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GRAVING DOCK SUBSTATION REFURBISHMENT: 400V
INDUCTION MOTOR, GEARBOX & RELATED SERVICES

ELECTRICAL MOTORS LOW VOLTAGE

PAGE
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REV.

1

Ti: TYPE OF
ISSUE

] Ao PREUAE INARY

€ - FOR KNOWLEDGE

B« FOR APPROVAL 0}« FOR QUOTATION

£ - FOR CONSTRUCTION

F-AS PURCHASED

Rev.

Ti Description

Date

M) FOR QUOTATION

2020

Instructions
i Poten

- Sup
tatasheet

supplers shodld proceed st

il The explan

on Fitling Out This Form

ST TENA

dory aoten & tne eng af the Dats Shest are to be tilled oul by the Bsuer and

Supplier:

identification (TAG):

ltem

Description

Specified | Proposed

1 GENERAL

“"Couriry of Orign
" Typeof

Manufaclurer

tor {induction, Syn
Pace lo be tested 4

Allitude
Armrbient temperatij

7 Induction (TEFG)

{Specity)

{Bpecity)
" (Specify)
at'sea level

30 (rax.}

T FuliLoad G
T D0 starting current { ...

ciosire rafing (IPrating)

Mounting arrangement '

TBhaftaxis

Insutation
Duty Class

s saE
rrerd (FLC)

¥ FLO)
Method of starting ('DOL,! STA R.DE}_TA)

400
TS50 He
T1500°

315

{Specify} o

Drive del e. direct, belt or gearbox)

Woment of i@ (MK} at full speed

(=X
FEa}igé '

" (Specity)
T {Specify)
DOL {Soft-starter}

" Gearbox

kg v

{Specify)

Bi-drechonal

Direction of rotation ooking at shaftend

“Wolor Eficiency (Full Load. 7% Load and 50% Load)

Thermal protection fitted {thermistor/ PT100}

%

cos @

Yes/No

{Specity}
T
Yes
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AL D IX A

GRAVING DOCK SUBSTATION
REFURBISHMENT (PORT OF EAST
LONDON})

TTLE PAGE
GRAVING DOCK SUBSTATION REFURBISHMENT: 400V 947
INDUCTION MOTOR, GEARBOX & RELATED SERVICES \‘ =y
ELECTRICAL MOTORS LOW VOLTAGE !

item Description Unit Specified roposed

221 Locked rotor torgue Nm {Specify)

202 Pull-up torgue N

2.23 Break dow  torque Nm

204 Anti-condensation Heaters fitted

2.25 DE bearing type (sieeve, roller, bail, etc.)

256 NDE bearing type {sieeve. rolier, ball, efc.)

2237 Bearings are bi-directionai

228 Method of iubrication (ol grease. etc.}

298 Recommended bearing brand

229 DE bearings terperature probe fitted (FT100) Yes

2.30 NDE bearings tenperature probe fitted (FT100) Yes

2.531 Cable entry (location, 1 e. top/bottor and leftrigh) Bottom

232 Cable entry (lype and size) State

233 Zorc's Filled Yes/No No

2.34 Motor Painting (B26 to SANS 1081) Yes/iNo Yes

2.35 Method of cooling the Motor (air, w ater, - Al

236 Externai notor cooling fan & mot Y esNo No

247 strumentation voltage v 220

3 GENERAL DETAILS

31 Totai w eigh! of molor kg {Specify})

3.2 Pinth size reauired mx m (Specily}

3.3 Performance g .‘(‘k S, BS5316, 150 9906, elc)) SANS 1804-2

34 ‘3’ =d al 3 rom punp) dBA 75

3.5 p s (Specify)

3.6 s (Specity)

3.7 ‘m' carty fuil load 2x motor rotor weight? Y es/No Yes

4 F|
"-4@ Rer unit {motor, base frame & coupfing) ZAR Price in BOQ

4.2 Perforffance testing cost per unit ZAR Price in BOQ
E Cost per vacuum unit (¥ seif-priming} ZAR NIA

4.4 Cost per pressure gauge ZAR Price in BOQ

4.5 Cost per Zore ZAR N/A

46 Total cost per pump ZAR Price in BOQ

4.7 Delivery ime Vileks (Specify)

Explanatory Notes

01 - Suplier shaill refer ro reference documents listed on the requisition to complete equipment specification
02 - Suplier shadl confirm and/or provide all equiprent data w hile filing the proposed column,

REFERENCE DOCUMENTS

Reference: RFQ RME 35772015
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AP PENE I A

GRAVING DOCK SUBSTATION
REFURBISHMENT (PORT OF EAST
LONDON)
TITLE PAGE
GRAVING DOCK SUBSTATION REFURBISHMENT.: 400V 19
i
INDUCTION MOTOR, GEARBOX & RELATED SERVICES \‘ REV
1
GEARBOX SINGLE REDUCTION
¥l TYPE OF A PR £ FOR KN ETIGE £ . EOR CONSTRUCTION G ASELHLT
Issue B - FOR APPROVAL D - FOR QUOTATION F — /5 PURCHASED ELLED
Rev. T Pescriglion By i At Date
o FOR QUOGTATION GO CR 1nO52015
instruclions on Filling Out This Form
i - Polentil Suppliers shouit 10 o The fefl eoiuma of the " Proposed” Tield wih one 00 1he toilowing oo dents Requienents) or "0 (Deviiion).
- Supphess mast kst any deaw msrked "07 an aay siher clanficalions o the " Devalicns List of the T RN To inehkde information in sddition e the conlents of this aalasheed.
suppiers should procecd inThe same ¢
Iil - The explanatary noles an {he e of fr
Supplier:
Identification (TAG): Refer 1o BOGs
tem Description Specified i Proposed
1 GENERAL
11 Manufaclurer {Specify)
12 Country of Crigin {Specify)
13 Pace 0 be tested (Specify}
14 Allitude masi at sea level
1.5 Ambient temperature *C 30 {max.)

2 GEARBOX DETAILS

Type of Gearbox - paralel, single reduction

pm 1490
pm 375
N BB76
- 20
Nm {Specify)
tia of Load (MR?) at full speed {incl. walen) kg 82.6
L % 985 (at least)
2.8 Additionat cooling required? YesiNo {Specily)
210 Moment of Inertia at Gutput Shaft (MK<) kg.nv (Specity)
2.1 Type of bearings on Input Shafl - {Specify)
- 212 Type of bearings o Outpuf Shaft - (Specify)
© 213 Recommended bearing brand - SKF, FAG, NSK or NTh
214 Can Input Bearing carry fuil ioad 2x nolor rotor w eight? Yes/No Yes
" 915 Can Dutput Bearing carry full foad 2x punyp impelier weight? | Yes/No Yes
" 216 Recommended bearing brand . SKF, FAG, NSK or NTN
547 Menimum bearing #ife rating - 100,000 hrs (al least)
" 018 Type of gears (spur, worm, helical, etc.) - helical
Is gearbox housing fited w th sight glass indicating min and
219 n"egx, levels? 9 9t g d 4 Yes/No Yes
220 is gearbox housing fitted w ith fifting lugs ¥ Yes/No Yes
- 2.24 PT100 Bearing Temperature probes fitted on LSS and HSS? | Yes/No Yes
S aop 100 Oil Terrperalure probes fitted? YesiNo Yes

Reference: RFQ RME 3572015 Page 23



GRAVING DOCK SUBSTATION
REFURBISHMENT (PORT OF EAST
LONDON)

T

GEARBOX SINGLE REDUCTION

GRAVING DOCK SUBSTATION REFURBISHMENT: 400V

INDUCTION MOTOR, GEARBOX & RELATED SERVICES

PAGE

212

REV.

