13.2 'ELECTRICAL PIEZOMETERS

13.2.1 Generat ,
The Contractor shatl supply, install, test and survey

a.

‘electrical p|ezometers at various Iocatuons as shown on the Drawmgs in
the foundation of the embankment;

electncal plezometers at the various locataons in tne |mpervlous zone of

_ the embankment;

* cabling up to terminal boxes in the gailery and the termtnatlon of such
- cabling. o , : PR

'13.'2'2 Etectrlcal Plezometers for Foundatlon E

- ,_'_; ) a- N
7 10KB manufdctured by Kyowa Dengyo (Tokyo, Japan) or approved
-_equwatenl and shatl conform to the fotlowmg ; :

Electricat piezometérs for the foundahon shal be of the model type BP-

-':'.'.Capacny LTI 5-,: 10 kgf/cm2 k

Rated 0utput (OutpuUInput) o more than 1m VIV {or more
_ than 2000x10-6 stram)
s Non Ilneanty SRR 1% RO DR i
o '_Recommended Exc:itatlon .-1?“,’ v
tnput and Output ReS|stance :3500hm
Safe Temperature Range : : 0to 80°C
"':_'Safe Overtoad Ratlng “:7150% R

: The holes for the' foundatlon type plezometer shall be 86 mm minimum
-'_dlameter Drilling “shall be by rotary means using clear water. Use of |
" artificial mud, mud emulsuons or any other materials which might affect

‘the’ permeabihty of the foundation around the plezometer tip will not be
" permitted. The holes shall be drilled at the locations and the elevations -
" as shown on the Drawmgs of d[rected : :

"the electncal p:ezometers shall be mstalted Il'l the holes drifled in the
foundation in accordance ‘with the manufaoturers procedures and the _

. ‘detalls shown on the Drawmgs or dtrected , _ : _
'The electncal plezometers sha!l be embedded in sand at the bottom of -

the hole, seated with bentomte and the hole then backf Iled w:th grout

_The. electnoal piezometers shall be connected by means of surtab!e

h'_.,;'f'cables to in the terminal boxes located in the internal gallery laid in
: trenches excavated and protected as Specmed m Sub Ctause 13.1.11.

13 2 3 Eieotncal Plezometers for Embankment

a Etectncat piezometefs for the embankments ‘shall be of the model type'

. Capacny |
‘Rated Output (OutpuUlnput)

“1l 7 BP-10KC manufactured by Kyowa Dengyo (Tokyo Japan) or approved_ o
:.-.;Eequwatent and shal! cOnform to the follomng _ :

10 kgf/cmz

- _”:more than 1m VN (or more -
" thian, 2,000x10-6 strain) -




b, The electrical piezometers for the enbankments shall be faid in
protective surrounds in offset trenches excavated at right angles to the

1324

- Non-linearity T 1% RO
- Recommended Excitation Voltage :2to 10V

Input and Oulput Resistance : 350 ohm
_Safe Temperature Range ' '_ " . :_Oto 80°C, '_
| Safe Overload Rating - S 1180%

. main trenches and to the same bottom elevation as the main trench.

¢. The Contractor shall install the plezometers type in a horizontal posrlron
in the offset trenches and shall install all connecling cabting in the main
“trenches. Detailed installation procedures shall be as directed .in

. accordance with the detailed specification furmshed by the manufacturer

of the equrpment and as approved

d. The electrical prezometers shall be connected by means of surtable

cables to in the terminal boxes located in the internal gallery laid in
‘ trenches excavated and protected as specrf ed in Sub- Clause 13 111,

lnstatlatron and Testmg

“a. The Contractor shall mstall the cables and the electrrcal prezometers in

the dam embankment and its foundatlons at the various levels required

R for . each sel of tnstallatrons rn accordance wrth the approved_

: procedures

b .The Contractor shall have aVarlabIe at the trme the surface of the earth

. ¢. The Gontractor shall not be cover any layer of cablrng untrl approved by
" the Engineer. Backfill material and compaction shall be in accordance -

1325 R i R T o

" Measurement, for payment for the supply mstallatron testrng and surVey of S
-+ electrical plezometers will be made of the number of instruments rnslalled in -
o accordance wrth the Dravwngs or as drrected by the Englneer IR

1326

© - fill of the dam embankment reaches a level at which the piezometers are

to be connected to a terminal box, a suitable route for, and all labour

materials and Equipment necessary for the satisfactory. completlon of all - |

L protectrve ‘'surrounds’ for instrument cables to the termrnal boxes located
in the internal Galléry as .shown on the_ Drawmgs in" accordance with

o - Sub-Clause 13.1.11. Tubes and cables required to connect instruments
" at different levels in the dam embankment shall be ralsed as shown on
. the Drawrngs and in accordance Wlth Sub Clause 13 1. 11 :

" with Sub Clause 13. 1 1tand as shown on the Drawrngs or as drrected_

Measurement .

Payment

_-.-Payment for the supply. |nsta|iatron testrng -and . survey; of: electrical .~ -
SR plezometers will be made at the rate per tnstallatron tendered thereforinthe -~ -
~. Bill of Quanilities (Item M.1.1-and M.1.1.2). These rates shall inciude the cost -
of supplymg, installing, testing and surveying all instruments, cables, riser

- pipes, the cost of “excavating trenches and conslructing protective

E surrounds, drilling and backfilling drilled holes where applrcable and the cost " '

Bk of termlnatrng the cables at terminal boxes




13.3
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DEFORMATION MEASURING INSTRUMENTS

General : : o
The Contractor shall supply. lnstall test and survey all the deformation

a.

Umeasunng instruments comprising the following

Foundation Deformallon Meter o oo
The foundation deformation meter shall be lnstalled ina borehole in the

“embankment foundation at the location and between elevations as
- shown on the Drawings or directed. The function of the foundalion
- deformation meter is to measurement of change of elevation of the
-ermbankment foundation relative to the bottom of the borehole. The

Contractor shall supply and furnish an electrical transducer for
measuring the distance from the foundation surface to the end of the
steel rod anchored at the bottom of the borehole. The transducer shall

- be connected by means of suitable cables to a terminal box located in

the internal gallery along cable lrays wathm the gallery

‘Jomt Meters e

- Electrical tn-axaal jolnt meters shall be mstalled on lhe connectlon Jomts

 of thé internal gallery at locations as showrs on the Drawings or directed.

“Thé function of the joint meters shall be to measure relative

- displacement of adjacent blocks of the internal gallery. The joint meters

- shall be connected by means of surlab!e cables to a termlnal box inthe
internal gallery ' Lo

;"-Probe Extensometer - DR o
‘Probe extensometer w:lh magnetlreed swntch lransducer shall be'

E installed in the impervious zone at location and elevations as shown on
" Drawings or directed. The base of the probe extensometer pipe shall be

“- anchored on the internal gallery concrete and shall consist of a column -

‘-of telesc0pmg Tlengths of l’lgld PVC pipés complete with horizontal

_crossarms with magnet rings at regulaf intervals as shown on the

. Drawings or approved equivalent. The installation will be carried out

- during construction of the embankment and shall be such as to allow the - -
: measurement of changes in the level of each crossarms by means of an

g 'f_::_'V inductance probe lowered down the column of pipes. -

~13. 3 2 Instrument Specuf‘cauon
- a.

Foundat[on Deformation Meters '_ S : i
Foundation deformation meters shall be of the model type BJ-SODS

manufaclured by Kyowa Dengyo (Tokyo, Japan) or approVed equrvalent o

| s,_j _and shall conform to the followang

Rated oulput e EI = 1 mVN (2 000x 10 slraln) or hlgher
‘_Non Lineanty L= 2% RO
- Safe eXc;tallon vollage - 0V _ |
Vo -lnputand output reststance E -—350 ohm SR
' ‘-f‘f'_Safe temperalure range "f:f-:; v= ~20 to 70°C '

’ "r";sé-‘f.'_,Safe overload ratlng B 110% | "',j T

s



b

Flectrical Trr-AxraI Jomt Meters -

Electrical tri-axial joint meters shaIl be of the model type BJ-10AT
manufactured by Kyowa Dengyo (Tokyo, Japan) or approved equivalent

- and shall conform to the fotlowrng

" Rated output - = 1mVV (2 OOOx 1043 straln) or higher
Non Linearity . =%15%RO
 Safe excrtatron voltage =~~~ =2t0o10V
- Inputand output remstance _' : "350 ohm (450 ohm output resrstance
T T T P at0°C) R
7 '_i'Safe temperature range S =-30to 80°C |
| Safe overload raling - = 120% . .

e

(i) 'The column o the probe extensometer pipe shall consist of

Probe Extensometers o

“lengths of thick walled rigid PVC pipes manufactured to JIS K

- . 6741 each 1.5 m long, with 0.5 m long overlapping joints belween
L 'tengths and fitted with O-ring seals to exclude completely the
. entry of both soil and water The inner tubes shall have a 77 mm

.- internal diameter and 89 mm external diameter and shall be large
 enough to pass the inductance probe with a minimum annutar -

clearance of 2.5 mm, The outer tubes shall have an internal

. diameter of 126 mm and external diameter of 140 mm and shall " .
- be designed to suit the O-ring seals. All tubing shall be capable of
. withstanding an- internal pressure of not less than 2.5 kgflcm* -

:_ .. without showing any signs of rupture or leakage when this
- ... pressure is maintained for a penod of 2 minutes. The base of the

- pipeé shall be ‘anchored on the internal gallery concrete as shown -
- on the Drawings and the column shall terminate in a protectrve L

cover on the crest of the dam embankment

() - The crossarms shall be 1 6m Iengths of channe! sectron wrth 300

- mm x 400 mm steel setilement plates at each ‘end and shall have

‘a crrcular hole surrounded by a magnet ring in the centre of the -
pase plate through which an inner length of tubmg shall pass but

shalt notbedrrectlyconnectedto rt e

1333 Installation - . .o

S a.

