L.4.8 Dogging Device

' Two (2) sets of doggiiig device shall be prowdcd at EL. 69.0 m of the uppermost portion of
the Nos. 1 and 4 side guide frames at the locations shown on the Drawings for Tender No,
3 1-029. Thc doggmg devrce shall be dcsrgncd to support and hold the gates during rest.

L.4.9 .l  Gratings

Six (6) sets of gratmg with corner métals and anchors shall be prowded to cover gate slot
openings at deck EL. 70.0 m, as shown on the Drawings for Tender. The gratings shall
have enough strength for loading trashes on ihe 4.0 tons class long body truck or for
passage of the fully loaded such truck under the crane, whichever is the bigger. They shall
be hot dip galvanized in not less than 550 g/m? according to the relevant standard.

L.§ DETAILED REQUIREMENTS FOR GANTRY CRANE

I..5. l General

The gantry crane shall consist of gantry frame, horshng and traveling equipment, cage, rail
safety clamps, controls, limit switches, cabtyre cable and reel and all other necessary

components for its proper ‘and efficient operation. The gantry crane shall be of all welded
construction, except that the high-strength friction grip bolts and reamer bolts shall be used
for all field connections. The details of construction of (he gantry crane not specified herein,
will be left to the Contractor, but subject to approval of the Engincer.

- The rails (30 kilograms per merer) and their fittings and accessories shall also be provided
by the Contractor as shown on the Drawings for Tender. ' :

L.5.2 _. Gan'tr:y Frame and Traveling Equipment
(1) General |

. The traveling equipment which is clectrically operated and cage controlled type as
built on the gantry frame shall ride and travel on the traveling rails provided on the
- concrete slab at EL. 70.0 m to handle the intake gates or the rake.

The traveling equipment to be furnished shall consist of mechanical equipment, i.e.,
- lorque shafts, bearings, gear reducers, couplings, wheels, etc., electrical equipment,
i. 0., electric motors, limit switches, clectro-magnetic | breaks etc., cage and all other
necessary components :



2)

3)

Gantry Frame

The gantry frame shall, in any case, be capable of withstanding the rated load and
lateral forces due to sudden starting or stopping of the crane when the gate is
transferred. The frame shali be of all welded and built-up plate girder construction
using rolled structural steel shapes and plates. The lowest column shall be designed

“such that the seaction from all frames is divided equally between each wheel. Rail -

sweeper shall be provided for wheels, The frame shall be equipped with the rails
clainps on the lowest column so as to hold the crane on the embedded rails af the

~_ position where opcrauon is taken place or to prevent undue movement of the crane
when it is niot.in opération. The top of the gantry crane shall be open, “and all

working paris of the mechanical and electrical components shall be dc51gned to be
protected from the weather, Easy access shall be provnded to facilitate i inspection and
repairs; Walkways handralls and hooped access ladders shall be prowded

Mcchanica! Equipment
(a) Torque Shafts -

The torque shafts shall be finished commercial steel shafting.

- (b) - Bearings"

The bearings shall be of self-ali gningfrcgréa,é'abfc ball or :_rldli,_er lype |

© 'GearReducers

All gears exccpt worm v«hee!s shall be of cast o forged stcel wuh machme
cut teeth and worm wheels shall be of phosphor bronze casting. If worm
gears are used, they and their supports shall be suf! ﬁc1emly rigid to provent
undue movements. Gears shall have removable housing with easily

accessible provision for lubrication. High-speed gears shall be encased and -
oit bathed. Adequate inspection openings shall be provided togczher wuh an

oil filler plug, drain cock and oil tevel indicator.
(d)  Couplings

Couplings shall be provided with means for ﬁeld adjuslment and
permanently altached 1o torque shﬁﬂs aﬁer ﬁeld adjusiment : :

e) | \_Vheels

The wheels of the crane'sh:all be double flanged (o suit the rails used. The
wheels shall be of cast steel or forged steel and shall be heat-treated to

provide a hard wearing surface. The wheels shall be providcd with "Oiles” -

metal bushings turning on the fixed axles of forged steel or other approved
materials. The wheels shall be machined true and shall operate smoothly
without deflection or vibration.



4) Elccmcal Equipment

The ¢lectric motor, motor brake, electric cables limit sw:tches ammelcr mdlcatmg
" lights and meters shall conform to the requirements of the relevaat items spcc;ﬁcd in
Clause GS.7 of Part-1 General Specifications. :

5) Cage

The cage shall be fixed at one end of the gantry crane and of ample size and
* weatherproof construction, using structural steel members and steel sheeting rigidly
" braced to avoid vibration and large windows in size provided at atl around the cage
to assist operation. A control cabinet for the gantry crane shall be provided within
the cage. The control cabinet shall be equipped with all controlling and indicating
“instruments. A keyed door shall be prowded on the cagc and an operators seat shall
be provided within the cage. Lo

The cage shall be equipped with inside lights. Floodlights shall be mounted on the

gantey to prowde adequate hghlmg for the working area. The cage shall be equipped

with a suitable foot gong or siren and a floor weanng sutface with the approved
~‘materials. .

L.§3 Hoistiné Equipment
1) Gcncml

. The hmstmg equipment shall be of the cable lift type suitably mounted on the gantry

. crane for raising and lowermg the gate or trash rack rake with lifting beam. The

“hoisting equipment to be furmshed shall consist of mechanical equipment, i.e.,

torque shafls, bearmgs gear reducers, couplmg, hoist drums, mechanical position

indicator, manual operating device, wire ropes, etc., electrical equipment, ie.,

- electric motor, limit switches, electro-magnetic brake, etc. and all other necessary
components.

(2)  Mechanical Bquipment
The torque shafts, bearings, gear reducers, couplings shall conform to the
requirements of the relevant items specified in Clause L.5.2 (3).

@ .Hqis.lﬂ_Dl‘U_lﬁs o

“The hoist drums Shall be of cast and/or welded steel cdn's{ruclioh grboved to receive
the full length of rope corresponding to the required lift plus two dead weaps on cach
drum at fully ralsed position, in addmon to the length required for attachment to the

@ R ' drum.

L-



(b

©

(d

(3)

When the trash rack rake is at the fully lowered position, at least three dead wraps of
the rope shall remain unwound. The minimum pitch circle diameter of drums shall
be 19 times the diameter of the siranded wire rope. The rope grooves shall be in
accordance with the recommendations of the rope manufaciurer. All surfaces which
aré 10 come into contact with the ropes shall be machined true to the approved
tolerances and surface finished to minimize ropc wear and to prevent permancent
deformation of the rope.

Mcchamca] Posmon lndlcator

A mechamcal gate posmon mdlcator shall be moun{ed on thc hOist base to detect both

positions of the gate and trash rack rake. ‘The indicator shall be an easily readable

- dial type having pointer to rotate approximately 300 degrees for full travel. - The dial
© - plate shall be of stainless sieel or brass with engraved marking. The dial and pointer

shal! be mounted in a dust-tight and weatherproof enclosure, and be able to read
preferably by 1.0 cm, . :

qum] Operalmg Devnce .

; The hoist shall be provided with a 1mnual operaung dewce whlch can ho:st under the

full foad designed. The full force on the handie of the device shall be less than 10
kilograms per man. While the device is being operated, the electric motor shall be
disengaged. The electro-magnetic brake shall have a means of manually de-
energizing the brake during manual hoisting and of qmckly energazmg the brake
when hoisting work has ceased _

Wire Ropes

Thc wite rope assembhcs shall be match- m’trkcd to exact length while under tension.
The wire ropes shall be of galvanized steel, grease impregnated during manufacture,
and shall be supplied by a reputable manufactucer of honsnng ropes ere ropes
shall be selecled with lay suitable for prevemmg kmkmg L '

The rope shal! be demgned SO that the normal working load does not exceed one-

eighths (1/8) of the breaking strength of the rope; except that when the maximum

hoist motor torque is applied, the working stress shall not excecd one- lhlrd of the
breaking strength of the rope. :

Electrical Bquipment

The electric motor, motor brake, electric cables, limit switches, ammeter, md:'catmg
lights and meters shall conform to the requirements of the relevant ltems spec1ﬁed in

Clause L.5. 2.(4) hercm

®



1..5.4 Control and Wiring

0%

2)

3

Avallable Power

~ The available power for the elecmcal eqmpmcm to be fumlshed wnth the gantry crane
~ shall be A.C. 220/ 127 volts. 3-phase, 4-wire and 60 Hz.

Control System

- The gantry crane shall be operated by one-man control in the cage. The hoisting
- equipment shali be capable of raising, lowering or stopping the gate and trash rack

rake by the corresponding push-button switches. The traveling equipment shall be
operated by push-button swuchcs so as to travel in the direction as designated on
each switch. - : ,

‘The following limit switches shall be provnded on the gamry crane for proper

operation.

(a) Uppef overtrave] limit switches to stop lhe“ hoisting équipment before either
one of the lifting beam or trash rack'r_ake strikes the hoisting equipment.

(b)  Lower overtravel limit switch to stop the hoisting equlpmcnt to keep the rope
would on the hoist drums. -~

() Limit switches to prevent the ganiry crane overtravel,

(d)  Slack rope limit switch to prevent the stackening of the hoisting ropes in the
event the downward motion is stopped by an obstruction.

(e) Limit switches to prevent crab overtraverse.

. - The gantry crane shall be designed to have electro-mechanical interlocks so as to
- prevent simultancous operation among the motors for traveling, hoisting or
traversing mechanism. '

Wiring and Cable Reel

o :The Conttactor shall furmsh qll power cab!es from the AC panel located in the tow

tension swilchgear room at EL. 60.0 m of the pumping station to the main incoming
supply no-fuse breaker in the control cabinet tocated inside the cage of the gantry
crane, through the cable end post and cabtyre cable retrieving on a motor or spring-

- operated cable reel which shall be niounted in such a manner as to allow the ganiry

crane to lravel over the full length of travel. The reel shall have a device to permit
detivery of cable in both directions. The Contractor shall furnish all secondary
power and control cables and/or wires from the control cabinet, which are necessary
for the required operation of the gantry crane.