L\

3 CONSTRUCTION MATERIALS
3n Housing
32 Gears
173 Shaft
4 GENERAL DETAILS
4.4 Total w eight of gearbox kg
4.2 FAT Performance test done? Yes/No
5 HEAETH & SAFETY
X Noise Level E
6 FINANCIAL DETAILS
6.1 Cost per unit Frice in BGQ
S 52 ferformance testing cost per unit Price in BOQ
63 fvery tme {Specity)

Explanatory Notes

02 - Supler shalt confirm and/or provide all eqyjpme
REFERENCE DOCUMENTS

G1 - Supler shall refer ro reference documents fis s

requisition to conplete equipment specification

ide titing the preposed column.
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PN Port of East London: Graving Dock
Substation Refurbishment

Technical Specification: 400V Induction
Motor and Gearbox
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1. GENERAL DESCRIPTION OF WORKS

This part of the specification provides the details of the mechanical equipment and services required
for the project including the replacement of the two high voltage pump motors with low voitage motors,
fabrication of new components, strengthening and replacement (where necassary}, design, supply,
manufacture, instailation, testing and commissioning of existing and new comgonents of the Mechanical

Prant at the dry docks at Port of East London.

Currently there are lwo dry dock pumpsels, both supplied from the 6.6 KV sub-station, withghe following
characteristics: \
« Synchronous motors of 283 kW each with rotational speed of 375 i 6-poie). The
approximate weight of each motor is 9.2 tons,
* Soft starting by rofors resistance banks.
«  Gwynne vertical spindle centrifugal split casing pumps with 9147 tion and discharge

nozzies.
The two main pumps can be operated single or in parallel configurati main pump, when running

alone, is capable of emptying the dock within a pericd of ei@ht hours and when running together in
pareliel the two pumps are capable of emplying the u ted dock within eight hours to allow
maintenance personnel to perform repairs and refurbi t toQvessel.

2. SITE

The Drying Dock is iocated at the Port of O n the Eastern Cape Province at coordinates
33°01'17.00" S and 27°53'48.88" E at sea vel.

3. CLIMATE

East Lendon has coid winters and mild summers. Average winter and summer temperafures are at
10°C and 27°C respectively. The site falls within the summer rainfall district and has an average annual

rainfall of £ 590mm.

Reference: RFQRME 358772005 Page 1



4. SCOPE OF WORKS

This part of the spacification provides the details of the mechanical equipment and services required
for the project.

The detail specification may aiso inciude the description of items which form the basis of payment in
the scheduie of quantiies.

The scope of work covered in this specification is for the design, supply, delivery {o site, installation,
tasting and commissioning, hand-over and 12 month guarantee of the mechanical equipmagt. The work
to be performed inciudes the replacement of the existing 6.6kV switchgear and 16-po1§nchronous
motors with low voitage 400V switchgear and induction TEFC motors. Replacement oth the main
pumps is not part of this contract. The electrical portion of the scope of works will e by others.

motor steel support

The scope of work for the mechanical portion of the works shall include the |

+ Removal of pumphouse roof and existing motors at site (done b
« Design, supply and delivery of twc adaptor plates to fi
baseframe to accommodate new motor and reduction gearts

« Design, supply and delivery of two gearboxes of thg vertical parallel configuration, single

reduction.
« Design, supply, delivery and instaliation of two le type couplings.

s Supply, delivery and installation of two ny @ , Hz TEFC motors.

The Contracior shall submit all calculations Rg motg) and gearbox sizing selection based on the duty of
d app efore placing orders on any eguipment. This has

heen allowed for in the bill and th ctor should have priced for this item.

41 Removal of Exj otors

Removal of the super stggct cofgind existing motors will be done by the Client using their own lifting
equipment.

4.2 es

After remova e existing motors by the Client the Contractor shal aliow for at least two days site
visit to p measurement of the existing motor steel support baseframe. These baseframes
are of 1o ction and was designed to carry the full load of the 9 ton synchronous motors. The
bas onsist of lower and upper parts with the motor secured to the upper part. It should be

tender drawings of the upper part are only for tendering purposes and it stays the
ghility of the Contracter fo confirm the actual dimensions on site before commencing with

of the new adaptor piates.

The Contractor will require these measurements to manufacture, supply, deliver and install two newly
manufactured adaptor plates that will precisely fit to the dimensions of the existing baseframe and the
newtly installed gearbox and motor. Modifications to the existing baseframes will not be allowed except
with prior approval by the engineer should it deemed to be a requirement.

The Contractor shall be responsible for the design of the adaptor plates and shail submit the design
calculations to the Engineer for approval prior to fabrication. The design of the adaptor plates shali take
into consideration all holding down torques and vibrations exerted from the motors and gearboxes onto

the plates.

Reference: RFQ RME 357/2015
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The Contracter shall take into consideration flatness level of the baseframe and design the adaptor
plates accordingly to ensure true alignment between the output shafts of the gearboxes and pump

shafis.

The adaptor plate shali be of rigid construction with sufficient thickness to support the full toad of the
motor and gearbox under both static and dynamic conditions without causing any resonance resuiting
into damaging of any installations. Welding shal in general comply with Clause 5.5 and the Contractor
shall aliow for non-destructive testing to be done on welds,

The piates shall be accurately and neatly machined to precise tolerances with no sharp &es ofr bur's
and ali bolt holes drilled at precise dimensions and positions te ensure accurate fitmen ‘\ the existing
support baseframe and newly instalied gearboxes. The Confractor shall for ease of Rstallation alliow
for lifiing eyebolts at appropriate points to ensure that the plate is at leve! when § lowered irto

final position. The eyebolts shali be of sullable sizes io accommodate the de@ the adaplor
plate.

10025 for weldabie
ot be inferior to Grade
s to demonsirate material

Mild steel for welded, riveted and boited construction shall comply wit
structural steel. The minimum required grade of mild steel mate
S355JR. The Contractor shalf submit material certificates from the d
selaction.

