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o - The washroom accessories and fi ttrngs shall be stored in a clean dry place
_ and protected from damage prror to and after rnstallatron

40
" WC shall be close coup!ed s:phonjet |n colour as spemfed later.

~ AR - 1011 - WASHROOM ACCESSORIES

DESCRIPTION OF WORK '
This work shall cover the provision and mstallalron of all |tems artrcles

_equrpment and materials for washroom or toilet area as shown in the

Drawings andlor as specified and including labour supervision and -
incidentals reqmred and necessary to complete the system for successiul

' operatlon

REFERENCE STANDARDS
a.  Standar Industri Indonesra (Sll)

o b. Technical Specrf cation AR—0825 Glass and Glazmg
C. Technrcal Specrflcatton MP 1504 Plumbrng System

- GENERAL PROCEDURES

3 _Samples and Techntcal Data

j"Samples and technical data of specrf ied washroom accessones shall be
. _submrtted to the Engrneer for approval prior to delrvery ‘ :

 Technical data shall show types dlmensron colours and other data requrred -

for mstallatron

-‘Shop Drawmg o

-~ Prior to installation, Contractor shall submrt Shop Drawrng whrch shall
.+ - consist of detail of layout, fastening, installation, dimension, and other
B necessary. detarls to the Engrneer for approval

Handhng and Storage

'MATERIALS

Water Closets L

'_ i Entrre unlt shall be supplred wrth all necessary fi ittings and fi xtures '
. Each WC pan shall have a closed front seat and cover.

Flttlngs shall be chrome plated brass

o Squattrng toilet shall be as apprOVed by the Engmeer in colour as specrf ed
: 'laler ' L _ _ :

) Uﬂnals EEREN e
_ Unnals shatl be of the smgle unlt wall mounted type wrth San Er V92 fi ttmgs _

Y in colour as specrfed Iater A

a3 P TP P PRI
... Lavatory basins shaII be of walt mounted type in colour as spec.r ied.

Lavatory Basms

RS They shall be supplred w:th a chromium plated and screwed outtet and trap

o W|th reqwsrte connector sleeve for the jomt

0 -':f‘:'AR' 1‘01:1-;{ o
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" Shower accessories shall consrst of Wall shoWer San El 813 or equal ancl

Each basin shall have provrsmn for one cold water faucet and have liquid
dlspenser soap deck type, such as W1? of San-Ei or approved equal.

- White enamelled support brackets and one chrome plated chalned rubber

plug shall be prowded per unit.

: Krtchen Sink -

- Kltchen sink shall be stalnless steel and consist of 2 {two) smks!bowls with a
: dnp pan and air trap with clean-out plug shall also be provided to the sink.

Water Faucets : . =
Faucets for wall mounted shall be of San E‘l Y20C type or approved equal

: Faucets for Iavatory basins shall be of San E1 Y51C type or approved equal
- Faucels for kllohen smk shall be of San Ei AloC lype or approved equal. -
' _Faucels for garden use shall be of San El Y3OC type or approved equal

' Floor Drain

- Floor drain cover shall be chrome plaled brass slralner. gnd cover of 10 cm '
-or 4 inch diameter and shall be recessed 10 mm into the floor and -
eqmpment wrth air trap, _such as San EI H 510 type or approved equal '

‘ Clean Out Cover e

: 'Clean out cover shall be chrome plaled brass of 10 cm drameter such as :
- San El H 58 or approved equal _

Shower Accessories o

sbower valve San-Ei V10T or equal

49
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Accessones SR R
' Accessones shall be as follows or approved equal

- Soap dlspenser ':_ : San E|W12 e
- Paperlllssue holder - San- E:WSO
Towel holder | z San El W565

COAN lhe above accessones shall be of colour as specrf ed later By

error _ ' : , o SRR R : .
N Mirror shall be as specd" ied in Techn:cal Spemf cauon AR-0825 in thrckness L
- and srzes as lndlcaled in the Drawrngs R S :
, 2 GONSTRUCTION REQUIREMENTS

B _AII eqmpment shall be lnstal!ed in slrrct accordance wrth manufacturers .
- recommendation and this Specrﬂcallon unless otherwrse approVed |n wntlng '

General

. 7Vert|ca| and horizontal dimensions to all fi xtures and quantltres of each |tem
~ shall be as indicated on the Drawmgs ' SRy .

: Un!ess olherw:se specmed fixing shall be |n accordance wnlh manufacturers ) : 1

|nslruclton ftllng and delalls el

AR
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5.2

5.3

Installation

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

Paint, varnish, pully and others will not be permilted on meetlng faces of
joints until joints are set tight and tesled. .

Exposed traps and supply pipes for all fixtures and equipment shall be
connected to rough pipe at wall with requisite adapter connechon unless
otherwise specified.

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

- on the Drawings.

Lavatory basins and sinks shall be fi xed 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 fim  of the basin is 530 mm
above finished floor level. :

Mirror shaII be hung at elevation as |ndrcated in the Drawrngs and shall be
installed in accordance with the requrrements of Technrcal Specmcatron AR-
0825. : : _ .

Support and hang- up system shail be in accordance wilh recommendatron E '
of the manufacturer or as approved by the Englneer : _

Protectlon and Cleanlng

" The Contractor shall provide and maintain adequate prolecuon for aII'
. sanitary fixture until completion of whole work or as directed by the
Engineer. All damage sanrtary frxlure shall be replaced at the expense of the

Conlractor,

Before handimg over or when dlrected by ihe Englneer all sanltary frxiure
sha!t be cleaned to satrsfactlon of the Englneer :
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MP - 1504 PLUMBING SYSTEM

DESCRIPT|ON OF WORK
This work shall cover the prowdlng of all materlats labour eqmpment and
installation of a complete ptumblng system as specrr ied herem andfor as