- The foundation deformation meter shaII be mstalled in accordance wnh_'_ . L

g b 'Tn-AxraI Jomt Meter e

Tri-axial Jornt metérs shall be mstalled in accordance wrth the e
- manufacturer's mstructrons the Drawmgs and as d:rected

Foundatron Deformatron Meter N

: _the manufacturer s |nstruct|ons the Drawmgs and as drrected

' Probe Extensometers

The probe extensometers |nstallat|ons shall be mstalled in rmpervrous :
zone of the dam embankment in accordance with the Drawings and the -~
approved procedures. The Contractor ‘shall excavate trénches to the "=
- dimensions and procedures shown on the Drawings in the surface of the
" impervious Zone at every level reqwred and shall auger vertically below
- the floor of the trench to expose the protectrve cover on'the top of t‘ne .

o }_1'3--8_', o




%)
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preceding segment and carry out any hand trimming and hole clearing
required. After installing the next segment and fitting the protective

~ cover, the Contractor shall place and compact selected impervious zone
'materral in the hole and in the trench about and above the instaltation,

. using approved hand operated mechanical tampers. A minimum of 500
“mm of compacted selected impervious zone material shall be placed
above the protective cover in the trench before resuming normal placing
and compaclion. Crossarms shall be installed in every second trench at

5 m intervals above the foundation of the crossarms, in accordance with

. the approved procedures and trenches and crossarms shall be

~ " orientated as shown on the Drawings. The selected impeivious Zone

material shall be in accordance with the requ:rements of Sub-Clause
: 131 11

Measurmg Equrpment

- ~.. . The inductance probe of the probe extensometer used for Iocalmg the
“. o crossarms with magnet rings installed in the dam embankment and for
.+ determining their levels shall be attached to but insulated from the

.. measuring tape and their ends shall have suitable connections for attaching

~toa portabte measuring unit at the top of the column which shall indicate the

‘, “change in inductance as the probe passes through the hole in a crossarm.

- The measuring tape shall be wound on a: suitable reel to facrtrtate the

- readrngs and the storage of the tape K

_13.3_.5

Measurement T, :
Measurement for payment for supplyrng, mstallrng, testlng and surveying

o Foundation Deformation Meters, Electrical Tri-Axial Joint Meters and Probe

Extensometers will be made of the number of instruments installed in

- accordance with the Drawings, the Specification, the manufacturer's

1336

recommendatrons or as drrected by the Engmeer

Payment

':-: a. Payment for supplyrng, rnstallrng, testrng and surveymg Foundatron

- Deformation- Meter will be made at the rate - per installation tendered
: therefor in the Bill of Quantities (Iltem M2). The rate shall include the cost
~ of drilling and backfilling, installing the equipment in accordance with the
-manufacturersrlnstructlons supplylng and termrnatrng cabhng at a

et termlnal box.

b Payment for supplylng, rnstailrng, testlng Etectrrcal Tn-Axral Jornt Meter

. will be ' made at the rate per installation tendered therefor in the Bill of

" Quantities (item M3). The rate shall include the cost of installing the

- eqmpment in accordance with the manufacturers |nstruct|ons supplyrng

" and terminating cabling at a terminal box

"'.'3‘:‘:"'_ffe'..‘f‘Payment “for _ supplying, instaltlng, testrng and surveyrng Probe

i Extensometers with MagneUReed Switch - Transducer will be made at

o " the rate per installation tendered therefor in the Bill of Quantrtres (item

i © M4). “The ' rate’ shall include the cost of excavatlng and backfilling

- "~ trenches, augering, if neCessary, excavatrng and concreting the base of

" the column, placing and compacting selected impervious Zone material

i _lmmedrately adjacent to the installation, which shall include the PVC

- . pipe, crossarms with magnet rings and supplying the mduclance probe -

' ,_ and atl ancrllary equrpment lncludrng the read out unrt
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13.4.1

- . onthe Drawings or as directed by the Engineer.

1342

“The Contractor shall supply, install,

- STRONG MOTION ACCELEROGRAPHS

General T
test and survey strong motion

accelerographs in the internal gallery and on the crest of the dam as shown

Instruments _Speciﬁcation and Installation ’

- & The strong motion acclelerogiaphs shall be of underground-type and

 surface-type corresponding to their installed locations and shall be to the
approval of the Engineer. .~ BT

b. Each Strong motion accélefographs' shall be self—bb'nt'ained baftery-

powered and enclosed in a waterlight case and shall have 3

- accelerometers recording mutually perpendicular accelerations, ' 2

horizontal and 1 vertical, with at least 4 traces on film or magnetic tape,

“Including a time reference trace in addition to the acceleration traces.

-~ Each accelerograph shall be activated within 0.1 second by a trigger

- which senses the initial ground motion and which by intérconnection can

e 'The_écce!e‘rOQraphs shall also have the foilov;.ring chaf_acteristiég:_ |

d. The accelerographs shall be mounted in a concrete pit on-the crest of o
i+~ the dam and on a concrete plinth in the internal gallery, as shown on the o

trigger ‘all other accelerographs in the dam. Each accelerograph shall |

- continue t6 operate as long as the trigger detects the éarthquake and for
“a minimum “of 10 -second ‘afterwards. "It ‘'shall be reactivated by
- subsequent shocks. The total recording time shall be not less than 10
minutes. - - e LT :

" Range of frequency calibration 1041030Hz
"sé_h;'o,myuy‘ 10mwga| L
Max. va!'ué'o_f pdssible ééiibratioﬁ_ .- 1000 gal. .

“o . Drawings and in accordance with the mahufacturer's instructions. .

1343

Measurement

5 Méésur_eiﬂéht; for péyméht, of the supply ins_léllaﬁdh; testlngand siifvéying ) o
- of strong motion accelerographs will be made of the number of -

- - accelerographs installed in accordance with the Drawings or as diected by

- %i{iﬁc} |

the _Eﬂgin’?é_f. o

Payment

.. Payment for the supply, installation, té‘s"_ti'rig and éurﬁéying b;f‘.,s_t'rong motion
" .- accelerographs will be made at the rate per installation tendered in the Bill of

" Quantities (ftem  M.5). This rate shall include the  cost of excavation,

7 concrete pit, concrete plinth, the recorder, supply, installation, testing and L

. any othef necessary work connected therewith, . - i




O

13.5

1364

SURFACE MOVEMENT MARKERS

General
The Contractor shall supply, mstall and survey surface movement markers

- on the crest and on the upstream and downstream faces of the -

"embankment, control stations and benchmarks as shown on the Drawmgs

R or as dsrected by the Engrneer

1352

Materlals and lnstailatlon

a. Galvanised steel bar 25 mm in dlameter wrth a cross cut rnto the upper
end shall be furished for all movement markers, bench marks and
control stalions as shown on the Drawings or directed. The survey pins
shall be of shape and srze as shown on the Drawmgs or drrected

b. The Contractor shall carry out all work necessary for the mstal!atron of

surface movement markers and crest movement markers and

" bénchmarks within hormal survey tolérance of the required position as

shown on the Drawing and shall comp]ete the installation as soon as

... practicable after placement of the rockfill in outer pervious and rip-rap
. zones in the Iocatrons at which surface movement markers are required.

e The Contractor shall construct the upstream and downstream surface

movement markers at the Iocatrons and to lhe detatls shown on the
Drawrngs ST SRR : :

_ ', d. The Conlractor shall construct the crest mOVement markers next to the

-.crest roadway at the Iocattons and to the details shown on the Drawrngs

. en The Contractor shall excavate and construct benchmarks ‘and control

.- slations at locations directed by the Engineer. Where practicable, and
- directed by the Engineer, bench marks and conirol stations shall be -
: mcorporated mto permanent ngrd struclures on rock foundattons

f Concrete, “reinforcement and constructron shall be in accordance wrth
- - Section 9 of the Spemfcatton R T TN

g After construchon . of markers and concrete has galned suffment o

strength, as approved by the Engineer, the Contractor shall backfill or
~ place the outer pervious or rip-rap zone material taking due care not to

-~ damage the markers. Any damaged marker sha!! be repa|red or replaced
B by and at the expense of the Contractor :

. h. After completion of work on the dam embankment the posrtrons and _

.- elevations of all surface markers shall be precisely surveyed and co-
ordinates calculated to the nearest 5 mm and this data, including

.. computation shall be reported to the Engineer in writing and shall be f
subject to the Engrneers approval. The surveys to establish elevations -

~ - and co-ordinates shall be done using ‘the permanent bench marks and

- control stations included in this clause whose elevations and elevations
. shall ‘have been- previously established using the construction survey -

o control systern and haVe had the Engrneer s pnor apprOVa! o

Measurement e e e e
Measurement for payment for movement ‘markers ~of -the various

"'categones bench marks and control stations will be ade of the number of

" markers of each type mstal!ed in accordance wrth the requrrements of the
: Specrﬂcatlon L >

T T



13.5.4

Payment

Payment for supplying and rnstallrng movement markers in the upstreem
surface, downstream surface and crest of the embankment and in natural
ground, benchmarks and control stations as directed will be made at the

" applicable rate per movement marker or benchmark or control station

~ work required for the supply and rnstatlatron and survey of the markers as
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13.6.1

tendered therefor in the Bill of Quantities (tems M.6.1, M.6.2, M.6.3, M.8.4,
M.6.5 and M.6.6). These rates shall include the cost of concrete,
reinforcement, survey pins, excavation, backfilling, surveyrng and all other

descrrbed in thrs Clause
S_TANDPIPE PIE_Z_OM‘ETERS_‘

Generat

" "a. Thé Contractor shali install Casagrande Aype standprpe p:ezometers in
. the locations and to the depths shown on the Drawmgs or as drrected by :

o the Engrneer

; _ b. The Contractor shall subrmt futt detarls of the Casagrande ptezometer tip

- 13.76.2'

b Casagrande prezometers shall be embedded in sand and seated \mth .
-+ bentonite at the bottoms of holes and the hole backfi lled wrth grout

. . d. The cap of the standprpe shall be fi nrshed in a manner apprdprrate to the_

- . and reading device proposed to be used. The method of reading may be
. by sounding, pressure transducer, s0n|c or other and shal] be subject to

o the approval of the Engrneer

c. The plezometers to be furnrshed and mstatted shatl lnclude all tubrng,
. cables, accessories and readout devrces S

.'d. In the event of a pneumatrc type readout system berng adopted the

) followrng Specrf catron shali appty

-.'fj'_Srze S e vosd4mm

. Maxrmum pressure ""fZBOmHZO ,'f.
- Repealabilty ... i20 035mHzO
b :'Typrca| Draphragm Drsplacement :0.01 ml . -
Filler e R f:,Srntered StarnlessSteel 50 o
o ... 7 micronporesize
. -_f_'Materials} | ARSI + ABS and PVC plastic body,
, _ oo o synthetic rubber draphragm
Safe Overload Ratrng e 5.120% e T
Installatron |

a. Holes for casagrande plezometers shall be 100 mm drameter mrmmum
drilled by rotary drrllrng usrng clean water - S