The Contraclor shall include for ali fasteners (hoits, nut ashers) of same dimensions to fit the
existing baseframe.

ail consumables o ensure that the seated

The Contractor shall take all necessary steps g8
e¥lean before fitment.

contact areas between baseframes and adapiogD

Of the adaptor plates to site, offloading from the
truck and placed into final position using sWgableflrane and rigging and lifting equipment. Al rigging
and lifting equipment shall be certifie used by the Contractor. The Contractor shall make
the necessary arrangements {o hg putable crane company with all certificates and roadworthy
papers to be valid and availabl ineer on request. The Contractor will be responsible for the
fastening cf the adaptor plat pper baseframes.

4.3 Gearboxe

4.3.1 General

a n, supply and delivery two gearboxes fo site. The responsibiiity lies with the
ge for transport of the unifs to site, offloading and placing in final position using a

suitable ontractor will be responsible for the alignment and fastening of the units onto
the ad atesy
h g Wear with driving motor shall be supplied along with the gearbox. The motor shall be

?u on the high speed shaft {input shaft) of the gearbox. The Contractor is allowed to have the
otor/g®arbox assembiy delivered to site as a combined unit.

432 Design Parameters
The gears shall be designed to meet the following reguirements:

« input speed : 1480 rpm

+  Qutput speed : 375 rpm

«  Qutput torgue : 6876 Nm (based on pump duty}
« Service factor : 2 (based on input power)

+ Load of Inertia (MR2)* approx. 70 kg.m2 {withouf water)
» Load of Inertia (MR2)* approx. 82.6 kg.m2 {incl. water)

Reference: RFQ RME 25720168
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« Gearbox efficiency : 98.5% (at ieast)

"It shouid be noted that the calcuiated vaiue for the total moment of inertia is based on dimensions from
drawings on existing rotafing element including the coupling and assumptions on impeller geametry
The totai value of 826 kgm? could thercfore be conservative but shouid be confirmed by the
Contractor's calculations

The Contractor shouid inter alia take into account inertia of selected gearbox and coupling o ensure
that the sefected motor inertia is sufficient.

stallation, i.e.

433 Technical Requirements

The selected gearbox shall be of compact design and suitable for verfical motor/
single reduction parailel shaft with vertical offset slow speed stage gear pair with case

the horizontal plane of the shafts. The joined faces shall be accurately macRged to preve
leakages.

 eff®shall be clockwise.
{ 2680 and comply with
e housings are preferred.

The direction of rotation of output shaft as viewed from tep looking a
Gearbox housings shall be of suitable rigid construction and shall
BS EN 15681 or equivalent. No fabricated housings are permitied.

and safe handling of the unit with the
r, mawnetic drain piug and ofl refilling plug
which shall be easily accessible above the mounting p facilitate easy oil changes. Breather shali
: nd operational conditions
spection of the oil fevel during stationary and
i as not to allow for accidentat damage dufing
ick too shall be offered as standard, this dipstick
d tightened to prevent leaking. High and low oil

operational conditions. The sight glass sh
transport, installation, storage and operati
shalt be of threaded type and to be gufficl

Gearing shall be selected in
shail be manufactured fro
gears will be accepted.

reactions between the rs

Mechanical serw%sh e a minimum of 2 based on moter namepiate installed power.
Gear unit sh lectell to transmit stalled torgue conditions produced by the motor.
Therm shaWbe a minimum of 1.0 based on motor nameplate installed power and speed. The
operating temperature of the gearbox under full load shall not exceed 90 °C in
aiNpient femperature of 40 °C. Solar irradiation can be ignored, assume sea level altitude.

ner
m
A ed shaft fan cooling is permitted should it be a requirement, but no externai cooling in any form

permiWed.
Mineral oils with extreme pressure additive shall be used and a list of suitable lubricants shaill be

supplied by the Contracter in his Operation and Maintenance Manuails.

and shali be thoroughly hardened prior to grinding. No worm
hat afe cut from special alloys shall not cause galvanic or chemical
gearbox shafts.

For greased components, grade shali be in accordance with manufacturer's recommendations.

The bearings shali have a minimum life with at least 100,000 hours based on moter nameplate instalied
power and speed at continuous running conditions. Bearing life shall be calculated in accordance with
iSO 281, no modification factors may be used, assume all life factors to be equal to 1. Bearings shall
be of rolier type and conform to SO designation and shall be suitable for shaft rotation in both directions.

The bearings of the input shaft of the gearbox shail be designed to take the weight of the motor rotor
while the bearings on the output shaft to take the weight of the pump shaft with impelier. The dead
weight of the pump shaft compiete with impeller is estimated to be 1345 kg. Output shaft design shall
be of adequate design and must allow for external radiaf and axial loads inducted by the application.
Acceptable brand bearings shall consist of SKF, FAG, NSK or NTN only.

Reference: RFQ RME 357/2015
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Seal design shall be of "taconite” type design and shall consist of a lip seat and a greased purged
labyrinth as minimum. Gearbox shall not leak or "sweat" ¢if during operation or stationary conditions.
Seal mateniai shall be flucrocarbon rubber (Viton type).

Protection devices shall be fitted to each of the gearboxes, ie PT100 bearing temperature sensors
{ore for input shaft and one for output shaft) and one PT100 for the off temperature.

Each gearbox will be fitted with a nameplate showing at least the following information

+ Gearbox type or medei number \
+  Serial number

e« AGMA rating

+ Nominal ration V
« Approximate oll quantily required

The successful tenderer shall keep suitable records accessible fro Y
contain at least:

umber which wili

« [ate of manufacture
+ Detatls of test runs

»  List of part number used in the assembly

+  Proof from SANS that the bidders syste %
1 L1

Gearboxes shall be tested in the factory su no-ioad run for a period of at least 3 hours
before despatch to site. Gearboxes s anteed for minimum operating hours of 20,000 from

0 SANS IS0 9001 will be favoured. Proof
given by way of a reference list.

The Contractor shall supply of the gearbox proposed with his offer for valuation purposes.

4.4 Coupling

The existing coupgings Ye ciPfe rigid flanged type consisting of two identical halves bolted together
and keyed to {fsh he Contractor shall be responsible to remove the existing couplings and

repiace with itable couplings.

The Con 4@ )

appligmg ith the output shaft of the gearbox and existing pump shaft. The couplings shall
ma visi®n for minor misalignment of shafts only and shall folerate minor refative axial movement

@Ne shafts. Flexible couplings shall dampen the effect of shock loadings and cyclic fluctuating
loads. Energy dissipation in the flexibie elements of the couplings shall contribute to the dampening

of torsion vibrations. Couplings shall be installed and adjusted strictly according to the supplier's

instructions. Clearances between coupling flanges shali be carefully set in all planes/axas.

rs supply, deliver and install two suitable flexible couplings suitable for vertical

The Contractor shall confirm the exact pump shaft diameter and dimensions cf the keys where the
naw couplings are te be fitted. The Contractor shall confirm with both pumpsets the gaps required
between the gearbox output shaft and pump shaft to size the lengths of the gearbox output shafts
accordingly to ensure that it fits perfectly with the selected coupling.

