to those
specified in Subsection - 3 " Design Particulars”.

The detail requirement of the mechanical and electrical parts not specified herein will be left
to the Contractor, subject {0 approval of the Engineer.

(1) Mechanical parts

(i)  Mechanical parts

- Wie rope hangers

The Contractor shall design and supply the wire rope hangers in accordance with

Figure 1.12.
- Qil level gauges : _
The Contractor shall design and supply the oil Ievel gauges Wthh shall be

' _ suitable for the gear reducer shown on Figure 5.20.

(ii) Movable trash racks

Lo Gear reducer

- The contractor shall demgn and supply the gcar reducer in accmdance with
‘Figure 1.44. : '

1-2-37



(iii} Butterfly valves

- Hydraulic piping

The stainless material of hydrautlic piping shall be designed and supplied by the
Contractor in accordance with Figuré 1.46 to Figure 1.52. The Contractor shall
also design and supply all necessai‘y maicrial for the piping installation.

- Over velocity tripping device
The over velocity tripping device shall be designed and supplied by the
Contractor in accordance with Figure 1.60.

(vi) Auxiliary electrical paﬁs

- Auxiliary electrical parts for spillway radial gates, intake caterpillar gate,
intake movable trash racks and butterfly valves

All auxiliary electrical parts for the gates and valves shall be designed and supplied on the
basis of respective electrical sequences menttoned in the above Clause 4.3.3 of this

subsection, The Contractor shall also design and supply all necessary material for the
ingtallation.

4,3.5 Shop Assembly and Test

The mechanical and electrical parts to be supplied shall be complétely shop fabricated and
tested for smooth and proper performance. All dimensions of the equipment and parts shall -
be checked and any error and misalignment discovered shall be conééte_d. Parts shall be |
clearly matchmarked before disassembling for the shipment. '

4.4 Irrigation Outlet Facilitics
4.4.1 General

The following equipment for the .irrigation outlet valve facilitiés s_héli be 'désigned and
supplied by the Contractor. -

(i) One(l) complete lane of surface type. outlet pipe (plpe No 2) havmg Q. 6 m in
~ diameter and 0.905 m in length

(i) . Eachone (1) complete set of butterfly type gsuqid valve and slide type dlscharge
valve each having 0.6 m in diameter with motor operat_mg de_wces_ and a control
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panel
(i) One (1) lot of new seal rubber and seal packmo for the existing conduit
expansion joint

The Contractor shall make necessary arrangement to dispatch their engineers for supervising
the installation of the irrigation outlet facilities.

The Contractor shall exercise special care in the design of these valves to avoid noticeable
vibration and noise during operation under any water head and any water leakage at the fully
closed condition. ' '

The layout and arrangement of the outlet facilities shalt be as shown on Figure No. 1.13.

4.4.2 Design Stresses

The design stresses shall conform to those specified in Subsection-2.

4.4.3 Design Conditions

The outlet valve facilities shall be designed for the following conditions :

(1) Outlet pipe

(a) Internal pressuie

The design internal pressure shall be the static head. The static head is of the
difference between the centetline elevation of the outlet pipe and the high water
level of the dam of EL. 1,042.000.

(b) External pressure |
The outlet pipe shall be capable of resisting the following external pressures.
The factor of safety against buc};]ihg shall not be less than 1.5.

(i) The out]et pipe shall be capable of 1'esisting the external pl;essure of 2m

(11) The Conuactor shall supply sufﬁc:ent exterior b:acmgs to resist the
loadmg due to the mstallat:on ’

(¢) Axial fm ces

' The outlet pipe shall be capable of 1e51st|ng the foilowmg axnai forces and/or
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other forces that the Contractor shall foresee as an essential element of t_hé
design.

(i)  Local stress due to resisting the pipe shells expansion by the stiffener

rings if provided,
(ii)  Stress due to axial component of internal pressure at reducing pipes,

“(iii)  Stress due fo axial component of internal pressure at the discharge valve at
its closure,

(iv) Stress due to variation of temperaturc of the pipe (200 C during the water
filling), and '

(v} Stress due to Poisson's effect.

"(d) To resist the loads due to handling during fabrication, transportation and field
erection: o :

The shell thickness shall not be less than the thickness necessary for handling,
as determined by the following empirical formula.

t= D+ 800
400

where,

¢ minimam shell thickness (mm), but shall not less than 6.0 mm as .

spec:ﬁed in Clause 3.1 of Subqecnon 3 even if the plpe is reinforced by
' stlffcner rings, etc. -

D: insi_dc diameter (mm)

(e) Weldmo efﬁcnency

The strength of the long:tudlnal and cncumfcnentml we]ds on the steel pipe shali
be rated at 90 percent of the plate StICIWlh
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(f)  Welding joints
[’ Full penetration butt-weld joints shall be used for all longitudinal in the pipe
shells. '
| (g) Tolerance of steel plate

The shell thickness for manufacturing the outlet pipe shall in no case exceed
0.25 mm in minus side than the designed thickness, provided that the width of
steel plate may be varied with the recommendation of the steel mill.

