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TS - 09250 - GYPSUM PANEL -

DESCRIPTION OF WORK L

This work shall cover the furnishing and installation of ali gypsum panel and
frames for the work as indicated in the Drawings andfor herein after
specified. . ' -

- REFERENCE STANDARDS

a. Australian Standard (AS).

b. American Standard for Testing and Materials (ASTM).

. sTechhicél Spéci_ﬁcation AR 0602 ECafpentry._-_ - o
d. Technical Specification AR 0914 -- Painting. -

GENERAL PROCEDURES

Samples a'n-d Technical Data - BRI TIR T
Samples and technical data of materials to be used shall be submiited to the

. Engineer lo be approved, prior to delivery to the site.

Shop Drawings B T N T NTE .
Prior to installation, Contractor shall prepare and submit Shop Drawings to
be approved by the Engineer. . o . ,

- Shop Drawings shall consist of type of malerials, dimension, sizes, 'quanlity

of materials, detait of connection, detail of instaltation and other details to be -
required to complete the installation. ..~ -+ . -

‘Handling and Storage

~ Gypsum panel shall be delivered to the site immediately prior to installation
o reduce the risk of damtage. - . T :

Gypsum ‘panel shall be stacked ‘n'é'at!y':ahd ‘supported properly on strong

_ leve! bearer spaced at 450 mm centres, with end bearers not more than 150
mm from ends of stack. ' T T -

o ‘Gypsum panel sh‘all'bé'storéd under cover off the ground on a level surface
. and adequalely protecled from the weather. SRR '

MATERIALS

GypsumPanel T o
- Gypsum panel shall be from a product having control density technology

~“and having minimum thickness and sizes as indicated in the Drawings, such .

‘as CSR, Jayaboard or approved equal. =~

" Gypsum pangl s:h'all;_cohsis_t of the fbl‘lqw]ngs:"’. S

© AS2588-1983.

. Standard type for roofhg with o_fd'irrl\ary tfegtﬁié}lt, which complying with

b Waler resistant type for west area \‘Nhic.hr'cbrﬁply-ih‘g with AS 3740-1989

“and ASTM C630. .
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5.0

Jointing Cement :
Jointing cement for gypsum panel shall be in accordance with the

manufacturer

‘ Fasteners

Fasteners such as screw from the type in accordance wrth the type of
installation shall be as recommended by the gypsum pane! manufacturer
and complying with AS 2589-1983.

Mrscellaneous Accessorres

Other accessories for installing gypsum panel, such as mentroned below,
shall be as recommended by the gypsum panel manufacturer :

s  Adhesive,
. Perforated tape,

'« Prime coat specrally for gypsum panel surfaces

« And other as requrred to complete the mstallatron
CQ_N_STRUQTIQN_ REQUIREMENTS

General i . S
Prior to mstallatron Contractor shall check the elevation, the alrgnment of

“ the surfaces, partial area, sizes and type of constructron andlor installation

agalnst the specrtred Drawings. =

. Installation of gypsum panel and its accessorres shall be in accordance with

o the manufacturer rnstructlon manual. .

52

- Frames for gypsum parel {o be mstaffed for cerllng, partrtron or other pfaces
as shown, which consist of wood sizes 5 cm x 10 cm x 6 cm, or as specified -

53

Edge type of gypsum panel whether recessed or square ‘shall be selected
based on the type of msta!latlon as shown |n the Drawrngs

!nstallatron

in the Drawings, shall be in accordance Wrth the requ1remenls of Technical
Specification AR 0602. : T o

if“rames made of hot dip gafvanrsed steel shall be in accordance wrth the :
- _standard from the gypsum panel manufacturer : : , :

- Prior to mstaltatron frames made of wood sha!l have been coated with

preservalive treatment specrfied in Technrcaf Specmcatron AR 0602

o Gypsum panel shall be rnstalfed to the frames usmg narl screw or fasteners
in adequate diameter and length. :

" Joints belween gypsum panels shall be frmshed by jomtrng tape and -

adhesive and shall be camed out in accordance wrth the manufacturer

- instruction. -

_ Parntmg

Gypsum panel surfaces shafl be dry, free from dust 0|| grease or any other ;=
foreign material and all |mperfect surfaces shall have been repalred pnor to

painting work

- TS09280-2
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Apply the gypsum surfaces with prime-coat -specially made for gypsum
panel to cover the porous surfaces.

Allow the prime-coat to dry overnight and after lightly sanding, apply and
approved finish paint as specified in Technical Specificalion AR 0814.

Colour of finished paint shall be as stated in Colour Scheme.

. TS09250-3
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a. Persyaralan Umum Bahan Bangunan di lndonesra (PUBI - 1982).

3.0
34

3.2

4.0

4.1

42 - =
o ﬁ;'_""Glazed éeramic tiles for toilet's floor in sizes as indicated by the Drawmgs
- shall be ofnon sllptype . :

43 o '
7 " Granito tilés in sizes as’ mdicaled in the DrawmQS Sha“ be of POI’Shed type,

TS - 09300 - TILE WORK

DESCRIPTION OF WORK
The work shall consist of the furnishing and mslallallon of all tiles as shown
in the Drawmgs and/for herelnaﬂer specified.

REFERENCE STANDARDS

b. Spesifikasi Bahan Bangunan Bagian A (SK SNI 5-04-1989-F).
¢. Standar Industri Indonesia (Si). '

- d. Technical Specrllcatlon AR0404 — Cemenl Morlar _‘ L
' GENERAL PROCEDURES '

Samples and Technrcal Data

Samples and technical data of proposed matenals shall be submrlted to the
Engineer for approval prior to delrvery :

Provide full range of colours and textures fO!’ tlle as avallable for selecllon

‘and samples of those selected. BRI
" Costof samples shall be the Conlractor s responsrblllly

Handlmg and Storage

- All materials shall be delivered to the project site in original containers,
~ bundles or packages wilh seals unbroken and labels intact, and shall be .
c slored in a clean dry place and protected from damage or rain.-

B __ Extra malerlals shall con3|st of not less than two standard packages for .

each colour, type and size of field tile used in this work, and one standard

package for each colour and type of base lrle .

| MATERIALS

General

Al tites shall be new, free from any defecl and of first quallty, from a

. '_ manufacturer with a proven record in this field of production. Tiles shall be of .

the type as specified herem and in colour as spemf ied b ,' Colour Scheme to

C be lssued later

Ceramlc Tlles

Glazed ceramic tiles for other places in sizes as |nd|caled by lhe Drawmgs _

» - shall be of normal glazed surlace type o

Gramto Tlles i :

- such as from Essenza or approved eqUﬂ' o

TS 09300-1
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Cement Mortar

Cement mortar shall consist of cement and sand mixture with addition of
some admixture in quantity as recommended by the manufaclurer. Material
of cement mortar and admixture shall be in accordance wrth the
requirements of Technical Specification AR 0404

Special adhesive for fixing the tiles, if specrfled in the Drawrngs or as
directed by the Engineer, shall comply with the requirements of AS 2358,

- ANSI 1181 1184 and BS 5385, such as AM 30 Mortarflex or approved

equal.’

Cement Grout

" Cement grout shall be factory prepared port Iand powder mixture grout

faclory pre-coloured in colour as selected, such as AM 50 Coloured Ceramic
Grout or approved equal, and AM 55 Epoxy Grout or approved equal

specrlrcally for chemrcatlacrd resrstant tiles.

Water Repellent

Water repelient to prevent fungus on lile surfaces without affectrng the
breathing of tiles and to dry out the moisture through the surfaces, shall be
from a proven product such as Barra Sll N, Siticosol, Febsrlrcon or approved
equal.

CONSTRUCTION REQUIREMENTS .