The Contractor shall be responsible for accurate alignment within the allowable tolerances of the
coupling, which shali be witnessed by the Engineer. A certificate shali be issued by the Contractor
demonstrating that the vibration readings and alignment are within acceptable tolerances and that the
machine is safe to be operated.

Reference: REQ RWME 356772015
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The couplings shall be of flexible type and be maintenance free. The coupling shail be adequately
rated for start-up and nominal load conditions.

The Contractor shail supply catalogue of the coupling proposed with his offer for valuation purposes.

% ng coupling dimensions between pump and motor {vertical installation}

lectrical Low Voltage Motors

4 501 General

The Contractor shall supply, deliver and install two three phase squirrel cage induction motors. The
motors shall comply with the SANS 1804 part 1 and 2 and relevant parts of SANS 60034 standards.

Motors shall have a maximum continuous rated output not less than 10% above the maximum operating
load, after site derating.

Motars shali be offered as a separate line item within the formal guote and shall be a Type Tested
standard product design, from a recognised electric motor manufacturer with an accredited Quality
Management System to I1SO 9001 or equivalent. Motor brand and specification shall be stipulated in
the offer and data sheets.

Reference: RFQ RME 357:2015
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The Centractor shall make provision for the transport of the motors to site, offioading and placing into
its final position using a reputable crane company. The Contracior will be responsible for the alignment
and fastening of the motors onio the gearboxes.

452 Design Parameters

Motors offered shail be suilable for vertical instaliations and be flange mounted type fo aliow fixing
directly onte the selected gearbox casings. The mofor drive shaft shall be of sufficient length and
diameter to accurately fit directly into the pinion gear. The turning gear driving motor shall be fotally

enciosed fan cooled type (TEFC) with the following requirements: \
«  Qutput rating : 315 kW
« \Voliage : 400V
e Freguency : 50 Hz V
+ Type of starting : Direct on line (soft starter)
« Protection type : P55
« Insulation class : F
+« Number of poles : 4
»  Synchronous speed : 1500 rpm
« Standard Efficiency ! k1

=}

The contractor is reminded that in this scope of p is existing and will be re-used but the
rest of the equipment is new and the confrac i > calculations to the Engineer for approval to
show that the contractor's proposed soluti@n is swiable for the application. Therefore the values

calculations.

453 Technical Requirem
for moters from zere to full speed shall be supplied. The
s rated outputs for an S1 classification of duly in accordance with

Guaranieed torgue/speed
motors shall have maxi
SANS 60034.

The moteors shat

transport mplete units,
Alib e equipped with RTD type temperature sensors, and leads from the RTD's shall be
W sep@rate terminal box. Motor winding temperatures shall be continuously monitered by

Msans TD's embedded in the windings.

The motors shall be equipped with 240 V anti-condensation heaters to keep the motor windings free of
ingress of moisture when moetors are switched off. A special terminal box mounted on the motar shall
be fitted with a red pilot lamp 1o indicate when the heaters are on.

Motor winding terminal boxes shall accommaodate surge arrestors.  The surge arrestors shalt be
included in the offers for the motors.

Bearings shall be sealed and shall have a nominal life rating of 100,000 hours.

The bearing system of motors with vertical shafis shall be capable of carrying an axial thrust equivalent
to not less than twice the weight of the rotor.

Motors shall be supplied with lifting eyes to enable each motor to be lifted by an overhead crane. The
lfting eye shall be suitably rated for the mass of the fully assembled motor.

Reference: RFQ RME 3572015
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The Contractor shail supply catalogue of the eiectrical motors proposed with his offer for valuation
purposes.

5. MECHANICAL GENERAL

51 Drawings

511 Drawings issued by the Engineer

The Drawings issued as part of the tender documentation are not manufacturing dy \‘gs and the
dimensions given are only sufficient for tendering purposes or 1o eénable the Contractofo complete his
working drawings.

5.1.2 Contractor's Drawings V
The Contractor shall submit drawings for the following purposes:

+ Tendering

+ Manufacturing for approval
+ Instaliation for approval

+  As built records

Tender Drawings
For the purpose of assessing the Tender, dra
cranes, hydraulic equipment, valves etc.,
include overall dimensions, materials of co

information of the equipment offered, i.e.
itted with the Tender. The drawings shal

Manufacturing Drawings

general arrangement, assembly and supporting detailed
their related anciliary equipment.

. standard parts, tolerances, clearances with regard tc other machine
inQeneral everything that may have a bearing on the satisfactory fabrication,
e equipment shown on these drawings.

drawings submitted must signify authorisation by the Contractor. Submission of the Contractor's
Drawings shal! be accompanied by one or more updated index sheets prepared on Al-size sheef, listing
all drawings with numbers, titles and status of amendments.

Two weeks after submission by the Contractor, or 10 days in the event of re-submission, the Engineer
will return one of the above-mentioned prints either with his certified approval or else with his comments
regarding any amendments that may be required. A drawing retumed to the Contractor for amendment
purposes shall be re-submitted in its amended form within 2 weeks of the date of receipt of the drawing
by the Contractor.

Approval of the above drawings by the Engineer shall only signify approvai of the general design and
layout and shall not make the Engineer liable for any error by the Contractor.

Reference: RFQ RME 387/2015
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Priority shail be given to those drawings regarding items that affect the concrete or other construction
work of a civil engineering nature. These drawings shall detail in full, the necessary provisions to be
made in the concrete or other supporting structure(s) for casting in of embedded parts and anchors for
fixing of built-in parts and equipment.

il the foundation details and the positions and dimensions of all connecling rods, pockets, vent ducts,

cabie ducts, anchor bolt holes and similar items, as well as aligning, fixing, anchoring and second stage
concrete reguirements must be clearly indicated and detailed on these drawings with the general

reqguirements for built-in parts. \
The magnitudes and directicns of all forces and loads, both static and dynamic, seried by the
e Contractor's

equipment on the supporiing concrete structure shall be clearly and fully detaile

Drawings. Any special requirements to prevent transmitting possibie vibrationgmust alse shown.

Installation Drawings
Not later than three weeks after the proposed equipment has been give
submitted to aliow for adequate site preparation before the arrival 2
shall offer the necessary details for the programming of civil works,

, drawings shall be
wment. These drawings
i foundation details.

The Engineer has the right to suspend manufacture until 8 set of Olawings, calculations, a draft

Operation and Maintenance Manual and Quakly Conir s (for the manufaciure and corrosion
protection including data sheets of paint and abrasiv d) in his possession and approved in
principie.