L -13
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Control Cabinet

The Contractor shall provide a control cabinet for operating of lhe ganlry crane. This
control cabinet shall be located in the cage.  the control cabinet shall be of
weatherproof construction, completely enclosed, wilh keyed access doors and/or
windows, assembled using angle or channel structura members, seam welded at the
corners and finished smooth. All necessary switches, mdncators, relays

transformers and other devices shall be mstalled within the cabinet. '

- The following instriments shall be mounted on or. wnihm the conlrol cabmet All
- indicators such as meters and lights shall be. v1suble from outside wn!hout opemng the
keyed doors or wmdows - : _ -

(a8  Incoming supply no-fuse breaker tockable in "off" position,

~ (®  Source volt meter,

(c) - Source pilot light,
(d)  Load ampere meters,

@ _Staﬁefs for each motor,

() 127 volts convenicnce outlet,

" {g) . Fully raised indicating light,

(h)  Fully lowered indicating light,

(i) Raising mdlcanng light,

() Lowering mdlcalmg I:ghl

(k) - Crane traveling in right direction light,

()  Crane traveling in left direction light,

(m) - Crane slopped indicating light,

{n) Necessary atarm lights ard buzzers,

(o)  "Raise", "lower" and "stop" push bulton swntches, l‘or the honsung
equipment, R

(p)y ™", A" and "stop” push bulton switches, forlhc travclmg equlpment

(q)  Gate position indicator, SEENE

() No-fuse circuit brcaker:. to protect each motor circuit and olher circuils, and

(s)  All other necessary step down lransformers relays contactors swntches '
and m;scellancous wmng componems L

The gate and lrash rack rake posmon mnsmut»rs for 1lem (q) shall bc housed in the
mechanieal posmon mdlcator specmed in Clause 1.53. .



L.6 DETAILED REQUIREMENTS FOR LIFTING BEAM

The lifting beam made of all welded construction shall be provided with two flanged side
rollers on eaeh side of it s0 as to ride on the tracking bars of the gu:de frames.

The lifting beamn shall be prowdcd w1th the altachment for connection of the hoisting wire.
The hoisting wire conneehcn shall be desngned to be readily accessible and to be
disconnected. : . : .

‘The laftmg beam shall provide wuh two llmng lugs pomtly connected through a lmkage
mechamsm to engage lhe gate lifting attachments. - S . _ _

- L7 Spale Parts

- Spare parts speelﬁed in Schedule - HA and those to be recommended in Schedule IIB m
~ Volume-H shall be furnished by the Contractor duly.

'L.8 SHOP ASSEMBLY AND TEST
L.8.1 Gates and Gulde 'Fr:ames

The gates mcludmg seals guide rollers and fixed wheels shall be assembled in the shop in
the approximately posmon that will have after installation in the intake. While assembled,

the gates shall be checked for dimensions, tolerances and accuracy of alignment, Any error
and misalignment discovered shall be prompl]y corrected. The seals shall be fitted to their
supporis during the shop assembly. Pauts shall be clearly matchmarked before disassembly
for transportation. The sealing frames, track franies, side guide frames, front guide frames,

lintel beam and sill beam of the guide frames shatl be checked by means of straight edge and
feeler gauges. All dimensions of guide frames that correspond to the gate dimensions shall
be checked and any ervor and misalignment shall be corrected.

L.8.2 Gazitrjr Cré’ne '

_ The gantry crane shall be comp!elely shop assembled and tested for smooth and proper
performance. All units shall be tested at operating speed and at rated load described in
Clavse L.2 and closely checked to ensure that all necessary clearances and tolerances have
been provided and that no binding occurs in any moving part. Al bearings shall be carefully
checked. All lubrication grease and oil reqmred for the performance of the test shall be
fusnished. Ifany defect or improper operal:on is discovered, they shall be corrccted and the
- - entire test shall berepealcd ‘



L.9 INSTALLATION

1.9.1 Guide Frames

The guide frames shall be assembled in their blockouts in accordance with the final approved

drawings, brought o ling and grade within the tolerances specified and fiemly secured in
place. Alignmént biolts or other necessary devices shall be used to install the guide frames at
~ cosresponding accurate position. Connections between guide frames, anchored materials
and the alignment devices shall be adjustable and firmly tightened to hold the guide frames
securely in position while concrete is being placéd in the blockouts. Additional bracing shall
be provided where necessary to ensuce the required alignment. - Extreme care shall be taken
to ensure that the guiding, bearing and sealing surfaces lie in a true plane within the tolerance
specified for their entire length. Placement of concrete in blockout shall not proceed until the
guide frames have been completely assembled and secured. During placing the concrete,

alignment tolerance shall be checked and remedial action taken if readings indicate that

displacement has occurred,

L.9.2 Gates

The gate leaf complete with seals and fixed wheels shall be asscmbled and erected in
accordance with the details shown on the finally approved drawings and in accordance with
the Engincer's instructions. Joints shall be watertight where required.  The bottom of the

gate when erected shall be in true alignment to ensure a tight and even bearing of the rubber

seal on the embedded sill beam. The sides of the gate shall be in true alignment so that the

rubber seals when installed will have a tight and even bearing on the sealing surfaces

embedded in the concrete. The gate shall bé assembled and erccied within the shop tolerance
necessary to meet the specified tolezancé. Detaited descriptions and sketches of proposed

methods of crection shall be submitted for approval. However, such approval does not -

relieve the Contractor from the responsibility of achieving the abové tolerance.

L.9.3 Ganiry Crane

Before assembly, all bearing surfaces, journals, and grease and oil groves shall be carefully
cleaned and lubricated with an approved oil or grease. After assembly, each lubricating
system shall be filled with an approved lubricant furnished by the Contractor.  No solvents
shall be used for cleaning "Oiles” bearings. S R

The gantry crane complete with all acéesso’ﬁcs,_ shall be ﬁs@sémb_le’d,"arid 'lnsl'alled in

accordance witl the finally approved drawings.

After comptetion of instatlation works, the gantry crane shall be 6péfaléd and checkeéd for

* proper operation, namely raising, lowering, stopping and handl_ing' of the gate with the
lifting beam, trash rack rake and traveling of the crane.  Any defect or improper operation
discovered during the tests shall be correcled and the enlire tests repeated.



SUBSECTION - M

DISCHARGE PENSTOCKS

M.l GENERAL
M-l-l Scope

Th;s Subsecuon covess the dessgn, manufaclure teslmg bcfore shnpment lransportallon to
the. Site, instatlation / erecnon, commissioning and performance tests at the site of the

followmg

() Two (2) lmes of steel dlscharge penstocks for Sevcnno pumpmg s!auon

M 1. 2 Dsscharge Penstocks

- Two (2) lmes of dlscharge penstock each 1,000 to 2,000 milhmeters in dlame(er by

approxmnte 193 meters / 190 metérs long shall be provided for six pumps in the pumping

~ station and complete with one-way surge tanks, bend pipes, enlarging pipes, confluence
pipes, dewatering pipes and valves, expansion joints, anchors, ring girders, manholes,
stiffener rings, thrust collars and all other necessary components. The discharge penstocks
shall extend from the guard valve outlet in pumping station to the head tank. The discharge
penstocks up to Ancher Block Nos.1-2/2-2 shalt be encased in concrete. Al concrete works
will be done by the other contractor. The Contractor shall conncct the discharge penstocks
to the guard valves by flange connection at inside pumpiog station. Water filling test along
with the performarnce tests for the pumping equipment shall be éxccuted by the Contractor.

' The layout and atrangement of the discharge penstocks shall be as shown on the Drawmgs
for Tender, Nos.3-1-004; 005, 013, 031; 032, and 3-1-033. '

'M.2 DESIGN LOADS AND STRESSES

M 2 I Des:gn Loads and Conduions
The penstocks shall be desxgned for lhe foilewmg condluons

{NH To resist the net internal pressure gwcn on lhe Drawmg for Tender No.3-1-034.
“ oo LThe net internal pressure shall be the sum of static head and the pressure rise due to

water h'umner, which are defined as fo]lows

(a) Stahc hiead is the difference belween the centerling elevauon of the penstocks !
pumps and high water level at the head tank,

M=l
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(3)

4)

(5)

High water level at the head tank : EL.114.020m
Pump spiral casirig cont'erl'ine"- i w EL. 46.000 m

(b) Pressure rise due to water hammer will be 55. 26 mieters at the pump center and
this pressure rise is assumed to become zero at the head tank, reducing
gradually along the centerline of the discharge penstocks as shown on the
Drawings for Tender, No.3-1-034. '

The penstocks located bcneath the ground level EL. 70 Om where encase in concrete
shall be capable of resisting the external pressure when inside of them empty. The
design external pressure shall be the head of water, equivalent to the differenice

~ bétween the center line of the penstocks and ground level EL: 70.0 ni.. Aift of

concrele encasing will the expected in 2.0 m a time throughout whole length. - The
stiffener rings shall be fitted on the pipe shell, where required, upon calculating on
condition that the circular gap between the penstock and the sécoridary concrete “k”

~ vs.radius “r* be assumed as k/r = 0.0003 and the factor of safety against buckling

be 1.5.
The penstocks shall be Cﬂpable of re.sisting the fo]lov?iné conceivable axial siresscs.

(a). : Bendmg stress due to restrain lhe expanston of pipe shclls by thc sufl‘ener
rings, theust col!ars and/or ring girders. :

(b) Stress due to mclmalmn of the pensiock-

(c) Bendmg stress resultmg from contmuous beam of the penstocks supported by
rmg glrdcr supports. . S . o

dy Stress ducto axzal component by mtemal pressurc at the expanslon jomts -

© Thrust force of guard valvo at ils folly c_losgd position undcr_dcsign jntoroal

pressure

(f) Stress due to vanauon of temperature of lhe penstocks (20 °C dunng water
filling), and ‘ :

(g) Stress due to Poisson’s effects

The exposed portions of the penstocks shall resist the shearing stress resolting from
continuous beam of the penstocks, and also to resist the pressure difference of 2.0

in water head at lhe time of dowatenng wnh lhc factor of safety at 1.5.

Vi

- The penstocks and their rmg glrder suppons at the exposed pomon shall wuhsiand -

the flowing extemoi pressures.

" {a) Wind pressure: 0.15 tf/ sq.m in the horizontally projected aréa - -

M=2
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(10)

(b) - Barthquake coefficient =0.15 gin horizomal dircction

The embedded portion of the penstocks shalt be capab!e of resisting the external
pressure due to grouting. This grouting pressure shall be of 3.0 kgf/em? and the
factor of safety for buckling of the penstock against the external pressure shall be
over 1.5. No corrosion allowance may be considercd in this calculation.

To resist the circular bendmg slrt,ss due to water filling at or around the ring girder
supports. ‘ v G

‘The main pressure - receiving parls shall be made of the hot rolled, fine grained and
fully killed steel, having anti-brittle fracture, excellent notch toughness and excellent
weldability as specified in ASTM A516 Grade 60/70 or JIS G3106 SM 400B/4908.

~ To resist the loads due to handling during fabrication; transportation and field

erection.” The shell thickness shall not be less than the value determined from the

followmg formula :

{= D+800 o

400

“where, t: * Shell thickness in mm

‘D : Steel pipe innér diameter in miin -

The penstocks shall be designed to minimize the head losses in the penstocks during

-pump operation. The deflection angle between segments of a bend pipe shalt not

exceed 7 degrees, and the radius of curvature of a bend plpe shall not be less than 2
times the inside diameter. .