(2)° Guard valve

- Type . Butterfly valve

- Quam_ity : + One(l)set
- Diameter _ : 600 mm
- Design head : 236m
- Sealing method | : Metal touch seat _
- Operating device . Motor operating Device
- Operating Head ' o
E : Normal- .~ . Under balanced water head condition
' Emergency . 236m
- Operating speed ;0.3 n/min_+10%
- Operation method . Local
- Diameter of bypass
pipe and valve ' ;100 mm

(3) Discharge valve

;.Type . Slide valve

- Quantity . . One (}) set
-Diameter . 600mm
-Designhead: ¢ 23.6 m
- ~Valve center ele‘vati'on" - EL. 1,0_18.400
- Waterseal o 'Matal'_touch scat
- Operatingrd_ev_ice o © Motor operating device
- Operating head © 236min maximum
_' - Operating speed - 50l m/min. _A}_'l{)%
- Discharge coefficient B ‘ 3
~ catfullopening - .. 08 ormore

-Opc_rat_io_h method - Local
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In addition the above, the reaction load due to its own wewht all loads imposed
durmg starting, opening or closing the valve shall be considered in the design of cach
valve.

4.4.4 Outlet Pipe Details

(D

(2)

Appurtenance

() Airrelease pipe

A 100 mm diameter air release valve and pipe shall be provided on the drain pipe
between the guard valve and discharge valve.

(b). Flanges
The Contractor shall furnish :necessary flanges for connectmg the outlet pipe to
the guard valve and the outlet valve in accordance with Figure 1.14.

(¢) Sealing materials of expansion joint
.The Contractor shall furnish a new sealing materials -of the expansion joint in

-accordance with Figures 1.11 and 1.14.

Fabrication

The fabrication shall conform to the requireméms of Clause 4.4.7 of th.is' subsection as
far as applicable. '

4.4.5 Outlet Valve Dectails

(1)

General

The outlet valve shall be of circular section gate valve and operated By the motor
operating device. The valve shall be capable of discharging water under the specified
water head condition without undcc’eptzible vibration, cavitation and excessive wear.
The valve shall be connected with thé drain pipe by means of ﬂzinge-ébnnection and
shall consist of valve leaf valve body, valve seat, operatmg device, by pass valve and
pipe, ‘and all other necessary components S S

The details of construction of the va!ve not spcc1ﬁed herein w111 be left to the

Contractor, subject to appxovai of the Encvmeea
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-3

@)

Valve leaf, valve body and seats

The valve leaf shall preferably be manufactured from the cast iron, but cast steel will
be considered. The valve leaf, fluidway and seal seat portions of the valve shall be of
robust and rigid construction so as to prevent occurrence of vibration and cavitation
during the valve operation.

The valve leaf shall be fabricated firmly and its bottom edge shall be suitably formed
$0 as not to cause vibration of the valve leaf due to jet water flow during operation of
the valve. ' ' |

The bronze sea! plates shall be fastened with flat-head bronze screw on both the sides
of the valve leaf. The bronze seal plates shall be provided in the valve body to form
sealing seats and sliding way upon which the vertically moving valve leaf is supported
and seated.

The mating seal seat surfaces on the valve leaf and the vaive body shall be carefully
machined o true plane so that they will bear unifor mly. The valve body shall include a
fluidway and a bonnet and shall be of heavily ribbed block construction made of cast
iron or cast steel. The drain valve or cock and shot pipe shall be provided at the bottom
of valve body so as to easily drain the water in the bottom, of valve body. Gasket
materials, bolts and nuts shall be furnished fbr all flanged _connect_ions. '

. Operating device

The operating device shall be of the motor operating device mounted on the valve body
to open and close the guard valve. The dev:cc shall consist of mechanical equipment,
ie., bealmg, gear reducer, shaft shaft covm manual operating device, mechanical
posmon indicator, housing, etc., and electrical equlpment i.e., electrical motor, limit
switches, torque switch, interlock switch, electric magnetic brake, space heater,

contml etc., and all other necessary components for proper and efficient operation.

The operating device shall be designed to withstand the rated load at the specified
allowable unit stress and the factors of safety. The mechanical and electrical equipment
shall conform to the requirements of Claose 3.11 in Subsection-3  "Design

Particulars”.
By-pass valve and pipe

'By pass system shall be . pmwded 1o equal:ze a water plcssme between upstream and
' downsneam suies of the guald valve for opelatmg under the balanced water head
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condition.

The by-pass system shall consist of one (1) hand operatcd by-pass valve of 50 mm in
diameter and its by- -pass pipe.

4.4.6 Guard Valve Details

(D

2)

()

General

The gudrd valve shall be of the butterfly valve type and consist of valve body, valve
shaft, gear reducer, seals, motor operating device, position indicating system and all
other necessary components, The valve bodies and valve leaves shall be fabricated in
suitable sized sections at the Contractor's shop in consideration of the requirement for
the installation at site.