As-built Drawings
On completion of the Works, the Contract
high quality paper copies together with an
the Contractor's Drawings, updated tqreflec
marked as "As Built".

to the Engineer's office cne compiete set of
atly saved version preferably on Compact Disc of
s-huilt information. These drawings must be clearly

ngements, assemblies, parts lists (including part numbers)
I as wiring and hydraulic diagrams. These items are required in
missioning are commenced and in final form before Taking Over

These drawings shall contail
and complete component i
draft form before the {

Drawing Identification and Number

All drawiligs shall be consecutiveiy numbered.

Each drawing shali be provided with a title block as per the construction drawings issued by the
Enginger. A proforma drawing frame and title block is available efectronically from the Engineer on
request.

515 Quality

The standard of draughismanship and detailing shali conform to the requirements of SANS 10141 &
10143 Drawings shalf be clear, black line on white paper, unfolded and suitable for microfiiming

PUIPOSEs.

Unless otherwise agreed to by the Engineer, the Contractor's Drawings shall be prepared on Al-size
{594 x 841 mm) high quality paper. The size of the drawing shali not compromise the clarity of the

prints.
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52 Operating and Maintenance Manuals
Three hard copies of Operating and Maintenance Manuais and one electronic version on CD shall be

supplied. A Draft copy of the manuals shall be submitted for approval simultaneously with the drawings
for manufacturing purposes.

5.2 General Contents

Tre purpose of these documents is fo simultaneously provide a permanent and accurate record of all
the equipment provided including the design thereof as well as a usable guide in si language
covering cperating, maintenance and fault finding procedures. ‘

Where appropriate copies of approved final design calculations shall form part of nuals.

It shall provide complete particulars, charts and diagrams with regard t8bricatio®, servicing,
cverhauling as well as testing operations and maintenance of all items of equ gferred fo above.
a required to identify

f local suppliers as weli
of major as well as sub-

The Operation and Maintenance Manuals shall further provide al! thegin
and obtain replacement parts and should include parts lists and the fddre
as pictorial presentations of the sequences of disassembly and agembl

assemblies down to the compenent parts.

A collection of manufacturer's descriptive leafiefs, instr ets, charts, lists, pamphiets and the
ke will not be acceptable in place of the Instruct nual¥though they shall be provided as

complementary thereto.

As soon as he is able to de so, and in any © @ than the time at which any item of the Works
is delivered to the Site, the Contractor sh g¥the Engineer's approval, a set of instructions
appropriate to the erecting, festing and comssionihg. operation and running maintenance of that ifem.
These instructions shall take the form@f a dra he relevant part of the Instruction Manual.

52.2 Binding

The manuals shall be secygly in A4 size, hard backed plastic/waterproof 4-ring binders with
clear pockets on the spi; ront cover for the insertion of titie slips. The binders shail be marked
on the outside front ¢ de cover with the name and number of the Contract, description of
the equipment supplie®an e of completion A master index applicable to all binders as well as a

=

The ma ontain all the information required to enable the equipment to be used for the
purg it was designed and to mainiain it in an operating condition. At least the following
SN e covered in the Operation and Maintenance Manuals:

~ Hie Page

+ Contents

+ lethal Warnings & Safely Precauticns

» Introduction and Leading Particulars including design criteria and detailed design caiculations
where appropriate

« Detailed Description of Equipment and Technical Schedules

« Egquipment dafa sheets and equipment technical manuais

« Installation instructions

+ Operating instructions {including Pre-start, safety and shut down procedures)

* Routine Servicing and Maintenance Procedures
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« Fault diagnostics and repair procedures
+ Detailed schedule of plant components giving material, corrosion protection, part nr. etc.
+  Spare parts list: Suppliers/Agents must be provided
» Test procedures and cedificates {including appendices to design calculations where
appropriate}
* Refevant drawings
The sections shall be separated by plastic dividers, clearly and visibly marked to malch ‘&ndex‘

5.2.4 Quality
Infermation and data supplied in the Manuals shall be original documents or hi
Copies of faxes shall not be accepled Where these manuals contam sgo
transiated, one copy of the translated sections in the original language,
stmilar file and cross-referenced with the related manual(s).

y qualily CRgies thereof
05 which have been
submitted in a

5258 Approval

Twe draft copies of these manuals shall be delivered to theg Engin r his approval, before the
commencement of the commissioning of the eauipment. Zhelinal version of the manuals will further
incorporate any ameandments found necessary during i commissioning.

531 Introduction

5.3 Materials and WorkmanshQO

genetar standards of materials to be supplied by the

This part of the Specification sets out
: tertal or Plant does not necessarly imply that such material

Contractor and mention of any sp
or Plant is to be included in th

nless otherwise specified, comply with {he provisions of this

Al compenent parts of the .
f the Engineer.

part and be subject to §

The names of the manfact s of materials and equipment proposed for incorporation in the Works,

together with pgffor reports, capacities, certified test reports and other significant information
pertaining to anufacturers, shall be furnished when requested by the Engineer, who shall have
power o t s which, in his opinion, are unsatisfactory or not in compliance with the
Specific ch parts shall he replaced by the Contractor without additional payment.

acl shall submit proof of local maintenance support services and that all plant installed
Laintained and repaired using local backup services.

532 Compliance with Standards

The materials, design and workmanship shall be in accordance with the appropriate Specification
current at the time of manufacture unless otherwise specified. Providing the Contractor has stated in
his Tender that any part of the works offered conforms to some other equai or better Standard and the
Employer has accepted such offer, such other Standard shall prevail.

Should the Contractor desire for any reason to deviate from the Standards specified or the aforesaid
equai or better Standard, he shall submit for the Engineer's approval a statement of the exact nature
of the deviation, fully supported by copies of the equivaient Standard {in English) and complete
Specification of the alternative materials proposed. It shall be the responsibility of the Contractor to
demonstrate that any alternative Standards preposed are equal or superior to those specified.
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Within this Specification the Particular Requirements shall take preference cover the General
Standards.

Refer to Clause 8 for a list of appiicable standards.

533 Material
All material and Plant, where not specified, shall comply with the relevant Slandard Specifications.
All materials incorporated in the Works shall be the most suitable for the duly concerned and shall be

new and of first class commercial quality, free from imperfection and selected for fong life% minimum
mainienance.

All parts subject to submergence or subject to relative movement shall be of corrosi istant metals

or other materials as appropriate. Al parts in direct contact with various chem@Qgis shall b® completely
resistant fo corrosion and abrasion by those chemicals. Al parts shall matNgi cifbroperties with

minimum deterioration due o passage of time, exposure of light or any

proximity of dissimilar
qil be selected so that the
e use of standard isolating

Particuiar attention shall be paid to the prevention of corrosion dug
metals. Where it is necessary to use dissimilar metals in contact,
bimetallic corrosion potential is minimised or preferably elinfpated Y
procedures.

