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GS.1_ . GENERAL

GS 1 1 - General Description of lhe Projec!

The Water Transbasin P:o;ecl for Chone—Poﬁov:ejo Rlver Basin is planned to supply water
for domcsuc and irrigation water to Chone and Portowe_]o river basms

The main schemes of the pro;ect are mvolved in thiee (3) water lransbasm schemcs as
summanzed bc!ow

Transbasin , Capacity Remarks
Dauvle Peripa to LaEsperanza . 18 m3fs  Gravity flow
La Esperanza to Poza Honda 16 mfs Pumping up

Poza Honda to Mancha Grande amdis  Gravily flow

- The first transbasin scheme from Daule Peripa to La Esperanza is necessary to increase
" substantially the water resources to meet all the water demands in the project area. The
second transbasin scheme from La Esperanza to Poza Honda is indispensable to meet water
demand mainly for water supply and irrigation in the Portoviejo river basin, in addition to
" the Poza Honda dam. The thitd transbasin scheme from Poza Honda to Mancha Grande is
also needed to meet water demand in the Chico river basin, mainly to supply El Ceibal water
treatment plant and the Chico irrigation system.

; Severino pumping station and its power supply by lhe teansmission line from Daule Peripa
,_hydroelectnc power station are provided for this Pro;ect Severino pumping station has six
~ (6) units of 3.2 m3/sec. - 2,400 kW pumping equipnient, control equipment and swuchgcar

~For recewmg the electricity through the said transmission line, the outdoor substation
:ncludmg two (2) banks of transformers and switchgear are provided in the vicinity of the
pumping station, The transmission line is 138 kV single overhead circuit, total length in
- about 34 km and transmission capacity in 20 MW, Outtel facilities are provided at both
- Conguillo and Poza Hond’a Intets.

'GS-1



- GS.1,2 Scope of Works

“This Contract Package 3 shall mcludc the designing, manufactoring, supplying, testing
before shipment, finishing, painting, packmg for export, insuring, shipping, delivering to
the ports of destination, landing, custom clcanng, transport to Site, site storing, erecting,
installing, testing and cooperation in the commlsswmng and maintaining of all followmg
works, but not Immed to:

(a)' - Six unit of 3.2 m3/sec. - 2,400 kW pumping ‘équipment including main

pumps and niotors, valves, transformers, static condensers, switchgear and

control equipment, and ancillary equipment for Severino pumping station,

along with extension of outdoor switchgear and conlrol eqmpmcnt at the
- Daule Peripa hydroelectnc power station, - T

(b}  One sct of power line carrier tclephone equnpmcnt between lhe Daule Penpa'
N -hydroelectnc power station and the Severino pumpmg station.

(¢}  Onecircuit of 138 kV transmiission line on a smgle circuit tower approx 34 |
km in length between the Daule Peripa hydroelectric power stauon and the

Sevcnno pumping station.

{d) _lnlake trash racks and rake, intake gates and gantry crane and discharge
'pens!ocks for the Severino pumpmg statioi.

(© Oullet facilities at both Congmllo and Poza Honda lnteis c

All shall be in accordance with these Specifications in Volume-IH, memgs for Tender in
Voluine-1V and Forms of Tender and Schedules in Volume-Il.

AH works incidental to this Contract Package-3 whether specified in detail or not shall be

carricd out by the Contractor in accordmce with these Specxﬁcanons and thc Condmons of
Contract in Volume-1 herein. _ . o

GS.1.3 Works to be Exccuted by The Employer or Other Contractors

The Emp!oyer will arrange for the followmg necessary works for the compleuon of the
Project, other than those covercd under thc Conteact, and Whlch are to be exccutcd by the
Employer or other Contractors:

(a) | Acccss roads with mamlenancc therefor '

{by  Civil and Archnectural Works (Contracl Package‘l for Daute- Penpa~

Esperanza Transbasin and Contract Package-2 for others for the Severino . |

" Pumping Station and the Conguillo and Poza Honda Inlet Structures),
including provision of foundations, openings, blockouts for anchors and
trenches, floor concrete filling and associated metal works for the Pumping
Station and Inlet Structures, such as part of coverings, floor plates, sleeves,

GS-2
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embedded mclal works including pipes for building works cxccpt as
specifically provided in the Specifications hereinafter. ' _

(¢)  Consiruction and/or instaltation of other works such as land formation for the
Contractor’s stock yard, camp, office and store house and permancnt camps
for lhe Emp]oycr and the Engmecr, ete. ' _

(@) ~ Other associated works.

GS.5.4 Contract Terniinél Points

‘The Contract terminal pomls bétween this Contract Package 3 and Conlracts Packages 1 & 2
- and others shall be as menuoned below.

- For le Works
Sec those in Clause GS 6. 5 of lhe General Spcc1ﬁcauons

- For Dnstnbuuon Lines to pcrmanent camp:
Up to receiving Station in the permanent base camp near the Severino
. Pumping Station.
- For 'l‘ransmlssmn Line;

I‘rom the' !ermmatlon of 138 Kv double bus of the Daule Peripa Hydropower
‘Station v:dc the Techmcal Specnﬁcatlons and the Drawings for Tender
- _auached. :

- For Electncal Works at both lnlet Struclures

From the lcrmmatlom of no-fuse breaker of thc switch panel to be provided
~ in cach control room by civil contractors (However power supply therefor to
be provided by portable generators under this Contract). |

GS-3



GS.1.5 Insifuéiio;i to Proji:‘:_ct'S'té:f:f”.

(a) - Instruction to Local Sta_fl'

The Contractor shall provide the services by the qualified instructors who
will instruct Employer's employees as they will subsequently be responsible

- for the operation and maintenance of the Plant, - The course of instruction
shall from time to time be carried out during the erection period for at least
three (3) months,. '

(b)  Operation and Maintenance Jastruction

At the option of the Employer, the Contractor shall provide the services by
" two men who are fully skilled in operation and maintenance of machines,
controlling equipinent and the Plant supplied under the Contract for a period '
of six (6) months afier the date of issue of the Total Provisional Reception
Cestificate. Such insteuctors of the Contractor shall assist and advise the
‘Employet’s employce on the routine operation and iaintenance of the Plant.

(¢)  The costs of those instruction services shail be quoted in Schedule-V of
Volume-1f according to the instructions therein. .

GS.1.6 Access to Site

The Contractor shall make his own investigation of the prevailing conditions of available
public and/or private roads and of clearances, restrictions, bridge-load limits, and other
limitations that affect or may affect transportation and ingressfegress at the Site.

The Contractor shall use every reasonable means to ensure that all loading limits and other

limitations on roads are observed, and in the event of it being necessary to move any

extraordinary load of equipment or.pre-construction unit or part of the Works, the

Contractor shall before moving such extraordinary load obtain all necessary permits and
* approvals from authoritics and comply with all other lawful requirements.

The Contractor shall abide by all limitations, laws and regulations relating to the use of
public transportation routes. The Contractor shall make any necessary repair or replacement
“as the case may be to any structure on route which is damaged by the Conlractor as the result
of his own negligence. Such repair or replacements shall be satisfactosy to the appropriate
govemiment authorities. S ' _

The foltowing are information for reference only;
{a) Air Ports
- There are (hree air poris aruound the Project site(s), named Manta, Ponoviéjo’ _ @

“and Guayaquil, wich are linking with Quito; the capital of Recpublic of
Ecuador. '
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(b} Sea Ports

. There are two sea ports at Pacaﬁc Ocean side named Manla and Guayaquil

Ports.

- (¢) Roads

GS.1.7

There is no restriction due to road tunnel and clearance maximum hlgh for
truck in 4.0m. Asphalt-paved roads limiting vehicle’s weight of 24.6 tons
are available from both Manta and Guayaquil Ports to the Project site(s).

Distance from Manta Port to the site (Severino Pumping Startion): Approx.
93 km, and from Guayaquil Port to the site (Severino Pumping Station):
Approx. 213 km via Pichincha, and 257 km via Portoviejo respectively.

Width of the road: 3.35 m and shoulder in 2.0 m.
Bridges: Several bridges exist on the route, design loads of which are
approx. 32 0 tons -

Climétic Con'dition's'

The Project site is situated in an area having tropical or semi- troplcal climate. A year will be
divided into dry and wet s¢asons, lasung from June to December and January to May

respectively.

For the convenience of Tenderers, a climatological summary will be given as follows;

¥ (8) ;

Rainfall

~ Medn mdmhly precipitation in millimetes at Dos Bocas metcorological gauge

station where locates in the catchment area of La Esperanza Dam is as

~ follows:

Dry: Juneto Dec. Max. 454 (Dec.)

~ Min. 0.0

“Wet:  Jan.toMay Max. 754 (Jan)

Min. 0.0 (May)

 Annval Tolal : Max. 3,600
o Min. 611
Ave. 1,518
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{b)  Temperature

- Mean monthly, mean monthly max. and min. atmospheric temperatures in
degree Celsius at Daule Peripa has been reported as below: -

Mean Max.  Min.
Jan 273 343 196
Feb. 261 343, . 188
Ma 269 349 195
Apr. 2710, 345, 196
May 267 342 . 199
Jun.. ¢ 256 .. 344 . . 200
Jul. 51 346 189
Avg, 26.1 352 112
Sept. 26.3 35 . 178
Oct. 25.9 36.0 9.0
Nov. - 259 U353 - U85 &
Dec. 26.0 30 195

(c) Humidity
Mean annual relative humidity is 87 percent at'D'a:tile "Peripa' and mean
- monthly relative humidities vary from 70 percent on July to 97 percent on
December. : [ . L _
(d)  Wind velocily

The annual average wind velocity at Daule Peripa is 17 m per scc.and the
maximun and minimun wind velocities are 3.5 m/s and 0.1 nv's respectively.
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GS.1.8 Water Conditions

The emslmg waler quahty in the reservoiis near Prcgcc sites are bclow for reference;

| Exishng Waler Quahty Parameters in the Reservo_lrs

Parameter - - Unit . Daule Peripa .. LaEsperanza - Poza Honda
Total Coliforms /100 m} 2,320 1,320 144
Fecal Coliforms ~ /100mi 4 4 4
BOD . mgh 1001 620 8.95
Dissotved Oxygen mgh 26 11s T 54T
PH . .owit 15 - 14 1T
Chtorides ~ + -~ mgl - 18 23.16 . 14.67
Fluorides ~~  mgl = 00 00 . 00
Color 7 units 266 - 350 . - 3.00
fuibidity - owmits - 816 798 - 6.67
‘Total Dis. Sol. = mgd . 9666 .. 35616 211.13
Total Hardness- - mgd . 52.00. 182.00 116.00
Borum-Total mgl - - -
: 'Manganesefl‘olal- mgd - - 00 - 0.0 © 0.0

@ IfonasFe  mgA 013 - 0.25 0.15

' ‘Sodium  mgA - 15.83 - 3865 0 1467
Sulphate . mgl 00 ' 53.00 | 14.00
Nitrates. . mgd 090 122 | 1.04
Cadmivm . mgfl .00 - - 00 0.0
Calcium ‘mgh 17.03 . 4416 26.10
Potassium mgh 0.0 4.0 0.0
- Magnesivm  migh 683 1748 11.00
Conductivity. . Umohs/cm 102,26 494.22 342.60

.Note: Data from water quality analysns (lab!e ]), in the original Laboratory report.
,~JICAJCRM-1994 : : :

GS.2 ' DRAWINGS AND MANUALS
GS.2.1  Drawings
| (1) - General - |
" The Coniractor shall understand that the award of Contract does not imply

the approval of drawings/documents prepared for and submritted with the
Tender unless otherwise incorporated into the Contract.
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2)

o

(4)

Tender Drawings

Tender Drawings are for tendering purpose on!y Prowdcd that al’ter the
Contract Agreement was concluded, the Contractor may use the Tender
Drawings including those adjusted at the time of Contract negotiation, for
preparing Drawmgs for approval as provlded hereunder.

' Drawmgs for approval

Before manufaclunng the equlpmen( and sile constfuchon works are 0
commence, the dimensioned drawjngs and diagrams in Al size mdncaung
English Language al lower line of main Spanish Languagc and showmg all
details of the equipment and malerials to be used as well as all arrangemeril
related to the Works shall be submitted o the Engineer for approval and to
the Employer simullaneously. A blank in 200 mm wide by 100. mmn high
shall be kept unoccupied above the title block of drawings for the Engineer's
Comments, In any case, these drawings shall be submilted in sufficient time

. allowance to permit corrections andfor modifications to be made, if such are

deemed to be necessary andfor are instructed by the Engmeer, without
delaying the complehon of the Works. The drawings which are required to
be modified as necessary by the Engmeer shall be resubmltled for approvai

When the Contractor prepares the Conslruction Programme as rcqmred in
Clause GS.3.3, he shall mnake allowance for and indicate on the schedule, the
time for approvat of drawings by the Engineer. A perlod of at least four (4)
weeks after receipt by the Engmeer shoutd be altowed for such approval and
another one (1) week for return mail. Claims or extensions of lime shall not
be permitted on account of the late submission of drawings to the Engineer or
for delays caused by drawmgs being returned not approved bm for

- yesubmission by the Engineer. -

Approved Drawmgs and Referencc Drawmgs for Works -

“Upon approval by the Engmeer the drawmgs shall be subinitted lo lhe'
" Engineer and the Employer, indicating stamp as For Work Drawmgs “The

Contractor wilt be required to submit back connection wiring diagrams for
reference in the same manner as the Approved Drawings. Only approved
drawings can be used for manufacluring or assembly purpose. :

Should any modification is required wnh the drawings, however, the
Engineer may instruct lhe Contractor 10 do so and the drawings so modified
shall be resubmitied. :

It shall be understood that approval of the dra'\_viﬁgs 'by' the En'gineér ='wi'll ‘not
exonerate the Contractor from any of his liabilities under the Contract.
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©

Manner of submission

Al drawings submitted for approval or sent to the Employer ot the Engineer

for any other reasons shall be sent by registered mail with qulckesl possible
means,

The Engtneer will relurn ong copy marked and signed with one of the

: follewmg classifications.

"APPROVED"
 *APPROVED WITH MODIFICATION A$ MARKED IN RED"
' "RESUBMIT AFTER MAKING CORRECTIONS”
"DISAPPROVED FOR REASONS NOTED" |

Upon receipt of drawings and documents which have been marked
"APPROVED" and "APPROVED WITH MODIFICATION", the Contractor
will be authorized to proceed with the Works covered by such drawings and

" documents which may be subject to making any correction(s) if indicated

thereon by the Engineer. All approved Drawings shall be mmmamed at the
Contraclor s respecuve site office in proper order.

 When the_ returned dr_awmgs and documents have been marked

"RESUBMIT" or "DISAPPROVED", the Contractor shall make the

* necessary corrections andfor revisions to the drawings and documents in

timely manner and shall resubmit them to the Engineer. When the returaed

__drawmgs and documents have been resubmitted for approval, the Engineer
will try to complete his review and[or approval of the drawings and

documents within fifteen (15) ‘working days, however, this will depend on
the number and compléxity of the corrections/revisions which have to be
checked. This procedure witl continue until the drawings and documents
have eventually been marked as shown in "APPROVED" or "APPROVED
WITH MODIFICATION'; at which time they will become part of the

~ Contract Docunents.