;Preparatron o

~ Installation of tiles shall be drffered untrl hangers eleclrrcal mechanlcal and
_ other works that are 1o be upon, in or behind tiles have been installed and
S satrsfactory proteclron of adjornrng work has been provrded

Stops, returns, caps, ‘trimmers and specral shapes shall be provsded as
required for sills, jambs, stair nosing and other condltlons to provide a
complete and neatly finished installation. : -

Setting Tiles

“Surfaces to receive applrcatron of tiles shall be dry, c!ean and free of drrt
dust oil, grease and other deteterrous matter ;

Cement mortar for lrtes on floor exlerior wall and other waterproof part shall
consist of the mixture of 1 cement, 2 sand, and some admrxture as
recommended unless otherW|se specrfred in the Drawmgs

- Cement mortar for trles on other places shall consrst of 1 cement and 3
sand. The thickness or mortar shall be 2. 5 cm mlnlmum except otherwrse
_' /noted in the Drawrngs : ' . : .

* Prior to mstallatron all ceramlc trles shall be submerged lnto the water ;

Mortar for tiles on wall shall be applred both on wall and back of tifes, and

~ than fix the tiles to their place as planned and as shown in the Drawrngs

* Mortar for tiles on floor shall be placed on sand tayer of thrcxness as shown :
in the Drawings, unless otherwise specified. Tiles for torlets floor shall be .
' applred incline towards the floor drain hole.

Tile bases or coves shall be solrdly backed with mortar as requrred and

specrfred herein. Each tile shall be brought to true, even and level plane

i using a beatrng block. A test of p!ane distortion shall be made wrth a trade

TS 09300 -2




)

5.3

5.4

approved level. Positive compression of each tile is required to establish
proper bond. Tile that is out of true plane or misplaced shall be removed and
reset.

Tite shall be laid from the centrelines of borders, if any, so as o symmetrize
the patlerns with no cuts less than one-half of the tile width.

Joints shall be straight, level, perpendicular' and of even width exceeding 1.6
mm. Walls shall be built of full courses, that may extend to a greater height
but in no case lower than the heighl shown on Drawings.

Vertical joints shall be maintained plumb for the entire height of the tile work.

Tite shall be cut with a suitable trade approve culting tool and rough edges

shall be ground smooth.

Damaged, defeclive or badly cul tile shall be replaced by the Contractor at
his expense. -

Groutmg

Tile shall have the edges wetted and shall be grouted full wnlh a plastic mix
of neat suitably coloured cement grout, immediately after a respective area

of tile has been set. The joints shall be tooled slightly concave, and the

excess cement mortar shall be cut off and wiped from the face of the tile.

Interstices or depressions left in the mortar joihf after the grout has been
cleaned from the surface, shall be roughened at once and filled to the spring
line of the cushion edge before the mortar begins to harden.

Cleanmg and Protectlon

“Upon completlon wall and fioor surfaces shall be thoroughly cleaned Acid

shall not be used for cleamng glazed tiles.
Protect adjacent construchon membranes and finishes as necessary.

" Protect tile work under construction. Provide coverings, barrier and other as
- necessary.

TS 09300 -3
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TS - 09545 - METAL PANEL

DESCRIPTION OF WORK

The work shall cover the furnishing and installation of all meta! panel and
accessories for ceiling as indicated in Drawings andfor hereinafter specified.
REFERENCE STANDARDS

a. American Society for Tesling and Materials (ASTM)

b. Technical Specification AR 0914 -- Painting.
GENERAL PROCEDURES

Samples and Techhical Data

Prior to material delivery, Contractor shall submit samples and technical
data of materials to be used to the Engineer for approval and review.

Shop Drawrngs

Prior to fabrication and instaliation, Contractor shall submit Shop Drawings
to the Englneer for review and approval.

Shop Drawings shall include information on type and data of material,
dimension, quantity, method of connecllon fabrication and installation and
olher details as required. .

" Handling and Storage

All materials shall be delivered to the pro;ecl site in original containers,
bundles or packages with seals unbroken and fabels intact, and shall be
stored in a clean dry place and protected from damage

MATERIALS

Alummlum Spandrel

Aluminium spandrel shall be YKK Spandrel Type K 98702 or approved
equal complete with all accessories.

-._CONSTRUCTION REQUIREMENTS

General

" Prior to ccrnrnenc'em'ent all above-ceiling work shall be inspected and
- approval. '

Instailatlon

~ Aluminium spandrel panels shall be installed tn accordance with the

manufacturer s instruction.

 The panel pattern shall be as shown on the Drawmgs The pattern shall be

symmetrical about the ccntre!me

- Ail ;omts shall be as tlght as practlcable o

TS 09545-1
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1.0

TS 09930 TRANSPARENTCOATING

‘ DESCRlPTlON OF WORK

The work shall consist of the provision and appllcatlon of all wood and
timber coatings work as shown in the drawmgs or Colour Scheme and in

s related Specrflcatlon unless otherwise noted. .

The ‘work shall include but not to be restncted fo supply or labours,
materials, equipment and tools to be used for preparation surfaces,

. . application of paint, making good any defects and cleamng of any splashes

to other work.

. All coalings shall be as reqwred in this Specmcal(on or determmed by the

2.0

3.0

3.1

3.3

engineer.

- REFERENCE STANDARDS :
- & American Society for Testrng and Matenals (ASTM)

b. : British Standard (BS). _ .
C. Technrcal Speclfrcallon AR 0602 —Carpentry

_ GENERAL PROCEDURES )

Detail and Colour Card

Full details and colour card of proposed matenals and manufacturers shall
be submilted before construction. Failure to do so may lead to rejection of

" materials on site and failure to meet program requirements.

All materials shall be of such quahty as to produce first class and durable

‘flntShES and to be equal requzrements of the relévant standards. -

Sample Panels and Test Areas R
- Before palmlng with a partrcular syste'n commences the Contractor shall
paint test areas or sample panels o the palnt filmis being obtalned

The paints, equipment and method of application used for test areas or

: samples panels shall be representalwe of those to be used for lhe work.

Teslt areas or samp[e panels shall be retalned and shall form the standard
for all subsequent work

, Contractor shall be responslble in prowdmg samples and sample panels

: Delwery and Storage

All coating shall be fresh stock and be of new and first quahty, delwered at

R ; job site in unopened original manufacturers contalners and stared in the

34

_dry, watertlght lockable enclosure _ K _
~ All coating materials shafl be in sealed contalners and Iabelled that plainly

show the designated name, formula or specification number, batch number
colour, date of manufacture and manufacturer S d|recllons

: Inspectron and Testmg _
.. ‘The Englneer shall have free access to all work [ocal(ons and Warehousmg

facilities and the right to mspect the preparallcn of aII surfaces and the .

T applicatron of aII palnllngs _

75099301



3.5

4.0
4.1

4.2

4.3

" Type of sandpaper shall be smtable with the requrrements in pornt 5.2.2. of
- this Technical Specmcatron and shall be approved by the Englneer '

B0 consrnucnon REQU!REMENT

5.1

Non conformity

Before any deviation from this specrf[cahon the Englneer shall be consulted
Failure to do so will in no way relieve the Contractor of his respon5|b|hty for
satisfactory compliance with standards and procedures set forth |n this
Specification. = - _

The Engineer shall have the nghl to reJect any work whlch is not carned out
in accordance with this or any other appltcable Specifications. AII Expense

~ incurred by the contractor.

Causes for rejection of work or pomons shall mclude but not be Ilmlted to the
following: : :

' “a. Surface preparatlon considered unsatisfactory by the Englneer for any

reason.

| b, Failure of Conlractor to apply lhe mrnrmum number of coats of lhe ;

appropriate thickness.