All materials, supplies or articles used in the works be néW products of recognised reputable
manufacturers with established dealerships and/Qge s in Angola or the Republic of South Africa
and subject to the approval of the Engineer. Pry % ii'We approved only when the Engineer shall

have been notified and have satisfied hims ftrength, refiability, gurability and suitability for
the application intended.

the C ctor shall furnish performance data, references to
information together with samples of materiais for approvat,

To assist the Engineer in this matt
compieted works and any other r

Matertals, equipment and othergti
may be subsequently rejec gineer.

g of defective castings or any other components will be permitted

without the EngineersR@g in writing. Any steel casting which has, with the Engineer's consent,

been repaired by geldig shd¥ be subjected to all necessary testing and detection methods to confirm
ns, such as prescribed in BS 4080 and BS 4124,

the absence oifmp,
534 KM n
Work eneral finish shall be of first class commercial quality and in accordance with best

wo ctice. Preference may be given to confractors who employ recognised quality
NG ent principies/procedures.
S~

The fabrication, machining and finish (inci. corrosion protection procedures) of all parts shall be such
that when the work is assembled both in the shop and at the Site, the appropriate tolerances and
clearances shall be obtained. The clearances used shall be sufficiently small to avoid vibration but ail
moving parts shall operate freely and shail be such that the risk of undue wear or jamming under load
or on account of debris, temperature effects, encrustation or other causes is minimised.

No welding, burning, filjg o

All burrs shalt be removed, flame cut edges dressed and sharp edges ground off to a radius of at least
3 mm and smoothed. Holes shail be drifled, not punched.

All similar items of Works and their compenent parts shall be completely interchangeable. Spare parts
shall be manufactured from the same type of materials as the criginals and shall fit ail similar items of
Works. Machinery fits on renewable parts shall be accurate and fo specified tolerances so that
replacements made to manufacturer's Drawings may be readily instalied.
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Al equipment shall operate without harmful vibralion and with minimum of noise.  All revoiving parts
shall be statically and dynamically balanced so thal when running at all operating speeds and any load
up fo a maximum, there shali be no vibration due o lack of batance

All parts which can be worn or damaged by dust shall be totally enciosed in a dust-proof housing.

Fabrication of stainless steel shall be in accordance with the various most recent fabrication guideiines
as those published by British Stainless Stee! Association (BSSA) or equivalent American or German

associations. \

Nuts, bolts, studs and washers for incorperation in the Works shall conform to the reqgement of the
appropriate British or other approved standard. Nuts and bolts for pressuge Wgrts shall be the best
such standard
length that a minimum of two to four compiete threads shall show thro it when in the fully
es shall be adequately
ali to the approval of the

5.4 Fasteners

Engineer.
All botting shall comply with the general requirements of 1090.

Mild stee! bolts, rag bolts, nuts and washers shail c8 @ with BS 4360 grade 43D or such higher
grade as may be required for stee! temperature -30°C as regards material. Nuts and bolts
shalt conform to BS 4180 as regards dimensi hers shall conform to BS 4320 as regards
dimensions unless otherwise specified.

Stainless steel bolts, nuts and washers sh e ording to BS 6105 and from a grade of stainless
steel approved by the Engineer. Thre shali DE rolled and of a high quality surface finish.

indicator washers and washers shall comply with BS 4395
and BS 4804 and shall be vanised. High strength friction grip bolts shall be tightened in
accordance with the mapgeffer's recommendations and the tension shall be re-checked not less
than 3 hours after firg e d then the bolts shall be re-tightened to the inifial load all to the
approval of the Engin

High strength friction grip boltsgnu

Metal coatings gPd eatments applied to fasieners shall be carried out in a manner which wili not
cause hydro brittlement of the parent material. Bolts, screws and nuts shall conform to the
requirem 135, SANS 136 and SANS 1143 as applicable.

e a light driving fit in the reamed holes they occupy, shall have the screwed portion
eter@uch that it will not be damaged in driving and shall be marked in a conspicuous position
e correct assembly at Site. Unless otherwise specified the tolerance on the specified diameter
shall be -0.05 mm 10 -0.20 mm for use in holes for fitted bolts.

Service boifs shail have the same nominal diameter as the specified permanent boits. Where it is
important that there shall be no movement prior to final connection, sufficient dowels, close tolerance
boits or high strength friction grip bolts shall be used to locate the work. All service boits shali be

repiaced by the specified permanent bolts.

Washers, locking devices and anti-vibration arrangements shall be provided where necessary and shall
be subject to the approvat of the Engineer.

Where bolls pass through tapered structural members maiching taper washers shall be fitted where
necessary and be orientated correctly to ensure that no bending stress is caused in the boit.

Where there is a risk of corresion, bolts and studs shall be designed so that the maximum stress in the
bolt and nut does not exceed half of the yield stress of the material under ali conditions. The shear
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value of high strength friction grip bolts shail be reduced in proportion to the reduced tensiie stress
compared with the normal design siress

No tapped holes in mild steel shall be allowed. Where tapped holes are unavoidable, this shall be done
into stainfess steel

Where hoits and nuts are required to be removed and re-assembied on a regular basis, these shali be
of stainless steel.

All high tensile bolts and studs used shall have the grade stamped or engraved on the g a

The threads of bolts and studs shall be cleaned and coated with a graphite/grease cqnpound before
assembly. The threads of all bolts and studs used with the equipment supplied to the same

standard.
55  Welding V

551 Primary Requirements for Welding

Welder's Qualification

The Contractor shall only use welders suifably qualified iy accordalice with BS EN 1090 or in
accordance with such appropriate sections of BS 4871, 72 or in terms of the relevant part of
SANS Code of Practice 10044, and shall submit fo gin®pr copies of the gualifications of all

welders to be employed in the fabrication of items poo mmencement of any such fabrication.

The t£ngineer shali have the authority to order thg |dCr whose work he deems (o be questionable
shall be re-tested in his presence. No sep ep egl shall be made for such tests. Welders will be
required to be re-qualified for the weldifg procgdures in respect of which they have approved
qualifications should they have failed g be e d on work involving these precedures for a period
of six months or longer.

Weld Procedure Specificati
The Contractor shali also Engineer for this acceptance a copy of his Weld Procedure
Specifications (WPS) inder refevant part of the aforementioned Cedes. These documents
shall contain full deta iy procedure, detail Drawings of welds and weld preparations. The
Contractor shall ry WL, out additional payment, such welding procedure tests as the Engineer

may order fo pgfe ficiency of his proposed procedures.

amgomppence until all welding procedures have been approved by the Engineer in writing.
PshaWhe made to any previously approved procedure without prior approval of the

No welding
No zlted
Engj

g Standards and Heat Treatment

| weidiNg of the varicus types of stee! used in fabrication under this Contract shall be in accordance
with the relevant South African or British Standards, or as specified below, and shall include for
preheating of the components where required.

In particuiar the requirement for materials, details of butt and fillet welds, welding procedure details,
inspection and festing and heat treatment as specified in BS 5135 for the welding of miid steel and
carbon manganese steels, respectively, shail apply.

The welding of stainiess steel shall be in accordance with the various most recent welding guidelines
published by the British Stainless Steel Association (BSSA) or equivalent American or German
associations.