M.2.2 Design Stresses

(£

Steel Materials

The allowablc stresses for normal loading of stecl materials and cancrete stresses
shall conform to the requirements of Clause GS.6.1 in Part-1 General Specifications
and Clause L.2.2, provided that:

(a) . The ciscular stress; axial stress and the perpendicular stress against the axis of
the pipeline, and the composite stress for normal condition shall be tess than
the allowable stresses as above mentioned. However, in casc of addition of

“the bending stress on the pipe shell due to restraining the pipe shell expansion
by the stiffener rings, the atlowable stresses may be increased by 1.35 times
the above allowable steesses.



The combined stress shall be calculated by the foilowmg formula as developed
by Mises chcky Huber.

o i +fy2 ix: fy+3fq2

Where, fg | T Combined stress (kef / binz) '

fx . :  Circular stress :
(tension is cons:dcred as posntwe kgf / cm )
fy :  Axial stress _
o o (tensuon is con51dered as posntwe kgf lcm ) :
fq :: ° Shearing stress (kgf/ em? ) P

® In considering an eanhquake or wind pressure, the aJlowable stresses may be
L mcreased by 1.5 times the allowable slresses for normal condmon

(©) The allowable stresses for circular bending steess lmposed to the d;scharge
penstocks during water filling operation may be 1ncreased by 1.5 times those
specified above. _

(d) Where discharge penslocks are faced with corrosion - resisting steel on the

water side, the cosrosion - resisting steel shall be ignored when assessing the
stresses, the backing materials only being assumed to take the stresses

M.2.3 Welding Efficiency

The strength of the longitudinal and girth welds on the discharge penstocks shall bc rated at
90 per cent of the parent steel plate strength.

M.2.4 Welding Joints

Full penetration butt- weld joint shalt be appllcd for all longltudmal and gnrth weids in thc
discharge penstock shells. _

M 2. 5 Corrosicn Mlowance

A thlckness of 2 0 mﬂhmetcrs as & COmosion aitowance shall be added to lhe calculated shell
thickness. ‘ . ‘ , . ,

M-4
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M.2.6 Appurtenances ‘

(1)

2y

3)

@

One - way Svrge ’I anks

Each one - way surge tank, one for each discharge penstock lane, shall be provided
at the locations shown on the Drawings for Tender, Nos.3-1-031 and 3-1.032. The
one - way surge tank per set shall consist of one (1) water tank, two (2) non - réturn
valves; two (2) guard valves, Iwo (2) steel pipes with loose flange connections to the

- penstock, one (1) float valve and othér necessary accessories for their satisfactory

and cfficient operation. High water level in the present surge tank location shall be
expected at EL.101.0 m so as to supply the needed and sufficient quantity of water

“to the pipeline, preventing growth of negative pressure at the time of pump trip

phenomenon, whereas the fank shall usually be separated from the pipeline by

~ function of the non-retum valves. This waler level shall be detected always by the

clectrode type water level detector so as to transmit signal and indicate it on the

- control board of subsection - E. The diameter of non - return valves and buiterfly
- type guard valves shalt not be less than 1,100 mm. Special means shall be provided
~ to steel pipes and loose flange connections for the penstocks, so as to absorb max.

axial movement of penstocks during their empty condition without any tcouble on the
tank s[ruclures and also any Ieakage during normal pumpmg opcration.

The tank capacity shall be obtaincd in relation with the pump / motor charactensuc
curve and function of the non - return valve ta be provided at the main pump delivery
side, vide Clauses A.2.3 and A.3 herein.

- The capacny and details of the tanks not specified herein wnll be left to the

Comraclor but subject to approval of the Engmeer

Expauslon Joints

The cxpansion joints shall be provided at the location shown on the Drawings for
Tender, Nos.3-1-031 and 3-1-033. The expansion joiat shatl be of the sleeve type

* ‘and the outside surface of the inner sleeve shall be clad with corrosion-resisting steel

having 3 millimeters or more in thickness. The inner sleeve and the conduit shall be
smooth and uniform where they contact the sealing packings. The longitudinal
movement shall be more than the value calcutated from the temperature variation of
40.0 degrees C. with an allowance of 5.0 centimeters.

Ring Girder Subpons |
The exposed portion of the penstock shall be supported by the sing girders with

roller type shoes in an interval of not tess than 14.0 m as shown on (he Drawings for
Tcnder Nos.3-1- 031 and 3 1-032.

Stifferier Rings and Thrust collars

The stiffener rings and thrust collars where required, shall be attached on the
penstock for withstanding extemnal pressure and for transferring axial thrust forces to

M5
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(8)

(9

the surrounding concrete structures. The structure of stiffener rings and thrust
collars shall be such that concrete back filing around the pipe can be securely placed,

upon releasing air around the ring structures. :

Manholes

" The manholes in 450 mm x 350 mm elliptionat and 600_1111!1 diameter shapes shall be
_provided at the positions locating 45 degrees direction beneath the horizon as shown

on the Drawings for Tender, No.3-1-004, 005, 031, 032 and 3-1-033. The manhole
shall be made of the steel plate combined with a rubber packing, rocker arms, safety

‘chains and other nécessary components. . :

Dewalering Pipes .

" The Contractor shall provide 200 mm diameter steel dewatering pipes with hand-

-~ operating valve connecting €ach discharge penstock and sump pit for complete
-draining water in the discharge penstock whien maintenance work is needed. The
‘dewatering pipes shall withstand internal pressure 13 kgffem?2 and shall inctude
‘corrosion altowance of 2.0 millimetess. ' o : '

Lugs for Water Flow Meters

Due lugs shall be pravided al the locations shown .on l'he_.D'rawings 'fo'r-Tc_ndcr, No.

3-1-031 so as to attach ultrasonic type water flow meters specified in Clause E.7.4

herein.

Joint Filler : S T e e e _
Joint fillers shall be provided on the concrete encased-outer surfaces of the penstocks
at the inlet and outlet parts thereof so as to avoid possible cracks of concrete
structures at there. -

Saddle Plate :

‘Saddle plates made of stainless. steel shall be. 'proﬁided oh the q - ,12_6 fdegrees

concrete saddles so as to hold penstock weights and also to allow axial movement
smoothly. - - R IR

M.3 FABRICATION

" M.3.1 General

The Contractor shall cut the plates for the steel plpes to éxai:cl:idi_:_nehs_idﬂs. preparc, he edges
for welding, press the edges for rolling, roll them to a curvature in the Contractor’s shop

and make to complete sections in the contractor's shop or field shop in accordance with the -

finally approved drawings.

©



M.3,2 Cuiling and Bending

All plates shall be cut accurately to the dimensions shown on the finally approved drawings,
with allowance provided for possible shrinkage during welding. - All edges shatl be
inspected for sound metal and be free from laminations, surface cracks and other injurious.
defects. Cylmdncal shells may be rolled or bent to true curved sections, 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 hammering shall be avoided. For
butt weldmg of plates of unequal thickness, the work of trimming the thicker plate shall be
* dorie in the work shop, if the difference between plale thickness is more than 3 millimeters..
The orientation of the plate for the fabrication shall be such that the final ditection of rolling
- is placed circumferentially. No stamping or groove making on the steel pipe shells shall be.

allowed, if it puts to part other than cutting line for fabrication purposes or leaves on the
- finished steel penstock surfaces. :

M.3.3 Welding

In addmon to the weldmg rcquxrements in Clause GS 63 of Part-1 General Specsﬁcatlons,
the following shall govern:

(1)  The surfaces of plates to be welded shall be cleaned and free of all scale, rust, oil,
paraffin or grease, for a distance of not less than 25 millimeters from the welding
edge.

(2)  When the penstock is completely erected and ready for concreting, there shall be no
" lugs, cover plates, saddle or other devices welded (o the steel shell, except where
these form part of the permanent support of the penstock for concreting. All
temporary lugs and devices welded to the outside of the shell shall be carefully
removed and the welds dressed smooth and flush with the surrounding metat. Care
shall be exercised in removing such attachments to prcven‘t cutting, tearing or
gouging into the metal of the shell. Aftér concreting is completed, all internal
bracings and devices welded to the inside of the shell shall be snmlhriy mmoved and

ihe inside dressed smooth and flush. : :

(3). - All lugs, saddles or brackets which are welded to the penstock and which are to form
- .. part of the permanent or ternporary support shall be made of the same plate material
as lhe penstock and the welding shall meet all the requirements as set out herein,

4) All wc!d _]OI!HS shall b{: dn,sscd smooth and the maximum reinforcement shall bc 2
millimetess on the inside of the penstock. On the oulside of the penstock, welds
shall be dressed free of all flux and scale and smooth to the extent necessary to allow
radlographlc examination. : :
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‘M.3.4 Tolerance

" The completed pipeline shall conform to the dimensions shown on the drawings and
to the tolerance specified herein. The tolerance of circumferential length of each section shall
not exceed plus or minus 0.25 per cent of the. nominal length for that section or 6
miltimeters, whichever is smaller. The ends of cylindrical sections shall be within a
tolerance of plus or minus 2 millimeters of the plane normal to the axis of the sections.
Angles or bends shown on the approved drawings shall be withia a tolerance of plus or

minus 10 minutes of angle. Edges of adjoining plates, to be welded, shall match witha

maximum allowabte offset at any one point of 2 millimeters.- The penstock shall be aligned
so that iis centerline is within plus or minus 5 millimeters of the true centerline as shown on
the draiwings. The tolerances above mentioned are exclusive of any allowance for shrinkage
or distortion provided by the Contractor to conipensate for the effects of welding.

M.4 SPARE PARTS

Spare parts specified in Schedule T1A and those to be recommended in Scliédule 1B in
Volume-H shall be furnished by the contractor duly. .. I I S

M.S TESTS AND INSPECTIONS
M.5.1 Mill Tests

The steel plates for the penstdck‘shall p.ass.the fo_lloWing nﬁ_l} tés‘t._s' in ﬁcédk&ancé"\&ilh the
“ requirements of ASTM A370 or }1S G0303 for each thickness and each 9ua_li!y N

(1)  Tensile test

(2)  Bendtest |

(3)  V-notch charpy impact test
(4)  Chemical analysis

Certificd copies of mill test reports shall be furnished to the Engincer in triplicate as soon as
possible after the tests are made. The resulls of the tests shall be in a form that provides

means of determining compliance with the applicable specifications for the material tested.