~ After all items of the Works have been manufactured and erected, bound

prints and negatives of drawings As Built for the Project shall be submitted
to the Employer and the Engmeer before issuance of the Total Provisional

- Reception Cemﬁcate e

, Negatwes’ of drawmgs to be subntitted to the Employer shall be of "Mylar

film" or other approved permanent transparent materials, and those to be
Engineer shall be of microﬁlm

| Schcdule for Submlssmn of Drawmgs

'The Comracler shall submn lhe followmg drawings for the Engineer's
., approval within the times stated hereunder, reckoned in calendar months
from the Date mdxcaled in the Cormnencemcm Order in each case.
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(@)

- (b}

{c}

Three (3) months

() 'Pumpmg and Hydromechamcal Equtpment

General layout drawings of all Plant’

Detailed drawings and data related to Civil Works such as
pipes, anchors for the plant, traverser rails of overhead
and gan!ry cranes, et¢. 10 be embedded in the first stage
concrete.  These drawmgs shall also include the
foundations of the Plant, and locations and sizes ofall
blockouts requlred in the cohcrete work.

i) Transmlssmn lme _

Check survey results with a sag template and the tower
site cross section for the transmission line .

| Dessgn drawmgs for (ransmis’smn lme towers
. Detailed specnﬁcahons and drawmgs of conductors,

groundwires, insulater sets and (heir fittings for
transmission lines : -

Tcmperalure-tensmn sag table for transmlssron lmes

Six (6) months

(i)  Pumping and Hydromechamca] Equlpment é‘)

Arrangemem drawmgs of the Plant and their ancillaries

including water, oit and air ptpework

Single line dlagrams of all Plant

- Diagrams of all piping syslem

(i) - Transmlssmn Lme

Soil investigation results at tower Iocétiéne

' Dcsagn calculauons of cach foundation

Drawings of foundanon

Table of volume of excavation and concrete of foundation

 Weight list of _rcmforccment bars for f_qundahon

Eight (8) months

i) Pumpmg and l!ydromechamcal Equlpmem

' Elememary circuit dlagrams in A4 size (2!0 mm x 297 I %

' Dlmensmned drawmgs showmg lhe construcuon details

of all main conmponents.

Tai

mm) of all electrical équipment Ginder the Conlracl
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GS.2.2  Test Procedure Instructlons

The Contractor shall submit to the Engineer for approval, during or immediately following
the submission of drawings, test procedure instructions for each test item to be performed
~ during manufacture and Test on Completion. Instructions shall define sequence of tests,
~ equipment to be used, operation procedures to be followed -and detailed procedures for
~ condudiing the tests, and as far as applicable shall contain performance guarantees, design
- values, technical particulars or any other standard data for testing to be trcated as the criteria
for evaluation of each test. Instructions shall be submitted for approval and distributed in
the samie manner for drawings as set out in the previous clause.. ' ; '

GS..2.3 Instructién Manuals

~ The Contractor shall submit to the Engineer for approvél the instruction manuals for erection
- before the delivery of the Plant and operation and maintenance manuals within six (6)
months before the commission of the respective equipment.

lustruction manuals shalt describe in detail erection procedure and use of all erection
cquipment and measurement devices. Procedure for assembling, adjusting, operating and
dismantling of each component system and machine shall be described and illustrated.

Maintenance of each component shall be described in detail including the recommended
frequency of inspections and lubrication. The instruction manuals shall include casily
readable diagraminatic drawings of the equipment to facilitate understanding the descriptive
- information. The Contractor shail, in preparing the instruction manuals, take into account
the lack of experience and familiarity of the Employer's operating personnel with those types
of equipment. :

- The instruction manuals shall include a complete list of all drawings and documents prepared
for this Contract, spare parts list, and paris list for cach item of equipment. The parts list
shall include manufacturer's code and serial numbers and ordering instruction, and shall be
detailed as far as possible for only the equipment supplied. '
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GS.2.4 Number of Document Submission

Number of drawings and instruction manuals to be ‘submitted to the Employer and the
- Engineer shall be as follows:

"~ "Tothe Emg_)loycr . To the Engineer

K Dun,_ng Lh__e.cg_l_rs g_o_f._QqnilLu_c_uo_n_m,rk

- Drawings for approva! . S 2coplcs o ;_ N 5 copies
- Approved drawings ' ' | 3 copies N 3 copies
- Test Procedure Instruction for approval _ 2 sets Ssets
_ ::__App;oved Test Procedu;c ' - l.3 séts 7_: o 3-‘scts-
- -Mfmuais for approVal o o 2Ese.t's_- o Sécis |
- Approved manuals in completc setsof  Ssets  2sels
- bound pnms ' ‘ '
. fi npleti

- Complete set of negatives of drawings 1 set for protl'o_type_‘ 1 set for microfitm
- Comple(é setsof bound prints of Asets U hset

drawings, reduced to A3 size (297 mm e
% 420 mm) - :

l‘urther copies of parucula: dmwmgs in the cour:.e of conslrucnon work are to bc prov:ded
if required. -
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GS.3 - . SCHEDULE AND REPORTS

GS.3.1 :TCoinmehlccin'ent, C'ar"ryin_g Out and Cemplction of Waorks

(@)  The Contractor shall start and/or complete the respective works from and/or
. within the nuimber of months specificd herein, counting from the Date

indicated in the Commencement Order. 7
Works
' (l)Sc_mmEmnmng_SjaLQn

_Start of lnslallauon of dcwatenng pipes, .

balance pipes, drain pipes, etc. where

Targets

‘_Frc_)m end of 7th months

embedded into concrele (continug stepwise

according to concrete lift schedule)

* Start of installation in 3-months of penstocks

where locate beneath ground EL.70.0m.

-Start of installation of ovcrhead lravllmg

crancs

-Start of dry tests in 2-months, afler having
- finished all individual tests, etc.

o -Start of tests on completion m 2-months
~ under watery condition, felowing dry tests.

,-Re'_;ildy for handing over the works

(2)Conguillo Inlet
~.Completion of instaltation and dry tests

-Start of tests on completion in 1-month
_.under watery condition, after having
finished all related civil works .

-Ready for handing over lhe Works

(3)Poza Hounda Inlet
~-Completion of installation and dry tests

: -Start of tests on completion in I-month
- under watery condition, after having -

~ finished all refated civil works o
o -Ready for handmg over the works |

- G813

Fromend of 13th months

From end of 23rd months

Fromend of 38th months
‘From ead of 40th months

- Within 42 months |

By end of 34h months
From end of 36th months

within 37 months

- By end of 37th months

From end of 41th months

B \Vilhin_dz months



(o)  For preparing the construction Schedule, the Contractor shall assume the
periods or progress rates required by the Contractor for cw:! and other
contractors referring a tentative time schedule shown en the attached

Construction Schedule with note that the penods or progress rates given here

are approximate and no claim for additicnal payment shall be made by the

Conltractor as long as such perigds or progress rates are changed not sc asto -

affect adversely to the Works of the Contractor.

() Tcsi filling of water into pumpmg eqmpmcnt lhrough stiction pondage shall |
~ be done as directed by the Engincer under cooperation wzth olher contractors.’

The test filling will include. subscqucnt dewatering for inspecting the
~performance of the said waterway structures, and rewatering thereto, on
" which the programme will bc mnmated by the Bngtneer

The Contmc!or shall, as and when called upon by’ the Engineer in \vriliflg, |

carry out the said test filling, dewatesing, inspection and rewatering, and give
“assistance required by the Engmeer to fulfill the test filling programme,

GS.3.2 Liquidated Damagés' '

Should the Contractor have failed to complete any Section of the work and to complele the
whole of the works within the period as specified in Clause GS.3.1 or each other period or
the dates for the respective works as may be allowed pursuant to Clause I1.1.6 (Period of
Completion) of the Draft Contract in Volume-I, thcre shall be deducted from the Contract
Price, as liquidated damages and not or by way of pcna!ly, one third of one per thousand per
day of such Section or Sections of the Contract Price or the amount specified elsewhere in

the Contract, for cach calendar day between the dates set forth in Clause GS.3.1 for the -

Section or Sections of the Works and actual date of complehon

However, the total accumulation of the liquidated damages for delay, in any case, shall not
exceed five (5) perccnt of the Conlrac( Price. .

For further details, see Clause 1L1.7 of the Draft Contracl and Cluayse H.2.10 of the |

General DlSpOSlllOl‘lS both in Volume-I.

GS.3.2 Construction Programme

The Contractor shall within one (1) month from the Date indicated in the Commencement
Order submit the Construction Programme to the Engineer for his approval in five (5) copies
and to the Employer in two (2) copies. _ :

The Contractor shall pay his full attenuon on the Works by lhe Contractor for other

conteactor's wosks, inlimately related with the Works under the Contract and shall clearly

indicate them on the Construction Programm.

GS-14
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The Coniractor shall also describe the conditions of working shifts, if necessary to execute
in night works and/or Saturday & holiday works, to be applied in the respective works
progress of his Construction Programme.

The Construction Programme to be prepared in the form of CPM network shall be comphed
in such manner so that activitics shall consist of not onty actual work operations but also
include ume allowances for the preparauon and approval of drawings and samples,
procurcment and shipping of matcrials and equ;pment installation of all items, taking into
account possible delays caused by flood and inclement weather, religious customs and
holrdays ete. The critical path shall be clearly marked on the CPM nelwork

The CPM network shall be c!osely monitored and kept current In addition, it shail be
formally updated bi-monthly by the Contractor, or as drrectcd by the Engmeer, and
~ submitted to the Engineer for review and comments.” : :

wGS 3.4 Progress Reports

,The Comraclor shall before the tenlh (10) day of each calendar month, submrt five (5)
- copies of monthly progress report; three (3) to the Employer and two (2) to the Engineerina
- format acceptable to the Engineer detailing the progress of the works accomphshed during
the preceding month. The. repoﬂ shall contain general description of major acuvmes,
percentage progress of each main activity, local and expatriate manpower, etc.

GS.3.5 Photographic and Video Documentarics

The Contractor shall accordmg to Clause 11.2.5.5 of the General Dispositions of Volume-I
and throughout the contractual pcnod submit to the Engincer colour photographs and video
 documentaries which clearly show the work progress being made. They shall be laken
. during manufacturing and erection of each major component of the Works and as directed by
- the Engincer. The photographs shall be submitted to the Employer and the Engineer,
: allachmg to the monthly progress report in Clause GS.3.4 (Progress Report).

Upon completlon of the Pro;ecl !hc Comractor shall submit two (2) sets to the Employer
and one (1) set to the Engineer, of colour photographs adequately edited in a booklet form
and video documenitary in a few volumes showing the entire sequence of the Works from
the start up to the complelion.

GS.3.6  Weekly and Monthly Work Schedules During Ercction

- The Contmctor shall subrmt a requrred number of copies of a wrilten weekly and monthly
~schedule in a form approved by the Engineer for the main work items in schedules vs.

progtess Each schedule shall contain appmpnate comments in regard to the works on each
major activity. : _
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GS.3.7 Joint Progress Meeting

A regu!ar mcetmg among the key pcrsonncl of the Engincer and the Contracior may be held
once a week or fortnight as agreed among the parties concerned to discuss the progiess
made, the works to be done and any problem having a direct bearing ¢ on the work activitiés.
The Employer may attend such meetings or hold separate maeungs whencver ncccssaxy '

GS.4  GENERAL PROVISIONS AND TEMPORARY FACILITIES
GS.4.1 Cooperation with Other Contractors

The Works on the Site will also be undertaken by other conhtractors, The Conlractor shall
~ not have exclusive occupancies of the affected localities at the Site. The Contractor shall
cooperate with other contractors for smooth execution and progress of the Project Works.
Any discrepancies or conflicts, whtch may arise between the Contractor and other
contractors with regard to their respective works, will be resolved by the Employer and
Engmecr, and whose decnsxon shall bc ﬁnal and bmdmg on all pamcs concemcd '

When ordered by the Engmecr, the Contractor shall make avaitable to olhcr coniractors hls
own plant and equipment whenever practicable at the same rate and condmons as would be
charged to the Employer.

GS.4.2  Bench Marks

The EmployerfEngmeer will eslabhsh bench marks and reference survey pegs at the each
~ work site. The Contractor may establish addluonal temporary bench marks in each work
site and transmission line for his own convenience but cach temporary bench marks so

~ established shall be in a location approved by the Engmecr 'md shall be 1ccurately related to
~ the bench marks established by the olher comraciors :

GS.4.3  Sanitary Arrangements and Ciearing of Site

The Conteactor shall keep the Site in a clean and samtary condition and shall provxde and _' -

maintain sanitary conveniences fos the use of persons employed in the Works to the extént

- and in the manner and at such places as approved by the Engineer and by any local or other '
authority conccmcd and all pcrsons connected with the kas shail be obhged to usc these

. conveniences, : .
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" The Contractor shall also post nouccs and take such other precaution as may be necessary to '
: keep the Site clcan o

: Clcanng of Suc by the Coniractor shall not be made wnhout lhc wnt(cn approval of the
Engineer and shall be kept to a minimum particularly over steeams and drains.

GS.4.4 Precautions for Safety |
(@  General

The Conteactor stiall take all necessary precautions against risks of loss of

-~ life or of injury to any person employed on the Works or (o employees of the

- Employer and the Engineer or of othets or to visitors or to persons having

. good and sufficient reasons to be about the Works and to this end shall
properly safeguard the Works to the satisfaction of the Engineer.

The Contractor shalt furthermore take all necessary precautions againist
damage to the property of the Employer or of others located at or adjacent to
the Site.

The Contractor shall at all times comply with any accident prevention

-regulations and any safely rcgulat;ons peculiar to the various trades employed

- on the Works and any safety regulations published by the Government of
: Bcuador, mcludmg the Employer

'The Commclor shall reporl promptly to thc anmeer all accidents involving
death of or serious injury to any person, on the Sile or resulting from the
. Contractor's opcratrons

Thc Contraclor shall appoml a person in chargc for Safety. The person in
charge shall be qualified in safety and familiar with the type of work being
_performed, whose assignment shall include initiation of measures for the

.. protection of health and the preventlon of accidents and who shall see, by
pcrsonal inspection, that all safety rules and regulations are enforced.

The Conlractor shall hold regutarly scheduled safely meetings at least once
each month with his engineers, supervisors and foremen. When directed by
the Engineer, additional meetings shall be held. The Contractor shall keep
the Engineer well informed as to when these ieetings are to be held and shall
provide the Engineer with a copy of the proposed agenda. The Engineer and
the Employer reseive the right to attend any of such meetings.

C® . Tuel

g The Conlraclor shall make arrangement to store and handle fuel to the safe
__conditions for public in accordance with the laws and security regutations in
force relating to the movement, handling, use and storage of fuel.
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{c}

(d

©

- The Contractor shall obtain all necessary ticenses and shatl pay all fees and

chargcs in respect of the same as may be necessary for the purpose of -
moving fucls from place to place and storing the samie, and shalt carry out all

- applications to obtam the approval from lhc aulhonly of the Government of

BEcuador,

Above-ground gasoline or liquefied petroleum gas storage tank shall not be
permitted to locate within the luml of camp suc or closer lhan 100 m of any

- building in the Site.