¢c. Failure of Con'ractor to allow minimum specrfled drying tlme belween
coals. . . _ . ,

MATERIALS

General

~ All coating materla!s shall conform to lhe Specmcatron shown in lhe parntmg
_ schedule herein and to the requrrements heretnafter specmed '

All palntmg materials to be used in this work shall be provrded by the same

_ designated manufacturer, and shall not be mlxed wrth parnt from other .

sources or dlssrmllar composltlons : _
For the purpose of establishing a baS|s of quallty. the pamts specrfred hereln

~ are based upon paints as manufactured by Ultran or approved equa! but the
) des:gnatron thereof shaII not be construed as belng propnetary '

Wood Flller "

- :_ Wood filler of Ultran WF 115 or approved equal shall be used to frII and fo
_c!ose pores of wood surfaces

: Co!our Varmsh

! Colour varnish of colour as specrfred in Colour Scheme whrch shall be |
lssued later, shall be of Ultran P — 01 or approved equaI :

Sandpaper o

General

- Varnish coating shall be applred to all wood surfaces as shown |n lhe '
_Drawrngs :

:' ) Varnlsh coalrng shall be apphed after all wood / tlmber works have been
installed in accordance wrth lhe Drawrngs and Techmca! Specrfrcauon AR

06200.

TS 099302
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5.2.1

522

Application

General
Application of varnish coaling shall be in accordance with the manufacturer’s
instruction.

Application of varnish coating shall be carried out as follows:

First coaling

1 x coat wood filler shall be used to fill and cover all wood pores and
scouring all wood surfaces by using sandpaper no. 300, shall be carried out
after wood filler has dried. '

Second Coaling _
2 — 3 x coals of varnish in colour as specified in the Colour Scheme which
shall be issued later.

Prior to applibalion of the next coat, the former coat which shall be dried in
between 3 hours minimal, shall be scoured with soft sandpaper and

_ continued by cleaning all the dirties away.

Third Coating _
1 x coat of varnish clear matt shall be applied as a finished coat.

Application to Doors

Varnish shall be applied in the method as described in 5.1 except that
second and third coatings shall be applied by spraying.

TS5 09930 -3
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AR -1011-~WASHROOM ACCESSORIES

1.0

2.0

3.0

3.4

3.2

3.3 o
" The washroom accessories and fittings shall be stored in a clean dry place
- and prolected from damage prior to and after installation.

40
44

4.2 ) e _
- Lrinals shaII be of the srngle unit wall mounted type wnth San Er \!92 fltllngs
~in colour as specufled later - _ oo

DESCRIPTION OF WORK -

This work shall cover the provision and installation of all ltems articles,
equipment and materials for washroom or toilet area as shown in the
Drawings andlor as specified and including labour supervision and

, _mmdentals requlred and necessary to complete the system for successful
operation. .

REFERENCE STANDARDS

‘a. Standar Industri Indonesia (Sll)
b, Technical Specmcalron AR-(825 - Glass and Glazmg

- Technical Specification MP-1504 - Plumbing System.

1 GENERAL PROCEDURES

| 'Samples and Technical Data

Samples and technical data of specrfred washroom accessones shall be
submitted to the Engrneer for approval prior to delivery. s o

‘Technical data shall show types d|men5|on colours and other dala requured
. for mstallatlon '

Shop Drawmg :
Prior to Installation, Contractor shall submlt Shop Drawmg whrch shail

- consist of detail of layout, fastening, mstallatron dlmensron and other
© necessary detarls to the Englneer for approval :

Handlmg and Storage

MATERIALS

Water Closets B

~ WC shall be close- coupled suphon jet, ln colour as specrfled later.

Entlre unit shall be supplied with all necessary frltings and fixtures.

Each WC pan shall have a closed front seat and cover _ '

- F|tt|ngs shall be chrome plated brass.

Squattlng torlet shall be as approved by the Engrneer in colour as spec;fred _

later

Urlnals

Lavatory Basins - o s
: Lavalory basms shall be of wall mounted type in colour as spec;lted

' R They shall be supplred with a chromium plated and screwed oullet and trap |
o with reqmsrte connector sleeve for the jornt o _

B AR1011 1
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'4.10

5.0

541

Each basin shall have provision for one cold water faucet and have liquid
dispenser soap deck type, such as W12 of San-Ei or approved equal.

White enamelled support brackets and one chrome plated chained rubber
plug shall be provided per umt C

: Kitchen Smk

Kitchen sink shall be slalnless steel and consist of 2 (two) sinks/bowls with a
drip pan, and air trap with clean-out plug shall also be provided to the sink.

Water Faucets o .
Faucets for wall mounted shall be of San-Ei YZOC type or approved equal,

Faucets for lavatory basins shall be of San-Ei Y51C type or approved equal.
Faucets for kitchen sink shall be of San-Ei A10C type or approved equal. -

Faucets for garden use shall be of San-Ei Y30C type or approved equal.

Floor Drarn '

- Floor drain cover shall be chrome plated brass slralner grrd cover of 10 cm
" or 4 inch diameler and shall be recessed 10 mm into the floor and

equnpmenl wrth air trap, such as San-Ei H-510 type or apprOVed equal

‘ Clean Out Cover

Glean oul cover shall be chrome plaled brass of 10 cm drameter such as -
San Er H-58 orapproved equal el o §%

Shower Accessorles :

Shower accessories shall conS|sl of wall shower San Er 813 or equal and
shower valve San Ei V10T or equal :

Accessoties
Accessones shali be as follows or approved equal
. Soap dlspenser : San Ei wiz
. Pape_lrlllss_ue holder .San Ei W30 7
Towel holder ~ :. San-Ei W565. SRR E ~
All the above accessories shall be of colour as specifled later. .

~ Mirror

Mirror shall be as cpecrfred in Technlcal Specn‘rcatron AR 0825 in thlckness o o é?
and sizes as indicated in the Drawings. : NI . S

CONSTRUCTION REQUIREMENTS

General

Al equrpment shall be mstalled in stncl accordance wnlh manufacturers' .
- recommendation and this Specefrcal(on unless otherwrse approved in wntrng '

. Vertical and honzontal dimensions 1o all fuxlures and quanlmes of each |tem .

shall be as mmcated on the Drawmgs

| 5"AR1011-_2
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5.2

5.3

Unless otherwise specified, fixing shall be in accordance with manufacturer's
instruction, fitling and details.

Installation ,
All joints shall be water and gas tight. Caulking of threaded connections or
apertures will not be permitted.

Paint, varnish, putty and others will not be permitted on meeting faces of

- joints until joints are set tight and tested.

Exposed traps and supply pipes for all fixtures and equipment shall be
connected to rough pipe al wall with requisite adapter connection unless
olherwise specified.

Water connections to individual fixtures shall be not less lhan as specified

. on the Drawings.

Lavatory basins and sinks shall be fixed so that the top of the outer rim is
800 mm above finished floor level.

Urinals shall be fixed so that the top of the front rim of the basin is 530 mm
above finished floor level.

- Mirror shall he hung at elevation as indicated in the Drawings, and shall be

installed in accordance with the requirements of Technical Specification AR-
0825. : : :

Suppor_t_ and hang-up systeni shall be in accordance with recommendalion
of the manufaclurer or as approved by the Engineer.

f Protectlon and Cleanmg
" The Contractor shall provide and maintain adequate protectlon for all

sanitary fixture until completion of whole work or as directed by the
Engineer. All damage sanilary fixture shall be replaced at the expense of the

_ Contractor.

Before handling over or when directed by the Englneer aII sanilary fixture

“shall be cleaned to satisfaction of the Engineer.