When requested, all tests or trials shatl be made in the presence of the authorized Inspector
appointed by the Engineer.’ ' T T RSP D g

M.5.2 Radiographic Examination

All longitudinal and girth joints in the steel pipeline shall be 100 per cent radiographed
" throughout their entire length. Radiographs shatl be in accordance with the réquicements of

o
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ASME Boiter and Pressure Vessel Code Section V, Section UW 51, Section V I (1) or JIS
7 3104 or cquivalent and the acceptable criteria of the welds shall be over class 2,
Objecnonable defects in welds shall be chipped, or flame-or arc-gouged to show sound
~ metal and the defects rewetded. - Welds that have becn repaired shall be 100 per cent
radiographed again. The Coniractor shall fumish all equipment, films and labors necessary
to perform the radiographic examinations. All original films of the radiographs shall bccomc
the property of CRM. _

'The Contractor shall provide proper stomge for his radlographs and shatl store and preserve
all radiographs of welding, whether the welding is acccpted or rcjected All rad:ographs
shall be identified and an identification drawmg pzepared '

'M.5.3 Tc's( of Welding Joints :
“All test plates ‘made shall be stamped to mdlcale the wclder and datc welded The

Contractor shall furmsh all les! platcs cqunpment ﬁppqmtus supphcs and labors requzred
for the tests." : : o

The size of welding test plates shalt be 400 millimeters by 300 millimeters in minimuin made
up by two 400 millimetess by 150 millimetess plates by weld together.

The tests which are carried out on every plate thickness in accardance with the requirements
of the approved standard shall be as follows:

(1y. - Two tensile tests transverse to the weld axis

(2):* Tworoot bends

(3) - Two face bends

- M.5.4 Inspection
The steel penstock will be inspected by the Engineer for wcldmg and surface uupc:fecuons
such as undercut welds, stamp, clamp or chisel marks, sucface pitting in the plate and other

similar surface irregularities. Favlty material and workmanship shall be made good by the
Contractor to the Engineer's entire satisfaction.

M.,6 - INSTALLATION

M. 6 1 Gcncral
'The msmllahon work shall include the transporting of the pipe sections from the site store pit

"~ to the place of installation, and the erection and welding of the pipe sections in accordance
with the finally approved drawings and manuals.
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The Contractor shall carefully proceed wuh mstallauon works in accordancc wnh tho

schedule and the instructions from the Enginicer, as the installation of the penstock s,

required to kecp pace with the progress of: related works. . Prior to installation, the
Contractor shall prepare and submit a plan for the oider, method and schedule of installation
upon careful detlberanon wnh othet cohtractor(s) concerned, and shall obtam the approval of
the Engineer.. _

M.6.2 Ilandlmg and Placing

In order to mamt'un the accuracy of roundness of the sections within the tolerance spcc;ﬁed
in Clause M.3.4, internal spiders shall be provided in the sections immediately upon
completion of fabrication to prevent any dcformauon that may takc place durlng
tr'lnspomllon mstallalnon and concretmg

External structurat stccl supporls and l'aclllties for anchorage sha!l be. supphed and mstallcd
- to prevent displacement or uplifi of the pipe sections due to buoyancy or external force lhat
may oceur durmg placmg of concrcte _ :

-M.6.3 Ficld Welding

Welding at the installation site shall be performed manually, accordmg (0 the riethod as
specified herein. Matching of field welding girth joints shall be carried out with spiders and
tackweld jigs. In no case pipe sections shall be forcibly joined. During the welding
~ operations, the centers and distances between edge preparations shall be maintained at their
proper positions. Equipment for drying the welding rods shall be provided (o ensure that
the welders use dry welding rods at all times. Radiographic examination shall be applled to
all field weldings in accordance with Clause M.5.2 herein,

M. 6 4 Removal of Spidcrs

Splders shall not be removed wnhout the pnor pcmussmn of the Engmccr :

M.6.5 Instaliation of Expansion Joint

The steel penstock within the vicinity of the expansion joint shall be maintained with the out-
of-round tolerance of the expansion joint and shall be smooth and clean to prevent any

damage to the seal. The joints shall be checked and made watertight seal after thé penstock

is filled with water.
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SUBSECTION - N

“CONGUILLO INLET, OUTLET FACILITIES

N.1 GENERAL

N.1.1 Scope

- This Subsectlon covers the desngn manufaclurc, testmg beforc shlpmenl lransponallon to
the site, mstallahonferecuon commlssnomng and pcrformance tests at the suc of the .

followmg

(1)  Two (2) vertical shaft, 1.4 m diameters cone sleeve type dlscharge controllablc outlet
valves, each complete with motor driven actuator with operation deck and sland
flange connection, embedded steel protector, local and remote control panels and all
other necessary accessories for their satisfactory and efficient operation.

(2) Four (4) sets of 1.4 m diameters and two (2) sets of 0.8 m diameter manual drive

% butterfly valve type guard valves, each pair corhplet_e with manual drive actuator,
loose flange connection, by-pass system, operation deck and stand, and atl other
necessary accessories for their satisfactory and efficient bperation. '

{(3) Two {2) lanes of 1.4 Jﬁ diameters and one (l) lane of 0;8 m diameter steel pipe, each
complete with flange connection, air vent valve, seepage and thrust rings, enlarging
pipes and all other necessary accessories.

(4)  Eachone (1) set of drain pump and piping, float and throw-in type water level
_ detectors/transmittersfindicators and all other necessary accessories.

(5)  One (1) 20 kVA portable diesel engine generator set with trailer, panel and all other
necessary accessories for proper and efficient operalion.

The details of the equipment not specified herein, will be !cfl to the Contraclor, but subject to
approval of the Engmecr ‘ -

The arrangement of the eqmpment shall be as shown on the Drawmgs for Tender, Nos. 3-
H-001 and3!l 002. : ‘ i



' N.1.2 Levels and Heads

(1) Water levels in the Daule-Peripa Reservoir (Conguillo River Course) and diversion @7
tunnel inlet. -

- Flood water level (FWL) : EL.880m

- Normat high water (NHWL.) : EL.850m
- Low water level (LWL) :  EL.600m
Inlet silt level _ :  EL.660m

- Low diversion water level (LDWL) :  EL.76.6 m

A 'f"”foerax—ISOmB'lszumts
. Lowest diversion water level @ EL.66.6m forQ =00 n13ls
- Diversion water level at Tnlet (DWL). . EL. 69.006 m at Qmax =18. O m/s

@) 7 chels of _p_ipé ;cchtér
- 1.4 m diameiers pipes - EL.67.2m
- 0.8 m diameter pipe : EL.65.5m
(3) . Levels of the equipment 1o be installed

- Bottom of the embedded stect protector ©  EL.55631m %
- Bottom of drain pit - EL.63.9m '

- Operation deck for manual drive actuator: ~ EL.70.231 m

- Operation deck for motor drive actuator :  EL.74.0m

- Control room ‘ ' ¢t EL/902m

N.L.3  Deslgn Stresses

The allowable stresses for structural steel members 'md machine parts including concrele
stresses shall conform to the requirements of Clause GS8.6.1 of Part-I Generat Specifications
and those in Subsections - L and - M respectively.

N.2 OUTLET VALVES

N.2.1  General

Two (2) discharge controllable cone sleeve type outlet valves in 1.4 m diameters shall be .
provided in the stilling well as shown on the attached Drawings for Tender. The valves ' %)
shall be capabte of controlling discharge water from zero up 10 Qypay, = 18 /st units by
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thé motor drive aciuators in accordance Wwith the pre-determined Q-H curve upon receiving
water Yevels information from the thrown-in and float type water level detectors which are
provided in the feservoir and the stilling well respectively under the Contract. The valves
shall be operated by AC motor drive actuators through either remote control panel or local
control panel, and also by manual operating device when electric power failure or the
controls and/or motor being out of order. Electric source is available by AC 220/127 V, 3-

- phases, 4-wires, 60 Hz. o .

N22 Deslign Conditions.

Each outlel valve shall be designed 1 in accordance with those in Clauscs N. l 2 and N.1.3,
~ and given below:

(1) Inner diameter o 14m
@)  Max discharge - : Q= 18.0 m/s/2 units
: .. Between FWL, $8.0 m and LDWL 76.6 m, while DWL at
: 69.006 m.
(3)  Operating range - Between FWL §8.0 mand the lowest DWL 66.6 m
(4)  Max. static head. : 32.369 mi (FWL 88.0 m - Bottom EL..55.631 m)
(5) - Test pressuré ¢ 1.5 times the max. static head
(6) Discharge coefficient: More than 0.7 (at full open)
(7) Operation time : 10 ~ 15 minutes (to be rccommendcd)

(8) Corrosion allowance : 2 mm

N.2.3  Structural General
The valves shall conform to the following requirements.

(1)  Each valve shail be of vertical type cone sleeve valve and shall consist of inlet elbow,
siser pipe, valve body, inner sleeve, valve seat, embedded steel protector, spindle
with protcction pipe, electrically driven actuator wsth operation deck and stand and

-all other necessqry components

(2) Theinlet elbow madc of stamlcss clad stee! shall be connected wxlh lhe main plpe by

‘means of flange connection. The riser pipes shall be made of cast iron or approved
material. Inner surface of the valve body shall be machine finished and then given
chromium plating. Due geease piping shall be made for this contact surface. The
inner sleeve, coned valve seat and the embedded steel protector shall be made of
stainless stecl and when closed, water Jeakage shall be kept within a reasonable

% value. The coned valve seat and protector shall be a close fit with the inner sleeve
and capable of transfesring all loads to the concrete struciures, The spindle shall be



made of stainless sieel and be connected with the i mncr sleeve and actuator with due
.‘ beanngs supporls nuls; protcclmn pl pe, cappmg plpc. etc. . - R @

(3) The t:lf:cmca‘llj,r dnven acluator shall be provndcd on the opemlwn deck and stand to
raise and lower the inner sleeve. The position indicator to be readable in 1.0 cm
shall be provided on each actuator and the remote conteol panel through. the
transmitter respectively. Fully opened and closed limit switches shall be provxded on
the actuator.

) The bottom and walls of the embedded steel protector under the comer baffle
concrete of stilling well shall be protected by the stainléss steel liners. Itis noted that

. these parts shall b cast with concrete in situ in earlier time of construction. Gratings

- other lhan the space by operation decks will be provnded by civil contrﬂ.clor '

N.2.4  Accessorics
The following accessories shall be provided for each valve set by the Contractor.
(1)  One completé set of anchor materials, bolts and nuts

(2)  Necessary bolts and nuts for all connections L
(3)  One paic of position indicator including one set on the remote comrol panel and its

transmitter. - . _
(4)  Limit switches for fully opened and fully closcd valve pos1l|ons
(5)  Torque switches for opening and closing
(6)  Other necessary accessories.