Lnghung

‘In addition to the llghimg for the access road provided by the Employer, the

Contractor shall provide sufficient lighting at each work site and camp areato

- ensure that security and safe working conditions are to be established, and
further that the Works can be constructed in complete comphance with the

Contract, and the complete inspcchon of all Works in progress can be made
by the Bngmeer

Fire Fighting Servnce '

~ The Contractor shall take every precaution to pre?ent fire occurring on or

about thé Site and shall provide suitable and: adequate fire fighting

“equipment, for ready use-of Works under construction, including his
" residential quarter, labour camps and ancillary buildings. The Conlractor

shall maintain such equipment and such additional fire fighting equipment as
may elsewhere herein be defined, in efficient condition until the Plant is

compleled and the Works accepted by the Employer. He shall comply with

the laws in force and instructions of the Engincer with respect to the
prévention of fires. The Contractor shall be responsible for maintaining fire
fighting crew on the Site at all times. An efficient ﬁre aiarm systeni shall be

installed and mamtamcd by the Contractor '

_ The Contraclor shall fi ight diligently any fire whxch may occur on the Site
wherever the fire may originate, with regard to which he shall employ all
- requisite equipment and manpower up to the limit of his cquipment and

manpower employed at the Snte mcludmg lhe eqmpment and manpower of

" his sub- contractors

Accident Reports _

The Contractor sh*\ll within lwemy four (24) hours of lhe occarrence of any
accidént at or about the Site or in connection with the exccution of the
Works, report such accident to the Engineer. The Contractor shall also
report such accident to the appropriate authority when it is required by the
law. The Contractor shall be sequired to furnish monthly reports of all
accidents to staff, wo:kmen equipment or plant involving loss of time,

' gwmg such mfonmnon as may be prescubed by the Engmecr
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'G8.4.5
- (a)

by

(©)

- Temporary Facilitles

General

The Contractor shall submit for approvat of the Engincer drawings and full
particulars of all Temporary Works which the Contractor intends to construct

- at least thirty (30) calendar days before he desires to commence construcling
" such works. The Contractor shall also oblain any necessary approval from

the Employer or o!her Government aulhontws before commencmg
construction. S . _ ,

~ On’completion of the Works, all. Temporary Works constructed by the

Contractor, unless otherwise specified or directed by the Engineer, shall be
removed from the Site. The Contractor shall make safe all arcas affected by
the Temporary Works and reinstate natura drainage.

The Contractor shall finish, reinstate, clean up'and relinguish parts of the Site
at the end of the Per:od of Maintenance or such earhcr times as directed by

~the Engmeer

' Land Pccparauon

Thc Employer w1ll accordmg to Clause IL. 3 2 of Spccnal Conditions in

* Volume-1 allocate and provide for frec use of the Contractor land areas of
-~ approx. -5,000 sq.m, 1,000 sq.m and } ,000 sq.m for Severino Pumping

“Station, Conguillo Inlet and Poza Honda Inlet respectively within the
~ designated Project Area. Those requited for construction of transmission line

will also be provided separately as concluded as the time of Contract:
negoliation The Contractor shall accommodate his work force and set up all

site storage, offices, store houses, services and facilities within such land

areas provided that the use of these lands shall not interfere with any section

" of the Works or with the works of the other conteactors. Provided that if the

Contractor's plan and layout are unavoidable to locate some or part of the
Temporary Works referred to here above outside the said boundaries but

* within the designated Project Area, the Contractor shall submit for approval

_ o the Engineer, his proposal on item of the Temporary Works, its location
~and the date by when'such land is required, at least four (4) months prior to

~ commencement of use of such land; the Contractor may assume that the

Employér requires at least three (3) months time for arranging for such land.
Conslrut’:l'ion Power S'upply

All electnc powers required for the Works at the Site for the Severino
Pumpmg ‘Station and Inlet Structures including those for camps, offices,
store houses, lightings and so forth shall be supplied by the Contractor
hiriself by means of provision of sufficient capacity of generaling equipment
sets at each place. The Contracior shall provide, supply and install all
necessary facilities to provide electricily in 220/127 V, 3 phases, 4 wires,
60Hz system for such purposes. The generator set (s) to be provided in the
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vicinity of Severino Pumping Station shall have enough capacity to drive two
overhead travelling cranes which locate inside building, in addition to those
equircd for installation/ erection of pumps, motors, valves, penstocks and
s0 forlh '

The Contractor shall pay keen attention lhat dciay of the Works due to fault
-of his electric power supply system shall not cause any claim on extension of

time for compleuon of the Works under the Contract

Water, Gas and Compressed All‘ Supply

. The Contractor shall pzovide‘ his own arrangement for water, gas and
compressed air supply system against his work sites, storage yards, offices,

labour camps, staff quarters, etc. at his own expense.

Wirelcss’l‘eléphonc Facilities

There will be no centralized telephone system to be mslalled maintained and
operated within the project area; rather by wireless (elcphonc system of CRM

which links CRM head office in Portovicjo and main officc around Severino
Pumping Station with other satelite oftices that will locate at Conguillo Inlet,

Membnlto Outlet Poza Honda Inlet and Mancha Grande Oulet

- The Comractor shall thercfore provide and mshll by hlmself for hls own

communication means required to execute the Works at site, though such
CRM's system may be available for the Contractor in an emergency case,

~The Contractor shall make apllication to get approval on use of frequency
band for wm,less tclephonc, elc. to the aulhonucs conccrncd through CRM.

Mcdlcal Semoe

The Package -2 cml comractor w:l! conslrucl operate and maintain a clinic

. with medical man and nurse in the base camp near the Severino Pumping

Station, and also provide an ambulance car to transport pcrsonnel mjured to

‘Hospital in Portoviejo. The Contractor may also receive such service to

utilize the facilities at the actual cost. However, the Contractor shall provide
all necessary medical cares, at his cost, for all persons employed by him and
by any sub-contractor employed by him on the Works including Ihell'
dependents, in accordance with the terms of thc Comract

Transportation for the Contractor’s Personne!

The Contractor shall provide hIS own arrangement for the transportallon of
the Contractor's personnel employed by him on the. Works at his own cost.
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GS.5 STANDARDS AND DESIGN BASIS

GS.5.1 Method of Procedure for Deslgn

As far as it is consistent with the interest of the Works and the results to be attained, orders
and methods of prosecuting the Works will be left to discretion of the Contractor, with
whom ordinarily the responsibility of such order and methods shall rest provided, however,
that the Engineer shall at any time have right to prescribe and control such orders and
methods with a view to the safety, rapidity and economy of construction of the Works, and
to ensure harmony and cooperation with other contractors. S ‘

If requ'ired b}; the Engincer, before commencing the Works or any portion thereof, the
Contractor shall furnish the Engineer with full information as to his ptans and methods for
carrying out the Works or any portion of the Works.

. GS.5.2 : Standards

American national standards, Japanese industrial standards and the other international
standards such as IEC, 1SO, etc. shall be used for the Works. Other nationat standards may
be accepted provided that the requirements therein are, in the opinion of the Engineer, better
or equivalent to the current issue of those standards above mentioned.

If the Conlract Documents conflict in any way with any or all of the above standards or
codes, the Contract Documents, upon confirmation of the Engineer, shall have precedence
and shall govern. : :

Design and fabrication standards, ali mechanical and electrical equipment, niatedals,and
details of instatlation and inspection shall comply with the requirements and latest revisions
of the American, Japanese and International standards or codes or the approved from those
given below:- '
(@)  American Nalio;ml Standards (ANSI)
() :Anién;can Sociefy for Testing and Materials (ASTM)
(¢)  American Society for Mechanical Engineering (ASME) '
(d)  American Institute of Steel Construction (AISC)
{e) American Welding Standard (AWS) o
) 7_ National Electrical Manufacturers Association (NEMA)
(g)  Japanese Industrial Standards (JIS)
(h)  Japanese Efectco-Technical Committee's Standards (JEC)
i)  Japanese Technical Standards for Design of Water Gates and Penstocks
)] Japanese Technical Standard for Electcical Facilities
(& Japan Electrical Manufacturer Assoclation's Standards (JEM)
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The metric

' Japanese Cable-makers Association Standards (JCS) .
International Electrotechnical Commission (IEC)
Intemational Organization for Standardization (ISO) -
German Standards (DIN) _ _
- British Standards Insmutaon {BS)
" International Te!egraph and ’i‘e!ephone Consultauve Commmee (CC!T'T)
‘Ecuvadorian Stantdards o
Other standards approved by the anl neer

“Units of Measurement

system of measurement shall be used exclusively for this Contract. Drawmgs or

printed pamphlets in which other units have been used, the equwalenl melric measurement
shall be marked in addition.

GS.5.4

Frequency

" Al ciécirical equiprﬁenl shall be designed for a frequency of 60 Hz.

"Gsss

Insulation chels R . T .

The electrical cqu:pmcnt shall wuhsiand the followmg voltages

GS.5.6

~The power

8KV 138KV 416KV 220021V

Full wave impulse of 650KV 110KV 75k -
1.2 x 50 micro- . o o
seconds ' : Y

Power frequency for  275kV  + ~34kV 19kV 1,500V
oneg minute C L L

Auxiliary Flectrlcily Supplies

l'or ancillary equnpmem and controls shall be as foilows
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GS.5.7

Alternating Current

- - 3-phase, 4-wire, 60 Hz _ _ o
O VOMAZE i cir e e S canes ieerreereniceas 2201127V

- Voltage variation under rated frequency

and output commuously..... ............. teserserrseesran +10%

- I‘requcncy variation under raled voltage

and output COntINMUOUSIY. . evrecerinisrriraressinninieersenes - 15%
Neutral POINL.cciuriiierinie e e S vy Solidly
‘ gtounded ' :

The 3. phase supply shall be used for power circuits and the singte phase
supply for lighting, mdlcanon motor controls and simifar small power

: Cll'Cl.lltS

Direct Current

125 Volts, 2-wire for essential controls, indication, alarm, emergency
lighting, circuit breaker tripping and closing supplies.

Al equipment and appaxatus shall be capable of operating satisfactorily from
- minus 20% 10 plus 30% rated operating voltages

_Grounding

The grounding systems for the Pumping Station and each inlet structure will be provided
under the separate comracls package 1 and 2 as shown on the Drawing for Tender.

"Groundmg wmng and connecuons from the equnpmem including for all ancillary
‘equipment, motors, motor control centers, control boards, etc., to be installed under the
“Contract, to the ground studs in secondary concecte andfor the groundmg gnd buried in the
switch yard shall be provxdecl by lhe Conlraclor

GS.5.8

(@)

Lab:els for Equipment
Warning Notices

The Contractor shall provide warning notices ‘and signs associated with the

- Plant in bis supply. Such notices and signs will be required to be in the
_ Spamsh language and shall obtain the Employer s approval Ouldoor nonces
' shali be of vilreous enameled steel. '
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(b) Device Numbers

Every etectrical control switch, relay and other device sha}l be allocated with
a device number on the Contractor's comprehensive circuit diagrams. The
device number shall be in accordance with ANSEC37.2.

The Contractor shall apply a label of approved form to each electrical device,
showing the device number in a legible and permancnt manner.

©  Labels

" The Contractor shall prov:dc labels in suf ficient nuimbers, size and detail to
permit rapid and positive identification to be made of all pieces of equipment
for operatlcnal and nraintenance purposes. Such labels shall preferably be of
engravcd plastic iammale

The wording of each label shall be submitted to the Engmecr for approval
" The wordmg shall be in the Spanish language.

GS.5.9 Change to ‘Equip'mcnt or Material

The Conlractor shall not makc any change to lhe cqu:pment or to the materials to be
incorporated in the Plant from those specified or implied in the Contract without the written
approvat of the Engineer. Such changes or alterations shall in no way be detrimental to the
interests of the Employer and shall not result in any increase to the Contract Price,

GS. S 10 Tropicaiizatibn

In choosing materials and their finishes, due regard shall be given to lhe humid tropical

~ conditions under which the Plant will be catled upon to work. The Contractor shalt submit,
details of his practices which have proven satisfactory effect and which he recommends for
application on the part of the Works which may be affected by the lroplcal condmons The
materials and finishes used shall be approved by the Engineer.

GS.6 MECHANICAL AND STRUCTURAL WORKS

GS.6.1  Working Stresses and Design

The des:gn dimensions and matersals orall paﬂs of the Plant shall be sueh that they will not
suffer damage under the most adverse conditions nor resull in undue deflections and
vibrations which might adversely affect the operalion of the eqmpmenl Mechanisms shall
be so constructed as to avoid sticking due to rust or corrosion.

G584
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All parts which will or may have to be dismantled for purpose of servicing or replacement
shall be retained with anti-corrosive fasteners. The type, material and size of all fasteners
shall be selected to safely withsland the maximum supesimposed direct, alternating, kinetic
and thermal loads and all loads induced by workmen when installing or removing the
fasteners during the life of the equipment. -

‘Whetever possible, all similar parts, including spare parts, shall be made to gauge and
interchangeable. Such parts shall be of the same materials and workmanship and shalt be
constructed to such tolerances as to enable subslitution or replacement from spare parts to be
made easily and quickly. : S _ ;

Suitable structural steel bases or frames shalt be provided where necessary to transmil all
loads imiposed by the various parts of the equipment to the concrete foundations .- Such
bases or frames shall be supplied complete with suitable anchor bolts and shall be so
proportioned that the bearing and shearing loads imposed on the concrete foundations will
riol exceed 60 and 8 kgs per square centimeter respectively. L

“The Plant shall be designed to minimize the risk of fire and consequential damage, to prevent .
ingress of vermin, bird, dust and dirt, and accidental contact with electrically encrgized or
moving parts, and shall be capable of continuos operation with minimum attention and

‘maintenance in the exceptionally severe conditions likely to occur in a tropical climate.

Each part of the Plant shall be of such construction and design as to give long and
conlinuous service with low maintenance costs.
Upon request by the Engineer, complelc' information regarding the design assumptions,

loading and operating condilions, deflections and unit stresses used in the design shall be
~ pravided by the Conteactor. -

Ample factors of safety shall b used thrdughout and especiai!y in thé design_of all parts
: subject {o alternating stresses or impacts.. - :

For the rotating parts of the main Plant, the maximum stresses caused by runaway speed
“shall not exceed two thirds of the minimum yicld stress of the malerial,

For all part of the Plant subject to headwater pressure, the maximum stresses eesulting from
" apressure of 13.0 kg/c:m2 shall not exceed the values shown in the table below,

For all other load bearing paits of the Plant under the respective most severe operating

conditions, the unit stresses in the malcri_:i_ls shall ot exceed the values also shown in the
table below. 7 o
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| Max ll]l.!_‘lll'l')\llgl wable Stres _sg;";; t _ |

- Cast steel, alloy cast One fifth of the ultimate  ~ One ﬁﬂh of the ulumale
_steel and forging strength or one half of strength or one half of the
- the yield strength,- ~ yield strength, whlchever is.

