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CHAPTER 2 TECHNICAL SPECIFICATION OF TURBINE AND
ANCILLARY FACILITIES

SECTION 1

GENERAL SPECIFICATIONS

1.1 Scope of Works

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

following:
(1) Runners and bolts concerned 4 sets
(2) Components of upper and lower nozzle, needle and deflectors 4 sets
(3) Baffle plate of turbine housing ' 4 sets
(4) Jet brake and pipe 4 sets
(5) Parts for repair of defector servomotor 4 sets
(6) Parts for repair of inlet valve 4 sets
(7) Bypass valve 4 sets
(8) Distributing valve and distributor 4 sets
(9) Discharge valve of penstock and branch pipe | set each
(10) Valve and piping material for high pressure waterline 4 sets
(11) Renewal paits of oil pressure system 4 sets
(12) Air compressor | sct
(13) Renewal parts of water supply system - 2 sets
{14y Governor : 4 sets

All the site works will be carried out by the workforces of the Employer.

The Contract shall include the dispatch of their installation and repairing supervisors, and

* services of instruction to the project staff and Employer's shop inspection. All shall be in

accordance with these Specifications, the accompanying Drawings and Tender Schedules.
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1.2 General Description of the Project

The Da Nhim Hydro Power project located at about 250 km northeast of the Ho Chi Minh
City, was constructed in 1964 with the installed capacity of 160 MW (4 units x 40 MW),

The Da Nhim' basin which feeds water to the reservoir has an area of about 1,400 kmZ2, and
an annual rainfall of 1,700 mm.

1.3 Climate

‘Generally, the site of the Da Nhim power station is subjected to the summer and wiiter
monsoons. - ' '

The alternation of season is as follows:

Jan. - Mar. :  Dry and cool season under continental winter monsoon
Apr. - May Thunderstorm season with the highest temperature -

Jun.- Aug. :  Summer season, west wind, accompanied by long rain

Sept. - Dec.. @ Changeable weather, some times truck by typhoon wnth

heavy ramfalls resulting in flood

Atmospheric temperature in this site is divided into two parts. One is the power station site
with an altitude of about 200 meters where the climate is tropical and not so comfortable
and the other is the dam and tunnel sites with an altitude of more than 1,000 meter where
_thé climate is moderate and comfortable, |

The temperature ranges from 40°C to 15°C at the power station site and from 30°C to 15°C
at the dam site. The temperature difference in a day is more than 10°C,

The average humidity is 60 to 70% in the dry. season and more than 70% in the rainy
season. ' '

In the day time, the humidity drops to less than 70% in any. season and to less than 50%
even at the hottest period at the cnd of dry season. '
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1.4 Traffic Condition

There is the railway having a track gauges of I meter from Ho Chi Minh to Phan Rang on a
length of about 350 km.

Rain shipment on the Jargest flat car from Saigon is subjected to the following limitation.

Width : 21m
Length : 1l.Im
height : 25m

Load ;25 metric ton

The paved high way, national route No. 20, runs to Don Duong from Ho Chi Minh
through mountainous area on a distance of about 250 km, and the national route No. 11
runs on about 350 km along east coast to the power house.

The highways are 6 m in width with the minimum bridge capacity of 12 metric tons.

The steepest grade of the highway is 6 percent except 10 percent in the mountainous areas
where the smallest radius of curve is about 20 m. '

The daily air service is available between the Ho Chi Minh airport and the Lien Khang

 airport which is about 30 km apart from the dam site.

The required time fo air travelling between the two airports is approximately 50 minutes.

1.5 Tcl'ephone Facilities

At least two circuits of telephone line will be, but exclusive use available to the Contractor
at terminals of the telephone facilities in the site. . '

The Contractor shall provide"anc_l install a_rid wiring and telcphone and telefax sets at his

own cost and expense, from such terminals.
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1.6 Permanent Electricity Supplies

The power supply at the site is;

(1) Alternate Current

3-phase, 4-wire, 50 Hz

Voltage between phases 400 volts
Voltage between phase and neutral 230 volts
Voltage variation +10%

Frequency variation +5%

Neutral point Solidly grounded

) ' Direct Current -

220 volts, 2 wires for essential controls, indication, alarm, emergency lighting, circuit
breaker tripping, control motors and control device. All equipment and apparatus
shall be capable of operating satisfactorily at +20 percent of the rated voltage.

1.7 Grounding

All electrical equipment in the plant shall be substantially grounded to the existing
grounding system in the vicinity of the respective structure. Adeqﬁatésiz’e of copper
grounding conductor, based on the maximum ground fault current and the protection in the
circuit, shall be used for these connections and the minimum size shall be 8.00' mm?2,

1.8 Tropicalization

In choosmg materials and thelr finishes due regard shall be given to the humld troplcal
condition under which the power plant and equ;pment will be called upon to work.

The Contractor shall submit details of his hréctice which have been pr_oven-szjt'tisfa(:tori!y'. -
The materials and .ﬁnishes used shall be approved by the Engineer.

All control cubicle or box shall also be vermin proof and the minimum thlc]\ncss of steci
plate of them shall be 2.3 mm.
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1.9 'Change to Material or Equipment

The Contractor shall not make any changes to the equipment or the materials to be
incorporated in the equipment from that specxﬁed or implied in the spemflcatlons without
the written approval of the Engineer.

- Such change or alteration shall in no way be detrimental to the interests of the Employer and

shall not result in any increase to the Contract price.