Valve bodies

Each valve 'body shall be made of welded mild steel or cast steel construction, or
combined construction thereof or other approved materials. :

Each valve body shall be ruggedly built and adequately ribbed to"minimize distortion
under fuil foad, and shall be capable of withstanding thrust force due to waler pressure
acting on the valve leaf under the fU]ly'closed condition of the butterfly valve. -

The shaft bushing housings shall be integrated with the valve body. The supporting
bases of the valve body shall be capable of withstanding the vertical loads due to the
weights of the butterfly valve and inside water to be born and other load imposed
during operation of the valve. The both upstreamn and downstreamn connections
between the valve body and the penstock shall be made by means of ﬂange-Jomt

The valve body shall be provided-with a_seat ring made of corrosion-resisting steel at
the inner circumference. When closed each valve sc:ahnc system shall be irtually |
drop- tlght .

The seat ring shall be car cfui y 1mchme ﬁm<;hcd to provide close- fitting with the seal
of the valve leaf. The valve body shall be stress-relieved prior 1o its ‘mach_me-ﬁmshmg.

Vaive leaf =

~Each valve leaf shall be made of mild steel or cast steel construction, or combined

construction thereof or other appioved materials.
Special consideration shall be paid in deS|gn and fabncatlon of each gate leaf 50 as to
minimize head loss and turbulence caused by the valvc ]eaf under fully opened

'condmon to withstand for long peuods the pas%age of hlgh velocuy silt laden water
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(3)

and to avoid unacceptable vibration and cavitation behind the valve leaf during any
operation condition. The most suitable form of the valve leaf shall be furnished.

The valve leaf shall be stress-relieved before its machining. The valve seals shall be
sufficiently robust to withstand for long periods the passage of high velocity silt laden
water when open. For complete water-tightness of the valve, the seal edge of the valve
leaf shall completely contact with the seat ring of the valve body when the valve has

~ been closed. The seal edge of the valve leaf shall be renewable.

Shafts and Bushings

The shafts shall be made of forged steel and shall be rigidly fitted to the valve leaf. The
shafts shall be designed to have sufficient diameter and length with due consideration
of the bearing pressure of the bushings and bending and shearing stresses of the

shafts. Proper seals shall be provided at the outside ends of the shafts to prevent water

leakage.

The bushings shall be self-lubricating of graphite free Lubricate or similar approved
materials and shall be supported by the bushing housings rigidly fitted to the valve
body. ' '

Operating device

The operating device shall conform to the requirements of Clause 3.11 of Subsection -
3 "Design Particulars", but the device shall be mounted on the concrete deck.

4.4.6 Control and Wiring for Valves

ey

Ny

Control system

The guard valve and outlet valve shall be operated locally by a local control cabinet
located on the hoist deck of the spillway radial gates with the corresponding push
button switches. Limit switches shall be so plowded_as to stop the guard and outlet

- valves at the fully opened and closed positions. The guard valve shall be capable of

oper ating under the fully balanced head condition by means of the by-pass valve, save
an emergency case in which the guard valve shall be closed fully upon overcoming all :
loads due fo full flow of water during such opération.

Wiring
All power and contiol cables and/or wires with all necessary conduits and accessories

from the electrical terminal point to the respective electrical equipment shall be supplied
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(3)

by the Contractor, in accordance with the manner specified in Clause 1.3 of the
General Specifications.

Control cabinet

- The Contractor shall provide a local control cabinet contained the controls for operation

of each valve. The construction of the cabinet shall conform to the requirements of
Clause 3.11 in Subsection-3 "Design Particulars". The following instruments shall be
mounted on or inside the control cabinet, but shall not be limited to. Alf indicators such
as meters and lights shall be visible from outside without opening the keyed doors or

windows.

(a)  Earth leakage circuit breaker: .
(b) Incoming supply moulded case circuit breaker (MCCB) lockable in off position
(¢) Under voltage relays

. (d) MCCBs to protect the motors and other circuit

(e} Motor protection relays

H ~ Source volt meter

(g) Load ampere meters

(h)  Valve position Indicators

(1)  Starter for motors

() 230\/ convenience ouitlet

(k) = Space heater with thermostat and on-off switch
(1  Fluorescent light with door switch

(m) "inmp test” push button switch for inspection for all indicating lights
(n}  Trouble indication light '

(o) "Guard valve open" push button switch
(p) "Guard valve close” push button switch

(@) "Guard valve stop” push button switch

(r) - "Outlet valve open” push button switch.

(s) - "Gutlet valve close" push button switch -

()  "Outlet valve stop” push button switch

(u)  "Source pilot" indicating light

(v)  "Guard valve opening". indicating light -

(W) "Guard valve closing” indicating light _
(x)  "Guard valve fully opened” ihdicating light
(y) "Guard valve fully closed" indicating light
(z)  "Outlet valve opening" indicating light ~
(aa) "Outlet valve closing" indicating light
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(ab) "Outlet valve fully opened" indicating light

(ac) "Outlet valve fully closed" Indicating light

(ad) "Outlet valve intermediate opening position” indicating light

(ae) "Motor overloaded" indicating lights

(af) “Earth leakage" indicating light

(ag) All other necessary step-down transformers, relays, contactors, switches and
miscellaneous wiring components

Trouble indication light

One (1) set of trouble indication light shall be provided on the local control cabinet by
the Contractor, so that due warning for the trouble could be given for the operators.
The trouble indication shall be lighted when the following relays or detectors, etc., for
the guard valve and the discharge valve will be actuated. '

- Under voltage relays

- Motor protection relays

- Eaith leakage relay

- Qver torque limit switches

Telemetering and Supervisory Confrol

The Contractor shall provide the following digital transducers and indicators, and
terminal units on the control panels for sending necessary signals to the power station.