'whzchcver is thc smaller thc sma]ler '

- Steel plate for principal, One founh of ihe . One founh of the ulumate

in thickness under and  ultimate strength - strength ¢

' telaltotil)mm S RN,

~ For other mateials used in the construction of the Plant, the maximum stresses in tension or
compression under the most severe conditions occursing under all possible operating
conditions shall not exceed one- 1h1rd of the yield strength flor one l" flh of the ultimate
strength of the matenals o SR

Allowqblc sheanng stresses shall not cxceed 60 percent of lhc allowable siress in lenswn of
materials, excepl that the maximum stress in torsional shear in the mam shaft and spmdles
shall not exceed 50 percent of the allowable stress in teasion. R

GS.6.2° Balancc

Main revolving parts of the pumps and motors shall be truly balanced bolh siaucally and
' 'dynamlcqlly so that, when running at normal speeds and any load and speed up to the
* maximum, there shall be no harmful vibration due to lack of such balance and the Plant shall

operate wuh the least poss:ble amou nt of nmsc -

'GS.6.3 Workmanship and Matenals S

All materials shall be new, the best of thelr respective kinds and of such as are usual and
suitable for works or like character. All maicriats shalt comply with the tatest standards for
testing materials unless otherwise specified or permitted by the Engmeer '

All workmanshlp shall be of the highest class throughout the Works (o ensure smoolh and

5

vibration free operation under all possible operating conditions, and the design, dimensions -

and materials of the parts shall be such that the stresses to which they may be subject shall
not render them liable to distorlion, undue wear, or damage under the most severe
conditions encountered in service.

All parts shall conform to the dimensions shown on and shalt be built in acco'rdance wilﬁ the
Approved Drawings. All joints, datum surfaces, and mating components shall be machined
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and all castings shal be spot faced for nuts. AH machined finishes shall be shown on the
Approved Drawing. All screws, bolts, studs and nuts and threads for pipe shall conform to
- the latest standacds of the International Organization for Standatdization covering these
‘components and shatl cither all conform to the standards for metric sizes. The Contractor
shall use exclusively the standards and size system presented in his Tender and accepted and
" subsequently incorporated in this Contract.

(a)

- correct assembly on the Site.

~ Shop Assembly and Tests

- All items of the Plant shall, in principle and unless othérwise specified
© respectively, be assembled in the shop prior to shipment and tests shall be
* performed by the Contractor as may be required to demonstrate the adequacy

of the Plant and its component pants, to the satisfaction of the Engineer. All

- tests should simulate normat operating conditions as closely as possible. All

dismantled ‘paits shall be properly matchmarked and doweled to ensure

Welding -

Wherever welding is specified or permitted, the approved welding process
shall be used. For welding on main componeats, ASME Standard “Boiter
and Pressure Vessel Code" section VIITand IX shall be applied. Al welders
and welding operators shall be fully qualified in accordance with JIS
73801/Z 3841 or ANSIVAWS D.1.1 and their certificates shall be submitted

. to the Engineer.- The Contractor shail submit to the Engineer necessary
-~ ‘welding procedure instructions for approval based on the said Standards.
- The welding rods shatl conform to AWS AS5.1 or JIS Z-3211/Z3212, low

hydcogen type covering  ~ - _

After the Wel_ding process has been approved by the Engineer, the Contractor

" shall record it on a special drawing which shall thereupon become one of the

Drawings of the Contract. '

Radiograph inspection shatl be carried out by the Contractor when required

* by the standards or the design criteria employed. All welds which, in the

opinion of the Engineer, may be subject to the full stress induced in the
adjacent plate, or which, in the opinion of the Engineer, do not appear to

conform to the welding standards shall be radiographed.

Al defects in welds shall be Chippéd out to sound .metal and such areas shall

be magnafluxed or ultrasonically tested to ensure that the defect has been
completely remioved before repair welding.

" Plates to be jointed by welding shall be accurately cut to size and rolled by

pressure to the proper curvature which shall be continuous from the edge.,

 Flattening in the curvature along the edges with correction by blows will not

be altowed. - The dimensions and shape of the edges to be jointed shall be
such as to allow thorough fusion and complete penctration; and the edges of
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: -plates shall ‘be properly formed to accommodate the vanous ‘welding
- conditions. The surfacés of the plates adjacent to the edge tobe welded shall

be thoroughty cleaned of all rust, grease and scale to. bright metal. - All

© important welding’ shall be stress-relieved by heat treatment before
’ machinmg : S Co :

Castings

All castings shall be of closc gramed quahty and tme to paltcrn of
- workmantike finish ‘and of uniform qualily- and-condition free from
* ‘blowholes, porosily, flaws, hard spots, shrinkage, defects, cracks or other
- injurious defects, and:shall be satisfactorily. cleaned for their intended
- purposes. Castings defective shall not be repaised, plugged or welded

without approvat of the Engineer. Such permission will be given only when
the defects are small and do not adversely affect. the strength, use or
machinability of the castings. Excessive segregation of impurities of alloys
at critical points in a casting will be cause for its rejection. The largest fillets
compatible with the design shall be incorporated whetever a change in
section occurs. All castings shall be stress- reheved bcfore machining and

' agam repair by wc!dmg

Porgmg N

- The ingots from whtch the forglng are made shall be cast in metal molds.

The workmanship shall be first-class in every respect and the forging shall be
free from all defects affecting their strength and durability including seams,

- pipes, * flaws, “cracks, scales, fins, porosity, ha:d Spots, excessive

nonmetallic inclusions and segregation.

The largest fillets compatible with the desiga shall be incorporated whetever

" achange in scction occurs. All finished surfaces or forgmg shall be smooth

and free from lool marks.

The forging shall be ¢clearly stamped with the heat number in such locauon as
tobe rcad:ly observed when the l‘orgmg is assembled in a completed unit.

Plpmg

Seamless steel plpe andlor copper plpe shall bc used for all oil lines. -

Galvanized stecl pipe or copper pipe shall be used for all air or gas Imes
Stéet pipe shall be used for watcr lmcs —

All necessary s(uds botts. crews nuts washers. gaskets. pqckmg,

- suppouts, etc., required in connection with the field asscmbly of the piping

system, shall be supplied by the Contractor. Al gaskets and packing shall be

of approved material and of a type that has proven satisfactory effect for the
- service conditions, to which they will be subject,
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Piping Installation -

- Piping shall be installed in the locations, elevations and to the lines shown on

the Approved Drawings. All lines shall be sloped to allow drainage at the
low point. ‘Where a branch cannot be drained through fixtures, a drain valve
shall be provided on an accessible location. :

Al piping shall be fitted and assembled to introduce the minimum of stress to

the pipe and fittings, and the assembly shall conform to the best piping
practice. The Engineer shall be the sole judge of the standard of
workmanship. All piping shall be supported as shawn on the Approved

int_c‘rvals maximum.

* Drawings. All piping less than 75 mm diameter shall be supported at 2 meter

Alrl.t.hféads shall be accurately and clearly cut and alt burrs shalt be removed.

* The same slandard of thread system shall be used throughout the Plant.

 Where pipe is embedded in concrete, it shall be carefully set to the required |
" lines and grades and securely braced and held so that ho movement shatl

occur during concreling operations.

Copper pipes to be émbeddcc_l in concrete shall be protected with suitable

" sleeves.

All piping to be embcdded shall be tested and approved in the presence of the
Engincer prior to being embedded. '

" Sleeves for piping in primary concrete or blockout shall be supplied by the
"Contractor and will be embedded under the Civil Contract where piping
. ‘pas‘Ses through a watl, ftoor or beam, according to the Approved Drawings.

3 All Sur[a'écs of the pipe which come in contact with concrete shall be cleaned
+ prior to placing concrele in order (o secure a satisfactory bond.

Pipe unions shall be filted where necessary to facilitate installation or
maintenance of equipment. Junction of copper to ferrous pipes shall be made

“with bronze adapters.

‘The Conteactor shall schedule and arrangé his w.orks_ for installing pipes and
- pipe supports in_cqoperaiion with the conteactor for Civil Work.

’ --_}Iangefs and Sﬁppons

The Contractor shall suppl)? and install ali i)ipe hangers, brackets and

: su‘pport_s required for support of piping, including drilling and caulking for

expansion anchors and any work incidental to the setting of such embedded
anchors or inserts in concrete, :
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Unless otherwise specified, pipe supports shall be spaced at 2-meter centers
maximum for steel and I-meéter centers for copper. Piping hangers for

*copper pipe shall be coppcrplated and of an approved type. Vertical runs

shatl be supported by means of pipe clamps or colfars at each floor, Hangers
and supports shall be painted. Pipc supports to be embedded in concrete
shall be made of material, which will not delcrlorate. weaken or cause
damagc o the plpe :

Valves

The Contractor shall provxdc all valves ncccssary “for thé convenient and

. proper operation, control, testing and maintenance of the Plant in addition to
“any valve specifically mentioned elsewhcne in thls ‘;pecmcalmns

: The workmg parls of all valves shall be rcplaceable and those in contact with

water or air shall be made of or faced with corrosmn res&s(anl material,

. Seals and seats shal_l be posu_wel_y fixed so that they cannot become Toose in
. service.. The fixing of seals and seats by an interference fit only is not
acceptable. ' ' S ' ' :

The operating mechanisms shall have means of lubrication and, in thc case of

- isolating valves, position indicators and means of padlockmg in thc openand

closcd positions.

Al hand operated va!vcs shail close by clackwnse rotauon of the handwheel
“which shall be marked to show the direction of closing.” Valve handwheels

shall be located for safe and convenicat operation with extended spindles

. where necessary to achicve this. All hand operated valyes shall be capable of

being opened and ¢losed against thejr maximum working pressure fully
unbatanced with a force at the handwheel not exceeding 10.0 kgs/man. If

necessary to achieve this, reduction gearing, ball or rotler bearings or -

oversize handwheels shall be provided. Unless otherwise approved, all
power operated valves shali also be capable of being operated by hand; if

“handwhezls arc provided for this purposc lhey shall not rotate when the

valve is operated by power. -

As far as practicable, all valves for smnlar seivice shall bc of the same maker

- and type and be:ntcrchangeable

In (he case of ‘lll valvcs havmg workmg prcssures of more than 3. 0

kgf/cm?, the components dircctly subject to ﬂund pressure including the
closmg membcr shail be of slecl

All gate valves for water and air service shall be of a lype in which lhc

“ -operating mechanism is not subject to the workmg fluid.
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© Valves other than needle type shall not be used permanently for throttling.
- Por such as to adjust flow subdivision in a system, orifice plates or needle

valves with fixed stops sha!l be provided

‘Valves for water service may bc gate, bultcrﬂy, balf, plug, globe or needle
type, whichever is most suited to the panicular Service.

" Valves for air service may be ball, plug, glob¢ or needle type whichever is

most sulted to the pamcular scmcc

' Valves for onl service may be gale. bullerﬂy, ball, p!ug or needle type,

whichever is most suited to the particular service.

Non-retum valves shall be of a type specifically designed to avoid impact and
water hammer on closure.  The closing inember shall be pivoted from the
alve body, not from a Ild or cover

Embedded Anchoragcs

The Contractor shall supply and mstal! all cmbcdded metalworks such as

**anchors, embedded metal insexts for pipe and conduit supports, embedded

sleeves in secondary concrele, whlch are associated with and required for the

'Works under the' Contract

The Contractor shali deSIgn these embedded anchorages to properly transfer

~ and distribute loads of the Plant to the foundation structures,

Walkways Ladders and Handrails o

Adequate watkways ‘ladders, and safety handrails and guards shall be
~ ‘provided on and around each Plant, where necessary or as reqmred in the
‘Specifications, to afford access to’ and protection from all moving and

electrical parts. Such items shall be designed to facilitate casy removal to

permit free access to the various parts of the unit,

Tests for Piping System

T he Contractor shall test all pipe lines as directéd by the Engineer and shall
“supply all labour, materials, pumps, plugs, gauges, €tc., requircd to make

tests. Lines may be tested in convenient sections. In the case of failure due
to faulty workmanship, faulty material or leaks, he shall repair all damage
and leaks, replace the faulty material including concrele if already placed, and

Ny " _ relest plpmg at Ius own cost unul the tested secnon becomes acceplable to the
" Engineer.

All tests shall be camed out in the presence of the Engineer and any local

; 'authonty mspcctors having Junsdlchon over this class of work. All piping
systcm shall be flushed ¢lean prior to fest. Oil piping shall be flushed clean

prior to test. Oil piping shall be ﬂushed with acrd and sunab!e flushing oil in
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. anappropriate melhod approved by the Engmeer Prefabricated prpes will be .
- acceptable upon approval by the Engineer and the prefabricated pipes shall be
flushed with acid at the manufacturer’s works, The Contractor shall provide

- all water. oil and the nece'ssary equipmem for tesl of piping system,

Before tesung, all anchor bloeks, thrusr suppons and hangers shall be in
place. If piping is tested in sections, temporary end caps shalt be fitted to the -
© approval of the Engineer.. Each section shall be slowly filled with the test
medium, and care shall be taken to expel air from the piping, if liquid is
used. For acceplance, the test pressure shall be kept constant for the test

© period without pumping additional water into the section under testing. Ifa.

drop in pressure occurs, leaks shall be repaired and the pipe line retested uilil
~ satisfaction by the Engmeer _

@ - Hydraulrc Pressure Tests

All pressure vessels coohng corls and plprng shall be pressure-
- tested, in the presence of the Engrneer, and shall meet the following
_requrremems

- Parts sub_;ect to penstock lme waler, air andfor or! pressure
L. S trmes the maxinium desrgn pressure for 10 mmutes
- Allother pans

Twrce lhe maxmrum workmg pressure but no less than 5
kgffem?, for 10 minules, :

(All pressures are gauge pressure. All leaks and evidence of excessive
or permanent deflection shall be fepaired to. lhe satisfaction of the
Engrneer and !he test repeated until the lest condmons are satisfied.

GS.6.4 Protection, Cleaning and Pain!ing

All parts to ultimately be buried in concrete shall be. cleaned and protected adequately agarnst
oxidation in transit before leavmg the manufaclurers shop by a cemenl wash or other
. approved methods,

Before being | rnsla‘tled they shall bc rhoroughly desealed and cleaned of all rusi and adherent
matter, or be treated accordmg 10 a method approved by the Engincer. Such cleaning or
treatment shall not detrimentally affect lhe strength, mechamcal properrres of fmal
operational function of the equipment.

Al machined parrs or beanng surfaces shall be cleaned and protected from corrosion before
teaving the manufacturers shop by the applrcauon of an approved rusl prevenllve laequer,
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or a peclable plastic filin. Where the latter is unprachcab!e such pasts shall be cleaned with
solvent and lapped or polished bright.

‘Al parts other than machined or galvanized parts, which will be exposed and submerged
after ercction; shall be thoroughly cleaned and in pnm:lplc given with best quahty approved

zinc rich printer coat and four coats of tar-epoxy resin or epoxy resin paint in total 0.45 mm
dry film thickaess including finish coat after erection and touching up on the Site, except
such apparatus as panels-and instruments which will be finish painted under approved

- procedures. - All unfinished surfaces of ferrous metal which are exposed after erection shall
~ be by the chlorinated rubber paint for total thickness of 0.12 - 0.16 mm. The painting

system shall comply wuh the SIS 55900 of SSPC-SPIO

Primer shall be applied to surfaces preparcd in accordance wuh the manufaclurers
instiuctions.  The surface shall be wiped clean imimediately prior to applying the paint.. The
primer and finish coasts of paint shall be applied usmg the methods and eqmpmem
recommended by the manufacturer. : .

