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sEc*rlor(t 12. WATER CONTROL PLANT -

12_.1 REQUIREMENT

12.1.1 General

a The work covered by thls Sectlon of the Specrﬁcatron shall mclude the
-~ design, manufacture, factory testing, supply, delivery to site, erection,
¢ site tesling and commissioning of the Water Control Plant for the Outlet
‘. Works and Drversron Works :

b, The Contractor shatl sublet the desrgn manufacture erectron testtng
- and commissioning of all Water Control Plant to a specialist
“ Subcontractor ‘or Subcontractors who have experrence in works of
“i similar nature to those covered by this Sectlon of the Technical
~ Specification. - The Subcontractor(s) shall be as proposed by the
. ,Contractor in hrs Tenderand approved in the LetterofAcceptance

121 2 Scope ofWorks Gl
The Water Control Plant compnses

.a ForOutletWorks o

)
. (i) .

Ciy

One complete set of bulkhead gate unlt for mtake structure

)
-

:. ... bellmouth, transition and connectmg p|pe and outlet plpe mcludlng -
- bifurcation and reducer; - :

W
- (vm)

: One complete set of trash racks for mtake structure

One complete set of trash racks for emergency gate

One complete set of trash rack for mspectron room B :

One complete set of emergency gate unlt for mtake structure

One complete set of steel condmt consrstlng of ln!et plpe lncludlng

_One complete set of guard gate unlt for emergency outlet
".;_.;4structure e ET PRI AL

2 One” cOmplete set of control gate umt for emergency outlet
'structure R _ o _

One complete set of guard gate umt for malntenance outlet'_

structure,

One complete Set of control gate umt for mamtenance outlet h

"'"‘structure‘ ;""".‘. o

Appurtenance such as air vents air vatve f Itlng and drarntng
-~ device; supersonic flow meter.and any other parts specrt' ed in lhts

sectloﬂ ot the Specrf catron

b For Dlversmn Works L

One complete set of dwersron gate structure drversron WOrks

s ?":_; c. supplementary Equmenl

" This Section also includes desrgnmg, furnlshmg, delwenng and rnstallrng B
the followmg supplementary matenats and equrpment S

121



(i) Erection supplies such an supports, stands, stays for erection use
- and other pails such as bolts, nuts, screws, washers, to be placed
andlor removed during field installation, electrodes, groutmg or

filling materiat, electric cables and condurts

(i) -~ AW mechanical fluid, grease and lubrrcatrng oil requrred for rmtral
- filling, testing, commissioning and operation.

(i) All paint reqmred for parnttng

vy ‘Maintenance tools such as a complete set of malntenance tools
“°  needed for the lubrication, adjustment and normatl maintenance of

" each unit and part of the Water Conlrol Plant. These tools shallbe

peatly mounted in heavy duty steel tool box(es) prowded with
locks. - : : : _

| v) - Malntenance equrpment such as a complete set of speCIal devrces '

requrred for dtsmantllng and removmg any part of the Water
RS Contro! Plant ' ‘ , L _

B , (yi) Spare parts such as all basrc spare parts whrch aré trsted for each

- e Unless otherwrse specrf ied, the contractor shall supply and perlorrn an
T works and temporary work descrrbed herern or requrred carry out the -

- group of Water Controt Plant |tems

.(vii)' _"Labels and plates for each item of Water Control Plant, Unless' R
- otherwise required by the Employer or the Enginéer, all duty = . - -

labels, instruction plates and name plates on eqmpment shalt be
in Engllsh : _ _

d. .'All other rncrdentals not specrﬁcally stated

work

12 1.3 Drawrng Furnrshed by the Employer

: a. The detalls shown on the Dramng for the gates trash racks steel

. conduit and Pipe work are indicative only and show the general layout of

the Water Control Plant. Only limiting: or mandatory drmensrons and_ |

' _elevattons are shown on the Drawmgs

b. The Contractor shall provrde full detarls desrgns drawrngs schedules

122 D e et _
7% Whenever used in connection with’ the Contract the_under-mentroned terms -
_ shall have the followmg meanmg assrgned to them . : -

a.‘" V“Gate unit* or “gate’ means a comptete set of parts that are requrred and ..
© " are sufficient to close one water passage. A gate unit will rnclude a gate o

. and data_ for the Water Conirol Plant .in accordance with the

"-'requrrements of this Clause. Changes to - limiting or mandatory _

| . drmensrons shall be subjected to apprOVal by the Engmeer

DEFINITION or= TERMS = -

leaf and gwde lrames bonnet and holst as applrcable

b "Gate Ieaf’ means a part of a gate umt servrng to close one water - |
. passage e AR : '

"¢ “Gate frame” means the part of a gate umt which ls i6 be embedded in or‘ . R
.. attached to the civil works such as track rails, track' plates, seal plates '

beanng plates sltl beams Irntel beams and cover plates

; : 1.2-.2.:

Lo : . . o



123

- The Contractor shall prepare and be fully responsible for the ¢orrectness of

1233

a TheCor;tractorshallsubmlt shopdrawmg shomng the dimensions.

d. “Embedded paris" means all anchor bolts, anchor bars and anchor
beams embedded in the concrete in order to install the gate struclures or
other equipment. :

“e. “Hoist" means a deVic_e serving to move, open and close, a gate leaf

including all related equipment necessary for the indication of the gate
position and olher similar functions. '
. “Coht_rol cabinet’ means the unit. coniaining electric 'eq"uipmen't ‘and
components for the control of one or more hoists. -

- g. “Control panel’ means a part of the control cabinet, a stee! panel on

which all control devices and instruments_ require for the operation of the

hoistis mounted. = -~ .

__DRAWINGS AND INFORMATION TO BE PROVIDED BY THE
CCONTRACTOR ~ .~ %0

all design and drawings which are necessary for the design, manufacture,

supply, delivery, erection, commissioning and storage of the Water Control

- Plant. s

12.3.2

" The ‘Contractor shall ‘prepare and submit 4 Fabrication and Installation

Fab'ricati_dh and-lns'tallétioﬁ Prdgrammé o

-~ Programme for the Water Control Plant in critical path method (CPM) or
“ " PERT time form with sufficient detail to define sections of the work covering -
. the " design, " approval, manifacture,  delivery, - erection, testing and
- " commissioning and inspection of all stage for the work. The programme -

At'an early ‘stagé the Contractor shall determine his requirerents for the

shall be a sub-section of the overall construction programme -specified in

. Sub-Clause 1.5.2,

Holes and BlockoutsforEmbeddedFrames and Pipes o

- sizés of holes and block-outs for embedded frame and pipes in the walls
-7+ and slabs for each structuré and submit the details for approval. On receipt
- of approval from the Engineér the holes and block-outs shall be provided in
.. the concrete structures along with all necessary anchor bolts and parts to be
- -+ embedded in the first stage structural concrete. <. . o

Submission of Drawings and Information -

details.and malerials to bé used for fabrication in accordance with the
‘ﬁéquj_ﬁeﬁngnts of Sub-Clausés 1.4 and 1.5. The Engineer will review and

rove the shop drawings in accordance with the procedures described

b, “Gopies of the approved drawings shall be furnished to the Engineer.

- Appfoval of the drawings shall not relieve the Contractor of meeting the

| tequrements of e Contact.. . -

4 o The Engifiser shall have the right t9'fequire the Contrastor to make any

- change in the design which may be necessary to ensure that the works . .-



s conform to the requrrements of the Contract wrthout addrtlonal cost to the

. .- Employer.

After the Water Control Plant has been 'nrannfactured and erected the
. Contractor shall submit “As-built” Drawmgs to the Englneer in

| » accordance with Sub- Clause 1 4.

- 123.5 Reportlng s o - Lo .
The Contractor shall report in accordance wrth Clause 1 5.

1236 Instructlons for Erectron Work

a. y
-~ before proceeding with the erection of any part of the works, the
.5 -instruction ‘manual for the er‘ectron and rnstallatron to be executed at the _

The Contractor shall submrt to the Engrneer for approval five (5) months

o Site.

“The erectron manual shall be submrtted for approvat in the same manner
- as the shop drawing and, when approved the Contractor shall submrt
~ ten (10) copres to the Englneer L :

.VThe Contractor shall employ a spemahst erectron supervrsor for this
““work. The Contractor shall ensure that a copy of the approved ereclion
-manual is held in his office at the Srte atall trme . .

. The Contractor shall employ a specral:st parntrng supervisor from the -
parnt supptler to supervrse all pamtrng work in the shop and field. '

“The efection manual shall descnbe and rllustrate in detarl the methods o
- and procedurés for erectron and installation of the works, the use of -

- “construction facilities “and measurement devices together ‘with their

. -capacity and réquiréd number, the field shop to be provrded for the work o

o and other necessary exp!anataons for the work

| 12. 3 7 Operatron and Marntenance Instructtons

Lo a

The Contractor shall submrt to the Engmeer the detarled rnstructrons :
: ‘concernmg operatron and marntenance of all equrpment provrde for the
s ,_Water Control Plant under this section of the Specif catron wnh specrel
o references to any recentty deve!oped features L

: The operation and ‘maintenance (O & M) manual shall be prepared for
- each gate unit and shall be submitted for apprOVal 5 months before -
'.-'comp!etron of the work in the same manner as the drawing in -~ -
- =+ accordance with Clause 1.4, When approved ten (10) complete sétsof O -

& M manual, prepared on hrgh quality reproducible paper from which

.+ clear copies ‘can' bé made, shall"be fumlshed to the’ Engineer for .~
< {ransmittal to the Employér. Five'(5) séts of the O &M manual shallbe .

-+~ hard bound and the remaining five (5) sets shall be bound in loose leaf = -
- format, all to the Engineer’s approval. The Contractor shall ensure that a
) copy is aVarlab!e in hIS orf ce at the Slte Til : i

“The - 0 & M manuat shall |nclude separab!e and comp!ete sectrons -

- describing the’ normal’ and- emergency ‘operating ‘procedurés for the - -
- control of the equrpment and shall’ include easily read diagrammatic o
o drawrngs of the equrpment to facrirtate understandrng the descnptwe RO

R mformatron




ek

12.4

12 3 8 . S _
- The metiic system  of - measurement shall' " be employed in all
_ correspondence, technical schedules and drawrngs On drawings or printed

1239 1

d. The O & M manual shall describe and illustrale in detail the method and

procedures for assembling, adjusting, operating and dismantling of each

__ component, system and machine and the use of tools and device

~ necessary for such works. The maintenance of each component shall be

~ described, including the recommended frequency of inspection and
lubrication.