CAR1011-3
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MP - 1504 ~ PLUMBING SYSTEM

DESCRIPTION OF WORK '

This work shall cover the providing of all matenals labour equrpmenl and
installation of a complete plumbing sysiem as specified herein andfor as
shown in the Drawings. - .. S :

This system shall include an internal drslnbutron plplng system for plant
water, sanitary piping, as well as tesling, balancmg and all other incidentals
required so as to make all the system perfect in every respect and ready for

~operation. . : :
- This work shall also mclude connectron to dlstnbutron p!pmg as shown by -

the Drawings. . -

REFERENCE STANDARDS
Amer[can Society for Tesling and Matenals (ASTM)

British Standard (BS)

Standar Industri Fndonesra (s

Pedoman Plamblng Indonesra = SR '
_Japanese Industnal Standard (JIS) I
- Technical Specmcat(on AR-0914 — Pamhngs .
- Technical Specrf[cat[on AR 1011 Washroom Accessones
h. TS 2 Earthworks ' '

GENERAL PROCEDURES _

'Samples and Technlcal Data

o I_Contractor shall submit samples and technrcal data aﬁd!or brochures of all
- materials to be used to the Engrneer for approval pnor to delwery

All the costs of samples shall be the Contractor's responSIblhty
If the submiltals differ from the requirements of the contract documents, the

~ Contractor shall make specific mention of such difference in a lelter, with a

request for substitulion, together with his reason for this, in order thal, if

.. acceptable, suitable action may be taken for proper adjustment. Otherwise,

the Contractor will not be relieved of the responsrbllity for executlng the work

. in accordance W|th the Contract Drawrngs

Shop Drawing NP
The Contractor shall prepare and submlt detalled Shop Drawnngs for the

i piping work described herein which is complex in nature or whlch reqwres

- close co-ordination wrlh other trades on the job.

The DraWIngs are dlagrammatlc and indicate generally the !ocahon of

- materials and equipment. These Drawings shall be followed as closely as
i pOSS|ble The architectural, structural and other Drawings of related trades,
~"and all élements thereby constructed shall be checaed for drmensrons and

. clearance before installation of any work. : S

All Shop Drawmgs shall be submltted sufflc(enlly in advance of faeld ‘

* requirements to allow ample time for checking, and no claim for extension _of

CMP 15041
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3.4

3.5

40
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Al materials, equipment and accessories furnished shail be brand new and .
" ofacceptable quality. v o L

4.2

- Pipes  : o L T I S N S A TR
- Pipes for water supply shall be PVC complying w_ith_the" relevant JIS
Standard. B I R S S P B

the contract time will be granted to this Contractor by reason of his failure in
this respect. -

All submittals shall be complete and shali contain all required and detailed
information. . g . L e o
‘The Contractor shall obtain, at his expense, all necessary permits and
arrange for all inspection that may be required in connegtion with the

- plumbing system specified herein. . :

- Handling and Storage

Each length of pipe, fillings, trap, fixtures and device used in the piping

= system shall have cast, stamped or indelibly marked on it the manufacturer's

name and the classes of producls when so required by the standard
mentioned. e -

All materials shall be s_tored at a propér pfa_ce and _shéll I_Be ['Jr.cj.,t‘ected from_

damage.

Non Conformity _ : _ R
The Contractor shall carefully check the Contract Drawings towards the

“possibilily of mistakes in'dimensio_ns, capacities, quantities, installation and

others.

All plumbing fixlureé a‘nd'ﬁtling‘s‘ d.e_'iivered 6r installed without any trade
mark shall be removed and replaced wilth properly marked fixtures and
fitling, without any extra cost to the Owner. B o '

Guarantee R R .
The Conlractor shall furnish to the Owner a written guarantee covering the

 satisfactory operation of the plumbing installation in all its parts for a period

of one year after date of final acceptance. During this period the Contractor
shall repair or replace any defective work and pay any repair or replacement_

costs. -
- MATERIALS

General -

Water Supply System

COEitngs T U
~ Al pipe's fittings such as sockel, elbow, reducer, knee, nipple, tee and

others shall be made from PVC complying with the relevant JIS Standard.
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_appr’oval -

4.5

" sanitation fixtures such as !
: - required shall be in accordance with Technical Specification AR-1011.
50  CONSTRUCTION REQUIREMENTS R

 Pump and Accessories .

* Drawings.

Sewer System and Vent Pipe

Pipes T | , |
Pipes for sewer system and vent shall be PVC pipe which comply with JIS

_ standard with a working pressure 10 kg/cm? such as Pralon-or Rucika or

equal,

_ _Léhglh and diameter of pipes shall be as specified in the Drawings.

" Filling

PVC pipe's fitlings such as elbow, reducer, knee, tee and others shall be
made from the same material and class as the pipes and shall be from a
good quality product. o '

Adhesive -

" Adhesive for PVC's pipes and fillings shall be as recommended by the

PVC's manufaciurer. -

| R_oof_Tank

" Where applicable a roof tank of the capacily and material shown on the

drawings shall be furnished. The make shall be subject to the Engineer’s

~ Where applicable, pump pressure s?étem shall be f_ufnished in accordance
_ with the Drawings and the directions of the Engineer. -~ : '

' e

- Whére applicable pump for supplying header tank shall be of self-priming
' centrifugal type with capacily, head and working voltage as indicated in the
y D_;a_wings. and of,GAE, Toris_him_a product or approved equal.

Where applicable, the pump for supplying water to a header tank. shall be

provided with water level control (WLC) in capacity as specified in the

_ Wiring' diagrém shall bé as indicated in the Eleclrical Dré;ving's _ahd electrical
. syslem shal!\_be according t_o‘Technical Specification EL-1601.

4Sa“itati0h'!=;ixtu"réé SR

closets, sinks, faucets, floor drain and others

_General -

Al labour shallbe neat and workmanlike and l_):erq'tiéii_f'ied' and experi.en(_;ed

- lradesman as approved by the Engineer.

. All dimensional locations of fixtures, equipment, floor and drains, risers and

* pipe shall be verified on the Architectural Drawings and manufacturer's
~ catalogues. o ST T T

- _J"',Au".ne'ms;',wh;et_he}_"gp'ecmcauy:;ﬁ-e'nuon*ed of not, or indicated in the
Drawings, shall be furnished and installed if necessary to complete the
'system in accordance with the best practices of the plumbing trade and to

the satisfaction of the Engineer. -
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Installation

All plumbing systems to be tnstalled in th|s buuldmg shall be kept clean, and
in working order through periodic testing by Contractor untll the bu1ld|ng has

been turned over and accepted by ihe Owner.

All pipes shall be installed to the defined co- ordmate outside of the buﬂdmgs

The Contractor shall be responsible for providing those portions of fillings
which are not provided with the fittings required for the complete installation.
All fittings shall be carefully checked to determine lhe portlons which to be
provided to complete the installation.

The pipes shall be used in full length plpe wherever poss:ble

All changes in pipe size shalt be made with reduomg fitings or reducers.

Valves prowded as specified for proper contro! system shall be placed in
accessible location with the ample room for full opening, re-packing,

replacement of internal part with operating stem horizontally or vertically

upward.
Vent pipe shall extend 30 c¢m above the roof and shall be flashed with lead.

- The lead flashing shall be returned on the inside of the vent and fInIShEd ina
- neat manner as detalled in the Drawmgs o . '

Sewer piping shall run a minimum grade of 1 em per 100 cm length of plpe
unless otherwise noted in the Drawings. Before any waste piping is installed,
the Contractor shall field-check all proposed waste piping to verify the piping
system so that the said plplng can be lnstalled at the reqwred grade }

All plumblng fixtures mcludmg floor equlpment ‘connected to the sanitary

. drainage system of floor draln shaII be equnpped wrth a trap as lndlcated in -
- the Drawings. :

Each fixture shall be prowded wnth shut-off valves for water as posntloned in

the Drawings, so that any fixture may be separately controlled without

| ) _eﬂectmg any other flxtures supplied.

