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24.6.2

24.6.3

AUXILIARY DRAINAGE PUMP SYSTEM-

General

An auxllrary drarnage pump system shall be mstalted in the location as
shown in the Drawings to provide drainage of the retarding basin during
non-flood conditions in accordance with the operatlng philosophy. The work
includes the supply, installation, testing and commissioning of the complete

- auxiliary drainage system.

Requirements .
The type and requirements for the drain pump shall be as follows:
_ ITEM - -+ TYPE AND REQUIREMENTS
Typer . L | Vertical, submersible, electric motor-driven
' "~ | pump (sfiding type on guide rail with self
, _ connection to flange of discharge pipe)
Capacity: _ 70 litre f s, Head 6 m, v
Power Su_pptyr_ o 3-phase, 380 V AC,’ O
Number of Pumps: . 2 T Lot
Accessories: Guide rail, mounting platform, raising chain,
SR .o i | discharge piping complete with flange to
pump, check valves, mounting brackets and
o local control panel S
Control Panel: - Refer to clause TS 256 “Local Control
L L - Panels™ .
{ Trash Screen: . i: - . . | Trash screen shal! be in accordance wilh the
: - : * | manufaclurer's recommendation. '

Installat(on and Testing . -
Installation and testing shall generally be conducted in accordance with . -

. clause TS 24.9, tnstallatlon and Testmg

Particular care is to be taken to ensure that "the pumps readrly correctly self-
align and seal with the discharge pipe flanges under their own welght when
in the operating position.

All electrical equipment shall be installed and tested :n accordance wrth the

L section TS 25 Electncat Works N

24.7

2471

2472

OVERHEAD CRANE SYSTEM

General 3 R PR T R ,
* The Contractor shat! desrgn suppty, rnstall and test a manually operated

~ travelling crane unit in the pump control building of the Baru Pumprng

Station. The safe WOrkmg load shall be 2000 kg

Requirements
Crane Structure

" The crane shall be of the sangle grrder type The glrder shall be structuratly

braced to mobile blocks that travel a!ong rails.
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The girder shall be fabricated from suitably sized stee! flats and stiffened
internally to provide a structure of high torsional stiffness and rigidity. All
assembly shall be made in jigs to ensure accurate alignment of the
members. Welding shall be automatic submerged arc welding in accordance

| with approved weldrng procedures by approved welders o

Ralls

| Crane Rails and are mctuded in the burldmg works

Supports
Supporls for the crane rails and are mcluded in the burldlng works
Drive Unit

 The crane shali be provrded wrth a manually operated dnve umt mounted on
. a gear box which shall be flange mounted and spigotted to the end carriage.

The output shaft of the gear box shall have high tensile pinion mesh:ng with
the spur teeth on thé driven crane wheel.

Ho st Unit

"The hoist unit shall compnse a manually operated cham b!ock and a

travelling trolley. Both shall be provided by an established, long-standing

. specialist suppher of Ilflmg equment and |s subject to the Engrneers

~ approval.

" Surface protectton of metal componenls shall be in accordance wnlh clause
- TS 24.1. 16 ' _

24.1.3

Installatlon and Testmg P
Installation and testing shall be in accordance with the approval manual for

" Inspection, Testing and Comimissioning referred to in Clause TS 24.1.14.

-24.8

- 24.81

" _GATE WORKS

General . SRR : _ el
" This clause 24.8 covers the requrrements of the gate and stop Iogs to be

' furnlshed by the Contractor at the Baru Pumpmg Statron

24. 8 1.1 Scope of Work

The work shall include the desrgn matenal arrangement manufactunng,
tesling, inspecting, painting, packing, insurance, transportat_lon from the
shop to the site (including customs clearance), storage, installation,

commissioning, in-situ tests and inspections, taxes, complelion and

rectification of defects, and provision of warrantles for a perrod of 2 years for
all mechanical and electrical plant. :

- General descnptlons of the gates and stop Iogs are as fol10WS |

" Baru Pumping Station Gate

Type: .  Girder Type Sluice Gate wdh fixed rollers

_Quantity 1 (one) set

Clear Span: 4.00 m

- Gate Height: 3.25

" Stop Logs for Baru Pumplnq Statron Gate o

"Heightt  1.50m

Clear Span: 4.00 m
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Quantity: . 1setx3stoplogs perset=3 -
Stop Logs for Baru Pumping Station
Clear Span: Refer to Drawings

7Height ©- 1.50m

Quantrty 2 sets x 4 stop logs per set=8

P Further details are set out hereunder and in the Drawrngs

24 8.1.2 Standards

.- The Work shall comply with the latest edltron of standards and cntena listed
below or such standards and criteria which are equrvalent or superior to the

listed ones which are accepted broadly throughou_t the world.
» Japanese Induslrial Standards (JIS)

- s Technical Standard on Dam and Weir Equrpntent Japan Assocratron of

s Dam and Weir Equipment (JADEE)

. Manual for River Works in Japan, Rwo. Bureau, Mrnlstry of Constructlon
“Japan ;L

: !n the event that the Contractor proposes to use other standards whrch he

© claims to be equivalenl or superior to the above standards he shall make

'_apptlcatron to the Engineer to use such standards and supply English
verswns for the Engineer's review. - = . - ; _

24 81 3 Submittals -

The Contractor shall submit the following documents for the Engrneers

- : approval in accordance with the provisions of ctause 1.5 of the General
_ Specification. The . following . documents may . be = sub-seclions . of

comprehensive manuals for the wnole of the mechan[ca! and electncal

. works where appropnate

Document List

- The document list shall mctude al! documents pertalnlng to the gates for the

Simongan Weir and adjacent off-take struclures to be submitted in -
accordance with the General Specrfrcatlon and the furlher requrrements

- described in this section of the specrfrcatlon

Design Computatrons S

" The Contractor shall submit comprehenswe de5|gn computatrons for the |
" Engineer’s approval in accordance wrth clause 1524.1.8.

- Drawings : : :
- The Conlractor shall submlt shop Drawmgs in accordance w:th clause TS

24.1.8.
Matenals List - :
Detailed, tabulated materials Itsts showrng technrcal detalts of materral shali

Ut be prepared and submltted for approval
. ‘Welding Manual ‘

The welding as referred to in ctause TS 24. 1 15

: Palnhnq Manual : B S
' A painiting manual as referred to m clause TS 24 1. 16
" Detailed Program- SRR : ORI

- The detailed programme shall show detarls of fabrrcatron installation and
' key dates for mspectlons etc The programme shaII be mtegrated with and .
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consistent with the overall construction programme described in clause 1.5
of the General Specification. -

Inspection, Testing and Commissioning Manual : . S

Further to the requirements saliated in clause TS 24. 1 14 1 the manual shall
include details of all tests and inspections to be performed throughout all
stages of procurement, manufacturing, assembly and commissioning of the

gates and relatéd systems. It shall also include dates and locations of all
inspections to be performed.

Operatlon and Maintenance Manual

The Conltractor shall prepare and submit an operatron and maintenance
manual for the guidance of operators and mainlenance personnel rn
accordance with the requsrements of clause TS 24 1. 11 o :

Repotts of Tests and Inspectlons

" Repotts of all tesls and inspections shall be submrlted to the Engineer for
' approval within 3 days of any test or :nspectlon belng carrred out,

24 8 1 4 Materlats

-~ All materials sha!l be new and of flrst class quality conformtng to the
_ requirements of JIS or- approved equal, and be suitable for the purpose, free
-+ from defects and imperfections, and of the classificalions and grades listed
herein, or their equrvalents and shall be subject to the approval of the
. Engineer.-
Material to be used:
(a) - Material of gate leaf - SEEEPIIENE
©° Material shall comply wrth "Techn;cal Standard on Dam and Welr
R Equment or equwalent or better standards R
by WeIdlng material - o C S
Welding material shall be in accordance WIth the approved weldlng
-~ manual referred to i in clause TS 24 1 15 :
) Seahng matenal ‘ o :
. . Material shall comply wrth the "Technlcal Standard on Darn and Welr _
Equrpment or equivalent. : :
(d) Bolts, Nuls and Washers - ; _
- Bolts, nuts and washers used for bolted connectlons shalt be those
specafred in ISO or equrvalent or better standard '

=

' 24.8.2 Design Criteria R

24.8.2.1 Desrgn Stresses . T P :
(1) Allowable Stressofrwatenaro T T IR éi
Allowable stresses shall comply wrth “Technlcal Standard on Dam and S g
Weir Equipment (JADEE) Chapter 2" or equrvalent standard approved L
. by the Engineer. - . .. - . Sl .
(2) Increase in Allowabte Stress dunng earthquake Lo

This item shall comply with "“Technical Standard. on- Dam and Werr_' _
- Equipment (JADEE) Chapter 2", or equivalent or better s_t_andards
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24.8.2.2 Design Data

(1) Design Loads

- The basic design loads considered in the struclural design of gates are

self-weight of gate, static water pressure, dynamic water pressure,
muddy soil pressure, seismic inertia force, wind load, wave load,
thermal force and operating load. These load shall be calculated in
compliance with "Technical Standard on Dam and Weir Equment
(JADEE) Chapter 2° or equwa!ent or better standard.

~ {2) Material of Main Structural Members
" The quality of the material shali be of $5400, SM400, SUS304, SC450
and S25C under JIS or equivalents as approved by the Engineer.
- (3)_M|n|mum Thlckness _ _ o
- All gate components  not less than 6 mm (including corrosion
allowance) ' S ‘ T
(4) Corrosion Allowance ‘
Corrosron allowance shall be 3 mm.

248 2.3 Summary of De3|gn Criteria for Gates and St0p Logs

The Contractor shall desugn the gates and slop Iogs for the conditions
summarised in the following table : _

Baru Pumping Stahon Gale .

Type . - 7. S Girdér-lype roller sluice gaté

® - Quantity B 1

| ~ {ClearSpan -~ . lao0om
GaleHeight —__~|325m
HWL S |EL+035
Sill Elevation . {EL—240
Design Head ¢ o 2.75m
Seaiing Method ' Rubber seal on 3 edges on upstream S|de
Seismic Coefiicient (Kh) | 0.1 e
Seismic Wave . |oam

Maximum Deflection of Beam | 1/800 o

Corrosion Allowance -~ | 3mm
, P Tybe of Hoist R Electrically driven wire rope wound fype
) _ L stationary hoist {1 motor driving 2 drums)
' | Operation Speed 3 0.3 m/ minute + or— 10% -
Hoisling Height - . 5.0 m
Operation Method . . Local
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" Stop Logs for Baru Pumping Station Gate

Design Head_ .

Type Steel Stop Log
Quantity 1 sets x 3 stop logs per set=3
Clear Span 400m o
Stop Log Height 1.50m
HWL o EL.+035
Sill Elevation EL. 240 _
2.75 m (Note deS|gn head for Baru

Pumping Station is to be used for all
stop log design} o :

Sealiqg Method

Rubber seal on 3 edges on upstream
side =

Seismic Coefficient

Corrasion Allowance

0.11

Seismic Wave 0.1m

Maximum Deflection of Beam | /800
3 mm

Stop Loqs for Baru Pumplnq Stailon '

Type Steel Stop Log

Quantity 2 sets x 4 stop logs perset=12 .. .
Clear Span 4.00 m

Stop Log Height 1.50 m -

HWL EL.+0.35

Sill Elevalion EL,-3.70

Design Head 4.15m

Sealing Methed

Rubber seal on 3 edges on upstream
side

Seismic Coefficient 0.11

Seismic Wave 0.im -

Maximum Deflection of Beam | 1/800

Gorrosion Allowance - B

3 mm
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(1)

()

L

“ more and the location of holes shall be selected without

@)

(@)

(b)

- 24.8.2.4 Design Particulars

General : :
The gate leaves, gui'de frames and gate hoists shall have
necessary strength and rigidity for the conditions indicated in
- this specification and shall have adequate safely factors against
. vibration and buckling. _
The gate leaves and gurde frames shall marntaln the necessary
water tightness, shall be reliable in operation, and shall have
suitable structures for operatlon and malntenanoe
Gate Leaves -

(a)

(©

@

A

gy

(@)

.. bars and secured with stalnless steel bolls and nuts at
: '\approxrmalely 100mm oenlers L '

‘Rubber seals shall be contlnuous lo the exlent possrble and'

o

- Appropriate drain holes shall be provrded to prevent rust in the

main honzontal glrders where entrapment of water is possible.
In prowdmg draln holes ‘the diameter of holes shall be 50mm or

adversely affecting the strength of structure. -
The skin plate shall be fabricated with main horizontal girders

~ and verlical stiffeners, and shall be welded complelely aII around -

with fillet welds to the above members.