N.2.5 Spare Parls

The following spare parts shalt be fumrshcd by the Contractor, accordmg lo lhe Forms of
Schedules i in Volume-IL.

(l) Two (2) grease nipplés andfor cups of cach 1ypé and siz"e u's'éd &
2) One (1) set of fixed and mowng contacts for switches, relays efc,
) 100% of limit and torque swntches S S

). Other neccssary spare pans rccommendcd by the manufaclurer



N.3 - GUARD YALVES

N.3.1 General

One (1) palr of manual drive butteifly type guard valves shall be provided for each two (2)
1.4 m diameters cone sleeve outlet valves and one (1) 0.8 m diameter steel outlet pipe
respectively as shown on (he attached Drawings for Tender. Each upstream side located
valve shall be utilized to stop water during construction works, especially for steet pipes
extending from the existing pipes and valves, and also utilized as the sub-guard valves
against the downstream side main-guard valves because of no existence of inlet closing

structure while Dau!e-Penpa reservoir water level can not lower beneath the inlet sill level at
EL. 66.0 in evén after completion of this inlet structure. The main guard valves in 1.4 m
diameters shall be used for operation and maintenance of the cone sleeve outlet valves, while
that in 0.8 m diameter as outlet valve to sweep off sand deposit in front of pipe inlets

: penodlca!ly and/or to supply water for cleaning inside of diversion tunnel, ete. All valves -

shatl be used at elther the fully opened or closed position for the purposes mennoned above.

N.3.2  Design Conditions

Each guard valve shall be designed in accordance with those ini Clauses N.1.2 and N.1.3,
and given below:

(1)  Inner diameter : 14dmand 0.8 m
(2)  Discharging passing : For 2 units in 1.4 m diameters:. Quax, = 18 m3ls _
" through valves For | unitin 0.8 m diameter: Qpyax, = 3.5 m™/s
at LDWL 76.6 m, '
(3) Operalion range : For 1.4 m diameters,

between FWL 88.0 m and the towest DWL §6.6 m.
For0.8 m diameter, . 4
between LDWL 76. 6 m and the valve center EL. 6’5 5 m.

(4) Max. static head : 20.8 m (FWL-Center EL.) for 1.4 m diamelers
. 22.5 m (FWL-Center EL.) for 0.8 m diameter

(5)  Testpressure @ L.5times the max. static head

{6) Operation time ~~* :  Max. within 30 minutes {to be reccommended) -

{7)  Corrosion allowance : 2 mm

N.3.3 Struclural General
The valvcs shall conform lo lhe followmg rcquzremenls

1y - Thc valvcs shall be of manual drive bultcrﬂy valvc type and shall consists of valve
body, valve leaf, shaft, loose flange connection, by-pass system with manual valve



in 150 mm diameter, manual drive actuator with operation deck and st-md and all
other necessary components,

(2) Man- power on the :mnual hand!e shall be limited to less than 10 kgslman
(3)  The valves shall be made of cast iron or mhcr approved conslruchon h'wmg rubber-
. based seat for watertightness, and connectcd to main plpes with ﬂangc and loose
_ ﬂange conneclions . . o

(4) The valves sh'nll at the fully opcncd and closed posmons have thc lockablc _

- .- mechanism so as to hold such positions for safety purposes. The valves shall be .
usually closed under the balanced head condition, but capable of shuumg off full .
water flow when somethmg happcns at their downstream side strucmres

(5) The posmon mdlcators to bc rcadable in l O cm shall be bullt in each valve acluator

N.34  Accessorles _

The followin_g accessories shall be provided on each valve set by the Contractor..

(1)  One complete set of anchor materials, bolts and nuts

(2)  Necessary bolts and nuls for all connections SRR T L
(3)  One (1) set of position indicator '

(4}  Other necessary accessorics

N.3S  SparcParts

The following spare parts shall be furmshcd by lhe Conlractor according to the Forms of
Schedules in Volume-I1.

(1)  Two (2) grease nipples andfor cups of each type and size uscd
(2)  One (1) set of seal with clamping and fixing screws and plate for each valve
(3)  Other necessary spare parts recommicnded by the manufacturer - -

N4  STEEL PIPES

N.4.l1  General

Three (3) lancs of steel pipes in 1.2 m and 0.8 m diameters w]th ‘s.t'op' valves and blind
covers, locating in the vicinity of inlet structure, vide the attached Drawmgs for ‘l‘ender had
been provided in 1990°s by others. . : T T :

@



Therefore lhc Contractor shall provide steel pipes downsiream from the companion ftange of
the existing stop valves in 1.2 m and 0.8 m diameters upon removing the blind covers. The
Contractor shall inspect himself thc boundary points and prowde due extra pipe lengxhs for
connecung purposes _

The steel plpcs to be made of stamless clad steel to resist for long with silt or sand Jaded
water shall have inner dlamelers inl.2mto L.4mand 0.8 m rcspcchvely, and shall consist
of straight pipes, cnlargmg pipes in 1.2 m to 1.4 m diametérs, bend pipes, flange and loose
flange connections, air vent valves, seepage and thrust rings, and all other necessary
accessories. Most of stee] pipes locating inside tunnel will be cast in situ concrete of other
contractor in earlier construction stage.

N.4.2  Design Conditions

Each stecl pipé shall be desngned in accord'mcc wnh lhose in Clauses N 1.2 and Nl 3, and
given below: : :

(1) Innerdiameter: - : 12mtol4mand0.8m
(2)  Design internal and -3 20.8 mfor 1.2/1.4 m diameters portlon and 22.5m
external preésures - for 0.8 m diametér portion.
{at embedded parts) ' : _
(3) Otherextemal pressutes @ 3.0 kgflcmz- as grouting pressure, and 0.2 kgflcn12
| (to be avoided by air vent valve) at the exposed
portion.
{(4) - ;ECo:jrosion allowance :. 2mm

N.4.3 Structural Generat. . -

The steel pipes shall conform to the following requirements.

(1) The stee! plpcs shall be made of stainless clad steel, facmg the clad part to water flow
 side; the strength of which shali be 1gnored for stress calculation. The parent steel
~ material shall confqrm to ASTM A516 Grade 60/70 or JIS G 3106 SMA400 B/490 B.

(2) The steel p:pes where encased in concrelc and where located at the exposed poruon
' - ,_shall be capable of rcswtmg the gwen extcrnal pressures when inside of them empty,
. and head difference of 0.2 kgflcn12 belween inside and oms:dc of pipe respectwely



(3)  Minimum thickness of shell plate shall not be less than 6 mm conmdenng handlmg
durmg fabncatmn 1ransportallon and ﬁeld crectlon ' R

(4  Full pcnclraﬁon bult- weld joint shall be cmpldyed througﬁout alt iongilﬁdinél and

;g;rth welds in the steel pipes. The strength of such welds shall be rated at 90% of

the parent steel plate streng:h All weld joints in longltudma! and glrth dlrccuons
-shail becxammcd their completcncss with 100% radlograph:cms;)ccnon o

(5) * Theloose flange shall cohsist of flarige; rubber ring, 50“3: nuts and all other

necessary components. The flanges shall be made of either mild steel or cast iron.

N 4 4 Accessoncs

The foi!owmg accessories shall be provnded by the Conlractor

n One complete set of installation jigs, anchor materials, etc. _
(2)  Necessary bolts, nuts, washers and gaskels for flange connections.
(3) Al welding rods and X-ray films required for the works

@) Other necessary accessories

N.4.5 Spare Parts

The following spare parts shall be furmshed by the (‘onlracmr, accordmg to the
Forms of Schedules in Volume-II.

(1)  One (1) set of gasket of each type for pipe connections _
(2)  Other necessary spare parts recommended by the manufacturer

N5 DRAINPUMP AND WATER LEVEL DETECTORS
N.S.1  General

Each one (1) set of drain pump and ptpmg, float and lhmw -in type water level

detector/transmitterfindicator and all other necessary accessories shall be prov:ded inthe mlet

structure to drain water in the sump pit and sullmg well, and to assist discharge water
control by the outlet valves.” Electric source is avalhble by AC 2207127V, 3 phases 4-
wires, 60 Hz. .



N.5.2 ° Design Conditions

Each cqmpmcnt sha!l be deeigned in accordancc wz:h those in Clauses N.1.2 and N.1.3 and
given belo_w

(1) Drain pump

- Sumppitsize - :  1.5msquarein plan by 1.0 mdepth

- Pit bottom : EL:63.9m

- Pipcoutlet : EL.70.8m

- Pump capacity : 015 m/nain, by SO mini diameter at a head of 10.0
o TR o

- Control : By manual “start” and “stop” with automatic stop

“switch at LWL in the pit. Their conteols shall be
. incorporated into the local control panet at EL. 74.0
Como S ' ' ._
Piping and Accessorics :  One complete piping, hose and accessories required
for proper operation,

(2)  Throw-in type water level detector/transmitter/indicator.

- Sctting location - 1 Ata point in the reserveir in the v:cmny of infet -
I trash boom. | |
- Measuring range i Belween FWL 88.0 m and the lowest DWL 66.6
_ | m. j , ‘

- Accuracy ' + Less than 2.0% against 5.0 cm {0 be read

: i_ Transml!t: ng dlslance 1 Approx. 100.0 m (to be decided with actual site
x R ‘ " location). | |
- Water level indicator "+ .On the remote control panel in lhe con(rol room at
' EL.90.2 m.
- Accessorics : Special power and contro! cables, and other filtings

between water level detector and remote control
panel, along with joint box(es) where appropriate,
- which are required for proper detection.

| (3)  Float type water level deteclorllransmuuemndtcalor

- Setling l_ocauon_ - 1 .Inthe shllmg well
- Measuring range - : ‘Beiween water Icvel at BL. 73 0 m and 66 Om
- "Accuracy : Less than 2.0% against 5.0 cm to be read



- Water level indicators  : Each one (1) set on the water level detecting device
and remote comrol panel in thc contro! room al
_ “EL.90.2 m. L SR
- Accessories . All power and control cables, and other ﬁttmgs
between water level detecting device and remote
control pancl whwh are l’C(]UU‘Cd for pmpcr .
dctccnon ;

N53 Spére' Pai'té "

The followmg spare parts shalt be fumlshf:d by lhe Contractor, accordang to lhe Forms of
__Schcdules in Volume-ll

1y One(l) set of spare parts recommended by the manufacturer.

N.6 DIESEL ENGINE GENERATOR SET
N.6.1 Gencral

One (1) 20 kVA portable diesel engine generator set shall be provided to supply normal
electric power for operation of outlet valves, drain pump, water Jevel detectors, and other
contractor's roof ventilators, lighting and so forth whenever operation of the equipment
requires at the inlet structure. The gencrator will also be made available for other purpose in
the vicinily of the inlet structure. ,

The portable dlesel engine generator set shall c0mpnse d1csel englne generalor, tranler
panel and all other necessary accessories for the proper and efficient operation. The
generator set will be normaliy stored in the control room and operated at outside open air,
connecting power cable to a switch panel of other contractor located inside control room.