The internal surface of all pipelines shall be cleaned out by the approved methods before
installation and again prior to commissioning to ensure freedom from did, rust, scale,

" welding slag, etc. “All exposed pipes shall be colour coded for identification after erection is

completed. The code system shall be approved by the Engineer.

The final colour of all Plant shall be approved by the Engineer but the Contractor shall

. propose a colour scheme for the Plant and shall submit colour chips or paint samples. A

colour chip shall be mcluded with the approved colour schédule for each type of ﬁmsh tobe
applied at the S:ie

Sufficient paint shall be shlpped for ﬁe!d painting and touch- up of shop painting. Paint shall

be product of reputable manufacturer and its selection shall be approved by the Engineer.

GS 0.5 Embédded Metalwork, Op‘enihg, cte.

Unless othcrwlse specmed any foundauon wall and roof opening and covering, concrele
floor filling in the foundation, slab and wall and trench with comer angle for cabling will be
provided under the separate contracts for Civil and Archtectural Works.

The Contractor shall supply and install all anchors, fastcners, embedded metal works,
steeves, pipings, conduits, coverings of holes for passing bus bars, cables and pipes and
sleeves associated with and requited for the equipment and materials being providéd and
installed under this Contract, except as otherw:se provided for in the Specifications.

The Contractor shall indicate the location and detaits of foundauons opcmngs blockouts
and all embedded components on his drawings and shall be responsible for the completeness

- and accuracy of his drawings and the information supplied to others, Anchorages to be

embedded in primary concrete wilt be instatled under the contracts for Civil and Archtectusal
Works according. to the Contractor's approved drawings.” The Coantractor shall be
responsnblc for the adequacy and accuracy of location of all embedded components to be
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supplied by him, whether instalied by himself or by the thl and Archtectural Works
conteactors. : NI .

“The Contractor shall clearly indicate on hls construction schedule when embedded
components are (o be installed, and shall identify and indicate the date of delivery of all
“embedded coimponents to be installed in concrete. “All adjustments of foundation levels,
embedment, bedding and groutmg of foundations and cementing into walls and flooss
except as specifically provided in the Specifications will be carried out under the contracts
for Civil and Archtectural Works, but all levelmg and adjustmg of the Plant on foundwtlons
-shall be carried out by the Contractor. - : ST

The foundation bolts, embedded steel patts, anchors, braces, posts, suppom} shims, ete.,
and all melalworks as may be required for temporary or final support or anchorage of the
Plant, except mortal or concrete backfilling for blockout or concrete reinforcing steel in
- pump house and grouting around suction casing, shal! be prowded and mstalled by the
Contractor as past of this Contract - . o :

GS.7 ' ANCILLARY ELECTRICAL EQUIPMENT AND INSTRUMENTS

GS.7.1 . Fuses

Fuses shatl comply wuh relevant standards approved by the Eng:ncer ‘All contacts in fuse
carviers and bases shall be silver plated or brass gilding material, copper. s

Fuse carriers and bases for control and lighting circuits shall be of a type ;n whlch lne metal
is fully shrouded at all times to prevent ¢ accidental human contact

For eqmpment subject to vibration in semce, clips or other approved devices shall be

provided Lo retain the fuse cardiers in posttton

Where a solid link is provided in a fusc carrier, as required by the control circuit dlagrams
approved by the Engineer, the fuse carvicr and associated I:nse shatl be coloured Whlle _,

| All fuses of the same current rating shall preferabty be mterchangeable. :

G8.1.2 Motors and Contacts ‘

All auxiliary motors shall be contmuous]y rated for the maximum output which they are -
required to deliver in service.

AC machine shall be vcnutated dnp ‘proof, and shall be suttabte for the voltagc and
frequency ranges, including spced nse followmg load rcjectton by the main plant '

* The dlmcnsmn of motors shatl confom) to relevant st'mdatds approved by the Lngmecr
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‘The rated voltage, rated current and rated duty of contacts, includmg motor starters, shall be
appropriate to the service condmons and shall in each case be subjcct to the approval of the

Engineer.

GS.1.3
. (a)_

@

- Control Devices

General

The contacts in all electrical control cqmpment Sh"l“ be adz,qualely raled for
the service conditions. _ _ _

‘Contacts shall be silver or silver-plated except where the conditions of

operation requite the use of harder materials such as tungsten or where

- special contact assembhes arg of gold type
{b) - Control Sector Swntchcs

‘Control selector switches provnded to selcct a pamcular mode of operallon of

plant shall have tee-head handles and fixed operaling posnllons spaced about

90 deg. apart.

Control Sw:tches

L Conlrol sw:tchcs prowdcd to accurate operations of plant shall have two

operating positions equally spaced at about 45 degree to either side of the
neutral position and shalt have springs to return the handle to the neutral

- position when released. Control switches for circuit-breaker OPEN and

CL.OSE control shall have pistol-grip handles. Al other control switches

..~ shalf have tee-head handlcs

@

)

Dlrection of 0perat10n |

Comrol dewces shall bc arranged to lum '

+ CLOCKWISE - for "Raise”, "Close", "Stast” or "ON" positions
. ANTICLOCKWISE - for "Lower", "Open", "Stop" or "OFF"
positions

Push Buuons and Bmergem.y Tnp Bultons

. Push buitons shall be of heavy duty type and constructed for definite
_overtravel in both directions. . Except where used in air conditioned rooms,
- push buttons shall be dust- proof and arcanged to prevent the ingress of dust
_ into any dust-proof enclosure. Push buttons, except those installed in

control rooms, shall be shrouded or recessed to prevent accidental operation.
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Emergency tsip buttons shall be similar to push buttens but shall cach have a
plastic cover with magnet. The exposed face of the flap shall be cngraved
and filled in red with the word "EMERGENCY". -

) Samples

If required by the Enginect, lhé Contractor shall submit samples of control

devices to the Engineer for approval.

GS.7.4 Limit Switches

Limit switches shall be provided on alt power operated valves, on all actuator drives, onall

manually operated vatves for which monitoring of position is required or necessary for
indication and control functions and at other locations as specified.: The switches shall be
robust and arranged so that they will not be dainaged by over-travel of the drive. The
electrical rating of the switches shall be adequate for the service conditions. Micio switches
may be used for this purpose only if specifically approved.

GS.7.5 Auxiliary Switches

. Al high voltage and low voltage sw:lchgear and control gear shall be provrded with the

necessary auxiliary switches for the closing and op.,mng mechamsms and for control, -

: _mdlcalrons mterlockmg and other funcuons

- Auxiliary switches$ shall be mounted on the equipment and drrectly coupled to the operating
mechanisin. The switches shatl be robust and arranged so that they will not be damaged by
over-travel of the drive. Contracts shall ‘be inherently self-cleaning to. ensure low contact
resistance at all times. :

The electrical rating of auxiliary switches shall be adeqﬁ_ate for the service condiliohs.

GS.7.6 Electrical Relays

Electrical relays for control and alarm purposes for protecnon crrcurts shall compiy wrth lhe
requirements of this clause. ‘ g

Relays s‘nall be of the plug-in type and the plugged-in conneclions shall bc made and broken

by pressure contacls, Alternatrvcly, the Engmeer may approve the use of plug -in (rays
conlammg groups of relays ' ' _

Relay shall be provided wrth aon- ﬂammable dusl and morslure proof cases

Relays contact shall be adequately rated for the service condrtlons Relay coils shall be -

connnuously rated where the control scheme requmes themto be continvously energized.
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At least one spare normally open coniact and one sparc normally closed contact shall be
provided except main profective relay in addition to the contacts required by the control
scheme. ' N S B :

1f required by the Engineer, the Contractor shali submit samples of refays to the Engineer for
app_roval.

GS.7.7 Indicating Instfﬂmcnls '
() General

Instruménts shall be capable of withstanding or shall be adequately protécted
- from the vibrations which are encountered in service. Instruments and
* “associated apparatus shall be capable of maintaining their accuracy and
sensitivity without exceéssive maintenance. - Accuracy of indicating
- instrumcms shall not be more than 1.5 percent of full scale range.

Instruments on panels' shall be flush mounted and provided with narrow
bezels. The bezels shall have a uniform high grade finish.

All instrument cases shall be dust-proof.

All instrument scales shall be clearly printed in black figures and divisions on
‘a white background, The quantity measured shall be clearly marked on the
instrument dial in black capital letters and abbreviated form, ¢.g., A for
*"Amperes. The names or titles of the instrument manufacturers and other
printing which may interfere Wwith clear observation of the reading shall not
. be printed on the dials. However, initials of similar markings may te shown
" _unobirusively as approved. Each instrument shall be identificd by means of
a serial number printed at the lower side of the dial. The serial number shall

be legible from the front of the instrument, ‘

Unless otherwise specificd or approved all instruiments shalt have circular

scales with a total pointer deflection of not less than 240 degrees. Normal

working indication shali be at a point corresponding to approximately 75% of

' fult scale deflection.. Scates shall be provided with red-coloured marks at

_ points corresponding to the normal working values (or full-load current of
the equipment in the case of ammeters) and as approved,

The scales for ammeters in motor ciccuit shall be compressed so that 60% full
scate deflection (F.S.D.) occurs at about 100% full load current (F.L.C.) and
100% of F.S.D. at about 200% F.L.C. The scale shall be approximately

- tinear in the range 0% to 60% and compressed above 60% F.S.D. to indicate
two times of F.L.C. at 100% F.S.D. :

- Instruments shall have black'bar-iype pointers, except in case of instruments
having more than one pointer, then only one of the pointers shall be black.
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~ Suspension for._electrical instruraents shall be. of the taut band type.

Instruments shall be adequately damped to ensure that the poinlers come to
rest rapidly after being deflected from their previous positions. End stop
devices shall be provided to prevent damage to movements, pomters and
suspensions under transient condluous : : S

Devices for routine checking, zero adjustment and re- cahbrauen shall be

* easily accessible from the front of the panels. Where such devices are not
‘included in the instrument case they shall be flush mounted on the panels

instrument case they shall be flush mounted on the panels adjacent o the
associated instruments, so that adjustmenis can be made convcmenlly whr!e
watchmg the mdrcalor . -

Instruments provided with mlegral alarm initiating devices shall be arranged

* 5o that ‘operation of the alarm devices neither impedes nor restricts the

movement of the indicating pointers over the full range of lhe instruments,

© The alarm contacts shall be adjuslabte

(b)

f requrred by the Engineer, the Contracror shall submit samples of

mstruments to the Engmeer for approval
Pressure Gauges |

Pressure gauges shall be of the industrial concentric scale type. It is

-preferred that pressure gauges be of the Bourdon tube type. The following

additional requrremenls for pressure gauges shall be adhered to:

| (i) . | Every gauge shall be accurale ol 5% of full scale deflection over the '

whole of the scale range from 0% to 100%,

| (i)  Separate range and zero adjuslments shall be provided. 1t shall not be

necessary (o bend linkage arms or othey componems to obtain the full
range of adjuslment : :

@iii)  The shank, Bourdon tube and quadram gear and pinion movement

“shall be sohdly connected together, and siot depend upon the
instrument case for supporl Quadram gears shall be machined or

broachcd '

(iv) ' Where Bourdon tube gauges are provrded the gauge shatl be fitted

with a Bourdon tubc movement of thé normal size for the gauge
drameler

v) 'I‘he dral face shall be locked to pre\ent rotatron

(vi) The scale of the pressure gauges shall be nommatly twice the normal
working pressure.. - ,
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(vii) The dials of direct connected pressure gauges shall be calibrated to
read to pressure at the tapping point, and shall be clearly marked to
show the compensation made for difference in head between the
tapping point and the gauge.,

(viii) Gauges for water shall be calibrated in meters with depth of water.

+(ix). Gauges for oil and air shall bc calibrated in kilograms force per
squarc cenumetcr

; (x)' A dampmg onfice and an air biced cock and dram shall be’ provnded
- for each gauge. - _

(c) . Thennometers

Expansion dial type thermometers shall be calibrated in degrees Celsius and

.~ shall be equipped with alarm and shutdowa contacts. Hand reset maximum

indication pointers shall also be fitted, The lhemlometers shall be unaffeclcd
by variations in lemperature of the capillaiies,

Electrical resistance lhermomelen. shall have detector resistance elements
(embedded temperature. detectors) of platinum wire. The indicating
insiruments shall be calibrated in degrees Celsius, '

- GS.7.8 . Indicatlng Lamps

,lndlcaung Iamps on conlrol panels etc., shall bc supplied from lhc continuously ‘maintained
125 V, DC power suppiy.

_Lenses shall be of translucent glass or other approved materials. Indicating lamp fitlings
~ shall be suitable for continuous operanon at the nominal lamp vollage regardless of lhc
, position in Wthh lhey are mounted '

"Co!qqr o:f md_ncatmg tamps shal] co_nfon'n to the following status:

Colour ' Abbreviation Status

Red - IR R: - close
Green R < B o open
Wlme._ o W (@ normal condition

b hydraulic valve: in transit,
(©) oil pumps, drainage puinp,
©efc.: running.
- (d) DS: orderto operate
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The Contractor shall submit deta;ls of indlcaling lamp ﬁumgs to the Engmeer for approval |

and shall, if required, also prcwldc samples.

GS.7.9 Eﬁciosutés‘ for Electrical and Cdntrol eqiipment e

Where enclosures including cubicles are required for swrtchgear control equ:pment
'govemors, rclays, control and alarm initiating devices, gauge panels, fuse boards or
dlSll‘lbUtan boards, they shall comply with this clause where it is applicable.

All enclosures equipment shall be wealher dust and vermin- proof unless Ihey are lnslalled
. in a room, where they need not be wealhe:pn}of

Weatherproof enclosurcs shall be smtable to withstand rain fallmg, and shall be prov:ded
with holes fitted with gauze screens m the bottom to penmt dramage of any water which
might enter.

Enclosures shall be sealed by neoprene tubber secnons or olher approved means. No foam
rubber shall be used. :

Sheet metal enclosures shall be constructed of folded and welded sheets for the front and
rear surface of panels,

The weather proof enclosures shall be of 3.2 mm thick and 2, 0 mm for other paﬂs Rolled
steel scctions may be used in lacge cubicles for forming the frame and stif femng Where
equipment is to be mounted on a panel the thickness of the sheét stee! shall bc sufficnent to
prevent vibrations affecling the correct operation of the equipment. o

Doors shatl be prov:ded where access is neccssary durmg normal opcratlon of the, plam

¢.g., for replacing fuses, resetting relays, taking cqu:pment out of serwce or routine
inspection of contacts, relays or similar equipment, but where access is necessary only for

cleaning or repair, or to equipment such as current transformers, removable covers may be

provided. Where a removable cover which is larger or heavier than that can be handled by -

one man workmg alone is provided, then hinges shall be fixed in place by captive bolts and
nuts, ‘

Doors shall be constructed of sheet metal 2.6 mm or thickér with single returned édges and
additional stiffencss if necessary to prevent distortion and shall be hung on substantial
hinges of the lift-off type and with provision for padlockmg :

The Conlractor shall ensure lhat a 450 nim waikway is *w'ulab}e be(wecn any open enclosurc
door and adjaccnt walls or oqm ipment.

