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C3.1: PROJECT SPECIFICATIONS

The Project Specifications (PS) form an integral part of the contract and supplements the Standard and
Particular Specifications. They contain a general description of the works, the site and the
requirements to be met.

In the event of any discrepancy between a part or parts of the Standard or Particular Specifications and
the Project Specifications, the Project Specifications shall take precedence. In the event of a
discrepancy between the Standard and/or Particular Specifications and the drawings and / or the Bill of
Quantities, the drawings take precedence, thereafter the Bill of Quantities. In all events, the
discrepancy shall be brought to the attention of the Employer’'s Agent before the execution of the work
under the relevant item.

Part C3.1: Project Specifications 4
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C3.1: Project Specifications
DESCRIPTION OF THE WORKS
PROJECT DESCRIPTION

The implementation of Phase V of the Nggamakwe Regional Water Supply Scheme
(RWSS) has been fast-tracked by the Amathole District Municipality (ADM) since
Butterworth was declared a disaster area due to the current drought. The emergency
project (referred to as the “Butterworth Emergency Water Supply Scheme”) will transfer
raw water from the Tsomo River to the upper reaches of the Xilinxa River Dam catchment
to augment the water supply to Butterworth. The existing water treatment works (WTW)
downstream of the Xilinxa Dam will be used to supply treated water to Butterworth.

Raw water will be abstracted from the Tsomo River though a river abstraction works that
forms part of the new Tsomo WTW being constructed on the western side of the river on
the outskirts of Tsomo. Tsomo is located approximately 100km North of East-London in
the Eastern Cape. The completion date for Tsomo WTW project is projected at May 2018.

The Butterworth Emergency Water Supply Scheme (WSS) project will be entirely
integrated into the Nggamakhwe RWSS and will be used to distribute potable water once
the Tsomo WTW has been commissioned and the balance of the Nggamakhwe RWSS
infrastructure has been constructed. In the interim, the scheme will supply raw water to
the Xilinxa Dam. Refer to 106777-0504-DRG-CC-0003 for the block flow diagram of the
project.

SCOPE OF THE CONTRACT

Overview

This Contract provides for the construction of an approximately 14 km DN700 rising main
which will connect to a 900 m DN 400 PVC gravity main that feeds into the Xilinxa river
catchment. River protection and pedestrian crossing structures will also form part of this
Contract.

The Contract also includes the construction and equipping of a 3.6 MW pump station
(across the river from Tsomo WTW), along with associated facilities, a 5.0 M{ concrete
suction reservoir, an access road, bulk power supply and connection to the Tsomo WTW.

The parties responsible for design of the Works, unless otherwise specified, shall be as
follows:

Element of the Works, or Stage of Design Res_.ponsnble

entity
Concept and feasibility Employer
Basic engineering and layout up to tender stage Employer
Civil works as per PS1.2.2 Employer
PS9 to PS10 - Mechanical and Electrical Works — Pump Station Contractor
PS11 to PS12 - Bulk Power Supply Employer
General Works (PS 1.2.2) Contractor
Civil Works - Workshop drawings: structural steel Contractor
Civil Works - Workshop drawings: miscellaneous items such as gratings, Contractor
walkways, guardrails and ladders

The Works

This Contract includes all of the following:
Civil Works

This portion of the Contract includes the following predominantly civil construction work,
defined as the Civil Works:
a) Setting out of the Works.

b) Site clearance.



d)

e)

f)

y)

2)
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Pipelines

Connecting to the supply pipeline from the Tsomo abstraction pump station and WTW,
as part of the construction of the Suction Reservoir.

Restricted excavation and backfilling of trenches for pipes up to DN 700 and for
chambers, all up to depths of 3.5 m.

The installation of a welded DN 700 rising main steel pipeline, rated up to PN 63 with
associated concrete reinforced valve chambers, pipe specials and valves.

The installation of a DN 400 gravity main PVC pipeline.

Pipe jacking with a DN 1350 concrete sleeve below road crossings

Concrete encasement of pipelines through river crossings

Dealing with traffic at road crossings and where work is scheduled alongside a road.
Temporary relocation of fences and minor structures.

Dealing with the crossing of existing services such as high-voltage overhead power
lines, fibre optic cables, water and sewer pipelines, and constructing the pipeline
adjacent to these existing services.

Dealing with water in trenches and structures (groundwater and surface run-off).
Testing of the pipeline, manholes and joints.

Water tightness testing of structures

River channel discharge

Reinforced concrete discharge chamber

River erosion protection measures such as revetment mattresses and gabion
structures.

Pedestrian and low level vehicle river crossing structures.

Pump station and reservoir site

Bulk excavation at the reservoir, pump station and electrical substation sites.
The construction of a 5.0 M{ reinforced concrete reservoir.

Inlet, outlet, scour and overflow pipework for reservoirs up to DN 600 (steel pipes),
including isolating valves.

Reinforced concrete pump station building, complete with brick infill between concrete
columns, doors, steel roof, steel platforms and staircases as well as general civil works.

The construction of reinforced watertight concrete structures such as inlet, outlet and
scour valve chambers.

Stormwater drainage at the pump station and reservoir site, including headwall and
culvert structures.

aa) Access roads at the pump station and reservoir site.

bb) Fences and gates at the pump station and reservoir site.

cc) General landscaping of reservoir and pump station sites, including retaining walls.

dd) Dealing with water in trenches and at structures.

ee) Water tightness testing of structures.

ff)

Access road to the pump station and reservoir site.

0g) The liaison with the ward councillors of the local communities.

hh) Correction of defects in the Works in accordance with the General Conditions of

Contract.



C3.1: Project Specifications

In accordance with Sub-Clause 4.1.1 of the General Conditions of Contract, the Contractor
is responsible for the following portion of the Works.

a) Gratings, walkways, guardrails and ladders.
b) Concrete plinths for the pump station.

Reference to the standard and particular specifications including amendments to these
standards for the above listed Civil Works, is provided in sections C3.2 to C3.5. This shall
be read in conjunction with C3.1: Project Specification and Volume 5: Drawings.

Mechanical and Electrical Works — Pump Station

In accordance with Sub-Clause 4.1.1 of the Conditions of Contract, the Contractor is
responsible for the design of this portion of the Works.

This portion of the Contract includes the mechanical and electrical equipping of the
Nggamakwe pump station, which are collectively defined as Mechanical and Electrical
Works — Pump Station. The Contract includes the following in respect of the Mechanical
and Electrical Works — Pump Station: the design, manufacture, supply, delivery,
installation, testing, commissioning, training the Employer’s staff in the operation and
maintenance thereof, Trial Operation, and upholding during the Defects Notification
Period. The Mechanical and Electrical Works — Pump Station shall be designed to function
safely and effectively in conjunction with the infrastructure in this Contract which is
designed by the Employer.

The principal features of the design works are described in the specifications, but these
cannot indicate every detail necessary to meet the requirements of the Contract because
the final design is the Contractor’s responsibility. The Contractor shall complete the Works
S0 as to achieve correct operation in a stable, reliable and fail-safe manner, to the
approval of the Engineer.

Tenderers shall include for all costs involved in carrying out the work described in design
works, including programming to accomplish this work during the contract period in
conjunction with the Contractor's other duties.

PS9 Engineering: The Mechanical and Electrical Works — Pump Station, specifies this
portion of the Works and associated detailed requirements, as well as references to other
sections of C3: Scope of Works and Volume 5: Drawings where further requirements
concerning the associated items of the Works are specified.

Bulk Power Supply

The bulk power supply under this portion of the Contract includes the following work:
a) A new 66 kV overhead line
b) Anew 66 kV / 11kV substation adjacent to the pump station

The overhead line and substation shall be built to Eskom’s requirements under a self-build
agreement. Refer to PS11 and PS12.

General Works

In accordance with Sub-Clause 4.1.1 of the General Conditions of Contract, the Contractor
is responsible for the following, applicable to both the Civil Works and the Mechanical and
Electrical Works:

a) Environmental management of the construction area during construction.
b) Compliance with the requirements of the OHS Act and health and safety specifications.
c) The liaison with the ward councillors of the local communities.

d) All Temporary works required to construct the Permanent Works
3
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Temporary Works

The Contractor shall be responsible for selecting what Temporary Works are required

including the design of concrete mixes, pipe jacking pits, formwork and shoring, and their
compatibility with the permanent Works.

The Contractor shall not construct any alternative temporary access road to the
Nggamakwe Pump Station Site, but shall restrict access routes to the alignment

prescribed by the Employer for the main access road to be constructed under this
Contract.

The contractor shall be responsible for the design of a retaining wall at the Nggamakwe
Pump Station Site as indicated on the Drawings.

WORK TO BE CARRIED OUT BY OTHERS

The following construction work will be carried out on or adjacent to the Site by others,
under separate contracts, concurrently with the construction of the Works:

e The supply pipeline from the Tsomo abstraction pump station and WTW, which will be
constructed through the Tsomo River and terminate at the end of the abstraction weir.

e Cable ducts will be provided by others at the Tsomo River abstraction weir to sleeve

power and communication cables from the Nggamakwe Pump Station Site to the Tsomo
WTW through the Tsomo River.

e A potable water pipe connection point will be provided to connect to the potable water
system at the Pump Station.
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THE SITE

Location

The proposed Nggamakwe Pump Station Site is situated east of the Tsomo WTW and on
the eastern bank of the Tsomo River. The approximate co-ordinates are 32° 2'10.43"S;
27°49'38.77"E. The approximate coordinates of the rising main discharge point are 32°
5'55.29"S; 27°56'16.70"E.

The location of the works is shown in the Drawings.

Access

There is currently no formal access to the Nggamakwe Pump Station Site. Only a local
informal access road exists, which can be accessed via the R409 road. The proposed
access road starts at the approximate co-ordinates 32° 2'42.34"S, 27°49'25.81"E, close to
the Tsomo River Bridge.

The Contractor shall maintain this existing local informal road for the duration of
construction period, and shall upgrade the road as required within the Scope of Works
towards the collective completion of construction of the Nggqamakwe Pump Station Site
and the electrical substation.

Access to the pipeline route is only possible at certain locations. The use of any other
private roads to gain access to the pipeline servitude shall only be with the prior written
approval of the Engineer and the landowner(s). The Contractor shall be responsible for all
claims from the landowner(s) arising out of any such agreement.

Notwithstanding that access to these sites is limited as described above, the Contractor
will be held to have satisfied himself with regard to existing access roads, and shall make
suitable provision for the accessibility to the sites.

General Conditions

The Site is currently undeveloped, with small shrubs in some areas, and heavily vegetated
in others. Much of the Site is on steep slopes, which may become unstable during
construction.

The topography for the pipeline varies from generally flat to steep and also crosses river
streams and stormwater channels.

The following climatic and related site conditions shall be taken into consideration in the
design and selection of the plant and equipment:

Altitude above sea level : 780t0 1200 m

Maximum Temperature : 40°C

Minimum Temperature : -10°C

Maximum Relative Humidity : 98%

Corrosion Conditions : Severe

Lightning : Frequent

General : The climate in the area is a hot and humid

summer with summer rainfall. Winters are
generally moderate with little rainfall, though
exceptional and high rainfall in winter months
has occurred in the past.
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Ground and Subsoil Conditions

General

A geotechnical investigation was undertaken by Controlab South Africa (Pty) Ltd along the
proposed pipe route and at the respective reservoir and pump station sites. The fieldwork
was carried out during May - June 2017.

The field investigations included the following:

a) Excavation of test pits, using a TLB, up to depths of 3.5 m or depth of refusal for the
pipeline.

b) Excavation of test pits, using a 20 ton excavator, up to depths of 5.5 m or depth of
refusal for the pump station and reservoir.

c) Profiling of test pits.

d) Laboratory testing of the soil samples from the test pits, which included soil indicator,
compaction, tri-axial and consolidation testing including dispersiveness classification.

e) Soil resistivity survey

The geotechnical report including all trail pit logs and laboratory results are included in C4:
Site Information

Results of geotechnical investigation

Pump Station and Suction Reservoir site

The material generally consists of transported clayey or sandy silt. The moisture conditions
are slightly moist, the consistency soft becoming firm and the structures varies between
intact, slickensided and fissured.

Residual material was encountered at all trial pit positions varied between sandstone and
shale. The moisture conditions were slightly moist, the consistency hard and the structure
shattered.

Average refusal on hard rock was recorded at 2.0 m with minimum at 0.8 m and maximum
at3.4m.

No water seepage was recorded in any of the trial pit positions. However, the horizon of
ferricrete nodules within the clayey silt was an indication of fluctuating water tables.

Pipeline

The material along the pipeline route varies. The transported material is generally sandy or
silty material. The residual material varies between sandstone, mudstone and shale. The
excavations indicated that plated sandstone was encountered close to the surface.

Residual material was encountered at all trial pit positions varied between sandstone and
shale. The moisture conditions were slightly moist, the consistency hard and the structure
shattered.

Post depositional dolerite intrusions are present as well. The dolerite intrusions may occur
as either, horizontal sills and lenses or vertical dykes which cut through the sedimentary
layers. Furthermore, the vertical dykes cut through the horizontal sills.

The excavated material was analysed to determine the suitability of being used for pipe
bedding material. Some material results indicated compliance with certain of the project
specifications, however several the tests did not qualify and will require on site screening if
the Contractor chooses to use the material.
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PS 1.4.4.3 Disclaimer

The reports will be provided to the Contractor in good faith, however the Employer does
not take responsibility for the correctness of the information contained therein, and it
therefore remains the Contractor’s responsibility to determine the true nature of the
geotechnical/ subterranean material.

The information given herein regarding the geotechnical/ subterranean material and
conditions, and the materials investigation reports, are provided in good faith for the
Contractor's convenience as an indication of the conditions likely to be encountered. The
Employer does not take responsibility for, and there is no guarantee of, the information
being correct or representative of the whole area of the Works. The provision of such
information shall not be regarded as in any way limiting, or detracting from the Contractor's
responsibilities in terms of the General Conditions of Contract or the Specifications.