- e. The Contractor shall, in prepanng the O & M manual take into account

the lack of experience and familiarity of the operatlng personal with thls '
_ type of equrpment _

f The O & M manual shall include a comp!ete list of aII drawmgs prepared

~ for this Contract, the spare parts list, and parts list for each component of
- item of equipment and necessary catalogues. The parts list shall include
manufacturer's code and serial numbers and ordering instructions. The
parts list shall be detailed for the equipment supplied and shall not be

~ only a general reference nor description of simitar. equrpment nor of the

‘.same model but orfterent in detall .

Umt of Measurement

pamphlets where another system of measurement has been used the ;

equrvalent metnc measurement shall be provrded

Language

.Enghsh shall be used in alI drawrngs deS|gn data catatogues cuts :

- illustrations, printed specrﬁcatlons mstructrons 0. & M manuals and parls '
'-._J‘Isstssubmrtted i - cu

12 3 10 lnstructron to Employer s Staff

- Durmg and after erection of the various |tems of ptant the Contractor shall
. instruct those employees designated by the Employer who will subsequently

-+ be responsible for the adjustment, operation and maintenance of the plant.

- The O & M manual as specified in Sub-Clause 12.3.7 of this Clause shallbe -

- . explained 'in detail and each trainee shall have practlsed the operation,
-+ inspection and maintenance of plant. The course of instruction shall be
7 carried ‘out to the satisfaction of the Engineer and Employer, and shall be -

+ given in English or Indoriésian tanguage, for which an interpreter will be r
© provided by the Employer, if required. This instruction shall contlnue until -

< thirty (30) days after the date of lssue of the Certrr cate of Comptehon of the -
_who!e of the Works S _ .

”STANDARDS | , B
a. ' The work shall be camed out |n accordance wrth the standards specrfed_ S

o |n Clause1 6

b. Where a standard is not specaf ed the Englneer will nomrnate the

: standard to be used Generally the standards for yse in the works shall o

be . - .
- (i) For Matenats _ RN
' Japanese lndustnal Standards (JIS)




S (1)) For Structures: :
B ’Gates Valves and Steel Conduits:
-_jJapan Hydraulic Gate and Penstock Assocratron Technical

Standards for Gate and Penstock and Techn:cal Standards for
- Gate Facililies of Dams and Weirs

(i) For Electrical Eqmpment

Standard of the Japanese Electro Techmcal Commrttee s
Standards (JEC) -

Japanese Engmeenng Standards (JES)

" The Standards of the Japan Electrrcat Manufacturer S Assouatlon
C(JEM) ' -

Japanese Cable Markers Assocratlon Standards (JCS)
. Internatronal Etectrotechmcal Comrmssaon(lEC)

T C. The used of alternative standards and specrﬁcatrons of other countrres
and recommendations of international standards organisations will be
' f,accepted provided that they are substantially equivalent to the
designated standards and provided further that the Contractor submits, B
- for approval cop:es of the standards and specrf catrons proposed for :
] - use. ‘ L t o SRR

12.5 f TRASH RACK FOR THE INTAKE STRUCTURE OF OUTLET
- WORKS -

12 5 1 General

Ca Thrs Ctause specnf es the detalled technrcat requrrements for the des:gn
~and manufacture of the trash rack for the intake stricture of outlet works
© to be furnished in accordance with this section of the Specification.
These = requirements ~supplement - andlor . modify . the ' applicable
© requirements in other relevant Clauses |n thls Sectron of the
- Spécafcatlon e ST S

'_ b The trash rack for the mtake structure shatl be rnstalled between "
S 152 200 and EL.130. 000 as shown on the Drawrngs ' :

T e The trash rack shall consrst of bar. elements blndlng botts dlstance
- . piece, supporting beams, cover plates, gate gurde for the. emergency
~-.gate and other necessary components: Trash rack panels, which are
- composed of suitable number of bar elements. bound. by . corrosion-

- resistant bolts and nuts, shall be bolt-connected to supportlng beams - " R

B 7 _The brndlng bolts and nuts shall be of corrosron resistant steel

12,52 Desrgn Condrttons -

L a Ganeral Data . e E R NI PR L

N ,:_Type of Trash Rack - Steel fixed t-rashrack ST
Elevations et s L L

* “Top of Trash Rack B EL152200 e

, Bottom of Trash Rack Et. 1'30' 00-0

CBreadth ;32 000m -
' Incl_matron'angle_' ".-;_'__51 vertical to 1 4 honzontal
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- Bar element

Bar shape - o Rectangutar _
Thickneés' | . i: 12 mm (mcludlng corrosion atlowance)
Breath . * - :65mm (including corrosion allowance) -
Clearspacrng between oo o S
bars _ 1 88 mm (including corrosion allowance)
* Design pressure £ 0.2 kgffom? ,
* Corrosion allonrance‘ 1 1.0mm (One face) |

:_"_Allowable Stress o _
For Steel Tensron Compressron05y o
R S ;'_.;"_'asabasrc shear05yl3
o FerBarElentent_ . :06y(1.23-00153 LY
i e '_Where SR
Sy Yleld stress of matenal kgflcm
L Bmdrng bold pltch cm _
t: Th|ckness of bar element cm

" For Concrete e Bearlng 60 kgflcm
" Bond - 7.0 I"<g.fl'cm2 o

b Ftow-lnduce Vrbratron

' g -.-.(i) The Contractor shall desrgn the’ trash rack panels and their a
- individual memberforstatrcsafety R

B (ii)‘ . _'f.The Contractor shalt also desrgn the trash rack panels to prevent
: wbratron rnduced by | the flow through the trash rack. .

(iil) . Flow velocrty used for calculation shatl be 15 mls X Strotlhal
e o number of bar etements shall beO2 ' .

- a (iv) - The natural frequency of bar elements takmg the addrttonal mass
P T - effect into account shall be at least 2 5 tlmes the VOrtex shedding
: ":frequency of flow T . _
\ '”:c BarEtements o D et el e S ol
" The bar elements of the trash rack panel shall be of reclangular section
. bars. All bar elements shall be transversely connected with binding bolts
S o o and nuts, washers and spacing pieces. All bar elements framed into
% . - . panels shall be rigidly fi xed on the supportmg beams to prevent ﬂow i
' R A -rnduced wbratlon etc. " . '
' d .Spactng preces B

- .. Spacing pieces ‘shall be arranged to keep the clear spacmg between
- . adjacent bar elements as specified. Spacing pleces sha" be of steel
R plpeS through whlch the bmdmg bolts can pass Vg '



e, Supporttng beams

The supporting beams shall be of H- beam bwlt-up andfor angle type
steel conslruction and all or both ends of the beams shall be embedded
“in the concrete structure with gate guide for the Emergency Gate. The
- ends of the supporting frames shall be attached to anchor bolts or
* beams which shall be embedded in second stage concrete. Anchor bars

shall be provided in flrst stage concrete around the block- out Or recess
+* for eréction. ‘ _ :

f.  Trash rack panels

iy - Where the bottom edge of a trash rack panel shall rest on a
© supporling beam, the supporting beam shall include a rest support
to take the inclined load of the trash rack panel such that each
trash rack panel is readtly capable of being removed and installed

. without the need to support or disturb any adjacent panels

(i)  The Trash rack ' panels shall be fi rmly fastened to the supportlng '
. beams using J-shaped corrosion resistant bolts and nuts to hook
~ around the spacing pieces. The bolts shall be of sufficient size -
7" and at suitable spacing at securely anchor the trash rack panels - R
- against vibration. Lock-nuts shall be used on each bolt by the use
: ofdouble nuts = L =

_ 12.6 TRASH RACK FOR THE EMERGENCY GATE OF OUTLET
' : WORKS T

1261 General SRR B - ¢

: a Thls Clause spemf ies the detalled techmcal requnremenls for the desxgn S
7. and manufacture of the trash rack for the emergency gate of the outlet
works to be furnished ' in -accordance with. this - section of the
Specification.  These requtrements supplement ‘andfor modlfy the - -,
“applicable requarements m other relevant Clauses |n thls Sectlon of the o
Specuf‘cat(on P - : S S

" b. The lrash rack for the emergency gate ‘shall be mstalled between
EL116.476 and EL 115. 000 as shown on the Drawmgs ' "

e _The trash rack shall conS|st of bar elements blndlng bolts distance g
' piece, supportlng frames and other necessary components. trash rack
- panels, which are composed of suitable number of bar elements bound L
- by corrosion-resistant bolts and nuts, shall be " bolit- connected to .
...~ . supporting frames. The blndlng bolts and nuts shall be of corros:on-j
o __'.‘reSIStantsteel T O T

12 6 2 DeS|gn Condltions B i D | - : é
| Type of Trash Rack s Steel _ﬁ'xed-trasb -re_'c_k SRR o
| ;Elevatlons fﬂ R T e e N
' Top ofTrash Rack R : EL116476
. Bottom ofrTrash Rack : E_L.lt_S.OOO S
._Breadth 3'000nn ' EEE

Depth [ "::WO 600 m ;_ PRCaNt
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Height

- Inclination angle .

