14 10 OVERHEAD TRAVELLING CRANE

14 10 1 General

The crane shall be comptete wnth bndge glrder cab main h0|st under-hung

" hoist, shafting, gearing and complete electrical equipment including motors,

control gear, current collecling gear, trolley electrification, hoisting ropes, -
blocks and hooks, ladders, platforms, guards and handrails, spares, tools
and spanners with rack, and other gear and necessaries for its proper and
effi C|ent operatlon _ :

14 10 2 Performance Requrrements :

... The de31gn shaII be such that ali movements take ptace smoothly and
-positively. No stlpplng o creeping of the loads shall occur at any time.

'_ ' '_The crane shalt be desagned for contlnuousty repeated cyctes Up to one hour
o .total duratton startlng w:th cold motors and brakes :

- Safety factors used |n the deSlgn shatl |n no case be Iess than fave (5) unless
R sated otherw:se R . S Lo

_ | Under normal condlttons momentary operatlon of the controls shall permtt
3 movements not in excess of the fo!lowmg figures:- - oo

Mam ho;st hook vertlcal movement _ 1 mm
Trotley travel L 2 10 mm
_'j Bridge travel - G 10 mm

B Spemat care shall be taken to guard against o:l or grease dripptng from the
- crane, and where necessary, easﬂy removabte catch pans shatl be prowded

The crane glrders shall be de31gned S0 that the vertlcat deﬂectton caused by

| ~ the rated Ioad p!us all dead toads shall not exceed 1M 000 of the span.
S Hook Ilrnlts from the centre Ilne of rall shall be as foliows

Maxamum ctearance to maln hOIst

front S|de i ) B : 20 metres'
backsrde .- 15metres

14 10 3 Capacny

__*The crane shaII be capabte of easny handlmg,,durmg erect[on and
< afterwards, - the heawest ptece of Plant provrded under generator '
manufacturer L T B S :

e The hftmg capactty of the maln ho:st shall be 15 metrlc tons and that of the

under-hung hoist, 2 metric tons. The crane shall capable of travelllng wnh its

' ' full toad suspended in any posMon o

14 10 4 Longltudmal Crane Raﬂs _ .'

. On both ends of the rails, t’lgld stoppers of a hetght not less than one half of |
the dnvmg wheel dlameter shatl be provrded - L
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The Contractor shall furnish the rails and base plates for the rails to
distribute the wheel loads on the steel girders within the allowable
compressive stress. Necessary anchors for the base plate, and bolts and
_nuts to fix the rarl on the steel ptate shatt also be furntshed and be msuteted

Rails and str)ppers shall be erected by the Contractor under superwsmn of
the Archrtectural Contractor EREERR T _ . : _

14 10 SDtmensmns and Clearances R .
- The span of the crane shall be 10 5 metres centre to centre of crane rarts

_ The width between cotumns above the rail will be 7.5 metres

* " The underside of the roof truss wnt be at EL 107 and the machlne ﬂoor level
- will be at EL.87.9. The lower limit of the main hoist and under-hung hoist

+ shall be EL.87.9. The suitable provision shall be made so that all parts of the
turbine and generator can be lifted and assembled under the above
mentioned conditions. The trolley shall be so designed that in the extreme

- position of its traverse the hook can hang vertically as close as possible to

the crane rail at either end. The actual minimum possible distance of each - .

-  crane hook from the centretrne of ralt at each end shal] be stated in the
o tender. : : : P ;

" 1410, GSpeed

" The various mottons of the crane shalt have not Iess than the followrng -_
: speed underfull ioad condltlons— RN .

 Bridge tongrtudmal travel e 20 metres per mlnute';‘.', i
"Trotteycrosstravel o

c Under-hung hotst 20 metres per minute
'Vertlcaltravelr

Maln hoist - o Ogmetres per mlnute T

Under—hung hmst ' _6metres permlnute e
' 14.10.7 Construction e

- The destgn shall take into account the Iaterat stresses due to startlng and...-' o
B stoppmg the crane suddenly when carryrng rated toad S S

- The structurat members shall be desrgned S0 that the catculated stress in -
_lhe material, based on rated toad shalt not exceed 30% of the ulttmate
'_strength of the matertal i - St T



Bridge girders shall be mounted on equalising type trucks with buffers and

shall be rigidly attached to the trucks by machine fitted bolls. Heavy gusset

plates shall be attached to the bottom of the trucks to keep them square with

~ the main girders. The end trucks shall be designed so that the end reaction
- from the bridge grrders is divided equally between the wheels.

" The end of the trucks shall be tied together to prevent spreadrng in the event
that the ¢rane runs into the end of stops Trucks shall be bored to receive
wheel axles.

T Safety lugs shall be placed on the trolleys and end trucks lo lrmlt the drop in
- the event of a broken axle, or wheel unless thrs emergenoy is otherwrse
provrded fori in the desrgn _

 Rail sweeps and buffers shall be provrded on both brsdge and trolley wheels.

Rarls wrth buffer of adequate he;ght shall be provrded on the main bridge
girders for the trolley travel, Rails shall be secured to the bridge girders i in an
approved manner and shall have provrsron to prevent creepmg

14 10 8Wheels and Axles n |

[ Wheel axles shall be of the statronary type kept from turnlng in the truck or |
_ trolley frame by means ofa key fi lted ina mllled slot |n the axle :

Ax!es shall be made from alloy steel heat treated rf necessary, and -
S accurately machrned and ground tosrze to receive the beanng inner races.

. Wheels shalt be cast forged or rolled steel and double flanged of approved
_contour to suit the longitudinal crane and bridge rails. Wheels are to be .
o accurately ground to exact dlameter and are to be mounled on rofler -
o beanngs ;_g; . . C , _ _ :

14 10 9 Brrdge and Trolley Drrvrng Machmery

S One pair of wheels in each end of the brldge shall be driven by an electric
- motor driving a cross shaft through a helical, spur, or herring bone gear
L speed reducer unit mounted near the centre of the bndge The motor shall
. be coupled to the reducer by a flexrble couplrng : ‘ :

{_‘{.The cross - shaft shall be supported on self-alrgnlng beanngs along the
" bridge. Final drive pinions shall be mounted on the shaft section of the shaft
"and coupled to the main cross shaft for convenrence in assembly and _

- replacementofparts L T S U

The motor speed reducer umt and brake shall be mounted ona common
) _structural steel base, supported from the brrdge drive- srde glrder

U The trolley dnves shall be generally as descnbed for the bndge dnve except:,_
dnvetothewheelshaﬂs SRR IEEEN SR :

S :All geanng. other than final dnve gears at the wheels shall be enclosed in
(5 oil-tight gear “¢ases - désigned -for ~splash lubrication - of the gears and
-7 bearings, contained within the case. Adequate inspection openings shall be
+ i provided in each case, together wrth an orl f ller plug, dram cock and orl |eve| '
' f'__lndlcator or dlpstlck S HA ST ST N UL PR



14 10 10 Hoist Drums

B Horst drum shall be mounted on the trotley and Iocated 50 that the hoisted
I Ioad wul at all times be transmrtted equatly to the crane grrders o

Each drum shall be dlmensmned so as to receive the requrred amount of
. hoisting rope in one layer with at least 1-1/2 turns to spare on each half of
. the drum with the hook in the maximum raised position. When the hook is in
" the lowest position at least three futl wraps of rope shall remam unwound on
each half of the drum. .

Ho:st drums shall be fabncated or cast wnh adequate strffenlng ribs to
prevent deformation and to minimise deflection under all operating
conditions, Drum diameters and rope grooves shall be in accordance with
- the_recommendations of the rope manufacturer. All surfaces to come in . .
conlact with the rope shall be machined true to approved to!erances to
T mrmmlse Wear and prevent permanent deformatron of the rope

14 10 11 Sheaves |

Sheaves shall be of cast steel or cast iron properly drmenstoned to surt the

o recommendations of the rope manufacturer. All surfaces to come in contact

- with the rope shall be machmed true to approved toterances and surface
'anISh : Lo Do

Al sheaves shalt be provrded wnh guard plates to retam stackened rope
~ - within the grooves.. Ample means for iubncatrng the bearrng shall be
. prowded in easﬂy accessrbte tocatrons o :

141012HookBlocks o

The main hook shall be of the srngte standard type Hooks shall be of forged. o
steel properly annealed after forging and shall be swivelled and deS|gned to
-~ turn easrly on substantrat seated anti-friction beanngs : SRR ERE

| 141013 Hoisting Ropes LTI P

‘ _Horstrng ropes “shall be of pre forrned regutar lay extra ﬂexrbte |mproved :
- plow stee! and shall be designed so that the maximum’ ‘working load -
. including hook block does not exceed one-sixth of the breaking strength of
the rope. Horstmg ropes shall be grease lmpregnated dunng rnanutacture

14 10. 14 Lubncatlon |

;All bearings requmng grease ‘shall be fi tted wrth grease frttrngs easrty I
_accessabtefr‘omthecranewalkways R T

. A hand: operated grease gun of ample capaotty shall be supptred wrth all o : : ég
C_necessary extensuons and fi ttrngs for greasmg the beanngs LR

-The Contractor sha!l advrse the Engrneer in wntlng, as to the recommended '
- - type and make of grease and othér lubricating oils to be used. In addition,
* ... the Contractor shall recommend a lubricating cycle to guide the Employer's . SR
- operating staff in their maintenance work. . The Conlractor shall provrde the -
tnltlal Iubncatron for all the Plant, mcludrng the horstrng ropes e