The Contractor will be held to have satisfied himself as to the subsurface conditions to be
encountered on Site and to have allowed accordingly in his tendered rates.
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PROCUREMENT
PREFERENTIAL PROCUREMENT PROCEDURES

The Contractor shall comply with the Employer’s preferential procurement requirements as
stated in Part T1. - Tender Data, and with the Employer’s Preferential Procurement Policy
/ Supply Chain Management System. The latter is available from the Employer on
request.

BROAD-BASED BLACK ECONOMIC EMPOWERMENT PARTICIPATION

The Contractor shall comply with the B-BBEE requirements set out in the Part T1.3 —
Tender Data and Part C1.2 — Contract Data.

PROVISIONAL SUMS

Where Provisional Sums have been included in the Bill of Quantities and the work is to be
done by a subcontractor, the procedure to be followed is that the Contractor shall obtain
three quotes for the work.

The Provisional Sum for the 66kV sub-station and 66kV high voltage line part of the works
shall be dealt with as per PS11 and PS12.

The quotes shall include full technical descriptions as well as a breakdown of prices, which
shall be submitted to the Engineer for approval. The Contractor shall be responsible for
the sub-contractor’s work in accordance with Clause 4.4 of the General Conditions.
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CONSTRUCTION
CONTRACTOR'S CAMP ESTABLISHMENT
Refer to SANS 1200 A including amendments thereof.

The Contractor is responsible for providing a suitable site for his camp and to provide
accommodation for his personnel and labourers. Apart from essential security services,
the Contractor shall not accommodate his staff on Site. The Contractor’s personnel will
only be allowed on Site for the duration of a working day.

The Contractor shall be responsible for identifying suitable positions (subject to the
designated sites shown on the drawings and to the approval of the Engineer) to locate all
facilities, including, as necessary, construction camps, offices, stores, workshops and
testing facilities required for the due and proper performance of the Contract. The
proposed site camp positions shall be submitted to the Engineer for approval. Accordingly,
a general layout drawing to a scale of not less than 1:200 shall be submitted to the
Engineer for approval prior to commencing any work on the camp or offices.

The Contractor shall have sole use of such area, free of charge, until Completion of the
Works is achieved. The Contractor shall use this area only for the purposes of erecting his
site offices, workshops, stores and other facilities required for the execution of the
Contract. The Contractor shall not use the area nor allow it to be used for any purposes
not directly associated with the execution of the Contract.

The Contractor shall supply and maintain adequate and suitable sheds for the storage of
materials that might deteriorate if exposed to the weather.

The Contractor shall, as specified in the Amendments to SANS 1200 AB, provide, maintain
and keep clean all facilities to be provided for the Engineer and all other facilities for all
persons engaged in the works.

On completion of the Works, or when the facilities provided by the Contactor are no longer
required, the Contractor shall remove them and clear away all surface indications of their
presence.

SECURITY

The Contractor may be exposed to criminal actions such as theft and vandalism, and shall
make the necessary security arrangements for the duration of the Contract. Any such
costs arising from this shall be covered under the rates tendered for the Preliminary and
General items in the Bill of Quantities.

The Contractor shall enclose the whole camp site areas with a security fence to ensure
that unauthorised persons cannot enter. The Contractor shall remove the fencing and
rehabilitate the camp site areas on completion of the Contract.

SITE SERVICES

No water, sanitation, electrical power supply, telephone, or internet connection services
are available on Site. The Contractor shall make his own arrangements and pay all
charges related to the supply of such services that he may require, including any
installation and later removal charges. The provision of these services and the
Contractor’s responsibility for bearing the cost thereof shall include for all activities related
to the Works up to the issue of the Practical Completion Certificate.

Once the permanent power supply to the Site has been provided under this Contract, and
the Contractor has connected to this, the electrical power for commissioning tests and trial
operation may be drawn from the main power supply to the Site. The Contractor shall
however bear the cost of all consumption charges.

The Contractor shall comply with all prevailing legislation in respect of the generation and
distribution of electrical power and shall, when required by the Engineer, produce proof of
such compliance.
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The sources of all water utilised for the purposes of the Contract shall be subject to the
prior approval of the Engineer, which approval shall not be unreasonably withheld.

The Contractor shall comply with all prevailing legislation in respect of drawing water from
natural and other sources and shall, when required by the Engineer, produce proof of such
compliance. The distribution of water shall be carried out by the Contractor strictly in
accordance with the applicable laws and regulations.

All water provided by the Contractor for construction purposes shall be clean, free from
undesirable concentrations of deleterious salts and other materials and shall comply with
any further relevant specifications of the Contract. The Contractor shall, whenever
reasonably required by the Engineer, produce test results demonstrating such compliance.
Water provided by the Contractor for human consumption shall be healthy and potable to
the satisfaction of the health authorities in the area of the Site.

NOTICES, SIGNS BARRICADES AND ADVERTISEMENTS

All notices, signs and barricades, as well as advertisements, may be used only if approved
by the Engineer. The Contractor shall be responsible for their supply, erection,
maintenance and ultimate removal and shall make provision for this in his tendered rates.

The Engineer shall have the right to instruct the Contractor to move any sign, notice or
advertisement to another position, or to remove it from the Site of the Works if in his
opinion it is unsatisfactory, inconvenient or dangerous.

RAIL FACILITIES

The Contractor shall be responsible for determining the nearest reliable goods handling
station if such facilities are required.

LIFTING FACILITIES

The Contractor shall make his own arrangement for lifting facilities.

SANITARY CONDITIONS

The Contractor shall ensure that sanitary conditions prevail throughout the site and that all
his workmen are aware of, and comply with this requirement. Unhygienic habits, littering
and any behaviour that may cause contamination of any part of the Works or the
surrounding areas are prohibited.

The Contractor shall provide adequate toilet and ablution facilities for all his personnel on
Site in accordance with the requirements of the Environmental Specifications and
Environmental Management Plan.

Wastewater shall not be discharged to the local environment.

MAINTAINING AND CLEANING OF THE SITE

The Contractor shall maintain the Site in a clean, tidy and orderly condition to the approval
of the Engineer.

The Contractor shall store materials and equipment for which he is responsible in an
orderly manner, and shall keep the Site free from debris and obstructions.

The Contractor shall make good any damage resulting from the Contractor’s activities on
Site. This includes making good any damage to the Site, civil and building constructions
and any of the Employer’s and the Engineer’s property.
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ENGINEER’S OFFICE AND FACILITIES FOR THE ENGINEER
Refer to the Amendments to SANS 1200 AB.

In addition, before commencing activities on Site and until the Completion Certificate is
issued, the Contractor shall provide, maintain and keep clean an office for the sole use by
the Engineer’s staff.

ADJACENT PROPERTIES, EXISTING STRUCTURES AND SERVICES

The Contractor shall so carry out his operations as not to cause damage to any existing
infrastructure and shall not trespass or encroach on to any property adjacent.

The Contractor shall protect any existing services on and in the vicinity of the Site against
damage which may arise as a result of his operations. Refer to PSA 5.4 of the SANS
1200 Amendments.

DEALING WITH WATER

The Contractor shall deal with water, whatever its origin, on the Site so that the Works are
kept sufficiently dry for their proper execution. In general, the Contractor shall:

a) Keep all completed Works or portions thereof properly drained.
b) Not inhibit surface drainage
c) Comply with the environmental specifications as stipulated in Clause 4.12

d) Protect all parts of the Works against damage and erosion caused by rain and surface,
as well as sub-surface water.

e) Manage and dispose of water; which shall include for by-pass arrangements, temporary
earthworks, cofferdams, pumping equipment, well-pointing, de-watering equipment etc,
and for dealing with all possible flows whether or not the existing flow path is being
interfered with during construction.

f) Note that and allow for the fact that in addition to work in and around the river, it is
anticipated that some pipe trench excavations and excavations for structures, could be
below the water table; and that it shall therefore be necessary to dewater the relevant
sections of the Works, as required, for the duration of the Contract.

SAFEGUARDING OF EXCAVATIONS

The Contractor shall excavate and safeguard the excavations as set out in his method
statements in accordance with the Health and Safety Specification and approved by the
Engineer. The approval of the Contractor's method statements by the Engineer shall not
relieve the Contractor of his responsibility in terms of SANS 1200 D, SANS 1200 DB, DWS
1110 and Amendments thereof, nor shall any departure from the method statements
(whether approved or not) due to the Contractor having to employ a different method of
excavation, safeguarding or dewatering than that proposed, be grounds for any claim for
additional costs.

BLASTING
Refer to the Amendments to SANS 1200 D.

NORMAL WORKING HOURS

If the Contractor is given permission, in terms of C1.2: Contract Data, to work outside the
agreed working hours, he shall arrange with the Engineer, in good time, for watching and
supervision of the Works; he shall be responsible for paying the additional costs of

11
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watching and supervising incurred by the Engineer and he shall provide adequate lighting
for the construction area and access as necessary.

LIGHTING

Should the Contractor wish to work when the natural light is inadequate for the type of
work to be undertaken he shall, at his own expense, provide and maintain in good
condition, adequate high-powered flood lighting for all portions of the work over which he
is operating.

CONTINUANCE OF OPERATION OF EXISTING SERVICES

All existing services shall be maintained in operation, unless prior arrangements have been
made with the relevant authority and written permission for an interruption of the service
has been granted and adequate notice has been given to the affected parties.

Electricity and water supply interruptions in existing residential areas shall be kept to a
minimum. The Engineer's approval shall be obtained prior to such interruptions and
residents shall be notified in writing at least 24 hours in advance. Supplies shall be
normalised by 16:00 on the same day.

The Contractor shall take care to protect existing services against damage. Refer to PSA
5.4 of the SANS 1200 Amendments.

PERMITS AND WAYLEAVES

The Contractor shall be responsible for obtaining all of the necessary wayleaves,
permissions or permits applicable to working near any existing services or other
infrastructure on Site, and shall ensure that any wayleaves, permissions or permits
obtained by the Employer’s Agent prior to the award of the contract are transferred into the
Contractor’s name.

The Contractor shall abide by any conditions imposed by such wayleaves, permissions or
permits.

The Contractor shall ensure that all wayleaves, permissions and permits are kept on site
and are available for inspection by the relevant service authorities on demand.

The Contractor shall also ensure that any wayleaves in respect of electricity services are
renewed timeously every three months. All wayleaves which has lapsed the allowed time
period shall be renewed by the Contractor who shall also bear the cost any subsequently
delays as such thereof.

CONSTRUCTION AREA

The Site and the construction areas contained within this is shown on the Drawings. The
Contractor shall ensure that he does not cause any damage whatsoever outside the
specified construction area, and will be held liable for damage outside the construction
area.

Working space is sometimes restricted. The construction method used in these restricted
areas largely depends on the Contractor's Plant. Notwithstanding, measurement and
payment will be strictly according to the specified cross-sections and dimensions
irrespective of the method used, and the rates and prices tendered will be deemed to
include full compensation for any difficulties encountered by the Contractor while working
in restricted areas. No extra payment nor any claim for payment due to these difficulties
will be considered.

12
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ACCESS TO PROPERTIES

The Contractor shall organise the work to cause the least possible inconvenience to the
public and to the property owners adjacent to or affected by the work, and except as
hereunder provided, shall at all times provide and allow pedestrian and vehicular access to
properties within or adjoining or affected by the area in which he is working. In this
respect, the Contractor's attention is drawn to Clause 8.1.2 of the Conditions of Contract.

If, as a result of restricted road reserve widths and the nature of the work, the construction
of bypasses is not feasible, construction shall be carried out under traffic conditions to
provide access to erven and properties.

Notwithstanding the foregoing, the Contractor may, with the prior approval of the Engineer
(which approval shall not be unreasonably withheld), make arrangements with and obtain
the acceptance of the occupiers of erven and properties to close off part of a street, road,
footpath or entrance temporarily, provided that the Contractor duly notifies the occupiers of
the intended closure and its probable duration, and reopens the route as punctually as
possible. Where possible, such streets, roads, footpaths and entrances shall be made
safe and reopened to traffic overnight. Such closure shall not absolve the Contractor from
his obligations under the Contract to provide access at all times. Barricades, traffic signs,
drums and other safety measures appropriate to the circumstances shall be provided by
the Contractor to suit the specific conditions.

DUST CONTROL

The Contractor shall take sufficient and effective measures to reduce and limit excessive
dust or wind-blown debris on the Site and as a result of the construction activities, affect
adjacent property owners. Such measures shall include, but not be limited to, watering
down as frequently as necessary, covering up the sources and enclosing.

ABNORMAL WEATHER CONDITIONS

In terms of C1.2: Contract Data, extension of time will be considered for abnormal climatic
conditions in accordance with the following:

The number of days per month on which work is expected not to be possible as a result of
normal rainfall, and for which the Contractor shall make provision in his tendered rates,
prices and programme, are listed in the table below. Only the number of days lost as a
result of abnormal rainfall, exceeding the number of days listed in table, will qualify for
consideration of extension of time.

EXPECTED NUMBER OF WORKING DAYS LOST PER MONTH DUE TO NORMAL
RAINFALL

Month Expected Number of Month Expected Number of
Working Days Lost due to Working Days Lost due to
Normal Rainfall Normal Rainfall

January *4 July 1

February 3 August 2

March 3 September 2

April 2 October 3

May 2 November 3

June 1 December *1

*The number of working days lost for December and January allows for the builders’
holidays.
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During the execution of the Works, the Engineer's Representative will certify a day lost due
to abnormal climatic conditions only:

a) if no work was possible on the relevant working day on any item which is on the critical
path according to the latest approved construction programme; or

b) if less than 20% of the total work force and plant on site could work during that specific
working day.