- shown in the Drawmgs

This system shall include an internal drstrabutron plpmg system for plant

* waler, sanitary piping, as well as testing, balancing and all other incidentals

required so as to make all the system perfect in every respect and ready for

o operat[on

. This work shall atso 1nclude connectron to d;strrbutlon prpmg as shown by

.20

30«
34
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Qe

o the Drawrngs

;“ﬁRFFERENCESTANDARDS

American Soclety for Teshng and Matenats (ASTM) -
' Bntrsh Standard (BS) s

? Standar Industrl Indonesra (S!t)

" Pedoman Ptamb:ng Indonesra o

‘ Japanese Industrrat Standard (JIS)

" Techmcal Specrf catlon AR 0914 Pamtmgs

. Technlcat Spemr catton AR 101'1 Washroom Accessorres

h.' TS 2 Earthworks :

GENERALPROCEDURES inv

: 'Samples and Techmcal Data

~ Contractor shall submit samptes and technrca! data andlor brochures of aII
" materials to be used to the Engmeer for approval, prior to detwery

7 Att the costs of samptes shall be the Contractor‘s responsrb:trty

i the submittals 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 his reason for this, in order that, if

. acceptable, suitable action may be taken for proper adjustment. Otherwise,
* the Contractor will not be relieved of the responsrblhty for execulmg the work

- . in accordance wrth the Contract Drawmgs o

" The Contractor shalt prepare and submrt detalted Shop Drawmgs for the

Shop Drawmg

~ piping work described herein which is comp!ex in nature or whreh requlres_

B close co- ordmatron wrth other trades on the ]Ob

nghe Drawmgs are dlagrammatlc and mdrcate generatty the tocatron of
: T.:_‘matenals and equrpment These Drawrngs ‘shall be followed as closely as
- possible. The architectural, structural and other Drawings of refated trades,

- and all etements thereby constructed shall be checked for dmensrons and
<., clearance before rnstallatron of any work. -

fre Atl Shop Drawmgs shatl be submltted suft” clentty in advance of fi etd
requrrements to atlow ampte tlme for checklng and no clalm for extensron of .

jmeiaﬂé1f;fﬂf7;ﬂ'ﬁ
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3.4

" The Contractor shall furmsh to the Owner a wrrtten guarantee covenng the :
- satisfactory operation of the plumbing installation in all its parts for a period -
- of one year after date of final acceptance. During this perrod the Contractor
- . shall reparr or replace any defectrve work and pay any reparr or reptacement
'costs : R .

40
41

~ the contract time wHI be granted to thrs Contractor by reason of his farture in

this respect.

All submiltals shall be complete and shall contaln alt requrred and detalted
mformatron ' _

The Contractor shall obtarn at hrs expense aII necessary permrts and

arrange for all inspection that may be requrred in connectron with the

_ptumbmg system specrf‘ed herem L

Handling and Storage =

* Each length of pipe, fittings, 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 produclts when so requrred by the standard
mentioned. - : :

-~ All materials shalt be stored at a proper p!ace and shall be protected from

damage

. ) Non Conformlty

'_ ~ The Conlractor shall carefully check the Contract Drawrngs towards the
- possibility of mrstakes in dlmensrons capacrtres quantltres mstallatron and

others.

) AII plumbrng ﬁxtures and f ttmgs detwered or mstalled wrthout any trade k
mark shall be removed and replaced with properly marked frxtures and -

frttrng, wrthout any extra cost to the Owner

Guarantee

_MATERIALS

-General S L
= Al matertats eqmpment and accessories furnrshed shalt be brand new and Lo

L of acceptable quallty

42 ;'.-‘_Water Supply System L : .?i R

Plge

_ Pipes for water supply shatl be PVC comptymg wrth the relevant JIS
Standard o :

E " Ftttmg

All plpes ftttlngs such as socket e]bow, reducer knee, nrpple tee and_-:s
others shatl be made from PVC comolylng wrth the relevant JIS Standard

_; 4.3-.7..4 -i_Sewer System and Vent Ptpe R

Pipes -~

" Pipes for sewer system and vent shalt be PVC plpe whtch comply wrth J!S- - )
: __:,standard with a workrng pressure 10 kgt'cm2 such as Pralon or Rucrka or -
'_equal RERE o _

o MPres2

AW . .
(’i' "}‘:‘;‘F .
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Length and diameter of pipes shall be as specified in the Drawings.

Frttlng : : :
PVC plpes ﬁttrngs such as elbow, reducer knee tee and others shall be
made from the same material and class as the ptpes and shall be from a

_ good quahty product

Adhesive |

- Adhesive for PVCs prpes and fi ttmgs shatl be as recommended by the

PVCs manufaclurer o

. Roof Tank )
: ,Where appllcable a roof tank of the capacrty and material shown on the'

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

_ approval o

' Pump and Accessorres T

Where applrcabte pump pressure system shatl be furmshed in accordance
with the DraW|ngs and the directions of the Englneer

| $Where apptrcabte pump for supplylng header tank shall be of setf prlmlng

centrifugal type with capacily, head and worklng voltage as indicated in the

: Drawings, and of GAE Torrshrma product or approved equal

"_-Where apptlcabte the pump for supplymg water to a header tank shall be B
provided with water teVeI control (WLC) in capacrty as specrﬂed in the
- Drawings. . . S

Wnng dtagram shall be as |nd|cated in the Etectncat Drawrngs and electrlcal _.
system shatl be accordrng to Techntcal Specrf catlon EL 1601 ' f__ '

~ Sanitation letures G

,,'i'Sarntatron fixtures such as ctosets smks faucets ﬂoor drarn and others
- reqwred shatl be in accordance with Technlcat Specmcatron AR- 1011

CONSTRUCTION REQUIREMENTS .
'General

Al labour shall be neat and workmant:ke and be quahtred and experlenced

L tradesman as approved by the Engmeer

: ,'_Att dlmensmnal Iocatrons of fixtures, equrpment ﬂoor and dralns risers and .
. pipe shall be verified on the Archrtectural Drawrngs and manufacturer‘s_
B Catatogues o N o , :