Traps specmed here are lo be supplled W|th the flxtures exposed or'
“accessible traps shall be filted wnth a thumb screw clean out plug at the

boltom of trap dlameter B

Piping work which shall need excavatlon and backflllmg, shall be carried
along in accordance with Techmcal Specmcation TS 2.

e Pump shall be connected to water supply distribution plpe ina ‘manner as
-shown in the Drawmgs and in accordance wﬂh the manufacturers

mstallahon snslructlon :

Supports and Fastenmgs

All pipes, fittings and eqmpment shall be suppoded and fastened in a safe

~ and durable manner.

Pipes’ suppoﬂ shall be mstalled in such a way that plpes dlrechon and slope

" can be kept in place and strong enough to hold the plpes and expansmn 7

caused by heat exchange.

~ Inserts shall be safely anchored and the anchors shall be lnstalled flush wdh_
. the finished wall and shall be completely concealed when the flxtures are
- lnstalted S : :
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_ Maih'h_ole_s

Roughing-in - .~ - _ .
Roughing-in for pipes and fittings shall be carried along with building
construction, and shall be co-ordinated between Engineer and Conlractor.

" Correctly located openings of pfoper sizes for the passage of pipes shall be

provided when required. Locations shall be established on Drawings, co-
ordination of final positions shall be consuited with the Engineer.

All items such as guiter straps and like appurtenances to be embedded in
concrete or masonry shall be thoroughly cleared free from all rust, scale and
paint.

Cleaning and Adjusting _

During construction, the Contractor shall properly cap all lihes, so as lo
prevent entrance of sand, dirt ang others. Each system of piping shall be

-, blown through with air after completion for as long a time as necessary to
thoroughly clean the systems. : :

After the entire instaltation has béen. completed, Contractor shall operate the

~ equipment under normal conditions making all necessary adjustments to

balancing valves, automalic pressure controls and others, until all
performance _requiremenls are metl. '

SeWe_r System Test

The entire sewer and vent system shall be supplied with all incidental
appurtenances to permit plugging as necessary to enable the entire system
specified herein, to be filled with water to the level of the highest vent stack
and/or vent stack above the roof. - '

The sy'stem'shalil hold water for a full 30 minutes dﬂring which time there

. shall _be no drop in the wa_ter's level.

“In lhe. event that the Engineer decides that additional tests are needed, such

as an air smoke test on the drainage system, the Contractor shall perform
such tests without any additional cost to the Owner. ' '

Pressurised System Test

- Upon completion of the plumbing installation and of the roughing-in and
" pefore sefting fixlures, the entire piping system shall be tested at a

hydrostatic pressure one and a half limes lhe nominal working pressure in
the system in operalion, and proved tight at this pressure for at least 8
hours. The nominal working pressure is 10 bar. ' : :

Where a portion of the piping system is to be concealed before completion,
this portion shall be tested separately at a pressure similar to that described
for the entire system and in the presence of the Engineer. o

Where applicable ma_hho!'e shall be constructed from concrete in
accordance to the line and grade _show_n in the Drawing. '

"~ Concrete work shall be formed, places and cured in “accordance with
. Technical Specification TS 3. The steps shall be placed and embedded as -
-~ indicated by the Drawing. . . = - S

Clean out shall be installed for thé sewef s'ystem sfnallef tha'n-150 mm dia.,

~ for each plate easily to be stacked.
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Where the pipe cannot be laid through the manhole, the base shall be
carefully formed so as to make invert channels for the sewers.

After Installation, any manhole cover or inlet hd or grale Whlch is not firmly
seated and rocks in the frame, shall be replaced at the Contractors expense.

- MP 1504 -6 -
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EL 1601 - ELECTRICAL WORKS

DESCRIPTION OF WORK : '

The work shall cover all delivery, materials, labour, equipment, tools for the
installation and satisfactory operation of all electrical works as shown in the
Drawings andlor as specified herein. ThiS work shall include but not be
limited to the followmg

_ Main distribution panels and lighting panels at places as mdlcated
in the Drawmgs

- Installation of all I|ght|ng and accessones |n5|de and outside the
buﬂdlngs : :

" . ‘Medium Voltage (MV) Cublc[e

. Cable feeder network from the MV Cublcie to transformer and from
transformer to LV main distribution panel and Ilghung panels as
indicated in the Drawings. ' _

REFERENCE STANDARDS
Peraturan Umum Instalasi Llstnk (PUIL 1987)

Peraturan Umum Instalasi Penangkal Petir (PUIPP 1983)
‘ Inlernahonal Electrotechmcal Commlsswn (IEC)
7_Verband Deutscher Eleclrotechnlker (VDE)
‘_'Japanese Industrial Slandard (JIS) '

_Standar Industri indones&a (SII)

g :Bntlsh Standard (BS)

h. - TS2 Earlhworks
GENERAL PROCEDURES

Samples Techmcal Data and Materlal Llsts

* Prior to delivery, all samples and technical datalbrochures of materials and

equ:pment for th|s work shall be submltted to the Englneer for review and

- approval. -

' J?;Conlractor shall make a Isst of matenals and equapment to be used and shall
N {submnt a!! those to the Englneer for approval : : :

Shop Drawmgs

"The Contractor sha" prepare and submlt Shop Drawmgs of the e!ectncal

work to the r:nglneer for approval

COAl Drawmgs shall be submitted suffi c;enlly in advance of field reqwrements
~to allow ample time for checking and no claim for extension of the contract
_tame will be granted to the Conlractor by reason of his fallure in thls respect

All submlttals shall be complete and shall contain all reqwred and detalled :

- information. o , . _ _
In the evenl of any d:screpancy between ong - Drawmg and another or

between the Drawings and this Specification, The Contractor shall bring such

a discrepancy to the attention of the Engineer for resoluuon

- EL1601-1
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The Eleclrical Drawings generally mdrcate the location of materials and
equipment, cable lane and conneclions.

These Drawings shall be followed as closely as possible. The Architeclural,

~ Structural and other Drawings of related trades, as well as all elements shall
* be checked for d:mensrons and clearances in preparing Shop Drawmgs

The Contractor shall carefully check space requirements with other
Contractors which might work at the same location to ensure that all
equipment can be _installed_in the spaces allocet_ed for them.

Delivery and Storage

All materials and equment to be detwered shall be in good condition, new,
free from any defect, and shall be compteted wrth labels techmcal data and
other data required as specified.

T Al matenats and eqmpment shall be orderly kept |n thelr packages and shall
" be kept free from damage and humldlty '

Non Conformity

The Engineer has the nght to reject any materlat delivered or mstalled which
does not compty with the spemfted Drawmgs and/or Specrflcatlon

- The Contractor shall lmmedlately correct andfor replace any work deemed

mfenor by the Engmeer without any cost to the Owner

If the submlttats differ from the requrrements of the Contract Documents the
Contractor shall make specific mention of such difference in a letter, with a

" ‘request for substitution, together with its reason for same, in order that, if
~acceplable, suitable action may be taken for proper adjustment Otherwise,
the Contractor will not be relieved of the responslbrlity for executlng the work

Jin accordance wrth the Contract Drawings. : '

Other Requrrements

-The Contractor shall employ the necessary supervisors, electrical workers
~ and labourers to complete the work in a trmety manner and shatt “certify to

their competency, if requested

Al malerials, equ:pment and systems shall be |nstatled in a workmanllke

manner by skilled workman under the supervision of competent foremen who

are thoroughly experienced in the class of construction work specified herein.
“The Contractor shall mmed:ate!y correct any work deemed mfenor by the :
"~ Engineer. :

The Contractor shatl prov:de aII tools construct[on equrpment test equrpment

and make tests and keep records as specmed herein.