Extension of time as a result of abnormal climatic conditions shall be calculated monthly
being equal to the number of working days certified by the Engineer's Representative as
lost due to rainfall to abnormal climatic conditions, less the number of days allowed for as
stated in the table above, which could result in a negative figure for certain months. The
total extension of time as a result of abnormal climatic conditions for which the Contractor
may apply, shall be the cumulative algebraic sum of the monthly extensions. Should the
sum thus obtained be negative, the extension of time shall be taken as nil.

The Contractor shall provide a rain gauge close to the office of the Engineer or as directed
by the Engineer and precautions shall be taken to restrict access to the rain gauge.
Whenever it rains the Contractor shall record the rainfall daily and present it to the Engineer
daily to be signed off.

REQUIREMENTS PRIOR TO INSTALLATION OF EQUIPMENT

The following conditions shall be met before the Contractor commences with installation of
equipment required in terms of the Mechanical and Electrical Works — Pump Station:

a) The pump station shall be complete; including that all doors shall be lockable.

b) For water-retaining structures, the structure shall have passed any required water
tightness test, unless otherwise approved by the Engineer.

c) Concrete has been sufficiently cured up to specified strength to allow installation work
to start. Proof shall be provided to indicate concrete strength.

MATERIAL AND SAMPLES

Materials or work which do not conform to the approved samples submitted in terms of
Clause 7.4.1 of the Conditions of Contract, will be rejected. The Engineer reserves the
right to submit samples to tests to ensure that the material represented by the sample
meets the specification requirements.

The costs of any such tests conducted by or on behalf of the Engineer, the results of which
indicate that the samples provided by the Contractor do not conform to the requirements of
the Contract, shall, in accordance with the provisions of Clause 7.4.4 of the Conditions of
Contract, be for the Contractor’s account

TESTING AND QUALITY CONTROL

Contractor to engage services of an independent laboratory

Notwithstanding the requirements of the Specifications pertaining to testing and quality
control, the Contractor shall engage the services of an approved independent laboratory to
undertake all testing of materials, the results of which are specified in, or may reasonably
be inferred from, the Contract. These results will be taken into consideration by the
Engineer in deciding whether the quality of materials utilised and workmanship achieved
by the Contractor comply with the requirements of the Specifications. The afore going
shall apply irrespective of whether the specifications indicate that the said testing is to be
carried out by the Engineer or by the Contractor.

The Contractor shall be responsible for arranging with the independent testing laboratory
for the timeous carrying out of all such testing specified in the Contract, at not less than
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the frequencies and in the manner specified. The Contractor shall promptly provide the
Engineer with copies of the results of all such testing carried out by the independent
laboratory.

For the purposes of this clause, an "independent laboratory" shall mean an "approved
laboratory" (as defined in subclause PSA 7.2) which is not under the management or
control of the Contractor and in which the Contractor has no financial interest, nor which
has any control or financial interest in the Contractor.

Additional testing required by the Engineer

In addition to the provisions of subclause PS 3.24.1, the Contractor is to engage services
of an independent laboratory, the Engineer shall be entitled at times during the Contract to
require that the Contractor arrange with the independent laboratory to carry out any such
tests, additional to those described in subclause PS 3.24.1 at such times and at such
locations in the Works as the Engineer shall prescribe. The Contractor shall promptly and
without delay arrange with the independent laboratory for carrying out all such additional
testing as required by the Engineer, and copies of the test results shall be promptly
submitted to the Engineer.

Costs of testing

Tests in terms of subclause C3.4.2.5(b)(i)

The costs of all testing carried out by the independent laboratory in accordance with above
shall be borne by the Contractor and shall be deemed to be included in the tendered rates
and prices for the respective items of work as listed in the Bill of Quantities and which
require testing in terms of the Specifications. No separate payments will be made by the
Employer to the Contractor in respect of any testing carried out in terms of subclause PS
3.24.1.

Where, as a result of the consistency of the materials varying or as a result of failure to
meet the required specifications for the work, it becomes necessary to carry out additional
tests (e.g. re-tests on rectified work and/or replacement materials), the costs of such
additional testing shall be for the Contractor’s account.

Additional tests required by the Engineer

Additional testing required by the Engineer, shall be reimbursed to the Contractor against
substitution of the Provisional Sum allowed therefore in the Bill of Quantities; provided
always that the costs of any such additional tests ordered by the Engineer, the results of
which indicate that the quality of the materials utilised and/or the standard of workmanship
achieved are/is not in accordance with the specifications, shall not be reimbursable to the
Contractor.

TIME LAPSE RECORDING OF CONSTRUCTION PROGRESS

The Contractor shall monitor the construction progress using a remote control drone with
camera and fixed camera located on a high point. The camera shall be at least a 5
megapixel wide angle fixed camera. The Engineer shall instruct the Contractor on the
suitable method of monitoring (fixed pole or drone, or both) and the specifications required
for the monitoring equipment.
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WORKMANSHIP AND QUALITY CONTROL

General

The onus to produce work that conforms in quality and accuracy of detail to the
requirements of the Specifications and Drawings rests with the Contractor, and the
Contractor shall, at his own expense, institute a quality control system and provide suitably
qualified and experienced engineers, foremen, surveyors, materials technicians, other
technicians and technical staff, together with all transport, instruments and equipment to
ensure adequate supervision and positive control of the Works at all times.

The cost of supervision and process control, including testing carried out by the Contractor,
will be deemed to be included in the rates tendered for the related items of work.

The Contractor's attention is drawn to the provisions of the various Standardized
Specifications regarding the minimum frequency of testing required. The Contractor shall,
at his own discretion, increase this frequency where necessary to ensure adequate
control.

On completion and submission of every part of the work to the Engineer for examination
and measurement, the Contractor shall furnish the Engineer with the results of the relevant
tests, measurements and levels to demonstrate the achievement of compliance with the
Specifications.

The Contractor shall prepare a quality management plan to be followed during the course
of the Contract.

The quality management plan shall:

a) clearly indicate the methods, programmes, procedures and other methods that the
Contractor intends using as process control to ensure compliance of materials and
workmanship with the requirements of the Contract.

b) include the proof of status of calibration of all measuring devices that are to be used
during the course of the Contract.

Inspections During Manufacturing

The Engineer shall be entitled at all reasonable times during manufacture to inspect,
examine and test on the Contractor's premises the materials and workmanship and check
the progress of all plant and equipment to be supplied in terms of the Design Works. If part
of the said plant or equipment is being manufactured on other premises the Contractor
shall obtain for the Engineer permission to inspect, examine and test as if the said plant or
equipment were being manufactured on the Contractor's premises. Such inspection,
examination or testing, if made, shall not release the Contractor from any obligations
under the Contract.

Specified inspections are to be withessed by the Engineer and all inspections are to be
done by the Engineer. The Contractor shall make all arrangements and pay all necessary
costs for the Engineer's transport, accommodation, etc.

Corrosion Protection
The Contractor shall provide adequate internal supervision to ensure that the requirements
of the corrosion protection specifications are adhered to.

In addition, during any of the corrosion protection activities specified, there shall be a
senior supervisor available to accept instructions from the Engineer (or an Engineer’s
representative; e.g. an appointed inspection authority).
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PS 4 MANAGEMENT
PS 4.1 MEETINGS
The Contractor shall attend the following meetings during the Contract:
a) Aninaugural meeting within two weeks of the Commencement Date, or as called by the
Engineer. This meeting will take place at the office of the Employer, or as otherwise
advised by the Engineer.
b) Monthly Site Meetings, on Site or as called by the Engineer, from the order to
commence the Works until the issue of the Completion Certificate.
¢) Ad hoc meetings called by the Engineer to discuss programming and coordination with
other contractors.
d) A HAZOP study.
e) Design workshops as specified elsewhere.
f) Other meetings to discuss and agree on technical details specified elsewhere or as
called by the Engineer.
g) Quarterly meetings during the Defects Notification Period as called by the Engineer —

at the Engineer’s offices in East-London, or on Site.

If the Contractor is not able to attend, apologies shall be provided 48 hours in advance.

A representative of the main Contractor, shall be present in all the meetings listed c) to g).

PS 4.2 PLANNING, PROGRAMMING AND REPORTING

PS4.2.1 Detail to be shown on Programme

The Contractor's programme, required in terms of C1.2: Contract Data, shall be in a bar
chart form (Gantt Chart), and shall show:

a)

b)

c)

d)

e)

f)

a)

The various activities, related to a time scale, for each element of the Works, including
those of Nominated and/or Subcontractors, in sufficient detail to be able to assess
construction progress.

Critical path activities and their dependencies.
For the Civil Works, the date on which each structure is ready for:
i) Installation of Mechanical and Electrical Works equipment
ii)  Testing and commissioning of Mechanical and electrical Works equipment.

For the Mechanical and Electrical Works — Pump Station the Contractor shall allow for
a period of three weeks for examination by the Engineer of each submission of the
designs, drawings or other details submitted by the Contractor for acceptance by the
Engineer. This applies to each submission required by the Engineer until the Contractor
has submitted designs and drawings which comply with the Specification and are
approved by the Engineer.

Other key dates in respect of work to be carried out by others, such as connection to
pipelines provided by others.

Key dates in respect of information to be provided by the Engineer and/or others,
including reasonable and justifiable dates by when drawings detailing reinforcement
and bending schedules for major components of each of the concrete structures are
required.

Submission of the documentation required in terms of Clause 5.3.1 of the General
Conditions of Contract

PS4.2.2 General Allowances

When drawing up his programme in terms of C1.2: Contract Data and PS4.2.1, the Contractor shall, take
into consideration and make allowance for, inter alia:
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a) Expected weather conditions and their effects

b) Known physical conditions or artificial obstructions

c) Searching for, dealing with and carrying out alterations to the existing services
d) The accommodation of public access and traffic

e) The provision and implementation of the health and safety plan in terms of the 2014
Construction Regulations, 1993 of the Occupational Health and Safety Act

f) The design, testing and approval of the concrete mixes

g) Selective methods of excavation and shoring thereof

h) The restricted working areas

i) Centreline survey of the pipeline as detailed in SANS 1200 A Amendments
j) Pipeline road and river crossings

k) The requirements and programmes of those responsible for the work carried out by
others.

) The environmental requirements as specified in the Environmental Management
Specification.

m) The time required for the Employer's designers to attend to amendments or further
detailing (e.g. for plinth reinforcement) to the Design by the Employer and associated
drawings, where such amendments are required to accommodate the Mechanical and
Electrical Works.

Updating of Programme

The Contractor shall review his progress each month and should progress lag behind the
latest accepted programme, by more than 4 weeks, he shall submit a revised programme
and method statement of how he proposes to make up the lost time. If, in the opinion of
the Engineer, such revised programme will not make up the lost time, the Engineer shall
have the right to request the Contractor to reorganize his work in a manner which will
ensure an acceptable programme. Claims for additional payment to meet any costs
incurred due to such reorganisation will not be accepted.

If any change to the critical path occurs, the Contractor shall as soon as practical notify the
Engineer in writing.

Programme as a Basis for Claims

The Contractor's programme and method statements will not be accepted as the basis for
claims for extension of time and/or additional compensation without due reference to all
relevant associated factors, and without demonstrating that a delay to the critical path
activities has resulted.

Document Format

Programmes shall be submitted in Microsoft Project format in hardcopy and softcopy.
Progress claims shall be in Microsoft Excel in accordance with the standard template
provided by the Engineer.

Progress Reporting

The Contractor shall submit a comprehensive progress report at least 48 hours prior to
each Site meeting. The progress report shall consist of at least the following documents:

a) Approved programme indicating the actual versus scheduled progress for each item on
the programme, the aggregate progress and including the “time now” line;

b) A written summary of the progress to date;
¢) Updated realistic cash flow;

d) Any delays encountered or anticipated;
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e) An information required schedule indicating any information or drawings required,;

f) A summary of all health and safety matters on site such as identifying and assessment
of risks, reporting of incidents, injuries, near-misses and providing mitigation measures
to all known risks.

g) Plant and Labour Report; and
h) Subcontractor/s progress.
i) Progress Photos

i) Updated Contractor Document Register

METHODS AND PROCEDURES

When requested by the Engineer or as required in terms of the Health and Safety or
Environmental regulations or specifications, the Contractor shall submit within 2 weeks (14
days) of date of such written request or otherwise at least 2 weeks (14 days) prior to when
the particular activity is planned to commence, whichever time is the soonest, a method
statement detailing the Contractor’'s proposed construction procedure of certain elements
of the Works.

No work shall commence before the method statement has been submitted and approved.
The approval shall not relieve the Contractor from his responsibilities in terms of the
Contract.

FORMAT OF COMMUNICATIONS

All contractual communications shall be in writing.

Any request for inspections by the Engineer shall be submitted to the Engineer in good
time, being conscious of the complexity nature of the inspection in conjunction with the
logistics for the Engineer to perform such an inspection and that sufficient notice to be
provided in accordingly to inspect such Works.

KEY PERSONNEL

The key personnel assigned to the Contractor’s team shall as a minimum be as proposed
by the Contractor in the tender offer. These staff shall not be replaced without the written
permission of the Engineer. Should any of the staff at any time not be available for full-time
assignment to the Contract, the Contractor shall submit the details of an alternative person
with equivalent or better qualifications and experience to the Engineer for approval.

MONTHLY LABOUR RETURNS

The Contractor shall submit with each statement for payment a labour return showing the
Number of Person Days and Labour Days recorded for the Contract. The returns shall be
similar to the format approved by the Engineer.

BONDS AND GUARANTEES

The form of guarantee is to be delivered to the Engineer, within the time period stated in
the Contract Data and shall be in the format as provided in the Contract Data.