(@) Telemetering item
- (For outlet valve) _ _
- Digital ty_pe_ valve position indications
(b) . Supervisory items .
“The " on-off contacts " (free potential, normally opened. andfor closed

mechanical contacts) shall be provided to signal to the remote terminal unit for all
alarms and indications at the power station. ' '

()  Foroutlet valve
.= Valve fully raised indications

-

Valve fully lowed indications
- Valve intermediate position indications -

- Fault indications (shortage of incoming source voltage and overload
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condition of valve)

(i)  For guard valve
- Valve fully raised indication
- Valve fully lowed indication
- Fault indication (shortage of incoming source voltage and overioad
condition of valve) '

4.4.7 Fabrication

(D

(2)

General

The Contractor shall cut the plates for the steel penstock to exact dimensi_ons; prepare
the edges for welding, press the edges for rolling, roll them to the required curvatuees
and make them to the complete sections at the factory of the Contractor's country or
other country accepted by the Engineer. The steel materials to be used for the steel .

penstock shall be clearly marked for easy identification of their kinds.

Cutting and bending

All plates shall be cut accurately to the dimensions shown on the For-Work-Drawings,
with allowance provided for possible shrinkage during welding. All edges shall be
inspected for sound metal and be free from laminations, surfacé cracks and other
injurious defect. The cylindrical shells may be rolled or bcnt to tiue curved section,
continuous to the edges, by any process that does not impair the strength of the plates
and with continuous curvature between the edges.

The correction of curvature by hammering will not be permitteﬂ.- For butt welding of
plates of unequal thickness, the work _Qf trimming of the thicker biatc shall be done in
the Contractor's shop as to have a iaper of 1:4, if the difference between plate
thickness is more than 3.0 mm. The orientation of the pla'te for fabrication shall be
such that the final direction of roiling is placed circumferentially. No 'stampihg or
groove marking on the steel penstock shiells shall be aliowed, if it puts to.the part other
than cutting line for fabrication purpose or leaves ‘on.the ﬁriish_ed_steel ‘penstock
surface, | ' | o

The bending of plates shall be perfor med .by cold wmking"as rule. If bending is made

by hot working, the Contractor. shall obtain the: appxoval of the Eng:neer for the
temperature contr ol procedure. ' : '
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Welding

In addition to the welding requirements of Clause 1.22 of the General Specifications,
the following shall also govern:

(a)

(b)

- ©

G

Cleaning before welding

The surfaces of plates to be welded shall be cleaned from all scale, rust, oil,
paraffin or grease, for a distance of not less than 25 mm from the welding edge.
Welding grooves shall similarly be cleaned.

Cleaning after welding

When the steel penstock is completely erected ready for concreting, there shall
be no lugs, cover plates, saddles or other devices welded to the steel penstock

_shell, except where these form part of the permanent support of the steel

penstock for concreting, All temporary lugs and devices welded to the outside of
the pipe shell shall be éa_refufly removed by the Contractor and dressed smooth
and flush with the s_unbunding metal. Care shall be exercised in removing such
attachments to prevent cutting, tearing or gouging into the metal of the pipe
shell. After concreting is completed, all internal bracings and devices welded to
the inside of the steel penstock Sh'l]l be similarly removed and the inside shall be
dressed smooth and flush.

Lugs, saddles or brackets

Al lugs, saddles or brackets which are welded to the steel penst.ock and which

are to form parf of the permanent or témporary :Suppon shall be made of the
same plate material as the shell proper and the welding shall meet with all the
requirements as set out herein,

‘Reinforcement of weldmg metal

' All welded ]omm on p:pe shells shall be dressed smooth and the maximum
- reinforcement shall be lnmtcd to the following tolelances on the inside of the
 steel penstock On the outside of the stecl pcnstock welds shall be dressed free
of all flux and sca]e and smooth to the extent nccessaly to allow radlog:aphlc

- examination, -

-~ Plate thickness (mm) -~ -~ - Tolerances (mm)
- Underl2 . | 15
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(g)

(h)

12-25 2.5
Over 25 _ 3.0

Tolerance on offset

The maximum offset between abutting external surfaces at any position along a
butt weld joint shall not exceed the following tolerances :

Joint "_Tolerange

- Longitudinal joint 5% of plate thickness
However, in case of plate
thickness 20 min
and under : I mm

.- Circumferentiat joint . - 10% of plate thickness
"However, in case of plﬁte '
thickness 15 mm |
and under E ' .5 mm.

Thrust collars, seepage rings, stiffener rings, 1emf01cement rmgs for grouting
holes, manholes, backing strips, etc.

Thrust collars, seepage rings, stiffener rings, reinforcement rings for grouting
holes, manholes, backing strips, etc., shall be welded on the pipe shells at the

Contractor's wo_rkshop or field shop, and shall be made of. the 'sdme plate

matesial with the shell proper in principie.