Al rtems whether specaﬁcat[y mentloned or not or mdrcated in the
- Dfawings, shall be furnished and installed if riecessary to complete the = .~
- system in accordance with the best practlces of the plumbmg trade and to R
. the satlsfactron of the Englneer . . T

" lnstaltatlon -

B All plumbrng systems to be mstalled tn thrs buuldlng shall be kept clean and _
- in working order thfough periodic testing by Contractor untrt the bwtdmg has
been turned over and accepted by the Owner. . R o '

" '-_;" Al prpes shatl be mstatled to the def ned co ordrnate outsrde of the bultdmgs o -

M543
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5.4

The Contractor shall be responsible for providing those portions of fittings
which are not provided with the fittings required for the complete instaltation.
All fittings shall be carefully checked to determrne the portrons wh|ch to be
provided to complete the installation. : :

' The pipes shall be used in full length pipe wherever possrble

All changes in pipe size shall be made with reducrng frttrngs or reducers

Valves provrded as specified for proper control system shall be placed in -
. accessible location with the ample room for full opening, re-packing,

replacement of internal part with operating stem honzontally or vertically

- upward.

Vent pipe shall extend 30 cm above the roof and shall be flashed wrth lead

. The lead flashing shall be returned on the inside of the vent ancl f nrshed ina
" neat manner as detailed in the Drawings. - : : .

_ Sewer piping shall run a minimum grade of 1 cm per 100 cm length of pipe
- 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 prptng c¢an be mstalled at the requtred grade .

All ptumbrng fixtures mctudrng ﬂoor equrpment connected lo the samtary
" drainage system of tloor drarn shatt be equrpped wrth a trap, as lndrcated in

the Drawrngs

. Each fixture shaII be prowded wrth shut-off valves for water as posrttoned in _
- the Drawings, so that any fixture may be separately controlled W|thout o
L effeottng any other fixtures supplted - '

'__Traps spectf ied here are lo be supplied wrth the ﬁxtures exposed or
- actessible traps shall be filted w:th a thumb screw clean -out plug at the

bottom of trap drameter

" Piping work whrch shall need excavatron and backﬁllrng, shall be camed
.- alongin accordance with Technical Specrf catron 1S2. -

. Pump shall be connected to water supply drstnbutron pipe in a manner as
" shown in the Drawings and |n accordance wrth the manufacturers
_ mstallatton instruclion. Lo : : :

Supports and Fastentngs ‘ : T
- All pipes, fi ttrngs and equrpment shall be supported and fastened in a safe

and durable marnner,

Ptpes support shall be mstalled in such a way that plpes dtrectron and slope
~ can be kept in place and strong enough to hold the prpes and expansron
- caused by heat exchange ’ S : : :

Inserts shall be safely anchored and the anchors shall be mstalled ﬂush wrth

. the finished wall and shall be completely concea!ed when the ﬁxtures are
".-tnstalled o - o o

'_Roughrng In SR s : : w
.. Roughing-in for pipes and frttrngs shall be carrted atong W|th burldrng -

constructlon and shall be co- ordrnated between Engrneer and Contractor :

| '_ Correctly located openrngs of proper sizes for the passage of pipes shall be |
. provrded when required. Locations shall be established on. Drawrngs co-f :
" ordination of final posrtrons shall be consu!ted wrth the Engtneer T

C MP1504-4
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All items such as gutter 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 lines, so as to
prevent entrance of sand, dirt and 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 installation has been completed, Contractor shall operate the
equipment under normal conditions making all necessary adjustments to

~ balancing valves, automalic pressure controls and others, until all
_ performance requrrements are met :

'Sewer System Test .

The entlre sewer and vent system shalt be supptred 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 hlghest vent stack
_andfor vent stack above the roof. ' - :

The system shaII hotd water for a full 30 minutes durrng which time there

shall be no drop in the water’s level,
tn the event that the Engineer decrdes that addltlonal tests are needed, such -

" as an air smoke test on the drainage system, the Contractor shall perform
such tests wrthout any addrtronat cost to the Owner B

: Pressunsed System Test

Upon comptetton of the plumbrng |nsta|tat|on and of the roughrng -in and
before selling fixlures, the enlire piping system shall be tested at a
hydrostatic pressure one and a half times the nominal working pressure in

- the system in operation, and proved tight at this pressure for at least 8
. __hours The nomlnal workrng pressure is 10 bar.

~ Where a portron of the piping system is to be conceated before comptetron _
. this portion shall be tested separately at a pressure similar to that described
o for the entrre system and in the presence of the Engrneer

Manholes _ . S
. Where appllcabte manhole shalt be constructed from concrete in

accordance to the trne and grade shown in the Drawing.

Concrete work shall be formed, places and cured in accordance wnth .
- Technical Specification TS 3. The steps shatl be ptaced and embedded as

- indicated by the Drawrng

Clean out shall be rnstalled for the sewer system smatler than 150 mm dia.,
_ for each ptate easrty to be stacked : : :

' Where the pipe cannot be laid through the manhote the base shatt be
. carefully formed s0 as to make invert channels for the sewers.

After tnstal!atlon any manhole cover or mtet fid or grate whlch is not fi rmly
_seated and rocks in the trame shall be replaced at the Contractors expense.