" The connect[ons of main member shall be by weldrng Where
- field welding is carried out it shall be performed in such a
“manner that welding distortion will be reduced to a minimum and
- deformation of and residual stress in gate leaves will not occur.

Side rollers shall be prowded on each side of gate leaves.
Gate leaves shall be designed to be have sufﬂcrent strenglh for

- the case of bemg suspended by one srde only

Roller and Sheave . .. |
. Main rollers shall be posrlroned to support approxrmalely equal
~ loading and shall be designed and constructed not to allow
- excess unbalanced load. L
Two side rollers or more sha_ll be provided _oh each side of gate.
Seals__ o
In designing seals consideration shall be given to the type of .

- (a)

seal, the method of initial fitting and replacement. Particular

.. attention shall be given to the water-tightness at corners. Seal
. shall be sufficiently strong to be resistant to stream damage
‘when gates are parlially open and they should nol cause

: harmful wbratlon or cavitation. ' :

-'-The seal rubber shall have necessary strength elastlcrty and

durability. The seal rubber : also shall have necessary
compression set and shall not cause exoess fncllon nor turn up -
durlng operalron : ~

The seals shall be frxed to the gales by means of slamless steel

 Ts2429



()

- ®

shall contain as few joints as possible.

Gate Guide Frames

a)

- The struclure of the guide frames shall designed such that they

easily accommodate gate leaves and shall have sufficient

.. - strenglh to bear all loads lmposed on them by the gates.

b)

e)

(a)

The roller rail shall be of corrosion re31stant steel wrth shall have

- a higher hardness than the roller

The sealing member of the guide frames shall be provided with
- slainless steel bar (equivalent lo SUS 304) at least 6 mm thlck

and shall be flush and smooth.

Blockouts in concrete to accommodate guide trames shall be
.. accurately formed so as to avoid the need for chipping or drltlrng

for the purpose of mstallrng gurde frames

Steel anchor bars shall be mstalled durlng the concrete
construction stage of the work.

: Gate Hoist

Actuators

_The actuators shall be full weatherproof and fitted wilh anti-
- condensation treated limit swilches and torque switches. Each
- actuator shall be adequately sized to suit the application with a

time rating of 15 minutes or tw[ce the slurce gate operatlng time .

- whichever is tonger

Alternative hand operat.lon shall be possmte ‘and the hand wheel

~ together with a suitable reduclion gearbox for easy operation by
- one man. The motor drive shall be automatically disengaged -
- during manual operations. Manual hoisting equipment shall be

so designed that the maximum required operating force to be

- applied by an operator is 100 N (10 kgf). A ratchet or simifar .
- device shall be fitted to prevent operating handles rotating in the

reverse direction should a handle be released during operation.

The actuator shall be equipped with a gate openmg mdrcator on

the control panel i in pump house _
All operating stems, gears and headstocks sha![ be provrded_ '

o w:th adequate pomts for Iubncatron o
) S L
' B Gears shall be made usmg purpose -buitt gear cuttmg machlnes a
" The meshing of the gears shall be smooth and shali operate

: Gears

quretly

The gear and drum shall form and mtegral unit wuth the two
“* components connected by means of bolts in reamed holes or -
s othersurtab]e method SEARER Y -

, V".(‘c) .

. Rope drums shall be of the rope groove type Grooves shall be

Drums -

" smoothly machined.

The drum Iengths and the number of grooves shall be such as _
to accommodate the full length of ropes in one layer without

' overtappmg and have at teast one gl’OO\le spare when gates |s
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Eoedl

in their highest position and at least 3 dead turns of rope
- remaining on drums when the gates are in their lowest positions.
. If rope drums are of fabricated steel construction they shall be
stress relieved. :

{(d) Wire Rope .
~ Wire rope shall be pre tensroned wire rope of high quahty from a
. long-established, reputable supplier. The diameter of wire rope
" after pre-tensioning shall not be Iess than the requued diameter
_ based on design loads.
Wire rope shall be galvanued stee! or made from stainless
steel. .
Wire rope ends shall be swaged and mled wrth metal alloy
sockets.
Adjusting devices shall be provrded on both srdes of gates at the
ends of wire ropes for the adjustment of wire rope iengths '

| (e) . Stop- Logs o

s All stop logs shell be :dentrcal and mterchangeable The
- maximum head to which any stop Iog can be subjected shall be
v used as the basis of desrgn ' -

24 8.3 Manufacturmg and Materrals

a)

Skin Plates and Gale Frames 7

. The skin p!ates shall be made’ from welded s{ruotural steel to form a

- continuous plate. Drain holes at the botlom plate of main glrder and top

)

“eyebolt for use durmg ereclion shall be prowded if necessary
‘Roller Rar[s for Ro!ler Gate B c

The roller rarls shall be smoolh and pfane free from twrsls warps and

. kinks, and shall be welded on the welding pads mounted on the pier and

abutment wall. The welding pads, studs, bolts, nuts and accessories
shall be carefully adjusted so that the roIIer rarls may be installed

; secure!y in correct positions. .
‘ Guide frames and seals Plates _
o The gurde frames and shall be smooih and p!ane free from twrsts

warps and kinks. Guide frames and seal plates may be divided into
- pieces for easy handling and when divided, they shall be welded in the -

_fteld to form the specrfred total Ienglh ;

T e | '
The side -and bottom sea!s shall be <P> type and rectangular type -

.- rubber seals respeclively and shall be fixed on the gates and stop logs

<~ with -corrosion resistant supporting plates, bolts, nuts and washers.
. The seals shall be so mounted as to- permit easy replacement and

" adjustment in the field. The seals shall not be altached to the gate

- assembly during fabrication except when necessary for fitting and
‘. = matching, and care shall be exercised to protect all sealing parts from
.- damage, All steel edges in contact with or which may be in contact with
S the seals durmg operatlon of gales shali be rounded _ - '
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@) Sill Beams

The bottom sill plaie§ made of corrosion resistant steel shall be welded
on the sill beams of structural steel and shall be straight within specified
tolerances, free from twists and warps. -

f) Preparation for Field Connections

. Preparatory work such as cutiing, sectioning and other shaping of
metals to be connected in the field shall be executed in the shop.
Adequate and temporarily bolted field connections shall be provided in
order to hold the gate assembly rigidly and in proper alignment during

~ installation in the field. Holes for filted bolts of field connections shall be
shop drilled undersize to permit field reaming. -

24.8.4 Method of Construction _.

24.8.4.1 Fabrication _ _ _ |

The gates shall be manufactured as completely welded structures. The

- plates for the upstream shall be cut carefully to size. The side beams and
- horizontal beams shall be clamped tightly to the face plate, so as to ensure -
- that, immediately before welding, the space between plate and members
shall not exceed 1 mm. Wherever members are welded to plates, welding

- shall be continuous on both sides, fo ensure that no water or moisture can

penetrate betweenthe twoparts. ~ . 0 T o0

* Surfaces to be welded shall be free from loose fust scales, paint, and other

- . foreign matter. All welding shall be done by the shielded electric arc method
 to the extent shown on the Drawings. Welding shall be shop- welding
wherever possible. Welding in the field shall not be accepted, unless
authorised in writing by the Engineer. All welding shall be in accordance with

- good welding practise, and the approved welding manual. After each pass

~ of weld metal has been deposited, it shall be thoroughly peened to relieve
shrinkage stresses and shall be brushed with wire brush to remove all slag,
dirt, or flux before the succeeding bead is applied. Al welds shall show
- uniform sections, smoothness of weld metal, feather edges without overlaps -
and shall be free from porosity and clinkers. Visual inspection at the edges
~and end of welds shall indicate good fusion with the base metal. In
- assembling and during welding, the component parts of built-up members
- shall be held in place by sufficient clamps or other adequate means to hold
the parts'in proper position and in close contact. All welded components -

~ shall be stress - relieved prior to machining. All welds in the gate leaves
shall be inspected by radiographic or ultrasonic methods. All defective welds
shall be repaired by approved procedures and reinspected. The process

- “ shall be repeated until all welds are approved by lhe Engineer. - R
- Welded rods, welding positions, welding: process, joint preparation, type of
" welding machine, weld examination by either radiographic, ultrasonic or all
other applicable methods shall be approved by the Engineer prior to

.. commencements of the work, and the resuits shall be recorded by the

- Manufacturer, and shall be submitted to the Engineer, if required. o
The gates shall be furnished complete with all rubber seals, wall plates, sills, -

7 wheels, bearings, grease facilities and all fastening materials needed. The S

alignment ‘of all sills, travelling profiles, etc., within the related structural
recesses shall be done by the Gontractor to the Engineer's approval. All
parts shall be made in accordance with the shop drawings approved by the - -
Engineer. - ' r R
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- The gates shall be accurately constructed so-that, when installed, each pair
- of roller wheels has a common axis, exactly honzontal and paraliel to the
¢ bottom sill.

All fabrication shall be such as lo ensure that the gales are free from twists,
bends and other deformations, to the satisfaclion of the Enginéer.

All parts shall be made accurately to industrial standards to facilitate

assembly, installation and repair. The Contractor shall assume responsibility

for co-ordinated and adequate design, conforming to the best engineering
- practice for the requirements of the work under these Specifications.

© All dimensions shown on the Drawings are minimum. The manufacturer
shall add such increases and finishing allowances as may be necessary to
ensure that no dlmensmn will be less. :

24 8 4 2 Installation

The Contractor shall mstall the gates and related componen!s as shown on
the approved shop drawings, including all accessories such as anchor bolts,
wall plates, guide rails and sill as far as necessary. All items lo be .
embedded in concrete shall be supported rigidiy and accurately before and
while concrete is be;ng poured. All aligning, supporting, etc., shall be done
by the Contraeter_ in accordance with good practise and to lhe requirements
. of the Engineer. Base plates, wall plates, guide rails and sills shall be
- grouted afterwards if shown on the Drawings or if ordered by the Engineer.
~ Grouting shall be performed by such methods as are approved by the
- - Engineer and shall ensure a solid settmg

" Upon completion all parts shall be cIeaned lubncated and otherwrse
~serviced by the Contractor. Grease, 10 be approved by the Engineer, shall
. be thoroughly worked into the cables. All pin bearings and roller bearings
- shall be grease lubricated. Hard grease is to be used in bearings and seals
- s0 as to ensure the |mpermeab1hly to water and moisture.
© Al closed gear-reducers shall be filled to the correct levels with lubncaung
" oil of lype approved by the gear-reducers manufacturer. Open gear -
- reducers shall have a good qualily graphite-grease applied on the teeth. Al
lubricants and cleaning agents shall be furnished by the Contractor at no
.- extra cost. .
.. All gate seals are to be mstal[ed as shown on the Drawrngs The srde seals
- shall be placed so that they are in contact with the wall ptates or side shields
~ throughout their length, in such a way that they are not deformed by the
~pressure against the side faces. The boitom seals shall contact the sill
" throughout their length. The Contractor shall take special care with seal
: jornls at the corners so as to prevent leaking at these places. -

’ The hoists shall be placed i in correct al:gnmenl with the gates The cab!es of -
- ' each shall be adjusted to thesame tension. ©
S T S - Al electrical works shall comply Wtih lhe requrrements of Sectlon TS 25,
' L “Eieclrrcal Works". L :
" The use of force dunng assembly shall not be’ to!erated Temporary

* construction may be fixed to the main structures only after the approval of

-7 the Engineer. If during assembly, chains or cables must be fixed to the
" foundations of any other part of the struclures, strong and sufficient timber
R SUpports shall be used to protecl the respectrve structures from any
After c!eanmg and lubrrcatlng, the Contractor shall prove the proper

' operatlon of each unit by runnlng each gate completely up and down for at

s 2- 33



least 5 times per gate. Should any part of these works fail to operate 1o the
satisfaction of the Engineer, such alterations shall be made by fthe
Contraclor as are requrred by the Engineer, without entaltlng extra payment

: thereof

24.9

24.9.1

: INSTALLATION AND TESTING

General

" The Contractor shall install ali eqmpment for each of the systems in the Baru

Pumping station in accordance with the procedures approved by the
Engineer and as speclfred hereunder. :

~ The systems to which this clause applies are as follows:

. The main pump system

.« The dresel engines for the main pumps and all auxrlrary equrpment
.« The dresel generalor system (Refer to TS 25, Electrical Works)

2_4.9.2

s The auxiliary pump system S R ‘
' f_ Al electncal systems assocrated wrth the above systems ';f' o
. Al electrical systems shall be installed and tested in accordance with

the provrsrons of the sectron TS 25, t:tectncal Works

1nsta|latron Lo : P
The Contractor shall remove the pumps dresel englnes generator “trash

. screen units, conveyor, and other auxiliary equipment from their respective

packing and shall inspect for damages. The Contractor shall repair or

- replace any damaged porlron of the various ptants subject to the approval
- ofthe Engmeer

Anchor bolts shall be cast in place in accordance wrth templates supphed by '

the respeclive suppliers of the various items of equipment. All anchor bolts

- shall be of stainless steel 316. S15 to BS 970 unless otherwise approved.
- The upper and lower beanngs for the screw pumps shall be mounted on

their respective concrete plinths and accurately aligned. -
The screw pumps shall be mounted on the beartngs and further checks and

~ of correct alignment of bearings made.