14 10 15 Brakes

 Each horstrng motron of tne crane shall be provrded with a separate spring-

" actuated solenoid released brake capable of rapidly decelerating and

holding the full test load. The trolley drive shall also have a spring-actuated

solenoid released brake capable of rapidly deceleraling the trolley to rest

from full speed with full load. Each brake shall be so arranged as to become

o ‘automatrcally applied when power is cut off and shall also be arranged to
o release automatrcally upon app!rcatron of power to the drrve motor '

Each brake shall consist of two brake shoes normatly pressed agamst steel
~ or cast iron drums of ample diameéter and width by adjustable helical spring
" in compression. Each brake shoe shall have an ample thickness of
" renewable friction lining. Brake drums shall preferably be on the input shaft
- of the gearbox but where brake drims are on the motor shaft, they shall be
so placed that they ¢an be readily removed to change a rotor and $0 as not

to lnterfere with proper access to the brushes and beanngs

o '_'_In addrtron the maln h0|sts shal] be provrded wrth elther - SRS _.

al An etectro hydraulrc thruster brake for Iowenng speed control in stow '
' operation. An over speed safely device shall be mcorporated in the hoist
- controls to interrupt the power supply and operate the spring-actuated
sotenord released brake to stop the horst if overspeed occurs or - ‘

R b.' A multrpte drsk se[f—adjustrng mechanrcal load brake capab!e of
TR sustaining the load in the event of power farlure or farlure of the horst
A electro mechanrcal brake > r o

'_"The brrdge shall be provrded wrth a fnctron brake controtled by a foot pedal
. in the operator's cab, of sufficient capacrty to brrng the crane qwckly to rest
‘ '_from full speed wrth rated toad Sy

' 1410160ab _ . ST S .
e -The operators cab shall be suspended at the front srde The cab shall be
rnstatled facrng upstream . : g

| ) The “cab for accommodatrng the control gear and operator shall be'

: constructed of mild stee! sections placed under the end of, and to one side =

= of, the main girders. it shall have ample drmensrons be well ventilated with

- neat half-walls and roof and have liberal open areas to give the operator a _
- clear view of the hoist ‘hooks. it shall also have a comfortable chair. A

" warning gong, buzzer or betl shatl be supp!red to rndrcate to lnsrde
R .movement ofthe crane.”’, ‘ e . B

14 10 17 Electrlc Motors LT o
: The crané shall be supplred from the AC supply panel Iocated in the cubrcle -

b foom with 380 Volt, 3 phase, 50 Hz current The longitudinal travel drive, the - -

'_'f_j:”cross traverse drive, and the main hoist and traverse drives shall be -
. operatéd by four rndependent electrro motors. Each motor ‘shall be of the -

~totally enclosed, wound rotor, reversing, fan cooled or self ‘cooled type with oo

" Class *B" insulation, and suitably rmpregnated to be non hygroscoplc and
: unaﬁected by drrﬂ of dust ' 3 o
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Motor lead insulation shall be Class "H". Motors shall be half-hour rated.

Motor bearings shall be ball or roller type mounted on the end covers. The

traverse and hoist drives for the under-hung ho:st shall be operaled by {wo
_' mdependent eleclnc motors , o

14 10 18 Controllers o

A separate reversmg tramcar type drum controller shall be provrded for each
motor. Each controller shall be fitted with renewable contact fingers and tips -
- on the drum. Each controller shall be provided with arc shields of .
.- incombustible non- hygroscopic material. When in the "OFF”. position, the
. controller shall isolate the motor on all three phases. Each controller shall be
- provided with a “dead man’'s bullen” or spring return to “off' position,
- Emergency stop buttons convenient to controllers shall be provrded Notless =
than five steps of speed contro! shall be prowded to allow a gradual speed E
1ncrease from stand-sttll to the maxamum S S

‘The conlrollers shall be mounled in the operators cab and shall be located -
so0 as to permit an unobstructed view of the work area below the crane, and
; to permlt convement operahon by the dnver when seated : :

14 '10 19 SWItchboards

. 'A steel-enclosed swnchboard wrth doors smtable for worklng wrth snx e a
controller shall be prov:ded and mounted in the operators cab S S

- The swnlchboard shaII be equped W|th Cll’CUIt breakers contactors _
- protective relays indicating mstruments transformers fuses and other; B
—.'necessaryapparalus ST RRETE f' T TR IR %

A main crrcutt breaker shall be provrded to cut off all power to lhe crane and -
- to lock in the open position. Independent over-current, under—voltage and

thermal protection. Independent over-current, under—voltage and thermal '
proleclron for each motor shall be prowded , s ‘

All conlrols, swntches and components shall be adequalely labelled and - =
numbered for easy maintenance. A lighlmg and convemenoe outlet panel
= shall be mcluded on the swrtchboard T :

14, 10 20 Safety Ltmtt Swrtches :

. Aulomalrc reset totally enclosed heavy duty. adjustable lirnit swalches shall S

" be provided to limit the fravel of the trolley and the bridge. The swrtches shall
- disconnect power supply to the motor when either the brtdge or the trolley
~ has travelled to within braking distance of its respective stops at eitherend .~
- of the travel. A warning signal, preferably a buzzer installed in the cab, shall -
~ alert the crane operator when the trolley approachés its stops The S|gnal Lo
: shall be activated before operatlon of the trolley s Ilmlt swnch R

A gear dnven lrmlt swrtch driven from the hmstrng dru, shall be provrded RS
.. for each hoist and adjusted to prevent the rope from bemg COmpletely R
... unwound from the drum and to prevenl OVer-travel of the hook |n the hﬂlng R
’ *_'d|rectton R .



%)

In addition, a block-actuated limit switch shall be provided for each hoist to
prevent over-travel in the lifting direction and damage to the crane, should
the gear driven limit switch_f_ail or get out of adjustment.

14.10.21 Runway Conductors and Trolley Conductors
__The Conltractor shall furnish and install the main runway conductors,
.. including insulators, support brackets, in-feeds, and all other necessary

equipment. The Contractor shall atso furnish and install the trolley
conductors, insulators and accessories required for the complete operating
system The :nsulators shall be brown glazed porcetarn

. The power suppty shall be fed to the main runway cond_uctors at one e_nd of
-the runway girder. The Contractor shall supply on the main runway

conductors, connectors of the compression type of surtable srze to accept
the Contractors stranded copper feeder cables. - S o

"~ The main runway condugctor will be of the ngrd type of whlch copper is
~ “enclosed with an insulating sheath. Trolley conductor is a cabte wrlh an
' rnsutatrng materrals (cabte curtaln type) =

- The troltey and main runway conductors shatl be of such a size that the
“crane can be at either end of the runway with the hoists operating
© * continuously at 125% rated load, and with the conductor temperature rise

not exceeding 30°C, based on an ambient temperature of 40.Both the main

" runway and trolley conductors shall be supponed b] 1nsulators at not greater 7
'-thantSmrntervals [ NN : T _

- 'The crane conductors shall be mounted atong the runway The conduclors

*._shall be suitable for operatlng satrsfactonly at the specified speed of bridge
.- travel. They shall be furnrshed for the totat runway tength specifi ed or as

requrred RN R T

- An addrtronal conductor ‘shall be provrded for groundlng the trottey to the

bridge frame. The conductor shall be well prolected to prevent |njury to

: personnel and to guard agalnst mechanical damage

14 10 22 Collectors &

_,The Contractor shatl furnrsh comptete with aII necessary accessones all
oo cufrent collecting equrpment for contact wrth the maln runway and frolley
o conductors : e Lo L : .

- Collectors shall be of an easuy reptaceabte slrde shoe type wrth aII non- L
. current carrying exposed metal parts grounded. Design shall be such as to o
'assure contlnuous contact and prevent overheatrng

S Relrabte operatron shall be assured even under condrtrons of consrderable _
- misalignment, both horizontally and vertically. Under.no-load conditions, it -

.~ shall be possible to mspect the coltectors by pullrng them from the_ ;

LT _conductor R o : _ :

14 10 23 Wrrmg and Condurts

The Contractor shalt furnrsh and lnstall aII wrnng, cabtes and condurts on the

'_ ﬁfi"f crane. All wiring'shall be installed in ngrd galvaniseéd steel conduit, or, where
e flexibility i is required due to yrbratron in fte_xrble conduit. All wiring and cable
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| shall be installed for 600 volts and the minimum size of copper conductor
shall be 3.5 square millimetres. o _ :

By conduit and cable shall be permanently installed and tagged on the
cranes in the manufacturers shop s0 that only fi nat connectrons are requrred '
at the S|te a

The condutts shatl form a conttnuous system and shall be properly

: supported within the structural framing of the crane. The enlire’ conduit

. syslem shall be grounded. The conduit runs shall be |nstalled in such a way
o as to elrminate accumulatlon ofmmsture ' :

_ '4Separate conduit systems shalt be prowded for the maln power supply,
O control and llghtlng : :

14 10. 24 L:ghtlng and Control Transformer

o . The Contractor shall furnish and lnstall a surtabte dry type transformer rated
- 380/220 volts, 50 Hz, to slpply a 3-fhase, 4-wire dislribution panel for
. lighting, receptacles, and control circuits. The dlstnbutton panel shall be -

. complete with a moulded case circuit breaker on the incoming supply, and
- " single-and three: phase branch circuit breakers. -All breakers shall be
‘e{ equrpped wnth thermal overload and magnetlc trlp devrces :

| 14 10 25 nghtlng

" The Contractor shall fumlsh and rnstalt a su1table Ilghtmg t" xtures and controt
.. switches in the operator's cab, and also inside the crane girders, where - :
.. conltrol devices and other apparatus are located inside the girders. Flood- - ' §§
- light fixtures shall be supplied and installed on the crane to provide an even
intensity of illumination under the crane of not less than 200 Lux at a -
distance of 12 metres below the crane. The lighting and control transformer
. referred to in Paragraph 14. 10 22 wrll provrde the 220 volt suppty for the
_ lighting system U ‘ N

AT xtures fi ttlngs condurt swntches wmng and all lrghtlng accessones for :
the complete installatton shall be furnished and installed in the
“manufaclurer's shop and after mspectlon shall be drsmantled as necessary

: for shlpment _‘__ o : L :

: ‘-{ Contractor shall supply and lnstalt 220 volt 20 amp 2 pole duplex outlets o
Outlets shall be of 2-pole, 3-wire, ground and straight blade type. The th|rd
. groundmg pole shall be connected to the metal mountrng yoke - '

The outlets shall be mstalled in the foIIowmg locatrons R B

a One (1)out|et mthe cab _' , _ 1 L _

i b, | TWO (2) outlets in the upper part of the crane structure one (1) on each o
0 side. R i Sl o

e _Tow (2) outlets |n the lower part of the crane structure one (1) on each_'_ o
. side. - . . : _ L :

R d. Tow (2) outlets msnde the crane glrders one (1) on each slde when thez -
. control devrces and other apparatus are located rnsrde the cfane glrders o
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14.10.26 Accessories

The following shall be provided for the cranes :

a.