Clear spacrng between
bars :

Desrgn pressure

. Corrosron allowance

AIIowable Stress S
ForSteeI h

12540 m
: 1 vertical to 1.4 horizonta)

~Barelement - - -
. Barshape' _V:V'R-ectangular R

' Thickness R R Omm (rnctudrng corrosron aliowance)
‘ ‘:. Breath ' .:'90 Omm (mcludrng corrosion atlowance)

2 91.0mm (rncludrng corrosion aIIowance)
_;ozkgrrcm - R
1.0 mm(One face)

' Tensron Compressron 1 125yl2

" as abasic shear 1.125y/2/3 -

i':_oey(123 00153th)

Ft‘)r_ Ba"r. Element o
R, " Where ;‘: 3 R
Sy Yreld stress of matenal kgf!cm
L Bmdrng bold patch cm _
S o tThlckness ofbarelementcm
"For_Con'crete : N :Beanng 60 kgf!cm

§¥ . : I Shearmg 40kgflcm
L et i 'f“-ﬁ‘;Bond _{ 70kgflcm

b Flow-lnduce Vrbratron T

'-";"'(i) ,,'The Contractor shail deS|gn the trash rack panels and their
o7 individuat member for static safety : SR

! (ii) _ The Contractor shal! also desrgn the trash rack panels to prevent '
S vrbratron rnduced by the flow through the trash rack:

o . r(iii) Flow ve!ocrty used for calculation” shall be 1 071 mls Strouhal
PEEREE Enumberofbarelements shall be02 - : '

s (rv) - The natural frequency of bar elements takrng the addrtronal mass' .
L - effect into account shall be at Ieast 2 5 trmes the vortex sheddrng
L frequencyofﬂow Lo s o e

o c Bar Elements

é) " The bar elements of the trash rack panel shatl be of rectangular sectlon :
077 7 bars. All bar elements shall be transversely connected with binding bolts

. and nuts, washers and spacing pieces. All bar elements framed into - =
~ panels shall be’ rrgrdly f xed on the supportrng frames to prevent flow o

. induced vrbratron ete.
d __Spacrng preces e e

Spacing pleces shail be arranged to keep the clear spacrng between -
R adjacent bar elements as. specified, Spacing preces shall be of steel
prpes through whrch the brndrng bolts can pass. KR -




e,

.

Supporting frames

Supporting frames shall be provided to sustain the load and maintain the
shape of the trash rack under the design load. The ends of the
supporting frames shall be attached to anchor bolts or beams which
shall be embedded in second stage concrete and shall be designhed to
transmrt and disperse the design loads safely to the concrete. Anchor
bolts or bars shall be provrded in first stage concrete around the block-

- out or recess for erection.

Trash rack panets -

B (i) Where the bottom edge of a trash rack panel shall rest on a

- supporting beam, the supporting beam shall include a rest support

- to take the inclined load of the trash rack panel such that each

. trash rack panel is readily capable of being removed and installed
~ without the need to support or disturb any adjacent panels

. (iit 'The trash rack panels shall be firmly fastened to the supportmg

~ beafns using J-shaped corrosion resistant bolts and nuls to hook

~ around the spacing pieces. The bolts shall be of sufficient size

‘and at suitable spacing at securely anchor the trash rack panels
o against wbratron Lock- nuts shall be used on each bolt by the use
33 of double nuts. :

. '12.7 _- TRASH RACK FOR THE ENSPECTION ROOM OF OUTLET
- - WORKS - K S

1271 General _

a. Thls Clause specrf es the detalted techmcat requrrements for the deS|gn .
~ and manufacture of the trash rack for the inspection room of the outlet -
works to be furmished in accordance . with this: ‘section - of the -

c.

Specification. These requrrements supplement and/or modify the

- applicable requrrements in other relevant Clauses |n thls Sectron of the :
- Specification. :

_. The trash rack for the mtake structure shatl bé tnsta!led between
EL.156.400 and EL 152 800 as ShOWn on the Drawmgs _ o

resmtant steel

12 7 2 Desrgn Condltrons S . L

;:i : a

' Bottom of Trash Rack - ELA52. soo
'_ Breadth Y * 200m

General Data

Type of Trash Rack : SteetﬁXedtraShraCk :

Elovatkons -, R R UL
Top of Trash Rack o \:' EL156.400 © .o

e Inchnalron angle 1 vertical to14honzontat_

42 10

The trash rack shatl consrst of bar elements blndlng bolts drstance
" piece, supporting beams and other necessary components. Trash rack -7 .
. panels, which are composed of suitablé number of bar eleriénts bound

by corrosion-resistant - bolts “and “nuts; ~shall- ‘bé bolt-connected to -
supporting beams The blndmg bolts and nuts shatl be of corros:on-

L B AR R S T
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Bar element _
- Barshape =~ Rc—_:_ctangm_a'r o

" Thickness : 12 mm (including corrosion allowance)

Breath : 165 mm (including corrosion a_l!owancfz)

* Clear spacing between bar

_Supp_orting Beams . 88 mhj (including corrosion arllowanc:e) L
Beamshape :H150x150x7/10

" Designpressure | :02kgflom’
. - Corrosion allowance . : 1.0 mm(One face)
- AMQWab::élst;e;s".i_‘_f_j*_ R SRS S ,

. ForSteel - Tension, Compression 0.5y

. asabasic shear 0.5y /3 -
For Bar Element .+ . : 0.6y.(1.23 - 0.0153 L/ 1)
L PRI Where & | s ERTh !
Y Yield s'tr;jés;s' of material kgficm?
- LBmdlng bold pltchcm B
S t Th:cknessof bériéle'mé:nlqm
' -F_of Concrete :Bear_iﬁg 50 kgflcm?®
IR  Shearing  4.0kgffom? < -
Bo_nd;"_"-- o 70 kgfiem? - -

- The b_ar'e[ements_ of the trash rack p'énel shall be of rectangular section
. bars. All bar elements shall be transversely connected with binding bolts
~and nuts,"washers and spacing pieces. All bar elements framed into
h ‘panels shall be rigidly fixed on the SUpponing_ beams. = '

. Spacingpieces oo |
... Spacing pieces shall be arranged to keep the clear spacing between
. adjacent bar elements as specified. Spacing pieces shall be of steel o
- pipes through which the bin_ding bo_lts canpass. ... .. .
- d. S_upjbo_ﬂ_ing beams o B ' S
- The supporting beams shall be of H-beam type steel conslruction and all

or both ends of the beams shall be embedded in the concrete structure. -

< - The ends of the supporting frames shall be attached to anchor bolts or
- beams which shall be embedded in second stage concrete and shall be
. designed to transmit and disperse the design loads safely to the
. concrete. Anchor bars shall be. provided in first stage concrete around -

., the block-out or recess for éréction. =~ "
. Trash rack panels .~

© () Where the bottom edge of a trash rack panel shall rest on a

. supporting beam, the supporting beam shall include a rest support
~ to take the inclined load. of the trash rack panel such that each
- trash rack panel is readily capable of being removed and installed

SO without the need to support or disturb any adjacent panels. - -



| 12 8.3 Desrgn condrtlons

(ii)

The Trash rack panels shall be fi rmlyr fastened to the supporting
beams using J- shaped corrosion resistant boits and nuts to hook
around the spacing preces Lock-nuts shal! be used on each bolt

- by the use of double nuts

12.8 BULKHEAD GATE FOR OUTLET WORKS

1281 General =~

a. This Clause specrﬁes the detalled techmcal requrrements for the design

- and manufacture of the bulkhead gate equiprient for the intake structure

- to be furnished in accordance with Section of the Specification. These
requirements supplement and/or modify the applrcabte requrrements of
' other relevant Clauses of this Sectlon of the Specrf catlon o

b. The Bulkhead gate equrpment shal! include the followmg major |tems : -‘:

- described in this Clause el

- One wheél- type bulkhead gate leaf
One set of guide frames: :

=" One set of wire rope hoist;

" One set of air pipe;

3 5EIT‘Spare pafts as llstedrln this Clause o

12 8 2 Functrons and Operatrons

a Functrons '

0

The bulkhead gate is used when it is necessary to malntaln the B
. - conduit without lowering the reservoir water leval. The bulkhead -~ - .-
.- gate shall always be operated under balanced pressure R

L condrtrons

; ;;.:: (“)

The bulkhead gate may be used dur:ng constructron works of the

conduit outlet pipe, guard gate and control gate whlle rmpoundrng

' the reservoir. "

b Operations )

. The bulkhead gate shall be operated and controlled by operator(s) from _ 7

local control panels only

. a. General Data

" Type of Gate N " Stedt r xed wheel gate (Wrth 2 water ﬁllrng

o NumberofGates 1 set : DR Vol
 Design Water Level - : NWL. 148 900 e

valves)

- Wave Height f-s.'_:_oem
©osilitevel - tEL 113471
7 Lintel Seal Erevauon,‘j_'j_:"jEL 114 433 o

,-.;lr_Ciear Span o
~ ClearHeight

12 12




it

£ u3

" Gate Height . -
Operaling Water Level
~ Water Seal

" Type of Hoist "~ -

: Operatlng Speed

s Operallon

' Power Source

Rlsmg He:ght -

Seismic lntensnyfor L
ST ks 016

e Design -

. For Steel

- Hydrostal:c Load

- Corrosmn Allowance -

Allowa_ble Stre_ss '

* For Concrete - -

| NWWL.148.900.

12 8 4 Gate Leaf

a

":-'Bearmg *

:2000m
* Balanced preseure' |
: Rubber seals at all sides of
downstream face of gate leaf
: Eleclrlcally driven, 1 molor 1 drum
B _Wre Rope Honsl _
0.4 mimin10% -
© : Local contr_ol o
1380V 50Hz 34W
i 68.0m_more o o

0.5 mm (one face)

' -_':.ITensmn Compressmn 1.125y2
. as a basic shear 1, 125y1213

60 0 kgflcm

Sheanng . 40kgflcm |
. Bond '.i 7.0 kgflcm .

- Hydrostatlc Load_shall be calculated from lhe desrgn water level of_

Secllonallsmg S e

o Gate leaf shall not be sechonalrsed
"_Skm plate I

. The skin plate shall be on the downstream face of the gate lea. The skin
- plate shall be welded to the main glrders vertlcal sub-beams and side
o beams etc by contmudus weldmg ' :

"-Maln Glrders T j- BT ERE

_ The main glrders shall be arranged |n such a manner that each main ..

: glrder at the expect top and bottorn girder, sustains almost the same -~ h
.. amount of design load within a difference of 10 %. The main girders @ .-
;fshall be of lhe bu:lt—up glrder andlor H beam type steel constructlon '

Wheels o

2 (|) iAn 1dent|cal number of wheels shall be arranged symmelncally on ’
.. both sides of the gate leaf, Each wheel shall sustam to lhe extent =~ .

' possrble lhe same amount of de31gn load

(n) LN the number of wheels required for the deS|gn results in a". "

. statically indeterminate structure, the wheels shall be adjustable
o s0 lhat each wheel shall be made to contacl the track plate at the

12 13



iif)

fully closed gate position. The adjustment of the wheel shaft shall

- beshall be demgned with an offset to the wheel axis.