. Particular care shall be taken to ensure the correct alrgnment of the pump .

shafts and reduct[on gear boxes ;

- Adter final alrgnment the bearlng mounhng assemblres shatt be grouted with

non-shrink grout.

- The troughs for the screw pumps shall be formed as shown in the Drawmgs

using the method approved by the Englneer to the accuracy conSistent W|th

.. the recommendations of the pump suppher »

The bases for diesel engrnes generator and other auxﬂtary umts sha!l be
installed on their respectlve concrete plinths or concrete foundatrons

~ After final atrgnment the bases shall be grouted with non- shrmk grout.

All other equipment including, but not limited to, auxrlrary pump system

*equipment, trash system components, overhead crane system components

shall be similarly accurately installed and checked for correct placement,

alignment in accordance wrth the approved drawrngs and |nstallat|on
procedures Lo : LT S
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24.9.3.1 General .

* procedures shall be approved by the Engineer.

_24.'_9._3 Testing

All testing shall be perrforfned in 'accdrda'ncé with tﬁe Inspection, Testing and

. Commissioning Manual referred to in clause TS 24.1.14 and the guidelines
‘hereunder.

Prior to delivery to the éite_ eq'uip'r'nent' 'shéll be tlested and inspected

“according to the respective manufacturers’ quality control procedures. The

requirements of documentation and inspeclion by the Engineer or his
representative are described in clause TS 24.1.2 o

The Contraclor shall test each item of equipment, each system and the
overall operation of the Baru Pumping Station in accordance with the

'  specification and the testing schedule approved by the Engineer.

Before any test is made, the Conlractor shall check that every item of
equipment complies with the requirement of the specification, is instalied

" correctly, wilh correct alignment and with the proper conneclions with
~ associated equipment, and is in salisfactory operating condition. =

Each item of equipment and associated equipment shall be tested to prove
that the operation is satisfactory and its performance in accordance with the

- specified requirements and the performance i_ndic‘a_ted in the data sheets
~ supplied by the Contractor with his bid. . ... ' - -

All tests to be carried out in accordance wilh the épp'r'ov'é'd proced_ure shall
be witnessed by the Engineer or his representalive. The Contractor shall

give the Engineer at least 24 hours notice of any test he intends to carry out

 which is required to be witnessed by the Engineer.

'24.9.3.2 Tests at Site

Preliminary Tests _ ‘ S 7
Dufiﬁg and after the installation of each item of equipment, the Contractor

shall perform the following preliminary tests to establish the accuracy of the
© assembly, to be in sound condition to operate under.load and to prove the

adequacy of the materials and the workmanship's. All tests and tesl

Al electrical test shall be conducted in accordance with the _requir'efnents of

_+ + seclion TS 25, Electrical Works. .= - - . .o
-+ Operation tests of auxiliafy equipment - - .. . O o _
* Pump reduction gear and engine shaft alignment and measurement of
~pump flight clearances = . -7 DT
Ope_ratioh of the pumps and eng'ines, to 'c_heck be_aring operation, running
wccle@arances oo oi e s oo e
" Any -additional tests required by the Engineer to ensure the safely of the
~ equipment when operated -~ N e L -
- Tests on Completion R

" After all components of each ‘system have been installed, tested and found

to be satisfactory and each system checked for satisfaclary operation and .

" all necessary adjustments made, the Conlractor shall conduct operational

tests in the Engineer's presence to demonstrate that the entire work has

. . been properly installed, and is correctly adjusted to operate as specified.
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The Contractor shall make all final adjustment to the control and detection
devices. The Contractor shall be responsible for the operation of the system
during the test on completion.

Pump operation tests shall be made when water level in the inlet channel is
above levels at which the auxiliary pumps and the main pumps will operate

at their respective full capacities. All tests shall be caried out by the

Contraclor on his responsibility and at hls costs mctudrng necessary testrng

- equipment and instruments.

Electric power, fuel and other consumables is requ;red for any test it shall be

- provided by the Contractor at his own expense. The final resuits of all tests

including tests Fun by the Contractor shall be subject to acceptance by the
Engineer. :

Unless otherwise specrfred the Contractor shall submrt to the Engmeer five

(5) copies of all test or rnspectron reports

' Extended Testlnq

- Forthe purposes of verrfylng proper equment operatrng procedures testing

- shall continue unlil the end of the wet season following Completion. The

Contractor's obligation during this period, in addition to his obligations
regarding Defects Liability and Warranties, = shall be to provide all

o consumables for the complete operation of the pumping station and gates.

© Compliance with this requirement shall not pre;udrce the rights and

' ‘ entrtlements of the Contractor in relatlon to Comptetron _

2410

IMEASUREMENT AND PAYMENT . o
This clause specrfles the method of measurement and payment for the

mechanical works portron of the Works.

24, 10 1 Main Pump System

7 Mam Pumg

o Thrs clause covers the maln pump system specrfted in clause TS 24 2.

._ Payment for main drainage pumps shall be made at the prrce per set
~ - entered in the priced Bill of Quantities. = ca

"o ' For the purpose of interim payment sixty (60} percent of the pnce per s

Payment shall be made in the foltowmg manner

~set shall be paid in the form of a monthly progress payment upon
“arrival of each pump at the Site and upon submission of the fotlowrng
- documents: - : . - S

e Inspectton certlflcate rssued by the Englneer o

e - The remaining forty (40) percent of the price per'set whtch is deemed ;
- as the cost for instailation, supervision, operational test, training of -

local staff for the pump operation and maintenance, shall be following

the completion of testing of the entire system for the Baru Pumpmg a

station to the Englneer s approval.

e« Payment shall constitute  full compensatton .tor‘ desrgmng,
~ manufacturing, " delivering, installing, commissioning, - supervising, -

- testing and training of local staff for the pumprng facrt:tres operatron
- and all other assocrated costs B _ ,

. Gear Boxes o

Payment for gear boxe shall be'made at the price per set_:entered_ in the

priced Bill of Quantities. _ _ _
| TS 24-36
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. Payment shall be made in the following manner:

For the purpose of interim payment, sixty (60) percent of the price per
set shall be paid in the form of a monthly progress payment upon
arrival of each pump at the Site and upon submlssmn of the following
documents: _

Inspectton certificate lssued by the Englneer
The remaining forly {40) percent of the price per set, which is deemed

" "as the cost for installation, supervision, operational test, training of

local staff for the pump operation and maintenance, shall be following
the completion of testing of the enttre system for the Baru Pumpmg
station to the Engineer's approval. -

'Payment "shall * constitute  full compensatlon for . designing,

manufacturing, delivering, installing, commlsstonmg supervising,
testing and training of local staff for the pumpmg famhtles operatlon

:and all other associated cosls.

The items to be paid under this clause is as foltows

P_y ltem No. | - Description - { Unit of Measurement
.. |Fumishing and Instaling Main| . . set
C.3.1 T _ _
© L |Pump Units L
i c32 GearBoxes L s I - set

24, 10 2 Dlesel Engines for Mam Pumps 2

This clause covers the method of payment for the dteset englnes for the
main pumps as specified in clause TS 24.3

Payment for diesel engines for the main pumps shall be made at the pnce'
per set entered in the priced Bill of Quantities. : ,

Payment shall be made in the followmg m'mner'

For the purpose of interim payment, sixty (60) percent of the pnce per
set shall be paid in the form of a monthly progress payment upon
arrival of each pump at the Slte and upon submlssmn of the fotlowung
documents: . Lo . :

Inspectton certtftcate issued by the Engmeer

The remaining forty (40) percent of the price per ‘'set, which is deemed
as the cost for installation, supervision, operational test, training of -

- local staff for the pump operation and maintenance, shall be following -
" the completion of tesling of the entire system for the Baru Pumpmg
- station to the Engineer's approval DRI S

' 7Payment shall constttute fult compensatlon for manufactunng
" delivering, installing, commtsstonlng, supervising, tesling and training

of local staff for the pumptng fac;lltles operatton and att “other
associated costs.

.- The 1tem to be patd under thls ctause is as fotlows

Pay item No. 3 Descnptlon : - | Unit of Measurement

N C33 Dieset Englne Umts R e

24 10. 3Aux:hary equpment for Diesel Englnes

w0 This clause covers the method of payment for auxmary equment for diesel
- englnes as speaﬂed in clause TS 24 4 _ e _ :
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Payment for auxiliary equipment for diesel engines comprising Fuel Transfer
Pump, Fuel Storage Tank and Fuel Service Tank shall be made at the
_respeclive prices per set or lump sum price entered in the priced Bill of
Quantities. . _

Payment shall be made in the fo!lowmg manner:

. For the purpose of interim payment, eighty (80) percent of the price
shall be paid in the form of & monthly progress payment upon arrival of
each unit at the Site and followmg the issuance of an inspection
certificate by the Engineer.

e - The remaining twenly (20) percent of respectwe prices, which is
deemed as the cost for installation, supervision, operational test,
training of local staff for the pump operation and maintenance, shall be
made following the completion of testing of the entire system for the

~ Baru Pumpmg station to the Engineer’s ‘approval.

. Payment shall constitute full compensatlon for manufactunng,
delivering, installing, commissioning, supervising, testing and training
of local staff for the pumplng facilities operatron and all other

N assocrated costs. _

~ Items to be paid under this clause are as follows

Pay [tem No. g Description - -~ | Unit of Measurement

- C.3.4 Fuel Service Tank -~ 0 - set
- G.3.5 Fuel Transfer Pump : set
C.6.6  |Fuel Tank and Accessor_re_s R R - NS

C6.7 .Groundrng (_rfuel tankl LS -

24 10.4 Piping Systems

This clause covers the method of payment for auxrlrary equ:pment for dlesel

~ engines as specilied in clause TS 24.5.

Drscharqe Piping for Auxrl:ary Pumprnq System

. No separate payment shall be made for this item and the cost of prpmg shall
~ beincluded in the price for the auxrl:ary drainage pump system

Fuel Supply Piping System

Payment shall be made at the Lump sum price stated in the Bill of
- Quantities for the completed fuel supply prpmg system in place and

: . approved by the Engineer.

 Payment shall constitute tull compensatlon for supplyrng, |nstatllng,'

commrssronrng, supervising, testing and commissioning of all prprng valves
and other piping system components up to the flanges of the various tanks
- and equipment served by the piping system. The vent pipe for the fuel tank
" is also included in this item. The prrce shall also rnclude allowance for

' training of local staff for the pumpmg facmtles operatron and aII other

assomated cosls
The item to be pald under thrs clause is as follows

I—Pay Item No. o Descr:pt(on [ Unit of Measurement

*' [. _ _C.3.8 Prprng System .. | - .oLS

24.10. 5Auxrllary Dramage Pump System P TP S
" This clause covers the method of payment for the auxrliary dramage system_

spectfred in clause TS 24. 6 :

TS 24-38
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Payment shall be made at the lump sum price entered in the priced Bill of
Quantities for the Auxiliary Drainage Pump System, in place and approved
by the Engineer.