1.10 Labels and Plates

The Contractor shall supply and install at least one name plate made of bronze or corrosion- .

 resisting steel in approximately 500 mm wide by 400 mm high, for each Plant to be
provided under this Contract. All duty labels and instruction plates on cubicles and

equipment, including above name plates, shall be in either English or Vietnamese language.

The Contractor shall submit sentence and letters in English of all duty labeis and instruction

| plate to the Engineer. Translation from English to Vietnamese will be made by the

Ernployer.
Unless otherwise required by the Engineer, all data and name plates on equipment shall be

in EnUhsh

1. 11 Drawmgs and Documents to be Supphcd by the Contractor

Award of Contract does not imply the apploval of drawmnq and docun1ent<: prepared for

~and submltled w:th the Tender

Immediately after concluding the Contract Agreement, the Contractor shall firstly submit a
master list of drawings and documents to be provided under the Contract for approval of
the Engmcer clearly indicating title (to always contaln the Employcrs name, Project name,

Contract No.; Work Division, etc.), numbering method size and quant:ty of drawings,
' d:mens:ons and form of title block and blbllography, gte.

The Contractor shall mclude in his Tender the cost for preparat:on of the drawmgs

documents and o(heis to be prowded under lhls Commct



(1)

Drawings and Documents for Approval

Prior to commencement of manufacturing the Plant, the Contract_oi‘ 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
zinangeme’nts related to the other contractor'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 receipt by the
Engineer. One copy of them submitted will be returned to the Contractor by the
Engineer with one of the maorks tentatively pianned as "APPROVED" or
"APPROVED EXCEPT AS NOTED" (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 deemed to be necessary

‘and/or are instructed by the Engineer without delaying the completion of the Works.
* Claims or extensions of time will not be permitted on account of the late submission

of drawings and documents to the Engineer or for delays caused by drawmos and
documents being not approved by the Engineer, '

It is to be understood however that approval of drawings and documents w111 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 Engineer for any other reason shall be sent by registered airmail or by hand.

The title of the drawmvs the signature of the Contractor $ respon31ble engmeer the
date prepared the drawmo number etc.. shall appear in the bottom nght hand corner
of the drawmc The size of drawmos shall be as follows

Al 594 mm x 841 mm
A3 297 mm x 420 mm
A4 210 mmx 297 mm

A blank in 200 mm w:de by 100 mm h:gh shall be kept unoccupled above the title
block of drawmg for the Engmeers comments.
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3)

(4)

For-Work-Drawings

After approval of the drawings and documents by the Engineer, the Contractor shall
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

Aftcr_all items of the Work have been manufactured, repaired, erected and
commissioned, a complete set of the negatives of the drawings previously approved
and/or corrected during site works are to be submitted to the Employer and the
Engineer. | | |

Négativés of the drawings to be submitted to the Employer shall be of "Mylar film" or
other approved.permahent transparent materials, and one set of microfiche, and those
to the Engineer shall be of microfiche.

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 Nu’mbers of Draw_ings and Documents

Numbers of the drawings and documents (o be submlttcd to the Employer and the

Engineer shall be as foIlows o

~ To the Employer "To the Engineer

Within ti mes. mentloned

Drawmcs and documents for appxova! 6 copies - 9 copies
For- work dlawmos and documentq o - do - 4 copies
" Within two(2) months upon Completion of the '
Work
' Complcte set of negalwes of drawmgs and 0 Iset NIL
. documents : - :
' Complete set ‘of microfiche of drawmgs o O Tset ' 1 set -

and documents”

' -Complete set of bound pnnt of drawmgs
and documents :

 Fullsize . 6ses . NIL

Reduced size (A3 size) : S 4 sets o 2 sets
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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 Erﬁploycr.

1.12 Operation and Maintenance Manuals

The Contractor shall submit to the Enginecr 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 1.1 .
"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 finally approved, ten
(10) copies and two (2) cdpiéq shall be prepared and forwarded to the Employer and the
Engineer, respectlvely The Contractor shall ensure that his superv:sor has a copy in his site
office.

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

The instruction manual shall describe and ilustrate in detail the method and procedure for
asscmblmg, adjusting, operating 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 descnbcd mc]udmo the recommended frequency of mspectlon and
lubrication.

The Contractor shall, in preparing the instruction manual, take 'int_o_account the lack of
experience and familiarity of the opcrating personnel with this t)_rpe _of équipment.

The manual shall mclude a complete list of all drawmgs prepared for this Contract the
approved painting specification, the tool list, the ‘spare parts list, the parts list for each
component of item of equipment with necessary catalogues, et¢. The parts list shall include
manufacturer's code and serial numbers and ordering instructions. The parts list shall be
detailed for only the equipment supplied and shall not include general reference or
description of similar equipment which is of the same model but different 0nly in detail.
The manual shall be prepared in Enghsh language




1.13 Instructions for Er_ection 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 Enginéer. The Contractor shall ensure that his supervisor has a copy in his
office at the Site.

- The instruction manual shall describe and illustrate in detail the methods and procedures for
instailation 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 explanations on the installation work.

1.14 Standards and Workmanship
(1) Standard Specifications

Japanese standards as issued by Japanese Government or authorities have been used
throughout these specification. ' ' ' '

Other material or international standards may be accepted, provided the requirements
therein are, in the opinion of'lh_e Engineer, equipment to the current issue of 1EC or
the Japanese standards. '

If the Contract documents conflict in any way with any or all of the above standards
or cbdes, thc Contract documents shall have precedence and shall govern.