The arrmgcmcnl of equipment in and on the enclosures shatl be such 1hal maintenance can

be carried out easily without dismantling other equipment. Equipment mounted on doors
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shall be kept to a mmunum and no clectrical relays shall be mounted on doors or hinged
panels : _

-Enclosures shall be arranged $0 that equipment requiring manual operalwn (c.8.s control
switches) is ata height between 750 mm and 1,800 mm above floor level,

Cable boxes shall wnhstand wnhout I‘ragmentat:on explosion due to an elecirical fault
within the cable box or ﬁltemately be prowded wilh screens to prevent fragmenls of the box
‘injuring personnel

Anti-condensation heaters shall be prov:ded in major enclosure loeated outside air
conditioned roors and having an extemal surface greater than 0.5 square meters (excluding
the bottom). The rating of the heaters shall be 20W for cach square meter of exposed
- surface area of the enclosure. The surface temperature rise of the heaters shall not exceed
100 deg C. Healers shall be meehamca]ly protecled and live paris shrouded.

~ Where lhe heat produced by the equnpment during normal operanon is equal to or greater
than the output of the heater; the heater shall be switched off automatically when the
eqmpment is energized or a thermostat provsded to conlrol the heater.

§ Lummanes shall be prowded to light the inside of all enclosures large enough for a man to
work inside. Luminaries shall be controlled by a manually operated switch at one end and
mtemal on the swntchboard

-Where an’ enclosure comams ﬂunds under pressure compartmenl shall be prowded to
prevent damage (o equipment by fluul lcakages. -

Equipment eontamed in cubicles, cabmets or snmlar enclosures shall be finish palnted asifil
were exposed 16 view and the inside surface of the enclosures shall be painted gloss white.

* The finished surfaces of panels and swltchgear cubicles shall present a first class ‘appearance
free I‘rom all blennshes S

GS.7.10  Wiring and Wiring Accessories

This clause applies to all connecuons within equipment enclosures and atl interpanel wiring
working at vollages not greater than 440 V nominal. All wiring shall be carricd out in
accordance with wiring diagrams so that the arrangement of the wiring is consistent
throughout the Plant and identical for those parts of the Plant performing the same duties.

Wiring dlagrams (to be submitted for works) shall be drawn as seen from the back or wiring
side of the panel, except for front connected cqu:pmcnt and shalf show atl terminals on
selector switches, relays, contacts, terminal blocks, ete., in their corvect relative positions.
Terminal blocks shall be arfanged in vertical rows and all wiring to those blocks shall be
arranged to sun in numerical order from top to bottom, -

Wiring shall be neatly and securely bunched or cleated, and enclosed in ducts, or conduits or
suppoﬂed on trays and run in the most efficient manner from point to point. The bunching
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of wiring shall be kcpt in bunched condition by means of strips of special plastic ribbon
material at suitable intervals. Lacing of wire bunches with textile or plastic cord or metal

buckle type clips will not be accepted. Wherever wiring is cleated to metalwork, it shall be

insulated from the metal surface and shall be cleated by means of insulated straps in an
approved manner. - All wiring shall be left sufficiently long and neatly looped to allow a
fresh termination to be made, should the original tcmunat:on device break of f

Circuits of simitar nature shall be grouped together and termmal blocks in AC circuits wﬂh_

voltage above 120 V and DC circuits above 125 V shall be segregated and fully shrouded to
prevent acc1dcntal contact wuh live pmts

“All secondary wmng provided under the Conlract shat! supply conductors of minimum
_' cross scction 2 0 square m:!hmelers with not less than seven slrand of coppcr wire.:

Current transformer secondary clreuits shall be rui wnlh the conduclor route lengih as short |

~as possible. ‘The burden of the leads associated with current transformers and protective
relays shall be sufficiently tow to ensure correct operation of the protection under all
conditions and this may require a cross secuon of conduclor greatcr than 2 0 squarc
millimeters. e

Insulation shall be PVC of 600 volt or higher grade appropriate to the service coudmons and
 shall be self-coloured in accordanoe witha code which is the same for all of the Planl

Each end of each wire shall be provided with an approved termination and with a numbered_

ferrule. Wire numbers shall be atlocated by the Contractor and shown on the Comraelors
final clrcult diagrams forwarded for approval, ' SRR

“The standard phase arrangement when facing the front of the swuchbmrd panel shall be R-

S-T-N and R-N-$ from left to right, from top to bottom, and front to back for AC 3-phase
and single-phase circuits and shalt be P-N from left to right, P-N-from top to boom and
front to back for DC polarity. All relays, instraments, other devices, buses and equipment
involving three-phase circuit shall be arranged and connected in accordance wnh the
standard phase arrangement where possnblc

All switchboard wiring shall be coloured as follows:

Wiring Colour Codes:
Potential transformer secondary circuit Red
Current transformer cf:condan,' circuit - Black . -
) ACcontrolcnrcult o '_Yel'lo'w o
DC control circuit o . Blue.
~ Grounding ciccuit . . I Green
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Phas¢ and Polarity Colour Codes:

The colour codes for phase and polarity shall be as follows:

@

Phas¢ and Polarity = - __ _CQI_O_U,[

AC 1hree-phase, fistphase ' Red
second phase White
third phase - Blue
AC smgle phase, first line S Red .
" | second e - - Blue
| Neulral insulated . Green
_ grounded ... Black
DCposuwe Red
o negalwe, msulaled SR Blue o
' grounded A ' ‘Black, Yellow
- GS.7.11 Cabling
General

The Contractor shall provxde all supports, cleats, clamps, fixing and trays
- necessary to support the cabling provided under the Contracl, including bolts

and nuls for ﬁxmg to cmbcdded metal inserts prov1ded by the Contractor.

: _Ducls holes and blockouts will be provnded under the Civil Contract {o

- Jocations in concréte where approved by the Engineer in accordance with the

Contractor's requirements and the Contractor shall provide the required
information for this purpose according to the requirements of Clause
GS.6.5. Inthe cvent of the absence or misplacement of ducts, holes,
blockouts or inserts due to kack of such information, the Contractor shall
arrange altemative roules or curing of holes at his own expense. Any cutling

“of concrele shall be only wilh the pnor approval of the l:ngmeer

All cablmg for all voliagcs and for all purposes shall be shown on cable
schedules 1o be prepared by the Contractor and the cable schedules shall

mclude lhe fo!lowmg mfonnalion

() Cable ldennﬁcallcm

(ii) Termination pomts (e. g cublcie desagnallons)
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(b)

(0

(@) _'

(iti)  Cable Construction, number of cores and rated voltage.
(ivy  Route length,
Each cable shall be fittcd with a cable identification Jabel at cach end.

Construction method for each type of cable and for each condition for the

- service shall be submitted to the Engineer for approval. |

Cable Conductor and Joint

The conductor shall be continugus between ouilets, and no junction shall be
made except within outlets or junction boxes. The conductor shall be drawn
through ducts or conduits after they have been cleaned, Oif.or grease shall
not be uscd as a lubricant for the drawing operahon but an approved
compound may be used for this purpose.

Joints in wiring shall be compressed and msulated wuh PVC !ape or

approved connectors may be used, Grounding conductors where required 10
run with other conductors shall run inside the conduit piping.

Conduits

Rigid steel conduit shall be galvanized inside and ouisnde or enameled
inside. It shall be of a minimum thickness of 2.3 millimeters and have a
minimum inside diameter of 16 millimeters.

Conduits Instatlation

Conduits shall be cbnc'eal‘éd' within the walls ceilihgé and floors where
possible. Exposed runs of conduit shall be supported with a space of not

“more than 150 centimeters. It shall be installed paraliel or perpendlcular to

walls, structural members and cenhngs

: ‘Only threaded jOl!‘lIS shall be used. Conduit \i.rl.l:i‘_ch'-'\&ere crushed or -

dcformed shall not be used in the Works.-

Conduit shall be mslalled in such a manner as lo ensure that the inside
remains in a dry condition. Conduit shall be securely fastened to all sheet-
steel outlets, junciion and pull boxes with galvanized locknuts and bushings.

Exposed conduits shall be finished. with the same colour paints as the’

finished colour of the wall or cciling against which the conduits are placed.

All joinsts and terminations shall comply wnh the weatherprooof or
explosion proof requirements as applicable, _
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GS.7.12  Terminal Strips

Terminal strips shall consist of double stud and two-hold solid link design with the studs
molded into an insulating base. Terminal steips shall be arranged in vertical rows not less
than 225 msm above floot level. Sufficient terminals shall be provided on each items of
“equipment to permit the connection of all incoming cable cores plus 10% spare terminals.
Not more than 3, and preferably not more than two wices shall be connected to one stud.

" Removable transparcat insulating covers shall be provided over all terminals.

GS.7.13  Grounding of Equipment

The Contractor shall provide, on the frame of every item of elecirical plant, a grounding
terminal of 9 mm diameler, (or larger) brass bolt on stud complete with brass washers and
‘nuts. The construction of all equipment, including transformers and circuit breakers, shall
be such that electrical continuily of grounded metal tank, frames, enclosures, etc., is
maintained to the grounding terminal.

A grounding busbar of 25 mm x 1.5 mm (or larger) c.opp'er shall be provided near the
bottom of each cubicle, control board, control panel, switch board, etc.

GS.8 PARTICULAR REQUIREMENT FOR OUTDOOR ELECTRICAL PLANT

GS8.8.1 General Requirements for Qutdoor Electrical Plant

All outdoor electrical plant shall operate without undue vibration or excessive corona and

‘shall be designed to cnsure satisfactory operation under the atmospheric conditions
prevailing in the arca where the swilchgear and transmission line are to be erected. The
~ design of all steel structures, towers, conductors, groundwires, and insulators and
grobndwire fittings shall be such as to minimize the risk of damage due to deterioration or
damage in service of any part of the outdoor switchgear and transmission line.

" The design of all line conductor fittings, vibration dampers, insulator sets, etc., shall avoid
~ $harp corners or projections which would produce high clectromechanical stress under
normal working conditions. The design of adjacent metal parts and melting surfaces shall be
~ such as to prevent corrosion of the contact surfaces and to maintain good elecirical contact
" under service conditions. Pasticular care shall be taken during manufacture of conductors
- and fittings and during subsequent handting to insure smooth surfaces free from abrasion.
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GS.8.2  Marking
(a) -Mcmbersof Towers and OuldoorSiecl Structures '_ .

Al members of towers and ousdoor steel structures shall bear punch marks
corresponding to the Approved Drawmgs for crecuon and the member hsis to
be used for assorting work _ o

-The erection marks shall be punched before galvamzmg and shall be clearly
: readab]e afterwards. ,

Bolts shall bear marks corrcspondmg to their sizes, lcngths and materral |

qualities to facililate assembly at site.
(b) lns ulator Umts

-Bach msulalor unit shall be markcd wnth thc name or trade mark of the
manufacturer, the year of manufacture and the mechanical strength

Thc marks shall be :mpressed before ﬁnng thc glazc
(¢}  Others
Fittings for insulator and ground wire, clamps, joints, vibration dampers,

etc., shalt preferably bear the identification marks to facilitate assembly and
assorling on site. .

GS.8. 3 Bolis and Nuts

rStructural members shall be secured by means ol' bolts and nuls w1th ﬂat and sprmg
washers. : , S _

Bolts for all slruciural connections smu be of hexagonal head and shall be of M16 m lhe
minimum size. : C _

All bolts, nut and washers shall be galvanized. The nuts of all bolts for attaching insulator
sets and groundwire fittings to thc lowcrs and outdoor steel structures shall be locked inan
approved manner i : :

" The screwed thread of any bolfs or sluds shall not form'paﬂ of a shéﬁring 'plane be(wéen "

members. When in position, all bolts or studs shall project th:ough the correspondmg nuis
for at least three (3) full turns, _

Nut shail be finger tight on the bolt and will be rejected if, in the opinion of the Engmccr,.

they are considered to have an excessively loose or tight fit.
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Five (5) pcrcém of spare of belis, nuts, washers, fillers, etc. shall be supplied for all tower

@ and outdoor steel structure materials under the Contract. -
GS.8.4 Galvanizing
(@)  General

®

" treated with approved processes. -

Unless specifically mentioned in the respective technical speciﬁcatidns, all
iron and steel used for towers and outdoor steel structuees shail be galvanized
after all fabrication is completed. : S i

The zinc coating shall be uniform, ctean, smooth and as free from spangle as

. possible.

" Al iron and steel articles other than wires shall be galvanized by hot dip

process and shall have the minimum average coating weight of 600 gl’m2 on
structural steel members and 400 glm2 on bolts and nuts, and shall withstand

the tests set out in JIS H8641 or equivalent.

After galvanizing, holes shall b frec from nodules or spelter.

- All steel wires shall be galvanized by an approved process before slrandihg.

The zinc shall be smooth, clean, or uniform thickness and frec from defects,

and shatl withstand the tests set out in JIS HB641 or equivalent.

The preparation fer galvanizing and the galvanizing itself shall not distoxt or
adversely affect the mechanical properties of the materials.

It any galvanized part is found to be imperfect, such past must be replaced.

The whole of the expense involved in the replacement of the imperfect part

 shall be borne by the Contractor.

If, in the opinion of the Engiheer, the extent of damage found on site to a

_galvanized part appears capable of repair, the Contractor may, after receiving

such agreement, attempt to effect repair by approved methods.” The

" agreement to atiempi repair shall not bind the Engineer to accept the repaired

part when such is offered for re-inspection.
\Vh_ﬁe Rust

In order to avoid _(hcfohnatiori of white nust on the galvanized suzface of iron
and stee! articles for structural members, the galvanized surface shall be

In the event that galvanized surfaces are found to be subject to the formation
of white rust in transit or storage on site, the Engineer shall cither approve a
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GS.9

GS.9.1

- {a)

‘method of scrubbing and proteclwc pamhng on lhe Suc or order to replace

‘with new materials.

Either of the above measures shall not cause exira charge to lhc Employer nor
extension of Time for completion,

PACKING, DELIVERY AND STORAGE

Packing

Géne_ral -

Each item of the Plant shalt be packed or bundled p'ropériy so that neither
damage nor corrosion shall be sustained during transponauon to the Site and

by rough handlmg

“The conten!s of packmg cases shail be securcly bolted or fastened in position

with struts or cross baltens. Cases shall be opened after packmg to prove no
movement of the contents, if the Engmecr requests.

- Woodwool shall aot be allowed for packmg purposes.

Waterproof papcrs and felt linings shall overlap at seams and the seams
secured together in an adequate manner, but the enclosure shall be provided
with screened openings to oblain ventilation.

All cases, packégé's, bﬁndles, etc., shall bear at least the identification mark

 relating to the appropriate shipping documents, the contents and total wei'ght.