¢ ANl work shall be in accordance wrth the appro\red worklng Drawrngs e
~ which shall mcorporate the manufacturer's msta!latron recommendatlons Co

: type of read out devrce to be used

8 13-»~1‘2.‘;' BRI
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:-13;7;3 e T e |
o _Measurement for payment for termmal boxes shall be made of the number

1374 SR T E
 a. Payment for lurnrshxng and rnstallrng termlnal boxes will be made at the

13384 G e
L The Comractor shall construct tWO adjacent seepage measunng facrlmes in

1;3.5.3

Payment

Payment for the supply. ;nstallatron testing and survey of standpipe
piezometers will be made at the rate per installation tendered therefor in the

- Bill of Quantities (item M.9). The rate shall include the cost of drilling and

13.7

13.7.1

backfiling holes, supplymg, installing, testing and surveymg all instruments,

- tubes, cables, riser prpes and all ancillary measuring equipment and readout

devrce

TERMlNAt_ eoxEs |

_General :
~a. ‘The Contractor shall rnstall termlnal boxes of a desrgn approved by the

- Engineer at the: tocatrons shown on the Drawrngs or as drrected by the

o Engmeer o _
" b. The terminal boxes shall consist of steel cabmets “complete wrth panels

.- with capacity for 22 channels and surtab!e for readmg b; the portabte
dlgrtal readout unrt : : : S

. c. The oulput srgnal cables from the electncal prezometers the foundation

- deformation meters and the electrrcal tri-axial meters shall be termmated

at the panels inthetermmal boxes RECT

| d. The Contractor shall complete each terminal box at least 21 days before

_ the anticipated date of mstallatlon of rnstruments whrch will be connected

) ‘dlrectlyto it

13.7.2

Constructron

. Terminal boxes. shall be surface mounted on the concrele walls of the

. lnternal gallery usmg approved masonry anchors P

Measurement

- of terminal boxes completed in accordance wrth the Drawmgs or drrected by
s ‘the Engrneer I R -

Payment

" rate per terininal box tendered therefor in the Bill of Quantities (item
- M.7). The rate shall include the cost of supply and lnstallatron of the

© 7 terminal box comptete with panel suitable for 22 channels.

';:""'..ub:._?-:Payment for term]natmg rnstrument cables is not’ lncluded in thls rtem _

S and, shall be mctuded in the rates for anstruments for which the cables -

138,

";used

__SEEPAGE MEASURING FACILITIES

General

T the internal gallery under the downstream toe of the semi-pervious zone at =

- the" locations shown on the Drawings or directed by the Enginéer. Each =

.+ facility to be_provided_shall. include seepage drains of. 300 mm diameter .
SANE perforated relnforced concrete plpe 200 mm drameter stee! prpes Ieadmg



from the perforated seepage collector pipes to the seepage measuring pool,
wave suppressing baffles, a vee-notch weir and staff gauge as shown on the

' _f Drawrngs spectﬁed hereunder or directed by the Englneer o

- Metalwork items supphed in accordance with this Clatse shatl compty wrth

o the reqwrements of Sectton 11 of the Specmcatton

13.8.2

Reqlttremente
a. Pipes

Reinforced concrete plpeS shall be precast and shatl be constructed

handled and installed in accordance with the requirements of Section 9
~ ofthe Specnt" ication, the Drawmgs and the dlrectmns of the Engmeer '

. :Steel pipes shall be galvanlsed 200 mm drameter schedule 40 steel
- pipe. . _ N

SLob Seepage Measurmg Equment P

13.8.3

 Baffle plates shall consist of perforated stainless stoel plate 5 mm thlck -

. complete with stainless steel accessorres and fastenlngs

‘The vee-nolch weir shall be made from 5 mm stainléss steel ptate cut to

" “form a 90 degree vee-notch and shall include $tainless steel accessories
. and fastenings. It shall be demgned to permtt easy remova! of the we:r
r,;_plate T R AL , -

_As stainless steel staff gauge graduated in | mm shall be prowded and_
mounted next to the welr to enabte vrsuat readlng ‘of the flow depth -

7_ through the weir.

Payment

Payment for prov:dmg seepage measunng faollttles as spemf ed in this =~
" clause shall be made for each of the two facilities in place and approved by

the Engineer at the rale per set lendered in the Bill of Quantities. (tem

M. 10} The rate shall include the cost of furnishing and installing reinforced

concrete perforated pipes, furnrshlng and mstalllng galvanised steel pipe

' (lncluding bends, fittings: and hangers), stainless steel baffle plates, vee-
notch weir and measuring staff and all other works requ:red to comptete the :

B works in accordance W|th thls Clause

13.9

13.9.4

" 13.9_.2

_,'_.DlGITAL READOUTUN!T R A

General |

. The Contractor shal! prowde a portab!e drgttal read out unlt for the purpose
of reading outpuls from the electrical pieézometers, ‘foundation deformation
meters and electrical tri-axial joint méters fro the términal boxes in the '

internal gatlery where output cables from those devices are terminated,

ReQUtrements T e I e L

.~ -The digital read out unlt shall be a portabte hand hetd battery operated |
- static strain indicator model SMD-20 manufactured by Kyowa' Dengyo o

: -(Tokyo Japan) or approved equwatent and shall conform to the followmg

' -:,'- Peak Hold functron acouracy i 0 3% FS Response DC to 100 Hz o

Samptmg rate 05or5$econds sthchabte :'

B T




Strain measuring '+ 4-gauge method; 120,350 Ohm
Resistance measuring : 0 to 19900 ohm
insulation measuring : 1.0 to 500.0 MOhmn

13.9.3 Payment

Payment for digital read-oul units shall be made for the number of units
provided and accepted by the Engineer at the rate per unit included in the
Bill of Quantities (item M.8). The rate shall include the cost of furnishing the
digital read out unit, batleries, accessories testing and any other cosls
associated therewrth

13.10 ‘THERMOMETERS

13.10.1 General

The Contractor shall suppty. rnstall and test nickel resistance thermometers
in the diversion tunnel plug as shown on the Drawings or as direcled by the
Engineer. The Contractor shall also supply an approved portabte readrng

dewce for monltorlng the temperalure : '

13, 10 2 Materrals and tnstallatuon

a. The thermometers and reading devrce shat! be capable of measurlng in -
the range 0°C to 70°C to an accuracy of plus or minus 0.3°C and shall
have repeatability over a period of at least 5 years. The thermometers
shall have a durabrhty agarnst a pressure of 2 kgffcm?. '

| b. .The nickel resistance thermometers shall be totally enclosed in copper h
~sheaths and be attached to three-core industrial PVC or TRS flex which
itself shall be totetly enclosed in galvamsed steel water plpe '

- ¢. Each thermometer shall be connected to its approprrate Iength of cable
. and shall be calibrated before being embedded in the concrete. A table -
“and graph of the calibration data showing resistance against
temperature of each thermometer shall be submrtted to the Engmeer :

d. The Conltractor shall embed thermometers in the fresh concrete durrng
construction of the diversion tunnels plug, together with the necessary -
length of cable and galvamsed steel plpe connectlng to the downstream '

. face . ) _ .

e. Where requrred galvanlsed steel pipe surtabte for electrical cabtes shall
- be furnished and installed in the concrete by the Contractor in to provide
a conduit for the cables The pipes shall be smooth on the rn31de '
__surface - _

13 10 3 Payment

o Direct payment will not be made for supplylng, mslatlrng and teslmg nrckel
. resistance thermometers in the diversion tunnels plugs and all cosls of the .
.- thermometers including the cost of supplying and installing cables, -
- galvanised steel conduit and the reading device for monitoring the o

~ temperalure at each instrument location shall be deemed to be included i in .
' the rate tendered rn the Bill of Quantrtres for tunnel plug concrete I
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14.4

" The Contractor shall supply and mstall all necessary foundatlon bolts nuts

1441

" SECTION 14. GENERATING PLANT |

GENERAL - -

Scope of Work _
The work to be performed by the Contractor and covered by this Section 14

- of the Specification .includes the designing, manufacluring, supplying,
- testing, finishing, painting, packing for export, insuring, shipping, landing and
- delivering to the site, infand transportation, erection, sité testing, placing in

operation, commissioning and guarantee of the Plant as listed hereunder

~and more particularly des¢ribed in the Drawrngs and in the relevant clauses

' of this sectlon of the Specmcatron

o .0'-

= .@'

p—

' aOne honzontal shaft Francrs type turblne 1630 kW
'V_One Honzonta! shaft synchronous generator 2000 kVA | |
i‘One rnaln lransformer 2000 kVA Ny
' One statlon servrce transformer 150 kVA _
| 3 Ouldoor metal enc!osed cublcles for 20 kV equnpment
:-.5 Indoor metal enclosed cublc!es for statlon servtce equ:pment. .
'VConlrol and pro!echon equ:pment _. ' o
' Statron ancnlary equipment. - |

fCables and fnltlngs ::'f RIS LR

| -~ Js ';--Groundmg

5 _flk'.‘ Overhead travellmg crane B

- I . 20 kV lransm;ssron hne

Established repulable Indonesran “sub-contractors and  Indonesian
.+ -, materials should be used to the maximum praclicable extent provided that, -
.= in using them, the Works shall conform to the Contract requrrements A list

- of Iocally avallab!e matenals is glVen in Clause 14.1. 21. '

Cnn thrs sectron of the, specmcallon the term equrpmenl shall mclude tlems
. to.be included in the Permanent: Works or are to be supplied by the
Contractor and handed over to the Employer and shall- have the same
“,_meaning as Plant as defined in the Condrtlon of Contract un!ess specrfically

S referrlng to Conlractor s Eqmpment

Embedded Components

" embedded metalwork, piping,” conduit and sleeves associaled with and :
A '\j’_’\,"reqwred for the Plant being’ prowded and mstalled in accordarice with the
S requirements of thls Sectlon 14 excepl as otherW|se provrded in the

- = :?-f,'Specrficatron




The Contractor shali show the location and detarls of atl components to be
embedded on his drawings and shall be responsible for the completeness
and accuracy of these drawings. The Contractor shall clearly indicate on his

- schedule of construction when embedded components are to be installed,

1443

~ and identify and indicate the date of delivery of all embedded components to

be installed in primary concrete. .