PAYMENT CERTIFICATES

The statement to be submitted by the Contractor in terms of Clause 6.10 of the General
Conditions of Contract shall be prepared in accordance with the standard payment
certificate prescribed by the Engineer and shall be provided electronically in Microsoft
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Excel format. All costs incurred by the Contractor resulting from the preparation and
submission of the statements shall be borne by the Contractor.

For the purposes of the Engineer's payment certificate, the Contractor shall subsequently
be responsible, at his own cost, for making such adjustments to his statement as may be
required by the Engineer for the purposes of accurately reflecting the actual quantities and
amounts which the Engineer deems to be due and payable to the Contractor in the
payment certificate.

The Contractor shall, at his own cost, make the said adjustments to the statement and
return it to the Engineer within three (3) normal workings days from the date on which the
Engineer communicated to the Contractor the adjustments required.

Any delay by the Contractor in making the said adjustments and submitting to the Engineer
the requisite copies of the adjusted statement for the purposes of the Engineer’s payment
certificate will be added to the times allowed to the Engineer in terms of Clause 6.10.4 of
the Conditions of Contract to submit the signed payment certificate to the Employer and
the Contractor. Any such delay will also be added to the period in which the Employer is
required to make payment to the Contractor.

OCCUPATIONAL HEALTH AND SAFETY

General Statement

The Contractor shall comply with the requirements of the Project Health and Safety
Specification included in Volume 4: Site Information.

The Contractor shall provide a safe and healthy working environment and shall direct
activities in such a manner that employees and any other persons, who may be directly
affected by these activities, are not exposed to hazards to their health and safety.

The Contractor shall comply with the Occupational Health and Safety Act (Act No. 85 of
1993) (OHS Act) and Amendment Act No 181 of 1993, and the Regulations. The 2014
Construction Regulations are applicable to this Contract.

For the purpose of this Contract, the Contractor is required to sign confirmation of status as
mandatory and employer for the execution of the Contract by entering into an agreement
with the Employer in terms of the Occupational Health and Safety Act by executing the
Occupational Health and Safety Agreement form included in Part C1: Agreements and
Contract Data.

Appropriate Supervision and Equipment
All work shall be supervised and overseen by competent persons.

The Contractor shall ensure that adequate ventilation, lighting, scaffolding, ladders, lifting
devices and safety harnesses and the like are provided as appropriate for each activity.

Employer Health and Safety Requirements and Procedures

In terms of the provisions of Section 37(2) of the Occupational Health and Safety
Amendment Act, 1993 (Act 85 of 1993) hereinafter referred to as the Act, the following
arrangements and procedures shall apply between the Contractor and the Employer to
ensure compliance by the Contractor with the provisions of the Act:

a) The Contractor undertakes to acquaint the appropriate officials and employees of the
Contractor with all relevant provisions of the Act and the Regulations promulgated in
terms of the Act.

b) The Contractor undertakes that all relevant duties, obligations and prohibitions imposed
in terms of the Act and Regulations on the Contractor will be fully complied with.

¢) The Contractor accepts sole liability for such due compliance with the relevant duties,
obligations and prohibitions imposed by the Act and Regulations and expressly
absolves the Employer from himself being obliged to comply with any of the aforesaid
duties, obligations and prohibitions, with the exception of such duties, obligations and

20



PS4.94

PS 4.95

d)

e)

f)

a)

h)

C3.1: Project Specifications

prohibitions expressly assigned to the Employer in terms of the Act and its associated
Regulations.

The Contractor agrees that any duly authorised officials of the Employer shall be
entitled, although not obliged, to take such steps as may be necessary to monitor that
the Contractor has conformed to his undertakings as described in paragraphs (a) and
(b) above, which steps may include, but will not be limited to, the right to inspect any
appropriate site or premises occupied by the Contractor, or any appropriate records or
safety plans held by the Contractor.

The Contractor shall be obliged to report forthwith to the Employer and Engineer any
investigation, complaint or criminal charge which may arise as a consequence of the
provisions of the Act and Regulations, pursuant to work performed in terms of this
Contract, and shall, on written demand, provide full details in writing, to the Employer
and Engineer, of such investigation, complaint or criminal charge.

The Contractor shall furthermore, in compliance with Constructional Regulations,
acquaint himself with the requirements of the Employer’s health and safety specification
as laid down in regulation 5(1)(b) of the Construction Regulation, and prepare a suitably
and sufficiently documented health and safety plan as contemplated in regulation 7(1)
of the Construction Regulation for approval by the Employer or his assigned agent. The
Contractor's health and safety plan and risk assessment shall be submitted for approval,
to the Employer or his agent, within 14 days of the Commencement Date and shall be
implemented and maintained from the commencement of the Works. The Contractor
shall at all times be responsible for full compliance with the approved plan as well as
with the Construction Regulations and no extension of time will be considered for delays
due to non-compliance with the abovementioned plan or regulations.

The Employer, or his assigned agent, reserves the right to conduct periodic audits, as
contemplated in the Construction Regulations, to monitor that the Contractor is
compliant in respect of his obligations. Failure by the Contractor to comply with the
requirements of these Regulations shall entitle the Engineer, at the request of the
Employer or his agent, to suspend all or any part of the Works, with no recourse
whatsoever by the Contractor for any damages incurred as a result of such suspension,
until such time that the Employer or his agents are satisfied that the issues in which the
Contractor has been in default have been rectified.

The proposed type of work, materials to be used and potential hazards likely to be
encountered on this Contract are detailed throughout the Project Specifications and the
Employers' health and safety specification in Part C3.4: Particular Specifications.

Protection of the Public and Employer’s Staff

The Contractor shall at all times ensure that his operations do not endanger any member
of the public, or any municipal staff working on, or visiting the Site.

The Contractor shall take special precautions to prevent public access to any danger areas
on the Works, e.g. by temporary barricades and/or fencing. The Contractor shall maintain
barricades and/or fencing for the duration of the Contract.

Specific Risks and Hazards

The Contractor shall be aware of and shall identify the risks and hazards associated with
the execution of the Works.

The specific risks and hazards listed below have been identified and the Contractor shall
allow for these and expand upon them in preparing and maintaining the required Health
and Safety Plan:

a)
b)
c)
d)

Handling of heavy mechanical and electrical equipment.
Handling of heavy objects.
Installation of equipment with limited access.

Working at heights.
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e) Working on slippery surfaces.

f) Falling of heavy items and equipment

g) Drowning in water retaining structures and chambers.
h) Work in confined spaces and deep trenches.

i) Handling and using of explosives

i) Handling and working with and in the vicinity of live electrical equipment and cables of
various voltages.

k) Handling and working with and in the vicinity of operating equipment, including rotating
equipment such as pumps.

[) Possible exposure to liquid, gas and dust forms of chemicals to be handled, stored and
dosed on the Site, such as chlorine gas, calcium hypochlorite, chlorinated water,
limestone, soda ash, caustic soda, aluminium sulphate, other coagulants and water
treatment polymers.

m) Possible exposure to residual solids (silt/sludge) generated in the water treatment
process on Site.

n) Snakes and poisonous insects.

0) The Contractor being on Site for measuring, installation, testing or commissioning
activities whilst construction by others is ongoing.

p) Construction activities carried out by others on Site.

Contractor's Health and Safety Plan

The Contractor shall submit a Health and Safety Plan tailored for the execution of the work
under the Contract and in accordance with the Employer’s Health and Safety
Specification. The Contractor's Health and Safety Plan shall be submitted to the Employer
for approval. The Contractor shall not access the Site before the Employer has approved
the Health and Safety Plan in writing. Time lost due to delayed access to Site or
suspension of the work as a result of the Contractor's failure to submit the safety plan
timeously, shall not be used as a reason to claim for extension of time or standing time
and related costs.

The Health and Safety Plan shall at least cover the following:

a) A proper risk assessment of the Works, risk items, work methods and procedures in
terms of Regulations 9 to 30 of the Construction Regulations.

b) Identification of potential hazards and unsafe working conditions.
c) Provision of a safe working environment and equipment.

d) Statements of methods to ensure the health and safety of Sub-Contractors, employees
and visitors to the site, including safety training in hazards and risk areas (Regulation 7
of the Construction Regulations).

e) Monitoring health and safety on the site of works on a regular basis, and keeping of
records and registers as provided for in the Construction Regulations.

f) Details of the key personnel to be appointed for the work on Site in terms of Regulation 8
and other applicable regulations.

g) Details of methods to ensure that the Health and Safety Plan will be carried out
effectively in accordance with the Construction Regulations.

The Contractor's Health and Safety Plan will be subject to approval by the Employer, or
amendment if necessary, before commencement of construction work. The Contractor will
not be allowed to commence work, or his work will be suspended if he has already
commenced work, before he has obtained the Employer's written approval of his Health
and Safety Plan.
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Time lost due to delayed commencement or suspension of the work as a result of the
Contractor's failure to obtain approval for his safety plan, shall not be used as a reason to
claim for extension of time or standing time and related costs

Health of Contractors Staff

The following parts of SANS 1921 Construction and management requirements for works
contracts and associated specification data are applicable:

a) SANS 1921-6 HIV/AIDS Awareness

The associated amendments are as follows:

Sub-clause 4.2.1: The Contractor shall submit the details of qualified service providers to
the Engineer for approval. The service provider shall be recognised by the South African
Department of Health as a specialist.

Sub-clause 4.2.1: The HIV/AIDS awareness programme is to be repeated at four-month
intervals throughout the duration of the contract, but limited to a maximum of six times,
including the initial one at the start of the contract.

Cost of Compliance Occupational Health and Safety Requirements

The Contractor’s tendered rates shall be deemed to include all costs for conforming to the
requirements of this Contract in terms of Occupational Health and Safety, including those
of the Act, the Regulations and the Employer's Health and Safety Specification.

Penalties for Non-Conformance/Non-Compliance

Should the Contractor fail to comply with the provisions of the Regulations, the Contractor
will be liable for penalties as provided for in C1.2: Contract Data.

ENVIRONMENTAL MANAGEMENT

General

The Contractor shall comply with the requirements of the Environmental Management Plan
included in Volume 4: Site Information.

Cost of Compliance with Environmental Management Requirements

The Contractor’s tendered rates shall be deemed to include all costs for conforming to the
requirements of this Contract in terms of environmental management.

TARGETED LABOUR AND ENTERPRISE CONTRACT PARTICIPATION

General

In support of the National Department of Public Works’ Expanded Public Works
Programme which is aimed at alleviating poverty through the creation of temporary
employment opportunities using local labour and business to support the local community.

It is a requirement of this Contract, therefore, that the work be executed in such a manner
S0 as to maximise the use of local labour and business enterprise.

To this end, a minimum combined targeted labour and enterprise contract participation
goal is specified below, which shall be achieved by the Contractor in the performance of
the Works, failing which, penalties as described will be applied.

The combined targeted labour and enterprise contract participation goal = 30%

whilst the targeted labour contract participation goal shall achieve a minimum percentage
goal of 5%.

Definitions

For the purposes of the requirements in respect of the participation of targeted labour, the
following definitions shall apply:
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“Target area” means the Amathole District Municipal and Chris Hani District Municipal
areas. It must be noted that representation from the local communities within Intsika Yethu
and Mnquma Local Municipalities is required. These local municipalities will be impacted
directly by the project.

“Targeted enterprises” means any sole trader, partnership or legal entity that acts as a
supplier, manufacturer, service provider or sub-contractor, and which has its base of
operations in the target area.

“Targeted labour” means low and semi-skilled individuals, whose wages (excluding any
benefits) do not exceed the threshold value, who reside in the target area, that are
employed by the Contractor, or any of his/her sub-contractors, in the performance of the
contract.

“Threshold value” is R350.00 per day as adjusted from time to time (excluding any
benefits). The threshold value is not to be confused with any industry sector minimum
wage determined in accordance with the Basic Conditions of Employment Act, 75 of 1977.

“Value of the contract” means the Works Project contract sum (accepted contract
amount) less provisional sums, contingencies and VAT.

Achieving the targeted labour and enterprise contract participation

The targeted labour contract participation shall be calculated by converting the total
monetary value of wages paid to targeted labour (including that of sub-contractors).

The targeted enterprise contract participation shall be calculated by converting the total
monetary value (exclusive of VAT) of the agreements between the Contractor, or
Contractor’s sub-contractors, and targeted enterprises, to a percentage of the value of the
contract.

The sum of the targeted labour and enterprise contract participation monetary amounts
shall be evaluated as a percentage to the Value of Contract to achieve the stated goal.

The targeted labour contract participation total value of monetary wages shall be evaluated
as a percentage to the Value of Contract to achieve the stated goal.

Targeted labour contract participation

The Contractor is required to provide all skills training where necessary, so as to ensure
that a minimum level of competence is achieved and maintained, such that the various
activities are carried out safely and to the required standard. The cost of training shall be
included in the rates for the various work activities.

The Contractor will have to carry out some of the work that would normally have been
undertaken using mechanised construction methods, by using labour intensive
construction methods instead. It is left to the discretion of the Contractor to identify suitable
work activities for the intensification of labour.

Where targeted labour is to be drawn from specific local communities (defined in terms of
the target area), such labour shall be identified using the relevant Sub-Council Job-
Seekers Database. The Contractor shall request, via a Community Liaison Officer (if
required in terms of the contract), a list of suitable candidates from the database, from
which the Contractor shall make his/her final selection. The contractor shall enter into
written contracts of temporary employment with all targeted labour.

Any difficulty experienced by the Contractor in identifying candidates though the Job-
Seekers Database, or as regards any matter relating to the employment of targeted
labour, shall be immediately referred to the Employer’s Agent.

The Contractor is required to provide all informal (on-the-job) skills training so as to ensure
that a minimum level of competence is achieved and maintained, such that the various
activities are carried out safely and to the required standard. The cost of informal training
shall be included in the rates for the various work activities.