Al equupment matenals and thexr det.uls shal] comply with the reqmrements of the
* latest revision of the foilowmg codes and standards where apphcab]e

{a) Japanese lndustnal Standard | - JIS
(b) Japanese Electro Techmcal Commlttees Standard ) S JEC
| :_(é) _ Japanese Electnc Machmc lndustry Assoc:anon s Standard o JEM
" (d) Japanese Cable- makcrs Association Standand _ | JCS
(e)  International Electrotechnical _Conimission o _ : IEC
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(3

(H) Internationa! Organization for Standardization 150

(g) Standard of local regulatory bodies having _]llr'lSdlCliOl‘] over and
installation

Workmanship

All materials shall be new, the best of their respective kinds and of such as are usual
and suitable for work of like character.

 All materials shall comply with IEC on the latest Japanese Standards for Testing

Material unless otherwise specified or permitted by the Engineer.

- All workmanship shall be of the highest class throughout to endure smooth and
vibration free operation under all possible operating conditions, and the design,

dimension and materials of all parts shall be such that the stresses to which they may
be subjected shall not render then liable to distortion, unider wear, or damage under
the most severe condition encountered in services.

All parts shall conform to the dimension shown on and shall be bum in accordance
with approved drawings. Al joints, datum surfaces, and matlng components shall be
machined and all casting shal! be spot faced for nuts, Aii machined finishes shall be

-shown on the: approved drawings.

All screws, bolts, studs and nuts and other threads for pipe shall conform to the latest -

standards of the International Organization for Standard covering these compohents

and shall either all conform to the standards for metric size.

Shop Assembly

All ilenis of equipment and components shall be assembled in the shop prior to

shipment, and tests shall be performed by the Contractor as may be required to

demonsirate 1o Ihe satisfaction of the Encmeer the adequacy of the eqmpment and its
component parts,

All test should simulate the normal operaung condmons as c]osely as pOSSIbie All
dismantled parts shall be proper]y match marked and dowelled to ensure correct

. “assembly in the field.

2110
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(4)

(3)

(6)

Castings

All castings shall be true to pattern, of wqurhanlike_ﬁnish and of uniform quality and
condition, free from blowholes, porosity, hard spots, shrinkage, cracks or other
injurious defects, and shall be satisfactorily cleaned for their intended purpose.

Casting shall not be repalred plugg cd or wclded without permission of the Engineer.

Such permission will be given only when the defects are minor and do not adversely
affect the strength, use, or machinability of costings.

Excessive segregation of impurities or alloys at critical points in casting will cause for
its rejection. '

Forgings

The ingots from which the forgings are made, shall be cost in metal mould, the
workmanship shall be first class in every respec.t'and forgings shall be free from all
defects affe_cting their strength and durability, in'c_luding seamns, pipes, flaws, cracks,
scales, fins, porosity, hard spots, excessive non-metallic inclusions and segregations.

The largest fillets compatible with the design shall be incorporated wherever a charge
in section occurs. Al finished surface or forgings shall be smooth and free from tool
marks.© ' ' '

The forging shall be clearly stamped with the heat number in such location as to be
readily observed when the forging is assembled in completed unit.

Weldmgs

- Wherever welding is SpCleiﬁd or permmed the apploved weldmg, process shall be

. ‘used. All weldcr and welding operators shall be fully qualified. After the welding

. removed beforc rcpaxr weldmg

process has been approved by the Engmeer the welding operator shall record it on a

_specml drawing Wthh shall become one of the drawmgs of the Contract.

Al defects in welds sha]l be chlpped out the sound metal and such areas. shail be

magnaﬂuxed or ultrasonlcally tes(ed to endure 1hat the defcct has been comp]ete]y



O

Plate to be jointed by welding shall be accurately cut to size and rolled by pressure to
the proper curvature which shall be continuous from the edge. Flattering in the
curvature along the edges with correction by blow will not be allowed. The
dimension and shape of the edges to be jointed shall be such as to allow thorough
fusion and complete penetration, and the edges of plates shall be pfoperty formed to
accommodate the various welding condition. The surfaces of the plates adjacent to
the edge to be welded shall be thoroughly cleaned of all rust, grease and scale to
bright metal.

(a} Qualification of welding procedure

The technique of welding employed, the appearance and quality of the welds
made and methods used in correcting defective work, shall conform to
American Welding Society (AWS) Standard D.1.1 or other approved equivalent
standard. |

-{b) - Qualification of welder and welding operator -

All welders and welding operators aséigned to the Work shall have passed a
qualification test, within the preceding six (6) months, for Welders and welding
operators, in accdrdance with JIS Z3801 and/or Z3841 or AWS D.1.1 or other
approved equivalent standard. The Contractor shall furnish the Engmcer with
certified copies of reports of the resuits of physical test of specimens we}ded in

the qualiﬁcatzon test. If in the opinion of the Engineer, the work of any welder

at any time appears questionable, he shall be required to pass the appropriate
requalification test.  All cost of qualification test shall be borne by the
Contractor. ' '

(¢) Welding e!eétrodes

The weldmU electrodes shall conform to JIS Z3211 or Z3212, fow hydronen
type covering or other approved standards. Stainless type weld metal, were
used in the water passage for protection against pitting, shall be chromium
nickel steel. The type, chemical composmon and JIS number of welding rods
for this purpose shall be approved by the Engineer. j '

Plpmgs

Seamless steel pipe and/or copper tubing shall be used for all oil hnes Stce! pipe
shall be used for waterlines. All necessary ‘studs, bolts SCrews, nuls washers,

gaskets, packing, supports etc., required in connection w:th the ﬁc_ld assembly of

2-1:212



piping system shall be supplied by the Contractor. All gaskets and packing shall be

of approved material and of a type that has been proved sa_tisfactori]y for the service to

" which they will be subjected.