Such shnppmg marks on thc outs:dc of casmgs or on lhe metal tags attached
to bundles shall be protected by shcllac ot vamish (o prcvent obliteration in
transit. _

Each case, package or bundle shall contain a packing list in a waterpmol‘ .

envelope and copics in taplicate shall be forwarded to the Engineer prior to
despatch. All items of material shall be. clearly marked for easy identification
against the packing hsl

The Engineer reserves the right to mspécl and appfﬁve the packihg before the
items are despatched but the Contractor shali be entirely responsible for

ensuring that the packing is suitable for transit and such inspection will not-

exonerate the Contractor from any loss or damage due to faulty packmg or
rough handlmg _ .
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(b)

- {¢)

All packmg materials shall remain the property of the Contractor and shall be
removed from the Site at the carliest opporlunity and be disposed at the

‘places/areas which will be instructed by the Engineer.

Required information such as name of Contractor, Contract No., description
of Contract, port of destination etc. shall also bc indicated.

All creates and packages, shall show where the welght is bearing and the
correct position for the slings. :

in addmon large sized components such as pipes, metal structures, ctc.,
must be identified with a steel plale with a black background and white
capital letters. :

Members for Towers and Structures
Long pxccee of steel angles shall be packed in bundles properly tied together

by an approved method and care shall be taken to ensure that they are robust
and not of excessive length and weight for handling in transrt

~ Short pieces of steel angles and steel plates shall be bolted or wired together
through ho‘les and packed in the slout umber cases.

"= Bolts, nuts, washers and fillers shall be bagged in sealed vmyl and packed in

thin steel cans. Cans shalt bear the contents and be crated together.
Packing of components of dissimilar metals together shall not be acceptable.
Conductors and Groundwires

Conductors and groundwires shall be packed on drums stoutly constructed
of good quahty timber. Drums shall be securely battened around the primer

to give maximum protection to the conductor and the groundwire and correct
‘direction of rolhng mdlcaled with an arrow in a manner not easily removable.

. The first layer of conductors or groundwnres on drums shall be secured to lhe

o hub in a manner avmdmg damage to subsequent layers

(d)

All drums shall be protecied from dclenoratwn on sile by termite or fungus
attack by an approved impregnation treatment at the works before despatch.

Insulator sets and Groundwire sels

_ Insulator units shall separately be cfat_ed_ in each five (5) picces.

Fitlihgs and clamps shall be piickéd i‘ﬁ the stout timber cases prefe'rably in

- 'sets.
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(¢)  Shipping matk -
To facilitate the ship'piﬁg of all matecials and equiplhem'and their suitable
- storage in-sity, as well as to be able to easily check the integrity of the
~* ¢orresponding supply, all crates must be marked as indicated below:

 EMPLOYER'S NAME

~ PROYECTO

NO. DE IDENTIFICACION

NO. CAJA NO.

PESO BRUTO__ kg

PESONETO________. .. . kg

DIMENSIONES __—__. .. X o mm
MARCO (FABRICONTE)* -
Note: * Denotés that singlé symbb] ‘prcviéusl'y. assigned to each

manufacturer shall be shown. The same symbol may be used for
~ different manufacturer, but a different color.. :

" The identification number shall be that which shall definitely
identify the part or equipment of the Plant.

GS.9..27 - Delivery

No pé.ri of the Plant and Contractor's eéuipmentshall be délivércd tb_lhc-_Site umil.a'pproval
in writing has been obtained from the Engineer for such delivery. '

Bach aipplicatio.n shall include a complete shipping list of the contents of each package to be

detivered and shall indicate the anticipated date of delivery and the serial number for each
-~ component 1o be used for identification and evidence of the insurance cost asranged for it.

GS.9.3 Storage at Site
No covered storage space will be made available on the Site for the Contractor's materials.

Any storage facilities required for the Works, including maintenance thereof, shall be
“arranged by the Contractor at his own expenses. o S '
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~ The Contractor shall arrange at his own expense for covéred storage or other protection of
all materials and eqmpment against corrosion and mechanical damage Any corrosion or
damage that may occur 1o any item shall be made good before that item is 1o be installed.

The Contractor shall provide all drainage and weather protecuon for storage of the Plant to
meet the requiremenls of the Engineer.

The minimum requlrcmenls are that all items shal! rest on wooden blocks which elevates the
~base the least 150 mim above floor or ground level, No itéms shaJl rest dircctly on the floor
or ground, o

All cases containing ‘mach'ine'ry shall be placed under covered storage.

Wéatherproof items and structural sleel members méy be stored in the open, but in all
instances shall be protected to the Engineer's approval Thé Contractor shall be responsible
for the adequacy of all protection, _

GS.106  MAINTENANCE TOOLS AND SPARE PARTS
GS.10.1 Maihtenance Tools

The Contractor shall provide each one set of mandatory maintenance tools sufficient for the
proper maiitenance of mechanical and electrical equipment for the Project. The maintenance
equipment shall include: : _

(a) -~ One set of all complete wire ropes, slings and lifting devices for assembling
3 - and dlsmantlmg of one umt of pump, motor and valve with hungerb

(b) One complele sel 01‘ hlgh qualny single-ended spanners. ring spanners,

socket wrenches and standard and special tools for the pump, motor and

~ yalves, all marked wnh size, purposed and mounted on a suitable shadow
board ‘ .

(c) One set of all necessary lifting tackles.
(d) Others recommended by the respective manufacturers.

The Contractor shall also provndc the followmg mandalory maintenance 100ls for 138 kV
- transmission line. : -

(a)' Tower Erection Tools

:(if')' . Grounding resistance téster S s bset
< (il) -"l‘orqueWrenc_:h -2,800 - oo 2sets

(i) . Torque Wrench- 4,200 | ;- 2sels
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- {b) -. Stringing tools and Appliance .-

@) Steel wire rope (14 mm) S ‘_S_'{)Oimz B
(i)  Wireclips(14mm) 50 pes
(iti) Stﬁnging'clanlp set (ORIOLE) | - | . 1_0 sels a
(iv)  Stringing clamp sel (GSW) : 10sets
.~ (v)  Wire connector (14m) | R 20 pes
(v}  Tumbuckle (3.5 tons) | : 10 sels
(vii) Turnbuckle (70t0ns) B . o _10 sets
(viify  Hanging hook ' 1 2sets

- (xi) Conductor groundmg device (Roller type). 4 sets -
(x)  Conductor grounding dev&ce (Rod type) - 4 sets

(xi)  Insulation resistance tester : 2sels |
(xii) Come-along clamps (ORIOLE) - 1 10sets '
(xiii) Come-along clamps (GSW)' o Ssets

{xiv} Lineman's hand toolset . _ ot l()scls

{c) Olhers recommended by the manufaclurer(s)

The maintenance lools shall be supphed ina !ockable cabmet ﬁued internally S0 lhat lhe lools
may be safely stored in an orderly manner. . _ L ,

For all components of the Plant greater than 100 kg in weight which are not accessible by
the station or truck crane, the Contractor shall provide hand operated mechanical handling
equipment suvitable for bringing such componenls to and from posmons where lhey may be
lifted by the station or lruck crane. : : :

The Tenderer shall set out the list wath prices of .the mandatory mam!enance tools in

Schedule HI-A "Mandatory Maintenance Tools™ and those recommended in Schedule lll B
of Volume - 11,

-GS, 102 Spare Parts

The Contractor shall [urmsh the mandalory and rccommended spare parts as Ilstcd in
Schedute II-A and II-B of Volume-Il in the Tender Documenls _

Any spare part supplied shall be packcd or (reated in such a manner as to bc sunlably slored
in the tropical climate at the Site fora perlod of not less than two (2) years, and each part -
shall be clearly marked with its description and purposes on the oulside of the packing,

Spare parts so provided must be delivered into such stofes as may be designated by the
Employer. Delivery of spare parts will not be deemed to be complete untit the packages
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have been operied by the Contractor, their contents checked by a representative of the
* Employer and the articles reprotected and repacked by the Contractor to the satisfaction of

the Employer, or assembled into units at the Employer’s option. The method of package
- and package materials shall be suitable for the sausl‘actory re-package,

GS.11 - TESTS AND INSPECTIONS

| GS. 11 1 Tests.at Shop

Tests for the Plant 16 be supplied under lhe Conlracl shall be pcrformed at the Conlraclor s
shop prior to shipment in accordance with the requlremems of the retevant clauses of the
Techmcal Specnﬁcauons, where appropnale - : .

GS.112  Tests at Site -
@ Commissioning Tests

ln the course of and afler lhe 1ns!allahon/erecllon of each item of the
equipment, control device, piping system, etc,, due individual tests shall be
performed, as specified herein, to establish the accuracy of the assembly and
to prove the adequacy of the materials and the workmanship. All tests shalt
be conducted in accordance with the previously approved Test Procedure
Instructions, vide Clause GS.2.2 herein..

The Contractor shall perform the following. commissioning tests in
association with the other contractor, as applicable to ensure that all
equipment have been correctly installed, all necessary. adjustments and
seltings are made, and are in sound condition to operate under load.

i) * Insulation tests and drying out of equipment, if required,
| (ii) '- Ground conlinuity tests. |
- (iii) Circuit c«i)ln!inui{y tests.
vy : Testing and seiting up of a!l telays angd other protective equipment,
- (v) _ Hs'drostatié tests 0;1 all piping, ccioiihg coils and pressure tanks.
(vn) | .'(r)pcrélioh le.s.tsE wﬁich ﬁhall iﬁclude 6péraling auxiliary equipment.

(vii) Pump alignment or mechamcal run test, when coupled to the motor,
© . .to measure the throw of the shaft at the guide bearing and impeller
. ¢learances. :
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(viii) - pcrauon of the pump. and motor, to check bearmg operation,
runnmg clearances ' L

(ix) ngh vollage test

(x)  Any additional tests required by the Engincer to ensure the safety of
the equipment when operated,

Performance Tesls

Afler the ancillary and comrol equipment has been installed, tested and

approved and cach pump unit is fully installed, adjusted and successfully

completed its mechanical run, the Contracior shall conduct operation tests in

~ the présence of the Engineer o demonstrate that all performance guarantees -

and technical particulars shall meet to those listed in the relevant Schedules

and fusther that the entire works are properly installed, free from

objectionable leakage and correctly adjusted to operate as specified. The tests
shall be carried out in such a manner and for such duration as may be

- required by the Engineer to demonsteate that all requirements of the Contracl '

have been mel

. The Contractor shall make all final adjuslmems 1o 1he conirols and detecurm

devrces in assocratmn wnh the olher comractor '

The Contractor shall be responslb!e for the operauon of all units during the
lests . .

3

The performance lesls sha]l mclude, but shall nor be lmnted to

iy Pcrfomrance tesls of aux:llary eqmpmenl

(ii) Pump unit dlscharge !esl mcludmg measuremen!s of head and
: calculation of pump efficiency. e

(iii) - . Sudden input rcjecﬁ'on test, -

The performance tests of auxiliary equipment shall be performed to check -
that the auxiliary equrpmem has sufﬁcnent capacny to meet the specified
requirements, : . -

The pump discharge test shall be made when water level in suction poundage
is situated at the weighted average WL, 58.5m and/or MOL 47.0 m or near.
The discharge shall be measured by the flow meter provided in the main
discharge penstock. All tesis shall be carricd by the Contractor al his full

responsibility and costs 1mluding alt necessary ‘testing equipment and
_ instruments, manpower and so forth. : :

Required electric power for conducung due tesls will be supphed free of
charge by the Employer. The final results of ail tésts including tests run by
the Contractor shall be subject to acceptance by the Engineer and shall verify
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that the pcrformancc guarantees atid technical particulars given in Schedules
VI and VII of Volume - I have been fully fulfilled. :

*After all équipment have been tested and finally adjusted to the satisfaction of
the Engincer, the Engineer shall issue duly a Total Provisional Reception
Certificate.

The Contractor shall perform and observe for all routine maintenance, i.c.,
lubricating and adjusting of all equipment until the conclusion of the
“performance tests and the issue of the Total Provisional Reception
Cettificate.

Whenever the tests indicate that the performance of the Plant under the
Contract is below than those guaranteed by the Contractor, the Contractor
shall carry out at his own expense such measures as may be approved by the
Engineer to rectify the deficiency.

Notwithstanding this requ:remems the Employer shall have the option of
making a reasonable adjustment in the Contract Price in respect of any
residual deficiency in the performance at the time of issue of the Total
Provisional Reception Cértificate, the basis of which will be the value
multiplying by selling rate of water per cubic meter and water volume
discharge due to deficient efficiency than the guaranteed.

(c) Transmission Line

(i) Inspection and tests shall be carried out in accordance with the
requirements of Subsection - I of the Technical Specifications.

GS.11.3  Test Reports

Ali test and inspection reports shall be submitted to the Enginecr in six (0) copies within
thirty (30) days after completion of each test.

Wilthin three {3) months after the date of the Total Provisional Reception Certificate, the
Conteactor shall submit the test report of all inspection and tests at Site in bound print to the
- Engineer in two (2) copies and to the Employer in three (3) copies.

GS.11.4  Ewmployer's Shop Inspection

The Contractor shall invite four (4) persons of the Employer's personnel for sixty (60) men-
“days in total (4 persons x 15 days) for the purpose of witnessing performance tesis of
pump-motor assemblics in the manufacturer's shops. All necessary expenses, such as
round trip air ticket charge between the Republic of Ecuador and the manufacturer’s counlry,
accommodation charge as well as inland travel charges in the manufacturer's country,
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personal expense at rate equivalent to US Dollar 100.0 per day, etc shall be borne by the
Contractor, vide Schedute-IV in Volume- ll hercin. . ' ;

“The Contractor shall give notice at least four (4) weeks i in advance to the Employer with the
test procedire and schedule of the itemis above, to which the Employers personnel will

witness.,
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- TECHNICAL SPECIFICATIONS






PART - II
TECHNICAL_ SPECIFICATIONS
SUBSECTION - A

‘MAIN PUMPS - AND YALVES

Al GENERAL
A.1.1 "Sc.ope |

This Subsection covers the design, manufacture, testing before shipment, transportation to
the Site, mslallatxonlcrectmn commrss;onmg and performance tests at the Site of the

following:

()  Six (%) vemcal shaft, smgle stage volute pumps consnsimg of ﬁve (5) on-duty units

and one (1) stand-by duty unit, each complete with suction pipe, short plpes and

- enlarging pipe with loose flange connections and other necessary accessories for
thelr sausfactory and efficient operation.

) Slx (6) by pass sysiem mcorporated slow c!osmg typc non-return valvcs each
complete with neccssary accessories for their satisfactory and efﬁcncnt operation.

3 Slx (6) c]ectrlc motor driven bulterﬂy lype guard valves, each complete with
necessary accessories for their sahsfactory operation.

: It is not the, mtenuon of these Spec:ﬁmllons to specufy in complele details of thc various
: parts of the equipment; that are being left to the experience and practice of the Contractor to

~ furnish the equipment which shall meet in all respects the requirements of the Employer in
regard to performancc fellabxhly and satisfactory operation.

The details of the equipment, not specified hcrcm w1ll be left to the Contractor. but subject
to the approval of the Engincer.