24



PS 4.11.5

C3.1: Project Specifications

No credits shall be accorded should the Contractor if:

a) The contractor/sub-contractor fail to enter into written contracts with the targeted labour.

b) Furthermore, no credits shall be accorded in respect of targeted labour employed on

work in respect of provisional sums or prime cost items. Such labour shall nevertheless
be recorded on the Monthly Project Labour Report which is required to be furnished by
the Contractor

Targeted enterprise contract participation

It is a requirement of this contract that enterprises located within the target area, as
defined, be engaged by the Contractor for the provision of supplies, services or works
necessary for the performance of this contract.

Achieving the enterprise contract participation goal:

a)

b)

c)

by engaging one or more targeted enterprises to perform commercially useful functions
in the performance of the contract;

by engaging non-targeted enterprises, who in turn engage one or more targeted
enterprises to perform commercially useful functions in the performance of the contract;

by a combination of the above.

No credits shall be accorded should the Contractor (or sub-contractors):

a)

b)
c)
d)

e)

make direct payment to third parties in connection with the contract on behalf of targeted
enterprises, when such payment is recovered by making deductions from payments
due to the targeted enterprise;

fail to enter into written contractual agreements with the relevant targeted enterprises.
make use of targeted enterprises that that do not adhere to statutory labour practices.

make use targeted enterprises engaged on work in respect of provisional sums or prime
cost items.

credits claimed towards the contract participation goal shall be denied where such
written contractual agreements contain any of the following:

i)  conditions which are more onerous than those that exist in the prime contract
(this contract);

i) payment procedures based on a pay when paid system;

iii) authoritarian rights given to the employing contractor, with no recourse to
independent adjudication in the event of a dispute arising.

In the event that a targeted enterprise sub-contracts to another targeted enterprise, only
the value of the higher level sub-contract shall be granted as credit towards achieving the
specified minimum CPGE.

In addition to the form required for contract administration (the Targeted Enterprises
Contract Participation Expenditure Report), the Contractor shall furnish the Employer’s
Agent, upon written request, with documentary evidence that the targeted enterprises
have their base of operations in the target area, copies of the contractual agreements with
the various targeted enterprises, as well as documentary proof of payments made to the
various targeted enterprises.
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PS 4.11.6 Penalties

The financial penalty to be applied for failing to meet the specified minimum combined
targeted labour and enterprises contract participation goal in the performance of the
contract (unless proven to be beyond the control of the Contractor), is as follows:

Penalty = [(Cg - Ca) +(Lg—La)]x P

Where Cg = the specified minimum combined targeted labour and enterprises
contract participation goal (expressed as a percentage).

Ca = the combined targeted labour and enterprises contract participation goal
achieved (expressed as a percentage).

Lg = the targeted labour contract participation goal achieved (expressed as a
percentage).

La = the specified minimum targeted labour contract participation goal
achieved (expressed as a percentage).

P = the value of the contract.
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ENGINEERING: DESIGN OF THE WORKS
DESIGN RESPONSIBILITIES

Where the Contractor is required to design the Works:

a) He shall do so in accordance with the Employer's Requirements as specified in Part C3:
Scope of Work and as shown on the drawings provided by the Employer.

b) He shall provide comprehensive design documentation to the Engineer for approval
before commencing with procurement, construction or fabrication of that element or
stage of the Works.

DESIGN BY THE EMPLOYER

Drawings for Tender Stage

The design prepared by the Employer and the drawings included in Part C6 are provided
for tendering purposes. The drawings must be regarded as provisional and preliminary for
Tenderers to generally assess the extent of the Works.

Drawings for Construction

Once the Contractor is given the instruction to commence the Works, the Engineer will
deliver to the Contractor copies of the drawings for which the Employer is responsible for
construction purposes and any instructions required for the commencement of the Works.
Further drawings will be issued to the Contractor in stages to allow the Contractor to
undertake the construction in accordance with his approved program, and will not be
available in entirety at commencement of the Works. From time to time thereafter during
the progress of the Works, the Engineer will issue further drawings and details as may be
necessary for adequate construction, completion and defects correction of the Works. The
Works shall be carried out in accordance with the latest available revision of the drawings.

The Contractor shall maintain a register on the Site of all drawings and revisions thereof in
the chronological order in which they are delivered to him.

All drawings and specifications and copies thereof remain the property of the Employer,
and the Contractor shall return all drawings and copies thereof to the Employer at the
completion of the Contract.

Amendments and Details to Accommodate Mechanical and Electrical Works

The Contractor shall ensure that the overall size of the pumping pipework assembly is as
per the tender drawings and fits into the pump station building as shown on the tender
drawings.

If amendments to the Design by the Employer and associated drawings are required to
accommodate the Mechanical and Electrical Works, the Contractor shall provide the
necessary details (as specified elsewhere) in good time, to allow the Employer’s designers
adequate time to attend to the design amendments. No claims for extension of time and/or
additional compensation will be considered or granted by the Engineer in connection with
delays due to late issuing of design details and/or drawings, where such reasonable delay
is a result of the Employer’s designers having to amend designs and/or drawings to
accommodate the Mechanical and Electrical Works.

DESIGN BY THE CONTRACTOR

Basis of Design
The Contractor shall perform the following:

a) Scrutinise the tender drawings.

b) Design the works and submit the designs to the Engineer. Designs shall be submitted
for acceptance to the Engineer in the form of drawings or other appropriate documents.
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Submit certified drawings of requirements at equipment/building and piping interfaces.

Approve the Engineer's drawings of civil and building details relating to equipment
requirements.

Install the equipment.
Test and commission the equipment
Trial Operation Period

Maintain the plant during the twelve month Defects Noatification Period from the date of
the Certificate of Completion issued.

The periods during which the above actions will be performed may overlap, but tenderers
shall be aware that the Engineer’s progress in producing civil and building drawings
affected by the Contractor's equipment will depend on the Contractor's timeous
submission of adequate information.

The Contractor shall:

a)

b)

c)

d)

f)

develop the details of his design and execute the Works based upon and in congruence
with:

i) C3: Scope of Works.

i) The drawings prepared by the Employer and included in C5, and any
subsequent revisions issued to the Contractor by the Engineer.

iii) Any other design details issued to the Contractor by the Engineer.

Ensure that his equipment fits into and can operate satisfactorily within the structures
shown on the drawings.

Obtain the Engineer's written acceptance of the information, specifications,
performance details, calculations and drawings submitted. This acceptance shall be
obtained before commencing with the purchase, manufacture, supply or construction of
the relevant plant and equipment.

The Engineer's acceptance shall not imply that the Engineer has checked the
Contractor's designs, specifications or drawings for suitability, correctness or
compliance with the Specification or that the Engineer has checked whether the plant
and equipment will fit buildings or structures which are existing, are being built or will be
built to suit the requirements of the Contractor as specified in drawings submitted by
him for this purpose. The Contractor shall be entirely responsible for the adequacy of
his design and for any errors, omissions or deficiency in any drawing, document or
specification supplied by him, and for any loss, damage or expense arising therefrom,
notwithstanding that such drawing, document or specification may have been approved
by the Engineer.

Bring to the attention of the Engineer any technical error or conflict in the Employer’s
requirements. The Engineer shall rule on such matters and the Contractor shall be
bound to follow this ruling.

Noting that drawings, dimensions and details of structures and equipment are supplied
to the Contractor in good faith, and thus basing the design of equipment on actual
dimensions, tolerance allowances and details measured/recorded on Site by himself
and approved by the Engineer. The Contractor shall immediately report in writing to the
Engineer, any inconsistencies, including any conflict between the drawings prepared by
the Employer and the actual dimensions measured on Site.

General Requirements

The Contractor’s design shall ensure safety, robust construction, reliability, durability,
prevention of avoidable corrosion, neatness as well as ease of maintenance and
operation.

The Contractor’s design shall allow for, as applicable:

a)

The full range of duties which can be reasonably anticipated, or otherwise are specified
elsewhere in C3: Scope of Work.
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b) The maximum pressure or vacuum which can be produced under all conditions
including blocked or closed inlet and outlet circuits.

c) Conservative service and safety factors based on approved standards or as laid down
in the printed specifications of reputable and approved manufacturers;

d) Twenty four hour per day operation (unless specified otherwise).
e) A minimum life of 100 000 hours duty before major part replacement.

f) Prevention of serious damage from normal operational problems such as blockages,
blinding, jamming, seizure, malfunction and, as far as practical, maloperation.

0g) Machines with nonoverloading characteristics shall be selected wherever possible; e.g.:
motors shall be sized so that they cannot be overloaded by the driven machine.

General Safety Requirements
Safety of designs is an overriding consideration.
Equipment which is potentially dangerous shall be designed in accordance with relevant

South African or failing availability of such, international standards which deal with the
hazard.

Hazards shall be avoided or guarded to the approval of the Engineer. Nip points shall be
guarded. Sharp corners shall be rounded off. Items such as operating handles, supports
and protrusions shall be kept clear of access ways or shall be marked clearly.

The Contractor shall cover all unsafe gaps and openings left in structures after installation
of the equipment.

Each motor driven device shall be provided with an emergency stop station in an
appropriate position.

Trip wires shall be provided along the accessible side/s of moving conveyor belts, chains,
etc., irrespective of operating speed and in addition to any guards provided. These shall
stop the driving motor when pulled.

Compliance with Occupational Health and Safety Legislation

The Contractor is responsible for ensuring that the design of the equipment provided and
the installation of this equipment comply with the Occupational health and Safety Act, Act
85 of 1993, and the regulations promulgated thereunder.

Installations which do not comply shall be corrected by the Contractor at no cost to the
Employer.

Hazardous Locations

Equipment which is to be installed in areas with hazardous area location zoning for gasses
or for dusts in terms of SANS 10108, shall comply with the requirements of that Standard.

Fail Safe Operations and Protections

Where damage can occur from normal operational or other foreseeable problems, plant,
equipment and systems shall be designed to be failsafe (i.e. shall have built in redundant
elements) or shall be failtosafe (i.e. shall return to a safe condition where no further
damage can be done in the event of a failure, malfunction, maloperation, overload and, as
far as practical, misuse).

All reasonable and economically justifiable protections to prevent or limit damage to plant
and equipment, particularly in high risk situations, shall be incorporated. Such protections
shall:

a) Act quickly enough to prevent damage.
b) Stop, or prevent from starting, all equipment at risk.

c) Activate an alarm with a labelled indicator on the control panel, HMI or SCADA mimic
whenever a protection operates.

d) Operate reliably after long inactive periods exposed to corrosive and dirty conditions.
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The Contractor shall highlight equipment limitations which can be exceeded during
operation and cannot be guarded against.

Moving Parts

The following general requirements shall apply to machines and to all equipment with
moving parts such as headstocks, extension spindles, lifting equipment, swivelling davits,
hinges, pivots and the like:

a) Rotating or swivelling shafts, pins and the like, shall be adequately supported, guided
and restrained by lubricated or selflubricating bearings, collars and/or bushes.

b) Swivelling joints on linkages and the like shall be of the "universal" or fork and rod type
with bearings or bushes fitted to the eyes or forks.

c) Abrasion resistant materials and slow speed operation shall be used for abrasive
applications.

d) Susceptibility to fatigue failure shall be minimised by proper design and manufacturing
procedures. Sharp changes in section and badly contoured welding shall be avoided
especially in components subject to fluctuating stress.

e) The locking of nuts and pins in position shall be done to the approval of the Engineer.

f)  Wearing parts shall be designed for ease of removal and replacement.

Arrangement and Mounting

The Contractor shall design the Works in accordance with the following in respect of
equipment arrangement and mounting:

a) Lifting eyes, lugs, hooks, etc., shall be provided on heavy or large items to facilitate
handling.

b) Castings and fabrications shall have machined pads for seating and shall be mounted
on either soleplates or base frames as appropriate.

¢) Where accurate alignment is required, positioning pins and/or jacking screws shall be
provided.

d) The needs of operation and maintenance including neatness, access, working space,

safety, cleaning, adjustment, handling, assembly, alignment, disassembly, removal,
etc., shall be accommodated.

Prevention of Corrosion

All items shall be designed to minimise corrosion in the environment in which they will be
exposed.

Mastics, sealants, insertion rubber or suitable gasket material shall be used to seal
unavoidable crevices between painted carbon steel surfaces or between unpainted
stainless steel; e.g. bolted connections.

The design shall ensure that all surfaces to be coated shall be accessible for fettling, blast
cleaning, painting and for maintenance of these surfaces. Stainless steel surfaces shall
be accessible for pickling and passivation. The creation of inaccessible surfaces by use of
back-to-back angles, partially open box sections or inaccessible stiffeners shall be
avoided. Inaccessible surfaces which cannot be avoided shall be fully welded closed.

The design shall provide for and accommodate the fabrication and inspection requirements
for internal weld surfaces in pipework.

DESIGN REVIEW WORKSHOP

The Contractor shall arrange, facilitate, host and participate in a series of design
workshops at which the Engineer will be present. The purpose of these workshops is to

proactively foster cooperation and collaboration between the respective teams of the
Contractor and Engineer; so that:
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a) The Contractor’'s Design can be resolved and finalised efficiently, timeously, and in
accordance with the requirements of C1.2: Contract Data and C3: Scope of Work.

b) Instances where the Contractor’s Design does not comply with C1.2: Contract Data and
C3: Scope of Work, can be identified early and delays and other consequential
problems averted.

The Contractor shall allow for a minimum of ten one-day design workshops, which shall be
held in Cape Town. The Contractor shall be responsible for all costs associated with the
hire of the venue, audio-visual equipment required, and catering. The design team
members for all components of the Works shall be present for and cooperatively
participate in each design workshop. As a minimum, the Contractor’s design team present
shall include those staff proposed by the Contractor in his Schedule of Key Personnel
Assigned to the Contract, as per the Contractor’s Proposal. The Contractor shall allow for
a team of 4 representatives of the Engineer.