All welding for hydro-mechanical steelwork shall be continuous. Where possible, all filiet weids are to
be returned at the ends. Welding equipment, electrodes and rods shali conform to the requirements of
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the appropriate AWS or BS Specifications such as BS EN 60974 for metal-arc weiding equipment and
BS EN 1011/ ISO/TR17671 for arc welding of stainless steels,

The storage and handiing of all consumables shali be in accordance with BS 5135.

Al componenis subiected to heat during fabrication shali be properly stress relieved in accordance with
the requirements in the relevant SANS or BS Specifications and in particuiar the mos! recent guidelines
published by the BSSA in the case of stainiess steels. All stainless steel areas affected by welding
shali be pickied and passivated in accordance with the most recent fabrication guédelin%ﬂublished by
BSSA.

or at the Site
in writing by
ubmit proof

Al welds between plates 25 mm or greater in thickness whether carried out in the sh
shall be stress-relieved by an approved post-weld heat treatment uniess otherwise a

the Engineer. Final machining shall be done after stress relieve and the CoptRglor shall
to the Engineer that the specific items has been siress relieved

55.2 Acceptance tests for Welding

General Requirements for Quality Assurance
All welds shalt be continuous and even, with no contact nd crevices left between members or
unfilled re-entrant corners which would harbour moist irt prevent the satisfactory application
and retention of the corrosion protective system.

The soundness of weldin
and non-destructive {

All welds shall beg visullly e ined and shall conform to the requirements stated in BS EN 109C or
S . In addition to the visual examination the welds shali also be inspected and
tested by of -destiuctive methods referred to below with the extent of additional testing varying
iy and exposure to which the weld wilt be subjected.

The gl 2il keep a complete record of alf examinations and testing of welds, copies of which
fttad fo the FEngineer on request. Any rectification of faulty welds as a consequence of the
amination procedures shall alsc be recorded and filed with the test records.

Fillet Welds
The fabricator shall place at the disposal of the Engineer’s representative & set of gauges to allow for
fillet welds to be checked for throat thickness and profile.

Highly stressed fillet weids and fillet welds exposed to water either on a permanent or intenmittent basis
(neglecting the protection system to be appiied) shall be checked by means of magnetic particie
inspection (MP1) or penetrant testing to prove that the weld metal, the heat affected zones and the
surrounding parent metal are all free from cracks. Magnetic particle testing of welds shail be carried
out in accordance with BS EN 9934 while the method for penetrant testing shall conform to the
requirements of BS EN 571.

These tests shall constifute at least 10 percent of the total iength of the weid. The length of weld actually
examined shall inciude the sections at the start and end of the weld, sections at any weld junctions and
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further sections evenly spaced between the aforementioned sections. If any test section shows defects
the untested length of weld on both sides of the tested section, extending up to a test section found to
be free from defects, shall be tested in full.

Butft Welds

The guality of butt welded joints which are under stress or exposed {0 water (as for fillet welds above}
or in plate exceeding 10 mm in thickness, shall be tested by means of radiographic examination (RT)
in accordance with BS EN 1435

All but weids in plates 10 mm thick and over shall be tested radiographicaily in full. For &\y stressed
or butt welds exposed to water (as referred to above) at least 20 percent of the length & individuat butt
welds shall be examined radicgraphically. The length of weld examined shali | the particuiar
sections referred (o above for fillet welds,

stated in the
ts referred to in the

When examined radiographically buit welds shall comply with the reguire
standard BS specifications. if any radiograph reveails one of the unaccep

o8 any one or bhoth of the additiona
ted section of weld up o the next tested
age radiography, shall be radiographed.

foregoing, the relevant section of weld shall be a
radiographs reveal unacceplable defects, the whgla
section, which showed no unacceptable defec
Unacceptable defects shall be repaired and

553 Weld defects and repair

The Engineer shall be notified of ali\Jefects ore any repair work Is commenced and the repair
technigue shall be subjectto the a v of the Engineer. Where ordered by the Engineer repairs shatl
be subject to radiographic an

No weld shail be repaired

6. CORROJO OTECTION AND QUALITY CONTROL

Exterior surfacg®, for machined surfaces, shall be corrosion protection with a two-pack epoxy
DFTOf 250 microns and in accerdance with manufacturer's groduct data sheet. In
tons, special protection may be specified. The standard shade of manufacturer

is acce otherwise specified elsewhere.

jned surfaces shall be coated with suitable rust preventive.

Ne intNer of the gear units shall be clean, free from scale, welding spatter and foreign obiects and as
a minimum requirement sprayed or flushed with suitable rust preventive that can be removed with
soivent. The rust preventive shall be applied through all openings while the gear unit is siow-rolled.

The cleanliness of shot blasted stee! surfaces shall not be less than SAZ.5 of ISO 8501-1.

Within 4 hours of blast cleaning (or less if relative humidity exceeds 70 %) apply a suitable primer which
shalf be suitable for overcoating with two pack epoxy material on external surfaces.

Priming shall be aliowed to cure for minimum of 24 hours before machining.

Internal steel areas of bearing housings and carbon steel oil systems, auxiliary equipment (piping) shall
be coated with suitable oil-soluble rust preventive. Each unit shali be properly packed with adequate
cushicning material to withstand transit damage.
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Paint finishing shall be done after final shop tes! running. The tenderer shall submit on request his
standard finish paint specification for approval.

Ait equipment shall be assembled and tested for straightness folerance. The Contractor shall further
atiow the inspections by the Engineer to satisfy himseif that the Works are cleared of all weld splaiter,
hurrs before the items are sent for corrosion protection.

On compfetion of corrosion protection but before the items are dispatched to site, the Contractor shall
make provision for a final inspection.  This shall include all necessary dry fiim thicknesgand pinhole
tests. The Contractor shail further ensure that alt auality control records are up to date a\saprovided o
the Engineer.

In addition the elements shall be shop assembled to check the functionality completed

\%

ment as required in the

componenis.

7. TESTING AND COMMISSIONING

Gearboxes shall be tested together with the driving motors and dij
standard specification on testing and commissioning.

The Contractor shall make provisicn in her/his bill for first oil fifgof both rboxes and all consumables

that may be required to fit both units.

8. STANDARDS

Al materials and Piant provided under this Secti ply with the fatest revision of the following
standards:
The Occupational, Health and Safety Act, {(fct 85 3 and its regulations)

The Electricity Act, (Act 88 of 1896).