Tools and Appliances .

o The Contractor shall furnish one set of a!l specral tools and appliances,

including lifting gear, sufficient for the proper maintenance of all the Plant to
- be supplied and installed.. These tools and appllances shal! be lnctuded in
- the contract pnce for the generatlng ptant L e

" Each toot and apptrance is to be clear[y marked wrth |ts size andlor purpose

14.1.4

The tools and appliances with the appropriate boxes or display boards shali
be handed to the Engineer at the Employer's store in good condition prior to
|ssue of the Taklng Over Certlf' cate for the assocrate item of Ptant

The Contractor shat! atso supp]y and rnstatl a work bench w:th vrse a drill
press of 30 mm maximum capacily and a pedestal 2~wheet grinder,
voltmeter ammeter e!ectrrcran toots and tool box I

Labels and Platee

All data, name ptates and mstructron plates on Ptant and cubrctes shalt be in i

: Engltsh

14.1.6

Spare Parts L

The rates and lump sum pnces for generatmg plant shall be deemed to o
- include provision of spare parls as specified in the relevant clauses of this T
- Seclion 14 of the Specification. Any olher spare parts recommended by the - -

manufacturer shall be listed and quoted in the Tender, the Engineer may
order all or any of the spare parls. Those ordered shall be delivered into the

- Employer's store prior to the date of issue of the Takrng Over Cerlificate.
- The delivery will not be deemed to be complete until the packages have o

- been opened by the Contractor and contents checked by a representative of

" the Engineer and the articles re- -protected and repacked by the Contractor to - :
- the satisfaction of the Engmeer, or assembled mto unlts at the Engrneers_ S

- When several spares are packed in one case, a general descnptron of the i -
~ ' contents shall be given on the outsrde the case. Spare parts’ shall not be o
shipped in the same cases as component which are used for erection. The .

optron

-'-The pnce of spare parts shall be subject to the same prrce condttlons as ©

. associated Plant. The price of spare parts offered after the daté of Taking S
T Over' Certifi cate shall be négoliated between the - Englneer and the -

~_-Contractor. All spare parts shall bé interchangeable with-the- original parts. -

- They shall be treated and packed for long term storage under the cllmate -

condrtlons of the S1te

.A-tach spare sha!l be ctearly and permanentiy Iabelted on the outswte Of |ts o
: contarner with |ts descnptlon and purpose o f TR

.. cases shatl be ctearly Iabelled to lndlcate that they contaln spare parts



o

' '7 Durlng the érection work at the Slte the Contractor shall instruct those
‘ personnel appointed by the Employer who will subsequently be responsible

an 1_3_4.1_‘.8

| 14.1.6

All cases, containcrs, or other packages are lrable to be opened for

: inspecteon and checkmg on the Site.

Contract Terminal Points‘

Construclion of the 20 kV transmission line shall be carrded out by the
Contraclor. A dead end pole for the transmission line, provided with
arresters and fuse cut-out shall be supplied and installed under this Contract
including all necessary connection work for the Plant and the grounding
work. The connection termination to the 20 kV transmission line will be
carried out by the Employer and all of the insulators for 20 kV line installed
on the dead end pole shall be prowded by the Contractor. -

The Contractor shall supply a makeup p|ece wh[ch wrll connect the turbine

* - butterfly valve to the penstock

lnstructlon to Employer s Personnel

-+ for the operation and maintenance of the Plant. The instruction shall be
- carried out to the salisfaction of the Engineer. The cost of such instruction

' 'shall be deemed to be rncluded in the Contract pnce o

-Drawmgs Documents and Informatron to be Prowded by
_ The Contractor ST -

a The Contractor shall prepare the documents specn‘” ied in Secllon 1 of the
Specrf‘ catlon and shall comply with the procedures therein except as
"modlfed or further clanfed as fo!lows .

b, The Contractor shall supply the followrng drawmgs documents and

. rnformatlon for the Engmeers approval W|th|n the followmg times.

- _g-.(i)' : '.Wlhln 60 Days of Commencement Date .j Yo

Detalled schedule of manufacture erectlon and comm|ssron|ng

: (ii)' Wlhm 180 Days of Commencement Date

— General’ arrangemenl draw:ngs of turblne generator main
* . transformer, swrtchgear equment and the:r assomated
¢ equipment. S . :

- Foundation drawmgs showmg foundatron delarls and forces

" These drawings shall be sufficiently detailed to allow the final o

i civil design of the powerhousé and swilchyard to be
1 completed. They shall show grouting allowances, block-outs
. i for secondary concrele, positions for fixing bolts, trenches and
.+ i openings for p]pes and cables and all requrrements for

“: embedded items. - R : :

S ‘_—- Drawrngs and mstructlon for 1nstallatron of embedded |tems

R () B Wthln 300 Days of Commencement Date -

_ _'Assembly “drawings " of “the turbine, - generator tranStornrer
__V_j“‘.showmg sufficient detail ‘to demonslrate complrance wnh the R
requrreménts of th|s Specrf catlon S . .

PR S
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SV
o Final coples of drawmgs reqwred for erection.
' . (vi)'_:

o Sh0p tesls results

: Within 364 Days of Commencement Date .

Schematic diagrams showing electrical details of all conlrol
devices, and all other dewces together wrlh suppomng lechmcal
data. . STV . SR

Within 60 Days before Due Date of Delivery .

On Due Date of Dellvery

| c Slle Modnf caluons

Any modrl‘ cation made subsequent lo delrvery e.g. as a result of .

' modrlrcatrons made on the Site, shall be mcluded on _lhe_l_)raw_lngs_

~d. _Erect[on Operallng and Mamtenance Instructions

.Belore the commencement of erecllon the Conlractor shall submll for

-: approval-fully detailed erection, operation and maintenance instruction -

- manuals. The approved manuals and the as-built manuals shall also be
_ submitted to the Employer and the Engmeer in lhe same manner as the
. drawmgs - R

()

Ereclron Instrucllon Manuals o

___.VThe erectlon instruction manual shall descrrbe in delall lhe
*erection * procédure and - the use of 'all -erection” Plant and

measurement devices. The procedure for assémbling, adjusting,

',operallng and dlsmanlllng of each component, system, and '

- " machine shall be described and illustrated with drawings and

a diagrams The Contractor shall ensure that lhe erecllon supervrsor
_ has a copy in his office at the Site. ** " | 7

| (”)

Operalrng and Marnlenance lnslruclron Manuals

The operallng and maintenance instruction manuals shall |nclude
a separate and complete section describing the normal and
- emergency operating procedures for the control of the generating -
~ and switching equipment, and shall include easily read

diagrammaltic - drawings of . the equlpment lo, facililate

- underslandmg the descriptive lnformalron

' The maintenance of each component shall be adequately S
. .- described and illustrated including the recommended frequency of
. inspections and Ilubrication, material. specifications, test resuits, -

and other penlnenl information. The Contraclor shall, in preparing

. “the instryction manual, take into account the lack of experience

o ) and famllranly of the operatlng personnel wrth this type of Plant.

- The manual shall include a complete tist of all dranQS prepared

for this Contract, the spare parts list, and a parts list for each

- component of item of Piant. The pards list shall include -
e _manufacture S code and serial numbers and ordenng mslruclrons

-‘ (iii) | _'Tesl Procedure Instructrons :

.~ The Contractor shall submlt the tesl procedure lo the Engmeer for' |
i-__approval during . or rmmed|ately following .the submission of

drawings. The procedure shall define the sequence of the tests,

- _the equrpment preparalron and operalron procedures to be .

B .




- followed shall contain performance guarantees, design values,
~ technical particulars or any other standard data for testing which
- will be treated as criteria for the evaluation of each test. These
" instructions shall be submitted for approval and dlstnbuled in lhe
* same manner as the drawings. . :

141 9 Cllmatlc Data C

ANl materials and Plant shall be surtab!e for contlnuous operatlon in the
- . region where climatic conditions are as shown |n Sub- Clause 1 3.2 with a
relahve humldity of70 to 100% wel L Lo .

_ 14 1. 10 Change of Materlal or Plant

" The Contractor shall not make any changes to the Piant or to the materrals
" to be incorporated from that specified or otherwise approved by the _
Englneer un!ess approval has been recewed frem the [:ngrneer

'14 1. 11 Troplcallsatlon .

- Plant and materials and the fi mshes shall be selected by the contractor to be

“suitable for the humid tropical conditions (Relative Humidity 70-100%) which

. exist at the site. All enclosure for switchgear and control equlpment shall be
. of dust proof and vermrn proof and where requrred weather—proof

' 141 12(3r0und1ng

Ll The Contraclor shall be responsrbfe for the desrgn and mstallatron of the '

. .- main grounding grid and grounding bus, for.the connection of such with the
.+ various structures and penstock and for provision and connectlon of the Iead
. wire connectrons from the groundmg bus to all eleclncal p!ant

'.Conductor size used for the main ground:ng netWOrk will be 60 square' -

- - millimetre copper .wire. The lead wire for main Plant such as generator -

transformer and steel tower shall be 60 square millimetre copper wire. The
- lead wire for auxnlary Plant such as cubicles, panels cab!e rack and conduut
.. shaltbe 22 square mllilmetre copper wire. C o

. The lead W|re shaIl be connected to e!ectric Plant and aII ancnlary eqmpment
-:_._::.bytheContractor PR R N N PR R :

141 13 Workmg Stress and Desrgn o . _
The demgn dlmenswns and matenals of all parts shatl be such that lhey erI
- not cause damage or corrosion under the most adverse conditions and not

S resultin deflectlons or wbratrons whlch wnl adversely affect the operatlon of
the P!ant ' T S :

o AII parls whlch may have to be dlsmantled for the purpose of serwcrng or'
*ﬁf‘replacement shall be he!d in place wrth anti- corr03|on type fasteners ' '

- Wherever possrble all 3|mllar parts mcludrng spare parts shall be made o

interchangeable. Such parts shall be of the:same -materials and

i_'-__fk_,workmanship and shall be constructed to such tolerances as to enable
R subsirtutlon or replacement from spare par{s to be easdy and qulckly '

, K _f H



' Suitahle struclural steel bases or frames shall be provided where necessary

" to transmit to the concrete foundations all loads imposed by the various

- parts of the Plant, such bases or frames shall be supplied complete with

" suitable foundation bolts and shall be so proportioned that the bearing loads

~imposed on the concrete foundations will not exceed 50 kg per square
- centimetre, _

Al Plant shall be designed to minimise the risk of fireand consequentiat

: damage, to prevent ingress of vermin, dust and dirt, and accidental contact
“ow with electricity energised or moving parts. The Plant shall be capabte of
continuous operation with minimum attention and maintenance in the

- exceptionally severe conditions likely to be encountered in tropical climate.