T

o o

e.

Name plate S qpiece

The name plate showing the manufacturers name, rated capacrty of
crane and other detalls

Trolley wire, rnsulators and brackets o ot
t.ubncatlng oil, grease machlne oil with 50 percent spare S 1ot
Wrench and tools for maintenance LI T e SN l_0t
Other necessary acc:essones | B 7‘ ‘_11 ot
_Hand operated grease gun ‘_ o | AT !_1lot_

| 14 10 27 Spare Parts -

: The followmg spare parts shall be prowded for the crane -

a 'Insulators for travelllng trolley W|res for one I|ne _
_b._"'_'Bearlngs 100 % of orrgrnal requrrement |
o c Brake lrmng . o 100 % of original requrrement _
- d Grease nlpples By : ' 2pcs ofeach type or size - |
f' ‘e Carbon brushes and holders S . 100% of orrgrnal requrrement-
. "Swrtches contactors reIays etc .. | 100%ofongrna| requrrement
| g _Other necessary spare parts 1ncludrng | ' |
' coils, thermal relays resrstors capacrtor L : T
~ . and small part .o RIS 100 %of orrglnal requrrement N
3 h Fmgertrps and segments for contro]ler 7; ,_.'_100 % of ongrnat requrrement.
B '_\Carbon brushes for motors fuses o 500 % of original requirement
j_:and IamPs PR B R L S
- 1410 28Tests

:The crane shatl be completely assembled at the Contractors workshop The B
= following tests shall be carrred out and the results shatt be certrfled before o
.'shlpment : S N _ R

i 4.
b.

Structure deﬂectron test

Full load test (|nc!ud|ng brake system tests)

:_OVerloadlng test (1 25 percent of the rated Ioad)

'Operatron tests

-',V'After complete assembly at the srte the drane shal! pass an operatron test '
"7 ~ingluding” brake systém’ test; ‘eto. These tests ‘shall demonstrate that all -
guarantees have been met and that the entrre crane plant meets the

e



contract requirements and that it is properly installed adjusted to operate
correclly and safely. o '

1441  TRANSMISSION LINE

14 11 1 General

. The 20kV transmission line shatl be instatled for the aggregate distance of
" 14 km to transmit eleclric power from the Jatlbarang power statton to the
- Krapyak sub station. - - .- - e D

-~ The supports of the transmlssron hne shalt conS|st of 2 steel towers and
reinforced or pre-stressed concrete potes ' S :

; Overhead Ime conductors shatl be of all atumlnrum alloy (AAAC) 120 mm

The tetecommumcatron lines shall consrst of telephone cables "CCP-AP—SS— _
0.65 mm?-10P" mounted on the same supports of 20 kV transmrssron line
and atso on the same routes : :

14 11 ZStandards :

- The constructron of matenats supphed under the Specrf cation shatl conform
" to the latest editions of the recommendation of International Electro -
. ,..- Technical Commlssmn (IEC) andfor other any recognised. international
. standards equivalent or higher in quality. If the Specification conflict with any
or all of the standards below, the Specifi catlon shatl have a precedence

: e. Recommendatron of Internatlonal Electro Technical Commrssron (tEC)
b, PLNStandard kR o
C. Other Standards -

14 11 3 Freld Operatlon Program

" Within srxty (60) days after the issuance of the Letter of Acceptance the

. Conlractor shall submit to the Engmeer for his approvat a field operation
program, in accordance with the time schedule of the Works mcluded in the
Contract Documents, showing in detail the ordei of procedure and the -
method by which he proposes to perform the Works, and shall submit - -

- particulars in writing of his arrangements for performing the ‘Works and of B
. materials and labour and temporary facmtles he lntends to furnrsh use or
: construct asthecasemaybe BT R S FA DS R e

" The ‘submission to and approval by the Engrneer of such program shall not":-. | _
release the Contractor of any of hls oblxgatrons or respon3|b|t|ttes under the .

Contract ST LT T e ST S

14. 11 4 Drawmgs for Constructron and Materlals i |

“The Conlractor shall make the constructlon de3|gn for the Works The ,
~ Contractor shall subniit construction drawrngs of the 'detailed constructional ~ Lo
. and dimensioned components to the Engineer for approval. The Contractor '
- shall be ordered to manufacture |n conformrty to the approved drawmgs by -
theEnglneer ' . . S i R o

s



14.11.5 Technical Requirements for Fabrication

o a Workmanship : All material, equipraent and parts shall be new, unused,

- of highest class and most suitable, and shall be finished uniformly in

" quality and smoothly on the surface to be 1n conformlty to best
commercial practice. - - :

b. Colour standard and painting : Each item of the material shall be painted
in accordance with the Specification. All exposed metal surfaces except
- .. the terminals, plated surfaces, and non-corrosive metals shall be given
» primary coaling of rust and acid resisting paints before transportation to
.- the site. The touch up finish coating of paints shall be given to the
- material by the Contractor after installation. The contractor shall include
in the Contract the supply of paints necessary for flmshmg coating on the
'matenal in line wrth the Specrflcalron -

14 11 6 Inspectron and Testmg

fa. The Contractor shall submll to the Englneer for approval the proposals
DT for the method and detarls of the lnspectron and testrng

- b | As and when any materials and facrtlt(es shatl have passed the tests and
" inspection, the Contractor shall furnish to the Engineer erght (8) copres_
: of the du!y certrf ed test reports with test readlngs B :

e Al defcrencres revealed by’ testlng and mspectron shall be rectrred by
" the Contractor at his own expense and to the approval of the Engineer.
- Rectifi ed components shall be subject to re- testrng and re- 1nspectlon

14 11 g Packmg

oo Al the dehvery packages shaII be clearly marked in accordance with the
R _mstructions of the Englneer in addrtron to the stlpulatrons prowded here in.

~ The contractor shall mark contents quantrty, net and gross welght name of
L the Contractor Contract No., etc on the outsrde of each package

_ . On drums corl carton boxes and wooden cases, the fotlowrng |tems shall be
- also marked Wrthout omission : ' : . -

| 'V‘i_-a Drums and coils |
" b. Carton boxes and wooden cases _
. These markrngs shatt be protected trom fadrng away in transrl or |n'
: .:',I-‘operatlon SRR L L _ .
1411 BStorage of Matenals o

Matenats shall be stored S0 as to ensure preservatlon of therr specrf ed
- quality and fitness for the Works. They shall be placed on & hard, clean
e _surface and when requrred they shatl be ptaced under cover. -

Stored matenals shall be Iocated so as to faclhtate prompt :nspectron
-~ Private property shall not be used for storage purposes without written
' permlssron ofthe ownerorlessee and paymentto hrm if necessary

Cam9



14.11'.9"Royalties

. The Contractor shall be responsible for all compensalion and royalties due

. in respect of quarried materials. No separate payment will be made for the

- compensation of royalties, but all such costs shall be inclined in the Bid
 Prices for pay for pay items under the Contract = :

1411 10Work|ng Area L

The Contractor shall make alt arrangements incluswe of payment, if
necessary, for the use of any land required for working areas outside the é
_ right-of-way, and the Employer wnl not accept any habmty in connectlon with '
the use of such Iand -

14, 11 11 lemg Quarters Sheds Stores and Workshops

The Contractor, shall furnish and malntaln for the Contract penod all llvmg

- accommodation, sheds and stores necessary for the prosecution of the
. Works, and shall make his own arrangements subject to the approval of the
" Engineer, wrth the owner ot any tand requued and |t necessary. pay for tlS
use. : : ‘ :

B 14 1A, 12 Notrce of Operatlons e

Ca. The Contractor when requlred by the Englneer shatl supply in wntmg
- _full information regarding the localities in which the matenals are being
obtalned and in which the work is belng prepared ¥

~ b, No permanentwork shall be undeﬂaken wnlhout the Engmeer’s approvalt S @
- Full and complete notice in writing shall be given to the Engineer .
- 1 sufficiently in advance of the time of the operat:on for him to be able to
C _'_ make such arrangements as he may deém necessary for |ts rnspect:on

14 11 13 Fllllng in Holes and Trenches

 The Contractor upon comp!etlon of any part of the work shall 1mmedrate1y, ‘

+ at his own expense, fill up &l holes and trénches, or’ carry out the work to

- them as required by the Engineer, that hé may have dug or e)«;avateo and

-~ are no longer required for the project, and he shall ¢lear away all rubbish
and materral that is no !onger requrred for the protection of the Works

14 11 14 Contractor s Responsmlhty for Work B

‘ Where the approval of the Engmeer is requrred under the Spec;t‘ catlon such '
' approval shall not relieve the Contractor of his dutles or responmb:lltles s
underthe Contract : T P N ,

144115 Standard ofWorkmanshlp o

_ AII workmanshlp shall be the best of |ts partrcular kmd and shatl be carned
2 out to the satrsfacllon of the Engmeer _ e S

144100



14.11.16 S'afety Measures

- The Contractor shall furnish and maintain, at his own cost and expense and

- to the satisfaction of the Engineer, ali requisite watchmen, lights, barricades,

- safeguards, fences, footpath ladders and other facilities for the protection of
the Works and the safety of the general public and of employees of the

" Employer and of the Contractor. Precaution shall be exercised at ail times
for the protection of persons and property. The safety provision of applicable
taws and codes shall be observed Machrnery and equ:pment and other

e hazards shall be property guarded

14.11. 17 Protectron of Works from Weather

' The Contractor shall at hls own eXpense carefu!ly protect alt work and
: matenats from |njury by the weather

14 11 18 Envrronmental Preservatron -

rhe Contractor shall take care to preserve the enwronment surroundrng
g " of the Site dunng the executron of the Works o :

b .When indicated by the EmployerIEnglneer the Contractor shalil conSIder :
~ the countermeasures for envrronment preservahon at places is required.