- To conduit the works, the Contractor must have mstallatlon passes (C ctass
: mlnlmum) issued by PLN. ' N

MATERIALS

Panels

- Al sub- pa.nel frames and bodtes shall be made from galvamzed steel sheet

in1 6 mm th:ckness wnth drmensrons as mdlcated in the Drawmgs

EL16012

I



e

4.2

43

Cubicle panel shall be of free standing-indoor type and wall mounted type
made of steel sheet in 2 mm thickness with dimensions as |ndrcated in the
Drawings. : . L

. All panels shall have oven- -baked coatlng with colour as specmed in Colour

Scheme.

Enclosure shaII be gasketted for use in an industrial atmosphere. Hinged
doors shall have keyed-alike flush type cylinder locks. -

All components for all panels shall be of Telemecanrque Merlrn Gerin,

~ Siemens or approved equal.

Clrcu1t breakers shall be of the mini crrcurt breaker and moulded case circuit
breaker type unless otherwise noted i in the Drawrngs

Type and capacities of components shall be as specified and mdrcated in the
Drawmgs and shal! be surtable with the type of equrpment to be installed.

. Every panel shall be prowded wrth power |ndrcator Iamps for every phase

_ Cab!es

Cable feeder or multi- conductor cable for direct bunal applrcatlon at 600 V or
higher shall be as mdlcated in the Drawrngs such as Kabehndo Supreme or

others equal _
_Srzes shall be as :ndrcated in the Drawrngs )

Al smgle conductor cable for power, lighting and control crrcurls installed in
conduit for operatlon at 600 V or below shall be NYY or NYM.

Sizes shall be as mdrcated rn the Drawings. o _
Minimum cablé - cross sectlon shall be 2 5 mm?, except when otherwrse

- indicated by the Drawings. _ B
Cab!e colour code shall be as follow R

- Neutral ~ : Blue - _ _
- Ground : Yellow with green stripe '
"1 Phase : Red, Black, Yellow. -

_ Cable splrcmgltermlnatmg shall he from a good product such as 3M or
 Raychem, Supréme and shall be from the type surtable wilh the cable type to

be splrcedltermlnated

Racoways
" Conduits S Sl : |
- Cables Ieadrng to sockets swrtches and llghts shall be :nstalled in a conduit

of high impact heavy duty PVC type such as Ega, Clipsal, or approved equal
“and shall comply with BS 6099, with mlnlmum drameter of 20 mm unless

otherwise noted in the Drawmgs

- Conduits which: shall be mstalled under. floor up to 150m outsrde the

buildings shall be from PVC pipes of 5 kglem? worklng pressure and shall

) _ comply wrth JIS standard such as Pralon Rucika or approved equal
. Drameter shali be as rndlcated by the Drawrngs - '

OEL16013



~ HRC 511 luminaire for HPL-N 80 W tamp lncludrng batlast and capacrtor wrth

4.5

- Conduits which shall be installed underground across the road shall be of

galvanized steel pipe class mediur and shall comply with BS-1387 or SlI-
0161 standard, with diameter as indicated by the Drawings.

Flexrbtelcorrugated conduit shall be of high rmpact PVC stch as Ega Clipsal
or approved equal, and shall comply with BS 6099. :

Flexible conduit shall be suitable for tr0prcal climate, and shall be hard to
break, dustproof and waterproof. - . :

Cabte frays

~ Cable trays shall be made of galvamzed perforated steel in shape type and
" size as indicated in the Drawings. Cabte trays shall be from an approved

product such as Nobi or equal

A Ftush Floor Trunkrnq

Flush floor trunking shall be constructed from 1. 6 mm and 2 5 mm thick
galvanized sheet steel, such as FXT 280/2 type by Ega or approved equal.

-This flush floor trunking shall be provided with surtabte accessorleS'_-
recommended by the same manufacturer Lo

: WaIlT unklng . - .
~ Wall trunking shall be used to drstnbute power data and telecommunrcatron

seivices around and through buildings from power source to service outlet.
Wall trunking shall be made from uPVC, such as Assembly E type by Ega or
approved equat e e . _ _

Outdoor Lrghtmg

power factor 0. 85 shall be manufactured by thps or approved equal

" Lighting poles shall be made from galvanrzed steel plpe such as TSL 10S |

type by PPI or approved eqguat.

Indoor Lighting

The Electrical Drawrng rndrcates the types of Iamps used for drfferent way of
-~ mounting: : , . )

. 'Surtace Mcuntrnq

TL'D 1 x 36 W, which shall include all component such as ballast starter and
capacitor, which capacity shall be sufficiently high to obtain the power factor -

of 0.85 - 0.95. The tamps shall be manufactured of Ph;lrps or approved equal.
Downtlght SL. 18 W shall be of Philips product or approved equal. GColour of

~~ downlight fixture shall be in general whrte except drtferentty specrfred by the
. Engrneer : " '

" Baret Type TL' D 36 W shatt be of crrcular type manufactured by PhlleS or
Artolite or approved equal. :

" ‘These ceiling lights shall be provrded with surtable ring, made by the same -
manufacturer in colour as specrfred by the Englneer : _

Incandescent fixture 60 W Iamps shall be of rectangular type provrded wrth '

acrylic cover and lamp holder. _
The armature shall be the product of Phrlrps or Artolrte or approved equal

EL16014
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Spot Light 100 W shall be of incandescent type, and manufactured by Philips
or approved equal.

Colour of fixture shall be in general white, except differently specified by the
Engineer.

Recessed Mounting

- Recessed lamps shall be product of Phillips or approved equal.

Suspended Mounting
Suspended Lamps shall be product of Phlllps or approved equal

EerEmergency Lamp
: F)utfemergency Iamps shali have the followrng specmcatrons

o« 2%8 Wﬂuorescent Iamps

coe Battery 24V 4AH high temperature nrckel cadmlum,
. Srngle rate constant current ' :

L. 2 hours duratron

o Surface mounting dlrect to wall or cerlrng,

. A test swrtch fo srmulate malns fallure

. Havmg ared fight emilling diode rndrcates supply healthy and chargrng is

o on, as monitoring, such as TEJ 208 by PNE or approved equal

: Sockets Swrtches and Plug

Socket outlets with side earthing contacts, shall be of flush mountlng type

s (complete with box) and shall comply with CEE 7 standard such as MK,
' .Clipsal Legrand product or apprOVed equal R

- Minimum capacrly of each socket shall be 250 \Y 10N16A

'Sockets which shall be placed at 30 cm from floor shall be provrded with
_cover and shall be of waterproof type. - :

| ijrtches shall be of flush mountrng type (complete wrth box) with minimum

o _ capacity of 10 A and shall comply with BS3676 such as MK Clipsal,

48

o Legrand or approved equal R o
_ Switches shall be placed 150 cm above floor unless otherwrse mdrcated in

the Drawrngs

Unless otherwise noted, all sockets swrtches and plugs shall be ‘of white
colour

_Suppoﬁs_ff" _
- ~All necessary supporls for equrpment 1nstatled under thrs Specrfrcatlon shall
~be prowded :

N Supports ‘shall conS|st of steel frames plates brackets racks and other
.- shapes of adequale size and shall be fastened wrth bolts, screws or by
'i-'f'_weldrng, to rigid suppcrts kE SR . s
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CONSTRUCTION REQUIREMENTS

General

Power Suppty _
Distribution of power supply shall be radial system 220 Vv and 50 Hz.