OMPS04S
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EL 1601 - ELECTRICAL WORKS

: DESCRIPTION OF WORK

The work shall cover all detivety. rhatenats Iabour equnpment toots for the
installation and salisfactory operation of all electrical works as shown in the
Drawings andlor as specified herein. This work shall mclude but not be -

~ limited to the following :

- Main distribution panel and tocat panels at ptaces as mdlcated in
the Drawings. - SR : : '

- - Installation of all I|ght|ng and accessones msnde and outsute the
. buildings. C o : B _

- - Provision for the contractor for Package 1 to run cables for the feed

" to the gallery panel to the main distribution panel and to termlnate :

_ cabtes at the mam dlstnbutlon panel

L REFERENCE STANDARDS

Peraturan Umum Instatas: Llstnk (PUII 198 7)
Peraturan Umum InstataS| Penangkal Pétir (PUIPP 1983)
| Intematlonat Eleclrotechmcal Commissmn (IEC) |
Verband Deutscher Etectrotechmker (VDE)
| 'Japanese Industrial Standard (Is) -
Standar Industn Indonesra (Stl)
British Standard {BS} .
TS 2 Earthworks

GENERAL PROCEDURES s

: Samples Techmcal Data and Matenat I.ISI‘.S B

co _ Prior to dellvery, all samples and technical datalbrochures of matenats and '
e equment for thls work shall be submltted to the Englneer for rewew and

' Contractor shalI make a IISI of matenats and equ1pment to be used and shatll' '
. submit all those to the Engtneerfor approvat ,4 N

_Shop Drawmgs - - : __
‘The Contractor shall prepare and SmeII Shop Drawmgs of the etectncal
- work to the Englneer for approval : . : "

o All Drawmgs shall be submitted suffi mently in aovance of ﬁetd reqwrements -

to allow ample time for checking and no claim for extension of the contract -

| . time will be granted fo the Contractor by reason of his failure in thts respect __
AN submlttats shall be comptete and shaII centaln all reqwred and detalted

o __mformatron

In the event of any dlscrepancy between one Drawmg and another or
o between the Drawings and this Specification, The Contractor shalt brmg such
- a dlscrepancy to the attentton ot the Englneer for resotution :

"ﬁ_‘The Electncal Drawmgs generalty mdtcate the Iocatlon of matenats and

'equment cabte lane and connecttons :

EL 1601 1
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o - The Engineer has the nght to reject any material delrvered or lnstalled wh:ch -

35 '_':IOther Requlrements S : -
:_ The Contractor shall employ the necessary superwsors electncal workers
~ and labourers to complete the work 1n a tlmely manner and shall certlfy to

- their competency. if requested.

These Drawings shall be followed as closely :as possible., The Architectural,
Structural and other Drawings of related trades, as well as all elements shall
be checked for dimensions and clearances in prepanng Shop Drawmgs

The Conlractor shall carefully check space reqwrements with other

Conlractors which might work at the same location to ensure that all

* equipment can be installed in the spaces allocated for them.

- Delivery and Storage _ _ _ _
~ - All materials and equipment to be delivered shall be in good condition, new,

free from any defect, and shall be completed with labels, technical data and

- other data requrred as specuﬁed

' All materials and equspment shall be orderly kept in thelr packages and shall
_ be kept free from damage and humldrty

Non Conformlty

does not comply with the specnf ed Drawings andlor Specification. -
The Confractor shall immediately correct andfor replace any work deemed

| '_ inferior by the Englneer wrthout any cost to the Owner.

If the submlttals 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 ifs reason for same, in order that, if

- acceptable, suilable action may be taken for proper adjustment. Otherwise, -
- the Contractor will not be relieved of the responsrblhty for executlng the work
in accordance with the Contract DraWrngs SR TRETEIRT LR :

All matenals equment and systems shall be installed in a workmanllke R |
© manner by sk|l|ed workman under the supervision of competent foremen who

are thoroughly experienced in the class of construction work specified herein.

. The Contractor shall lmmedrately correct any work deemed inferior by the_ 4
- .VEnglneer : : : ‘

: The Contractor shall provrde aII tools construclron equment test equment

and make tests and keep records as specaf‘ ied herein,

“To conduit the works, the Contractor must have |nsta|latton passes (C class o
i mlmmum) |ssued by PLN : _ _ :

4.0
S 41

All sub- panel frames and bOdIBS shall be made from galvamzed steel sheet A
“in ‘l 6 mm thickness with dlmensrons as :ndlcated in the Drawmgs

MATERlALS
Panels '

‘ Cubrcle panel shall be of free standmg mdoor lype and Watl mounted lype -
.- made of stesgl sheet in 2 mro th|ckness w:th d|mens[0ns as lndlcated m the
i .Drawmgs o e e X D R SRR .

Al panels shall have oven baked coatlng wnh colour as specaf ed tn Colour"

S Scheme.

 EL1601-2
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Enclosure shall be gasketted for use in an mdustrla! atmosphere Hinged

- doors shall have keyed-alike flush lype cylinder locks.
SOA components for all panels shall be of Telemecamque Merhn Gerln

Siemens or approved equal.

C:rcurt breakers shall be of the mini circuit breaker and moulded case circuit
.breaker type unless otherwise noted in the Drawmgs

Type and capac&tles of components shall be as spemf ied and |ndrcated in the
Drawmgs and shall be suitable with the type of equrpment to be installed.

Every panel shall be provrded with power indicator tamps for every phase

Cables -

j Srzes shall be as indlcated in the Drawrngs ) o
Al single ‘conductor cable for power, Irghtlng and control crrcunts mstalled in -

conduit for Operatlon at 600 V or below shall be NYY or NYM. -
Srzes shall be as tndrcated in the Drawrngs '

) Minimum cable cross sectron ‘shall be 25 mm2 except when otherw:se
' -,md:cated by the Drawmgs ' ' _ o .

F';Cable cotour code shall be as fol!ow

7 Neutral Blue _ _
- Ground Yetlowwrth green stnpe :
Phase Red Btack Yetlow

- *Cable sptlcmgltermmatmg shall be from a good product stich as 3M or _'
* . Raychem, Supreme and shall be from the type sunable W|th the cabte type to

| be splrceditermmated

Condurts e

"RacewaYS AR

. Cables Ieadung to sockets swrtches and hghts shall be mstalled ina condmt '
- of high impact heavy duty PVC type such as Ega, Clipsal, or approved equal

and shall comply with BS 6099, with, mlnlmum dtameter of 20 mm unless
“ ‘otherw:se noted in the DraW|ngs N :

| Conduuls whlch shal] be lnstalted under ﬂoor up to 150m outsrde the

% " puildings’ shall‘be from PVC pipes of 5 kg/cm? working pressure and shall

: : comply with JIS standard such as Praton Rumka or approved equat
”-"Drameter shalt be as rndlcated by the Drawrngs S