AN costs necessary for these measures shall be rnctuded in the Contract
‘Pnce but shall not be paid drrectly < . L

R In case the envrronment around the Srte shal] be deslroyed causmg by
- omission of the Contraclor during conslructron the Contractor shall
7 ‘compensate for the damage and shatl eXecute the restoratron work at his
, {._'_owrtcost M DR - e

14 11 19 Unrts of Measure =

_ All units of measure used in the Specrfcatlon and in the Bill of Quantrtles-
~and Schedule of Rales and Prrces are accordrng to the standard metric
measurement system : :

4. 11 20 Tlme Account Work

I in the oprmon of the Engmeer itis necessary or desirable to execute any '
"'addltronal or subslituted work or furnish any additional or substituted

- materials, such work or supply shall be regarded as being on a Daywork

- basis after written order of the Engrneer The Contractor shall therefore be

- paid for such work and supply accordrng to the Schedule of Rates and
'-.-Prrces _ S R T LA _

'The measurements shalt be taken Jomtly and recorded and agreed at the
- time such work is executed or such material furnished. The Contractor's
measurements wrll not othenmse be recogmsed by the Engrneer '

 The Englneer shatl atWays have full access to the Contractors time records, ) .

_ and may check daily with the Contractor's timekeeper, or otherwise, the time

“. taken in.execuling any Daywork, but the fact of his agreeing upon any time

. shall in no way blnd the Englneer to vatue the WOrk other than by .
measurement R TIRERIIE T _ '



14.11.21 Orders to Foremen

Whenever the Contractor's authorised representative is not present on any
- part of the Works where the Engineer may decide to give orders or

directions, such orders or directions shall be received and obeyed by the

Foreman or other person who is m charge of the partrcutar work concerned

14.11. 22 Drawmgs

The Drawrngs of this Work are assued and made as part of the Specrf calron
and Contract Documents. it shall be anticipated that revisions of atlgnment_
tocatron and section may be made during the Works _

. The Contractor shall perform the Works in accordance wrth the mtent of the :
Drawrngs and Specification, and shall take no advantage of any. error or

- omission in lhe Drawings or discrepancy between the Drawings and
Specification. The Engineer will make such corrections and mterpretatrons

~ deemed necessary for the fulfilment of the Spécification and Drawings.
- Where dimensions on Drawings are given or can be computed, scaled

measurements shall not be used except when approved by the Engineer. - ‘_-

Any deviation from the Drawings due to field conditions shall not be
o antlcrpated before |t will be delermlned by the Engrneer and authonsed in
-_.___wntlng ' R _ _ -

14 11 23 Progress Reports :

B The Contractor shall submlt to the Eng:neer monthly progress reports wntten o

" in English indicating the actual state of progress of all construction

) expressed in perfect of the Contract Sum dunng the course of the Contract

~ Ten (10) copres of such progress reports shal! be submltted by the

- Contractor to the Employer through the Eng:neer on or before the tenth day R :

of each catendar month

14 11 24 Etectrrcal Conductors and Flttmgs = 7 _ L
The etectncat conductors and fttlngs shall be supphed Under thrs c!ause - _ |
a. Stranded conductor | ' |
: b Frttrng of conductors
' ¢. Galvanised steel wire (GSW) _
| Uf_d_.."GSWcIamp and frttlngs _
| RO Stranded conductor L

The stranded conductors for maln crrcwt of 20 kV transmrssmn -
.« line are shown below: - : W o

- Type AAAC (AI! Atumlmum Atloy Conductor)
— Srze : .__.1?0 mm? ' S
H Constructlon ”7"‘_.f"‘:‘_f’l19125mm o
 _ Standard S O 48201 Te|I6



Ve ’

iy -

- Diameter | 14.0 mm

- cross-sectional_area - A:116.99 mm?

- C. resistanee at 20 0.286/km

— Min. breaking load - 3, 332 kg (32. 68kN)
- Nominal weight 322 kglkm

~ Galvanised steel wire (GSW)

Galvanised steel wires of 55 mm? (7/3.2 mm) shall be used for

' overhead ground wire. Uilimate strength of wires shall be more

iy

than 90 kglmm

GSW clamp and fi ttlngs

- f = Su:table clamps for ga!vanlsed steel wnre shall be supplled

- 'Ground wire tens‘.lon clamps shal! be made of malleable cast

iron for 55 mm GSW, and attached to the top plate of steel

- structure by mean U-clevises.

-__—."Jumper clamps for fastenlng the jumper wire shall be made of

_malleable cast i iron for 55 mm? GSW.

- :"'__. Suspensmn lensmn clamps and dampers for ground wire shall -

' — Clamps termmals for conduclors shall be compressmn iype -

be supphed for 20 kV |nterconnectmg lines.

Flttlngs of conduclor

" and suitable for the various size conductors. The PG clamps
for connection of feeder circuit with 20 kV transm;sswn line
shall be free from eleclrolyllc connectlon

- Compresston tools shall be prowded wnh die sets

Electrical conductivily of each joint shall not be less than the
: equwalent value to the conductors. . .

- The compressuon on tension type jomts for conductors shall be
kept over 95 percents of the connecter strenglh '

R Compressmn type clamps and sleeves shall slip strenglh of not

Iess lhan 80% of ulumate strength of the conductor :

- Suspens:on tensmn clamps and dampers shaI! be supphed for

- 20kV |nterconnect|ng hnes

-Tesls and mspectlons e

i i The following tests shall be camed out at manufacturers
WOrkshop Co ' ' '
- Tensile tesl o
- Elongationtest

-~ Resistance test -

14103



— Characteristics
- Constmctions
14.11.25 Insulators and Httmgs

The insulator set shall be provrded with all necessary fnllrng as required. .

a. Suspension rnsulators

The insulator unit for suspension and lensmn requrred herein shall
~conform to the reqwrement of IEC 305 “Characteristics of string insulator
. unit of the cap and pin type” and sha!l have lhe following charactenstrcs

. The connectlons between units shall be such as to allow suff cient
_flexibility for freedom of movement and to prevent the possibility of
4becomrng separaled accrdentally either during or after the erection.

" The interlocking sockets shall be demgned to allow easy passage of the
- ball into the socket and retaining pins or locking devices are requrred to
. keep in the socket under aI! serwce conditions.

The insulator surface shall be free of bulges halrllne cracks and other

~defects. - _ B : .

Type of couphng f S f - 18 mmABaH and sooket '

Colour ofglaze S ,‘ LT 'Chocolate brown
B Matenals Sth o ,'_‘:_.:_Porcelarn msulator
o Dimension R :)254 mm x 146 mm .
- Creepage drstance SRR R "-280 mm ' 3

S Combrned mechamcai and elec{ncal slrenglh 12 000kg
b C Consiruction s | . :

. Both of tensmn msulator slrrngs and suspensron msulator slrrngs shail be
~ three (3) msu!a{or umts in one stnng for 20 kV Imes without any arcrng
horn L Ll :

. C. Suppomng lnsuiators _ 7
R O IR Post support rnsulators RS

-_,:_The support msulators reqmred hereln sha!i conform to the _
" requirement of IEC 273 "Solid Core Station Post Insulators and -
,Vshall have the followrng charactenstlcs ‘ L :

- Nomrnal voltage R 20 kV |
B 7_ — Colourofglaze Chocolate brown :_' L ) €
- Dfameter ol e *; mm  *to be advised by
e ﬁ_heEngrneer__ -
. Helght [ ' ; * mm IR
- Creepage orstance e mm -
r“— Mmrmum famng load - | H* kg ¢

aos
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O

R I

- lightly with appr_ove__d grease when _mounhng on the poles. .