HAZOP STUDY
The Contractor shall conduct a HAZOP study.

The Contractor shall arrange, facilitate, host and participate in a HAZOP study - for which a
minimum of two days shall be allowed - at which representatives of the Employer and the
Engineer will be present. The HAZOP study shall be held at a suitable conference venue
within the East-London municipal area or another mutually convenient location as
approved by the Engineer. The Contractor shall be responsible for all costs associated
with the hire of the venue, audio-visual equipment required, and catering. The Contractor
shall allow for a team of eight representatives combined from the Employer and the
Engineer.

The Contractor shall employ a suitably experienced and independent consultant approved
by the Engineer to lead the study in accordance with generally accepted industry practice.
The consultant shall provide a report detailing the findings of the study. The study shall be
undertaken at a suitable location once the Contractor’s Process and Instrumentation
Diagrams have been approved by the Engineer for this purpose.

The Contractor’'s P&IDs shall be modified by the Contractor to reflect the decisions
reached.

The Contractor’s project manager, mechanical engineering designer and electrical
engineering designer shall be present for the full duration of the study. Representatives of
the Employer responsible for planning, design, maintenance, and operation will also be
present.

AS BUILT DRAWINGS

The Contractor shall ensure that accurate as built records are kept of all infrastructure
(pipelines, interconnecting pipework and cable ducts) installed during the Contract. The
position of rise bends, junction boxes, duct ends and all other underground infrastructure
shall be given by either co-ordinates or stake value and offset. Where necessary, levels
shall also be given. A marked-upset of drawings shall be kept and updated by the
Contractor. This information shall be supplied to the Engineer’'s Representative on a
regular basis.

All information in possession of the Contractor, required by the Engineer and/or the
Engineer's Representative to complete the as-built/record drawings, must be submitted to
the Engineer's Representative before a Certificate of Completion will be issued.
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ENGINEERING: CONTRACTOR’S DOCUMENTS
GENERAL

Definition
The Contractor's Documents means all technical documentation to be provided by the
Contractor for acceptance by the Engineer, including drawings, calculations, manuals,

specifications, instructions, schedules, quality control plans and schedules, commissioning
plans and schedules, and technical details.

Each submission of Contractor's Documents shall include a Contractor’'s Notice stating that
they are ready for the Engineer’s review.

The Contractor shall sign each drawing submitted in order to indicate approval of it.

The Contractor shall take into account the approved programme when submitting the
drawings for approval and shall obtain the Employer’s Agent’s written approval, in
accordance with the said programme, before commencing the work.

General Requirements for Drawings

Drawings forming part of the Contractor's Documents shall comply with the following in
addition to other requirements specified elsewhere in C3: Scope of Work:

a) Three hard copies and an electronic copy of all drawings shall be provided.
b) A register of all the Contractor's documents and their status shall be kept.
c) Drawings shall be prepared in accordance with the latest issue of SANS 10111.

d) Designs shall be represented by two dimensional drawings in first or third angle
orthogonal projection.

e) Drawings shall be to scale, with both the scale and the drawing being large enough to
clearly show all relevant components of the plant and equipment.

f) Mechanical General Arrangement drawings shall be to Al size, and shall incorporate
as a minimum:

i) One plan view and two elevation views.
i) Sectional views where this is necessary for clarity.
iii) Details for pipework and pipe supports.
iv) Layout dimensions.
V) A descriptive drawing title

g) Item lists shall be provided on the drawing or on a separate parts list. Item descriptions
shall include the material of construction, quantity and full identification information,
including, as applicable, brand name, manufacturer’s reference number, model number,
size, rating, source, duty, quantity, etc.

h) Requirements for civil work and building details shall be specifically noted.

CONTRACTOR’S DOCUMENTS IN RESPECT OF MECHANICAL AND ELECTRICAL
WORKS - PUMP STATION

Introduction

The Contractor's Documents which shall be submitted to the Engineer for review and
acceptance in respect of the Mechanical and Electrical Works — Pump Station are listed in

the following table; which list does not limit the Contractor’s obligations in terms of the
Contract.

General Arrangement Drawings

General Arrangement Drawings of the proposed designs. The drawings shall include
layout details of pipework and pipe supports, dosing stations and metal work showing how
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the equipment is to be incorporated into the structures designed by the Engineer. The
General Arrangement drawings shall show the Contractor’'s equipment super-imposed on
drawings provided by the Employer.

PS 6.2.3 Operation and Control

a)

b)
c)
d)
e)

f)

A written description of the control system. This shall include at least as much detail as
appears in the specification.

MFD or PFD (mechanical flow diagram or process flow diagram).
Motor and instrumentation list.

Functional Design Specification with contents as per PS 9.
Control panel layouts.

Piping and Instrumentation Diagrams (PID) indicating all items of equipment,
instruments, pipe materials and diameters. All equipment and instruments shall be
tagged in accordance with a system to be approved by the Engineer, and shall be
supported by referenced detailed item lists showing brand name, manufacturer’s
reference number, model number, size, rating, source, duty, quantity etc. All pipework
(including for chemical dosing) shall be labelled with the pipe material and class. The
Contractor shall base his PID on the PID provided by the Engineer, updating and
expanding upon this accordingly.

PS6.24  Equipment

a)

b)

c)

d)
e)

f)

Equipment list; including every item of electronic, electrical and mechanical equipment
(e.g. pump, motor, switchgear, cabling, PLC, HMI, flow meter) to be provided on the
Contract shall be listed. The equipment make, model, duty, application and quantity
shall be listed.

Equipment certified drawings.

Data sheets (brochures, manufacturer's pamphlets, catalogues) for equipment giving
performance, sizing, physical and general technical data for all equipment.

All equipment design and sizing calculations.
All equipment inspection and testing reports.

All equipment design drawings.

PS6.25 Corrosion Protection

a)
b)

c)

Technical data sheets for all coatings proposed.
Blast material.

Pickling and passivating products.

PS6.2.6 MV Installation

a)
b)
c)
d)
e)
f)

9)
h)
i)

Updated MV single line diagrams

General layout drawings of all MV equipment

The internal construction drawings of the MV equipment

Complete wiring and protection diagrams of the MV equipment

MV protection settings by specialist

Detailed datasheets of all components of MV equipment, supplier detalil, etc.
Type tests of MV equipment (switchgear and transformers)

Routine test report (Transformers)

Updated earthing arrangement diagram
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FAT test report of switchgear
Quality control procedures for MV Installation

BTU sizing calcs

m) PFC calcs by specialist

PS 6.2.7 MV Motors

a)
b)
c)
d)

e)

Type Test reports

Routine Tests Reports

Quality control procedures for the MV motors

Motor starting study report (to confirm start-up voltage changes)

FAT test report of motor

PS 6.2.8 LV Switchgear and Control Gear Assemblies

a)
b)

c)
d)
e)
f)
9)
h)
i)
)

Updated single line diagrams

Updated General arrangement drawings (including door arrangement and internal
component layout)

Wiring Schematics

Components List

LV assemblies type test certificates (as applicable)
Factory acceptance test report

Protection settings

LV Switchgear room layout requirements

Field control panels drawings

Quality control procedures for LV assemblies

PS56.2.9 MV and LV Cable Routes and Supports

a)
b)
c)
d)

e)

Cable route layout and cable support systems (indoor & outdoor) layout drawings
Civil interface drawings

Cable block diagrams and cable schedules

Cable Test reports

Quality control procedures for cables and cable supports

PS 6.2.10 Earthing and Lightning Protection

a)
b)

Earthing survey report and design

Earth resistivity test results after installation

PS6.2.11 Actuators

a)
b)

Actuator list (including failsafe positions)

Quality control procedures for actuators and junction boxes

PS6.2.12 Control System

a)
b)
c)
d)

e)

Control system architecture drawings

Control Desk General Arrangement Drawings
Master PLC Panel General Arrangement Drawings
SCADA Rack General Arrangement Drawings
PLC/Substation RTU panel schematic drawings
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f) PLC/Substation RTU loop drawings

g) Control system component list

h) Control system 10 list

i) Control System equipment data sheets

i) Control system architecture drawings

k) HMI mimics

) SCADA mimics

m) SCADA tag lists

n) SCADA report design

0) Factory acceptance test (hardware) and software simulation test reports

p) Quality control procedures for control system

Instrumentation
a) Instrumentation list

b) Hook-up drawings

c) Cable schedule for power, data, control and instrumentation cables.
d) Control and instrumentation cable block diagrams

e) Instrument location and instrument junction box location drawings
f) Instrument cable junction boxes general arrangement drawings

g) Instrumentation calibration certificates

Electrical Building Services
a) Updated single line diagrams

b) Lighting samples for approval

Training
a) Training Schedule

b) Operator Training Manual (this may be identical to the operator’'s Training Manual
specified in Aur 0002).

As-Built Documents

a) As built versions of all drawings and documents submitted in terms of Items 1 to 8
above. The as-built documents shall be provided in both sepia hard copy and electronic

LIS

format, with the latter being both in editable (“rvt’, “dxf’ or “dwg” format for drawings,
MS Word format for documents and MS Excel format for schedules) and PDF format.

Operation and Maintenance Manuals
a) Contents List.

b) Two draft copies of the Operation and Maintenance Manual.

c) Six copies of the Operation and Maintenance Manual, which shall comply with the
requirements of Aur 0002.

In accordance with Clause 5.14 of the General Conditions of Contract, the Contractor shall
not be entitled to receive a Certificate of Practical Completion until the O&M Manual has
been accepted.

Tests on Completion

a) Plan containing the commissioning activities that will take place, including a proposed
programme for these activities.

35



PS6.2.19

PS 6.2.20

C3.1: Project Specifications

b) Report containing detailed schedules and documentation to record all pre-
commissioning tests undertaken and the results of these, demonstrating that the Works
have passed the pre-commissioning tests

c) Report containing detailed schedules and documentation to record all commissioning
tests undertaken and the results of these, demonstrating that the Works have passed
the commissioning tests. The report shall include the SCADA system commissioning
procedure and schedule of alarm messages, which shall additionally inserted in the
Operation and Maintenance Manual.

Other

a) Pump plinth design for pumps including the forces exerted on the pump plinths.

b) Pipe supports for the pump including the calculations for supporting the weight of valve
and for restraining thrust forces resulting from pipe reducers, check valves and bends.

¢) Drawings indicating the loads exerted by all lifting equipment on structures.

d) Design drawings of lifting equipment which indicate the vertical and horizontal limits of
the hook bowl.

e) All pump design calculations for selection, including performance curves with head,
power an NPSHR

f) Baseplate designs

g) Design of proposed signage

h) Hazop study report

i) Quality Assurance Plan covering the design of the Works

i) Quality Control Procedures (QCP’s) for all items to be fabricated and coated, showing
hold points for inspection by the Engineer and the Independent Inspectorate

k) Contractor’s Health and Safety Plan

PUMP STATION POINT CLOUD 3D MODEL

As part of the O&M manuals, the Contractor shall produce a visual 3D model of the
completed pump station that shows the entire civil, mechanical and electrical layouts.

The electronic data collection shall be done by the use of either the LIDAR or infrared
(Photometry) technologies.

The electronic data shall be processed to form a single comprehensive visual 3D model of
the complete pump station.

The 3D model shall be annotated with the P&ID information and labels.

The model shall be presented to the Employer for his acceptance. The Contractor shall
allow for at least two iterations.

The completed interactive 3D model shall be loaded onto the SCADA computer and easily
executable, in order to do a virtual walk through inside the pump station for training,
operation and maintenance measures
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ENGINEERING: TESTS ON COMPLETION FOR MECHANICAL AND
ELECTRICAL WORKS - PUMP STATION:

PREPARATION

The Contractor shall have completed and obtained acceptance for the following from the
Engineer prior to commissioning:

a) Allinstallation work, including repair to coatings and testing of all anchor fasteners.
b) Manual.
c) Cleaning of area.

Before starting up any section of the Works, the Contractor shall make all necessary
checks to ensure that the installation has been correctly carried out, that all ducts,
pipework, tanks, etc., are clean, that all equipment is correctly aligned, lubricated and
connected up, and is in all respects ready to start with safety.

The Contractor shall provide initial fill requirements, such as lubricating oil.

STARTING UP

The Contractor shall arrange for the Engineer to be present at initial startup and also for
electrical and control instrumentation subcontractors to be present.

The Contractor shall start up and test each section of the Works. These tests shall be
carried out to certify that the Works is operating in accordance with the requirements
specified and must be witnessed by the Engineer. All necessary modifications and
rectifications shall be carried out during this period.

Setpoints for equipment and process parameters which are required for the operation of
control systems shall be confirmed and recorded.

FACTORY AND SITE TEST

All required factory testing and site testing are to be witnessed by the Engineer and all
inspections are to be done by the Engineer. The Contractor shall make all arrangements
and pay all necessary costs for the Engineer's transport, sustenance, accommodation, etc.

A written description of the testing procedure shall be forwarded to the Engineer for
approval at least one week before any test.

All instrumentation and equipment shall be suitably calibrated and calibration certificates
shall be included with the test report.

The Contractor shall programme and plan the test procedure with respect to the limitations
imposed by foreseeable functional and operational conditions. Where such restrictions
exist; e.g. limited storage volume for pumping; the Contractor shall propose and execute
test procedures which optimize the technical value of the test. Planning shall be done in
conjunction with the Engineer.

Site testing, where feasible, shall be done during office hours and shall be scheduled to fit
in with normal operations.

TESTING OF CONTROL SYSTEM

Testing of the control system shall be done in accordance with the SPE-11-01.

The Contractor shall submit a schedule of all control functions to be checked on Site. This
shall be submitted to the Engineer before commissioning.