. Condmts which shall be lnstalled underground across the road shatl be of
“'-”i__‘f"gatvanized ‘steel pipe dlass medium and shall comply with BS- 1387 or SlI-
o '_:0161 standard with dlameter as indicated by the Drawrngs :

'3" FIexrbteicorrugated condurt shatl be of high |rnpact PVC such as Ega Cllpsal

o ~or approved equal, and shall comply with BS 6099,

Flexible conduit shall be surlable for troplcal ctlmate and shall be hard to

' break dustproof and waterproof o

L OEL160130
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. Cable Trays

Cable trays shalt be made of galvanrzed perforated steel in shape type and

- size as indicated in the Drawings. Cable trays shall be from an approved

product, such as Nobi or equal

Flush I toor Trunking -

Flush floor trunkrng shall be constructed from 1 6 mm and 25 mm thick |

galvanized sheet steel, such as FXT 280/2 type by Ega or approved equal.

.- This flush floor trunking shall be provided wrth surtable accessories
- recommended by the same manufacturer N

Wall Trunking

Wall trunking shall be used to drstrrbute power data and telecommumcatron
services 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 equal

Outdoor nghtlng _ ' ' g
~ HRC 611 luminaire for HPL—N 80 W Iamp rncludrng ballast and capacrtor wrth

power factor 0 85, shall be manufactured by Phrllps or approved equal

Lighting potes shall be made from galvamzed steel plpe such as TSL 108
o type by PPI or approved equat : : _ :

' Indoor Lrghtmg

‘The Electrical Drawrng 1ndrcates the types of Iamps used for dlfferent way of
mounlrng _ _ ,

; 'Sun‘ace Mounting:

- TL'D 1 x 36 W, which shall mclude all component such as ballast starter and e
~_capacitor, which capacity shall be sufficiently high to obtain the power factor
- 0f0.85-0.95. The lamps shall be manufactured of Phrlrps or approVed equal o

R Dovmlrght SL 18 W shall be of Phtlrps product or approvad equal Colour of
U downlight ﬁxture shatl be in generat whrte except drfferently specrf ed by the
o anmeer ‘ S '

" - Baret Type TL'D 36 W shall be of crrcular type manufactured by Phltrps or _-j AR |
Artolite or approved equal e -

" These cerllng lrghts shaII be provrded wrth surtable rlng, made by the same S

- _ manufacturerm colour as specrf’ed by the Englneer e

E Incandescent f xture 60 w Iamps shall be of rectangular type prowded wrth :
: acrylrc cover and Iamp ho!der S . '

e ,The armature shall be the product of Phltrps or Artohte or approved equal

| Spot nght 100 W shall be of rncandescent type and manufactured by Phrlrps R
. or approved equal '

~ Golour of fixture shall be |n general whrte e><cept drfferentty specrf ed by the e
-__;Engrneer , R TR R

Recessed Mountlnq .

' Recessed Iamps shall be product of Phrllrps or approved equal

CEL16014.
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o Suspended Mountlnq

Suspended Lamps shall be product of Phllrps or approved equal.

| Exrt]Emergency Lamp _ _ .
, Exrtlemergency Iamps shall have the foltowmg specrr catlons

e 2x8W fluorescent lamps,

. Battery 2 4V 4AH hlgh temperature nrckel cadmlum

e Srngle rate constant current

e 2 hours duratlon

- ' Surface mountlng direct to waII or cellmg, 7 R

. -A test swrtch to srmulate ma|ns fa|lure

- e - Having a red light emlttrng diode mdrcates supply healthy and chargmg is

on, as momtorrng, such as TEJ 208 by PNE or approved equat .

Sockets Swrtches and Plug

Socket outlets with side’ earthrng contacts shall be of ﬂush mountrng type o
© {complete with box) and shall. comply with CEE 7 standard such as MK o
Cl|psa| Legrand product or approved equal ;

o Minimum capacrty of each socket shall be 250 V 10AI16A

"iSockets which shall be placed at 30 cm_from f[oor shalt be provrded wrth
. cover and shall be of waterproof type ' : : SERY

Swrtches shall be of flush mounting type (complete wrth box) W|th minimum

capacity of 10 A and shall comply w:th 8836?6 such as MK, Clrpsal

- Legrand or approved equal

. Switches shall be placed 150 cm abova floor unless otherwrse mdrcated in o |
' the Drawrngs : . _ '

- -Unless othe_nwse noted all sockets swrtches and plugs shall be of while

R cotour

_-'Supports _ _ - . |
-+ All necessary supports for eqmpment lnstalled under thls Specrflcatron shall
_be provided. R S pLI

SUpports shalt constst of steel frames plates brackets racks and cther

shapes of adequate size and shall be fastened wrth botts screws or by - '

| -".7--weld|ng, to rigid supports

. 3 l5.,'-0, ' '_

consmucrron REQUtREMENTS B S N

:General

Power Supply

'"Drstnbutton of power supply shalt be rad!al system 220 V and 50 Hz
_:_-:-'F‘ower shall be distributed from the rnterface wrth PLN as shown on the '
: _Drawmgs (Referto TS 25) C - . '

_-_j_'-:‘Protectlon N : : L = Do i
- Electrical system shall be provrded Wllh protectron device agalnst short

o circut, at lighting panels; protection dewce aga'nSt overload and shorl cireul, .

- S EL 1601 5



5.2

at main distribution panels and power panel except otherwrse rndrcated in
the Drawings. NEST : : :

'All non-current carrying metal parts of electricat equipment and installations

shall be connected to the ground toop as requrred by the Drawrngs

~ These will lnctude ‘but not necessanly be limited to burldlng 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 Instatasr

Penangkat Petir (PUIPP) and Techntcal Spectt" catron EL-1652

Panets and Components o

. Prior to fabrication of panels, Contractor shall submlt detarled Shop Drawmg
. tothe Englneer for approval :

Panels shali be fabncated and mstatted to ptaces as mdlcated in the
'Drawrngs oo : e ; o ,

- All gireuit breakers OVertoad dewces protecttve relays and trmer shatl be set
~in accordance W|th notatlons in the Drawmgs andlor Engmeer‘s mstructron

) ':AII cabmets of control panel power panel crrcurts breaker safety swrtches
- . and other electrical equipment, if not identified by factory. shall be furnrshed
_ and attached wrth nameptates for :dentrflcatton .