Core wires, fluxes and welding rods

Core wires, fluxes and welding rods shall be of the most suitable materials for
the base metals and welding method, and shall be kept undcr sufficient dry
condition. The Contractor sha]l oblain the app:ova] of the Engineer, in

corporating their kmd chamclenstlc weldabnhty and contxol procedure into

weliding pr ocedure

Back chipping

Back chipping for welded joint shall be performe_d by arc-air gouging,
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- Preheating

When preheating is part of the approved welding procedure, weld joints shall be
preheated in accordance with the kind of steel materials and plate thickness.
Maximum interpass temperature shall be 200 degrees C. and preheating shall be
a distance of more than four (4) times that plate thickness for each side from the
welding line.

Stress relief annealing

@

Furnace annealing for the welded joints shall be performed after finish of
welding work, whenever the joints correspond to the following cases 1.
and 2. Otherwise the joint efficiency should be reduced when no stress
relieving is made.

Case 1. When the plate thickness at the weldéd joints in the Io_ngitudinal

direction of the steel penstock exceeds 32 mm and coincides
* with the following equation: '

t > 8D/1,000+12 .

- where, t : plate thickness (inm)
D : pipe inside diameter (mim)

Case 2. When the effect of the residual stress is considered to be great

(i)

© (i)

due to concentration of welded joints like reinforcing members
for bifurcation, etc,

When the stress relief annealing can not be made ‘easily, or it is

considered as not necessary for application from the viewpoint of strength -

“against welded pipes in farge diameter or large welded structures or doing

repau' wcldmg work that are made respectively at site, these annealing

_reguirements <can be substituted ‘with local annealing method or other
- methods considered effective in improving the characteristics of welded

parts, such as preheating.

In case df ‘such treated or special steel- materials like quénched and
tempered high tensﬂe strength steel which have no possibility of brittle.
fracture under the normal application, or which will be adversely affected

_-by the suess rehef annealing duc to their: umque characteristics, it may be -
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allowed o omit these annealing requirements even if they fall in the
category described in cases 1. and 2. of the above Item (i).

(k) Shelters

If welding work is performed under the condition of windy, wet or hot weather,
suitable protecting facilities shall be provided for the welding work.

Tolerances

The completed steel penstock shall conform to the dimensions shown on the drawings
and to the tolerances specified herein. The tolerances of circumferential length of each
section shall not exceed plus or minus 0.25 percent of the design length for that

~ section.

The end of cylindrical sections shall be within a tolerance of plus or minus 2 min of the
plane normal .[(_J the axis of the sections. Angles of bends shown on the approved
drawings shall be within a tolerance of plus or minus 10 minutes of angle. Edges of
adjoining plates to be welded shall match with a maximum allowance offset at any one
point of 2.0 mm. The pipe sections shall be aligned so that their centerlines are within
plus or minus 5.0 mm of the true centerline. The tolerances Hsted are exclusive of any -
allowance for shrinkage or distortion provided by the Contractor to 'compensate for

effects of welding.

4.4.8 Shop Assembly and Test

(M

Outlet pipe

{a) Mill tests .

The steel plates for the steel penstock shall pass the foliowing'mill tests in
accordance with the requirements of JIS G 0303 for each thickness and each
quality: '

(1) - Tension test,

(ii) Bend test, . - .

(iii) V-notch 'cha_rpy impact test (applicable for the material SM400 or
_equivalent or above), and -' ' '

{(iv) Chemical analysis.

Certified copies of mill test répo_rts shall be furnished to the Engineer_a's. $00N 48
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(b)

C©
| '::() Genelal

possible after the tests are made. The results of the test shall be submitted in the
form that provides means of determining compliance with the applicable
specifications for the materials tested. When requested, al tests or trial shall be
made in the presence of the authorized Inspector appointed by the Engineer
and/or the Employer.

Radiographic examination

100 percent of lengitudinal joints and 20 percent of circumferential joints
including all T-paits in the pipe shell shall be radiographed at the Contractor's
shop, field shop, and at the Site. Radiographic techniques shall employ X-ray
only.

Radiographs shall be in accordance with the requirements and technique of JIS Z

3104 and be paésed_ over or equal to G'ra'de 2. Objectionable defect in welds shall

be chipped or flame or al'c-goijged at least in a film length to-show sound metal
and the defect shall be rewelded. If the objectional defect is discovered in the

girth jbints, it shall be repaired in accordance with the following procedure:

B A _ﬁl_m length weld lihe of both sides of the defect portion, shall be
radiographed to examine whether there is the objectional defect therein or
not. o

Gi) If there is the defect therein, all weld line of joint concemed shall be
radiographed and all the objectional defect shall be repaired.

(i) if thereis net the defect therein, the delect portion shall be repaired.
Welds that have been repaired shall be 100 p_erceht radiographed again. The

Contractor shall furnish all equipment, films and labours necessary (o perform
the rad:ographlc tests. All original films of the radiographs shail become the

- property of - the Employer The Contmctos shall provide proper storage for his

rad:oaraphs and shai] store and preserve all radiographs of welding, whether the
welding is accepted or rejected. All ladlocrmphs shall ‘be 1dent|ﬁed and an

'-1dent;ﬁcat|0n drawing shall be prepared.