During commissioning of a new installation, each control system alarm and interlock shall
be tested and the resulting alarm messages shall be modified by the Contractor to be
acceptable to the Engineer. A schedule of alarm messages and their full explanations shall
be inserted in the Manual.
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PERFORMANCE ACCEPTANCE

The Contractor shall demonstrate to the Engineer that the Works operates as specified by

operating the plant using the specified control system over a period of at least three
consecutive days.

In addition to ensuring that the complete new installation performs successfully, the

Contractor shall carry out the following performance acceptance tests in the presence of
the Engineer.

The Contractor shall arrange for the Engineer to be present at initial start-up and also for
electrical and control instrumentation sub-contractors to be present.

The Contractor shall start up and test each section of the Works. These tests shall be
carried out to certify that the Works is operating in accordance with the requirements
specified and must be witnessed by the Engineer. All necessary modifications and
rectifications shall be carried out during this period.

Setpoints for equipment and process parameters which are required for the operation of
control systems shall be confirmed and recorded.

Performance shall not be considered to be satisfactory and acceptable until the following
conditions have been confirmed by the tests and the test results have been provided in
report form to the Engineer:

a) The functionality of the system is achieved.

b) The capacity of the pumps to ensure that they achieve the duty point specified. In the
cases where no flow meter is provided the test will be carried out by a pump down test.
If a flow meter is provided the flow will be measured directly from the meter.

¢) The crawl beam and hoist is functional.

COMMISSIONING

General

When all tests have been completed to the approval of the Engineer, the Works shall be
commissioned.

Unless the Engineer states otherwise, all of the Works, including control functions and
control systems shall be commissioned together and the process performance
requirements shall be achieved during normal operation.

Report

A comprehensive commissioning test report, including the SCADA system commissioning
procedure and schedule of alarm messages, shall be submitted by the Contractor to
complete the commissioning process.

A copy shall be inserted in the Manual.

TRAINING

General

During the Trial Operation Period, the Employer’s site staff will assist the Contractor in
operating the plant and the Contractor shall train these staff in the operation of the plant

and shall train the Employer’'s maintenance staff on the maintenance requirements and
procedures.

Operational and Maintenance Tuition

The Contractor shall provide the following tuition to eight operational staff members and
eight maintenance staff members, repeated over two sessions (as applicable to the
Contract):
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a) Start up, shut down and operating instruction for all operational modes for the Works
shall be provided. This shall be comprehensive and shall include actions to be taken in
the case of all alarm conditions and basic fault finding.

b) A layout drawing of the installation, a process flow diagram, and a P&ID shall be
provided for each Operator.

c) A printed copy of the Training Manual (as specified in Aur 0002) which forms part of the
Installation, Operation and Maintenance Manual. Three additional copies shall be
provided to the Engineer for use during the commissioning process.

Certificates and Testing

Each trainee shall be provided with certification for each training session. Certificates shall
indicate the Contractor's name and shall be signed by the trainer.

The Contractor shall conduct a test of the operational staff during commissioning of the
plant. The test shall not be longer than 15 minutes and the test paper shall be submitted
to the Engineer for acceptance. Multiple choice questions based on the information in the
Training Manual will be acceptable. Test papers need not be marked but shall be
forwarded to the Employer for assessment.

TRIAL OPERATION PERIOD

Once the Works has been commissioned to the approval of the Engineer, the Trial
Operation Period shall start and shall consist of a continuous period of operation free from
trouble. This period shall be four weeks.

The Contractor shall be available on a full time basis during this period to assist the
Engineer in conducting process and hydraulic verification tests.

During the first half of the Trial Operation Period, operate the entire Works in accordance
with the production requirements of the Employer (i.e. the Works is to be operated by the
Contractor's Commissioning Engineers). During this time, the Contractor’s personnel shall
train the Employer’s staff in all aspects of the operation and maintenance of the Works,
making allowance for repetition to the various shift workers. The training shall include
formal lectures, with the provision of lecture notes to the staff, and practical demonstration
to the staff of all operation and routine maintenance actions.

During the second half of the Trial Operation Period, oversee and supervise the operation
of the Works by the Employer; the Contractor's Commissioning Engineers shall be on Site
for at least 8 hours a day for this purpose. During this time the Contractor’s personnel shall
provide on-the-job training to the Employer’s operation and maintenance staff, so as to
ensure that they are well-trained for the operating and maintaining of the Works.

The Contractor shall monitor and maintain the Works, and correct any defects.

The Contractor shall submit to the Engineer fortnightly reports detailing the equipment
failures, plant performance and problems, training logs, and shall provide an evaluation of

the performance of the Employer’s operators, and (ii) report on the completion of the trial
operation.

Before the end of the Trial Operation Period, the Contractor shall supply two copies of "as
built" versions of all Drawings provided by the Contractor and accepted by the Engineer.
These drawings shall incorporate all changes found to be necessary during manufacture,

assembly, installation and testing. Where applicable, the Contractor shall also provide the
drawings electronically.

The Practical Completion certificate will not be issued until these "as built" drawings have
been provided.

The Works will not be considered complete for the purposes of Practical Completion in
terms of the General Conditions of Contract, until the trial operation period and any
extension thereof has been successfully completed to the satisfaction of the Engineer.

INSPECTION BEFORE PRACTICAL COMPLETION
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At the end of the Trial Operation Period, an inspection shall be done by the Contractor and
the Engineer for the purpose of Practical Completion.

DEFECTS LIABILITY

The Contractor’s responsibilities during the Defects Notification Period are specified in
Clause 7.8 of the General Conditions of Contract.

This clause is in addition to the requirements of the General Conditions of Contract.

The Contractor shall at his own cost maintain the works in good order and repair for a
Defects Natification Period initially of 12 months reckoned from the date of the Practical
Completion and shall replace any work, parts, plant or equipment which in the opinion of
the Engineer have become defective, damaged or incapable of their normal operation, due
to faulty design, workmanship or material, or incorrect application or installation, during
such 12 month period or during extension of the Defects Notification Period.

If any such replacements are required, the Defects Notification Period on the rectified
work, parts, plant or equipment shall be extended until a period of not less than six months
trouble-free operation has elapsed since the last replacement or repair.

During the Defects Notification Period the Employer's staff will carry out the normal
operational duties and routine maintenance such as oiling and greasing provided these
are clearly indicated in the Manual to be provided in terms of the Contract.

The fact that the Works or any portion thereof are made use of by the Employer for their
designed purpose during the Defects Notification Period will in no way relieve the
Contractor of any obligation.

The Contractor shall ensure that experienced technicians are immediately available
throughout the Defects Notification Period to expeditiously deal with any faults that may
develop in the operation of the Works.

If any fault shall appear or damage to any portion of the works shall occur during the
Defects Notification Period, the Engineer will inform the Contractor thereof stating the
nature of the fault or damage.

The Contractor shall forthwith investigate aforesaid fault or damage and report in writing to
the Engineer as to its cause and extent. The Contractor shall provide details of the
proposed course of corrective action within one week after having been informed of the
occurrence of the fault or damage and shall repair and restore the Works to normal
operation within a reasonable period which is acceptable to the Engineer.

ROUTINE MAINTENANCE

The Contractor shall be responsible for routine maintenance of the mechanical, electrical
and electronic works in the pump station during the Defects Liability Period, over and
above the responsibilities of the Contractor as part of the Defects Liability Period.
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PS 8 ENGINEERING: PROCESS DESCRIPTION

The process is described under the subclause “Process and Control” in PS9.
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ENGINEERING: THE MECHANICAL AND ELECTRICAL WORKS - PUMP
STATION

PREAMBLE

The Mechanical and Electrical Works for the Nggamakwe pump station shall comply with this clause.
This clause does not apply to the remainder of the Works.

PS 9.1

PS 9.1.1

PS 9.1.2

SCOPE

General

The proposed layout and configuration of the “PS9” part of the Works are indicated on the
drawings in Volume 5.

Drawings of the process flow diagram, P&ID and the preliminary electrical single line
diagrams are also included in Volume 5.

The technical requirements of the project specifications are supplemented by the
requirements of the standard specifications. The priority of the technical specifications is
as follows:

a) Project Specifications (Mechanical).
b) Project Specifications (Electrical).
c) Project Specifications (Electronic).

d) Standard Specifications.

Scope
The chief items to be provided by the Contractor for the Mechanical and Electrical
Works - Pump Station are as follows:

Pump station isolation butterfly valve on downstream side of pump station.

Multistage, ringsection centrifugal pumps with 11 kV motors, baseframe and
coupling.

Suction side isolating butterfly valves on each pump leg.
Discharge side plunger valves on each pump leg.

Discharge side isolating wedge gate valves on each pump leg.
Pipework, including flange adaptors.

Corrosion protection of pipework.

Pipework supports.

Lifting equipment.

Access ladders

Ventilation equipment.

Fire safety design

Liaison with the Eskom (the supply authority) to coordinate power supply
11kV switchboard (incl. motor starters).

11kV overhead line to supply the WTW

100 kVA 11 kV / 420 V transformers.

Power Factor Correction for each motor.

ZORC surge protection for each motor.

400V MCC.

MV cables, LV cables and cable support systems.

Bonding and earthing.
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Lightning protection

Certificates of compliance.
PLCs, HMIs and programming.
SCADA station at Pump Station.
SCADA station at Tsomo WTW.
Field Instrumentation.

Control and instrumentation cables including data communications cables and
associated peripherals.

Earthing and surge protection for power, instrumentation and control
components.

Electrical building services.

Electronic building services (including fire and intruder detection).
Functional Design Specification.

Operating and Maintenance Manual.

Spares.

Signhage.

Labelling

Inspections.

Testing.

Commissioning.

Trial Operation Period.

Training.

Rectification during Defects Notification Period.
Maintenance during Defects Notification Period.
Inspection and report during Defects Notification Period.

Configuration, Installation & Testing

The design of the installation shall provide for the completed installation to be suitable for
testing to ISO 9906 Acceptance grade 2B on Site during commissioning.

Witness Testing and Factory Inspections

The Contractor shall allow for the Engineer and Engineer’s representatives to travel from
Cape Town and the Employer and Employer’s representatives to travel from
Johannesburg for all witness testing and factory inspections.

PROCESS AND CONTROL

General
The Contractor is responsible for providing the control functions described below.

The detailed requirements for electronic equipment are specified elsewhere.

PFDs and P&IDs
The P&IDs shown on drawings 106777-PP-501 and 106777-PP-502 explains the overall

system.
Water Network

Overall

The Tsomo abstraction pump station and WTW will feed water to the Suction Reservoir. In
future the Nggamakwe Pump Station will pump water from the Suction Reservoir to the
Command Reservoir. The Command reservoir gravity feeds into the distribution network.
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As part of emergency water supply, the pump station shall transfer water from the Suction
Reservoir to the upper reaches of the Xilinxa River Dam catchment to augment the water
supply to Butterworth.

Both of these functions shall be provided by the Contractor’'s equipment.
The locality plan is shown on the drawings.

Suction Reservoir

The water level in the Suction Reservoir will be maintained by operators from the control
room at the Tsomo WTW by starting and stopping the abstraction works pumps.

The Suction Reservoir will have an operating range of approximately 4.95 metres.

Discharge point — Future Scheme

For the future scheme the destination reservoir is the Command Reservoir.
The Command Reservoir will have an operating range of approximately 5.5 metres

Discharge point — Emergency Scheme

For the Emergency Scheme the discharge point is the upper reaches of the Xilinxa Dam
with GPS coordinate as per PS 1.4.

Pump Control

Modes of operation (future and emergency)

The pump station shall have 3 modes of operation. The mode selection shall be done on
the equipment’s respective control panels.

a) Manual/maintenance mode

In this mode equipment shall be controlled from the switchgear panel or MCC and only the
essential protection (safety interlocks) shall be active in this mode. This mode is selected
by setting the local/remote switch on the equipment panel to local. A special key shall be
required to switch to manual/maintenance mode.

b) Semi-Auto Mode

In this mode equipment are controlled by the PLC control system and all protection (safety
and process interlocks) shall be active. Equipment e.g. the pumps can be started from the
pumpset HMIs via the PLC control system in this mode. This mode is selected by setting
the local/remote switch on the equipment panels to remote.

c) Auto/SCADA Mode

This mode is similar to the previous mode, but now equipment can be controlled via the
local SCADA in the control room.

Pump Station Operation (for future demand)

The pump station shall be automatically controlled based on water levels in the Suction
and Command Reservoir. If the water level in the command reservoir is low (<75%) and
the water level in the suction reservoir is sufficient (>20%) the pumps shall be started. The
control system shall monitor the water levels in the reservoirs and stop the pump if the
water level is above 95% (high) in the command reservoir (future) and/or below 20% (low)
in the suction reservoir.

The Contractor shall provide hydrostatic level meters in the Suction Reservoir and
Command Reservoir and shall transmit these levels to the pump station for incorporation
into the control system. The level meters shall also be used for providing alarms for low
level and high level in the reservoirs. Loss of communication shall not prevent automatic
operation of the pump station from continuing.

In addition to the level monitoring, a level switch shall be provided in each reservoir for low
level protection in the Suction Reservoir and high level protection in the Command
Reservoir.
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In addition to control of the pumps based on water levels in the Suction and Command
reservoir, the Contractor shall also allow for operation of the pump station in accordance
with flows measured by the ultrasonic flow meter.

The plunger valve on the discharge side of each pumpset shall be used for flow control
during start up and shutdown of the pumps. It shall also act as the check valve for each
pump line and shall be provided with a weighted lever arm to close the valve upon
electrical power failure. This valve shall be shut before a pump is started and shall start to
open when a start signal has been sent to the corresponding pump motor. In this duty it
shall be subject to the pressure difference between the pump shut-off head and the
Command Reservoir elevation (static head). For the emergency supply scheme it shall be
subject to the pressure difference between the pump shut-off head and the static head of
the emergency supply pipeline. No pumps shall be allowed to start when any plunger
valve is open and its associated pump is off.