" Complete information regarding the design assumptions, loading and
-+ operating conditions, defiections and unrt stress used In the desrgn shall be
, provrded bythe Contractor AT S SV L

The Contractor shall ensure that all rtems of Plant comp!y wrth the Contract '
and that they shall operate reliably, safely, free from undue stress with .
. adequate dramage and other factors necessary for a satrsfactory worklng '
_ 'plant . . o

14 1 14 Standards and Workmanshrp

- All materials shall be new, of a first-class nature Ait materrats shall comp]y o
~ with the latest relevant authorised standards for Testtng Matenals unless '
other othervwse specified or permltted by the Engrneer Pl

Atl workmanshlp shall be of highest ctass throughout to ensure smooth and s
- vibration free operation under all possible operating conditions, and the -~ - %
" design, dimensions and materials of all parts shall be such that the stresses
~ to which may be subjected shall not render them'liable to distorlion, undue
wear or damage under the most severe encountered in servrce ' '

AN parts shall ‘conform to the dlmensmns shown and shall be burlt in
" accordance with the approved drawings. All joints, datum surfaces, and =
" mating ¢omponents shall bé machined and-all castings shall be spol faced
- for nuts AI! machlned trmshed shalt be shown on the approVed drawrngs

. Alt screws, bolts, studs and nuts and threads for’ pipe shal! conform to the =
latest standards of the International Organisation for the Standardlsatlon L
covering these components and shall all conform to the standards formetic ..~ .
_sizes. The Contractor shall use exclusively the standard and size- system VT
: presented in hrs Tender and approved in the Letter ot Acceptance e

L a Standard Specrfrcatrons

'The deS|gn matena!s manufacture testlng 1nspectron and performance e €§
- shall, unless otherwise specrf ied in the specific requirements detailed in = .
» this section 14, conform: to. international recognrsed standards. - The - IR

. standards ‘to be used.shall be those proposed |n the Tender and LT

: ,approved in tne LetterofAcceptance SRR _ :

| b. | Shop Assembly '

. Allitems of Plant shall be' assembted as far as possrbte in the shop prlor S
" to shipment and tésts shall ba performed by the Contractor as may be - - -
- required to demonstrate to the satisfaction of the Engln_eer the ad_equacy
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of the Plant and its component parts. All tests'shoutd simulated normal

operating conditions as closely as possible, all dismantled parts shall be

properly match marked and doweled to ensure correct assembly at the
Site.

Castrngs _ _ . S
All caslings shall be dense, sound and true to pattern of workmanlike

" finish and of uniform quality and condition, free from blowholes, porosity,

hard spots, shrinkage defects, cracks or other injurious defects, and

" shall be satisfactory cleaned for their intended purposes All castrngs
_shall be checked for defects before final machrnlng '

_ Ca_stlngs shall not be repaired, plugged, or welded without permission of

the Engineer. Such permission will be given only when the defects are

. shall and do not adversely affect the strength, use, or machineability of

castings. Excessive segregation of impurities or alloys at critical points in
a casting will be cause for its rejeclion. The largest fillets compatible with
the desrgn shall be mcorporated where a change in section occurs.

- Surfaces which do not undergo machlnlng and are exposed in the firm
+ + installation shall be dressed to provide a salisfactory appearance so that

they erI not requrre surface smoothrng at the Srte prror to palntlng

Forgings -~ ... , | |
" The rngots from whrch the’ forglngs are made shall be cast in metal

moulds. The workmanship shall befirst-class in every respect and the -

| - forgings shall be free from all defects affecting their strength and
. durability, including seams, pipe flaws, cracks, fins, porosity, hard spots
: rexcesswe non-metallic inclusions and segregatlons

 The largest fi llets compatrble with the design shall be mcorporated

wherever a change in a section occurs. All finished surfaces of forgrngs

" .r"f.'__shall be smooth and free from tool marks.

The forgrngs shatl be stamped with the heat number in such Iocatron as |
S (¢ be readlty observed when the forglng is assembled in a completed
© unit. : : : .

'Frnlshed Surface

i.}l Finished surfaces shall be rndrcated in the Contractors drawrng and
. -shall be in accordance with International Industrial Standards for
. equivalent. Compliance with specified surface will be determined by
- .. visual inspéction of the work compared. to standard roughness
" specimens, in accordance wrth the provrsmns of the above stated
standards. -

o ,l"iUnﬁnrshed Surfaces f'f_ o

-.» So far as is practlcabte att work shall be arranged to obtarn proper
B matchrng of adjoining unfinished surface. When there is a large
_ _j_"_dlscrepancy between adrormng unfnlshed surfaces they shall be
"' chipped and ground. smooth, or machined, to secure proper alignment.
7' “Unfinished surfaces shall be trde to the lines and dimensions shown on
" the drawrngs and shall be chrpped or ground frée of all projections and
~ rough spots, Depressrons or holes not affecting the strength or
R usefulness of the parts may be ftled in and approved manner

= 7.714_7:_ . :



g Keys and Keyways

. Keys and keyways shall conform to the requrrements of International
~ Electrotechnical Commission (IEC) Standards or other approved
equivalent standard unless otherwise specified or requrred .

h. Balancing

Al revolving parts shall be truly balanced both stat:cally and dynamically
'~ so that when running at normal speeds and at any load up to the

. maximum, there shall be no vibration due to lack such balance and the
~ Plantshall operate with the least possrble amount of noise.

! ,Ag'Handralls

:_‘Adequate safety handralls and guards shall be provrded around the

- Plant, where necessary, to afford protection from all moving and
-+ electrical parts. Such items shall be designed to facrlrtate easy removal
i to permlt free access to vanous parts of the Plant S

: ] __-Welding -

_.Wherever weldlng is specrf ed or permttted the approved weldlng

.- process shall be used. All welders and welding operators shall be fully

* qualified in accordance with the requirement of the appropriate section of

- AS.M.E boiler code sectlon IX welding qualification or such other

. standards as may be approved The Coniractor may be required to
.+ submit evidence of the welder abilities. The Contractor shall develop a
weldlng procedure for approval of the Engmeer e '

_”After the welding process has been apprOVed the Contractor shall
- record it on a special drawing which shall thefe tipon become one of the
-~ Contract Drawings. Welding symbols shall shown on all Contractors

LA drawmgs where welding is required.

. Rad[ographtc lnspectron shall be carried out by the Contractor when

- - required by the standards, these Specifications or the design criteria

. employed. All |mportant welds which, on the induced on the adjacent

. plate, or which in the opinion of the Engineer, do not appear to conform

. to the welding standards shall be radrographed when requrred by the
- Englneer :

~ Unless olhemnse specrt" cally stated welded parts requmng mach:ne _
- finish shall be completely welded before belng finished. All welds shall -

be made continuous and watertight. The mlmmum throat drmensrons of Ll

: fillet welds shalt be 4 5 m|1l|metres -
k. Ptpmg R R '_ G ) _
' Seamless steel plpe and!or copper tubrng shall be used for al lmes

 Galvanised steel pipe shall be used for all a1r l|nes Statnless steel prpe ‘
2 ’shall be used forwater fines. - RN IR

S .AII necessary studs bolts screws nuts Washers gaskets packmg,
L supports elc., reqmred in_connection with the field- assembly of the
- piping systems shall be suppl[ed by the . Cantractor. All gaskets and
i packing shall be of approved material and of a type that ‘has proved
Y satrsfactory for the servrce to wh:ch they erI be subjected :

B Where plpe is embedded in concrete, it shall be carefully set to the -

requrred lmes and grades and securely braced and held $0 that no -

| 143 : e



- movement shall occur during concreting operations. Pipe supports to be
embedded In concrete shall be made of material which will not

. deteriorate weaken or cause damage to the prpe The Contractor shall

; schedule and arrange his wor_k of rnstallrng prpes and pipe supports in

'f co- operatron wrth Engrneer

Hangers and Supports R

-+ The Contractor shall suppl/ and install all pipe hangers ‘brackets and
- supports required for the support of the piping, including the drilling and

1 caulking for expansion anchor and any work incidental to the sefting of

~ such embedded anchors or mserts in concrete

. Unless otherwise specrf ied, prpe supports shall be spaced at 2-metre

.. cenlres at maximum for steel and 1-metre cenlres for copper. Pipe

:_' hangers for copper tubing shall be copper—plated and of an approved
type. Verlical runs shall be supported by means of prpe clamps or
- collars. I-Iangers and support shall be parnted L SO

. Embedded Insens for Supponrng Prpes and electrrcal Condurts o

fhe Contractor shall design and supply a support systém and embedded'_ :
~ inserts for pipes and electrical conduits and shall include the clamps to
7 transfer Ioads from the rtems supported to the support system

Installrng and Workmanshlp for Plplng System [ o

- All pipe lines shall be sloped to allow drainage to‘the low pornt Where a
. -branch _cannot. be drained through fixtures, a drarn va!ve shall be

» '_provrded in an accessible location.