Tests of Weld joint. -
The Contractor shall funush all test plates eqmpment apparatus, supplies '
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(d)

(i)  Both-side butt welded joint
 After welding, the following tests shall be carried out on every plate
thickness in accordance with the requirements of the approved standard.
- Two tensile tests transverse of the weld axis
- Two root bend tests, and
- Two face bend tests.
One-side butt welded joint with backing strip
The Contractor shall pi'o'vide the test piales with backing strip in
accordance with the approved welding procedure and carry out the
welding operator's skill tests on every plate thickness in the presence of
the authorized Insbéétor appointed by the Engineer or the Employer.
All welders and weldmg operators assigned to the field joint weldmg
woxks shall make three (3) tests pieces welded by flat posmon vertical
position and overhead position and shall pass the welding operator's skill
© test herein. ' ' '
After welding, the full length of joint shall be radiographed at. the’
Contractor's shop. The following tests sha" be carried out on the
sati'sfactory welding joints  which  verified = by the radiographic
examination.
- Two tensile test transverse of the weld axis
_ Twoside bend tests, and |
-~ EachV- notch char pylmpact test for wcldmcT plate joint portion and
heat-affected zone. '
Inspection

- and labours required for the tests. The size of welding test plates shall be

400 x 300 mm minimum made up with two 400 x 150 mm plates by weld.
All test plates made shall be stamped to indicate the. welder and date
welded.

The steel penstock shall be inspected by the Engineer for 'welding and surface
imperfections such as under cut welds, stamp, clamp or chisel marks, surface

plttmg in the plate and other similar surface :::caulantlcs Faulty matenai and
workmanship shall be made good by the Con_hactor to the Englncers_entlre

satisfaction. Material which shows defect subsequent to_'erection shal] be rejected
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and the Contractor shall replace the material with new one to the satisfaction of
the Engineer.

The peeling, pinhole and thickness inspection shall be performed for the dried
films of the painted materials, along with visual check at the Contractor’s shop,
field shop and at the Site. However, peeling inspection shall not be apphed for
the portions painted after site welding work.

A record shall be maintained of the location of all imperfections and the
corrective measures taken to effect repairs,

.(2)_ Guard valve and outlet valve |

(@)

(b)

General

The guard valve and the outlet valve shall be completely assembled in the shop
and tested as hereinafter described to ensure that all parts are sound, fit and
operated properly. '

All tests shall be made in the presence of the Engineer. If any defect orimproper

operation discovered, the retest, as directed by the Engincer, shall be made until
the requirements of this Specifications are met.

Guard valve

The high-pressure gate valve .including operating device shall be completely
assembled in the shop for inspection and to ensure that all  parts fit accurately
and are in proper alignment. The valve shall be opened and closed several times

-by means of motor opemnng device and the required adjustments or corrections

shall be made until the valve operates properly. The seal seats of the body and
leaf shall fit and be sufficiently true to plane.

" Before the valve is painted, a bulkhead for water-pressure testing shall be bolted

to the upstream flange of the valve body at fully closed position. All air shall be
vented flom the bul]\head and water pressure shall be applied and raised slowly

~to 1.5 times the foregoing maximum design head. ‘The pressure shall be held not

o __ less than 10 mmu(es While the water-pressure test the body, downstream

'pomon of the leaf are. exammcd for leaks. Any Jeak discovered shall be repaued _
~During the test, the. watel leal\awe from thc valve leaf seal shall be measured and
; shall no_t_ exceed 200 cc per 1/2 hours.
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(¢)

Qutlet valve

(@)

(i1)

(i)

‘Assembly

The valve may be assembled with the center line vertical, but all operating
tests and checking of the needle scat contact shall be made with the valve

-center line in the horizontal position. During assemb]y of the valve, special

care shall be exercised to be sure the packing are properly fitted and are

- not damaged.

Operating test

The Contractor shall operate the val ve through several complete opening
and closing cycles and check to be sure the valve operates smoothly
without any evidence of sticking or binding. |

Major test items

The following items, at least, shall be checked during the operatlon test of
the guard valve and the discharge valve.

- Opening and closing speedg

-~ Voltage and current of electric motors

- Temperatore rise of beati ings and motors

- Existence of abnormal noise and vibration
- Operation of limit switclies |
- - Accuracy of position indicator

- Normal condition of control cabinet

Any defect or improper operation- discovered shall be conected and entlre
test shall be repeated to the-satisfaction of the Engineer.

" Water Supply Pump Equipment

4.5.1 General

Two (2) sets of the water supply pump équipment mcludmv pumps, suction plpe, dramage' .
plpe etc. shall be plowded in the pump ch'imhel of thc thllway The pumps shail be used
for supplymo the water for the dam arca. ' ' :

The Contractor shall make necessary arrangement to dispatch their engineers for supervising
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the installation of the water supply pump equipment.
~ The arrangement of water supply pump equipment shall be shown on Figure. 1.15.