N.6.2  Diesel Engine

The diesel eagine shall be of four-cycle, multi-cylinder, water-cooled radiator type with
tubricating oil system, fuel oil supply system and atomatic starting system by a starting
motor and both aulomatically and manually stopping system. S

The rated output of the diesel en'g.i‘ne generator shall be guéréuiteéﬂ fobe 16 kW at the
generator terminal under the specified climatic conditions at the Site.




% The diesel engine shail mount the D.C. baltcnes of scaled type with an ample capacity
starting. :

The dicscl engine shall be provided with the following accessories:

- One (1) fucl oil tank with siitable level gauge and its supporting structure for
gravity oil feed to the engine. . |

- One (1) fuel oit injection pump

- One (1) set of fuel oil filter

- One (1) set of flexible fuel line

- One (1) radiator with fan |

- One (1) thermometer for cooling water

- One (1) set of silencer and exhaust pipe

- One (1) set of maintenance tool set with a tockable steel box

. Other accessories of the manufacturer’s standaed . |

N.63 Generator

% The generalor shatl be of synchronous alternator in 2207127V, 3- phases 4-wires, 60 Hz

' with brushless exciter and be directly connected to the diesel engine. The A.C. exciter shalt
be three-phases, air-cooled, rotating armature type generator to feed direct current to the -
main generator ficld. The A.C. exciter shall be coupled directly with the main generator
shaft on the opposite end of the engine.

The generator shall be provided with the following accessories:

- 150% of the quiantity'b'f l'ul:“rical_in'g oil
- Raling plate
- Special tools
- Power supply cable in approx. 20 m
- Other necessary accessories of thc manufacturer s standard

N.64 Trailer -
The trailer shali be provided with 4 pnevmatic tired wheels, suspensions, storing devices, a

folding dmwbar and parking brakes.

% - The ati parts except for lhe sﬂencer and exhaust pipe shall be suitably enclosed by the steel
plate on the trailer.



Nﬁs. bt A : A c e @

The generator shall be provided with the conteol panel. The followmg mstrumcnls shall be.
mounted on (he panel, but shall not be limited to:

- One (1) startes switch

-~ One {1) speed controller

- One {1) tachometer

- One (1) fuel oil level gauge

- One (1) oil pressure gauge

- One (1) cooling water tcmperature gauge

- One (1) A.C. ammieter

- One (1) A.C. volimeter -

- One (1) waltméter

- One(l) frequency meter

- One (1) alarms and indicating systems for safety operatlon

- One (1) motded case circuit breaker o
- Other necessary instruments of the manufacturer’s standard o

N.6.6  Spare Parts

The following spare paits shall be furnished by the Contr_zictof,' according to the Forms of "
Schedules in Volume-Ii, '

(1)  One(l)set of spare'parts recomniended by the manufacturer

N7 CONTROL SYSTEM AND CONTROLS

N.7.1 General

Water d:schargmg from outlet valves shall be controlled at a rate of valve opening in
percentage in accordance with the pre-determined Q-H curve upon obtaining water levels
information from the throw-in and float type water level detectors which are provldcd in 1hc
reservoir and the shllmg well respectwely under the Contract. :

g



N2 Control System :

- The outlet valvcs shall be opcratcd in normal case in thc followmg ordcr, with the push-
button controls mounted on the remote and/or local control panels, upon changing a selector
switch to choose priority order of operation at the local controt panel side.

(1)  Opening sequence

- Condition  : Outlet and main guard valves at the fully closed positions
- Filt water by opening by;pass.valve_ to equalize fwatcr pressure
- Close by-pass valve '
- Open fully the main guard vaive
. Open outlet valve shghtly to first ﬁll watcr in lhe stilling we!l and 1hcn regulatc
water d:scha:ge ' o

@) . Clcsm_g scquencc

- Close outlet valve fully
- =" Close main guard valve fully

N.7.3 Electric Source and Wiring

Electric source is avallablc by AC220/127 V, 3 phases 4- w:res, 60 Hzata switch panel of
“other contractor located inside control room, through a portable diesel engine generator set in
" Clause N.6. The Contractor sha!l furnish all power cables from this boundary point to each
contsol panel, and the secondary power and control cables and/or wires with fittings which
are necessary for the required opcranon of the requirement and controls supplled under the
Contract. :

N.7.4  Control Pancls

The Conlraclor shall provide seif-standing type one (1) remote control pancl inside control
room at EL90.2 m and one (1) local control panel neae the actuators of outlet valves at EL.

“74.0 m for operalion of the outlet valves, drain pump, water level detectorsitransmitters/

; indicato'rs ‘ : ' .

The paneIs shalt be of weather proof construction, completely enclosed, with keyed access
doors and/or windows, assembled using angle or channel members, scam-welded at the
corners and finished sniooth, - Al necessary switches, indicators, relays, tcansformers, no-
fuse breakers, volt meters, ampere meters, pilot tights, indicating lights, statters for motors,
convenience outlets, contactors, miscellancous wiring compenents and so forth shall be



instalted inside the panels. All indicators such as valve position indicators, water levet
indicators, meters and lights shall be visible from outside without opening the keyed doors’
or windows. Anti-moisture heaters shall be mounted on due equipment and panels. Push-
button switches for outlet valves (for open, close and stop) shall be provided on both
pancls, while start and stop push-button switches (mcluswc of aulomatrc stop swntch) for
drain pump on the local control panel only, S

N8 SHOP ASSEMBLY AND TEST

N.8.1  Outlet Valves, Guard :Vah"es; Steel Pipes and Othér Associated
Equipment L '

The outlet and guard valves shall be completely shop assembled and Iestcd for smooth and
proper performance. All units shall be tested in important materials, dsmensnons
hydrostatically, and at normal operating speed and the rated load, and closely checked to
ensure that all necessary clearances and tolerances have been provided and that no binding
occurs in any moving part. All bearings shall be carefully checked. All lubricating grease
and oil required for the performance of the test shall be furnished. An operation test

between the remnote and local controls shall be made upon etectrically connecting the remote
control panel and local control panel to the equipment and at the rated load condition to prove
specified functions. - '

The following items shall at least be checked during the said Opcralio'n test.

- Opemng and closmg speeds
- Voltage and current of electric motor
- ‘Temperature risc of beanngs motor 'md gcar reducer
- Existence of abnorimal noise and vrbratlon
- Manual operation of actuator
- Operation of timit and torque switches
- Accuracy of valve position indicator vs. actual valve opening
- Appearance and overall performance of control panel

Any defect or 1mproper operation drscovcred sh'tll be correcled and thc enllre test shall be
repeated to the satisfaction of the Engincer. :

Each unit steet pipes and accessories shall be checked for important materials, dimensions,
tolerances specified, radiographic examination and so forth. Other associated equipment

such as drain pump and water Jevel detectors ete. may be accepled upon conﬁrmmg wnh
the manufacturer's test records L . _



P

N.8. 2 Porlab]e Dicsel anlne Generator Set

The portable generator Qhall be lested at the manul’aciurer 8 shop before shipment.’ The
following items shall at least be checked during the operation test.

- Operation test (starting and stopping tesis) _
- Load test including tcmpcralure ris¢ and fuel o:l consumphon mcasurcmcnt
o Overspced test (120% for one miputes) o
- Plotting of characteristics of the generator o
- Efficiency test of the gencrator |
- Test for control panel, including relay test and meter calibration check

N9 INSTALLATION
N1 iv“iVeS.a"d;S_teél Pipes .

The embedded steel protectors of outlet valves shall be assembled at place firstly so as to
cast with in site concrete. Other equipment are installed with anchor bars provided in the
first and blockout concrete. Steel pipes are transported in sections to instalfation site from
storage yard for installation, welding, inspection and so forth. All works shali be in
accordance with the For-Work-Drawings and approved installation manual, brought to line
and grade within the tolerances specified and firmly secured in place. Alignment bolis or
other necessary devices shall be used to instalt the equipment at coreesponding accurate

position.

Connections between the equipment, anchor materials and the alignment devices shalt be -
adjustable and finnly tightened to hold them securely in position while concrete is being
placed in. Additional bracings shall be provided where necessary to ensure the required
alignment. Placement of concrete shall not proceed until the equipment have been
completely assembled and secured. After concrete placing, alignment and tolerances shall be

" checked and remedial action taken if readings indicate that displacement has occurred.

- N.9.2  Actuators

Before installation, all bearing surfaces, journals and grease and oil grooves shall be
carefully checked and lubricated with an approved oil or grease, where necessary.

The actuators complete with all acceséoﬁcs, shall be inslallcd in accordance with the For-
Work-Drawings and approved installation manual for erection works. The actualors shall be
located and adjusted so (hat they are in true alignment with the center of the valves.



After instaliation, the actuators shall be operatcd and checked for proper operation, at which
time all controls such as limit switches and posmon indlcator. etc., Sh‘\“ be adjusled fully
and tested for proper operation. o

N.9J3 Porlable generator

The Contractor shall bnng the portable generator to the mlel slruclure and connect tho power

cable to the switch panel located inside control room. After connection of the power cablo
the generator shall be operated and checked fully for propcr operauon U

N.9.4 Tests on Completion

After completion of the installation works and their adjustments at the Site, the tests shall be
performed by the Contractor in accordance with the approved test procedure, vide Clause
GS.11 of Part-1 General Specifications. Any defect or improper operation discovered
during the test shall be corrected and the entire test shall be repeated up to the satisfaction of
the Engineer.



SUBSECTION - O

POZA HONDA INLET, OUTLET FACILITIES

0.1 GENERAL
0.1.1. Scope

This‘Sﬁbséc(ioh covers the design, manufacture, testing before shipment, transportation to
the site, mstallallonfcrectmn commlssmnmg and pcrformance tests at the site of the
foltowing: . C . ‘ . :

(1)  One(l) complete set of inlet fixed trashrack with support beams, covering an
opening of 4.1 m vertical hngh and 4.0 m wide.

(2)  Two (2) vertical shaft, 0.9 m diameter cone sleeve type dlschﬁrge controliable outlet

“valves, each complete wu_h motor driven actuator with opcrallon_deck and sland,
flange connéction, embedded steel protector, local and remote control panels and all
other necessary accessories for their satisfactory and efficient operation.