Payment shall constitute full compensatron for manufacturrng, delwenng,
installing, commissioning, supervising, testing of the complete auxiliary
drainage pump system, including all associated piping, and for training of
local staff for the pumping facilities operatron and all other associated costs.

_The item to be paid under this clause is as follows:

Pay item No. Description Unit of Measuremenj
é ' C.3.6 . |Auxiliary Drainage Pump System - LS.

24.10.6 Overhead Crane

This clatise covers the method of payment for the overhead crane system
specified in clause TS 24.7 : : _

~ Payment shall be made at the price for the complete set as entered in the

- priced Bill of Quantities for the Overhead Crane, in place and approved by
. the Englneer L

: Payment shall constrtute futt compensatron for desrgnlng, manufactunng

. delivering, installing, commissioning, supervising, testing of the complete

grane system (excluding the rails which are included in payment for building

- works), and for training of Iocal staff in the use of tne crane, and all other
associated costs.

. The item to be paid under this ctause is as foltows . o
Pay ltem No.. | " - Description = -| Unit of Measurement

- C3.7 . [|Overhead Crane = . .| ... set

24, 10 7 Gate Works o

. This clause covers the method of payment for the gate works specrtred in
© clause 15248 : S

Gate Leaf Guide Frame and H0|st

~Payment for gate leaf, guide frame and hoist shall be made at the
_ respectwe prices per set entered in the prrced Bill of Quantrtres

Payment shall be made i in the foltowmg manner -
. For Gate Leaf and Hoist: e e

e For the purpose of rnterrm payment Stxty (60) percent of the price
-~ shall be paid in the form of a monthly progress payment upon arrival of
" each complete set at the Site and followmg the rssuance of an

: rnspectron certrfrcate by the Englneer

e ‘The remaining twenty (40) percent of respectlve pnces whtch are
S _ . deemed as the cost for installation, supervision, operational test,
@ T trarnrng of local staff for the gate operation and maintenance, shall be
o 7 made following the comptetron of testmg of the comptete gate system

- to the Engrneers approval : R

' For Gurde Frame:

Payment shall be made fottowrng comptetron and comptetron and testrng '
_of the gate system to the Engineer’s approval. - :

. _ Payment shall constitute full compensatron for desrgnrng, fabrrcatmg,
delivering, installing, supervising, testing and training of local staff for in
gate operatton and malntenance and for att other assocrated costs
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Stop Logs

- Payment shall be made at the Lump sum price entered |n the prlced Brlt of
Quantities for stop logs.

Payment shall conslitute full compensatlon for desrgnlng, supplying,
~ installing, testing, removal and stacking in a nominated place in the pumping
“station complex of stop logs and the related spreader beam : C

ltems to be paid under this clause are as follows: _

Pay item No, Description - Unit of Measurement
- D.24 Gate Leaf set

D22  |Guide Frame i set
" D23 |Hoist i set

D24 Stop Log s

24.10.8 tnspectlon and Test

. This clause covers the method of payment for the inspectlon and testmg of
- all mechanical works as specmed in clause TS 24.1.14.

o Payment shall be made at the lump sum price entered in the priced Bill of 7

Quantities following comp!ehon of aII mspectlon and testrng to the approval
“of the Engineer. -

Payment shall constitute fuII compensatlon for supptyrng ‘the toots

- specialised equipment, specialised personngl, the cost of expenses for the
" Engineer or his Representalive to attend specified workshop test, the cost of
- all consumables for the Extended Testing and any associated costs.

Interim payment shall be made in accordance with inspections compteted :

and shall be based on the Contractor's breakdown of the [ump sum pnce
. The item to be paid under thrs clause is as follows: A
Pay Item No. , Descnptlon ' Unit of Measurement

C39 - Inspectien and T'est '_ : l_-_.S.

24 10.9 Mamtenance Tools and Spares

This clause covers the method of payment for. the turmshrng of matntenance

tools and spare parts specmed |n clause TS 2419 and TS 24 1. 8 -

" respectively.

. Payment shall be made at the Iump sum pnces as entered in the priced Bill |

of Quantities the following delivery to the Site of comptete sets of spares
- and tools {complete with tool boxes for each set of tools) in accordance with
the schedules of spare parls and maintenance tools for each system as
"enlered in the data sheets appended to the Contractor 'S b;d

: . Payment shall constitute full compensatron for supp[y:ng the tools and, .

_ spares as specified, and any associated costs. .
items to be paid under this clause are as fo!lows L

Payltem No. | = - Description Unit,of_‘_{t_tte_asur_e‘me’n_t—
D25 Spare Parls (for gate) - "L.S_

~ €310 |SpareParts . s

C.3.11 - Malntenance Toots , },'_'L.S._ :
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' . .-The completed data sheets E1 to E 7 sha!l form parl of and shall be read in

25.1

25.1.1

SECTION TS 25. ELECTRICAL WORKS

' GENERAL REQUIREMENTS

General

This section of the Technical Specmcatlon covers the general and specmc
requirements for electrical works for the Baru Pumping Station and Baru

Gate and all electrical works associated with the mechanical works for the
Baru Pumpmg Station and Baru Gate described in Sectlon TS 24 which

~_shall be read in conjunction with this secllon

Unless otherwise specified, electrical works for Bwldmg Works as defined
in Clause 27.2 of TS 27, shall comply with the technical specmcatwn for
electrical works appended to secion 1S 27. -~~~ ~

 The general requirements in clause TS 25.1 shall apply to all electrical

25.1.2

works to be performed under the Contract including electrical works
associated with the above ment(oned mechanical works. -

Apphcable Standards and Regulatmns

The following standards shall be applied to the de31gn and manufacture of .
the electrical equipment and fitlings: -

. National Electrical Code "~ . © v ool (NEC)
"'+ * - National Fire Protection Admi'nis'tratioh Con ol (NFPA)
e Ap'plicable Regu!a'lion'a'nd Slendard ' T _

o National Electncal ManufacturersAssomatlon C . (NEMA)
~+ Underwriters’ Laboratories . o {u) B

e lluminating Englneenng Socsely f: (IES)
e 'Japan Induslnal Standards v - o o I8y
"« Inslitute of Electronics and Electrical Englneers o (IEEE)

e Intemataona! Electrotechmcal Commission .~ (IEC)

Data Sheets

o _conjunctlon W|th this section ef the Technical Specification. - -

25.1.4

Warrantles St T o
" The Contractoi shall prowde warranties guaranleelng the p!ant supphed

under the Contract from the manufacturers/suppliers of all electrical plant.

" Such warranties shall have a minimum duration of 2 years from the

' Completlon Date and shall be made out in favour of the Employer. The

- warranlies - shall be consistent with -the information provided by the

26.1.6

Contractor in the approved data sheets forming pari of the Contract

SpareParts _ . B T I RNt
~ The Contractor shall supply spare paﬂs for malntenance purposes sunlable
for 5-years operation, in accordance with the approved schedule, based on
the accepted recommendanons of the Contractor made in completed data

" sheets appended lo his bid for all eleclrical plant provide under the
Contract. -~ o ' :

L T825-1



25.1.6

- 261.7

Maintenance Tools

The Contractor shall supply tools for maintenance purposes suitable for 5-
years operation, in accordance with the approved schedule, based on the
accepted recommendations of the Conlractor made in completed data
sheets appended to his bid. '

Qualifications

Al specralrsl sub- contra_ctors performrng work under lhe Conlract shall meet

the following criteria:

~»  They shall be compames which have regularly prowded the similar type

~of works to that required for not less than 5

» Their workmen shall be well lrarned and experrenced in the type of
- Works requrred ' o

| AII specralrst supplrere cf equrpment shali meel lhe followmg cnlerra

- They shall have been regularly producing systems of typee requrred for

“-not less than 5 years before the date of submission of Bid.
s They shall be capable of provrdrng immediate emergency service within

three (3) days after notification by Employer.

"~ ¢ They shall be capable of entering into" full service maintenance

agreement with Employer after the expiration of warranties.
o Their workmen shall be well trained and expenenced in lype of works

- required and in direct employ of the manufacturer.

e ,'They shall issue warranties for all plant supplled by then in accordance

2518

with the requrremenls of lhe Contract.

Codes lnspectlons Permrts and Fees
The works under this Contract is to be mstalled accordmg to the

requaremenls of the latest indonesian codes for electrical works, and the

applicable ordinance and requirements of the power authorily'(PLN).

Nothing contained in these Specifications or shown in the Drawings shall be

construed as to conflict with National and Local Ordinances or Laws
governing the installation of electrical works, and all such laws and

ordinances are hereby made part of these Specrfrcalrons The Conlractor is |

required to meet the requirements thereof.

-~ All permits and electrrcal fees required for this works shall be oblalned by

and at the expense of the Contractor. The Conlractor shall furnish the
Engineer and the Employer final cerificates of inspection and approval from

the proper government authorities after the completion of the Works. The =~
Contractor shall prepare all as-built drawrngs and all other papemrork .

L requrred by the approvrng authorities, -

25.1.9

As- Burlt Drawrngs '-

~ As-built Drawings shall be’ prepared by the Conlractor in accordance with

clause 1.4 4 of the General Specrlrcahon

25 1 A0 Shop Drawmgs and Samples 7

- Shop Drawings and samples shall. be submltted by the - Contractor in

acc_ordan_ce with requirements of clause 1.4.4. of the General Specification.
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The Contractor shall submit to the Engineer for his approval samples of
conduit, wire, wiring devices, finished plates and of any other items as may
~be requested by the Englneer o :

25, 1 11 Mrnor Modrflcatrons |

The plant and equipment layout as drawn is based upon prelrmrnary

~ drawings and details and show conditions as accurately as possible. They

- - are diagrammatic and do not necessarily show all fittings, etc., necessary to

~ fit actual condilions. The locations of outlets, apparatus and appliance

~ shown on the plans therefore are approximate. The Contractor shall, in

consultation with the Engineer, be responsible for the detailing and proper

~ location to make fit with architectural details and provide all necessary

. fittings and appurtenances as may be required by the Engineer at no exlra

. cost. The Contractor shall be responsible for venfyrng the actual location of
- oall rtems : . _

S5

25 1. 12 Approvals and Substrtuttons . S

7 Wherever hersinafter the words “for approval” or approved (make type,
- size, arrangement, etc.) are used, especially with regard to manufactured
- specialised equipment, etc., or wherever it is desired to substitute a different
~ make or lype of apparatus for the one specified, all information pertinent to
the adequacy and adaptability of the proposed apparatus, shall be
submitted to the Engineer for approval but based on the Drawing details. All
. location for the etectrlca! equrpment shaII be sub]ect to the approval of the -

' _Englneer _ :

251 13 Subcontractors

" The Contractor shali be hetd fuIIy re5ponsrbte for the work of any
" subcontractors performing work or for manufacturers supptymg materials,
as it is intended that the Electrical Works, when finally delivered to the
Employer shall be ready in every respect for satlsfactory and etfrcrent
operation. . . .. R .