(8)

..(9)'.

Whete pipe is embedded in concrete, it shall be carefully set to the reqmred lines and
grades and 'securely braced and held so that no movement shall occur during
concreting operations. Pipe supports to be embedded in concrete shall be made of
which will not deteriorate, weaken or cause damage to the pipe.

‘Replacement Work and Workmanship

Piping shall be replaced in the location, elevation and to line shown on the drawings
which is referred to existing state. All lines shall be sloped to allow drainages to the
lower point. All piping shall be fitted and assembled to introduce the minimum of
stressing to the pipe and fittings, and the assembly shall conform to the best piping
practice. The Engineer shall be the sole judge of the standard of workmanship. All
pip'es shall be supported shown on the drawing which is_referfed to the existirig state

and approved. All piping shall be supported and installed to avoid pockets that will

not drain completely. All treads shall be accurately and clearly cut, and burrs shall be
removed. Pipe unions shall be fitted where neccésary to facilitate installation or
maintenance of equipment. Junction of copper to férrous pipe shall be made with

bronze adapter if necessary. | |

Test for Plpmg System

.PC 2 shall test all plpelmes as directed by the Engmeer and shall provide all labour,

material, pump, plugs, gauges etc., required to make the complete test. Lines shall be
tested in convenient sections. In the case of failure due to faulty workmanship on the
part, material failure or leak, they shall repair all damage and leak, replace the faulty

material, and retest the piping until the tested section is acceptable to the Engineer. All

plpmg system shall be ﬂushed clean prior to test. Before testing, all anchor-blocks,
thrust support, and hanus shall be in place: If piping is tested in sections, temporary

- end caps shali be fitted to the approved position. Each section shall be slowly filled
“with the test medi'u‘m:,_ care being taken to expel all air from the piping if liquid is used.

.- For acceptance, the test pressure shall be remained constant for the test period without

additional pumping water into'the section under:test. 'If a drop in pressure occurs,

‘Jeaks shall be repair_ and the pipe line retested until acceptable.



(10) Galvanizing

Unless specifically mentioned to the 'contrary all iron and steel shall be galvanized
after all fabrication completed. The zinc coating is to be uniform, clean, smooth and
as free from spangle as poss1b1e Galvanizing shall be applied by the hot dip process
for all parts other than steel wires. All steel wires shall be galvamzed by an approved
process before stranding. The preparation for galvanizing shall not distort or
adversely affect the mechanical properties of the materials. After ga]\:anizing holes
shall be free from modules of specter. Manufacturer's attention shall be given to that
galvanized parts are subject to the formation of white rust during shipment or storage
on the field, and special treatment shall be made during galvanizing process to prevent
the formation of white rust, the detail of which shall be stated.

1.15 Protection, Cleaning and Painting

All machined parts or bearing surfaces shall be cleaned and protected from corrosion before

' leaving the manufacture's plant by the application of the rust preventive lacquer, or a
peelable plastic film. Where the latter is impi"acticable such parts shall be heavily covered

~with high melting paint grease. After replacement such part. shal! be cleaned wnlh solvent
and lopped or pohshed bncht

All parts, other than machined parts, which will be exposed after reb]_acement shall be
thoroughly cleaned and given two coats of best quality primer and one coat of best quality
finish paint before leaving the manufacture's plant and further one coat of paint of an
approved colour after replacement and 'touching up on the site, except such apparatus as
panels and instrument which will be finish painted under approved procedure. Primer shall
be applied to surfaces prepared in accordance with the paint manufacture’s instruction. the
surface shall be wiped clean immediately prior to applying the paint." The primer and finish

coats of paint shall be applied usmg the methods and equlpment recommended by the
manufacture. '

The internal surface of all pipeline shali be cleaned out before mstallanon and agam prior to
commissioning, to endure freedom from dirt, rust, sale, welding slag; etc. " All exposed
pipe shall be colour coded for identification after setting up is comp]eted The code system
shall be applied by the same as exlstmg system '
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1.16 Packings

Each item shall be packed properly or protected for shipment from the place of manufacture
to the site. Each crate or packing shall contain a packing list in a waterproof envelope, and
~ a copy in triplicate shail be forwarded to the Engineer prior to dispatch. All items of
materials shall be clearly marked for easy identification against the packing list. All cases,
packings, 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 slings and shall bear an identification
mark relating them to the appropriate shipping documents. The Engineer shall reserve the
right to inspect and approve the equipment and the packing before the items are dispatched.
The Contractor shall be dircctly' responsible for enduring that the packing is suitable for
transit and such inspection will not relieve the Contractor from responsibility for any loss or
damage due to faulty packing.

1.17 Delivery

No part of the work or Contractor's equipment shall be delivered to the site until approval
in writing has been obtained from the Engineer for such delivery. Each application shall
include a complete shipping list of the contents of each_packing to be delivered, and shall
indicate the anficipat‘ed date of delivery and the serial number for each component to be used
for identification and evidence of the insurance. Upon shipment of each package or item,
copies of shipping documents comprising of Bill of Lading, Detailed Invoice, Packing List,
Insurance Policy and Inspection Certificate shall be received by the Employer in () copies,
at least one week before arrival of the cargoes at Saigon port and by the Enginecr in ()
copies.