(3)  Two (2) sets of 0.9 m diameter manual drive butterfly valve type guard valve, each

 complete with manual drive actuator, loose flange connection, by-pass system,
operation deck and stand, and al other necessary accessories for their satisfactory
and efficient operation: :

@) Two (2) lanes of 0.9 m diameter steel pipe, each complete with flange connection,
air vent valve, seepage and thrust rings, bellmouth plpes and all other neccs»aly
accessories. -

(5) _Each one (1) set of drain pump and plpmg, float and throw -in type water leve]

-; _ detectors,’transmmers!mdlcators and all other necessary accessories.

(6) Onc(1)20KVA portable diesel engine generator set with trailer, panel and all other

necessary accesso_rles for proper and efficient operation.

The details of the equipment not specified herein, will be left to the Contractor, but subject to
approval of the Engineer.

The arrangemcnt of the cqunpment shall beas shown on the drawmgs for Tcndcr, Nos. 3-
“111-001 'md3 HI- 002 ' ' ‘ ' '



0.1,2 Levelsand Heads

(1)  Waterlevelsin lhe Poza Hond't Reservorr and dwersmn tunne] m!et

- Flood water level (FWL) ¢ EL. 1103 m

- Normal high water (NHWL) ¢ BEL. 1065 m

- Low walter level (LWL) : EL.883m

- Inletsill level : EL.90.9 m SRR
-+ Low diversion water level (LDWL} : EL. 94.0 m for Qpax =4.0 11131sl2 units .

- - Lowest diversion water level - :--EL 91 4mforQ = 00m3/s

- Diversion water level at Inlet {(DWL): EL.92.063 mat Qmax.=4.0 m3ls Co
(2)  Lewelsof bipe center
. 09m dia.n_le_ler pipes - EL 90.8 m.

(3) - Levelsof the equipment to be instalted -

- - Botton: of the embedded steel protector : - EL. 8245 m
- Bottomof drainpit -~~~ - -t "EL.88.80m' -
'~ Operation déck for manual drive actuator: - EL.93.05m -
- - Operation deck for motor drive actuator : - EL.95.50 m
- Control room + EL.1125m <

0.1.3  Design Stresses

The allowable stresses for siructum’l siecl members and machine parts including concrete :
stresses shall conform to the requirements of Clause GS.6.1 of Pan-l General Spec:ﬁcallons
and those in Subsections -L and -M respectwely Lo ‘

0.2 . INLET FIXED TRASHRACK
0.2.1 General

One (1) set of the fixed type trasheack shall be pr'ovided for the Poza Honda Inlet Structure.
The trashrack shall be designed to prevent matter, injurious to the outlet valves, fromy
entering the inlet opening and to adequately withstand the impact forces, static load and

* vibration phenomem which are likely to occus due to flow of water passing through the

trashrack in 4.0 m’ 3sec. The trashrack shall be 4.0 m wide by 4.1 m high and the
arrangement of the trashrack shall be as shown on the Drawing for Tender.



022 Design Conditions .

The trashrack shall be designed in accordance with lhose in Clauses 0.1.2 and O. l 3,and
given bolow

(1} The water load on a bar element shall be 2.25 kg/cm of length apphod on the cdgc of
the bar clement.

(2} - The teashrack shall be free from vibration under the given design conditions.
3y  The following loads shall be considered for design of support beams.

i} The reaction load due to water force on the bar clements.
u) The load due to sclf~wcrght

{4) In addmon to the requrremems in Clause O.1.3, the bar etements sha!l meet the
following requirements that the stress in the bar elements shall not exceed the
-following critical stress.

® Criticat allowable stress = 0.6 x yielding stress (1.23 - 0.0153%-‘ )

~where; L i Laterally supported length of bar element in cm, L<70¢ |
“t": Thickness of the bar in cm (not considering corrosion allowance). -

Note:  The thickness of the bar element shall be increased by 2.0
millimeters as corvosion allowance to the calculated thickness.,

0.23 Structural Gencral
The trfrshrack shall conform to (ho fol!owrng requrrcmen!s,

(1) - The 1rashrack shall consist of bar olements support beams, and ali other neccssary
components. The details of the construction of the trashracks not specified herein,
will be left to the Contractor, but subject to approval of the Engineer. ‘The trashrack

. panels shall be ﬁxed on the support beams by using the stainless steel bolts, nuts and
- washess.

(2)  The barelements of the trashrack shall be of rectangular section, and minimum

thickness of the bars shall not be less than 10 millimeters. The center-to-center
@ : ~ distance of the bar clements (prtch) shall be kept in 75 milliméters plus or minus 2
millimeters by distance pieces. All bars shali be formed into several panels by tie



rods made of stainless stee! to suit to the stainless steel fixing bolls, auts and
washers, and then fixed on the support beams forcibly to prevent vibralion.

3y The support beams shall be of H-beam or built-up steel consthiction, qnd alk or both’

ends of beams shall be embedded in the concrete. Thue maxlmum deﬂecnon of lhe
support beams shall be less than 1/600 of the clear span

.0.2.4 fSp‘are Parts

The following spare paits shall be furnished by the Contractor, coordmg to the Forns of-
Schedules in Volume ll

(N One (1) set of sparg parts recommcndcd by the manufacturer

03 OUTLET VALVES
0.3.1 General

Two (2) discharge controllable cone sleeve type outlet valves in 0.9 m diameter shall be
provided in the stilling well as shown on the attached Drawings for Tender, The valves

shalt be capable of controlling discharge water from zero up 10 Quax, =4.0 m>/s/2 units by

the motor drive actuators in accordance with the pre-determined Q-H curve upon receiving -

water levels information from the thrown-in and float type water level detectors which are
provided in the reservoir and the stilling well respectively under the Contract. The valves
shall be operated by AC motor drive acluators through either remote control panel or local
control panel, and also by manual operating device when electric power failure or the
controls and/or motor being out of order. Eleclnc sonrcc is available by AC 220/127 V, 3-
phases, 4-wires, 60 Hz, - »

0.3.2  Design Conditions

Each outlet valve shall be des:gned in accordancc walh (hose i in Clauscs O l 2 and 0 l 3
and given below: - : : A : ;

(1) Inner diameter :09m

{2)  Max. discharge . Q=40 m3is/2 umts between FWL 1 lO im and LDWL
94.0 m, while DWL at 92,063 m.

(3) Operatingrange 1 Between FWL 110.3 m and lhe lowest DWL 91 4 m

4)  Max.siatichead 1 20.85m (FWL 10,3 m- Botlom EL. 82.45 m) -

(5) Tesipressure . : LStimes the max. static head o

(6)  Discharge cocfficient: More than 0.7 (at full open)

@



(7)  Operation time : 'Approx. 10 minutes (to be rcc;ommended)
(8) . Corrosion allowang:c H 2mm

0.3.3  Structural General

The valve details shall confori to the fécjuifcmehts meitioned in Clause N.2.3 herein.
0.3.4 . -Accessories - .

The following accessoties shall be provided for c’?éh valve set by the Conteactor.

(1)  One complete set of anchor materials, bolts and nuts
(2)  Necessary bolts and nuts for all connections _
"(3) One pair of position indicator including one set on the remote control panel and its
Imnsnultcr ' o
4) Lmnt switches for fully openced and fully closed valve pos:lwns
(5)  Torque switches for opening and closing
(6) Other necessary accessories.

0.3.5 Spare Paris

The following spare parts shall be furnished by the Contractor, according to the Forms of
Schedule in Volume-1i. '

{1)  Two (2) grease nipples and/or cups of each type and size used
(2) One(l)setof fixed and moving contacts for switches, relays, etc.
3) 100% of Jimit and torque swiltches ‘
(4)  Other necessary spare parts recommended by the manufacturer

0.4 GUARD VALVES
04,1  General

Two (2) sets of 0.9 m d:ameter, manual drive butterfly type guard valves shall be provided -
for two (2) 0.9 m diameter cone sleeve outlet valves as shown on the attached Drawings for
Tender. The guard valves shall be used at either the fully opened or closed position for
operation and maintenance purposes of the outlet valves.



0.42 Deslgn Coniditions

Each guard valve shall be designed in accordance with those m Clauses 012 a'n'dl' 0.1.3,
and given below: '

(1)  Ionerdiameter:  : 09m |
(2) .Disch:irging passing .: Qmax. =40 _m3_ls:‘2 units
through valves o | B o :
(3)  Operation range : " Between FWL 110.3 m and the lowest DWL 914 m..-
(4) Max.statichead @ 19.5m(FWL-CenterEL) .
- (5)  Test pressure © . 1.5 times the max. static head |
(6)  Operationtime = : Max, within 30 minutes (to be recommended) .
(7)  Corrosion allowance : 2 mm ' :

0.4.3  Structural General

The valve details shall conform to the requirements mentioned in Clause N.3.3
herein. S S

0.4.4 Accessories

The followihg accessories shall be provided on ¢ach valve set by the Contraclor.

(N One complete set of anchor materials, bolts and nuls

(2)  Necessary bolts and nuis for all connections -
(3)  One (1) set of positien indicator

(4)  Other necessary accessories

0.4.5 SpareParts

The following spare parts shali be furnished by the Contractor, accordmg to lhe Forms of
Schedules in Volume-1l. &

(1)  Two (2) grease nipples and/or cups of each type and size used
(2)  One (1) set of scal with c]ampmg and fixing screws and plate for each valve
(3)  Othier necessary spare parts recommended by the manufacturer L




0.5 STEEL PIPES
0.5.1 * General

The Contractor shall provide steel pipes from the contract boundary to each valve. The steel
pipes to be made of slainless clad steel to resist for long with silt or sand laded water shall
have inner diameter in 0.9 m, and shall consist of straight pipes, bellmouth pipes, bend
pipes, flange and loose flange connections, air vent valves, secpage and thrust rmgs, and all
 other necessary accessories. Most of steel pipes locating inside tunnel will be cast in situ
concrete of other conlractor m_earhcr construction stage. :

052 Design Conditions

Each steel pi pe shall be demgned in accord'mce with lhose in Ciauscs 0.1.2 and O 1.3, and
gnen be!ow : L S

N lnnerdiameler S 1 09m
(2) Design intenaland @ 19.5m
external préssures
(at embedded parts)

(3)  Otherexternal pressuces @ 3.0 kgfnfcm2 as grouting pressure, and 0.2 kgﬂfo:m;2
(to be avonded by air vent valve) at the exposed
| pomon ‘
(4) Corrosion allowance : 2mm

0.53 Structural General

The steel pipe details shall confomi to the réquirenmnts mentioned in Clause N.4.3.

0 5 4 Accessones

The fo!lowmg accessories sha]l be prov:dcd by the Contractor.

' (l) One éompl'ci'c' set of instaltation jigs, anéhor matersials, efc.