— tension + kg

&

Behding.' kg
(i)  Jumper support insulators _
The support insulators are used for ho!drng lhe jumper wire and
shall be of solid core long rod type.
' The charactenslrcs of lhe support rnsuiator ehall be as follows :
- Type - ' ' Under—hangrng ‘
"'~ Nominalvoitage =~ 20 KV -
~ Colour of gia'ze - | Chocolate brown -
- _Diameter ofshed . . _* mm .
S Hefght ot am
- Leakage distance St mm
- Ca_ntr!ever s_trenglhr - o % Kg
- :tehsion B kg -
- - Bendrng R A S kg -
S Conslructron - N
; .~ The support msulators shali be suitable for outdoor use and frlted
- up with necessary clamp on the top of the insutator and provided
: wath necessary mountrng bolls nuts and washers. '
d.” Frltlngs ‘ ' : ,
o ()] All fltrngs shall be of maf!eable lron hot deep galvanrsed and
SR 'approved by the Engmeer R RTINS _
) (i} _' Tensrons clamps shall be as lrght as possrble and of approved
- types. All clamps shall be designed to avoid any possibility of -
deforming the stranded conductors and separating the individual
- strands. Tension clamps shall be bolted type, and shall not permit
o  slipping off or damage to conductors or any part thereof 7
| (i) Clamps of insulators shall be as Irght as possrble to avord any
 possible deforming and separatlng of mdrvrdual strand of
T conductors S L o -
' _(iv) - Clamps sha|l not exhrbrt excesswe healmg by magnetrsrng or
otherreasons o oL e
o (\r)' U clewces ball hooks sockel eyes and other necessary fi ttmgs' :
ool requrred for the above msulators and c!amps shaII be provrded
Frttlngs and metailrc pomons of msulator sets shall be coated

LoA40s



14,11.26 Steel Towers

The support for the 20 kV transmission line shall use steel towers and local
concrete poles.

a. General

The steel towers shatl be of self supportlng zing coated steel towers of

- square based lattice type on concrete foundations, formed of equal-teg

angle members for the 20 kV single- conductor 1 crrcult line as shown on
“the drawrng :

The steel towers shall be desrgned in accordance wrth the following

requuements

-

'(ii)' _

' Verttcal Ioadlng

The dead welght of all conductors ground wires, communlcatron -
cables,20kV power cables, insulator strings and apparatus
altached to the steel towers and the steel tower themselves shall

be consrdered

Wind pressur__e L
s ‘Wrnd _ve!ocfty ' 25 m_fsec
-~ Wind pressure .. S
+  Steel tower ' | 110 kg';lm2 S _
o Conductor Ground wue -' 40 kgfm2 N
. -_:-‘Commumcatton cable, Power cabte ) 40 kg!mz’_ o Q%
s Insulator stnngs Supportlng msulator 20
o s kglstnng
(i) . Worklng tensrons ‘
. __ Conductors : B "71.'0_00 kg
. Communlcatlon cable .‘ SOOzkg : o
BT ' Groundwrre . [E TR 1.000kg :
R (%) Sersm[c force of honzontal component R 02G R
W Factor of safety R i | .
| - Number of broken wires or number of phase ptus e
" ground Wtre assumed as abnormat condllmn L2 ‘. o
- Safety factor to yield pomt o - | :
- _4 Normal condrt[on T 15 L |
o | Abnormal condrtlon ?._: 1'..1_
- ”(vi-)‘. .. Ratloofstenderness ' Sl _ , -
| - Leg members and maln arm members : 200 e I

- 14-106 |
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- All other compression members .. - - - 220

- Secondary members for reinforcement of -
compressron members 250

Mlmmum member size and minimum bott size :

- .'_— Member‘ L _,f: o o | Minimum
o size '
- Leg members and main arm members . LB0S
i-Aﬂomermembem o fl,’ . L454
-Bolt . T Mie

' Ftat bars and rods shall not be used as tower members

' 'f . Angte members (thrckness is 16 mm or less)

o ss41 ssSS_ :
e '_.Size 0 be used o less than L70x5 less than_
LS e '
| I - Yield pornt . cot 28 kglrh?'; 41 kglm?
e :':_'Tensne strength . 41kglm2 7 55 kg/m?
o Bolts T ST
- _ o oss41 - ss 55
--Size' o o " M16 S '_‘”MQO,'MQZ |
lCIearance o | > R |

i)

The Insulatlon clearance Of 20 kV transmlssron I|ne IS shown on

7 the attached drawing.

\l:'(tx) '_

Foundat[on stubs of towers ' : : ‘
Leg extensions and stub extensrons shall be used s0 as to meet

local conditions in mountalnous area.

B The Contractor shall submit stress dragrams calculatlons and-

drawrngs for the steel towers to the Engmeer for his approvat prior -

to comrnencmg fabncatlon

b Foundatlons for Steel Tower

”5F;:-G)

" The concrete foundatlons for the steet towers shatt be made by
- the Contractor o : L

“The tooatlon of each foundatlon erI be setected by the Engineer. -
"~ Survey data and maps required for such selectlon shatt be -

" ..~ furnished by the Contractor. : _ 4
(iii) Alt anchor bolts, base ptates and angtes shatt be shlpped tothe -
S stte ahead of the other structural members and shatt be mstalled_ o

RO TR f in the foundatlon by the Contractor - : C :
@

-+ Employer. However, to facilitate the design, the Contractor shall .

The desrgn of the foundat:on wrtt be the responsrblllty of the ..



furnish the Contracting Officer with the anchor bolt plan and the
magnitude and drrectron of the forces to be resisted by the
foundatlon :

| (v) 'Anchor bolls should be desrgned to provrde resrstance to all

G

conditions of tension and shear at the bases of the columns,
including the net tensile components of any bending moments
which may result from fixation or partial fixation of columns.

‘Materials for Steel I'owers

Al steel employed for the steel towers shall have hrgh yretd point and
high ultimate tensﬂe strength and shall he subject to the approval of the

. AEngtneer o

d

= (i) .-‘ All members shall be ot drp galvanrsed after fabrrcatron Bolts'

@iy All members shall be stamped or- marked in an approved manner

e

Workmansh:p for Stee! Towers _ o S \
()  The cuttlng, drrtlrng, punchlng and bendrng of atl fabrrcated steel

" work shall be in accordance “with the -best practice for the

materials being used and subject to the approval of the Engineer.
_ and nuts shalt also be galvanrsed

-~ with numbers andlor letters corresponding to number andfor
letters on drawings or mateiial list approved by the Engineer. The

- election marks if stamped, shall be stamped before galvamsmg o

: and shall be clearly visible after galvanrsmg

Tests for Steet Towers o :
The fotlowmg tests shatl be carned out betore shrpprng

(i) Mechanlcat strength of matertats o

(u) Gatvantsed test

(m) ' Shopassembly Lo

14 11 27Concrete Potes L

a.

.The support for the 20 kV transmlssmn Ilne shali use Iocat concrete '

potes of round section with stee! cross arms for conductors, a ground

wire, msutator sets, - mounting bases for lighting arresters and ;,:" -

disconnecling swrtch cable supporter, groundwire  fittings "and all

necessary accessones The desrgn of the support shall be subject to the '

- Engineer's approval.

" The desrgn condrtrons for the support shatl take mto consrderatron the

: foI!owrng condltlons -
oy Vertlcal !oads -

- Welght of supports cohdu:Ctors groundwrres : |nsutetor,_ o

Irghtnrng arresters dlsconnectrng swrtch power cabte etc.
L= Vertscal toads caused by |nstattatron of the guy w:res if any

e ‘— Werght ofWOrkers

i &_4}103;



o)

(i) Wind loads

The concrete pole of 13m-19cm able to mount two circuits of 20kV
overhead transmission lines, shall be embedded in ground of minimum
depth equivalent to 1/6 of the height of the pole under normal condition.

Binding for top tre and srde tre of !rne post rnsulator shall be of a
preformed type S < : : - :

A pole anchor shall be rnstalled for each concrete po!e in generel but
poles fitted wrth guy wires shall be provided with two pole anchors

C The guy anchors shall be burred 2.0min depth and |n opposrte direction

to the resuttant Ioad of overhead lines.

The guy wires shall be provrded wrth strain msulators whrch keep at least _
500 mm clearance above telecommunication cables, even if they hang -

down straight and vertrcally from the mountrng point on the poles.

g; Clearance of ground to conductors sha!l be kept as6 metre mrnrmum

. Metallrc components of mountrng poles shatl be grounded

14 11 28 Tetecommunrcatron Lmes . 7

a.

The teiecommunrcatron cable shatl be twrsted one lrme per 10 m length
for overhead cable fines. LT : .

For dead ends and connectrons of SS type steel wrres performed

A strandlng grlps shall be used.

For SS type steel wires at supportrng poles consrslrng of an internal
angle less than 170 degrees same method for dead end shal! be .
_apphed : :

For SS type steel wrres at supportlng poles consrstlng of an rnternal

angle between 170 degrees and 180 degrees, clamp shall be used.

Tetecommunrcatlon cabtes shall be provrded wrth slackrng at supportrng -

' potes and both srdes of junctron boxes

88 type eteel wrres end shrerdrng tapes of ceb!es shall be grounded |
_completely L i : .

The Contractor sha!l submit cabl:ng echedules to the Engrneer for

) approval before the carryrng out of cablrng suﬁrcrently in advance .
~The  Contractor may order the teleoommunrcelron cables to the

manufactures aﬁer the approval of the Engrneer

‘AIE cable ‘ends shall be treated wrth p[ugs and tapee in accordance wrth -

: the approved manner

* Ends of each SS wire shall be bonded usrng earth clamps and 25 mm?

600 V 1nsulated e!ectrrc wrre or equrvalent

- S8 wire shall be grounded through 50 mm?, 600 V |nsulated electrrc wire -
- at head poles, and |nterrned|ate poles at rnte_rv_ars not more than 300 m.

: _. 14'_-:10—'9'_:.; L



14.11.29 Materials of 20kV Transmission Line

a.

'Mammum conductor resrstance at20 - (ohrhlkrh) .