1.18 Test Procedure Instructions

_ The Contractor shall submit to the engineer for approval, during or immediately following
the submission of drawing, an instruction procedun, descnbm g each test to be performed
for commxss:on and performzmce testing,. ' ' '

The procedure shall define the sequence of the tests, the equipment preparation and

operation procedures to be followed and the detailed proéeduré for conducting the tests and

moreover shall contain performance guaramees desagn values, technical pamcu]ars or any

other standard data for testing which will be treated as cmerla for the evaluation of each

test. These mstructlons shall be submltted for approval and dlstnbuted in the same manner
as the drawmgs ' ' : :
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1.19 Field Test

During the repairing or replacement works of each item of equipment, govemor, piping
system, etc., tests shall be performed, as specified herein, to establish the accuracy of the
assembly and to prove the adequacy of materials and the workrrianship. All tests and test
procedure shall be approved by the Engineer. PC-2 shall perform the following tests, as
applicable to endure that the equipment has been correctly repaired or replaced, all
necessary adjustments and settings made, and is in sound condition to run under load by
the instruction of the manufacture's guidance experts.

(1) Oil Pressure System

- Measurement of oil pump discharge valve

- Adjustment and setting of unloader.pilot valve

- Continuous operation test of oil pumps

- Méasur_é:ment of relation between oil level and pressure valve in main tank -
- The time of cil pressure making by air compressor-

- Adjustment and setting of safety valv{_: :

- check of oil level control system

- Setting of oil level switch and pressure switches

- Insulation resistance measurement of motor

(2) Air Compressor

- Continuous operation test of compressor

- Adjustment and setting of safety valve

- The time of air pressure making in air tank
- Adjusting and setting of reducing valve

-- Insulation resistance measurement of motor

(3) Water Supply System

- Strainer opcrauon check : S

- Mcasurcmcnt of coolmg water pump dmcharge valve
- Contmuous operation test of pump,

- Automanc start and stop of stand-by pump

- Operation check and settmg of relays

- Insulation resistance nlc_asurcnlcnt of I_ncl(_)r'
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{4) Governor and Turbine

- Check of control device

- Automatic start and stop device

- Adjustment and setting of rated speed

- Adjustment and setting of limit switches

- Characteristic of needle distributing valve

- Characteristic of deflector distributing valve

- Adjustment and setting of deflector and needle valve servomotor closing and
opening time

- Adjustment and setting of distribution valve and control valve

- Adjustment and setting of servomotor stroke for turbine starting and no-load
running

- Adjustment range of speed droop .

- Relation between needle valve servomotor stroke and deflector servomotor stroke

- Measurement of differential pressure of each servomotor

- Operation check of needle valve for jet brake

- Unbalance check of needle valves

- Characteristic of speed signal generator (SSG)

- Manual operation test on the site. .
- Remote operation test from the control room

(5) Inlet Valve and Bypass Valve

- Check of water leakage

- Check of operation

- "Adjustment and setting of operation times

- Characteristic of inlet valve distributing valve

- - Characteristic of bypass valve distributing valve

- Adjustment and setting of bypass valve servomotor closing and opening time

S2-1-107







 SECTION 2

TECHNICAL SPECIFICATIONS FOR TURBINES AND ANCILLARIES

2.1 Runners

The runners shall be of one casting type. The buckets shall be made of stainless high nickel
cast steel (13-4% Cr-Ni). The bucket stems shall be made to endure the repeated and
centrifugal stresses. |

The runners shall be completely balanced and interchangeable with the existing runners in
the power station. The hydraulic surfaces of buckets shall be carefully ground to templates
and smoothly finished. '

Each portion of the runners shall be inspected by the most adequate method which is
subject to the approval of the Engineer. The finished runners shall be accurately balanced
statically and dynamically, and satisfactory for all rotating speed including the maximuim
runaway speed. The static balance shall be demonstrated to the satisfaction of the Engineer,
before delivery to the site.

The Contractor shall guarantee the runners against excessive pitting caused by cavitation for

a period of one year from the date of the Acceptance Certificate. Excessive pitting is

defined as the removal of metal from the runner aggregating 0.4 grams per one hour or
mor__é;, and as the reduction of the bucl-_c'etr thickness at any point of 15 percent or more.

Erosion and damage caused by suspended matters in the water or corrosion caused by
chemical composition of the water is not intended to be covered by the pitting guarantee,

The runner shall be fixed to the flange of the geﬁerator shaft by the straight reamer boits and

lock plate solidly._ Thé bolts shall be locked in position to prevent loosening during
operation. L - -



Item, number and material supplied under the Contract are as below:

Item Quantity . Material
Runner ‘ 4 sets SCS 5 of JIS G5121
Straight reamer bolt 48 sets SNC 631 of IS G4102
Lock plate for the above 48 sets SPCC-SD of JIS G3141
Cover 4 sets 5S 400 of JIS G3101

Bolt for the above cover 16 sets S35C of JIS G4051

Reference is made to the attached Figure _____

2.2 Upper and Lower Nozzle, Needle and Deflector

Nozzles for supplying water to the turbine runner shall be designed for a hydraulic pressure
of ____ kg/em? and constructed to produce the most uniform jet and shall be equlpped
with automatically operated direct-motion needles.

“The existing main nozzle bodies shall remain for the further use. Each nozzle tip shall be
provided with a renewable seat ring at the final point of water discharge. The needle tip
shall be replaceable, made of stainless steel and securely locked to the stems.

In order to prevent excessive pressure rise in the penstock and to endure quick response
and power speed regulation with a jet deflector, the deflector shall be of the cut in type,
constructed of steel with stainless steel overlay cutting edge including the hydraulic
passage. Each deflector shall be constructed to withstand the maximum discharge from the
nozzle. - ' ' ' '

Item, number and material of the renewal or replacement facilities are as follows:

fem . - '  Quantity . - - Material -

Needle head ~ Bsets SUS 403 of JIS G4303
Needle tip _ 8 sets _SUS 403 of JIS G4303
Needle spindle ' 8sets.  S35C of JIS G4051
Needle servomotor spindle 8 sets - S35C of JIS G4051
Balance piston’ | ' ' 8 sets S35C of J.IS G4051
Needle spindle liner -  I6sets.  BC3ofJISHSII
Protecting pipe for needle spindle 8sets  STPG38S of JIS G3454.