S All prprng shall be fitted and assembled to rntroduce the mm:ma} stress to
-~ the pipe and fittings, and the assembly shall conform to the best piping
. practice. All piping less than-75 mm. diameter shall be supported at a

minimum of 2 metre intervals. Al piping shall be supported and instatled _

B _to avoid confi guratrons that will not drain completely

e All threads shall be accurately and ctearly cut and aII burrs shatl be
P removed The samé standard of thread system shall be used throughout

- the power station. All piping to be embedded shall be tested and

e ~approved by the Engineer prior to be embedded. Sleeves or block-outs
- will be provided wher_’e_'a pipe passes through a wall, floor or beam; The

s space around the pipe will be filled except where pipe enters the turbine

or. generator All surfaces of the pipe which come in contact with

o - concrete shall be cleaned prior to placing the concrete in order to secure *
© . a safisfactory bond. Pipe unions shall heé fitted where necessary to .
“ facilitate - rnstatlatron or marntenance of Plant, Jun_ctron of copper fo

= ferrous prpes shall be made wrth bronze adapters

; 'Tests for Prplng System

% The' Contractor shall test all prpe I|nes as drrected by the Engmeer and
2> “shall supply all his‘own' employees, materials, pumps, plugs, gauges,
f"?_'-etc required to- make the complete téest. Lines shall be tested in
.+ ‘Convenient sections. In‘the ¢ase of failure due to faulty workmanship on

“ the part to'the Contractor, material failure of leaks, he shall repair all -

: "“-'5damage and leaks, replacé the faulty material, and retest the piping at

~ . his own cost until the tested seclion is acceptable to the Engineer, All
I tests shall be carrled out in the presence of the Engrneer '



.~ The Contractor shaII provrde aII water and other equrpment for testing of
: prpev.fork e . . _ .

o Before testrng, all supports and hangers shall be in place If piping is

- tested in sections, temporary end caps shall be fitted to thé approval of
the Engineer. Each section shall be slowly filled with the test medium,
care being taken to expe! all air from the piping if liquid is used.

o For acceptance the test pressure shall remained constant for the test
- period without pumping additional water Into the section under test. If a
drop in pressure occurs, Ieaks shall be repalred and the prpelrne re-

- tested untrl acceptable ‘ o

S | Hydraulrc Pressure Tests

o Al pressure vessels coolrng coils and prprng shall be pressure tested in
lhe presence of the Engrneer and shall meet the followrng requrrements

(i) _ Parts subject to penstock lrne Water pressure
23 kglcm for 10 mrnutes as the prrmary test

i) Parts subject to air andlorl pressure i
Y 5trmes the maxrmum desrgn pressure for 10 mrnutes S
Giy Al otherparts R I A
- Twice the maxrmum worklng pressure but not less than 5 kglcm
e _-,for10mrnutes Dol o ahanr B
CUAN pressures are gauge pressures All Ieaks and ewdence of exoes:stve :

- of permanent deflection shall be repaired to the satrsfactron of the
s Engrneer and the test repeated untrl the test condrtrons are satrsf ed.

i

141 15 Protectron Cleamng and Palntrng
| a. General o - TN

Al parts whrch will ultrmately be embedded in concrete shall be cleaned
. and protected by a cement wash or other approved method before |

- forwarding from the manufacturer's shop. Before being installed, they
- : shall be thoroughly descaled and cleaned of . all -rust and adherent
-~ malter. Such cleanrng shall not affect the strength or final operatron and
-+ function of the Plant s R R,

S Al machmed parts or bearrng surface shall be cleaned and protected S
o from corrosron by. the applrcatlon of and approved rust’ preventive
~ lacquer, or a peelable plastic fi Im ‘before forwardrng from the
' manufacturer's shop. Where the latter is rmpractrcable such parts shall -
- be heavily covered with high mélting point grease. After erectron such
; parts shall be cleaned with solvent and wrped or polrshed brrght '

Al parts other than machrned parts whrch will be exposed after erectron .

.-~ shall be thoroughly cleaned and given two coats of best qualrty approved .
" primer and one coat of best quality . approved .fi msh paint before . ,
. forwarding from the manufacturer's shop and further one coat of paintof - -

. .and approved quality and colour after erection and touchlng up on the = -
 Site except such apparatus as panels and mstruments whrch erl he

-fnrshparnted RS . SR :

o140
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Primer shatt be applied to surfaces prepared in accordance with the

_ paint manufacturer's instruclions, The surface shall be wiped clean
_immediately prior to applytng The primer and finish coats of paint shall

be applied using the methods and painting equipment recommended by

- the manufacturer.
" The internal surface of all ptpelrnes shall be cleaned out by approved

methods before installation and again prior to commissioning, to ensure

-+ freedom from dirt, rust, scale, welding slag, etc. All exposed pipes shall
" be colour-coded for identification after erection. The colour system of
codtng shall be approved by the Engmeer

- The Contractor shall propose a colour scheme for all ttems of Plant and

shall submit colour chips or paint sample for the Engineer's approval. A

. colour chip shall be included with the approved cotour schedute for each
o type of finish to be apptled at the Stte

Al Plant shalt be palnted as specmed herern The pa:nttng of Plant shall
- include the preparatron of the metal surfaces, paint application,
: protectton and drying of the patnt coalings, as well as the supplying of all

* tools, labour and materrals necessary for the entire painting work.

Sufficient patnt shall be provrded for field pa:nt shall be the product of

| "'_reputabte manufacturers and rts selectton shatl be approved by the
o t“Englneer ‘ - '

Al parnt shall be the product of reputabte manufacturers and |ts selection
-~ shall be approved by. the Engtneer R c

; Surface Preparatton |

o Al ort paraﬂtn, grease and dirt shall be removed from the surfaces to be
; palnted using solvents. Al weld materials, slag, burrs loose rusted mill
scale -and - other’ foreign  substances shall- be removed by shot or

sandblasting o "white” metal. The interior surface of the steel pipe shall

il be mechanlcatly cteaned or sandbtastmg loa commeroat standard.

o Spectal altention shall be given to cteamng of corners and conveiging
- angles. If rust forms or the surfaces become contaminated in the interval
. between cleaning and painting, re-cleaning to the same degree .
* appropriate and adequate marking during the cleaning and painting of -
adjacent metalwork. Effective meéans shall be provided for removing all -
-, . free cil and moisture from the air supply lines of blasling equipment. All
- ‘surfaces preparation shall be subjec{ to approval of the Englneer before
: any patnt is applred . :

'-"Atl palnt when applted shatl provrde a sattsfactory f Im and a smooth
~ even surface. Paint shall be. thoroughly stirred, stained, and kept at a
uniform consistency during apphcatron Paint shall not be applied when

the temperature of the metal or of the surroundlng air is below 10°C

Surface to be palnted shail bé coated by brushing or spraying. Each coat
s -shall be allowed to dry of harden thoroughly before the succeedtng coat .
S applted BT , S

BEVETRES



d Surfaces Not to be Painted -

Bronze brass surface of gear teeth finished ferrous surfaces surfaces
’_ in rolling ot shdmg conlact after fi eld assembly and wrre ropes shall not
be painted. - ' o

All corrosion resrslmg steel surfaces for beanngs and machmery parts

. “shall not be pamted

on complellon of cleamng, such surfaces shall be coated with and

- adhesive plastic film to protect the surfaces from minor mechanical
- damage and corrosion during shipment and storage at the site. The film
X sh_all be stripped off immediately prior to field erection of the Plant.

. __Galvamsmg

" Unless specrf ically mentroned to the contrary, iron and steel shall be

: effectlvely galvamsed after all fabncalfon is completed '
' _The zinc coallng shall be unrform clean smooth and as free from

_ “‘spangle as possible. Galvanrsmg shall be applied by the hot dip process
- for all parts other than steel wires. All steel wires shall be galvamsed by

N the manufaolurer and approved before strandrng

. The mlmmum quantmes of zinc coallng shall be 350 g!cm for bolls and
~ nuts and 550 g/m? for all other parts except steel wires. The uniformity of

- zinc coating, lesled by dipping the sample into the solution of sulphate of

- copper, shall be such that no surface of iron or stéel shall expose unlil o

- four times of dlppmg for bolts and nuts and six times for all other parts.

. The preparatlon for galvamsrng and the galvanising |tself shall not distort
~or adversely affect the mechanical properties of the ‘materials. After

'galVanfsmg holes shall be free from modules of splatter -

e Tenderer's allenlion shall ngen lo lhat galvamsed parls are subject to
¢ the formation of white rust during shipment or storage on the Site, and
;. .. special treatment shall be made during galvanising process to prevent

- the formation of white rusl the delarl of which shall be slated |n the N

o f '1ender

: Palnl Schedule SR

7 The parnlrng shall be performed as fOHOWS

ooy - Tar—epoxy palnt total thlckness o_f 045 060 mrllrmetres shall be

- -_i_apphed to the followmg |tems _ _
: = Exposed surface oflgurde frames B :
E—— All gates leaves '

R Inlerlor surface of sleel condmts and valves AR

(i) i Epoxy resin palnl “total thlckness of 0 15 025 mlllrmelres shall c

. be applled to the followmg items: . . SRR
Exlernal surface of sleel conduats and valves Do

'(iii) : All unfmrshed surfaces of ferrous metal except lhose specrf ed in _
- the above shall given phthalic acid resin of alkyed resin enamel or - -

“other approved paints. Total thickness of these paints including

primer coat shall be 0.12 - 0.15 mill_i_metre_s.r Commercial Plant |



. -(,...r/ .

shall be painted in accordance with the manufacturers standard
~ practice. i o

All finished surfaces of ferrous metals including screw threads that wifl
“be exposed durmg transportation or while awaiting installation shall be
- cleaned and given a heavy unrform coating of gaso!me soluble, rust

preventrve compound o

' 44.1.16 Packing

- .- Each item shall. packed properly or protected for shrpment from the place
- ;manufacture to the Srte : . SIS Cn

Each crate or package shall contain a packrng list in waterproof envelope

" and a copy in triplicate shall be forwarded 1o the Engineer prior to dispatch.

... Al items of matenal shall be clearly marked for easy |dentmcat|on agalnst
L the packmg hst ' .