Wheels shall be crowned havrng a diameter ratro (diameter of
crown in a section through the axis of the wheel to wheel

" diameter) of 15. The wheels shall be checked for maximum

contact (Herlz's contact slress) pressures, using maximum wheel

' load by design Ioadrng conditions.

(W)

Wheel beanngs shall be sleeve bearings with self—lubncatlng

bushings. These bushings will require provision for a lubrication
system which shall include bores, holes, slots and a lubrication
fitting for a grease gun on each wheel. '

e Lifting Beam

- A lifting beam shall be provrded on the top of the gate Ieaf The lrftrng

- beam shall be so designed that the gate leaf and the two-water-filling
valves can be operated. The lifting beam shall be provrded wrth Ilftrng
attachments for conneclron of wire ropes : .

B Water Frllmg valves

O

“+ balance the water pressure on bolh srdes of the gate teaf before it
- is opened o y _ L

o

(iii)

)

)

12 8 5 Gulde Frame

. The gate Ieaf shall be equrpped wrth two' 150mm drameter (or

greater) watéd filling valves to fill water into the conduit and to

The water frllmg valves shall be operated parallet to the skrn plate o

at an incline of 1 vertically to 1.4 horizontally and shall be slide or .~

. tappet type with rubber or metal touch water seals. A coil spring

~ system shall be used to provrde the closmg force to compensate o
for friction effects : : _ -

. The water ﬂllrng valves shall be operated by operatrng rods '
kconnected to the lifting beam : ~

P TN

Two water fi llrng valves shall be arranged symmefrrcalty about the
vertical centrelrne of the gate leaf and Iocaled wrlh a centre to

_cenlre spacing of 0.750 m.

- The outlets of these valves shall be so arranged that the f llrng
~ water jet shall not hit drrectly the bellmouth ﬂare and contraclron
I surface of the transrtron prpe : I
RNOR
-~ valves to intercept foreign matter. The clear spacing between the =~
_ bars of the screen shall be not greater than 35 mm. ot

The fi Illng water shall pass screens before enlenng rnto these

a The guide frame below EL 114 808 shall be de5|gned rn conjunctlon

* “with the bellmouth entrance of the condurt and shall be contlnuously g .,

- welded to lt

__: - The guide frame from EL 113 471 to EL 152 800 shall be embedded in "
- second stage- concreté. Anchor bolts ‘andfor bars shall be provided in

I first ‘stage concrete around ‘ the block-out or- recess for erectron L L

alrgnment and restralnt of the embedded gmde frame

o 1_.2‘1_4*7-?



~ The guide frame above EL.152.800 as measured on the datum line shall
- be exposed as shown on the Drawings. The support structure shall be

- includéd as part of this exposed guide frame and shall be suitably

- anchored to the first stage concrete to the Engineer's approval.
* Al sections of the guide frame shall be made continuous by approved

means.
SillBeam . o |
The, Contractor shall set the sill elevation of the bulkhead gate in

. accordance with the details shown on the drawings. The sill beam shall

-+ be designed in conjunction with the bellmouth entrance of the conduit

~and shall be continuously welded to it. The sill beam shall be embedded

~ inthe second stage concrete works. - ... .

Lintel Frame ) |

The lintel frame shall be set at the level shown on the drawings. The

lintel beam shall be designed in conjunction with the bellmouth entrance

- of the conduit and shall be continuously welded to it. The lintel beam
~ shall be embedded in the second stage concrete works. - - :
SealPlate i e i L o

. Seal plates shall be of corrosion resistant steel. Side seal, sill seal and

- lintel seal plates shall be continuous to ensure water-tightness and shall

 be continuously altached to the belimouth entrance of the conduit. -

Track Plate

L _Tfack Plate 'shali be of 'édf}oéfoh fe”sisr'téh'ti él_'eiell énd'tﬁe paﬁ wheré the

" wheel load acts shall-have ‘a”hardness of at least 10 points Brinell

Ho_iét

Al

~hardness number higher than wheel treads.

Héi_étingfﬂéighi"; e

 The bottom lip of the gate leaf shall be fifted up at least to EL. 152.800.

Rope Slack and Overload Detector - -

- The hoist shall_ be pfdvide with a 'fope .Slack det-ect"d;" and '6v:erloéd '
* detector. The rope slack detector shall be established in a hoist frame

. . and near a part of wire rolling drum. The overload detector may detect

- by over current. When these detectors are functioning the motor shall be
- eleclrically disengaged. ~. .. - e e

‘7;.‘7 ;

) The hoist shall be provided with'a gate feaf resting device which

gl

e

(i)~ The resting device shall b&'a

ere rope

. shall be operated manually. The resting device shall enable the -
- gate leaf to rest at the position with the bottom of'thg gate leaf

. +being above EL.152.800, ' -, - .

7 tached to the h0|st base frame or
e_xpos__eq guide frame above EL.152.800. . s

i ropo shall ba o JIS G 3525 6 x 37, Adype wire rope or equivalent

“and shall be galvanised. *. -



. &, Wire Hole Gu:des

(U

Roller type wire rope gmdes shail be furnlshed and anchored to
“the inclined concrete base slab of the intake structure, by
approved means, at sufficiently close centres to ensure that the

e wrre rope shall not contact the concrete. |

(i}

The brackets and roliers shall be of sleel constructron and the
roller prns and anchor bolts shall be of corrosion resrslant steel.

f. Indicators

" The foltowlng mdrcators shall be mounted on the door of Iocal controi

'cabmet _ P
- (i) _Source vo!lmeter
B (1) 'Load ampere meter
, (i) - : Indrcahng hght for "Gate Ralsmg
' (|v) Indrcatlng I:ght for “Gate Lowenng o
() Indicating light for “Gate Fully Raised"
) ‘(vi) - 'Indrcatmg Irght for"Gate Fully Lowered’ ' _
L ,_,."(vii_)_'*_.:, lndrcateng light for"Emergency Upper errt"r.;_-,'-{i
. aE 'V(Viii)_‘ - !ndrcatrng Irght for"Over Load"" o
(|x) 7'-f‘lndrcattng I[ghtfor “Rope Siack" '
) "'-Indrcatrng I[ght for“Gate Restlng ST
- (xz) --':_; -;_‘Indrcalung Irght for “Flilsng Valve Opened”
{xiiy "Indrcatlng Irght “Source Power"
(xiii) Indicating light for *Control Power"
(xiv)

Buzzer for rnd[callng overload emergency upper Irmrt and rope 7- SR

slackmg

o g Push Button Controls

The followmg push button controls shall be furnlshed on the Iocal control s

. panel e
N M- 'Push button for"Ralse
(i) Pushbution for "Stop*
(i) Push button for “Lower" "
(iv) - Push button for"Lamp Test _
o _' (v) e Push button for“Buzzer Stop
h Termlnals SR

" Terminals requn'ed for ali mdrcatrng |nformatron shall be furmshed in the _:
locai control cabmet for monltormg at the dam control offt ice. i

12 8 7 Spare Parts

"The Contractor shall furmsh and dehver the foilowmg spare parts to the S
Emp!oyers store: - : . A NIRRT PR




a. 100 % of fuses for local control cabinet;

b. One magnetic contactor five auxrhary relays and one limer of each type
used;

c. Two indicating lights of each type used;

12.8.8 Tolerances
. a. Gate Leaf

- The gate leaf shall be accurately manufactured and rnstalled within the
followmg tolerances '

Points to be Measured Lo ool | Tolerances (mm )

Gate!eaf_héight o o T —=

Gate leaf depth

o Diagonal lenglh dlh‘erence IR

. Distance centre to centre of wheels R

 Distance between rope cenlies T

oo |~ |w o

: Drstance belween sealmg lme of srde seal

rubbers ... R o '-5/m_

S o ' Distance from seahng line ofsrde seal rubber A -
o | tocentre of wheeltread ~ - - o +2,-'0 :

b Gu1cle Frame - . .

" Thé Guide frames shall be accuralely manufactured and mstalled wrlhln o

the followmg tolerances

E_ornts to__be__l‘Jleasured o ,Tolerances(mm)
Clearspan =~ .= O IR
Drstance centre to centre of track p!ate R
. Flatness of S|de sealmg plate - . - . '!;O.Slr’n :
""'Strarghtnessofsrdeseallng plale o 15
'~ Flatness of track plate o ;'7," -' :0 5Irn
Stralghtness oftrack plale L 7 15 3
: o SR, Flatness of sill seal plale B "-'.0._5Im‘ o
3 o i 'Stralghtness of sill seal plate Cme ot 15
e T Flatness of lintel seal plate L 0.5/m
| -'-'_Strarghtness oflmlel seal plate ' L s

c Other Tolerance

7 _ Any tolerance not. speclﬁed hereln shall be def ned by lhe Conlractor
] s and shall be subject to the Englneers approval SR

e 1.2,‘1'7:;;' '



12.8.9

12.9

1294

. a.
. and manufacture of the emergency gate for the intake structure to be

1292

“a.

1293

Leakage

- The leakage from seals shall be less than 0.2 lrtrels per one metre of sealrng
length. L

EMERGENCY GATE FOR OUTLET WORKS

General

This Clause specifies the detailed technical requirements for the design

furnished in accordance with this Section of the Specifi ication. These

. requirements supplement and/or modify the applicable requirements of

- - other relevant Clauses of this Seclron of the Specrﬁcallon

. The Emergency gate equrpmenl shall mclude the: followmg maJcr 1tems'
'_ descrrbed in this Clause L S

- f(i) .;_Oneslrde lypegateleaf |

- (ii)_ . One set of guide frames

_ (iii)" ' One set cf W|re rope horsl
(V) - One set of llflrng beam . R
W) _j Spare parts as Irsted in thls Clause

Functrons and Operatrons | i

Functrons

, 'The emergency gale is used when |t is necessary to dlscharge a’ s
- reservoit under WL.130.000 water surface The emergency gate shall S

g 'always be operated under balanced pressure condrtlons

Operalrons -

The emergency gale shall be operaled and conlrolled by operator(s) -

o from iocal conlrol panels only

Desrgn condltrons IR

: a

General Dala

= Type of Gate . ] Steel made Sllde gale
.;'f;_‘Number ofGate - i1 set .-

- . ;De3|gn Water Level - WL 130, 000 ; e

U Wave Herght -"__:08m S

© U sillevel o . EL15000

* Linte! Seal Elevalron EL 115900’ B

o f'_"C_le_ar_span_ o :2000m -
e ClearHeighl Costdom e
. GaleHeight -« -+ 11.650m oo i

- . Operallng Waler LeVeI'j'_':'Balance Pressure (cr Wl_ 136 000 &

- WL, 000)

o ;L__rz-rgsa“ -




i

s

Water Seal .
' Type of Hoist

_ Operaling Speed
'Operatron .
'_:;‘_VPOWer Source .
- Rising Height

. SeISITHC tntensrty for.