“The arrangemenl of the main pumps, valves and pipes shall be as shown on Drawmgs for
Tender, Nos, 3-1- 0{)4 005 007 and 3-1-013.

;A 1 2 Levels and Hcads
(n Waterchels in Suct(on Pit (SWL) Vs. Operation Modes

The pump operallon water lcvcls in the suction pit will be changed between minimum
operauon level (MOL) at EL. 4? 000 and HWL. EL.66.000. In principle, Q-3 2 m3isec Junit



by max. 5 units operation will be executed above averaged SWL at 58.5 mup to HWL 66.0
m, white Q=2.67 m3/sec.funit by max. 6 umts mcludmg one stand- by unit bclwcen SWi.
58.5 mand MOL 47.0 m. ‘

(2) Water Levels in each Head Tank against two Dlscharge Penstock Izmes |

- DeSIgn high water level (HIWL) - @ EL.114.020 m
- (for 3 on-duty pump operation in
each 3.2 m3/sec at above SWL 58.5 m)
- Design low water level (LWL) @ EL.113.610m S
(for 1 on-duty pump operation in 2.67
: o m3/sec at above MOL 47. 0 m)
- Ogee crest level : : EL. 113 300 m : o

(3 LevelofPumpCcntcr o e T

The pump center shall be set at EL.46.000 m when the | pumps are mslalled in the
- pumpmg slatlon

) N Heads for Pump Dcssgn

Each pump shall be capable of dtschargmg water in the deSigned Q~3 2 m3/sec.

with maximum pumping efficiency when the pumps are operalcd nnder che
l'ollowmg condmons of the water levcls o o :

- Water level axeraged in suction pit -+ EL. 58.500 m
- Design high water leve! in on¢ hcad lank v EL114. 020 m

In addition to the requnrements above, six (6) pump units in total mcludlng one (1}
stand-by duty unit shall also be capable of discharging water in total Q=16
m3fsec.(Q=2.67 m3¥/sec. each), even whcn SWL locatcs bctween MOL 4? 0 m and
the averaged SWL at 58.5 m. '

CA.1.3 Waler Discharge Requiremém's'

The monthly water discharge requirements for thlS Pumpmg Station will be fluc!uated as
below: : ‘ ‘

Monih Jan. Feb. Mar, Apr. May Juie July ~ Aug. Sepl. Oct. Nov, Dec.

WaerRequie- 163 83 118 114 103 114 148 148 272 340 257 266 |

menls (MCM)

Note : MCM=Millicn cubic metes




A.1.4 Expected Discharge Control

" Discharge control by pump umls and guard valves against the variable water demands will

be expectcd as follows

(1) Nodischarge comrol by any guard valve, and

(2)  Discharge control will be done in principle in combmallon w:th number of pump

“units and pump operation hours,

"A.2. MAIN PUMPS

A;Z';l. “Type anld'Ralihg .

The pumps shall be of vertical shaft, single stage volute type pump and rating of each pump
shall be as follows, referring also to the requirements in Clausc Al2 abovc '

_(l) Actual Head D 55.52 m
(2) LossHead : 4.48 m (from the suction pipe inlet up to the head tank)

* (3)  Rated Total _Hgad for Pump Design : 60.0 m -

(4)  Discharge

The discharge of one pump shall be designed for 3.2 m3/sec when it is opefated at
the rated total head of 60 m with maximum pumping efficiency. '

“(5) ° Efficiency

The pumpmg efficiency of the pump shall be more than 88 per cent when the pump
is operated at the rated total head of 60 meters and discharge of 3.2 m3/sec.

"A.2.2 Speed

The pumps shall be dicectly coupled with the motors and their rotation direction sh'u!l bc

“ clockwise when viewed from above. The synchronous speed of motor shall be 600 RPM
© with 12 poles The Contractor shall exercise special care in the design of pumps to avoid

any cavitation under all range of the water level condmons gnen in Clausc A.1.2, without

" any dlscharge conlrol by 1he guard valvcs



A.2.3 Check of the Design for the Tender -

~ Tenderer shall calculate and submit a design head dlagram in his Tender, showing design
internal pressures along the given pipeline profile in case of happening of pump trip
phenomena, which shall be niade in combination with the pump/motor characteristic curve
(overall efficiency vs. shaft power vs. discharge at the entire operation range vs.

“pump/motor flywheel effects), the given pipeline profile condition, -and each funcuon of
non-relven valvcs and one-way surge tanks to be cmployed for the Works.

As soon as the Contract becomes effective, the Conlr«ctor shall commence overall detail -
designs and subsequently justify the designs submitted in the Tender as above and

incorporated into the Contract, otherwise further works shall nevet be proceeded with. Any
change which may arise out during this process shail be full responSIblhiy of the Comractor
. atno ctalm on exlra cost nor extension of time to CRM ' o ,

A.2.4 Structure General

Bach pump shall be capable of operating safely and sausﬁctonly under any condmon of
loads and water levels set out in Clause A.1.2.

The pump design must include all provisions necessary to prevent damage resullmg from
125 per cent severse rolation which may occur in the event of back flow at the pump trip
phenomena. : _

. Corrosion allowance in 2.0 mxlhmeters shall be added to lhe surfaccs of the pump parts
exposed in water. L : Lo .

Adequate provision shall be made for convenient handle of ail pans during assemb!y or
disassembly of the pump

A.2.5 Impellers

The impellers shall be made up in one piece by 13 per cent chrome 1 per cent pickel stainless
steel castin g or bcuer _

Al surhccs of the |mpcller shall be ﬁmshcd smoolh and shall be reasombly free from
hollows, depressions, projections or other surface imperfections that .might cause Iocal

cavitation or pitting. The impeller shall be uniform and properly shaped in accordance with -
the manufacturer's best praclice and the finished impeller shall be accurately balanced .

statically and dynamically. Before delivery to the Site, the static balance of the 1mpeller shall
be demonstrated to the satisfaction of the Engineer.

The impeller shall be securely keyed and locked to shaﬂ An 1mpellcr cap shall be 'utached
to guide water. All impellers shall be interchangeable.
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A.2.6 Shafts

A 'The pump shafts shall be made of catbon stcc! forgings or other 'ﬂloy steel forgings properly
heat-treated. It shall be designed to operate safely in combination with the motor shaft at any
~ rotating speed without detrimental vibration or distostion.

The upp'er e'nd of the shaft shall be arranged for suitablc direct coupling to the motor shafl,

‘The shaft chall be accurately machmed throughont its length, pollshed wherc it passes
through the guide bearing and gland packings.

B The shaft shall have a removable and renewable sleeve where it passes throﬁgh the stuffing
box. The sleeve shall be made of corrosion resistant steel, which shall be split, securely
. fastened to the shaft, and accurately machined and pollshed

A lifting device which may be bolted to the shaft or impelier shall be supphed for handlmg
the shaft and impeller assembly.

A.2.7 Spiral Cases

The spiral cases shall be made of spherical graphite iron castings or welded-steel plate with
flanged and bolted sections, and shall have the least number of sections practicable for
- shipment and handling, if necessary. The spiral case shall be so designed to safely
- withstand the maximum internal pressure of 13 kgf/em2 which will result from the
maximum design head of the pump assuming during ‘which pressure rise due to water
. hammer wilk occur.

The inside surfaces of the case shall be finished smooth and shall be reasonably free from
hollows, depressions, projections or other surface imperfections that might cause local
~cavitation or pitting.- The case shall be water pressure tested with 1, 5 times design préssure
for not less than 30 minutes for observation of any lcakage or other defeci at the
manufaciurer's shop or at the Site.- ' :

: _At leasl two @) mspecuon holes are to bc provnded for penodlcal mSpecuon of impeller at
each spiral case. . The details of size and siructure of the inspection holes shall be made by
: the Contractor for approval of the Engineer.

If lhc case is made of wetded-steel plale full non-destruciive inspection for welds shall be
~ execuied in accordance with the direction of the Engineer. The case will be fully or partially
~ embedded in concrete and, therefore, shall be supplied with anchors sufficient to ensure that
no movement will occur during concrete placing and/or permanent operation.



A.2.8 Bearings

The pump bearings shall be of the self-oil-lubricated - oil-bathed type, and shall consist of
bearing support or housing and removable bearing shell. The bearing lining shalt be of
sujtable high grade anti-friction metal securely anchored to the shell, groovcd for lubncam
‘circulation, and accurately borcd for pmpcr fiton lhe shaft. '

The pump bcanng shall be water cooled and complete with oil bath and water coolmg tubes.
Cooling tubes shall bc manufactured of copper tubing and plale

_The cooling tubes shall be scparated into at least two banks so that cleamng of one bank may . |
' bc undertaken while the coolmg requireient is belng camed by lhe olher o

. The lubrication o;l system for the bearmg shall be desngned to use the s'unc oll and coolmg
* system as for the motor beanng

Adequale provision shatl bc made for mamtcnance and replacement of thc bearing shell and
for qd_;ustmenl of bearing shell posmon :

A.2.9 Suction Pipes

A steel suction pipe which shall be of elbow type, shall be providcd for €ach pump as
shown on Drawing for Tender. Nos. 3- I -004, 005 and 3 l 007

Each suction pipe shall have connecnon outlc{s for a water filling pnpc and a drain pipe to
sump pit. Each pipe which shall be of welded steel plate stucture, shall be designed for
~ gespective internal and extemal water pressures. and connected to the pump inlet by means of '
flange connection. The thickness of pipe shell shall not be less than 9 millimeters including
corrosion allowance of 2.0 millimeters and the factor of safety for bucklmg of the pipe
- against the external pressure shall be over L5,

A manhole in 0.4 m wide by 0.6 m high shape shail be provndcd for maintcnance of pump at
each suction pipe. The details of size and curve radius of the suction pipes shall be made by
the Contractor for approval of the Enginéer. The suction pipe shall be delivered with the
least number of scctions practicable for shipment and handling. In order (o maintain the
~ accuracy of roundness of the suction pipe sections, internal spider shall be prowded in the
sections immediately upon complcuon of fabrication to prevent any deformation during
transportation, Pad plates, tack weld jigs, ¢tc. for site gmh welding shall be supphed by the
Contractor, if necessary. After field welding, 100 percent of the entire girth joint mcludmg
all T-joints in the pipe shcil shall be radlographed, and the weldmg defects shall be repaared




A, 2 10 Short and Enlarglng Pipes with Flange Connections

The Contractor shall prowde the following pipes 'md connections at the completcly
assembled condition,

H

@

3)

Six (6) steel short pipes in 0. 8 m d:ameler couplmg wuh pump oullets and enlarging
pipes by means of flange and loose ftange connections, : , _

Six (6) steel enlargmg pipes in 0 8 m to 1.0 m diameter, couphng with 0.8 m -
diameter short pipes and non-return valves by means of flange connections. '

Six (6) steel short pipbs in 1.0 m diameter, coupling with non-return valves and
guard valves by means of flange and loose flange connections,

These pipes and connections shall be demgned for internal water pressurc of 13 kgflem?,
The contact surfaces of the joints shall be machine- ﬁmshed to ensurc complete water
tightness when they are conncclcd

A2.11 | Accessories

The following accessories shall be supplied by the Contractor for the pumps:

4y

@
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Six (6) complete sets lof steel water filling pipe with valve and flange connection in 1
50 mm diameter.

Six (6) complete sets of anchor bolt and nut,
Six (6) complete sets of pressure gauge.
All necessary temperature detectors.

All necessary oil level detectors.

Al nec’essary cooling water ﬂow refays.

: One (l) complete set of erection and maintenance tools,

All plalfonns ladders guards handranls foundauons checkered plates etc. where
required for the pump structure and safe operauon

Oiher neccssajy accessories.

Note : - Indicators for above items (3), (4), (5) and others required
shall be furnished on the control board of Subsection E.



A2, 12 Spare Parts

The following spare pans shall be fumlshcd by lhe Contraclor for thc pump umts accordmg
to the Forms of Schedules in Volune-11,

"

(2)
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@

(5):
(6)
M
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(12)

Six (6) scts of gland packing or seal for _shaft..

Two (2) sets of pump bearing.

N Snx (6) sets of gasket in each type employed

A quanuly equwalent to 20% of ail fas(eners bolts. nuts and washers over 25 mm in
diameter. S S :

Two (2) completc sets of prassurc gauge

- Two (2) sets of temperatum dclectors for pump beanng mctal

Twao (2) sets of te mperaturc dctectors for pump beanngs o:l.

Two (2) sets of oil level indicators for pump bearing.

Two (2) sets of cooling water flow swilch.
Two (2) scts of wearing ring and sleeve, where supplicd.
One (1) complete impeller.

Other necessary spare parts recommended by the manufacturer.

A.2.13 Tests at the Contractor's Shop

(O

General

Each pump shall be completely assembled in the Contractor's shop and properly
oriented by reference lines, match-marked and doweled to ensure correct assembly
and alignment at the Site. Before shipping of the goods form the Contractor’s shop,

the pumps shall pass such test as are prescribed in the relevant codes and standards
" and necessary in the opinion of the Engineer to prove compliance with the

Specifications. The tests shall include material test on-all important parts,
dimensional inspection, hydrostatic test, balancing test of 1mpel!cr assembly and
operation test, painting and packing inspection. :

&



2) Hydrostahc Tests

(a) Hydrostatic testing for the Spll’ﬁ] cases shall be as reqmrcd by 3IS B830!L or
other standard. The test pressure shall be 1.5 times the design pressure in
accordance with the said stand'trd

(b) Hydrostatic tesimg angd inspeclion shal! be complclcd before any paint is

~ applied. Gaskels used for testing shall be of the same material and design as

specified for the finished product. Where mechanical gasket joints are broken
followmg fests, new gaskcts shalt be fumlshcd w:th the pump unit.:

(c) The hydroslattc test prcssurb shall be held for not less than lhmy (30) minutes.
NE)) Performancc Ti cst

(a)  All pumps coupled wnh due testing motors shall be lestcd by the Contractor to

establish that the performance guarantees and technical particular requirements

in the Schedules of Volume-1I have been fulfilled. The peeformance test shatl

~ be made for the pump coupled with motor assembly-as an opérating unit to

simulate installation at the Site. The Engincer reserves the right to wilness the

tests, and the Contractor shall notify the Engineer four (4) weeks in advance of
possible date of the tests to be witnessed.

@ (b) The tests shall be conducted in accordance with the previously accepted testing
procedures, unless otherwise specified. The procedures and instruments to be
. used shall conform (o the latest applicable standards specified.

(c) Test data and reports shall inctude at least the following information, but not
. dimited to :

) - Determination of the rateéd head.
The rated head shall be considered as sun of the design actual head of
58, 52 m and total he'ld losses of 4 A8 m.

{ii) Determination of quantity of water puinped up in cubic meters per
second, in more than five (5) different points including those at the
rated head and shut-off point,

(iii) Measurement of horsepower input to the pump.

(iv) Determination of overall efficiency
The overall efficiency shall be defined as the ratio of the water
. horsepower delivered by the pump to the electrical horsepower
- . supplied to the pump motor, using the values of total head, quantity of
- .water pumped up and horsepower input to the motor. .

(v) ' Prepa.ration of characlesistic curves showing overall ¢f ficiency,
horsepower input versus discharge throughout the entire range.
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