Needle guide ] . 8sets . $S400of JIS G3101




Item Quantity Material

Upper nozzle 4sets  SC450 of JIS G5101
Lower nozzle Asets  SC450 of JIS G510
Nozzle tip " 8sets  SUS403 of JIS G4303
Deflector tip 8sets  SCS1 of JIS G5121
Deflector head gsets  SC450 of JIS G5101
Key for deflector head 32sets  S45C of JIS G4051
Balance piston sleeve gsets BC3of ISH5111
Balance piston guide bushing 8sets  BC3of JIS H3111
V shape gasket for balance piston 40 sets  leather | '
Cover bushing for neédle SErvomotor 8sets  BC3 of JIS H5111
Spring for needle servomotor 16 scté_ SUP8 of JIS G4801
Piston ring for needle servomotor _ 16 sets  special cast iron
J shape gasket for upper needle servomotor 8 sets  leather
Gasket for upper needle servomotor 8 sets  oil-seal
J shape gasket for lower needle servomotor 8sets  leather
Gasket for lower needle servomotor ' 8sets  oil-seal
Bushing in needle servomotor 16sets  BC3 of JIS H5111
Bushing in link for restoring mechanism 16 sets-- BC3 of JIS H5111-
Link pin- o [6sets  S35C of JIS G4051
Buéhing for upper deflector bearing 8sets  BC3 of JISHSHIL -
Bushing for lower deflector bearing 12 sets  BC3 of JISHSII
Bushing for deflector bearing §sets  BC3of JISHS111
Bushing for deflectorarm [6sets  BC3 of JIS H5111
Bushing for governor arm 4sets  BC3of JIS HS111
Deflector operating rod pin 16sets  S35C of JIS G4051
Bushing for governor bearing 8sets  BC3 of JISHSIII

- Round rubber gaskets 4sets  rubber
Oring 4 sets

Reference is made to Figure __.
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2.3 Baffle Plate of Turbine Housing

The damage exists on the wing viewing from the lower nozzle. The following
rehabilitation works will be conducted at site: '

() Cﬁtting out of the damaged baffle plate and the related portion from the existing
housing in the suitable section to reweld the new baffle plate after disassembly of the
upper housing,

(2) The existing baffle plates shall be replaced with new plates after the weld-repair in the
same dimension and structure as those of the existing plate.

The baffle plate shall be constructed to withstand the maximum discharge by the jet water.
Four (4) baffle plates shall be supplied in material quality of $$400 of JIS G3101 for the
replacement. ' '

2.4 Jet Brake

A brake'nozzle' is provided on each turbine being arranged to direct a stream of water
against the backs of the buckets to restrain the rotating part of the turbme after the umt will
be taken off. A needle valve shall be provided for control of the nozzle. -

Item ~ Quantity Material

Nozzle for jet brake dsets  SUS 403 of JIS G4303
Needle valve for jet brake with 4 sets o

servomotor (95 mm)

2.5 Deflcctor Servomotor

. The deflector servomotor is of the oil pressure actuated type, having sufficient capacity to
operate the jet deflectors under all hydraulic condition and minimum oil pressure from the
governor oil system. '

Such automatic cIosmg shall take placc at a controlled rate which will not result ina
penstock pressure rise in excess of percent of the max:mum gross head.

Item, number and material of the supplied facilities for repair are as follows: .




- Item Quantity Maierial

E Round rubber gasket 4 sets rubber
L-shape gasket 4 sets leather
V-shape gasket 32 sets leather
Adopter : : 8 sets

Piston rods 8 sets S45C of 1IS G4051

2.6 Inlet Valve

The c.xisting intet valves are of sphericél type. The main valve is operated by oil pressure,
and the seat valve is operated by pressured water supplied from the penstock.

The repair of the inlet valve shall be achieved for smooth operation of the valves without
appreciable vibration and without causing dangerous pressure variation in the penstock

under the maximum static head. -

~Item, number and material of the facilities to be repaired or replaéed are as follows:

_ Item Quantity Material .
Materials for repair - ' :
Movable seat - © 4sets  SC49 of JIS G5101
. Valve rotor _ - 4dsets  SC49 of JIS G5101
Valve body - _ - 4sets  SC49 of JIS G5101
Materials or components for replacement . :
Rubber gasket for movable eat. . 4sets  rubber
(Gasket for movable seat . . 4sets  rubber
Bearing bushing R §sets  BC3 of JIS H5111
'Oring for bearing bushing ‘8sets  rubber '
Thrusting ' 4sets  PBC2of JIS
" Basering . . . 4sets  SS5400 of JIS G3101
-V-shape gasket for spindle seal 48 séts ' leather
- Gasket for spindle seal “4sets rubber
Arm pin . .y 8 sets $45C of JIS G4051
Piston rod bushing - - ' 16sets . BC3 of JIS H5111
Pisonpin- o Bsets  S45C of JIS G4051
Piston liner - - ~16sets . BC3of JIS H5111
L-shape gasket for piston . “l6sets. leather -
Bushing for servomotor head cover 8sets  BC3of JISHS511!
. V-shape gasket for plunger - 32sets  leather