251 14Workmanshrp : T .
-~ The work throughout shall be executed in the best and most through '
- manner under the direction of and to the salisfaction of the Engineer, who
- will interpret the meaning of the Drawings and Specifications and shall have
. power to reject any work and materials which in his judgement are not in full
s accordance with the DranQS and!or Specrttcatlons o

251 15 Standards of Materrats S o S
C - All materials shall be new ‘and sha!l conform wnh the standards listed in
€& .. clause:25.1.2 for every case where such standard has been established for
' : o the partrcular type of material in question. . R L _
Al materials on all systems shall comply w:th the Specrfrcatrons unless _
~ specially excepled and all materials where not specrfled shall be of the best

~ of their respective kind.. o o
© - Detaills of specified materrals shown on the Drawrng shatt be submltted for

e f‘“_approva| as requrred by the Englneer Ly
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25 1. 16 Approval of Materials

~ All materials shall be new and shall meet the requrrernents and shall bear
the inspection label wherever standards have been established. Within thirly
(30) days after the issuance of Letter of Acceptance, and before any
materials or equipment are ordered, the Contractor shall submit to the
- Engineer for his approval, a complete list of materials, apparatus and
equipment, in triplicate, giving the manufacturer's name, address,
descriptive data, trade name of item, rated capacities, certified analysis,
calalogue numbers, etc.,, and when called upon to do so, complete
specmcatlons Drawzngs or samples which he proposed to use or install,

25, 1 17 Ground Test '

The entire installation shall be free from improper grounds and from short

~ circuits. Tests shall be made in the presence of the Engineer. Each panel
shall be tested wilh mains connected to the feeder branches, and switches

* closed, all fixtures in place and permanently connected, lamps removed or
omitted from the sockets and all wall switches closed. Each individual power

- feeder shall be tested with the power equipment connected for proper and
- - intended operation. In no case shall the resistance be less than that allowed
. by the Regulations for Electrical Equipment of Buildings. Failure shall be
: corrected in a manner sallsfaclory to the Engineer ' :

25 1 18 Performance Test

it shall be the responsrbrllty of the Conlractor to lest all systems of the enllre
~ electrical installation for proper operational conditions. These conditions
shall apply to the power and lighting installation as well as low voltage and
- alarm, conlrol, and signal systems. Where sequence operation is required,
. the Contractor shall test for proper sequence for lhe entire electrical
instaltation and for salrsfactory workmg condltlon as approved by the
Engmeer - S e : _ . L _

25 1. 19 Related Documents

General, '
Materials and equipment shall nol be ordered or fabrlcated untll submlltals
.- have been approved ‘ : : :
Shop-Drawings: R R L IR e
Shop Drawings shall be completed in accordance Wllh lhe requ1rements of
' clause 1.4 of the General Specmcatlon and shall |nd|cale lhe followang
Complete dlmensmnal data. R R
Elevation views for complete representalron - o
_ Construction details for anchorages lo structures. R
Arrangement of devices and appurlenances. R -
Walerproofing detalls for exterlor and underground works and
penelrations.” Dol e , -
Location and size of connecl(ons IR
+  Identification schedules. - B 3 L
¢ Substituted equipment or materrals requmng changes in S|zes
, connections, arrangements, instailations or wiring.
+ Wiring diagrams as specified elsewhere hereln for work and syslems as
proposed. _ :
~«  Manufacturer's certified drawmgs for all major eqmpmenl ltems
¢ Detail wiring plans for all electrlcal syslems

s 25_-4,

AT
iy



o~

* Material/Colour Samples: Provide for primary materials or finishes or
other components and when requested by the Engineer.

Cetlification of Materials:

Cerlificates shall be obtained from equ:pment or system manufacturers or

from independent testing or agencies employed by them, indicating

compliance with requirements specified herein for various items of

equipment and system : -

25 1 20 Supervrsron of Etectrrcal Works 8
General Electrical Works: Contractor shall furnish full-time services of one
or more experrenced professional electrical engineers well gqualified in
~ directing and overseeing all phases of works of type required.
The Contractor shall provrde the services of manufacturers’ specratrsed
engineers in full-time service as necessary t{o supervrse equipment
instaltation and for the execution of testing and commrssroning specialised
equipment supptied. :
Supervisory Personnel: The Contractor shall maintain the supervisory.
. personnel at the Site, for as long as necessary to continuously supervise all
- of various phases of Works required, including installations, erection,
 testing, commissioning, start-up adjusling and initial operatrons and for
instructlion of Empioyers operating personnet ‘ T
Retarning or arranging for manufacturer's representatrve shall not be
- construed as waiver of responsrbrlrtres of the Contractor under the terms of
the Contract. o : . :

25 1. 21 Product Requrrements

. Electrical Materials, Assemblres and System unless or except as otherwrse
shown, specified or approved, shall conform to the foltowmgs E '
Manufacturer's first quality line of standard andlor series or factory

- fabricated it rtems as shown in the Drawmgs or specmed _ E

" Comparabte materrais assemblies and system of manufacturers other than
as specified may be proposed where differing in minor details only and
otherwise comply with requirements shown or specrfred subject to prror
approval by the Engineer. : '

~ Materials and equipment shown or specrfled shall be essentrally standard

- - eatalogue products or approved manufacturers and variations there from
shall be oniy as specified or approved by the Englneer L _
 Where two or more units of same class, lype or kind are requured units
shall be products of a single manufacturer. However, component parts of a

- system need not be products of same manufacturer. . - ..
'_Where a device, part of piece of equipment is referred to in smgular :
~ number, such reference shall appiy to ali servrces or parts requrred to L
o compiete the works o :
" Electrical parts and components rdentlcal throughout each electrrcal system :
- shall be readrly |nterchangeabte

25 1. 22 Equrpment Work Reqmrements .

- Equipment shall be espemaliy demgned for partlcuiar use functron or
* operation intended and items of the same kind shall be designed, fabricated
and suppired by a srngie manutacturer for all works under this Contract '
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- Each system of equipment shaII be desrgned fabrrcated and furnlshed by a
single manufacturer. :

Equipment, materials and appurtenances specrfred shalt be new, and shall
be installed as indicated; shall conform to respeclive specifications and
requirements as specified or approved; and shall be rnstalled complete
tested and made ready for services intended.

Products for Works under this Contract shall be desrgned fabrrcated and
constructed for the purpose and use intended; and in accordance with or
capable of meeting standards for Electrical Works as specified herein or
under other Technical Sections as approved by the Engineer, .

- Compliance shall be substantiated by sufficient and adequate prototype
tesling or otherwise evidenced by such operalional reports and data as may
be required by the Engineer to fully demonstrate performance
characleristics, operational qualrtres retrabrtlly, safely and other relevant
consuderattons : : _ . .

25. 1 23 Executron Requrrements

Prior to commencrng electrical works the Contractor shall review detarls of
. electrical works with the Engineer, mcorporatlng adjustmenls deemed
" necessary and as directed.

For interior works building shall be adequately closed andfor protected

For installation of equipment or other sensitive equipment or components
~+ building shall be entirely enclosed and fully protected; and specnfrc interior
protection arranged for and installed.

. Works shall not proceed untrl the Contractor has vertfred the followmg

. Supportrng construction to be in proper condition and any |mproper
- construction condllrons have been corrected re- rnspected and

_ approved - : - '

e 'Layouts locations and tolerances are correct for this Work

» Respective areas recervrng works have been |nspected and approved
'_by the Engtneer 3 _ _

25.1.24 Completron Requrrements
General

- Remove waste and debns resultlng from thls works as Work progresses
and upon completion. Lo L
Service and adjust moving or mechamcal pads for smooth quret and proper
- operaling condition. - : : Dl

7 Touch-up abraded or damaged palntrng or galvanrzmg
- When Completed: = : Feonan -

Exposed surfaces shalt be clean and free trom dust drrt scratches dents T @:
~ broken parts, mrsallgned or rmproperiy frtted ]omts stams dlscoloratlon or : -
~ other defects or damages ‘ o :
Installation shall be free from exposed fastenrng, unnecessary cuts holes
blank plates, advertrsrng labels or srgns olher lhan as partlcularly spec:fled_
or approved. :

* Each hole and all openrngs reqwred for the pulllng of wire msrde cable prt
" shall be sealed off after the works for possrble entry of rnsects and forergn
_ materrals ' R :
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Exterior or below grade installation shall be watertight throughout and free

- from leaks or entry of water into or through interior or concealed spaces of

structures.
Each item, unit or assembly shall be tightly and rigidly secured in place free

- from unnecessary movement, squeak or rattle.
- Each item, unit or assembly shall be set straight, plumb and level;

accurately posmoned at locations reqmred adjacent similar units shall be

_accurately aligned.

Movable mechanical items or dewces shall be serwced and adjusted to
operate smoothly, quietly, easily and without binding. -

Mechanical assemblies or system shall be serviced and adjusted to operate
in compliance with performance reqwrements shown or specified, and

. tested as specified. .

Electrical dewces assemblies or systems shall be properly connected and

- grounded, operating in compliance with pen‘ormance reqmrements shown or
: spemfled and tested as specified. _ :

25 1 25 Semclng Requrrements |
- Lubrication:

: Lubncal[on facmtles shall be lncorporaled for all parts mvolvrng friction and

wear, other than where suitably covered or protected by resilient materials
or provided wrth life-time packing or fittings, at no extra cost.

. Include all necessary grease fittings, oiling caps or other like facililies as

required to mainfain equipment properly protected, The same lubncatron

2 system should be used for items of similar equipment.

Locate lubrication facilities where they are readlly visible and posmoned :

- where easily accessible. -

Service Tools:

. -_Two complete sefs as reqwred for each equrpment itern or system or work.
Tools shall include all necessary lubricating tools and supplies and any

spemalrsed hand tools ‘necessary for operalron adJuslments or regular up-
Keep service. -

~ Each set shall be contained in a su1table metal box or panel The outside of
- the tool container shall be clearly ldentnfy the respecllve equrpment for which

the tools are required.

25 1 26 Malntenance Servrces
The Contractor shall furnish malntenance and call- back service for a!I

electrical systems after completion and placed in operation for the duration

of the two-year Warranty penod applrcable to all mechanical equrpment
. ..The maintenance serwces shall consrst of examinalions of equmenl '
- adjustments, lubncatron “cleaning, prowsron of supplles and parts to keep_ _
~ the equmenl in proper operation. : '
-~ When such adjustments, parts or repalrs are made necessary by abuse
" misuse or other cause beyond control of Contractor, or manufacturer, same
¢ shall be provided except that an addlllonal reasonable cost shall be pald by
‘Employer subject to his prior consent. E
¢+ All works will be done by trained employees of the Contractor or
manufacturer during regular working hours of the trade. .~ .. - ...
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Emergency services shall be available when called for, at additional cost to
Employer except  where cause are  allributable to Contractor or
manufacturer. : -

?5 1.27 Certrfrcatron of Installatron

Certification of the mstallatton is requrred for all general equrpment work and
© . systems. . :

It shall be prepared by the Contraclor or by mdependent testlng agencies
- regularly providing test and mspectron type works requrred and as retalned
by the Contractor ' :

25 1.28 Malntenance lnstructrons

Maintenance mstructlons are reqwred for each of lhe varlous electrical

systems.

They - shall include - manufacturers . recommendations ~ for
daily/weekiy/monthly maintenance or up-keep which should be performed

by the Employer between times of manufacturers servrce marntenance _

calls.

25.1 29 Operatmg Instructions

The Contractor shall provide operallng |nstructrons for general use and _

operatlon of various items of equipment and systems.

Each set of instructions shall be specrfrca!ly prepared for equrpmenl or
systems as |nstalled S o . :

25.1.30 Servrce Manuals

The Contractor shall provrde Basic Servrce Manuals These sha!f be
provided as part of initial submittals and shall include:

. * . Complete list of spare pans and current price lists lhereof ,
e List of espemally critical parts recommended by manufacturer which
.. are being supplied by the Contractor under the Contracl.
~ The Contractor shall provide Complete Service Manuals whrch shall include
the following : :

Ali data as requrred for Basrc Servrce Manuals

Other data as may be particularly requrred

- Wiring diagrams for Works as installed.

Complele Equipment Identification Schedu!e for Work as mstalled

26.1 31 Equrpment Identrfrcatron Srgns 'j.

Equ:pment |dent|rrcatron signs are to be provrded for each item of electrlcal -

equipment item in readily visible locations. Each sign shall be installed level
~ and symmetrically posrtroned Signs shall be prepared in accordance W|th
the following: : _ R

} Slqn Descrrphon

 Size: Surtable for size of equment upon whrch srgn rs mounted

- Type: Laminated bakelite with engraved letters or other standard wrth :

equipment manufacturer as approved by the Engineer. -

" Colours: Black plaque whrte Ielters un!ess otherwrse drrected or approved -

- by the Engineer. - _
Letters: Plain block or golhlc sly!e only
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Designation

- Named acrylic resin plates shall be posted at the upper part on front surface
of all panelboards such as distribution boards equipped with circuit
breakers, relays, fuses, etc., lighting panels, motor contro! panels and
terminal boards for grounding and communication wiring.

Named acrylic or metal plates shall be posted near meters, relays, swrtches
on the front surfaces of all panelboards.

Pilot lamps and indication lamps on front surface of aIl pane[boards shall be
etched and imprinted. -

Acrylic resin name plates shall be posted on cucurt breakers relays,

- connectlion terminals and other parts in all panelboards : _

' ldentlfv individually:

Each motor control centre and control panels

Each panelboard > : N

Each disconnect swrtch or crrcurt breaker regardless |f whether separately
o mounted or grouped with others in a smgle housmg
. Each wrre or cable in each secondary feeder .