4.5,2 Design Conditions

The water supply pump equipment shall be designed in accordance with the following

conditions:

Pumps
(a) Typeofpump : Horizontal shaft volute type

~ (b) Discharge capacity perunit - : 2.0 m3/min.
at rated design head

(c) Rateddesignhead =~ @ 60m _
(d) Divingmethod -+ Electric motor directly coupled with motor
() Type of motor . Horizontal shaft induction motor

()  Type of bed : Common

4.5.3 General Requirements
The water supply pu:mp equipment.shall conform to the following requirements:
(1) Pumps

The water supply pumps shall be of horizontal shaft voluic type and be provxded with
effective lubrlcatmg system. All sections of the pumnp and motor casing shall be rigidly
connected to maintain correct alignment of all parts,

_. ‘The 1mpelle| and shaft of the punmp shall be made of corrosion resistant material and
bronze casting metal shall be used fo the bearings. Adequate provision shall be made in
the design of the pump for preventing from the entry solid materials whlch are too
large to pass freely through the pump.

~(2) Valves

A check valve shall be provided at the outlet side of .waterrsupply pump to prevent
adverse water flow when the pump stops. The check valve shall be swmg type and

shall withstand internal water pressure of 0 kﬁh’cm- The valve body shall be made of
- “cast iron and _thc sealing surface of the valve shall be accmately machined for complete
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water seal when the valve closes.

Hand operating sluice valve shall be provided for changeover of standby unit and
function of the stop valve if possible to provide within the required rehabilitation area.
Sluice valve shall be gate valve and shall withstand internal pressure of 6 kgffcm?, The
va_lve' body shall be made of cast iron and the contact surface of seal parts shall be
accurately machined for sufficient water seal when the valve closes. '

The connection of the valves and the pipes shall be made by flange coupling.

Suction and delivery pipes

Suction and delivery pipes shall be provided for the water supply pumps. The pipe
shall be carbon steel pipes for ordinary piping or equivalent and shall withstand

“internal water pressure of 6 kgf/cnﬂ. The Contractor shall connect with the existing

suction and delivery pipes to the embedded pipe.

~ Control system

Water supply pumps shall be operated by a local control panel located at the hoist deck
of the spillway radial gates. The local control pancl is a common use with the irrigation
outlet valve. All necessary control equipment for the water supply pumps shall be
integrated in the local control panel. -

The Contractor shall furnish a panel, wiring material and other apparatus'requircd for
the above pump control. :

4.5.4 Accessories

The following accessories shall be provided by the Contractor for the wdtcr supply pump

equipment:

(1) Anchor bolts and nuts for the pumps -
(2)  Floor plate and frames for the pumps
(3) - Oil or grease supply pipes for the pumps
4 Shaft cbupkings for pumps' 7

(5)  Pressure gauges for the pumps

- {6) 'Oth'er necessary accessories
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4.5.5 Tests

The pumps shall be completely assembled at the manufacturer’s shop and tested to prove the
capacity of them before shipment. After installation at the Site, the operation test for the
drainage pump equipment shall be carried out and the fest results shall conform to the
~ Contract requirements. |

4.6 Rope Haulage of Penstock
4.6.1 Gcnerai

For the convenience of penstock maintenance work between valve house and BL. No. 8
(upper crossing), one (1) complete set of the rope haulage with a capacity of 1 ton capacity
shall be designed and supplied by the Contractor. The rope haulage consists of a wagon,
ratl steel bridge supp01ts rope sheaves, rope guide rollers and all other necessary
accessories for proper operation of the wagon. The rope haulage line shall be installed along
the existing penstock. A wagon of the rope haulage shall be operated by an electrically
~ operated hoist located near the valve house and shall usually be stored near the hoist..

The wagon shall be provided with automatic brake and hand brake. The automatic brake -
foundations automatically when the rope tension is lost due to accidents dunnﬂr operation and

the hand brake i is operated by hand from the operator’s seat of wagon.

The Contractor shall make necessary arrangement 1o dispatch their engineers for supervising
the installation of the rope haulage.

- The arrangement of the rope haulage shall be as shown on the Figure 1.17 (1/2) and L17
(2/2). & '

4.6.2 DeSign Stresses
“The design stresses shall conform to those specified in Subscction-2.

4.6.3 Desngn Conditions

“The rope hautage shali be deswned f01 the followmg C()ndltIOl‘tS

- 'Type of wag"'on + .+ Four (4) wheels of wagon made of steel _
- Hois type _ Eiectnca]ly opetated smuonmy type cable—hﬁ hoist
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- Loading capacity : I ton
- Operatingspeed  : 10 m/min.

- Operation : Local

- Steepest slope. - Maximum 480

- Rail gauge :1m

- Wagon : Four (4) wheels, 3.0 mx 1.2 m

- Length of line : Approx. 995.403 m

4.6.4 Detail Requirement for Rope Haulage

The wagon, 'lifting and dumping mechanisms shall be simple in design and :positive in
operation. The details of construction of the equipment not specified herein will be left to the
Contractor, subject to approval of the Engineer.