Mrnlmum breakmg tength ) S (kg) ,

Galvamsed Sleel Stranded Wrres to be used for guy wires
- Strand = - . 7/32(numberlmm) Overall *diameter 9.6

~ . Nominalsize . - - 55 (mm) S Standard weight 446

- (kgfkm) ' L
' We[ght ofzmc coatrng 23 (mg!mm) . _Tensile = strength4,660
(kg) L

All Atumlnlum Atloy Conductors (AAAC) ) 1'20( mm"') o

' Preformed Bmdlng Grlp for AAAC 120 mm

Preformed Blndmg ans for gatvamsed sleel stranded wues

' CompreSSIon Type Full Tenswn Sleeves and L|ne Tap Connectors

Concrete Poles BRSNS :
;,Totallength T 13(m)

Workingload 500(daN)
"‘Mrnlmum transverse foad co e 175 (daN)

g. Concrete Anchor for concrete poles and guy wire rods

h.u tme post :nsulators for 20 kV transm!ssmn hnes o

Creepmgd:stance LR SRR 500mm

. WetAC withstand voltage for 1 mlnute .‘ - B5(kv) . -
Lightning impulse wﬂhstand voltage -+ -~ :'51.0-(') (kVi .
: Mechamcat strength T 710 7 (kN)
-Suspens;on lnsu!ators for 20 KV transmlssmn Iines o
. Diameter - = -~ -t S 254 (mm)'_'
CHeight . 146(mnn:r,_‘
Leakage Iength ' : .-_292 (mm)- SRR
| , Flashover voltage Iow freq Dry S '_=80(kV)
dFIashover voltage Iow freq Wet e '50(kV)
" Flashover vo!tage tmpulse o = R ,".';-__'_:'_125_ (_k)/) o L
:_-Mechanlcal etectrlcal strength s _'?,OOO(IRQ)‘ B

' Dead- end C]amp

Clewaes - . R
| 600V Polyrvrnylchlonde fnsulated Etectnc Wres.v_l,
- Wsomm? (fo_r ground_mg con_dttctor) .

- :':14:ttof;j e




" L

) IV 25 mm? (for lead wire)

m. Ground Rod for grounding

Nomi_nal diameterofrod .~ - . 250405 (mm)

' Copper thickness L . 05(mm)
" Length of rod S 2,500 +10.0 (mm)

Size of lead wire o 50 (mm?) _
Lenglh of lead wire _ 1,000 +20.0 (mm)

o Galvanrsed Steel Crossarms on pole o
o k_Thsmble forGunre

7 Bolts ancl Nuts forflttlngs L
o _(i) Square head bo!ts and nuts

-_(n) Hexagon head bo!ts and nuts o |
.(iii)- Step bolls for concrete pole . :
. Pole Anchor Bands : : |
. Po!e Mounung Steel Bands T
BN ~ Arm bahd =
B iy Arm lre band _
| ‘('m)‘f Guy wire band S
o _4(|v) : SS Wu"e clampmg band
Cross arm Flttlngs SS Wre Clamps and Parallel Lrnks :' -
' Straln Large Ball Insu!ators forguy wrres R
Guy wrre Rod 3
Washers L o
0 Swwrewastes
) Rondwashers
(!Ii) 5 Spnng washers | | | i
".f' Vlnyl Tubes and mel Tube Bands for telecommunlcahon llne
Parallel Ground Wre Connectors and Termlnal Connectors -
; Te!ecommumcatron Cabfe _' , : -. =
e Symbo! COP- AP- SSOSSmm 10P .
_ '(ii)" ; CCP Type ofcable ‘. . o
. (”I) i AP Shrelded of alumlmum tape {';_s_ :_ : .
s (IV) SS Selfsuspensmn type o

— '1‘4-'"'1"1_'.1 e



(v)  0.65mm ; Diameter of conductor
(vi)  10P; 10pairs of conductor ... |
Z. Joint Terminal Boxes for telecommunication lines -

aa. Hand Operated Compressron Tool

B B

14 12 PAYMENT

- 14.12.1 General

: Payment for the Generatmg Ptant will be made at the applicable lump sum

~ prices or rates tendered therefor in the Bill of Quantities (Items in Bill N)

~ which prices shall include the cost of all labour, materials equipment and
~incidentals for designing,  manufacturing, - supplymg, testing, finishing,

_ painting, packing, insuring, shipping, receiving and custom’s clearance,
storing, intand transportalion, installing, erectrng, provrdrng temporary power

~ for testing if necessary, site testing and commissioning of the Generating

- Plant; for prepanng and submitling schedule, drawings, Iinstructions,
' manuals, reports and photographs, for instructing Employer's personnel and '
for any other necessary works connected therewnh T -

14, 12.2 Payment for Lump Sum Items o 4 - o
For the purpose of this Sub- Clause a lump sum item shall tnclude thcse

- items in the Bill of Quantities which have a quantity of one (1) and have units -

- Set or Lot. (i.e. ltems N.1.1, N.1.2, N.1.3, N.1.4, N.1.5, N.1.6, N.1.7, N.1.8,
- N9, N.1100 NI, NL2.1, NL2.2, NL2.3, N24 N.3, N.4.1, N4.2, N4A3,
- N5A, N52 N.5.3, N54 N.G, N71 N.7.2, N73 N81 N82 NQ N0,
:N113) S :

For each lump sum rtem in the Blli of Quantltres the Employer shall pay 65
~ percent of foréign and local currency portions on complelion of manufaciure

and fabrication and delivery to store at the Site of each item provided that all - .

parts of the lump sum item are delivered and inspected by the Engineer and

aII mspeclton certrl~ cates have been recerved and approved by the Engmeer o

For each Iump sum ltem in the Brll of Quantttses the Employer shall pay 25
percent of the foreign and local currency  portions on -completion of

-~ installation, erection, testlng and all other works associated theréwith except - -

final operatronal comnussmntng of each Item to the approval of the Engrneer

- For each lump sum rtem in the Bl" of Quantrtres the Employer shall pay the .

remaining 10 per cent of the foreign and local currency portions on . S
- satisfactory completion of each item including operational commlssmmng, L

- _'supply of 0 & M manuals and undertakrng all trarnmg for that |tem

o _E The payments to be made in accordance W|th th;s Sub Clause shall be
- . subject to deduclrons in accordance w:th Clause 60 of the Condmcns of
. Contract c - — C _ '

14 12 3 Payment for Umt Rate ltems

_ Payment fcr unlt rate items (r e. Items N 11 1 11 2 11 4 11 5) shall be
made in accordance wnth the rates tendered therefor in the Brll of Quantrttes



The payments to be made in accdrdancé with this Sub-Clause shall be
subject to deductions in accordance with Clause 60 of the Conditions of
Contract.
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SECTION 15. RELOCAT_ION OF POWER TRANSMISSION LINE

154

| General .
- A portion of an exrstmg overhead 150 kv electrrcal transmrssron line

consisting of towers, overhead cables and a buried fibre oplic cable is

- 15.2

- focated parily in the reservorr area of the Works and is requrred to be

relocated.

The Contractor is requrred to design, construct, test and commission a
relocation of the power transmission line and the buried fibre optic cable in
accordance with the general details shown on Drawings, this specification,

the directions of the Engineer all in complete accordance with the .
requirements of Perusahaan Listrik Negara (PLN), the State Electricity -

Company of Indonesia, who shall oversee and be involved in all phases of

the work.

_ The Employer wrll arrange for the acqursrtron of land for the relocatron of the
- power transmission line in a timely manner. Work areas shall be deemed to -

be part of the Site as deﬁned in the General Conditions of Contract

: Scope of Work

The work rncludes but rs not Irmrted to the followrng

Demol:tron and salvagrng of 8 exrstlng steel towers;

the reservorr

L= ':10 new towers

- Overhead cables havrng a length of approx 48 000 m;

R  Fibre optrc cable of length approx. 3,400 m;

63

- 'All_accessories and ancillary components necessary to make the

_ relocation complete in all respects :

'Technrcal Reqwrements . : :
. _General requrrements as specd‘ edi m Sectron 1 shall apply to the work

" Temporary access roads shall be constructed ln accordance wrth Sub-_,:'-

: _Clause 1.9.5,

' Ctearrng and grubbrng shalt be in accordance wrth Clause 3 2
: Sorl conservatron measures shall be in accordance with Clause 7.10.°

Concrete shall be in accordance with Sectron 9 The grade of concrete shall
. bespecrfed byPLN ' S

K Steel towers overhead cables ﬁbre optrc cables thelr specrf catron -

installation, testing and commissioning shall be in accordance with PLN

_ _requrrements which, in the event of conﬂrct w:th thls specrf catron shall take _'_;:'
:'precedence RIS _ , o

< All demolltron works shall be performed in a manner whrch erI optrmlse the

~amount of salvaged material for those items which PLN require to be :
S salvaged items to be salvaged shall include, but not be limited to, steel

transmission tower and electric cable.  Salvaged material shall be .
S transported to and stacked in locatrons desrgnated by PLN ' : '

151

" Demolition of foundatron of those towers Wthh wrll not be rnundated by =



15.4

Measurement and Payment _

Payment for lhe relocation of the bower transmission fine shall be at the
lump sum price tendered therefor in the Bill of Quantilies (Item O.1) which
shall include the cost of all materials, labour and equipment to complete the

work and shall specifically include the cost of access roads, clearing and -
- grubbing, fees and charges by PLN for their input in the  design,
- construction, testing and commissioning of the work, reinstatement of the
- site of the works, demolition and salvaging all in accordance with the
Drawings, the Specification, the directions of the Engineer and PLN -
requirements. : coe :
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SECTION 16. MISCELLANEOUS WORK

164 GENERAL o :
~ This section of the Specrf catlon covers the reqwrements for mlsceltaneous
works not specrf ied e!sewhere '

16.2 ELASTOMERIC BEAR!NGS AND RUBBER SHEET

16.2,1 General .
o ‘_,The Contractor shatl supply and mstall and elastomenc bearmg pads and

rubber sheet in accordance with the requirements of this Clause and as
n _shown on the Drawrngs or drrected or approved by the Englneer

R The Contractor shall exercise the utmost care in setting out and fixing all
- - bearlngs in their correct posrtrons and in ensuring that uniformily is obtained -
~in all bearing surfaces. Bearings shall be handled WIth care and stored

under cover by the Contractor. C L .