“Each wire or cable in a feeder and control shall be rdenlrfled at lts termrnal
points of connection and in each pullbox, Junctron box, wueway, cable rack,
cable trench and panel gutter through which it passes.

. .. The nomenclature used to identify swilchboards and panelboards shall
i desrgnale the numbers assrgned to them.
. - ‘The nomenclature used to identify swrtches or crrcurt breakers shall
g ' - ~ Where they disconnect mains or services, it shall designate this fact
o o together with suitable differentiating nomenclature where more than one
. service or malns is mvolved ‘ :
' Where they control feeders, it shall de3|gnate the feeder number and the
name of the toad supplled -

25 1 32 Manufacturer S ldentrfrcatlon o S
- Manufacturer's identification is requrred for each factory fabncated fixture or
~equipment item. It shall be applied on items to be concealed when installed
and normally closed, shall be readily visible and readable when opened.

Such labels or nameplates must be those standard with manufacture shall =~

be non-corrosive and durable, and permanently attached.

,-'_V'Labels or nameplates shall state fixiure or eqmpment |tem type model
number, ratlng current charactensllcs elc. _

251 33 Clrcmt Dlrectones o . .
és - ... Current directories are requrred for each panel contarmng electncal control
T - orsafely dewces and shall be installed at the back of panel doors. |
' I - Each directory correlated with panel as arranged and installed and in type-
. wiitten formonly. o . :
" Each directory shall be protected and relamed by sunable frame and clear _
_ glass or plast[c cover. _ : :
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25.1.34 Keyed Locks and Switches

Locks and switches required to be keyed shall be master-keyed to one set
. or sets for common lypes of facilities such as panelboards and for various
- different locations such as different buildings or areas of usage.

The Contractor shall submlt proposals for keyrng for the Engmeers
.. approval. . o -

Keys Required: - : : .
~ Master keys and change keys: not Iess than 6 each shall be provrded
Duplrcate sets of aII keys shall be provrded by the Contractor

25, 1 35 Attachment to Structures
General:
Types of aftachments shall be approprrate for materials and condrtrons
encountered and only as shown, specified or approved. - :
Sizes shall be adequate for loads and forces involved.

Cuttrng or welding to structure for support shall be permitted only as and
where specmed or approved by Englneer for each specmed condrtron or
location.

Supporting piping or equrpment by attachments drrectly to metal deckmg
shall not be pernitted. -

Steel items shall be hot- -dip galvanlsed or pamted in accordance wrth the
specification for protective treatment of metatwmk in Sectron TS 24 of the
Technical Specification. g Lo .‘

: ContlnuousSupports S TR . ' _ @

" Continuous supports shall be of the manufacturers standard prefabricated

type of C-Channel and shall be roll-formed from steel strrp thickness not

“less than 2.5 mm and in standard length umts requrnng a mlnrmum number
- of splices. e '

Continuous supports shall be comp!ete with matchlng splrces covers rnselt :
devices suitable for hanger rods, elc. requrred to be supported. ' Pl

. They shall be secured lo overhead concrete usmg unlt anchors set through
pre- punched holes i in C Channel webs :

' _ Umt Anchors

Unit anchors shall be manufacturers standard type of steel msert bolts
~ designed for use in hardened concrete, with pre-tested and predetermined
load values; and in various types and srzes surtable for varylng lnstallatron
requirements.
~ Each unit selected shall be in accordance with manufacturers cemfled Ioad_, -
~ carrying capacily tables, as approved. _ : A
- Each unit shall be selected to safely support works requured and when -
under full load cond|t|ons and as appropnate to whlch attachment is bemg L
madej-‘ -
" Selection of anchors shall be made uslng Factor of Safety not less than 5
times the loads to be supported. C :

In any and all cases, bolt shank diameter shall be not less than 15 mm
Other Consrderatron :

Heavy items in Stee! Framing shall be attached usrng machrne bolts nuts
and washers set through dnlled holes : '
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Light items to Steel Framing shall be attached using machine screws set
into drilled and tapped holes or set through drilled holes and with nuts and
washers.

Light ltems in Sheet Metal shall be attached w1lh self tapprng screws

- Wood, fibre, plaslrc or lead type inserts shall not be used.

25 1 36 Protectlve Coatmg

General

Protective coalings are required for materials and equipment not otherwise
pre-finished, protected or included for field painting.

~ Painting work and materials reqwred herein and not otherwrse specrlled

shall be in accordance with applrcable requrrements specrfled under clause

TS 24.1.18,

includes all locatrons whether exposed or concealed in completed work.

- Painting

~Unless otherwrse specrfred all raceways, condurts cable trays boxes
- supporting devices and other materials and equipment seen visibly from

outside shall be painted in accordance with the Engineer's instructions.

Metalwork which is normally painted in the factory before dispatch, shall be
prepared by filing or wire brushing and rubbed down or similarly prepared to
a smooth and rust-free finish and then given one prime coal, one or more

- undercoats and one more top coats of approved paints. The second top

coat shall be of a different shade of colour. Metalwork mslalled to outdoor

~ shall be painted wrth epoxy to avoid sea air corrosron S

Metalwork which is normally palnted on Site shall be prepared as aforesaid

and given one coat of approved preservalIVe palnt before leaving the
-~ factory. :

- Metalwork which will be erected in the open shall be glven top coats of
l brtumen based paint with approprrale approved prrmer and undercoat.

" Where alumlmum paint is specrfred the paint used for the undercoat shall be

of the same qualrty as the top coat but slrghtly coloured by the addrtron of
washing blue.-

_ ' The inside of control cub|cles cabrnets etc. where condensatron rs liable to
~ - oceur shall be coated with approved anti- condensatron composition.

All brlght metal parts shall be covered before shrpment with an approved

~ protective compound and protected adequately during shrpment to Site. The

protectwe coatrngs wrtl nol be removed untrl necessary

25 1 37 Safety Eqmpmentand Notrces " -

- Copies ‘of all statutory safety notrces regu_lations and instructions for
resuscitation and treatment after electrical work shall be prominently

. displayed. Such notices shall be lreated with clear varmsh and mounted in a
- suitable frame.

~ Danger signs on the motor centresfcontrol panels shall be prowded

.. The Contractor shall provrde a Varnlshed and mounted (on ‘suitable hard
- backing) and framed (in glass panel) copy of the main single line diagrams

showing clearly the full details of the electrrcal and mechanlcal system as

" ‘supplied and rnstailed
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25.2

25.2.1

25.2.2

- POWER INTAKE CABLE WORKS

Descrrptron of Works

This clause covers the technical requirements for the materials,
workmanship, fabrication and installation of power intake cable works, to
include but not limited to, all cabling works between the secondary
connection terminal of PLN's distribulion transformer and [(kWh Meter &
Distribution Panel] installed in the pump control burldrng. and grounding

rods.

Materials

Materials shall conform to the respective specrfrcatrons and standards and

to the specifications herein, Eleclrical raling shall be as mdrcated
Cable

. Cable shall be 600 V Ctass XLPE (Cross Ilnked Polyethylene msulated angd

PVC sheathed) cabte

'_ Condurt

- . Conduit shall be PVC (Polyvrnyl Chlorrde) condurt for electrrcal cable '

2553

- installation.

Installation

e Condurt 7 |
B Underground condurt shall be rnstalted to 600 mm in depth and excavatron

- and back filling shall conform to the requrrements of Sectron TS 2.1 Earth
- Works of the Technical Specrflcatron

- Bends of conduit shall be so made that condurt erI not be m;ured and that
‘internal diameter of conduit will not be effectively reduced.

- Field bends shall be made only using bending equrpment rntended for the

- purpose and with radius of curve of mner edge of bends not Iess than 6
- times nominal diameter of conduit. ' :

All joints between Iengths of condui, and between condurt and couplings,

fittings and panel shall be made by a method approved for the purpose

Where the ‘conduit passes through the burldmg walls and floors, holes shall

be completely frlted usrng surtable non-ﬂammabte and Waterproof seatrng

o materials.

‘Cable , L o .
- Cable shall be full-length cable and contmuous from ongrn to the panel

' termlnatlonwrthout splices in intermediate. - SRR ; A
- All termination of the cable shall be protected from accldental contact

- deterioration of coverings and morsture by the use of termrnatrng device and
" materials. - : S o o :

" Grounding , _ ,
_The neulral Iine of the servrce cable shall be grounded

Groundrng elect rods shall be’ copper bars of 15 mm dlameter and 1500 mm
tength. -

' Groundrng conductor shatt be bare soft drawn copper wrre and sectronal
- area of wire shall be not less than ?0 mm?, y

TS 26442
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25.3.2

MAIN CONTROL PANEL

Descrrptton of Works

- The works comprises the supply, installation, tesllng and commlssmmng of

indoor use metallic panels in accordance with the drawings, the
specifications and the instruction of the Engineer.

Main Control Panel

95.3. ? 1 Composntron

~The Main Control Panel shall consist of the followmg secllons
+  kWh METER & DISTRIBUTION PANEL S

) MOTOR CONTROL PANEL

. WATER LEVEL INDIGATION AND ALARM PANEL

. BATTERY AND CHARGER PANEL

- The panels shall be fabricated as one unzt wrth modules havmg srmllar”
- dimensions, finish and conllguralton ' '

o 'All panels shall be prowded with both of front and rear access doors

25. 3 2. 2 Enclosure B

The enclosure shaII be made of sheet steel of mlnlmum lhrckness as

~ follows.

. For enclosure 2 0 mm

~* . Forinterior partitions: 1. 6 mm

»  Index of Protection of all enclosures shall be IP 52.:

~ All enclosures shall be strongly built, specifically desrgned to enclose

- equipment scheduled or shown, and able to withstand vibration or shock

caused by operation of such equipment. -

C Metal componenls shall be factory pre trealed pnmed and baked enamel
- finished. ' , _ . _
~ Colour will be selected from manufacturers standard colours avallable

Al devices installed on the front face or doors such as melers, meter
- switches, circuit breakers, indication panels and alarm buzzer shall be

arranged in an orderly, syslemallc fashlon so as 1o be leg|ble and readily

" readable. .

" All doors shaII be fully openable for ease of mstalllng or removmg equnpmenl
- or devices. _

'Venlllalton openlngs shall be prowded to requured panels

~Al enclosures shall be connected to the groundlng rod by PVC-insulated
© wire of25 mm ' : _ s L

25 3 2 3 leCUIt Breakers

- The circuit breakers |nslalled lo lhe Maln Control Panel shall be 600 V Class
MCCB (Moulded Case Clrcuﬂ Breaker) raled as ShOWn on lhe drawmgs

- 25 3. 2 4 Battenes Charger 5

Balteries charger to be used shall re charge the diesel engine slart batteries
Wlthll’l 5 hours. - _ -

TS 25-13



25.3.2.5 Water Level Detector

25.3.3

25.4

25.4.1
25.4.2

2543

The type and requirements for water level detector shall be as follows
a. Type: float switch o -

b. Water level of measurements: 4- Pornts or- 3 00 m -2, 50 m, -1.50.m and
- -1.00m - ‘ :

¢. Trash and wave protector: S_hall be required

d. Cable connection box with connection terminal block: Shall be required

Installation

The bank of Main Control Panels shall be erected with adjacent components‘

accurately aligned and all components shall be set square, plumb and level
and full bearing on supporting base frame and floor '

GENERATOR SYSTEM

Descraptlon of Works ‘ |
The work comprrses the supply, rnstallatron testrng and commlssromng of

“an indoor use, metallic cubicle-lype generator system in accordance with -

the drawings, the specrflcallons and the instructions of the Engineer.

Qualmcattons of Manufacturerl Subcontractor ‘

The manufacturer of the generalor ‘system ‘and the subconlractor

responsible for its installation shall have had lhe had lhe levels of

| expertence stated i in clause TS 25.1.7.