 The name ptateldlrectory at each panel board sha!l be neatly marked :
~ " "showing the deslination of each circuit installed. Name plate shall be made of

melal plates with embossed letters. Name platés shall be sized of 1,5" (3,81

em) height with necessary width. Leiter herghts shall be of 1,0" (2 54 cm).

" Name plate thrckness shall be 3 mm minimum, Name ptates shatl be :nsta!led L |
in such a way that they remain strongly in ptace e

Labets shall haVe to be written in Bahasa Indonesia. |

' Pullboxes and cablnets sha!l be mspected for srze and number of condurts
“conductoris and conductor conﬁguratton : -

Each panel shall be grounded with maxmtum 2 ohms Groundlng system rs
- PNP, complying with PUIL- 1987 . R

- ¢ Each. panel shall be provrded with wrrrng d;agram and dlrectory card whtch B
- shall be mounted on the inside of the door panel. : e

" The card shall be completely frlled out by the Contractor hstrng atl connected

: -.Ioads

Each panel of each door shall be connected Wlth groundrng cable to the S
.'pane!enctosure ' o R

. Atall entrances to panel boards pull boxes or outtet boxes wrthout threaded o

hubs or based, conduit runs shall be secured in place with galvanized lock

. nuts outside the box and lock nuts and bushlngs on the lnsrde Bushlngs L
- shall be of the insulating type. ' . : o

Each panet shall be provrded wrth surge arrester Ilghtmng protectton and_ o
: mstalled at places as |ndrcated in the Drawrngs ‘ - o '

. EL16016
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Cable Installatlon Outdoor and lndoor :

Outdoor

| _ lnstallatlon of cables underground shall be carned out in such a way that the
- cables are prolected against mechanical and chemrcal damage Wthh might

happen where the cables are to be buried.

" Cables shall be burled |n accordance wrth the Drawmgs

Cables whtch shall be burred across the road shall be placed m a galvamzed
steel plpe as specified in pornt 4.3. of this Specrf‘ catron '

o lnstallatlon shall bei |n accordance wrth the Drawmgs o

_'AIJ excavatlon trenchlng and backflllmg work shaII be camed out in
i accordance with Technical Specmcatton 1S3, °

" All disturbed surfaces shall be restored to ongmal condrtlon and properly

installed to eliminate any settlement. : ST
Position of buned cables shaII be marked wrth strong slgned poles from steel :

- plate and support.

~ Each cable feeder whrch shall need to be splrced shall be furnrshed with a
' sr.ntable sphcmg klt . . . _

iiflndoor f T < . S -

. A conduit - system shall be furnlshed and rnstalled as requrred by the
.. Drawings. This system shall connect all outlet boxes (including sockets and . -
..~ switches), junction boxes, tsghtlng fi xtures panel boards cabmets and others

Cas indicated in thé Drawmgs

o Field bends and offsets shall be unlform and symmetncal wrthout condurt
. flattening or finish scarnng ‘ : o . :

| . F[eld bends shall be made wrth standard tools and equzpment manufactured
: specmcally for condurt : , S

" Cables teadlng to sockets swrtches Iamp pomts and equupment whether on
©. the walls or over the celllngs shall be placed in a condurt as specrfed in this
"f’-.'Specrflcatlon ' : .

" Wherever condurts are run on the walls they shall be spaced out, not

... mounted directly on the surface, except otherwise specified in the Drawings.

- - The contractor shall, upon comptehon of the works and before acceptance :
i perform complete functional operating tests of all systems governed by thls B

. AI! horizontal conduits shall draln toward the Vertlcal condurt lo which they
- are connected - :

Al condutts mstalled in ﬂoor stabs shail be PVC pipes, except otherwrse as
-+ indicated in the Drawmgs Types of PVC p|pes shall be as spemred in thls
s Specﬂ” catron -

B Condmts mstalled in ﬂoor slabs shall have a mlnlmum cover of 50 mm.
Al splrces and!or taps shall be rnade only in approved junctron or termlnal

boxes

' ;‘Cable connectron at busbar termmal shall be furmshed wrth cable lug,

Testrng, Commrssmnlng and Inspectron

R seclion in the presence of the Engmeer



Al systeme and equipment shall be demonstrated to funclion 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 apparatus |n an approved
" condition at all times during the tests. :

_ Test records shall be maintained by the contractor and formally transmrtted to

the Engineer pnor to final acceptance of the facrhty,

' 'Testmg and commsssrcmng shall be determlned by the Englneer : _
~ Test (except high- potentlal tests) shall be compteted with all swrtchboards

panel boards, fuse holders, swrtches fuses and overcurrent devrces in place

Al circuits shall be tested and operated to demonstrate the fotlowrngs :

- _Proper phase sequences and correct motor rotatlon
- Crrcuat contlnwty and |ntended opelatlon : '
e To be free ofgrounds ' B
e To be free from shorts o

a Al[ equapment shall pass functronat lest

Insutation reS|stance ‘of all major electncal equlpment such as rotatmg

. equipment, transformers, circuit breakers, switchgear and control cenlres
- shall meet or exceed mlmmum acceptabte standards as specrﬁed for the

eqmpment tested.

o The contractor shall be responsmte for reptacement of any damaged or :
defective fixture, including glassware, plastics or dlffusers Up to the trme of

final mspectlon and acceptance by the Engmeer o

Contractor shall submrt to the Englneer all equrpments onglnal manuat o
operation and maintenance: book, in Englrsh and tndone3|an whlch wrtl be o
: forwarded to the Owner ' : e : '