Power shall be distributed the interface with PLN as s_hown on the Drawings.

' Proteclion

Electrical system shall be provided with protection dev:ce against short
circuit, at lighting panels; protection device against overload and short circuit,

at main distribution panets and power panel except otherwrse mdrcated in

the Drawings.

“All non- current carrylng ‘metal parts of electrrcat equrpment ‘and lnstaltatlons

shall be connected to the ground loop as requrred by the Drawings.

These will include, but not necessanty be limiled to building structurat

columns, track, lightning arresters, raceways,  electrical - equipment
enclosures, ground bus, transformers, motor frames and others

Grounding system shall be in accordance with Peraturan Umum Instalasi
Penangkal Petir (PU_IPP) and Technical Specificalion EL-1652.

Panets and Components _.

"Pnor lo fabrrcatlon of panels, 'Contractor shatl submlt detarted Shop Drawmg

to the Engrneer for approvat

~ Panels shall be fabricated and lnstatted to ptaces as |ndrcated in the
. Drawrngs - :

" Al circuit breakers over[oad devrces protectrve retays and trmer shall be set

in accordance wilh notations rn the Drawrngs andfor Engmeer s instruction.

All cabrnets of control panel, power panel circuits breaker safety switches
and other electrical equipment, if not identified by factory, shatt be furnished

o 'and altached with nameplates for identification. -
- The name plate/directory al each panel board shall be neatty marked

showing the destination of each circuit installed. Name plate shall be made of
metal plates with embossed letters. Name plates shall be sized of 1,5" (3,81
cn) helght with necessary width. Letter heights shall be of 1,0" (2,54 cm).

" Name plate thickness shatl be 3 mm minimum. ‘Name plates shalt be tnstalted

in such a way that they remaln strongty in place.

'Labets shall have to be wiilten i in Bahasa Indonesra _
* Pullboxes and cabinets shall be mspected for srze and number of condurts

conductors and conductor conf[guratlon

- Each panel shall be grounded wilh maxlmum 2 ohms Groundrng syslem is
PNP, comptyrng with PUIL-1987. o : S

. Each panel shall be provided with wrrrng diagram and drrectory card whrch
* shall be mounted on the inside of the door panet . .

The card shall be completely frlled out by the Contractor trstrng alt connected o

loads.

Fach panel of each door shall be connected wuth groundlng cabte to the

panel enclosure.

EL 1601'-6 |
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* At all entrances to panel boards, pull boxes, or outlet boxes without threaded
hubs or based, conduit runs shall be secured in place with galvanized lock

nuts outside the box and lock nuts and bushings on the inside. Bushrngs
shall be of the |nsutatrng type '

B 'Each panel shall be provrded rmth surge arrester lrghtnrng protectron and

5.3

installed at places as indicated in the Drawings.

Cable l'ns-t'altatio‘n, Odtdoor and .Indoor -

- Qutdoor -

Installation of cables underground shall be carrred outin such a way that the
cables are protected against mechanical and chemical damage which might

- happen where the cables are to be buried.

Cables shall be burred in accordance with the Drawrngs ,- ;

" Cables which shall be buried across the road shall be placed in a galvanized

steel pipe as speciﬁed in point 4.3. of this Speciﬁcation

' Instaltatron shall be in accordance with the Drawrngs
~ All excavation, trenchrng and backfilling work shall be carrred out in

accordance wrth Technlcal Specmcatlon 183

All disturbed surfaces shatt be restored to orrgrnal condrtron and properly
installed to eliminate any settlement :

-~ Position of buried cables shall be marked with strong srgned poles from steet

plate and support.

* Each cable feeder whlch shall need to be spliced shall be furnrshed with a

surtabte splrcrng Kit.

Indoor L

A condurt system shaII be furnrshed and |nstalled as requrred by the

- Drawings. This system shall connect ail outlet boxes (including sockets and
“ * switches), junction boxes, Irghtrng frxtures panet boards cabrnets and others

as indicated in the Drawmgs

_ Field bends and oﬁsets shalt be unrform and symmetrrcal wrlhout condurt

. flattenrng or finish scarrrng

'Freld bends shall be made wrth standard tools and equrpment manufactured

specrflcally for conduit.

Cables Ieadrng to sockets swrtches !amp pornts and equipment, whether on -
the walls or over the cerlrngs shall be ptaced in a condurt as specrfred in this

' Specrfrcatron

- Wherever con-durts are run on the wa!ls they shatl be spaced out not
+ - mounted directly on the surface, except otherwise specrtred in the Drawings.

" Al horizontal conduits shall drain toward the vertrcat condurt to whrch they _

are connected

- Al condmts mstal!ed in floor stabs shall be PVC prpes except otherwrse as

indicated in the Drawings. Types of PVC prpes shalt be as specified in this
Specrfrcatron

: Condurts mstalted in fioor stabs shall have a minimum cover of 50 mm.

| Al splrces and!or taps shatt be made only in approved junction or termrnat
: boxes e ‘ :

CEL teo_1-:7
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: Ca_ble connection at busbar terminat shall be furnished with cable lug,

Testmg. Commissnonlng and lnspectron

The contractor shall, upon completion of the works and before acceplance
perform complete funclional operaling tests of a!l systems governed by this
section in the presence of the Engmeer

All systems and equipment shall be demonstrated to functron in accordance
with their intent and the requirement of this specification. -

The contractor shall furnish all required instruments and personnel for the

tests and maintain the test equipment and apparalus in an approved
- condition at all times during the tests. ; S

Test records shall be maintained by the contractor and forrnally lransmltted to
the Engineer prior to final acceptance of the facility, - - :

Testing and commrssromng shall be determmed by the Engrneer :

Test (except high- polenhal tests) shall be completed with all switchboards,
panel boards, fuse holders, switches, fuses and overcurrent devices in place.

* Al circuits shall be tesled and operaied to demonstrate the followings:

- Proper phase sequences and correct motor rotatron .

o Crrcurt conhnurly and mtended operatron I
e 'To be free of grounds

- Tobefree from shorts.

A equrpment shall pass functional test.

Insulation resistance of all major e!ectncal equrpmenl such as rotating
equipment, transformers, circuit breakers, switchgear and control centres -

. shall meet or exceed minimum acceptab!e standards as specmed for the
'equrpmenl tested. S

. The contractor shall be responsrble for replacement of any damaged or

defeclive fixture, including glassware, plastics or diffusers up to the time of
final mspectlon and acceptance by the Engmeer S :

Contractor shall submit to the Englneer all equrpmenls onglnal manual :

operation and maintenance book |n Enghsh and Indonesran whtch will be
forwarded to the Owner ‘ N

Cleanlng Up

- The Contractor shall at all trmes keep the premlses free from accumulatron of - '
waste material or rubbish caused by his employees or work. At the
completion of work, he shall remove all his rubbish, tools, scaffolds and -

surplus materials from and about the site, leavrng his work c!ean and the
areas ready for occupancy ' _

EL 16018 .
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.- .. The Conlraclor shall prepare and submlt Shop Drawmgs of the elecirlcal

@ a0 Fow

EL ~ 1652 ~ LIGHTNING PROTECTION AND
GROUNDING SYSTEM

DESCRIPTION OF WORK '
The work shall cover the furnishing and installation of lightning protection and

- grounding system as shown in the Drawings and/or as specified herein.

The work shall include but not be limited to the following :
- Lightning rod
- . - . Base and supports -

o . "-‘Cbppef“cdnductor o

- Eanhing box
-~ Grounding rod
- AConduns B _
. - Lightning Arrestors _ ,' : L
: - Potential Equalrsalron Bars
REFERENCE STANDARDS <
Peraturan Umum Instalasi Listrik (PUIL 1987)
' Peraturan Urmnum Inslala3| Penangkal Peilr (PUIPP)
Brltlsh Standard (BS) BRI S
Japanese [ndustnat Standard (JIS)

Inlernatronal Eleclrotechmcal Commlssron (IEC).