Shop Draw:ngs and Calculatmns L

- The Conlraclor shall submit the following in accordance wrth lhe procedures

. in clauses 1.4 and 1.5 of the General Specrflcallon

25.4.4

. Certified outline, drawmgs arrangement (sellmg plan), and anchor bolt
- details. Drawings shall show the total weight and centre of gravrly of
the assembled equipment on the mounting skrd :

s . General requirement drawings showrng locatron of all aux|l|ary
- equipment in relation to the diesel generalrng unit.

s  Piping schemallcs for fuel orl lubricalrng oil, mtegral wrlh dresel
“ ¢ engines - ¢ S S :

‘ . . Critical speed calculalrons

¢ Electrical elemenls schemallcs and wrrmg dragrams mcludmg details - ‘
of the safety shuldown systems and main generalor crrcurt breaker trip

system

Certrfled Test Reports

The following tests shall be carried. Cerllfred test reports shall be prepared
.and submitted to the Engrneer for approval o

e " Diesel engrne shop tests
. Generator shop testo

. Dlesel eng:ne driven eleclnc generalor set shop tests

TS 25-14
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25.4.5

Products .
The generator system shall, as a minimum, be in accordance with the

-+ requirements of this Specification and shall be the manufacturer's standard

25.4.6

commercial product with any added features needed to comply with the

requirements. Additional or better features which are not specifically
prohibited by this Specification, but those which are a part of the
manufacturer's standard commercial product shall be included in the
generator set being furnished. “Standard commercial product” is defined as
a product which has been or will be sold on the commercial market through
adverlisements or manufacturer’s catalogues, or brochures, and represents
the latest production model,

The Contractor shall furnish new materials of h[gh quahty Wthh will give
long life and reliable operation. Equipment shall not have been in prior
service except as required by factory tests. Workmanshlp shall be of

: hlghest qua!rly in every detari

Dlesel Generator Set and Auxrhary Equ:pment

- The generator set shall consist of a diesel engine connected to an
- alternating current generator with brushless excitation system mounted on a

steel sub base and provided with all necessary accessories, auxiliaries, and

f' control eqmpment resullmg in a complete self-contained unlt capab!e of
B operation. ’

The generator set shall be arranged for manual stamng The generator set

“ " must be capable of prowdlng fuII rated power within 30 seconds after

starting.

. Equrpment'Ratlng and Capablllly i

Diesel - engine generating set shall have a continuous ratlng as mdlcated at
0.8 power factor for 3 - phase unit. Both the engine and generator set shall
be capable of satisfactorily carrying a load 10 percent in excess of the

_continuous hours out of any 24 consecutive hours. . -

Gross kW raling of the diesel generaling set shall be not more than the
figure obtained by multiplying the delivered shaft horse power rating of the
engine by 0.746 and by the overall efficiency of the generator shall allow for
power to operate the exciter, including power consumed in Iosses and in
windage and fnction for generator and rotating exciter.

Rated net capacrly of the generating set is defined as gross elecirical power
requirements of “engine assemble”, as defined in NEMA publication

* “Standard ‘Practices for Stalionary Diesel and Gas Engine®. All auxiliary
- equipment furnished shall be designed for contlnuous duly at 1 10 percent of
_ rated net capacity of generatlng set.

- The generating set shall be rated for the kW rndlcated at 0 8 power factor 3

. phase 380 volt.

- Critical Speeds

| - The complete dlesel generaimg set shall be free of cntlcaf speeds of either
- a major or minor order that will endanger salisfactory operation of the set.

. Satisfactory operatlon will be consrdered to be endangered if torsional -
- vibration stresses exceed 350 kglcm within 10 percent above or below

¢ rated enginé speed. The Contractor shall submit three (3) copies of a
T summary of COmputattons of crstlcal speeds to the Englneer :
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25.4.7 Design and Construction

Rotating or reciprocating parte or other parts that may present a hazard to

“operating personnel shall be isolated or shielded to minimise danger.

. Design characteristics shall limit operating temperatures at cntrcal pornts of
' maxrmum wear at full- Ioad operatrng cond:tlons

25.4.8 Generator Dlesel Engme an_d Ac':ces‘sorres

25.4.8.1 Type and Requrrements _ |

The generator diesel engine to be furmshed shall dnve the AJ/C generator
. and shall be base mounted. _

The diesel engine shall be a vertlcat srngte actlng, sohd lnjectron 4-stroke

cycle, cold starting, air cooled with radiator diesel engine. :

~ Main parts shall posses excellent properlies agamst heat, pressure eroslon
and wear. All parts shall be manufactured to ensure the hrghest accuracy
and precision by means of limit gages, special jigs, fixtures, etc. -

Materials used, manutacturlng and performance shaII be in accordance w:th
JIS specification or eQUNaIent : :

~ The design condilions for the main engme shall be as foltows

ITEM =~ o | TYPE AND REQUIREMENTS

Raling . 3-Phase, 380 V, 50 Hz, 30 kVA

1 Hour rating output - . - - | Not less than 110% of Ratmg
o Capacily :

Continuous operaling speed: (rpm) | 3,000
Bore of Cylinders: (mm) 3
Number of Cylinders: - -
Spegific fuel Consumption : o
Staring System: .- Battery, 100 Ah, DC 12V

Location of Operation: - | Baru Pump House

Engine cooling system: - - - | Radiator - o

Engine Lubrication System: - | Forced lubrication by use of gear
‘ ©ot o o pump mounted on englne o

Fuel Ol Recommended: o Diesel heavy oil '

Note Blank items shall be in accordance wrth the compteted approved
data sheets submltted by the Contractor with htS brd ' : ,

’25.4.8 2 Manufactunng and Matenals o
Cylinder Bleck, Head and Crankcase

The cylinder block, head and crankcase shalt be made of cast iron. -

Replaceable wet-type cytmder liners shatl be made of htgh grade cast fron.

- Crankshaft .. o
- The crankshaft shall be of the forged one prece type made of carbon steel
Bearing surfaces shall be of sufficient size to safely sustain all bearing loads
imposed, and shall be heat-treated to provrde resrstance agamst shocks and
- wear. - : :

Camshaft ' B Y
The camshaft shall be made of carbon steel driven by gears from the
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crankshaft. The hard-wearing surfaces shall -be treated by high frequency
shall be treated by high frequency induction hardening.
Piston and Piston-Pin

Pistons shall be trunk and made of specral cast iron or hrgh grade heat
treated light alloy, and shall have sufficient resistance against heat and

~ pressure. Piston rings shall consist of two or three compression rings and

one or two oil scraping rings. The piston-pins shall be of full floatrng type
and completely carbonised.
Connectling Rods

Connecling rods shall be made of forged steel and desrgned for using
replaceable and precision insert type crank pin bearings. A drilled passage

- for piston - pin [ubrication shall be rncorporaled
- Bearings .-

The bearrngs for bolh main and crank pin Journals shall be precrsron insert
bearings and readily replaceable. The prslon prn metals shall be of the

- _special phosphorous bronze.

Fuel ln[ecllon Nozzle

.' _' Each one set of fuel pump with plunger, for adjustrng m;ectron volume and
- timing, shali be provided for each cylinder.

- The rnjeclron nozzie shall be pin hole type ‘and desrgned to adjust the

needed injeclion pressure automatlcally and to meet with the any load

, condrtrons 1mmedralely

The governor is- of mechanlcal andfor hydraullc type and so sensitive in

S operation that it is able to adjust of loads automalically and immediately.
... . Engine speed varialion is calculated not more than 100 % (rnstantaneous)
- and 5 % (steady). - : : :

Fxhaust System

: " The diesel engine exhaust gas shall be released to almosphere oulsrde the
" house through exhaust pipe works and silencers. All exhaust pipe work

inside the house shall be lagged by an approved thermal insutation

' materials as shown on the Drawrngs and shall be a siandard accessories of

the diesel engine.

«: - The silencer shall be posmoned as shown on the Drawrngs The exhaust
- . system shall be complete with expansron bellows support siruclures and .
: g brackels where necessary : e :

- 25, 4 8. 3 Accessorres R , S :
: ,The dresel englne shall be complete wrth the followmg accessorres B
o Gauge R : B j_ SRR
Tachometer lubrrcatron orl pressure. . etc
" Thermometer S o R
_ .;",'Lubrrcalron orl coollng waler etc
- Auxiliary Prrmmg Pump

Wing type Iubrrcalron oil pump

Strainer and Cooler - .. .

- Fuel orl slralner Iubncatron o:l stralner Iubrrcalron orl cooler suctron air
'r‘-cooleretc e 1 P e
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-+ Safely Devices

Lubrication oil pressure relay, coolmg water high lemperalure relay, over
speed relay, cooling water flow - snghl glass etc

' Mlscellaneous

25.4.9

Exhaust system shall have a lurbo-supercharger pressure mdlcalor cock
for each cylinder, fiywheel and dual air reservoir tanks, flexible pxpe joints,
installation bolls etc. :

Diesel Generator and Excitation Systems
‘Generator * '

- The generator shall be 380 V 50 herlz 0.8 power faclor 3 - phase

alternating-current type with revolving field. The speed of the generator shall
be that of the diesel engine. The generator shall be capable of carrying

~ continuously a 0.8 power factor load equal to the gross kilowatt rating of the

diesel generating unit, and to carry a 0.8 power factor load 10 percent in
excess of the gross kilowatt rating of the diesel generating unit for 1
continuous hour out of any period of 24 consecuhve hours at normal voltage
and with a temperature rise of not more than 80 °C as measured by
resistance based on 40 °C ambient lemperature Enclosures shall be the

- general-purpose open type wilh ventilaling openlngs covered with

o removable screens a mesh not larger than ¥ inch. .
" The generator shall conform to ANSI G50.10, and NEMA MG -1. The

generator shall have form- wound coils and Class H insulation. The

" generator and flywheel shall have sufficient flywhee! effect to meet the

‘requirements of regulation and operallon as specified. The rotor shall be
* continuous or interconnected armature windings. The generator rotor shail

: the rolor spider and a slationary -field on the stator frame. The. exciter -

" be mounted on an extended shaft which shall be coupled rigidly to the

engine crankshaft. Impellers shall be mounted on the rotor for cooling the

- generator. The rotor shall be capable of safe operallon at a speed 25

percent in excess of its rated synchronous speed. The generalor armature,
field, and ground leads shall have clamp-or crimp-type lugs or connectors

for electrical conneclions. Terminal markings shall conform to NEMA MG -1.°

Excnalion and Voltage Requlallon System -

" The excnallon system shall be lhe integral brushless type conSlstlng of a
~ rotating AC exciter and rectifier diode assembly together with a static-type

voltage regulating system and including surge protection and the required
accessories. The system shall serve as an individual excitation and

regulation system for the generator specified herein, and there is no

requirement for parallel operation with other exciters.

The excitation system shall have a continuous current ralmg of nol less lhan '
the generator excitalion current required when the generator opera_tes at .

105 percént rated voltage under the condition of continuous rating requiring

maximum field current. The voilage rating of thé system shall be as required - :
to malch the generator field requirements. The excitation system response .

ratio shall not be less than 0.5 and the celllng vollage shall not be less than

. 120 percent of raled voltage.

Exciter _ _ . R
The exciter shall be a rotallng AC generalor havmg a rotallng armature on

insutation shall be Class B and the temperature rise shall not exceed 70 °C

© when me_asured by resistance based on a 40 °C ambient temperature.

TS2518
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Reclifier

" Reclifiers shall be full-wave silicon diode type with each diode protected by
* individual fuses. The reclifiers shall be mounted on the rotating part of the

exciter to convert AC exciter output to DC for the main generator excitation.

- Connections shall be provided belween the exciter, reclifiers, and generator
- field without use of brushes or sllp nngs

Vollage Requlator

. The voltage regulator shall be a comptetety solid-state type to control the

generator voltage by controlling of the exciter field. The regulator shall be
suitable for mounting in the generator control panel. The regulator shall
control the generalor exciter field as required to maintain a constant and
stable generator output voltage wilhin plus or minus % of one percent of

< nominal for all steady - state loads from no load to full load, including a 5
“- percent variation in frequency and the effects of field heating. The regulator
. shall be designed for single - phase voltage sensing. Electromagnelic

_ interference suppression shall be integral part of the regulator. Thermal

protection for power semi-conductors, inherent over-voltage, and fuse -
protection shall be provided internally in the regulator. No electrolytic

" capacitors, vacuum tubes, or electromechanical relays shall be used in the

voltage regulator. The regulator shall have provisions for switching to
manual control to allow the generator voltage to be controlled either

manually or automalically. The following regular components shall be

mounted en the front of the generator contro] panel

Voltage adjusting rheostat

_ Manuat voltage control wrth adjustmg rheostat N _
R Englne Generator Instruments and Controls . '_ ,
'NEMA 1CS 1 2,3, 4 and 6 shall be applted to engme - generator

instruments and controts

.. Generator Controls and Instruments , S :
'NEMA ICS 1,2, 3, and 4 shall app!y to the components Ilsted below.