Itern _ Quantity =~ Material-

Swivel joint - - ' 8 sets

Fixing bolt for movable seat 4sets  S35C of JIS G4051 0
Piping material for air release in valve 4 sets '

rotor

Round rubber gasket and o-ring 4 sets

2.7 Bypass Valve

The bypass valve is provided for the operation of the inlet valve in case that the upstream
and downstream pressures are not balanced. The exiting bypass valves are of a needle type
and operated by the oil pressure.

ftem, number and material of _the facilities to be replaced are as follows:

- Ttem © Quantity _ Material
Bypass valve of needle type with servomotor 4 sets '
Sluice Valve, 80mm , 80 kg/em? - dsets .
Pipe for :bypass valve ' 4sets  STPG38S of JIS G3101
Bolts and gasket for piping 4 sets - ' Q

2.8 Distributing Valve and Distributor

The distributing valves and distributors shall be constructed so as to smoothly operate
under any pressure of oil and water without vibration under the minimum oil or walter
pressure and to endure the maximum oil or water pressure.

ftem, number and material of the facilities to be renewed are as follows:

lem . ~ Quantity - Material
Distributing va}ve for inlet valve (’)5 mm) - © 4 sets: '
Dlsmbutmg valve for bypass valve (12 mm ) . | 4 sets
Distributing valve for seat valve (25 mm ) ' 4 sets

Distributing valve for automatic drainage valve (12 mm) . 4sets
Distributor for inlet valve control S _ 4 sets




2.9 Discharge Valves

The discharge valves for drainage of penstock and branch pipe shall be fabricated soas to
be smoothly operated without appreciable vibration-and dangerous pressure variation to the
penstock under the maximum static head.

Facilities supplied under the Contract are as follows:

Item - Quantity Matenial

Penstock automatic discharge valve (160mm ) I set
Branch pipe automatic discharge valve (110mm ) 1 set

2;10_ Valve and Piping Material for High'Pressu_re Water Line

Following valves and piping matell'i'a]s. for the high pressure water line shall be supplied
under the Contract. Those valves and materials will be used for renewal of the existing

facilities.
Item Quantity Material
Sluice valve (80 kg/mm2)
61/4B -  4sets
5B o o C dsets
4B : _ - Bsets
- 3B ' ' _ 4 sets
2B ' 12 sets
‘Stop valve (80 kg/mm?) | . o
112 B | | 40 sets
1B o 25 sets
3/4B 8 sets
- 12B 28 sets
Piping materials for high pressure water line  4lots - STPG 370 of JIS G3454

- Copper tube for distributing valve _ 4 sets




2.11 QOil Pressure System

Each turbine is running with a complete oil pumping set for its governor and main inlet
valve. Pressure oil is fed by an AC motor driven pump for the normal service and by a
small water turbine driven pump for the emergent service.

Pump supplied under the Contract shall have a sufficient capacity to drive the servomotor
from the oil reservoir, and shall be complete with its own strainer, safety valve, unloading
valve, non-return valve, and stop valve. The system shall be so designed

that in case of stoppage of the normal motor driven pump due to voltage drop, the pump
shall automatically restart after restoration of the power source.

All motors shall be of horizontal shaft, high starting torque, low starting current, squirrel
: cage, induction type, designed for full voltage starting, and totally enclosed.

The 1nsulat|on for the motor shall be in accordance with JIS C4210 or equnvalent standards,
and shall have an approved continuous rating for nature of the equlpment at the ambient
temperature of 40 degrees centigrade.

The cable terminals shall be supplied with-stud-type connectors.

Indoor use control cubicle shall be made of steel sheet with the minimum thickness of X
mm, of rigid, self-supporting construction and supplied with channel base. Cubicles shall
be of weather, dust and vermin-proof construction.  Space heating elements. with
thermostatic control shall be provided in the cubicles. The instrument and control wiring
including all electrical interlocks and interconnecting wiring between other facilities, shall
be completely installed and connected to terminal blocks. The arrangement of control and
protection devices on the panel and the exterior finish of panel shali be subject to the
approval of the Engineer. Colour code of the cubicles shall be manscel code No.
" 7.5BG6/1.5. o | |

All mdxcators such as meters and signal lumps shall be visible from outsule wuhout
openmrT the doors and/or windows.

Following are the materials and equipment for renewal or replacement of the exlstmg oil
pressure sys‘tem supplied under the Contract.




Item Quantity Remarks

Oil pressure pump 4sets 30 kglem?, 280 V/min.
Motbr for the abovc' o 4 sets 22 kW, 1,000 rpm
Air'supply syﬁtem o 4 sets

‘Unloader system _ 4sets  UL-80
Pressure relay 4sets GBW-|
Manual valve 4 sets
Qil safety valve K 4 sets
Dial type level gauge 4 sets .

Level gauge for pressure oil tank 8sets  L=1,000 mm
Pressure gauge S _ 4sets 100 mm

-Qil gauge for sump tank 4 sets
Packing for sump tank 4sets
Oil drainage valve 4sets 150 A
Breather for sump tank _ 4sets

~ - Sluice valve _ 4sets  80A

“Qil pressure control cublcle with 4 sets  except cables and terminal

anchor bolts . from outside

2.12 Air Compressor

-An AC motor-driven air compressor shall be supplied under the Contract. The air
compressor will charge compressed air to the pressure oil tank. The compressor shall be
capable of filling air of the working pressure in an oil tank within one hour.

Followmg are the cqulpment fox :eplacement of the existing air comprcssor system supplied
under the Contract.