The wagon of four (4) wheel type made of steel shall be provided and designed to carry the
human along with the equipment and materials for the penstock repairing. The removal type
handrail shall be provided on the wagon to facilitate loading of the equipinent and materials
for repairing. The Contractor shall give special care on designing the wagon. to ensure the
safety of the human. o

Flat bottom rails shall be provided-' and fixed to the sloping concrete face. Packers shall be
provided as necessary beneath the rails to allow for inaccuracies in the concrete level. The
rail for the portion between BL. No. 5 and BL. No. 7 shall be suppoﬁed with the bridge

-support structure. The bridge support structure shall be designed to withstand all loads due
to the most adverse operation of wagon. L '

The hc_iist shall be designed to raise, lower and hold the wagon in any po_siﬁon between the
valve house and BL. No. 8 position. The hoist shall be designed to withstand the rated hoist
load at normal operation and the load ‘due to the maximum hoist motor toxque without - .
exceeding 90 per cent of the yleld strength of the materials used.

4.6.5 Control and Wiring for Rope Haulage
(1 Control system

~The rope haulage shall be operated locally by local contlol cabmet located at hmst near

the valve house of penstock with the coucspondmv push bulton sw1tches lelt_ :
switches shall be so provided as to stop the wagon at the fully raised and lowered
positions. | o R -
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Wiring

All power and control cables and/or wires with all necessary conduits and aCCessories
from the electrical terminal point at the valve house to the respective electrical
equipment shall be supplied and installed by the Contractor, in accordance with the
manner specified in Clause 1.3 of the General Specifications.

Control cabinet

The Contractor shall provide one control cabinet for operation of the wagon. The
contro! cabinet shall be located near hoist and shall be of weatherproof construction,

‘completely enclosed, with keyed access doors and windows, assembled using angle or

channel structural members, seam welded at the corners and finish smooth. The
construction of control cabinet shall conform to the requirements specified in
Paragraph (10) of Clause 3.11 of Subsection - 3 "Design Particulars”.

The following instruments shall be mounted on or inside the control cabinet, but shall
not be limited to. All indicators such as meters and lights shall be visible from outside
without opening the keyed doors or windows.

(a)  Earth leakage circuit breaker
(b) Incoming supply moulded case circuit breaker (MCCB) lockable in off position
(¢) Under voltage relays '

(d) MCCBs to protect the motors and other circuit

(€} Motor protection relays - -
()  Source volt meter '
{(g)  Load ampere meters

“(h) - Wagon position Indicators

(i)  Starter for motors
() 230V convenience outlet .

- (k) - Space heater with thermostat and 011»0f1’swit¢h

()  Fluorescent light with door switch

(m) "Lamp test” push button switch for inspection for all indicating lights
(n) Trouble_indication light '

(0) "Wagon raising” push button switch

(p) . "Wagon lowing" push button switch- '_
(q) "Wagon stop” push button switch

() - "Wagon cmef_gency stop" push:button switch
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(s) - "Source pilot" indicating light

(ty  "Wagon raising " indicating light

(uw) "Wagon lowing " indicating light

(v) "Wagon fully raised" indicating light

(w) "Wagon fully lowed™ Indicating light

(y) “Motor overloaded” indicating lights

(z) "Earthleakage" indicating light

(aa) All other necessary step-down transformers, relays, contactors, switches and
miscellaneous wiring components

(4)  Trouble indication light

One (1) set of trouble indication light shall be provided on the local control cabinet by
the Contractor, so that due warning for the trouble could be given for the operators.

~ The trouble indication shall be lighted when the following relays or detectors, etc., for
the rope haulage will be actuated. -

- Under voltage i'e]ays
- Motor protection relays
- Earth leakage relay

- Over torque limit switches
4.6.6 Shop Assembly and Test

The rope haulage shall be completely assembled in the shop and tested as hereinafter
described to ensure that all parts are sound, fit and operated properly. . .~ '

All tests shall be made in the presence of the Engineer. If any d_efeét or improper operation
discovered, the retest, as directed by the Engineer, shall be made until the requirements of
this Specifications are met. ' '

The following items, at least, shall be checked during the operation test of the rope haulage.

(i)  Raising and loweting speeds

(i)  Voltage and current of electric motors -
(iii) - Temperature rise of bearings and molors - _
(iv) Existence of abnormal noise and vibration
(v)  Operation of limit switches | '
(vi) Accuracy of position indicator’
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(vit)  Normal condition of control cabinet.

Any defect or improper operation discovered shall be corrected and entire test shall be
répeated to the satisfaction of the Engineer. '

4.7 Provision of Spare Parts and Testing Equipment

The Contractor shall provide the following spare parts and testing equipment to maintain the
existing gate and penstock. '

Description _ Quantity
1. Thickness inspection of pipe shell
Ultrasonic test equipment 2 sets

2. Paint inspection
Pinhole detector 2 sets

Magnetic thickness meter

3. Vibration inspection of pipe shell

Sound level meter 1 set
Vibrometer _ ‘ 1 set

4, Inspection of hoist

Thermometer ( 0 - 200 oC) 10 sets
Ampere - volt meter 4 sets

Insulation tester ( 500 V., 1000 meg. ohm ) : 2 sets

5. Gaskets of penstock manhole
" Gaskets for No. 1 penstock (‘each 2 sets ) 64 sheets
Gaskets for No. 2 penstock ( each 2 sets ) 64 sheets

_ 6. Communication system at site
Transceiver : : 3 sefs
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