Al cases packages etc shall be clearly marked on the outS|de o mdrcate '

the total weight, to show where the weight is bearrng and the correct position

~ of the slings and shall bear and idéntification mark relating them to the

P approprrate shipping documents, Cases which cannot be marked as above

.. shall have metal tags with necessary marking on them The metal tags shall
" be securely attached to the package wrth strong stee! wrre or equrvalent

The Engmeer shall reserve the nght to mspect and. approve the Plant and

_ the packing before the items are dispatched. The contractor shall be entirely

~+ responsible for ensuring that the packing is suitable for transit and such

<-inspection will not refieve the Contractor of responsrbrhty for any loss of
damage due to faulty packrng ' : : :

~The maxumum werght and wrdth of each packrng of the cargo of any ltem of
~ Plant shall be limited to 20 tons and 4 metres respectively for inland
‘transportatron ' : : L ,

o 'A|I packlng materrats shall remain the property of the Contractor and shatl be .
removed from the Site at the earllest opportunlty and disposed of to lhe .
Rk satisfactlon of the Engrneer T S :

1441, 17 Test Procedure Instructlons

The Contractor shall submit to the Englneer for approval at least two '

-~ months before tests are to be performed an instructional testing procedure

fdescnblng each test to be performed. The procedure shall define the

. sequence of the tests, the Plant preparation and operalion procedure to be

.- allowed :and .the delailed procedures for conducling the tests. These
o procedures shall be submitted for approval and distributed in the same

f manner as the Drawmgs as set out in Sectron 1 of the Specrfrcatron o

141 18Tests e e |
i Dunng the constructaon and after the mstal]atton of each |tem of Plant the _
“Contractor shall perform the tesls as descrrbed in the test procedure

instructions to- estabtrsh the accuracy of the assembly and to prove the_ L

; adequacy of the matenals and workmanshlp



The tests and test results shall be approved by the Engineer. No part of the
work shall be considered acceptable until it has successfully complred with

- these tests to the satisfaction of the Englneer

" Test records, data, calculatron sheets and photographs if any. shall be
‘ submitted to the Engineer in six copres within two weeks after the test had
been conducted. _

a. Tests at Manufacturer S Workshop

3 : The tests to be caried out before shlpment at the manufacturer's
workshop are as stated in the relevant Clauses of thrs Sectron 14 of the
: _Specrfcalron

. b. -Prelrmmary Tests ; _ _ ,
- Dunng the constriction and after lhe mstallalron of each |tem of Plant,

. control device, piping system, etc., tests shall be performed, as specified |

- herein, to eslablish the accuracy of the assembly and to prove the
. adequacy of the materials and the workmanship. All tests aand tests
L procedures shall be subject to the Englneers approval. :

. The Contractor shall perform the folloWrng tests, as applrcable to ensure .
- that the Plant has been correctly installed, all necessary ad_;urstment and

- setlling made and is m sound condltron to run under load

(l) f Vf'_Routrne Checks dunng the lnstallalron '

s Centre level and drmensron check of foundalron of the Plant .
" and the centring of the penslock mlet valva turbrne and_

- generator

S Cenlre level and drmensron check for temporary rnstallatton _

> and ﬁxlng of draft tube before and aﬂer placmg of concrete

- Check of foundatron and mstallatron of splral case and centrrng_ N

ofit.

s Clearance check after rnstallatron of turblne parls and mlet.: =

. valve

- Check of the |nstallatron posrtton of all parts of mlet valve sprral _

. case and draft tube elhow after placrng of concrete e

' — Check and record of posrtron and dlmensrons of runner gurde
o vane and turbrne coVer e . _

S e Check alrgnment check after and level check of the lurbrne and

generator L

%_Assembly check of generalor stator and rotor

Shaft allgnment check after couplrng of turbrne and generator e

Shaﬂs :5"”-‘ S L .
. 2:~1_Measurement of clearance between stator and rotor
"_'—_Vollage check of generator rotor wrndtng ey

- Pressure test of slramers and plpes e

5 ‘14:‘14“[:.‘}' o




— Calibration of dial type thermometers
— Calibration of pressure gauges R
(i)  Governor .
~ Check of control oper_ati'on
- Check of automatic start and stop device
¢ - R Adjustrh_entan'd setling of speed -
~ Adjustment and seiling of limits switches
- Adjtrstment cf servorhotor closing and opening time
- 'A'djustme'nt and setling of servomotor stroke
- Adju'stable‘r-ange of Speed chenger.
T - Retatlon of gwde vane openlng and servomotor stroke
(i) InletValve . .- |
L Check of weter teakege -
: - Operatlon check _ e
_; Adjustmentand setlrng of operatlon trme ;

'(i\r) __ Coo!mg and Shatt Seahng Water Supply System

g Operatron check of stralners
- - Operatlon check and seiling ofﬂow retays :
- _-'_n Water Ieakage check
B - _Measurement of water_ discha‘rge pressu_re
o - Measurement of .i'n."suteti_on resistance of motors
{v) N t)rairra'ge Pumpihg Systerh ‘ -
R Operatlon check and settrhg of flow retays
C= Water teakage check
| Measurement of water dlscharge pressure
T . = Measurement ot |nsulatrcn re31stance of motors
é} e (vr) Compressed Air Supp]y System
L Operatrcn check and settlng of pressure relays

e Alr Ieakage check

o Measurement of rnsulatlon remstance of motors.



(vii)

(vil

B N

Generator = vl
- Measurement of winding resistance
—~ Measurement of insulation resistance '

- Hrgh voltage test of generator wrndlngs

- Measurement of loss angte of generator stator

~ Operation check of protectlve relays and swrtches

- Vibration check

e Temperature rise - Canli

EXCrtatron System :

_' - Operatlon check of f‘ eld circuit breaker

T Characterlstrcs of AVR

- Operatron check of protectrve relays

' Transformers

_'— Measurement on all taps :

- Check of polanty and phase retatlonshrp

- Measurement of wrndlng resrstance at each tap I

= Measurement of rnsulatron resrstance

—~ Wthstand vottage test of rnsulatlng oil -

'— Callbratron of drat thermometers : :' '

k - Operation check of protective retays and swnches

®

'--_ Gircuit Breakers (20 kV and low voltage)
L= Closmg and openlng operalron test

- Trrp free operatron test

B Manual operatron test

- Remote operatlon test

-'_‘-~ Measurement of rnsulatron resrstance

- Check of minlmum co:l operatron VOItage

: (Qi)

‘,— Measurement of operatrng corl resrstance
Current Transformers and Voltage Transformers -

o Polarlty check

L Ratrocheck




% 3wl
S Lo

- (iit) | _Three phase short crrcurt charactenstlcs L

{xii)  Switchgear and PowerCables
. - Measurement of .insutation resistance - -

— High voltage test

(xiii) | Control. and Relay Board

el Sequentral operation check
c Operatron check and settrng of protectwe relays R
- Callbratron of meters

- Measurement of msutatron resrstance :

: g(‘_xiv).' Storage Battenes

o Measurement of voltage and spemf c gra\,,ty R

— Capacrty test _',"“ o

. Tests on Completron

s 'After the anclllary and. control Ptant have been mstatled tested and
-~ approved and the denerating units are fully installed, adjusted and
- successfully completed its mechanical run and the generator dry out, the

-Contractor shall carry out running tests in the presence of the Englneer

' to demonstrate that all guarantees and technical parttcutars as listed in
. the Tender havé been met and that the éntire work is properly installed,
L s free from objecttonable teakage and is correctly adjusted to operate as
- specified. The tests shall be carried out in such manner and for duration
~ " as'mhay be required by the Engmeer to demonstrate that alt requrrements o

.., of the Contract have been met. ' S : '

-~ The” Conlractor shall make all f nal adjustments and settrng to the
- control, detectlon and protectrve devrces L

-:-:' The Contractor shall be responsrbte for the operatlon of the unit dunng

the tests. The Contractor shall not be requrred to operate the unlt at -

i _runaway speed

! ' 3 The tésts on Completron sha!l mctude the foltowrng rtems but shall not
o ‘_be Ilmlted to - : o .

(B Beanng run operatton test (trtal runnlng test)

(i) " Dry- out runnlng operatlon test e

(iv) ', No- Ioad saturatton charactenstlcs -

(v) Shaft vottage measurement o
' (vr) Restduat voltage measurement at neutral pornt-i __Alf- .A e
'f";'(vn) i{-:tt_oad rejectron test R
(viii) - Sudden toad lncrease test R

L -(t).t) - Emergency stop test

1}#1'7 R



(x).  Overspeed test for checking overspeed relay : -
(xi) Load test (ter_nperature rise test)
{xi)  Automalic start and stop operation test .
- (xiii) Vibration measurement and noise méasdrement
(xiv)  Relalion belween gui'de va.ne servomotor and generator output

~The load test and load rejeclron test shall be performed using the
commercial grid. : :

The oulput test shall be made at a net head as near as practicable to the
design head. The turbine output shall be determined from electrical
measurements of generator output and the shop test results of generator |
losses. The power output of the generator shall be measured by the use of
properly cahbrated electrrca! test rnstruments ' :

. The Contractor shall carry out capacrty. speed and pressure nse tests The
Contractor shall provide all supervision necessary to direct the tests and .
- shall assume ali responsabrhiy for the Plant dunng testlng

ol _-Durrng the tesls on completron the Contractor shall also check thal the
- auxiliary Plant has sufficient capacity and has characteristics to meel the
requrrements of the operahng generatmg Plant and swrtchgear : -

' '_The final resuits of all tesls lncludmg test run fof . penod two weeks e

. contlnuously by the Contractor usmg his own personnel shall be subject to

.. acceptance by the Engineer  and shall verify that the performance .-
~guarantees and technrcal panrculars given the Form of Functional
Guaranlees and the Form of Technlcal Partrculars have been fulfrlled

" The Contractor shall be respon3|ble for aII foutine malntenance e _
: Iubrrcalrng. inspection and adjusting of all Piant up to the date of the -
issuance of the Taklng-Over Cemf cate SR g et :

Should the tests 1nd|cate that the performance of any item of Plant is below -

 that guaranteed by the Contraclor, the Contractor 'shall carry out at his own -

* expense such measures as may be approved by the Engineer to reclify the -

L deﬂcrency Notwrthstandlng this a reasonable adjustment of the Contract -
Price, in respect of any residual deficiency 1n performance at the lrme of

acceptance of the unit, shall beé made ‘ : : o

14.1. 19 Electrlcal and Mechamcal Desrgn ' o -
Ca. Frequency L _' : ; 5
- Al Plant shall be de5|gned forafrequency of 50 Hz _

b, Electncal Requrrements

_ All swﬁchgear Plant and f ttrngs shall be electncaliy desrgned to avord S
* local corona formation and discharge likely to cause radio interference, "~
and shall be designed to mechanically endure shor’t-crrcurt current
- without thermai and mechanlcal farlure for ong (1) second -

A S
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Enclosures for Electrical and Control Plant

- The enclosures for switchgear, contro! Plant, protective relays turbme
- .. governor, AVR, D.C. panel, battery charger and storage batteries, etc.,
- shall be totally enclosed, by sheet steel panels not less that 2 mm thick,

with angle or channel edge bent, seam-welded at corners, and ground
smooth. Panels shall be bolted at the boltom to suitable steel channels

. sills with necessary framing which will hold the structure rigidly together
" to form a self-supporting dead front type of structure. Outside panels

shall not be drilled or welded for attachlng wires, resrslors or
... instruments, A T Sl

- The enclosures shall be provided wrth access doors to facilitate

inspections of the Plant. The doors shall be provrded wrlh surtable
handles with locks _