_ liem I | Quantity ‘Remarks .
B .Mo_tor-driven 15 kW air compressor: . 1 set 30 k'glcmz;-i,OOO Vmin,
. -Cubicle box for the above with anchor bolts = 1 set | '

: S'pec‘:iﬁcaii'c_)hs for't_he motor and cub’i_éle shall be referred to Cla_u_se.2.l' P



2.13 Water Supply System

The existing cooling water system is separated into two groups; one is for No.1 and No.2
generating units and another is for No.3 and No.4 units. Each system consists of duplicate
AC motor-driven pumps, water head tank, strainer, valves, and necessary pipes. The
cooling water shall be continuously fed to the overflow type head tank of 30 m head and of
300 m3 capacity for each system.

When the normal use pump becomes to stop due to any reason, another shall start
automatically. '

Item, number and material of the facilities supplied under the Contract are as follows:

Item ~ Quantity Remarks

Water supply pump dsets X kg/em?, Y Umin,
Motor for the above 4 sets _

Automatic valve for water supply 4sets 200 mm

Flow relay _ O 4sets -

Main strainer _ 8sets 200 A

Strainer for seat valve and balance piston 8sets 80A

Sand separator for seat valve and balance pistoﬁ 4sets 80A

Indoor use cubicle box with anchor bolts 2 sets
{(except cables and terminals from outside)

Speci'ﬁcations for the motor and cubicle shall be same as those stated in Clause 2.11.

2. 14 deernor

Each turbine is provided with an efficient automatic governor of oil pressure and cabinet
type, and have an ample capacity to operate the needle valve and deflector under zi_ll
operating conditions. At any load it shall regulate the turbine to an 'uniform"_s'peed free from
hunting or surging, and shall make each set 1o operate satisfactorily-in paraliel with the
other in the interconnected system in the station. ' ' '

The governor shall also be capable of iocal hand contxo! and remote eiectncal control from
the control room. .

T 2.2:00




_Turbine speed detector shal! consist of toothed wheel and of non-contact speed pick-up

(sensor) on the end of the exciter shaft instead of the existing permanent magnet generator
for a pendulum motor.

Maximum momentary speed rise caused by sudden rejection of the full rated output of
42,000 kW at any head shall be guaranteed, and shall not exceed 20 % of the normal speed.

The sensitivity of the governor, expressed in percentage of the speed to which the governor
will respond, shall be less than six hundredth of one percent.

The permanent speed droop between no-load and full-load shall be readily adjustable from
0% to 5%. The governor speed shall be adjusted by not less than plus or minus 10% of the
normal speed while running. '

Maximum momentary pressure rise caused by sudden rejection of 168,000 kW (i.e. four
units are connected with two penstock pipes and one surge tank.) at any operating head

_shal} be guaranteed and not exceed 120 m (15% of gross head).

Each governor cabinet shall be provided with the following control and indicating devices.

(1) A solenoid-controlled shutting-down devices (refer to Note 1) for closing and
preventing the opening of the governor servomotor, in case of over-specd, failure of
- oil or under other predetermined condition. .

(2) A speed and load adjusting devices arranged for operation by both hand and remote.

3 A lo_cal' limiting devices arranged for operation by both hand and remote with
indication. ' |

(4) Two stroke indicators showing the needle valve opening.

(5 A manual device for readily adjusting the permanent speed variation and provided

with an indicator to show the setting.

(6) Indicating wattmeter

(7) - Tachometer to show the'turbin_e speed in revolutions per minute.
(8) . Dialtype thér_rhomet_er for bearings
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(9) Dial type thermometer for the inlet and outlet air temperature of the governor cooler @

(10) Oil pressure gauge (refer to Note 2)

(11) Water pressure gauge 1o indicate the water pressure in the penstock and the turbine,
respectively (refer to Note 2)

(12) Sequence indicator

(13) Signal lémp for the machine running shall be mounted on the top of the cabinet for the
remote discrimination. '

Note 1:  Existing solenoid-controlled devices and others in the control cabinet to be located
beside the governor cabinet are as follows: -

- nine (9) double solenoids of 20QS, 755, 21DS, 74LS, 658, 748, 20WS, and
20WCS '
- four (4) oil pressure relays.of 63Q1, 63Q2, 63Q3, and 63Q4
- one (1) water pressure relay of 63W | . _ c
- twine head strainer for oil pressure system '

'Following spare parts and tools shall be supplied for maintenance of .the facilities
for a period of 3 years. The Tenderer shall indicate m his offer the quantities
supplied by him of each part and tool: ' '

- lamps

- fuses

- printed circuit boards

- switches

- lamp removal tools . _
- printed circuit board adapter for detailed measurement of board

- - other parts and tools recomimended by the Coniracl_'or - '
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Note 2:

Following external devices may be optionally mounted on the facilities:

(1) Automatic load regulator (ALR)

The regulator receives the load setting signal and the actual load signal. The
needle opening control signal is transmitted to the governor so that the
output of the generator meets the setting load.

- (2)  Automatic frequency control (AFC)

Receiving the load increase or decrease signal from the central dispatching
center, the load control signal is transmitted to the governor and the feed-
back signal of the actual load is transmitted to the central dispatching center.

Water pressure shail be measured in meter unit, while oil pressure shall be
indicated in kg/cm? unit. All pressure gauges shall be provided with stop valves
and devices. for bleeding of entrapped air. Al instrument shall be of high grade
accuracy type, and the test certificates shall be submitted with the pressure gauge
and tachometer. Following transducer shall be supplied for the governor cabinet
for indications on the control board:

- one for speed indicator

- two for indication of opening condition of the needle valve
- one for indication of load limitter
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