_ Cleamng Up _ L po . \ 3
The Contractor shall at all ttmes keep the premases free from accumulatlon of

wasle material or rubbish caused by his employees or work. At the
completlon of work, he shall remove all his rubbish, -tools, scaffolds and

~~ surplus materials from and about the 3|te teavrng his work clean and the - -
- ;. areas ready foroccupancy ' : T S

Cmeers
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'Sample and Techmcal Data -

 Prior to dellvery, all samptes ‘and technlcal dataibrochures of materrals and

* equipment for thrs work shall be submrtted to the Engrneer for rev:ew and

“approval. %

oo .If -the submittals drﬁer from the requrrements the Contractor shall make

- specific mention of such difference in a letter, with a request for substitution,
+ together wilh its reason for this, in order that |f acceptabte sultable action -

- EL -1652 - LIGHTNING PROTECTION AND
GROUNDING SYSTEM

DESCRIPTION OF WORK

_ The work shall cover the furnishing and installation of I|ghtnrng protectron and
’ groundrng system as shown in the Drawrngs andlor as specrr ed herein.

The work shall mclude but not be limited to the followrng
- Lrghtnrng rod -
. Baseand supports
= VCopper conductor
- Earthing box < -
- Groundrng rod
- ._Condurts S o :
5 -7:,:7Lrghtnlng Arrestors s
- -Potentlat Equallsatron Bars L

REFERENCE STANDARDS :
_ Peraturan Umum Instalasi Listrik (PUIL 1987)

Peraturan Umum tnstalasr Penangkal Petrr (PUIPP)
Bnlrsh Standard (BS) L '
'Japanese Industrial Standard (JIS)
' Internatronal Etec{rotechnrcal Commrssron (IEC)
 GENERAL PROCEDURES =~ . .

,-\* .

© " may be taken for proper adjustment.

Otherwrse the Conlractor will not be reheved of the responsrb:lrty for_' o

_ e - executrng the work in accordance with the Drawrngs
SR 32Shop Drawrng R L e -
© %+ The Contractor. shalt prepare and submrt Shop Drawrngs of the etectrrcat Lo
- work to the Englneer for approva! SR AERIRCIRR T PR : ——

S :':"All Drawrngs shall be subm:tted sufﬁcrently in advance of field requrrements o
- to allow ample time for. checking and no claim for extension of the contract .~

- __trme will be granted to the Contractor by reason of his farlure in thrs respect

All submlttals shall be complete and sha!l contaln all requtred and deta:[ed L
rnformatron o e B _ RPN -
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nghtnlng rod which are localed due lo the Drawrng shall be grounded wrth 50 R

fi The jomts between copper conductors shall be a copper clamp screw type
: and shall have mmlmum resrstance . _ : -

83

L :"'The groundrng rod complete wrlh groundmg electrode shall be buned e
underground as shown on the Drawmg SRR 0L

_ tn the event of any dlscrepancy hetween . one Drawing and another or

between the Drawings and this Specification, The Contractor shall bring such
d;screpancy to the allenlron of the Engrneer for resolution.

. The Drawrngs generally indicate the location of materials and equspmenl

cable lane and connections.

. These drawmgs shall be followed as closely as possmle The Archltectural
o Struclural and othér Drawings of relates trades, and all elements shall be
checked for dlmensmns and clearances in preparmg Shop Drawmgs

Delrvery and Storage

* All materials to be delivered shall be in good condlllon new, free from any
~defect, and shall be completed with labels, technical data and other data -

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

A shall be kept free from damage and _humldityﬁ '

_. Non Conformlty

- The Engineer has the nght to reject any matenal dellvered or lnstalled whlch
_does not comply with the specmed Drawmgs and/or Specrf ication.

.~ The Contractor shall |mmedralely correét andfor replace any work deemed '
~ inferior by the Englneerwnhout any cosl to the Owner. -

MATERIALS TR
g Refer to secllon 5.0, of this Spectflcatlon

'consmucrlou REQUIREMENTS i
_' System

The system- to be apphed is the cable on rrdge (pnmary proteclron) and

. secondary protecllon systems

_” The Contractor shall complete aII necessary equlpment and f xtures in order 7 '
to get the best and complete system '

-Prlmary (External) Lrghtnmg Protectmn SYStem

: The lightning splkesfrod shall be made from copper materlal connected to 25
_ cm diameter galvanlzlng pipe fastened wrlh bolt and nut.

mrm? bare copper conduclor and grounded in groundlng boxes

' Groundmg and Bondmg

" The groundmg rod of minimum dlameter 2 em wath lenglh as shown on the o
- Drawing shall be made of galvanised steel pipe ‘class medium of BS- .
-7 1387/S11-0161 standard and/or PVC pipe of 6 kglem? working’ pressure and
- shall be furnished wrth copper or sleel plated by 2. 5 mm copper groundlng
_electrode ST o . : R ,

: i The ground resrstance at groundlng box shall be lese than 2 Ohm measured N
on dry COl‘ldltIOﬂ or after 2 clays wrthout rain, . G =

- EL16522 i



The groundang system shall have a hand hole (test point) for measuring
purposes as indicated in the Drawmgs

A perimeter groundmg around the buﬂdmg shall be conslructed as indicated
in the Drawings.

Hand hole shall be constructed of masonry with a concrete plate cover in
sizes as indicated by the Drawings. -

- Atthe boltom of the hole shall be placed a sand layer of mlmmum thickness

15 cm or as specified in the Drawmgs

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

Connection of groundmg w:res shaII be made completely both electrically and

4 mechamcally _
- Down conduclor whlch gomg down shall be ctamped as specnf ied in the

. Drawings.