_ "‘:‘AII enclosures shall be of dust proof and vermrn proof and where
- requrred weatherproof L :

Interior filimination - lamps for enolosmes shall be protnded for each
panel operated by door swrtches e

. 'Space heaters for 220-volt AC shall be provrded rnsrde lhe cubrcles to
0 prévent moisture condénsation. A manual switch lo control the heaters '
... Shall be provrded in the cublcle S

'Parntmg for Enclosure

" All outside panel surfaces shall be pnmed filled where necessary, and _
-~ given not less than two coats of synthetic undércoat. The finishing coat =~

for the outdoor mstallalrons shall be a gloss paint and for the mdoor

installation shall be a seml gloss palnt

I ,The tnsrde sun‘ace of the enclosures shall haVe two pnme coats and one |
frnrshlng coat of ltght cream colour : :

Sy The colour scheme for the flmshmg coals of aII Plant frames for meters
- and relays, and switch handle shall be proposed by the Contractor with

presentatlon of colour sample or colour ChlpS and shall be subrecl of the

' Engrneer s approval

i " The huniid and tI'OPIC«’:II COndllrons shall be taken |n account on selection
- of the palnts and palntrng procedure Tl :

. _;:',Meters and lnstruments

,-f..__Unless olherwrse specrf ed in the Specrf catron each |nd|cat|ng
""" instrument -shall_ be flush-mounted back-connected, dust-proof and
o heavy cluty swatchboard type Each |nd|cat|ng meter and instrument shall
. have a removable cover, either transparent or with a transparent
" window. Each meter and lnslrument shall be surtable for operation with -
'~ the instrument fransformers shown on the drawings’ under both normal
- and shorl circuit conditions. - - IR

e Scale plales shall be of a permanent white crrcular or rectangular fi nlsh L
oo with black pointer and markings. The scale range shall be determined -
C ‘from the current transformer and VOltage transformers ratios.

G Al |ndrcatrng instruments ; shall - be approxrmately 410 mm square

. - enclosures: and shall: be provrded with ‘clearly readable long scale, -
_n - approXimately 240 degrees. The maximum efror shall be not more than
B one and a half (1 5) percent of full scale range :

; .‘"1”4-.1:9‘. o



. Porcelain Insulators and Fiitings

f. Indicating Lamp Assemblies +. 1

- Indicating lamps assemblies for the enclosures shall be of the

-switchboard type, insulated for 240-volt D.C. service, with approximately

* coloured lamp covers and integrally mounted resistors. The lamp covers

. shall be made of a material which will not be softened by the heat from
 thelamps. = oS e et

- Indicating lamp assemblies fjc')r;' the outdoor switchgear. shall be of
.- outdoor lype, designed for operation on 100-volt D.C. = . . - .
" Red indicating lamps shall be used for “ON" position and green lamps for -
_ "OFF" position. R L :
) N"a'm_ép!ates, Es_cutcheqn _PIates and Rating Pl_a"cersl”_ e _
- Each cubicle, panel, meter, relay, switch and device shall be provided
* with- a nameplate or_escutcheon plate for identification. Each turbine,
generator, transformer and switchgear Plant shall be provided with a
- * rating plate conlaining  the necessary.__info_rmation specified in the

relevant IEC slandards. .~ . ..

- = The p!étes shall be mé_de of Weaihef-jjro'of ahdjcorr'déiori'-proof materilal
- and shall not be Ldef‘ormed under the_se_rv,ic::e_condilions at the Site. . B
" . The entries on the plates shall be indelibly marked by engraving to black
. lelter on a white background. . == . R N

o The tanguage of all 'p}a'tes'_“shéll'. be fE.nglish and Indonesian unless
. otherwise instructed by the Engineer. . . e L

" All porcelain insulators of outdoor switchgear Plant shall be brown |

" glazed. The porcefain insulalors to'be mounted inside_the enclosure
" shall be white. The resin insulators for indoor Plant may be of the
-~ inherent colour of the resin. All fittings shall be malleable iron hot-dipped

galvanised alloys. - o LI PR N o
Ui TeminalBlocks T o o LT
- Terminal blocks for control wiring shall be rated not less than 600-volt -
- " ‘with cover and be of the moulded type with barriers. .. . - .
" White or ofher light-coloured marking strips, fastened by screws to the
~ moulded seclions at each block, shall be provided for circuit designation.
" Each coninected terminal of each block shall have the circuit designation
. " placed on the marking strip with pérmanent marking fluid. The terminal
arrangément, including the terminal blocks for current-transformer and
+*"'voltage transformer connections, shall be subject to Engineers approval.

 Space marking strps shal bo uished wilh each bogk.

" All wiring shall be done with PVC insutated wire of adequate size .
" and raling. A suitable wiring duct systém shall be installed for alt -
" _inter-panel and front-to-fear panel wiring which-will provide easy
. ioaccess for-inspection’ and replacement. As far as’ possible all
-1 wiring shall be installed in wiring ducts. - B T

T General



All vtriring from hinged door p'anels to the fixed panets shall be
done with flexible conductor of equwatent size.
Wiring between terminals of the various devices shall be point to
point. Splices or tee connection will not be acceptable. Wire runs
shall be neally trunked or clamped.

- Exposed wiring shall be kept to a minimum, but where used shall
be formed into compact groups surtabty bound together and
properly supported. '

Instrument transformer secondary crrcults shall be grounded only

at the first panel entered, and not be grounded at any pointon the - -

ouitside of the enclosures.

Cable supports and clamp type termrnatlng Iugs shall be provrded
. for all incoming power wiring terminating at each cubicle. All wire
... shall be marked near each terminal end with circuit or wire
designation. These markers shalt be of and approved type and

B permanentty attached to the conductor msulatlon

OR " Phase Arrangement o ' : :
The standard phase arrangement when facmg the font of the

: panel shall be R-S-T-N and R-N-S from left to right, from top to
-~ bottom, and front to back for AC three- -phase and single-phase

* - circuits and N-P from left to right, P-N from tép to bottom and front - - '

“to back for D.-C polarity. All relays, instruments, other device -
. buses and Plant invot_ving lhree-phase circuit shall be arranged
. and connected in accordance with the standard phase
: arrangement where possrbte - S - -
'(-iti) _' : Wnng colourcode el . :
R Standard electrical wrrmg cotour codes shatl be used and a
_ surtable tegend w:ll be provrded by the Contractor '

14 1 20 Attendance of Employers Personnet at Shop Tests i

The Contractor shall arrange for wo (2) persons - of the Emptoyers or
 Engineer's staff to wrtness tests of major Ptant at the manufacturers
;_workshop : '

- The Contractor shatt submlt to the Englneer all shop test schedules of major

. Plant including the test items, the date on and place at which the tests are
.. carried .out, T_he_reafter‘ the wrtness tes_t‘_ rterns will be mformed by the

- Engmeer S SRR AT S T A AL A ,

Necessary expenses “for the Fmployers personnel mctudlng a round -trip
- economy air fare between Indonesia and the manufaclurer's country, costs -
. of foods, lodging and inland transport, etc. for stay in the manufacturers
country for ten days shatt be borne by the Contractor : :

141 21 Llst of Materlals Avallabte in tndonesra B
The followmg materrats are readlty avartable in Indones.la o

Frequency 1 |
- - ~ Fuel 01I settrng tanks ::"E e

~ . Fuel 01tstorage ta_n_ks



. Fuel oil leaktanks : .
, Lubeoil storage tankslr |
Lube oil circulation tanks - '
L.ube oil leak tanks -

' Nozzle coolrng oil tanks o

- Coolmg water compensatlon tanks

_Complete p:plng msrde and out31de

'_;_'(Steel plates for tanks etc ;: Lo

' Manufacturmg of ‘all 20 kv hlgh voltage SWltchgear panels
) assembllng, mstallatron wrrrng and testrng C

All types of PVC insulated LV power cables 1n31de and outsrde of the
‘ Powerhouse S _ _

o 'r-All types of PVC msulated conlrol cables

All types of cables and wrres for rnstallatlon of llghlmg and small -~
"poweroullets. . PP _

| ‘ _iStatron transformer of all statlons and step up transformer .

annex

Air condltronrng Plant forthe control ofﬂce :- R

Manutactunng of ventllatlon system for englne hall and swntchgear O

Plant for burldlng lnstallatlon (Ilghtlng fxtures swntched outlets

boxes etc)

Mrscellaneous materlals and consumables for rnstallatron and X

R erectlon of eleclrical Plant - - .

' Complete olﬂce equrpment and turnlture

. " Supply of all standard furnrture

i Overhead crane lncludlng basrc electrlcal Plant and steel slruclure ‘
- Fuel 0|I storage tanks lncludlng accessorres - i |
. "::Hydrants forfre fghtlng DR

- :All portable fre extmgurshers f::‘_; o

' tncrnerator for bum:ng ofwaste sludge e e e
Workshop equrpment of tool maemnery. tools and other equment &
All krnds of msurances for Planl and personnel o |

: Shappmg of F_'lantfrom ab_road to ln_donesna fo :

Cowm



r‘_-.mq’u

e Project head office, site managernent and supervision of erection

(forelgn currency portion)

- Local transpoﬂatron on loading, off Ioadlng. customs clearance
~ . Erection and installatron of all mechanical and eleclncal Plant

~* Tesling and training, assistance to supervisors and commissioning

engineers

- Complete steel structure for power statron burldmg
— © Complete civil works for power station

—  Concrete poles

- Gates

- Pé’nétock ‘

: _; Trash rack

- ; Metal Surge lank

- Draft Tube

= '_'Slalrcase SR

{ Cablmg

pu 'Cablnet cubrc!e ‘

'_ - Vacuum type crrcunt breaker .

- '_m . Spiral casmg

- 'Prtlmer

| '.'4--'{\"Stay Rlng i

- Prer nose

' _—'_ Sucuon con

'1- 14, 2 HYDRAULIC TURBINE AND ANCILLAR?ES

14 2 1 Scope of Work

This clause 14.2 covars the desrgn manufacture tests before shlpment
transport to the Srte erect|0n and tests at the Srle of the followmg Plant:

©a.

"_"HonZOntal shaft Francrs turbrne rated at 1630 kW at 64 30 m desrgn'
head AR S : .

| Governor, complete wrth controfs R

Butlerﬂy type or Btp!ane type lnlet valve Wrth conlrols -

CoM423
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