Instruments shall comply with ANSI C39.1. ‘

+ Voltmeter and Ammeter: Semi-flush mounted direct mdlcatmg type, not

- less than 110 mm nominal round or square, 180 °C arc, wrth acguracy of
2 percent of full scale. ; y : _

.« Frequency Meter: Dial type. - EDRRETR ‘
e "Control Switches: Voltage and ampere ratlngs surtable for the mtended

S use. Contacts shall be rated in accordance wrlh NEMA Standards ICS 2
2 =125, o :

"._ Generator Output Crrcurt Breaker Moulded case lype tnp free and

~ shall be mounted to allow operation from outside the control panel.
" Frame size shall be adequate for generator amperage when operating

" at standby rating, and adjustable trip shall be provrded LUQS shall be

provided for eleclrical connectrons

Co 6" Voltage adjustment rheostat.
s Panel lights and control sWrtch
e Alarm mdmatmg panel. -
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25.4.10 Base Assembly and Enclosure : -

Engine-Generator: Engine-Generator shall be mounted on a fabricated steel
- skid base suitable for supporting, transportation, and skidding engine and
- generator without damage to equipment or alignment, .

Vibration Isolators: Vibration isolators shall be provided to isolate the
engine-generator set from the building floor. At least four isolators, as
recommended by the isolator manufacturer, are required. The isolators shall
be manufactured by a firm specialising in this producl, and the unit shall be
specifically listed for this application and have a maximurn deflection of 25
mm. ’ ' , C

~ 26.4.11 Treatment and Painting e
~ .. All parts, including engine subject to high temperalure, shall be painted in
" accordance with manufacturer's standards.- The generator and all
-~ associated electrical equipment shall be thoroughly cleaned and treated
- prior to painting. Colour shall be manufacturer's standard. '

25.4.12 Exceution

25.4.12.1 Installation

_ installation shall conform to the ?équireménfs of PEC_ and _NFPA 70.

25.4.12.2 Diesel__Engiln'e .Gén'érator e el
Diesel engine generator shall be inslalled on a concrete foundalion as

indicated. Vibration isolators shall be provided to isolate vibrations from the

~ diesel engine generator set lo the foundation.

25.4.12.3 Testing L o s s
The following tests shall be performed on the generator sét system
- provided. The Contractor shall provide all test equipment and personne! and
submit three (3) copies of all test results. R SR
‘ Factory Tests - -~ - . ° e e
~The engine-generafor shall be subjected to the manufacturer's standard
run-in and conditioning tests. S AR

Following the run-in tests, the engine-generator set shall be tested at rated

- speed and voltage for 8 hours of continuous operation with 2 hours each al -

. 50, 75, 100 and 110 percent of rated load, consecutively, 0.8 power factor.

~ . The Contractor shall confirm generator frequency, phase, current, and
voltage and record at 15 - minute intervals. The Contractor shall tests run

- on the voltage regulator to determine the variation in terminal voltage under
conditions of constant load, and under conditions of abrupt load changes to

time required.

‘determine the maximum voltage change during the surging period and the

Speed Governing Test

' En'gine Speed governing system _sh_éll he tésléd in'at_-;éérdahcg _wiih ASMIE :

PTGC26. R
Field Tests and Inspeclions

_ The Contractor shall perform all field tests and trial opé‘raﬁons,’ and conduct
~ all field inspections. The Contractor shall provide all labour, equipment; and

requirements, including water, fuel, and lubricants required for tests. The -
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25.51

Contractor shall give sample notice of the dates and times scheduled for
tests, trial operalions, and inspections which require the presence of the
Engineer. All deficiencies found shall be rectified and work affected by such

- deficiencies shall be complelely re-tested at the Contractors expense.

Fields tests shall include the following:

K Demonstrate proper operation of all system
& Conduct 3 - hour foad run utilising Contractor - furnlshed porlable load

banks as follows;

, - %load - one hour
¢ Fullload - two hours - .

POWER SUPPLY WORKS TO EQUIPMENT

Descnptton of works -

This clause covers the technical requnrements for the equ1pment matenals
workmanship, fabrication and installation of power supply works to include

~ but not limited to, all cabllng works between the distribution panel instatled

in the pump building and each control panel of the eqmpment listed

* hereinafter, and contro! panels
- The followmg power feeders and branch cables are mcluded in the scope of

" work described in this clause:

25.5.2

Feeder to Auxmary dralnage Pumps o
Feeder to Gate Lifts
' Branch Cable to Grease Pump 1
" Branch Cable to Grease Pump 2
Brand Cable to Grease Pump 3
Branch Cable to Fuel Transfer Pump
_Branch Cable to Gate Llﬂ Motor '

Equment and Materlals

: l:qurpmenl and materials shall conform to the respecllve specifications and

© standards and to the specifications herein. Electncal ratrng shall be as

lndlcated

._25 521 Cable

Cable shall be 600 V Class XLPE (Cross linked Polyethylene msulated and

* PVC sheathed) cable.

All cables shall be mstalled |nto condurt run as specmed be]ow

-'25 5.2.2 Conduit

Condunt shall be ndged steel condu:l for electrical cable mstallat(on

. Both lnternal and external surface of the conduut shall be elther galvamzed |
. or painted. ' :
"‘ Condunt shall be pracilcally stralght and unlform |n cross- sectuon

'25523 PuII boxes , ,': ' S
* . The pul boxes shall be made of sheel steel thlckness not less than 1.6 mm
 and galvanrzed or painted.

The pull boxes mslalled in ouldoor area shall be of Waterproof type
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25.5.3 tnstallatron

255.3.1 CondUItS

The conduit runs for the branch cables to the grease pumps shall be embed
into the floor slab of the building and all other conduit runs shall be instatled
to the exposed location.

All conduits installed to exposed tocation shall be installed and supported in
a rigid and salisfaclory manner.

Conduit runs between pull boxes or between box and panet shall not contaln
more than equivalent of 4 quarter bends or 360 degrees in total.

All cut ends of conduit shall be reamed to remove rough edges.

Conduits shall be firmly fastened within 0.5 m of each pull box or ‘panel and

mtermedlately supported interval of less than 1.5 m.
All supports botts straps etc shall be corroswe resrstant metal galvanlzed

* or painted. ,
* Joining parts of condwts condurt and pult box that may become energrsed

shall be bonded for electrical continuity. -

Bend of conduit shall be so made that condutt W|tl not be Injured and that

_ internal diameter of conduit will not be effectively reduced

' Field bends shall be made only using bending equipment intended for the

purpose and with radius of curve of inner edge of bends not Iess than 6
times nomlnal diameter of condwt ' -

Where the conduit passes through the burldrng walls hotes shall be

- completely filled using surtable non- ftammable and waterproof sealing
materials.

- 25. 5 32 Cable

Cable shall be full-length cable and contlnuous from orrgln to the end
- termination without splices in rntermedlate - ; '

All termination of the cable shall be protected from accrdental contact

- deterioration of covenngs and mmsture by the use of termmatmg device and _

malerials.

25.5.3.3 Grounding

- All panels for the equrpment shall be grounded to the groundrng rod

installed near the panels. . _ ,
~ Grounding elect rods shali be copper bars of 15 mm drameter and 1500 mm

- length.

25. 5 34 Control Panels

256
.. The switch shall consist of one Moulded Case churt Breaker voltage

~ All Control Panels shalt be erected wrth adjacent components accurately '
~ aligned and all components shall be set square, plumb and level and full = -
: beanng on supportrng base frame and roor '

LOCAL SWITCH FOR FUEL TRANSFER PUMP

indication lamp, magnetic switch and manual operatlon (ONIOF F) switch.,
These compone_nts shall be mstatled |n a meta[llc enclosure of protectlon

grade P 65

TS 2522
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25.7

25.71

25.7.2

" LOCAL CONTROL PANELS

Scope
This clause covers the requirements for local control panels for lhe auxiliary
pump system and for the local control panel for the gate.

Enclosu res

The enclosures of panels shall be made ‘of sheet steel of minimum
thrcknesses as follows:

e For enclosure: 2.0 mm

e For interior partitions: 1.6 mm S A
e The Index of Protection of each conlrol panel shall be as follows

» - For auxiliary pump control panel IP 65
. For gate control panel: IP 52

e Al enclosures shall be strongly built specmcally desrgned {0 enclose

* equipment scheduled or shown on the Drawings and shall be capable

~ of withstanding \nbralron or shock caused by the operatlon of such
equipment.

¢ Metal componenls shall be factory pre -treated, prrmed and baked

) enamel finished. : . _

+ - The Contractor shall submll samples of the manufacturers standard

colours available for the Engineer’s review and selection.

Ce AII devices shall be installed inside the enclosure and no devrce shall

~ be installed on the door or outer surface of any panel.

* Devices such as meters, meter switches, circuit breakers, mdrcalron _

lamps, relays, alarm buzzer etc. shall be arranged |n an orderly, :
systematrc manner so as to easily read : L

"« . Doors shall be fully openable for ease of mslallallon or removal of .

dewces

S S The grounding termrnal of enclosures shall be connected to the

25.7.3

~ nearest reinforcing bar of the concrete structure on which the panels
are mounted. PVC insulated wire of 25 mm2 or larger shall be used
for groundmg ' S ,

Clrcwt Breakers o

.- Circuit breakers shall be 600 v Class MCCB (Moulded Case Circuit
T Breakers) rated as shown on the Drawrngs e

"_INSPECTION AND TESTlNG : _ -
" The Contractor shall prepare a comprenensrve testlng programme for

- .inspection and testing of the electrical works. The .programme for
- inspection, lestlng and commissioning of electrical works shall be part of the

comprehensive manua! for all mechanical and electrical works described in
clause TS 24.2.14.1. Procedures for submission and approval shall be in

' ’accordance with clauses 1.4 and 1.5 of the General Specmcalron

The' mspecllon and testrng programme shall include all items to be
“inspected, schedule, paries to wilness such tests and mspectrons

" B acceplance criteria and pertrnent rnformallon relalrng to each event.

I TS2523



259

25.9.1

Inspection sheets for the recording of all tests and inspections shall be
completed for each test and inspeclion and shall be submilted to the
Engineer for approval on completion.

MEASUREMENT AND PAYMENT

Main Gontrol Panel

 This clause covers the method of payment for the main contro! panel as

25.9.2

shown on the Drawrngs and specified in clause TS255

Payment shall be made at the lump sum prlce entered in the pnced Bill of
Quantities following completion of tesling of the entlre meohanlcal and
eleclrical systems to the approval of the Engineer. :

~ Payment shall constitute full compensatlon for manufactunng, delwermg,

installing, commissioning, superwsmg testlng, trainlng of local staff and all
other associated costs. _ _ '

The itemn to be paid underthrs clause is as follows o _ ‘
Pay ltem No. . Descrrptron ~ | Unit of Measurement

C.4.1 Main Control Panel =~ 1 - Ls

Local Switch :

This clause covers the method of payment for the loca! swntch for the
“auxiliary dramage pump system as shown on the Drawmgs and specmed in

clause TS 256 -

Payment shall be made at the lump sum price entered in the priced Bill of
Quantities following completion of testing of the entire mechanical and
electrical systems to the approval of the Engineer. .~ -

~ Payment shall constitute full compensation for manufaotunng. delwenng,

25.9.3

installing, commissioning, superwsmg, testlng and all other assocrated
costs. . . .

The item to be pard under this ctause is as follows

Pay Item No - Description - | Unit of Measurement
_Ca2 Local Switch o LS.

Inspectlon and Test

This clause covers the method of payment for the mspectlon and testrng of
the electrical works specnfled in clause 76 25.8. =

Payment shall be made at the lump sum price entered in the prlced Bl” of
Quantities following completron of all lnspectlon and testtng to the approval
of the Engineer. '

Payment shall constitute full compensat(on for supplying the tools '\

" specialised equipment, specialised personnel, the cost of expenses for the

. Engineer or his Representatrve to attend specrfled workshop test and any
- associated cosls. S R

" Theilem to be pard under this ctause is as fo!lows "

Payltem No. | - . Description Unit ofMeasurement
" C.4.3 . |inspection and Test - - L LS
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