DeS|gn a

o Allowabte Stress

. ; : Rubber seals at all sides of
.. downstream face of gate leaf

~ : Electrically Driven 1 Motor 1 Drum

Wire Rope Hoist and Lifting beam

0 mmin10%
E Local Controt
1380V 50Hz 34W

E Normal 2.0 m more
Malntenance 67.0m more . :

k=016

'Corrosmn AIIOWance R 1 0 mm (one face)

'- :'Tensmn Compressron 1, 125y12

‘a. Secttonalssmg

i _‘.Maln Glrders :; Cr R ST

e ;rsmooth in' operation.

- For Steet Sty
‘ I ' . asabasic sheart 125y/2/3
L FOFCQDQ"?‘? '::_":_Bearmg = 600kgflcm R
T ""="-‘_-,-'_'_'Shearmg 40kgflcm :
s _Bond 70kgflcm
A Hydrostatlc Load L

- Hydrostatlc Load shatt be catcutated from the desrgn water tevel of
-'_WL130800 ' U ‘ e

12 9 4 Gate Leaf

AT S

. Gate teafshatl not be secttonallsed _ |
' .,'__Skln p!ate - et e :'5- _ _
© The skin plate shall be on the downstream face of the gate teaf The skin

plate shall be welded to the main glrd_ers vertlcal sub—beams and side

' -'_'_beams ete. by conunuous weldlng

_ " The main gtrders shatl be arranged in such a manner that each main )
K girder shall be arranged at equal intervals and shall sustain almost the . -
~ same amount of design load. The main girders shall be of the burlt up'

g|rder andlor C beam tyoe stee} constructron

d Beanng plate R Wi

s (i) ‘-_The beanng ptate shall sustaln the water toad and transfers it to

- embedded guide frame__and shall make the moVement of gate leaf -

—,‘Lf

The gate ieaf shall slrde between upstream and downstream'-' C
; fr,beanng plates and gu:des in the slot of gaté body. The bearing - -

-,:"7.','-';"'ptates shall be made of corrosion - resistant | steel and the
coeff crent of fnctron shall be under04 . _ 3



(i)  The maltching bearing plates on the gate leaf shall be
" manufactured from bronze casting and be secured to the gate leaf
by countersunk hexagon head, corrosion resrstant steel bolts.

e. Llftrng Beam '

The lifiing beam shall be desrgned to automattcally engage and :
disengage, for raising and depositing the emergency gate. The
emergency gate shall be suitable to be operated by the liting beam. The
llftlng beam shall be provrded W|th tlﬁtng attachments for wrre rope

129 5 Gulde Frames - |

a. The guide frame from EL. 115 000 to FL 15? 800 shall be embedded in
" second stage concrete, Anchor bolts and/or bars shall be provided in

first stage concrete around the block-out or receéss for erectlon -

alignment and restralnt of the embedded guide frame Dl

. The upslream gu:de frame shall be furmshed wrth an approprlate '
- support frameé of the trash rack for emergency gate. The downstream
* guide frame shall included szde gtudes : :

The gurde frate above EL.152.800 shall be exposed as shown on the
. Drawings. The support structure shall be included as part of this
* exposed guide frame and shali be surtably anchored to the f rst stage
- concrete to the Englneer s approval s

_ All sectlons of the gmde frame shall be made contlnuous by approved -
_:;lmeans B ; :

b Sill Beam

“The Contractor shall set the sill elevatron of the emergency gate in: B

accordance with the details shown on the drawings. The ssll beam shall : S

- be embedded in the second stage concrete works RN

¢." Lintel Fra me

~ The lintel frame shall be set at the Ievel shown on the drawrngs The
tintel beam shall be embedded in the second stage concrete works :

L d :\Seal Plate

. Seal plates shatl be of corrosion’ resrstant steel Slde seal snll seal and '_
. lintel seal plates shall be continuous to ensure water-tightness and shall :
o be furnlshed only in locattons where |t |s necessanly to seal :

1296 Hoist .. .
a Horstmg Helght S : o , :
The bottom lip of the gate Ieaf shall be lnftecl up at least to EL 152 800

R O Rope Slack and Overload Delector _' e T 7
"% The hoist shall be provrde with a, rope slack detector and overload B

. N

- detector. The rope slack detector shall be included in the hoist frame :
- and near the wire rope sheave. The overload detector shall déetect over-

.- current. When these detectors- are functlomng the motor shall be
e electncallydlsengaged R i ; L



'M,Es.i-e) " .

¢. Resling Deavice

(i) The hoist shall be provided with a gate leaf resting device which
' shall be operated manually. The resting device shall enable the
gate leaf to rest at the position with the bottom of the gate leaf
being above EL.152.800. -~ - T

(i) The resting device shall be altached to the hoist base frame of
exposed guide frame above EL.152.800. '

“d. Wire rope _ T
" Wire rope shall be to JIS G 3525 6 x 37, A-ype wire rope or equivalent
and galvanised. - ‘ , I o
e. Wire ‘Holé'G_uEde's'_ o
o - Roller-type wire rope guides shall be furnished and anchored to -
* the inclined concrete base slab of the intake struclure and trash -

rack, by approved means, at sufficiently close centres to ensure o
that the wire rope shall not contact the concrete and trashrack. .. -

" '--('ii) _ The brackéts and foilers shall be of stée_! thst;dcfidh‘and the
.. roller pins and anchor bolts shall be of corrosion resistant steel.

S f Indicators < T

" © The fol]owing indic'a'tbn_‘s' .shéli_ be'mounte}i dr'i'(h.éﬁdoor 6( | i_écal control
.. : ... cabinet; - ST e e e '

@ Source voltmeter

L (i:i) B Loa;i a"_fhbe.ré meter . ST

©. (i) Indicating light for *Gate Raising” - .

@ siioniorcas g
() Indicating light for “Gate Fully Raised” .
(vi) " Indicating light for “Gate Fully Lowered” - o
‘(Qii) . Indi(j;élih.g light fbr_‘;Em;ta_(gehcy _Up;pe; leit |

i) Indicating light for "Over Load” . .

(i Indicating light for “Rope Slack®

) i.':v ind:catmghght for .‘ng‘te)Ré;s'tri_ngﬁ'_;_

6 indicating light for *Filling Valve Opened® . -

", (i) Indicating light “Source Power: . .
L (xii) ~“Indicating light for “Control Power" S
(v ‘Bu'z'ie'r for indicating overload, emergency upper limit and rope .

i

' 9. PushButton Contrals

0 Pushbution for*Raiser T
i) PushbuttonforLower, L.

1T following push button controls shall be furnished on the local control -




(iv) Push button for ‘@ amp Test”
) Push button for “Buzzer Stop '
h Termmals B R

'!ermrnals requlred for al! rndrcatlng mformatlon shall be furnished in the
tocal control cabmet for monrtorrng at the dam control office.

12.9.7 Spare Parts

* The Contractor shall furnrsh and dehver the followrng spare parts to the
Emp!oyers store R :

(i) 100 % of fuses for local control cablnet

(i) " One magnetrc contactors frve auxllrary relays and one timer of
o each type used; - K : :

S (iii) ' Two rndlcatlng Irght of each type used

__'.:1298 Tolerances EREEIE R
a Gate Leaf

The gate teaf shaH be accurately manufactured and tnstailed wrthrn the -
foliowrng tolerances . :

Points to be Measured e -' Telerances(mm)
| _Gateleafwidth . - . . o) g T I
Gateleafheight -~~~ . . I g B

Gate leaf depth - =

- Diagonat length difference -

" Distance center to ¢enter of wheels
Distance between rope centers '+ -
Distance between sealrng hne of srde seal

Lo e~ tes

rubbers . - | 5m
_ Distance from seahng Ilne ofsrde seai rubber AR >
to centre of wheel tread SR TS YA |

b Gurde Frame o

- The Gurde frames shall be accurately manufactured and |nstat!ed W|th|n
- the followmg tolerances AR L A . _

Points to be Measured RO :Te'lera:n'éés ( mm)
Clearspan T T [ B , T
~ Distance centre to centre’ oftrack ptate S R RN BRI BRI @
Flatness of side sealingplate = - - " | =~ 05/m : .

| Straightness of side sealing plate T S aayl ERPE et

_ Flatness of trackplate . -~ .. | .. 0&/m

_ Straightness of trackplate - ] - .45 .
Flatness of sill sealplate " . f ' . 0§m
Straightness of sill sealplate . "~ | = qg T
Flatness of lintel sealplate = -~ -~ | “gs/m -
‘ Strarghtness of imtel seal plate S R
SRR 1222 R




© ¢. Other Tolerance

The tolerance not speorﬁed herein shall be defined by the Contractor
~and subject to the ['ngmeer s approval .

12 9. 9 Leakage

The ieakage from seals shall be less than 0.20 htrels per one metre sealing
tength

y 1210 STEEL CONDUIT F_oR OUTLET WORKS - .

12. 10 't General _

a. Thls Ctause specrf es the detalled techmcal requrrements for the desrgn _
“and manufacture of the steel conduit to be installed in the outlet tunnel
and outlet works in accordance with this Section of the Specification. .
" ‘These reqturements supplement - and/or © modify the ‘applicable
requirements - of other relevant Clauses in this Section of the
‘ _Specrf:catron Connectron prece between Guard Gate and Control Gate
as requrred L , A

: _'b'.r The steel condwt shall consrst of the fotlowmg major |tems descrlbed in '_ L

_ _th;s Clauses

'(’i) : Outtet plpe mcludmg transmon plpe bendrng plpe branch and
L C reducer j' e e R . .
B - C. The layout and arrangement of the steel condurt shall be as shown the

3 Bt Drawrngs s et :

: 12 10. 2 Desrgn Condltrons Sk

650 inm dia (Branch Guard Valve): 16. 210ni .
, -~ 250 mm dia (Branch (0.650 m): . 056m .
- Guard Valve - Length rnctuded in maln Iength of pipe.