(2) ~ Necessary bolts, nuts; washers and gaskets for flange connections.
(3) Al welding tods and X- ray films rt,qum:d for the works

(4) Other nccessqry accessories



0.55 SpareParls

The following spare parts shall be furnished by the Contractor, according to the Forms of
Schedules in Volume-IL

(l) One (1) set of gaékct of each type for pipe connections
(2) . Other necessary $pare parts recommended by the manufacturer

0.6 DRAIN PUMP AND WATER LEVEL DETECTORS

0.6.1 Gcneral

Each one (1) set of dram pump and piping, float and lhrow -in l) pe water lcvel -
detectorftransmitler/indicator and all other neccssary accessories shall be prowded inthe mlel
structure to drain water in the sump pit and stilling well, and to assist discharge waler
control by the outlet valves. Blecmc source is avulable by AC 220! 12? v, 3 phases 4

wires, 60 Hz.

062 Design Condlllons -

Each eqmpmenl Sh’l“ be deSIgned in accord'mcc wnh those in Clauses 0.1.2 and 0 1.3, and- %}’
given below: _

)] Drain pllnlp

Sump pit size © 1.0 m square in plan by 1O mdepth -+
- Pitbottom ¢ EL.888m
- Pipeoutlet  : EL.9.Iim |
- Pump capacity i 015 1113hnin. by 50 mm diameter at a head of 10.0
m.
- Control : By manual “start” and “stop” with automatic stop

switch at LWL in the pit.” Their controls shall be

incorporated into lhe local con_lro_l_ padcl at EL. 95‘.5
Piping and Accessories :  One complete plpmg, hose and accessones requn'ed :

for proper operalion : ’



(2)  Throw-in type water level detector/transmitter/indicator.

- Setting location : Ata pointin the reservoir in the vicinity of intet

L trash boom. _

. Measiringrange. ~ :  Between FWL 1103 m and the lowést DW1, 91.4
o om . o o

- Accuracy - -1 Less than 2.0% against 5.0 cm to be read

- ‘Transmitling distance  :  Approx. 100.0 m (tobedecnded with actual site -

L - location). ,

< Water level indicator ~ : . On the remote control panel in the conlrol room at

- BLI25m. f

- Accessories "+ Special power and control cables, and other fittings

between water level detector and remote control
panel, along with joint box(es) where appropriate,
which are reqmred for prOper - detection.

(3) ~ Float type water level detcctorltransmiueriindicalor

- Setting location :  Inthe stilling well
- Measuring range :  Between water level at EL.94.5 m and 90.0 m
{% - Accuracy : Less than 2.0% against 5.0 cm to be read
- Water level indicators  :  Each one (1) set on the water tevel detecting dewcc
- and remote control panel in the control room at
EL.112.5m. '
- Accessories . All power and control cables, and other ﬁmngs

between water level deteclmg device and remote
control panel, which are reqmred for proper
- detection. :
0.6.3 . Sparc Parts

The followmg spare parts shali be furmshed by the Conlraclor, according to lhe Forms of
Schedules in Volume 1L

(1) One (1) set of spare parts recommended by the manufacturer,



0.7 DIESEL ENGINE GENERATOR SET -
0.7.1°  Gencral

One (1) 20kVA pcrtable diesel engine generator set shall be provided to supply normal
electric power for operation of outlet valves, drain pump, water level detectors, and other
contractor’s roof ventilators, lighting and so forth whenever operation of the equipment
requires at the inlet structure, The gener'ltor will also be made available for other purpose in
the vicinity of the inlet structuge. -

“The pomblc diesel engine generator set shall compnsc diesel engine, generator, lraﬂer
panel and all othes necessary dccessories for the proper and efficient operation. ‘The

generator set will be normally stored in the control room and operated at outside open air,
conncctmg power cable to a sw:tch panel of other contractor located inside comrol room.

0. 7 2 Struclural General
The dlesel engine generator sct demlls shall conform to the reqmremcnts mentioned in

Clauses N.6.2 to N.6.5 heeein, except lhat the rated output of dicsel engine generator is to
be 16 kW at the generator terminal. - :

0.7.3 Spare Parls

The following spare parts shall be furmshcd by the Contractor, accordmg 10 the Forms of
Schedules in Volume-§.

(1 One (1) set of spare paﬂ‘sf recommended by the manufacturer.

0.8 CONTROL SYSTEM AND CONTROLS

.8.1 General

Water dlschargmg from outlet valves shall be controlled at a rate of valve opemng in’
percentage in accordance with the pre-determined Q -H curve upon oblaining water levcls
information from the throw-in and float type water level detectors which are prowdod in the
reservoir and the stilling well respeclively under the Conlract :

0.8.2 Control System

The outlet valves shall be operated in normal case in the following order, with the push-
button controls mounted on the remote and/or local control panels, upon changing a seltector
switch to choose priority order of operation at the local control panel side.



(D | Opening sequence

- Condition  : Outlet and goard valves at the fully closed positions -

- Fill water by opening by-pass valve to equalize water pressure

- Close by-pass valve

- Open fully the guard valve
‘- Open outlet valve slightly to ﬁrst fill watcr in lhe sulimg well and lhcn regulatc
' 'wa{er dischargc S : : :

(2)  Closirig sequence

"~ Close outlet valve fully”
- Close guard valve fully

~ 0.8.3 Electric Source and Wiring

Electric source is available by AC 220/127 V, 3-phases, 4-wirtes, 60 Hz at a switch panel of
other contractor located inside control room, through a poriable diescl engine generator set in
Clause 0.7. The Contractor shall furnish all power cables from this boundary point to each
control panel, and the secondary power and control cables and/or wires with fillings which
are necessary for the required operation of the reqmrement and comrols supphed under the
- Conteact.

084 Control Panels

The Contractor shall provide self-standing type one (1) remote control panel inside control
room at EL.112.5 mand one (1) local control panel near the actuators of outlet valves at EL.
95.5 m for operauon of lhe outlet valves dmm pump, water level detectors/ transmitters/
md1cators

The p*mcls shall be of weather proof construction, completely enclosed, with keyed access
doors and/or windows, assembled using angle or channel members, scam-welded at the
- corners and finished smooth. AH necessary switches, indicators, relays, transformers, no-
fuse breakers, volt meters, ampere meters, pilot llgh!s, indicating lights, stacters for motors,
convenience outlets, contactors, miscellaneous wiring components and so forth shall be
installed inside the panels. All indicators such as valve position indicators, water level
indicators, meters and lights shall be visible from outside without opening the keyed doors
or windows. Anti-moisture heaters shall be mounted on due equipment and pancls. Push-
button switches for outlet valves (for open, close and stop) shall be provided on both
pancls whilc start and stop push -button switches (mcluswe of automanc swp switch) for



0.9 SHOP ASSEMBLY AND TEST

0.9.1 Outlet Valves, Guard Valves, Trashrack, Steel Pipes and Other.
Assoclated Equipment

The oullet and guard valves shall be completely shop assemblcd and tested for smooth and
proper performance. All units shall be tested in important materials, dimensions,
hydrostatically, and at normal operating speed and the rated load, and closely checked to
ensure that all necessary clearances and tolerances have been provided and that no binding:
occurs in any moving part. All bearings shall be carefully checked. All lubncalmg grease
and oil required for the performance of the test shall be furnished. An operation test
between the remote and local conteols shall be made upon electrically connecting the remote
control panel and local control panel to the equipment and al the rated load condmon {o prove
specified functions. : :

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

- Opening and closing speeds
- Voltage and current of electric motor .
- Temperature fise of bearings, motor and gear rcducer
- Existence of abnormal noise and thrauon .t
- Manual operation of actuator
- Operation of limit and torque switches
- Accuracy of vatve position indicator vs. actual valve opening
- Appearance and ovcrall performance of control panel

Any defect or improper operation discovered shall be corrccted and lhe entu‘c test shall be
repeated to the satisfaction of the I:ngmccr

Each unit steel plpcs trashrack and accessories shall ba chccked for lmportant malenals,f
dimensions, tolerances specified, radiographic examination and so forth. Other assomated
equipment such as drain pump and water level detectors, etc. may be accepted upon
confirming with the manufacturer’s fest records. .

0.9.2 Portah[c chsc! hngmc Gcneralor Sel

The portable generator shall be tested at the manuhclurer § shop hcfore shlpment Tho
following |lems shwll at least be chcd\ed dunng ihc operatlon test .

- Operalion test (starlmg and stoppmg tests) _ _‘
- Load test including temperature rise and fuel oﬂ consumpt:on measuroment o
- Overspeed test (120% for one minutes) o




S

" - Plotting of characteristics of the gencrator
- Efficiency test of the generator
- Test for control panel, including relay test and meter catibration check

0.16 INSTALLATION

(0.10.1 Installation/Ercction

The requiremehts for installation and eréction of the equipmem shall conform to those
specified in Clause N.9 herein, :

0.10.2 Tests on Completion

After completion of the installation/erection works and their adjustments at the Sile, the tests

~ shall be performed by the Contractor in accordance with the approved test procedure, vide

Clause GS.11 of Part-1 General Specifications. Any defect or improper operation
discovered during the test shall be corrected and the entire test shall be repeated up to the
satisfaction of the Engineer.















s‘.
%

A,

-

.




	PART-Ⅱ: TECHNICAL SPECIFICATIONS
	SECTION-1: SEVERINO PUMPING STATION
	Subsection L Intake Gates and Gantry Crane
	L.4 Detailed Requirements for Guide Frames
	L.5 Detailed Requirements for Gantry Crane
	L.6 Detailed Requirements for Lifting Bean
	L.7 Spare Partes
	L.8 Shop Assembly and Test
	L.9 Installation

	Subsection M Discharge Penstocks
	M.1 General
	M.2 Design Loads and Stresses
	M.3 Fabrication
	M.4 Spare Parts
	M.5 Tests and Inspections
	M.6 Installation


	SECTION-2: CONGUILLO INLET
	Subsection N Conguillo Inlet, Outlet Facilities
	N.1 General
	N.2 Outlet Valves
	N.3 Guard Valves
	N.4 Steel Pipes
	N.5 Drain Pump and Water Level Detectors
	N.6 Diesel Engine Generator Set
	N.7 Control System and Controls
	N.8 Shop Assembly and Test
	N.9 Installation


	SECTION-3: POZA HONDA INLET
	Subsection O Poza Honda Inlet, Outtlet Facilities
	O.1 General
	O.2 Inlet Fixed Transhrack
	O.3 Outlet Valves
	O.4 Guard Valves
	O.5 Steel Pipes
	O.6 Drain Pump and Water Level Detectors
	O.7 Diesel Engine Generator Set
	O.8 Control System and Controls
	O.9 Shop Assembly and Test
	O.10 Installation



	Cover