54

- All non- currenl carrylng metatl;c bod[es such as pipe stacks air handlmg
~ equipment, pumps, etc. shall be bonded and grounded to the ground loop or
_to nearest groundlng busi in the equnpment room. - _

| Testmg and Inspectlon | |
R The whole mstailatqon must be mspected mechamcally and electncally

Each groundlng box shall reach 2 ohms eanhlng res;stance in dry son

condltlon

Comems
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€S - 0304 - PRECAST CONCRETE

DESCRIPTION OF WORK

The work shall consist of constructmg and placing of precast concrete

, matenal of dlmensmn and shape in accordance wrth the Drawmgs
tt shall mclude but not be limited to the fotlowmg
e - Supply of material, labour, equrpment and tools, .-

. Excavatron and backftlmg to the acceptance of the Engrneer

REFERENCE STANDARDS
Peraturan Beton Bertulang Indonesia (NI-2 19?1)

' Persyaratan Umum Bahan Bangunan d| Indonesra (PUBI)

'. .Standar Industrl tndonesra (Slt) ' ‘
Ts2 Earthworks '

TS 3Concrete Works . o L

- TS 8 Handilng and Erechon of Precast Concrete Umts AT

g." Techmcal Specnf‘ cation AR 0404 - Cemenl Mortar

GENERAL PROCEDURES

: Technrcat Data

_ _Techmcal data of spemf ed matenals shall be submitted to the Englneer for_ B
_ apprOVat prior to delivery and msta!latron ' : :

- Technical data shall show typelshape drmensron manufacturer‘s mstallatlon_" : '

lnstructron and all mformatlon reqwred for mstallatton and erectlon

Shop Drawmg

- The Contractor shall submit Shop Drawmgs whtch shal] show deta|ls placmg

diagrams, instructions  and noles on materials, finish and others in

~ accordance lo the lines, elevahons of the Drawrngs and shall be approved by
' the Englneer : _

B MATERlALS - -
Al precast concrete matenals shall be of concrete wuth minimum quahty of K-
. 250. S

LA rernforcmg steel sha!l be deformed bars as specnf ed in Techmcat“
- Specrﬂcat[on TS 3. : : : :

- Cement mortar for seatlng 10|nt shatl comply wrth Technrcal Specw catron AR- o
-0404 _ e 7 t .
'CONSTRUCTION REQUIREMENTS

- General

“o Al excavat[on shatl be made to the requrred depth and dlmensmns as shown o
by the Drawrngs : ' . , L

'The foundatron where the precast concrete matenats wnt be set or iocated "'* -

B . shall be properly tamped and tayered wrth sand bhndrng Iayer

| 'céﬁédzr:i--””ff”” |
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Prior to placing of the precast ¢oncrete, all the requnrements in the Drawmgs
shall be followed.

Compactlon procedu'res shall be in accordance with TS 2 Earthworks.

' Dramage Installation =
The forms shall be set so that the drain is mverted and top of wa!ls shall

conformed to the desired Ilnes and grades. -

‘Al weep holes and inserls shall be formed or block out as shown by the
__ Drawmgs or as directed by the Eng:neer : ,

'Both side walls shall be brought to the Ievel of the back of shoulder, except

where it shall be reduced in height to atccommodate a cover stab andlor
where the 31de wall adjacent to shoulder is raised to form a curb '

' Backr !f sha!l be lmmedlately placed after the. placing of precast concrete
~ drain and shall be tamped to the levet of the top of the drain.

" The distance of the backiill from the edge of draln wall shall be in accordance
. to the direction of the [:ngmeer ‘ - .

A!I precast concrete oraln shall be placed at deS|gnated lnterva! as shown in -

the Drawmgs :

Al jomls shall be 2 cm spaced and sealed tightly w:th 1 3 mix of cement
.~ mortar andior as directed by the Engineer. : _

All cover slabs shall be furnlshed at pamcular Iocallons as delermmed by the ,
' Engmeer o : B T ST

503042
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SECTION TS 25. POWER SUPPLY FACILITIES

GENERAL |
. This section of the Technical Specifications covers the requirements for

eleclric power supply facilities to be completed under the Contract.

' SCOPE

The Contractor shall provrde permanent electrical power facmtres as shown
on the Drawrngs to the following buildings.

e *Admrmstratlon Burldmg

¢ Slaff House 1
o Staff House 2-1
+ Staff House 22 '

“«  Staff House 2-3

. Staff House 2-4 §
. Mushota

" The work shall be planned co-ordinated and pald for by the Contractor and

implemented by Perusahaan Listrik Negara (PLN) the State Electrlcrty '

- Company of Indonesia.

 TEGHNICAL REQUIREMENTS

The power supply cables shall be termlnated at the distribution panels tn, :

o each of the buildings. .
: Each btutdlng shall be provrded with separate metenng

The main power feed from the exrsttng PLN electic power dlstrrbutron
- system in the Semarang-Jattbarang road 1o the vicinity of the Dam

Management Complex shall be sized to meet the electricily requirements of

. all of the facilities shown on the Drawings for this Package 2 in addition to
. the electric power requirements of Package 1 works (i.e. power supplres to -
g the Hydropower statron and to the lntake facrlrtres) : _ _ -

" The main feed shati be desmned such that it can be readrty extended from
L _the vicinity of the Dam Management Complex to the Hydropower Station
© and Intake Facilities at a future date. Such extension will be arranged and o

pald for under Package 1.

VPAYMENT :

o Payment for Power Supply Facrlrtres shatl be made at the Iump sum price
- entered in the priced Bill of Quantities which shall be complete payment for - .-

connecting permanent power as described in this section of the

L Specification including the main feeder system from the existing PLN supply

~ to the vicinity of the Dam Management Complex, allowance for the main
feeder system to readily supply the future needs of Package 1 works

.. (Hydropower Station and the Intake Facilities) and its future connection in

the vicinity of the Dam Management Complex, and connectlion of permanent

"¢, eleclric power supphes to each of the burldlngs in the Dam Management
I Comptex R : : _

et TS 251



The I'ump sum price shall include the cost of all payments to PLN for
performing the work and for the cost of all electric power used up to the dale
of the Certificate of Completion. _

The followmg pay |tem shall be measured and pa:d for under this clause

g i Unitof
-, . Description_ _ Measurement
- Power Supply Facilities : LS.
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