L Expansron beartngs are desrgned and drmensroned for mstal!atron at a
- nominated temperature. Where the temperature is likely to vary by more
- than £ 5 degrees Celsius from the nominated temperature, the Conltractor

- _shall request the Engineer to givé a drrectron regardrng any allowance whlch ‘
~ shall be made |nsett|ng the beanngs ' .

16 2 2 Materrals

16 2 2 1 General

Al elastomerlc beanngs shall compty wrth the requurements of AASHTO M
Ciror 251 ‘Laminated Elastomenc 8rrdge Beanngs except where modrr ed by this
Specrf‘catron : BRI _

" Bearings ‘shall be made frOm naturat rubber and other matenals S0

~ compounded and cured as to. give :the properties specified. However,

. ... consideration will be given to the use of elastomeric materials other than -

. natural rubber, subject to approval of the Engineer to any varialions

L _proposed to the properties specified. Layers of elastomeric material shall be

. bonded to the steel plates during the vulcanisation in a mould under -

- pressure, Bearings shall comply with the dimensional and shear and
H'compressrve strffness requrrements specrf ed in Tables 16.2.a, 162b
_Rubber sheet shall consrst ofetastomer as defned in Sub Clause 16.2.22

16222Elastomer T A U
= The elastomer to be used in the manufacture of the bearrngs shall be tested :

o as.set-out in Table 16.2.a These tests shall be done at an approved .

= laboratory and two' days notrce shall be givén so that preparatron and for -

" testing of the specimens may be obsérved by the Engincer, if so required.
A Three samples shall be taken from every 250 kg batch of mixed elastomerrcr .
S matenal and each sampte shal! meet the requrrements Specrf ied.

_Matenals whtch does not comply wrth the requwements stated m Tabte _
- 16.2.a shall not be used |n the manufacture of the beanngs A

'_ : 'AII testrng shall be at lhe Contractor’s expense




16.2.2.3 Beanngs

a. Tolerances on drmensrcn " : : :
Bearings shall be manufactured to the dimensions as shown on the

Drawings within the tolerances given in Table 16.2.b. Bearings which do

- not comply wrth the requrrements specrr ed may be rejected

b Testlng

(i)

General

All bearrng shall be tested at the Contractor $ expense. Tests shall

be done at an approved laboratory and in the presence of the

- Engineer or his Representative who shall be given 2 days notice

of the tests. The equipment used for testing shall be capable of .

- _determrnmg compressive and shear loads to wrthrn + 3% and
~ deflections to wrthrn + 1%. Where necessary to achreve the

" specified accuracy of testing, equipment shall be calibrated and

- results obtained corrected accordingly. Bearings shall only be

. _._'(ii)_

- lested after a mlnrmum perrod of two days elapsed after pressure
' mouldmg : , , S

'_Sttﬁness in Compressron PR : =
" Each bearing shall be tested for strffness in compressron The

~rated load at zero shear is as shown on the Drawmgs ]
© Bearings whrch exceed the relevant tolerance given in Table

iy

7 16.2.¢c on the compresswe steffness as shown on the Drawrngs

may be re;ected

Strtfness in Shear :

o After completlon of.the tests on the strffness in compressron all' S
~ bearings shall be tested in shear. (The rated load at maxrmum Lo

- _shear, deflection capacrty are glven on the Drawings).

The effective shear stiffness at zero shear is. shown on the
Drawings. Bearings which exceed a tolerance of +20% on thrs o

W

“tested. Bearings to be tested shall be’ subject to an angular o
~ rotation equivalent to the rotational capacity at rated load at zero

shear sliffness shall be rejected. -
Test Wth Applled Rotation -

: One representatrve beanng selected by the Engmeer from every

twenty bearings, or part thereof, of each size of bearing’ shall be

* shear rounded to the nearest 0.005 radian (or gwen on the

 Drawings in the case of non-standard bearings). The angular' B

rotation shall be applied at right angles to the Iong axrs of the

_bearing while applyrng the rated foad at zero shear

e On completron of rotation test the beanng shall agaln be loaded in
- compression in accordance with Clauses 16.2.2.3.b.ii, above and

L its compressive stiffness determined. Should this: stiffness differ

G . from that previously determined by more than 10%, the beanng, S
.. and those beanngs represented by rt may be rejected -

Vlsual faults

'.:;,’Dunng the tests for compressmn and shear strffness and under L
" rotation, close observation of the bearings shall be maintained so -
i as to detett any fault or variation due to lack of elastormer to ste_el

. __bond mrsplaced plates or madeqUately cured elastomer etc

=
¢




Should any bearing exhrbrt any srgn of fairure such as:

. — splitting

- permanent 'deformatron or
- srgnrf cantly rrregular or unsymmetrrcal surface bulglng

then, unless the Contractor can demonslrate to the Engineer that
the fault can be rectified satisfactory, such bearrngs shall be

rejected

16 2. 2 4 Test Certlflcates

" The Contractor shall supply a copy of the test certifi cates showrng details of
.- the results from the tests set out in Clauses 16.2.2.3 for each sample of the
_'"-'e!astomer used in the manufacture of bearings, and of the hardness and
. sliffness in compressron of the bearings and note whether any tolerances
have been exceeded or whether any faults have been observed :

: Table 16 2.a - Properties of Elastomer

© Properties _ Methods of Test Requirements
o | Hardness > i | o5 ASTMD2240 0 ~ 48min
| Ulimate o T T  5.75min
| Tensile Strength CASTMD 412 . 17.5MPamin
TearResislance ~ | - ASTMD624-Die.C = |- 400kNrmmm
Do L ASTMD 395 Method B | e
Co_m_pre_ss;ron_Ser (22 hrs 70 degrees Celsrus). 5%max |
. o S ASTMD1149
Ozone fesistance » 20%strarn at40 degrees ) Nocrackrng vrsrtt)llfesb)reye after100
PO T ‘Celsiustiand 1ppm | B
RS : Maxrmum Permissible change i in
: : . S _  properties :
I U U * Hardness +4 - :
- Acce!era_ted Agemg ASTMDSB N : Tensile Slrenglh +10%Uitrmate |
SRR ' : - Tensile Strength
T o 7;15%' B
. "Statietic-Mcdulusi_n‘ Oy R .
- | compression f-"and ASTMDQdS Values to be recorded
‘Pshears= - o

' + Evidence of recent testrng of |dentrcal materral may be accepted by the Engrneer ‘

**Three samp!es per jOb where requrred by the Engrneer




Table 16.2.b — Tolerances on Dimension -~~~

Tolerance {mm)
_Rectangular. : Rectangular _
T £350x170 mm . < 350x170 mm
. Dimension . S and T and
Circular 2} Circular
el e ey : £330mmE <330 mmG
Plan dimensions - 0 14.0 _
Bearing thickness SR N R T
T< 100 mm - o RERNE 1 K IR R § K _
T>100mm 0 & T L T R D
Rubber side cover - oo w20 e e 440
Quter rubber layer thickness » o5 T IX]
- | tnner rubber fayer thickness+ -~ | " 105 - - ] - 405
| Outof parallel between top and botlom 1 S o
surfaces, or between anytwo non-, o210 e o £20
' adjacentplates* RS SRR o e

‘_These dlmensmns may be determlned be probmg or drlltlng a small
- diameter hole subsequentiy plugged wrth |dent|cal materlal to lhat used in’
the manufacture of the bearmgs _ :

- Tab!e 16.2. - Tolerances on Compresshte Stlffness

Compressive Def!ection* LayerThlckness I Tolerance '
(mm) . - SRR (mm) ] (%)
0 s | SR R S
Y Mt IR X % SRS IO N
(1840 R 9121513 S I
A ep1sa8 15

Note - The tolerance for compressrve stiffness is based on allowances for RN
_ - variations in properties of elastomer, layer and overall bearmgs '
~ thicknesses and measurement of compressive deflection. o
" * As measured from 0.1 to 1 1 tlmes the rated compresswe !oad at '
© . zero shear P T e T e

18 23 I"5‘>1:-':lllatlon

' 16 2 3 1 Markmg and Dehvery of Etastomerlc Bearmgs o o

"~ Each elastomeric bearing shall be clearly labelled or marked W|th the part _' o
: number or type or other spemf ed |dent|f cation number - :

" The bearings shall be wrapped in a double thtckness of relnforced paper o
. lapped and taped. They shall be packed in timber ¢rates, with styrene - *
inserts and packing to prevent movement and to protect corners and edges. .
. The crates shall be of substantial constructlon weli braced and strapped S
and marked with the contents. ' co BRI ¥

Care shall be taken to avoid damage to the beanngs durmg transport and RN
handlmg pnor to and durmg mstallatlon : .

e
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16.2.4 Installation of Elastomeric Bearings

a.

Bearing Pedestals

Pedestals (where applacable) shall be cast monolithic wnth the
substructure concrete with aggregate not less than 10 mm diameter.
Alternatively they may be cast afterwards with a construction joint set at
teast 25 mm below the top of the supporting concrete or bonded to the

_concrete with an approved bonding agent after scabbhng

. Pedestals shall be cured in accordance with the requurements of Sectlon
- 9 this Specificalion for a minimum period of 7 days. '

The bearlng pedestals shatt not loaded before 10 days after castlng

- Cored holes shall be provrded in the posrtton as shown on the Drawings.