‘a. General Data 't o e
o 3’_Number ofCondurts “o D1 set o .
| Drmensrons o ', - “ _' i .
o : Transrtron prpe : SRR 400 mm >< 1 400 mm to 1, 400 mm dra
o R OutIet prpes '1400 mm dra 650 rnm dra 250 mm dla
I Lengths R SRR
o _ Transmon prpe 1 150 mm S
St " Outlet Pipes . : 1,400 i dia (vrpr Branch) 399511 m

SRRy :Connectron ptece betWeen Guard Gate and Controt Gate as requued 3
b .,-*'De3|gn pressure B L Rt
i '{7_-__5_See table at next page' S

| :-"-'__fc.:‘f-Crrtlcat Loadlng Casé o Sl S ;
";':'_Einghe Contractor may hmrt hrs deslgn catcu!atron to the cnttcal toadmg
.2 case, if it is evident or can be demonstrated that only one case is cntrcal
el among cases spemfed in Table 12 10 2 RIS S
o : 12 23



d. Design Stress
0.54oyée basic - . e o
1.35 x 0.54 oy shall be adopted when the pipe shell bending slress due
to restraining the shell deformatlon by the ring grrder or stn‘fener nng has
' _been considered.

~ Safety factor for buckling : 15

e. Corrosion allowance

Corrosion allowance shall be'1.5 mni for p'ipe' shell. e

TABLE 12 10.2 DESIGN PRESSURE OF STEEL PENSTOCK

| Oeing | L Post Constructlon :

- Construction |~ _ N

o Casel ;o Cosel - ::-.Cas_ez ‘} - Case3
Pl Ep | e |Ep] e [Er P ] EP

B 20kgffem* | HWL . s Rt I YT
Transition pipe il Grouting | 155.300 | Nit Nil L Nl Nil 148.9
SICEERSPINTR LT e Pressure hw- foop e +hw
Outlet pipe - - T ' , : o

ST oo p20kgffem* | HWL: | 5 | SWL . o o

. 1A400mmdia| Ni | Grouting | 155300 [ Nt [ 151.8 | wi | Nil | N@

- 850 mm dia | Pressure hw o} tPo S B A DA
250mmdia | oo | e a s p e p s o ST %
. Notes: 1P - lnternalPressure LAl T e N

. EP | =External Pressure
hw = 0.8 m (Wave height dueto wmd) S
Po  =Water Hammer Pressuré(See Fig Weter S e T
' - Hammer, LP and EP) Lo

12.10. 3Transution Plpe

‘The transrtlon pipe shall have rectangular cross sectton of 1, 400 mm square
~ at the upstream and have circular cross section of 1 ,400 mm diameter at the
-~ downstream end. The transition length shall be 1,150 mm as shown on the
" Drawings. The transition pipe shall be designed to endure. the spemﬂed o
external and internal pressures without taking into . consideration any -
* additional strength given by the surrounding conctete. The transition pipe
_shall be connected to the downstream end of the gate gmde of the bulkhead
o gale by full penetratron butt weldlng T S

121040““‘“ Pipe RRCEEEN R
-a. Genera] b e e T o :

(R The outlet plpe shalt be lnstalled in the outlet tunnel and encased -
-+ in concrete except in the outlet operation room as-shown on the
_ Drawmgs The outlet pipe shall be connected with the- transition e
" pipe by continuous full penetration’ butt’ weldlng The outlet pipe . .=~ - "
shall include bend pipes, branch pipes, .reducer: pipes and . . Ll
- - connection pipes with the guard gate and hydropower statonas ... - -
B _shoWn on Drawmgs After the f rst plpe bend the outlet p:pe WIII
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be mstalled at a downward gradlent of 1 vertucaliy to 14.65
honzonta!ly o e

(i) A sleave expansion jomt shal! be prov:ded in the outlet operation
_foom before the guard gate. iy :

(iii) The reducer pipes shall be provided as showri on the Drawings.
Bend - e -.' A h _
The bend shall be made up of short segments of plpe w:th mitred ends.

' The deﬂectlon angle between segments shall not exceed 7 degrees.

' Minamum Thxckness L

The minimum thtckness of plpe shell used for the pressure !lnlng part

~shall be greater than those determined from the following formula if

stiffeners are not used The minimum thickness of pipe shell shall not be

- ‘less than 6 mm even if the pipe diameter is smalt and stlffeners are
-used, |nclud|ng the corrosion allowance of 1.5 ' -

B Mlnlmum thrckness of prpe shell sha![ mctude the corrosmn Allowance of

. d. ‘Strffener Rlngs

Stiffener rlngs shatl be reqwred to av0|d excessive pipe shel! thickness

. under the condition of the pipe being subjected to uniform external -

pressure. The shffener rings shall be of single plate bar attached

: perpendrcularly to the outside of the pipe shefl with continuous welding.
~The size and the intervals - of the sttffener nngs erI ‘be left to the
‘ dlscretton of the Contractor ' P

.  Stress to be Consrdered e

: The fotlowmg stresses shall be examlned and combmed for checkmg the
- strength agasnst mternal pressure ' P

() H_'_Crrcumferentral tensne stress of plpe shell due to internal

pressure.

' '_ ' {ii) The reducer prpes shall be prowded as shown on the Drawmgs

pr _

'iwhe_re jr_'-' T ot e
P Internal pressure in kg!cm"’ o
D : Inside dlameterofprpeshell incm-

L Thlckness of pxpe shell in cm.

S (1) Local bendmg stress of plpe shell due to restraanlng the shell from

.. bulging by the sttffener nngs The dlrection of stress is
L Iong:tudmal e e -

trxhr

"""i-'crb 1 82x o’a o
- _-Awhere i Lo IR
e s Th s of stiffene _ng_platemcm .
. hr Herght of sttffener nng plate incm '
CAr  :Areaof combmed section in em2
o '_:_trxhr rtx(‘! 56erxt+t )
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T

. The ¢onnecting pipe shell shalt be capable of wnthstandmg the specrf ed
. external pressure when the pipe is empty. The safety factor for the ptpe
. shell agamst buckhng shall not be less than 15, T s

: Prpe Shell

“ Lo The critical bucklmg pressure of the plpe shetl shatl be ca!culated
Tt rg--‘_by the followmg formula deVetoped by S. Ttmoshenko

B Ext 1 - p? t"--i%:ij" [, : 2n.-1 v
Pk—(f v’)xrox[( 2 1)xm 12xro {( ~1) m }]

)

- _(.i'i)'

- The evaluation of safety agamst bucktmg for stlffener rlngs shall -

m . Radtus of centre of pipe shell pIate in cm.
Longltudlnal stress due to temperature vartatlon

LOe = axExAT oo

where _ IR ‘
a .. : Coefficient of linear expansion of steel
11.2x 10'Sldegree Centigrade
E ~ Young's modulus of steet

121 10° kglem®

AT :Temperature vanatlon £15 degrees Centlgrade

©

Longntud:nal stress dueto Porsson 5 effect
od=vxoca oLt

'Where SRR
V Porssonsratro 03

Safety Anatysrs for 8ucklmg

where , :
Pk Cntlcal buckllng pressure depends on n m kgfcm2
" "H 1+[ ‘nRL ) e
oo \N7rxro) N o
1o _' -t Radius of outslde of pipe shell ptate tn cm
e ,_'— - interval of stlffener nngs m cm '
onk number of wnnktes 2 2
2 Sttffener Rlngs e

o be done by applying the formula developed by E. Amstutz,

o - ch o N

i ,_-Q.‘_’r ..m{f.f'é‘ b+ sn)xE}

' '_where

: i o e Cntrcal buckllng stress of stiffener nngs in kglcmz S

e _' : : Dlstance between the natural ‘akis  of sttffener
. .. composite section and the inner surface of plpe incm. -

| ()‘F g _ _. * Yield strength of matenat ln kglcm"’ s
0 N ';':.Ashalt be computed by followmg equatron through trlall




e

=1. 685'1 OrEmXx(r 0.25x ™

m . O’F ON)

e e._E:

- where i : Radius of gyration of strtfener composne

sectlon incm. -

~ The mean compresswe stress of stlffener rlng shall be expressed
" as follows: -

(Tc?CXTer'x T
s < P

where -

p Destgn extemal pressure in kgfcmz '

T . ~tr+156J

s = frx(t+hr)+1 5sxtxﬁxt

‘{3(_, Pl s
K - srnh(ﬁL)+srn(ﬁL) et
- cosh{pL)- oos(ﬁL)
gt
- Amxt

' where

S Thus deqrgn crrtena shall be _‘0' or_'l o‘c > 1 5 .

12 10 5Fabncatron L
A Bendmg plates G

0

Cylindrical shells may be rolled or bent to true curved sectron
continuous to the edges, by any process that does not impair the

-~ ‘strength of the plates and with continuous curvature between the

edges.” Correction of curvature by hammenng shall not be

L permitted.

e

Bendmg for ptates shall be performed by cotd workrng as a rule If

“bending is to be made by Hot " working, the Contractor’ shall obtain

the approval of the Englneer for the temperature control . :

procedure o

| i-tii'i") -

The Iongrtudmal Welds of adjacent p:pe umts of fabncated condurt

shells shall not be continuous through the girth weld. Minimum -

= L’,separatlon between such Iongrtudma! wetds shatl be 30° rotation

e Of mdwrdual plpe units. -
SRt -.wetded at or'near girth weld without approval and all ¢onnection -~
o7 pleces and manholes’ shall not be Iocated at of near Iongltudmal :
'-*':orglrth Wetds R R -

L b Wetdmg

Sttffener rmgs thrist: collars and séepage nngs shall fiot be -

Full penetratron butt wetdrng shali be used for a tongrtudmal and
glrth welding in the conduit shell. For butt weldlng of plates of .