GENERAL PROCEDURES

Sample and Techmcal Data B

Prior to delivery, all samples and technical datalbrochures of materials and
equipment for this work shall be submitted to the Engineer for review and

~ approval.

if the subn‘mtals differ fiom the requrrements the Contractor shall make
specific mention of such difference in a letter, with a request for substitution,

" together with ils reason for this, in order that, if acceptab!e suitable acl:on
may be taken for proper adjusiment. - : A

: fOlherwrse the Contractor will not be relieved of the responmbrhty for
' execulrng the work in accordance with the Drawmgs N :

Shop Drawmg

S work tothe Englneerfor approval. .

Al Drawmgs sha!l be submitted sufﬂcrenl!y in advance of f|eld requuements
" lo allow ample time for ¢hecking and no claim for extension of the contract

o time will be granted to the Contractor by reason of his failure in this respect

' All' submiltals shall be comp!ete and shall contaln all reqtllred and detailed
7 rnformallon '
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5.2

5.3

In the event of any discrepancy belween one Drawing and another or

between the Drawings and this Specification, The Contractor shall bring such
discrepancy to the attentlon of the Engineer for resolution.

The Drawings generaliy indicate the location of materials and equipment,
cable lane and connections. : L

- These drawings shall be followed as closely as possmle The Archltectural
- Structural and other Drawings of relates trades, and all elements shall be

checked for dimensions and clearances in preparing Shop Drawings.

Delivery and Storage

~ All materials to be delivered shall be in good condition, new, free from any

defect, and shall be completed with labels, technical dala and other data

- required as specified all materials shall be orderly kept in their packages and

shall be kept free from damage and humidity.

Non Conformity :
The Engineer has the right to reject any matenal delwered or installed whlch
does not comply with the specmed Drawings andfor Speutlcatlon

The Contractor shall |mmed|ately correct andlor replace any work deemed
inferior by the Engineer Wlthout any cost to the Owner. - :

MATERIALS -
Refer to seclion 5.0. of this Specmcatlon

CONSTRUCTION REQUIREMENTS

_ System

The system to be applied is the cable on ndge (pnmary protectlon) and
secondary protection systems , T

The Contractor shall complete all necessary equment and flxtures in order
to get the best and complete system , ‘ : '

| Prlmary (External) nghtnmg Protectton System

The lightning spikes/rod shall be made from copper materral connected to 2. 5

B cm drameter galvanizing pipe. fastened wrth bolt and nut.
* Lightning rod which are located due 1o the Drawmg shall be grounded with 50

mm? bare copper conductor and grounded in groundmg boxes. :

© The joints between copper conductors shall be a copper clarnp screw type _

and shall have mimmum resistance.

Groundlng and Bondlng

. The grounding rod of minimum diameter 2 cm wrth Iength as shown on the

Drawing shall be made of galvanised steel pipe class medium of BS-

. 1387/811-0161 standard and/or PVC pipe of 5 kgfem? working pressure, and
shall be furnished with copper or steel plated by 2 5mm copper groundlng
: electrode _ . e

;_':The groundlng rod complete wrth groundlng electrode shall be buned
3 underground as shown on the Drawing. L

The ground resistance at groundlng box shall be Iess than 2 ohm measured
on dry condition or after 2 days without rain.

EL1652-2



5.4

The grounding system shall have a hand hole (test point) for measuring
purposes as indicated in the Drawings.

A perimeter grounding around the building shall be construcled as indicated
in the Drawings.

Hand hole shall be constructed of masonry with a concrete p!ale cover in
sizes as indicated by the Drawings.

At the bottom of the hole shall be placed a sand layer of minimum thickness
15 ¢m or as specified in the Drawings.

The building steel construction and the electrical system grounding shall be
connected with the lightning grounding as indicated in the Drawings.

Connection of grounding wires shall be made complete[y both electrically and
mechanically. _

- Down conductor which going down shall be clamped as specmed in the

Drawings.

All non-current carrying melallic bbdies, such as pipe stacks, air handling
equipment, pumps, etc. shall be bonded and grounded to the ground loop of
to nearest grounding bus in the equipment room. '

Testing and Inspect(on :
The whole installation must be inspecled mechan:cal[y and electrically.

Each groundlng box shall reach 2 chms earthing resistance in dry son
condition.

EL 1652-3
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'CS - 0304 - PRECAST CONCRETE

DESCRIPTION OF WORK -
The work shall consist of construcling and placing of precast concrete
material of dimension and shape in accordance with the Drawings.

It shall include but not be limited to the following - - -
. ~ Supply of material, labour, equipment and tools,

e _ Excavatlon and backmlrng to the acceptance of the Engineer.
2.0

REFERENCE STANDARDS ‘
. VPeraturan Beton Bertulang Indone3|a (NI 2 1971)

Persyaratan Umum Bahan Bangunan di Indonesia (PUBI)
"_Standar industri lndonesra (SII) oY
.1S2 Earthworks .

| TS 3 Concrete Works _ _ :
: TS 8 Handling and Erectron of Precast Concrete Units. . .

g. Technical Specification AR- 0404 Cement Mortar
o GENERAL PROCEDURES

Technlcal Data - -

Technical data of specified materlals shall be submrtted to the Engineer for
approval, prror to delrvery and installation. '

Technical data shall show typelshape dimension, manufacturers rnstal!atron_

: |nslructron and all information required for installation and erection.

-_Shop Drawrng

The Contractor shall submrt Shop Drawings whrch shall show details, placing
diagrams, instructions and notes on materials, finish and others in
accordance to the trnes elevatrons of the Drawrngs and shall be approved by
the Englneer

MATERIALS

. All precast concrete materrats shall be of concrete with minimum qualrty of K-

250

Al remforcrng steet shali be deformed bars as specrfred in Technrcat
_Specrfrcatron S 3. :

-~ Cement mortar for seatrng jornt shatt comply with Technrcal Specrfrcatron AR—
. 0404, . :

50

VCONSTRU(‘TION REQUiREMENTS

General ,
All excavation shall be made to the requrred depth and dlmensrons as shown

| ~ by the Drawings.

o The foundalion where the precast concrete materials will be set or Iocated

shall be properly tamped and tayered wrth sand blinding layer.

©CS0304-1



5.2

Prior to placing of the precast concrete all the reqmrements in the Drawings
shall be followed.

Compact(on procedures shall be in accordance with TS 2 Earlhworks.

Dramage Installatton a

The forms shall be set so that the drain is inverted and top of walls shall
conformed to the desired lines and grades.

All weep holes and lnseﬂs shall be formed or block out as shown by the
Drawings or as d|rected by lhe Englneer '

Both side walls shall be brought to the level of the back of shoulder eXCept
where it shall be reduced in height to accommodate a cover slab andfor
where the side wall adjacent to shoulder is raised to form a curb.

Backfill shall be |mmed|ately placed after the placing of precast concrete
drain and shall be tamped to the level of the top of the drain

The distance of the backflll from the edge of draln wall shall be in accordance
to the dlrectlon of the Engineer . . :

All precast concrete drain shall be placed at dessgnaled lnterval as shown in
the Drawings. ' : -

CAN joints shall be 2 cm spaced and sealed tightly wﬂh 1 3 mlx of cement :

mortar andlor as directed by the Engineer

Al cover slabs shall be furnlshed at pamcular locatlons as determlned by the R
'-;Engmeer ; . Pree o coo
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