Upper surfaces of pedestats shall receive a Class 2 finish in accordance
with the requirements of Section 9 of this Specification. ‘

- Tolerances on line and levet of the bearing surfaces shall in accordance

with the requrrements of Section 9 of this Specification with the

. additional requirément that the permissible deviation at any point under
- a 300 min stralght edge placed level in any dtrectron is 1mm

Mortar Pads

Mortar pads -where shown on the Drawmgs shall ‘be a strff cement :
mortar as specified i in Section 9 of this Specifi catlon

‘Concrete surfaces shall be treated as for pedestats before ptacrng -

mortar and shall be cool and damp immediately before mortar ptacmg
Mortar shall be compacted by hammering and shall be trowelled and

- . extended a minimum of 25 mm beyond the beanng edge and fmshed to

a neat |ncl|ned face.

Finish and tolerance shall be as for pedestals The mortar shall be cured
under damp hessian for 7/ days, or alternatively as consented to by the '

Engmeer o
Installation ?_ S AH TR ST .
" Elastomeric bearmgs shali be accurately al[gned of the pedestats or

= monar pad in the pos:tron ShOWn on the Drawrngs

The superstructure concrete if cast in place, may be cast drrectly over -
- the bearings provided that there is no disturbance to the bearing during _
- these operations and alsé that there is a minimum 25 mm honzontal

. extension of the concrete soffit all around the beanng edge

- Where steelwork or precast concrete i$ to be ptaced on the bearrng the’ _ '

member may be placed directly onto the élastomeric bearing. If any

gaps greater than'1 mm occur then the meniber shall be lifted to permit
-+ coating the top of the bearing with an’excess amount of an approved
epoxy mortar and the member re-seated. ‘Any excess of mortar

 ‘'squeezed out is to be removed. immediately before it has set and the.
bearing cteaned and adjacent surfaces made good. -

- Placing of the beanng, mortar and steel or concrete member shall only o

e be carried out in the presence of the Engineer or his representatwe and

o the bearing shall be tempérarily restrained as necessary to avcrd any

e _dlsturbance in position dunng member placmg operations.”

* Rubber sheet end béaring strips shall be bonded to the ends of glrders

i ‘of the sprltway bridge ‘as ‘shown on the DraWIngs using an approved

epoxy resin. The’ access road brrdge does not have rubber sheet end

S beanng pads T



16.2.5

Measurement and Payment | -
Measurement, for payment for elastomeric bearing pads and rubber sheet

. shall be made of the number of elastomeric beanng pads supplred

rnspected and accepted by the Engmeer

- Measurement of the number of rubber sheets shall not be made

16.2.6

Payment : ,
Payment for elastomenc bearmg pads and rubber sheet (rubber sheet

" applicable to item P.1.1 only) will be made at the respeclive rates entered in

~ the Bill of Quantities (items P.1.1 and P.1. 2) which shall include full payment
- for provrdrng all ‘tabour, materials tools, equipment and any other work

. incidental to the supply and mstallauon of the bearrng pads and rubber :

' sheet.

‘ Payment for the |tem erI 1nclude handlrng, storage temporary supports
- placing, - construction  of bearing ‘pedestals (where applicable), placing

“holding down bolts (where applicable) supply and applrcatron of approved

_ epoxy resin, and fi n:shlng and no séparate payment will be made for any of

1631

- The Contractor shall furnrsh and construct bndge expanSlon ]OlnlS m_'
accordance with the Drawmgs the Specrf catron and the drrectrons of the

_ these

BRIDGE EXPANSION JOINTS

General i

o Engrneer

1632

Materrals -

 Steel components shall be galvamsed structural steet complyrng wrth the .
_ requn'ements of Section 11. - : I ,

e Asphaltrc Jute chord shall consrst of jute ﬁbre 1mpregnated Wllh asphalt

Asphaltrc ptug shall compnse hot mrx surface course as specrf ed in Clause_ _

S, 10010,

'”'1_6'.3.3

Rubber sheet for shall be as specrfed in Clause 16 2

Fabrrcatlon of Steel Plate |

R " The steel plate shall be. fabncated in not more than two Iengths per jomt '_ o
E Completed units shall be hot drp galvamsed All fabncatron shall be :n 3

B accordance wrth Sectron 11,

'1634

lnstallation L

a Spillway Bndge

o The expansion gaps between the deck slabs and the abutments shall be o
~ cleaned out of all debns and checked that the clear space as mchcated L

on the Drawings exists. = . ., |

- _The asphaltlc jute chord shall be attached to the prns on the fabncated :
 metal p!ate and placed over the _joint tak:ng care to ensure that :t |s

bearrng unrformly on the supportmg concrete. i U
" The asphall plug shall be placed careful[y over the metal plate and_

formed and compacted to the road prof le as shown on the Drawmgs



16 3 5
}Payment shall be made for completmg bndge expansron ;omts for the

b. Access Road Bridge

‘The expansion gaps between the deck slabs and the abutments shall be
. cleaned out of all debris and checked that the clear space as indicated
on the Drawrngs exists.

Rubber sheet strips shall be bonded to the surfaces of the concrete as
shown on the Drawrngs usrng an approved epoxy resrn ,
Measurement and Payment

spillway bndge and for the access road brrdge in accordance with this

~ specification at the respective lump sum prices tendered therefor in the Bill

~ of Quantities (Items P.2.1 and P.2.2) which shall include the cost of all

164

B ' .16.'_4.'1-
1642

1643

- . followrng

materials, labour and equment and all mcrdentals requrred to complete the
expansion joints. : _ S

. 'Payment for the asphalt plugs shall be measured and pald for under rtem' |
: J 6 c :

-;DRAINAGE PUMPS

Generat

The Contractor shall furnlsh mstali test ‘and oommrssron submerslble '

. drainage pumps as shown in the Drawings, as specrf ed rn thls Ctause and
~.as dlrected or approved by the Englneer R : : '

Pumps shall be manufactured by reputable supplrers of submer5|ble pumps ,

. - which have an excellent performance history of reliable, low malntenance in
- 5|mllar condmons to whlch the pUmps are requrred to operate o .

Submlssrons

‘The Contractor shall submrt full techmcai detarts of the pumps proposed for -
o instaltatron in the Works for the Englneer s reference and approval s

Requrrements : L -
. Pumps to be rnstalled in the ga!lery shait comply wrth the followrng

ltem Type and Requirements - Rt
Type | Submersible, electric motor—dnven pump
Capacity L > 10.2m3/ minute at 12 m head
- | Power Supply 3-Phase, 380 VAC :
B .Number of Pumps S T 2; one duty, one on standby wrth automatrc
L cut-in in event of failure of duty pump
-_Water Level Control L ‘By water !evel depth sensors o

Pumps to be mstalled |n the hydropower statlon shail comply w;th the ‘

ftem - 7 "Type and Requrrements
Typ’e"f“*-’ ‘Submersible, electric motor—dnven pump
Capacity AEE 0.5m3/minute at 18 mhead -~ -
Power Supply - 3-Phase, 380VAC -~ -
Number of Pumps 2; one duty, one standby -

Manual at tocal panet Do

Water Level Control

1 6-7 :



1644

Installatlon and Testmg . AT :
* Instaliation and testing shall be carried out in accordance with procedures :

- prepared by the Contractor and which have been approved by the Engineer.

16.4.5

Measurement and Payment

Measurement shall be made of the number of submerssble dralnage pumps |
of each type completed comnnssroned and approved by the Englneer

: Payment for ‘submersible dralnage pumps shall be made at the rates

- tendered therefor in the Bill of Quantities (Items P.4.1 and P.4.2) which rates

" shall include the cost of supplying the pumps complete with all electrical

wiring and contro! systems and. level sénsors (were apphcable) msta!ling. -

i Atestlng, commlssmnmg and aII lncrdental costs. . . .o

165

1651

:WATER LEVEL STAFF GAUGES

Generat

. The Contractor shall furnlsh and mstalt water Ievel staff gauges - in n
~© accordance with this specifit cahon the Drawmgs and as dlrected or
' approved bythe Engrneer ' \ o

'1&52

Requlremems

- Staff gauges ‘and assocrated f ttlngs and fastenlngs shall be of stamless o

- steel material as specrf ed i in Sectlon 11

Co Frgures and callbratlon shatl be ctear and crlsp to enable read;ng in poor =
_;:Irghtcondmons e T : ; ; RITIUN -

-1@53

1654

_ Calibration for staffs shall be such that lhey read the vertlcal depth of Water' . o
regardtess of the mclmatlon of the staff |tself EIPTIRETY AN

Submlttal

-The Contractor shall submit shop Drawmgs and technlcal detarls of
proposed materials, marking pattems, etc. for the Engineer's revrew and S
' approva! in accordance wrth the procedures m Clause 1.4.- - o

'"Stallatron -:. ST,

o Staff gauges shall be mstalted f rmly and plumb and accurately set to the [
- correct elevatlon based on the srte datum |n the Iocatrons shown on the o

o drawrng

16.5.5

Measurement and Payment SR

' Measufement, for payment, for water level staff ¢ gauges shal! be made of the = TR
L number of staff gauges of each type 1nstal[ed and approved by the Englneer L

. Payment for water level staff gauge shall be made al the rates tendered SO
therefor in the Bill of Quantities (Items P8.1 and P.8.2) which shall include =~
‘the cost of supply. mstaltat:on surveymg and aII other assoclated costs
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