,: unequat thrckness the work’ of tnmmrng of the thlcker plate shall -

12-27



be done at the Contractor's fabrication shop, |f the d:fference
~between plate thlckness is more than 3.0 mm.

(iiy - Al weld joints shall be dressed smoolh and the maximum weld
. reinforcement shall be limited to the under mentioned tolerances.
~ Welds shall be dressed free of all flux and scale and smoothed to

7 the extent necessary to aflow radlographlc examlnation

TOLERANCE OF WELD RE_INFORCEMENT

Maximum Weld _
- Reinforcement ( mm }

Piate Thickness'( mm )

~lessthani12 . | - 15
12025 . {25

Morethan2s = | . 30

12.10. GTolerances .

“The steel conduit shall be accurately manufaciured and mstalled wnthln the
followmg lolerances: S -

. " Points to be measured | Tolerances (mm)
Length of unitpipeblock ~ "~ - .1 .. g '
Breath of Transition 0 oo on s S
He:ghtofTransuzon T DR - B ) %
Circumferential Iength of cyhnder plpe - e e e i
1,400 mmindiameter ~ | 10 e
650mm|nd|ameter LT R I
250 mm in dlameter SRR L o 150
| Circtlarity " = - T
dla max - d:a min. oL S S RS 1.0 % of dia.
Centerline a!.gnment of condutt RS R - R i

o 12 11 CONTROL GATES FOR OUTLET WORKS

12 11 1 General

a Scope , ‘
" This Clause specn" es the deta:[ed techmcal reqwrements for the des;gn '
- and manufacture of the ¢ontrol gates to be prowded at the downstream A
~and of the outlet pipe in accordande with’ thls Seclion - of the .

.. Specification,. . These requirements -supplement -and/or modify -the

_f_"_applicable reqwrements of other. relevant Clauses in this section of the
- Specification. The control gates - are. to ‘be manufactured by an @ -

" experienced manufacturer and detalls of snmllar expenence shail be
~ provided intheTender ' R NN N

- 'Spemf ed réquirements hereunder apply to both of the control gates: R
_--,un!ess othenmse stated i : P "
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b. There shall be two sets of control gates one in the major outlet works
{650 mm dia) and the other in the minor outlet works (250 mm dia).

" ¢.* Each control gate shatl consnst of the followrng major items described in

thls Clause: .

(i) One control gate Ieaf

@ One set of bonnet and bonnet cover;

(i) One set of electrrcally dnven screw spmdle hmst{valve control)

é . '(iv) 7 Oné con:cal enlarger W|th ﬂanged connectton to gate;

(v) | _One connecttng Ienglh between guard gale and conical enlarger
: -(vi.") ‘ . One set of outlet condwt pipe and air pipe;

(vii) '

_ Spare parls as fisted in thts Clause
d. lnstatlatton ' L

* Each control gate shall be installed pefpendicularly to the longitudinal
' axrs of its respectlve outlet ptpe A .

12 11 2Functlons Operattons and Hydrauttcs B
LA Functrons S

(i) N The Contractor shalt prowde two set of the control gates as
02T described “above, ” The control gales regulate the discharge
- required downstream of the dam, white the hydropower station is
->“notin operation, or not yet complete. The major oullet works shall
1+ discharge 6.0 m/s and the mlnor outlet works shall discharge
.~..0.60 mYs. et . S _

7 (ti) The control gate shall be sattsfactor!ly operated at all openings s
o w:thout vrbratton or cawtatlon damage A P

s b Operatrons SA

- S (i) '__ ;L'_'-L-jThe control gates shall be operated and controlled by operator(s) -
o : from local controt panels. -~ e _ '
s (i) - The control gates shall be capable of future automatlo control

B operatron by setting the required discharge at the dam control
<o o office rand mttlaltng the supersomc ﬂow meter prowded on the
SR outlet plpe - _ :

'12 11 3 Desrgn Condltlons o

a General Data B

_ For Major Outlet Works '

U :
: Type of Gate 7 ,:";Jet ﬂow gate
1 Number of Gate 5 'f '1 set
_Water Level S : e _
= P Deslgn Water Leve! : SWL 151 800 + Water Hammer -
_ . Operation Water Level _:' HWL. 155, 300 + Wave hetght 0. e m
S T Elevatton of Orifice Centre : EL,85. 900
P Onﬂce Dlameter

12 29
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.. Water Seal o

*: Circular seal by metal contact on
‘upstream face of gate leaf

Typeot Hoist . | . Electrically driven screw spmdte
e - type hoist (valve control)
~ Operation : Local and capable of future remote
' : controt Co
Operation Speed 1 0.1m 10 % -

~ Power Source s
‘Corrosion Altowance
'Atlowable Stress
Atlowable Deﬂectron

iy

380V, 50Hz, 3, 4W
1.0 mm (One face)
B Tension, Compression 0.5y
o as a basrc sheanng 0.5y/3
' ':' 1 /2000 ( Gate teaf) "

For Minor Outtet Works s S
Type of Gate ' :Jet ftcw gate S s LR
- Number of Gate )

Water Leve! :
Desrgn Water Level

Operatlon Water Levet

':;1set i

- SWL151.800 + Water Hammer o
t HWL.155.300 + Wave hetght 0.8 8m S

- Etevatron of Orifice Centre : EL.C 85 450
S Orrfce Diameter 1250 mm : - :
Y 5Water Seal L« Cireular seal by metal contact
SR ... . onupstream face ofgate leaf
A .Type of Horst . :Electrically driven screw spmdte |
R o .. lype hoist {valve control) - '
A Operatlon . :localand remote_contro!
: --,Operatton Speed L 0.91m10% - -~
‘Power Source | - e 380V 50Hz 3 4W
Corrosion Allowance 1 1.0mm (One face )- .

| AtloWable Stress

- Aliowabte Deﬂectlon ,
b Load due to Seal Rlng

o Tensron Compress:on 05y |
-~ -as a basic shearmg 0. 5y /3

REr 12000 ( Gate teaf)

_The tet ﬂow gate shatl be
" foiced to contact with the

- Contractor shall take to load
L design the structure.

gate leaf the upstream pressure. The 7
due the seal nng into account when he

12 1 1. 4 Gate Structure

‘a. Gateleaf B S

) - Gate leaf shal be slide type and shall be destgned to make the
o stldlng slot as narrow as possmle e

The upstream face of the gate Ieaf WhtCh |s m slldrng contact wrth '

Gy |
e ‘-_ the’ seal shall be made ot" machlne r nlshed corroston reS|stant e
IR SR steel S _ _ ‘ .
- (i) The bottom of gate teaf ehatl be fade wrth a slope of about 30

.. open forregulatmg dtscharge o
- 3 1230r=-

PR PR RDY SIS v

prowded wrth a ﬂoating seal nng whrch is |

. degrees upward to provide sufficient air when the gate is partratly ':' ':{_f_ s



b. Gate Guide

-

().
-+ - manufactured from bronze c¢asting and be secured to the gate leaf
by countersunk hexagon head corrosmn resrstant steel bolts.

. The gate leaf shall slide between upstream’ and downslream

bearing plates and guides in the slot of gate body. The bearing
plates shall be made of corrosion resistant steel.

The matching beanng ptates on the gate teaf shatt be

¢. Seal Assembly

(i)

)

iy

- the downstream end of the contcat drftuser

= (.iv)' |

i)

© - - downstream with sufficient freedom of movement. The clamp ring
.- shall be of corrosion. reststant steel and be arranged to remove
L the seat rmg easrty from downstream for mamtenance

From a point approxtmatety one drameter upstream from the face
of the gate leaf, the conical diffuser shall beé provided at a slope of

1 radially to 10 longitudinally to a diameter of 120% of the jet
 orifice. From this point the nozzle shalt be sloped at an angle of 45

degrees with the axial centre line to produce a jet whrch will spring
clear of the gate leaf slots. i o

' _The seal assembty shall consrst of contcat nozzle seal nng, clamp
_ nng and other components : : .

The conical nozzle shall be forged steel and shatt be Wetded to

The seal ring shalt be of bronze casting Which shall wnthstand the_'

drstnbuted torque moment due {o upstream pressure.

The sloped surface of comcat nozzte and the seal ring shall from a

- truncated nozzle and the slope end of the seal nng shalt provrde a -

definite spring potnt of the orifice, o
The ctarnp ring shall be prowded to hotd the seat ring from'

d. Bonnetand 80nnetCover

[0

iy

Lo perm|t suffi ctent air suppty and prevent excessrve pressure drop.

N iy

' Bonnet structure shatl be desrgned to wrthstand the toad on the |
*. seal ring and gate leaf on which desrgn internal pressure acts, and
- to withstand externat pressures due to' establrshmg concrete
- works. : S L :

"The downstream of the gate stot shall open wrdety enough to

" The bonnet cover shall be prowded on the t0p of the bonnet The

© flange of bonnet and bonnet cover: shall - be connected by
corroston resistant bolts and nuts. S -

W)

The top of the bonnet shall be S0 desngned that the gate teaf can

- be pulled out if it is reqmred for malntenance after removrng the .

horst and the bonnet cover, .