IEC 80529 f protection for enclosures

IEC 60815 - 4-17
SANS 1804-2:2012
BS EN 1561:2011 : Founding — Grey Cast irons

AGMA 6013- Standard for Industrial Enclosed Gear Drives
SO 281: : Roiling bearings — dynamic icad ratings and rating life
A % :
034 :

esting and measurement techniques

ction Motors — Low-voltage three-phase standard motors

S Quatlity Management Systems
ay) Rotating electrical machines
\SANS 10111 : Engineering Drawings
BS 4080 : Methods for non-destructive testing of steel castings
BS £EN 9924 : Non-destructive testing: Magnetic Paricle Inspection
BS EN 1090 : Qualification of Welders
BS 5135 : Specification for arc welding of carbon and carbon manganese steeis
150 8501-1 : Preparation of stee! substrates before application of paints and

related products - Visual assessment of surface cleanliness — Part 1:
Rust grades and preparation grades of un-coated steel substrates
and of steel substrates after overall removal of previous coatings.
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9. MEASUREMENTS AND PAYMENT

6.001 Design and other documentation tnit: lump sum (Sum)
The rates tendered shall include full compensation for the design of the complete installation including
fult design caiculations, detail working drawings for all items, specifications, schematic diagrams,
eiectrical drawings and wiring diagrams, layout drawings, operaling and maintenance instructions
programmes of work {manufacture and on-site) and any other work as specified.

6.002  Supply and deliver of Plant to Site it: Wumher (No.)

Or: fum
Measurement shali be made on the basis of the Plant or associated items Wd delivered to
Site.

ery including, supply of
operating eguipment,
, factory acceptance test

The rates tendered shall include for full compensation for the supplf
raw materials and bought-out items and ass0y
fabrication/manufacture/assembly, quality assurance and ofality

{including attendance on inspectionfiesis witnessed by the, eer), type and routine tests, application

of finishes (paint/corrosion protection), triab erection disMgntling. preparation and packing for

transport, lcading, transport from place of manufactur Site; Insurances during transport to Site
6.003 Installation of Plant Unit: number (No)

Or: lump sum {Sum)

f plant/equipment and/or associated items installed.

mpensation for the instaliation inciuding the provision of ali
labour, eguipment, transp and tempoerary works necessary to install the complete works,
cn-site quality assura My controf, inspection and testing (including attendance at tests
witnessed by the Englecy th¥nstallation of all auxiliary equipment, pipe work, eic.), hecessary for
the operation of inst@ilatiPh until taken over by the Client, the putting info service of the compleie

installation.

The rate il gciude for all testing and the provision of equipment therefore including all
disrupti instaWation caused by such testing.
& sting and Commissioning Unit: lump sum {Sum)

%eyme or Testing and Commissioning will separately be made to final installation. The rates tendered
shall include fulf compensation for all testing including abour, supervision, materiais, lubricant, special
fools, instruments, etc., necessary for the festing, assuming responsibility for all operations necessary
during testing, (including attendance to tests withessed by the Engineer), remedial work and any other
work as specified.  The rate shail alsc allow for the specified periodic visils during the Defects

Notification Period.

6.005 Spares Unit: Provisiona!l Sum (Prov. Sum)

The Contractor shail list and price the spare parts considered 10 be necessary as required for the
mechanical portion of the works. The total amount for spares derived for each part of the Works shall
be carried forward {o the Bilt of Quantities. The contractor shall also allow for additionai gearbox oil
twice the volume of the gearbox housings offered to be stored neatly in durable plastic containers.
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A provisional sum has heen allowed for in the bill, the actual sum to be paid shali be based on the unit
rates priced in the Bill of Quantities for the actual spares ordered and suppiied and the Client is entitled
to purchase all, some or none of the items listed.

The rate tendered shalt provide for the manufacture, supply and delivery to Site of the spares ordered
and shail inciude permanent packing for long term storage. The spares shall be manufactured at the
same time as tne instaiied items

6.006 Preparatlpn of Operating and Maintenance Manuals Unit: fu sum (Sum)
and Drawings

Payment wiit be made per full set of Operaling and Maintenance Manualgand rec Drawings
submitied to the Engineer in three hard copies and one soft copy in PDF forgl gD

ring and submitting
ings.

The rate tendered shall include for full compensation of all costs incurre
to the Engineer of the specified Operating and Maintenance Manug

&)
No taking over certificate will be signed uniess the operating gnd M{g ce manuals and drawings
have been received and approved
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11.  APPENDIX B: MECHANICAL SCHEDULE OF QUANTITIES
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APPEMR /X 6

Port of Bast London

RME CPT B39 Q0

GRAVING DOCK SUBSTATION REFURBISHMENT:
400V INDUCTION NOTOR, GEARSOX & RELATED SERVICES

CONTRACT Wl

CONTRACT

i BLACH K

1ZELLE OF QUA

SECTION A

!
i . H ;
[ ATEN NO. | PAY REF. igpceninrioy umIT i@y RATE { ﬂvouw ARy
REMOVAL OF EXISTING FLANY \
: At = Remova! of man molors or Site {by Chont}
i No. z N qate Na praoer
; §.001 iIDEBIGN AND OTHER DOGUMENTATION ]
N A2 tatioens. detailed Sum i
s eiecineal daawings ele an
6.002 SUPPLY AND DELIVER OF NEW PLANT TO SITE
ADAPTOR PLATES
A3 Adamar Piates Z
A4 Fastenen H
i
: GEARBOXES :
A
No. 2 !
ALB - Shafl mosnted fan for Gearboxes (o rogui
No 2 4
Mt 2
Na 4
i
No 2
N 2
e, 4
BTG Windings Tempoeature Sensors bacl wiing) No. [
f-cortensation healers No 2
Sum 1

Siurge Arestoss

GARRIED FORWARD:
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AP EME X R

CLENT

CONTRACY 8O

COMTRACY g

Po't of £ast London -
RO et ) e
Rup Cor (71912069
GRAVIAG DOCK SUBSTATION REFURBISHMENT:
400V INDUCTION MOTOR, GEARBOX & RELATED SERVICES

e i gy . I,
ITEN KO, | PAY REF. lgegronrion uNIT ;- QTy RATE AMOUNT (ZAR}
6.003 INSTALLATION OF NEW PLANT AT SITE \
[NB. Contractnr responsible for ail crane costs and o s for
el beiow and shoatd e siciule )
‘ ; i
i ! !
ADAPTOR PLATES i
8.1 Adaplor Plales e 2
8 2 Fastenem Sum 1
GEARBOXES
B 3 = Gesthees Vertos! Palie] Shat le FReduction "
2
B 4 Shai meonted fan for Gearboxes T eguies)
2
B 5 P00 Oil Temperature Sensors (eei waingy
z
FIT0D Braning Temptratare Sonaomn G0cl i ing)
. i
COUPLINGS
B. 7 Couplings Flexibie Type (LSS) (ciw s b Z
LV ELECTRICAL TEFC MOTORS
B8 N Z
B % No. 4
8. 10 Ko, 4
B.1i No 2
B o1z Sam L

CARRIED FORWA

Reference: RFQ RME 3572015

Page 27




APPEMDIXE

Port of East London o

~ N y o /
AMF CRPT Bl9200%
GRAVING DOCK SUBSTATION REFURBISHVENT:
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