12 11 5Hotst

a Horstrng Helght

The gate leaf shatl be rarsed enough to remove the seal nng for -

marntenance The hotstmg rod shall be c0rrosron resnstant steel




b. Position Indicator

. A mechanical valve position indicator shall be furmshed and shall be
~‘mounted in the valve control horst : . '

C. lndlcators

- The followmg lndlcators shatl be mounted on the door of the tocal control
; cablnet ' i

‘.(i) 7 Source voltmeter

- (i) Ioad ampere meter
- . (|) shall be in common with guard gate -~
(iti)I : Anatogue type posntlon rndlcator ' N

(IV) Indrcatlng Ilght for” Local Controt" e _

v) - Indrcatmg light for” Remote Control' ST

7 3 _V(tri) : tndlcatrng light for Manual Control"
L (vu) tndicatrng trght for "Gate Openmg
(vm) : lndlcatlng trght for'Gate Closmg

_(ix) .Indrcatrng Irght for "Gate Opened” _

i ' (x) -._-‘g.lndlcatlng hght for"Gate Closed" R
e (xi) -:_Indlcatmg trght for"Over Load B

”(:‘:(Xiiv) E'=:"Indrcatlng trght for"Over Torque SR ‘ R
g ‘::_4'(:‘<'tii) Indicating trght for water Pressure Balance (For Emer'geney
.OutietWorks) Ve, : FREE SRR : -
S (xiv) - -lndrcatmg trght for "Source Power" : i

- (xu)"";'mlndrcatlng trght for Controt Power" 7
'_':(xvi) Buzzer for rndicatmg rtems(xr) and (xn) S

A Items (xvr) shal! bei in common wrth guard gate
; (xv:r) Drgrtal rndrcator for supersonlc ﬂow meter o

“d. Push 8utton Control

Ll e The followmg push button controt shatl be furnrshed on the Iocal control o
T cabmet : : ' ' '

(I) ‘:,-; B Push button for "Open : o FR NE
Gy Pushbuttonfor“Stop T e
2 '_(iu) " Push button for “Close” - ST e %
| (IV) "'Push button for“Lamp Test R s T LT I
N '(v) : 'Push button for Buzzer Stop _ _ Y
_' (\}i) Items (IV) and (v) shali be in common wrth guard Qate ‘ R
' f 'SpareParts L ' RN

The Contractor shal[ furnrsh and dehver the foltowmg spare parts to the el
~ Employer's store: .~ . |

D) - 100% of fuses for |oca| control cabmet
12 232



(i) One magnétic contactor, five auxiliary relays and one timer of
each type used; _ -

o (iii) Two in_dicat_ing I_ights of.eachlype used;

12416 Tolorances
. The control gates unit shall be accurately manufactured and installed within
_ . lne tolerances specified in the manufacture’s standard. The tolerances shall

be defined to salisfy the function of the control gate. The Contractor shali

submit the tolerances to the Engineer for approval.

_ 12.711.'T:Maintenénce» I _ e o -
- The conlrol gates shall be designed and maintenance devices shall be
- - furnished to permit then to be dismantled by the geared trolley, furnished in
- accordance with Sub-Clause “Geared Trolley”, within the confines of the
- control gate house. R T Do :
. 1212 GUARD GATES FOR OUTLET WORKS
. 12121 Gen_eral o s
2. Scope . . .

This,‘(_)laus'é spédiﬁes the d._eléirle-d technical requirer'hent"for the design

and manufacture of the guard gates to be provided and located -

U upstieam of the control’ gates in accordance with this section of the
. Specification. These requirements supplement andfor modify other
relevant Clauses in this Seclion of the Specification. - . . .- —_

 Specified requirements hereunder apply to both of the control gates
* unless othérwise stated.” © o R o
" b. Theré ‘shall be two 's'ét_s'a{qf ‘éLi'érd- gate_s;'one ih”t'he‘major oullets (650
+; - mm) and the other in the minor outlet works (250 mm dia). _
¢. Each of the guard gate shall .consist of the following major items
- described in this C_Iau'se:',?.'f"_'-':"f_’ LT - e |
“ () | One set of guard gate le:a'f;,_-! SRR
(i) Onesetofbonnet and bonnet cover; - - L
(i) One set of electrically 'c‘lr"ivéh‘s_c_rew'spindle hoist (valve control)
~ (iv) - Onie setof air pipe and aif valve; . P
(v} Onesétof by-pass device (form‘e_sjdrgultl_gt"qqus onlyy,

" r(vi)' . Spare pérts as listed i'n\trhi_s .Crlé\_us‘éf |
“d. Installation Tt T T

The guard'ga_tes_ shali be 'ihs't'alléd'pferpend'i.cuiariyl iqzihé'lgingitﬁdi_nél axis
- of outlet pipe. S T S

| :.12_,-'33_-:.',_ NI



12.12.2 Functions and Operatrons |
a. Functrons

The guard gates are for the purposes of emergency use and
maintenance of control gates. The guard gates are -always standing-by
in their fully raised positions and operated to shut off the flow of water in

- case the control gates: become inoperable. These gates are usually -

- operated under batanced pressure no- ﬂow condrtrons exoept for closure
. In emergencres e I

b. Operations =~

" The guard gate shall be operated and controllecl by operator(s) from’

Iocalcontrolpanel T

12 12 3 De3|gn Condltrons
~a. For Ma;or OutletWorks - Lo
~ TypeofGate - :High Pressure Slide Gate
o 'Number of Gate _A “1set -
| Water Level R ~ .
. Design Water Level o SWL 151 800 + Water Hammer 28 6m

— _Operatrng Water Level Rars:ng Water PresSure Balance _
S Lowering HWL.185.300 + Wave herghtOSm E
. . Elevation of Centre - : EL.85.900 = T
~ . Nominal Diameter - 10650m
""'fr‘Water Seal - _Crrcular seal by metal contact _
| R '_-:.on downstream srde ofgate leaf _" -
o Typeof HOISt __.:i__-;i::éfElectncally Dnven Screw Sprndle type (Valve
S AT Control)
- Operation Speed S0 mlmrn10% |
" Power Source L .- - '_: 380V 50Hz 3, 4W
:- Corrosion Allowance ' :_‘l 0 mm(One Face)

N Allowab!e Stress for Steel Tenswn Compressron 0 5y i
S T *asabasrcsheanngOSylS
e Allowable Deﬂectron - _";‘1 rzooorr-‘or Gate Leaf) o
| b -_For MlﬂOf Outlet Works S e o |
: 5 Type of Gate :;'Hrgh Pressure Slrde Gate ?:;? -:f',
' NumberofGate '7 R 1 set el S
':1"Water Level SRR

Desrgn Water Level - _SWL 151 800 +Water Hammer 28. 6m S

| Operatrng Water Level ' Raising Water Pressure Balance 5

* Lowering HWL.155.300 + Wave herght 08m

- _Elevatron of Centre - : EL.85. 450

‘Nomlnal Drameter 10250m SRR
o 1234~
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Water Seal . . = : Circular seal by metal contact
. on downstream side of gate leaf -

Type of Hoiet - Electncatly Driven Screw Splndle Type (Vatve'
: __-Controt) e
Operation Speed 0.1 mlm|n10% o
Power Source 380V 50Hz 3,4W
Corrosion Allowance  : 1.0 mm (One t—ace) -
‘ Attowabte Stress for o Tenswn Compreselon 0 5y _
~Steel © . " e asabasic sheanng 0. 5yl3 o

Allowable Deflection - : 1 IZOOO(For Gate Leaf)

1212, 4 Gate Structure
L a GateLeaf .

' Gate leaf shall be made of cast or weldéd steel prowded with bronze
- seal seat The upstream seat shall be inclined and water-tlghtness shall
-~ be accompllshed by the wedge effect of the lnchned seal seat

b Bonnet and Bonnet Cover

o ki) '__Bonnet structure shatt be demgned to wnthstand the mtemat
o pressureofdemgn waterhead R, : '

'(ii). - The bonnet cover shall be prowded on the top of the bonnet
- through flange to flange ¢onnection. The connectlon shall be
- made with corrosmn res;stant bolts and nuts, il i

(iii)' The top of the bonnet shall be so des;gned that the gate Ieaf can'
. be pulled out if it is reqmred for mamtenance after removing the
hmst and bonnet cover. - -
12, 1 2. 5 Honst '
o a Hmstmg Height

_ The gate leaf shall be ratsed enough 50 as not to obstruct the water flow _
and not to induce vibration of the leaf due to the ﬂow The hotstmg rod .
- shali be made of corrosnon reSIStant steel o . '

b, 'fPosntion Indicator

" A mechanical vatve pOSIltOI‘I mdmator shatl be fumlshed and shall be
- mounted on the valve controt hoist, - : :

¢ Indlcators

i The foltowmg md|cators shali be mounted on the door of the Iocal control o

i cabinet; R
T _"’fSource voltmeter
(i_i) 7.‘- - load ampere meter : SR
T f(l) shall be in common wath guard gate -
s :'S_';‘_'(Ai'.ii)f3= Anatogue type posmon Wld[catOr

. (|v) Indtcattng I|ght for "Locat Control" S e Lo _
B ) Indmatmg Ilght for”Remote Controt" R e
o - 1235



(vi) - lndtcating tight for "Manual Contro}”

(vii) - Indicating light for "Gate Opening”
-+ (viil) - Indicating light for "Gate Closing”

(%) Indicaling light for *Gaté Opened”

(0 Indicating light for "Gate Closed"

(xi) lndtcatmg I|ght for "Over Load

(xii) : Indlcatlng hght for Over Torque

(xiil) tnd:catmg fight for "Water Pressure Ba!ance ( For Emergency
' Outlet Works ) _ .

(iv)  Indicating light for "Source Power
_‘(xv) .lndtcatlng Ilght for ”Contro_l Power” _
(i) - Buzzer for indicating items (xi) and (xi) |
R _Item (xw) shall be in common wrth guard gate e
| (xvn) Dlgltat mdtcator for superson:c ftow meter
“d. Push Button Controt ‘ ' |

The followmg push button control shall be furnlshed on the Iocal control -
--_-:cablnet T I .

o (i) - Push button for“Open
: _(u) Push button for"Stop
7 | _- (m) Push button for "Close
s A{iv) '_ Push button for"Lamp Test
v 'Push button for * Buzzer Stop e R
o Items (iv) and (v) shall be in common w:th guard gate S
e. Spare Parts o SRR

: The Contractor shatl furmsh and deltver the foltomng spare parts to the '
... Employer’s store : . Dol . .

) '_ 100% of fuses for tocal control cabmet

(i) - One magnetlc contactors f ive auxmary relays and one ttmer of '
. each type used; S , _

- (tii) ‘Two |ndicat|ng llghts of each type used

12 A2, 6To|erance %

.. The guard gate unit shatl be accurately manufactured and mstatled wnthln S
~ the tolerances specified in the manufacturer’s standard. The tolerances shall .
- be defined to salisfy the function of the guard gate The Contractor shall_ e
submit the tolerances to ihe Englneer for approval . o

12 12 7 Mamtenance

.. The guard gate shatt be des:gned and mamtenance devrse shatl be
-+ . fumished to permit it to be dismantled using thé’ geared trolley, furnlshed in
7 accordance with Sub-Ctause Geared Trolley wnhm the cont‘ nes at the_ .
R controlgatehouse ' R TR DR

S __127-_36":_'
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