The plunger valve shall also be used to regulate the flow during filling of the pipeline at
commissioning and, thereafter, whenever the line has been scoured. In this duty, it will
initially be subject to the full shut-off pressure of the pump.

The position indication signals from the electric actuators on the isolation valves shall be
used to ensure that a pump shall operate only when the appropriate valves are fully open.
The position indication signals from the plunger valves shall be used to ensure that a
pump shall operate only when its plunger valve is not in the closed position. The discharge
manifold check valve shall be provided with a proximity switch to indicate no flow and shut
down the pump(s) should the check valve not open within a predefined period of time.

Under controlled shut-down when three pumps are operating, the second pump shall be
prevented from shutting down within 60 seconds of the first pump shutting down in order to
prevent surge superposition. The third pump shall be prevented from shutting down within
60 seconds of the second pump. Under uncontrolled shutdown, simultaneous shut down
of operating pumpsets is acceptable in terms of the pipeline hydraulic design on condition
that the plunger valves are operating correctly.

Pump Station Operation (emergency supply)

The pump station control as part of the emergency supply shall be similar to that of the
future scheme described above except for the following:

a) The pump station shall continue to operate as long as the water level in the Suction
reservoir is sufficient (>20%).

b) The pump station shall stop when the water level in the Suction reservoir is insufficient
(<20%).

Normal Start Up

A pumpset shall start direct on line with the suction side and discharge side isolation
valves open and the plunger valve closed. The plunger valve shall start to open upon the
pump receiving a start signal and shall open over a period of approximately 60 seconds
(minimum of 30 seconds, to be confirmed during Commissioning).

A second pumpset shall also start in this manner but only once the first pump’s plunger
valve is fully open.

A third pumpset shall also start in this manner but only once the second plunger valve is
fully open.

The three pumps with the least number of operating hours shall become the duty pumps.
The pump with the least number of operating hours shall become the first duty pump.

The plunger valve opening action shall be a continuous ramp without steps.

Normal Shut Down

During a normal shut down procedure for one pump, the release orifice for the hydraulic
system of the plunger valve shall open and this shall cause the valve to close in the period
specified elsewhere. The pumpset shall stop once the valve has closed.
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During a normal shut down procedure for two pumps, the above procedure shall occur
sequentially; i.e. one pumpset shall shut down fully before the other pumpset starts its shut
down procedure. The initiation of the second pump stop procedure shall occur

60 seconds, or longer, after the initiation of the first pump shut down. The initiation of the
third pump stop procedure shall occur 60 seconds, or longer, after the initiation of the
second pump shut down.

Electrical Power Failure

“Electrical power failure” refers to both loss of supply for a substantial period as well as an
unsustainable voltage dip.

Upon electrical power failure, all operating pumpsets shall lose power and the release
orifice for each plunger valve shall open which shall cause the plunger valves to close
simultaneously over the period specified elsewhere.

The pump station shall continue to shut down and shall remain dormant for a period of
400 seconds even if the electrical supply is restored during this period. After this

400 second period, the pump station shall be allowed to re-start itself once the electrical
supply has been available and stable for a continuous period of at least 400 seconds.

Single Pump Trip

If more than one pumpset is operating, and one of the pumpsets trip, the other pumpset(s)
shall be tripped simultaneously.

Following this occurrence, any serviceable pump shall only be allowed to re-start after a
time delay of 400 seconds.

Emergency Stop

If any pump’s emergency stop is pressed, all operating pumps shall be stopped
immediately.

Following this occurrence, any serviceable pump shall only be allowed to re-start after a
time delay of 300 seconds.

Manual Operation

It shall be possible to start and stop each pumpset manually from the MV control panel in
the LV room or from the control desk. This facility shall be used during maintenance
operations and filling of the pipeline.

When a pumpset is started manually the associated plunger valve shall also be started and
operated manually.

Manual operation of the release orifice shall also be provided. Complete closure shall be
followed by pump shut down.
Pumpset Protection

Pump Shut Down 1

Under the following equipment conditions, a pump shall shut down (or prevented from
starting) and all other operating pumps shall shut down:

a) Suction and/or discharge isolation valves not fully open.

b) Low pump flow.

c) High pump flow.

d) Low Discharge Pressure.

e) High Discharge Pressure.

f)  High motor windings temperature.

g) High pump bearing temperature (drive end and non-drive end).
h) High motor bearing temperature (drive end and non-drive end).

i) Pumpset casing temperature
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i) Excessive pumpset vibration (vibration intensity measured).

k) Plunger valve remains closed for 5 seconds (to be confirmed during Commissioning)
after its pump receives a start signal.

[) Pump prevented from starting up it its plunger valve is in the open position.
Pump Shut Down 2

Under the following system conditions, a pump shall shut down and automatic control of
the remaining pumps shall cease; i.e. the pump station shall stop:

a) Low level in Suction Reservoir.

b) Closed pump station inlet isolation valve (downstream side of Suction Reservoir).
c) Closed pump station outlet isolation valve.

d) Low pump station flow (in accordance with the number of pumps operating).

e) High pump station flow (in accordance with the number of pumps operating).
Inhibit Pump Start

In addition to the protections listed above, a pump under automatic operation shall only be
allowed to start under the following condition:

a) The manifold pressure indicates that the rising main is full.
b) Pump plunger valve is fully closed.

If the rising main pressure is too low, only manual starting of any one pump, with its
plunger valve closed, shall be allowed. This is the action required in order to prime the
discharge line at commissioning and whenever the line has been scoured and requires
re-filling.

Pump and Motor Protection

See Electrical and Electronic Specifications.

High level in pump room

A float level switch shall be provided inside the pump room to raise a flooding alarm and
trip the main 11kV incomers. The float switch shall activate when the water level is
200 mm below the top of the pumpset concrete plinth level.

General Requirements
The control system shall provide the following:

a) Protection systems shall be designed to prevent damage to equipment.

b) Each of the four pumps shall become the first duty pump in accordance with the number
of operational hours per pumps.

¢) A maximum of three pumps shall operate simultaneously.

d) Switching from automatic to manual for any pump shall cause the pump to switch off if
it is operating and the other pumpset(s) shall switch off simultaneously.

e) The operation of the ventilation fan is specified elsewhere.

f) The operation of the lifting equipment is specified elsewhere.

Line Filling

When the pipeline is not full of water and it is necessary for the pump station to be made
operational, any one of the four pumps shall be able to fill the pipeline safely via its plunger
valve.

The pump shall be started from the MV control panel.

The hydraulic actuator of each plunger valve shall be manually operated (position
controlled) from the hydraulic unit itself. The Contractor shall also allow for operation of
the hydraulic unit from the MCC.
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The pumpset chosen shall be started against its closed plunger valve and the valve shall
be opened partially, by manual control, to maintain the pressure upstream of the plunger
valve. The pressure shall be equal to the Guarantee Point head of the pump, specified
elsewhere, and therefore allow a flow equal to the Guarantee Point flow into the pipeline.
This filling operation is expected to take place over a period of approximately fifteen hours.
The valve will require frequent manual adjustment of the position of the plunger valve in
order to maintain the upstream pressure and as the pressure downstream of the valve
increases.

This procedure shall be accomplished by manual operation of the equipment. Only one
pump shall be allowed to operate during line filling.

During this procedure, the process interlocks via the PLC shall be out of operation. The
electrical protection and safety interlocks shall be functional. The pump and the pump
station protections shall be temporarily suppressed by a switch control at the 11 kV motor
starter control panel. Once the pipeline is full, it shall be possible to revert to normal pump
station operation. These actions shall be manual.

This line filling procedure is expected to be done once every six months on average
although it might occur more than once during commissioning if snags are experienced.

PS 9.2.9 Instrumentation
Instrumentation shall be provided as per Electronic Specification

PS 9.3 GENERAL MECHANICAL REQUIREMENTS (Aur 0001)
The Works shall comply with Aur 0001 for the following general requirements:

Materials

Castings
Fabrication of steels
Welding

Installation

Civil and building works
Pipework supports
Baseframes
Machine guards
Shaft couplings
Gearboxes
Bearings
Lubrication

Gauges

Fasteners

Machine vibration
Noise control
Spares

Signhage
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MULTI-STAGE CENTRIFUGAL PUMPS (Aur 10 010)

Specification

The pumps shall be multi-stage, ring-section centrifugal units with horizontal shaft and
shall comply with Aur 10 010.

The fluid to be pumped will initially be raw river abstracted water as part of the emergency
supply scheme and later potable water.

The ground profile of the discharge pipeline is as shown below.
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The Suction Reservoir is as shown on the drawings and the full supply level is 797.75
masl.

The Command Reservoir is as shown on the drawings and the full supply level is
1217.60 masl.

The emergency supply discharge point is shown on the drawings and the level is 1123
masl.

The elevations of the various levels in the pump station are as shown on the drawings.
The pump station pump room floor level is at 790.20 masl.

Amendments, Additions and Detailed Requirements (Aur 10 010)

Scope (Clause 2)

The Contractor shall provide four pumpsets as shown on the drawings.

The Contractor shall provide all items specified for each pumpset, including the following:
a) Pump.

b) Pump motor.

c) Baseframe and anchor fasteners.

d) Shaft coupling.

e) Shaft/coupling guard.

Items required for the pumpsets but also specified elsewhere are as follows:
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a) Insertion magnetic flow sensor.
b) Pressure gauges.

c) Pressure transmitters.

d) Pipework.

e) Flange adaptors.

f)  Suction isolation butterfly valve.
g) Discharge isolation gate valve

h) Plunger valve.

i) Electrical and control equipment.

Performance Requirements (Clause 5)

The pump station duty with three pumps operating is expected to be 370 litres per second
at a head of 445 metres. The characteristic system curves are shown in the figure below.

Each of the four pumps shall perform in accordance with the following performance
requirements:

a) The pump guarantee point (i.e. the point at which the Contractor shall test in order to
confirm the tender guarantee for head, flow, efficiency and power demand) is 124 litres
per second at a differential head of 445 metres. This is the pump duty point with three
duty pumps.

b) The pump shall be capable of operating continuously without damage (i.e. the pump
shall be within the manufacturer’'s recommended operating range) when only one pump
is operating. This will be at an estimated differential head of 427 metres but the
tenderer/Contractor shall use both system curves (future and emergency) to calculate
the operating conditions for the pump.

As part of the emergency demand the pumps shall initially be installed with a number of
dummy (empty) stages to provide a minimum flow of 150 litres per second at a differential
head of 333 metres when one pump is in operation. The maximum flow with 2 duty units
shall not exceed 290 litres per second. The emergency supply shall consist of two duty
units and two standby units. The impeller diameter shall however be selected for the future
demand as per the performance requirements described above.

Operation and Control (Clause 6)

Control of the pumpsets is specified elsewhere in PS9 and, where differences exist, the
requirements of Aur 10 010 are secondary.

Pumps (Clause 8)

The pump shut off head (with impeller size for guarantee point) shall not be less than
475 metres.

The pumpsets shall have an operating speed of 1 500 rpm.

The pump casing shall be designed for a PN 63 rating. This applies to the full casing and
seals as it is possible that a pump casing will be subjected to the full operating pressure
developed by one of the other pumps.

The pump impellers’ diameter selected in order to produce the performance requirements
shall be no greater than 95 percent of the maximum allowable impeller diameter for the
pump model and no smaller than 5 percent above the minimum diameter.

An abrasion resistant coating is not required in this application.
The seals shall be mechanical seals of the cartridge type.

The contractor shall provide a means of removing air from the pump. This shall include at
least one tapping on the suction casing and one tapping on the discharge casing.

Automatic air release valve shall be provided with the pump.

The additional impellers and diffusers shall be provided in protective wooden boxes.
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Motors (Clause 11)

The pump motors shall comply with the electrical specification for MV electrical motors.

A motor power margin of at least twenty percent in excess of the highest designed power
requirement of the pump to be provided by the Contractor.

Instrumentation (Clause 14)

Pressure gauges and pressure transmitters shall be connected to a ring manifold with
pressure tappings (on blank flanges bolted to DN100 flanged) in accordance ISO 9906
and the specified pump testing grade.

Flow sensors shall be provided on DN100 flanged stubs.
Testing (Clause 25)

Each of the four pumps shall be tested in the factory in accordance with ISO 9906. The
acceptance grade shall be Grade 1E. Testing shall be done for flow, head, efficiency and
NPSHrequiren. The pumps shall be tested with all stages and then dismantled to remove
impellers and diffusers as required for the emergency supply scheme.

These factory tests shall be withessed by the Engineer and one representative plus
another two persons from the Employer. The Contractor shall make all arrangements and
carry all costs for transport and accommodation for the Engineer and one representative
as well as two persons from the Employer.

Casings shall be pressure tested to confirm the PN 63 rating.

Each of the four pumps shall be tested on Site in accordance with ISO 9906 Grade 2B.
Pump performance curves shall be provided to confirm that the guaranteed head, flow and
efficiency are met.

CHARACTERISTIC SYSTEM CURVES (HW EQUATION)
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ECCENTRIC AXIS BUTTERFLY VALVES (DWS 2510.04 )

Specification

Butterfly isolation valves shall comply with DWS 2510.04 .
Electric actuators shall comply with DWS 2510.02.
Corrosion protection shall comply with DWS 9900 C7.

Installation work shall comply with Aur 0001.

Scope

One DN600, PN 63 rated suction side isolation butterfly valve shall be provided for each of
the four pumps.

One DN500, PN 63 rated pump station isolation butterfly valve shall be provided on the
discharge manifold.

One spare DN400, PN 63 rated butterfly valve shall be provided
One spare DN500, PN 63 rated butterfly valve shall be provided
The valves shall be installed as shown on the drawings.

The valves shall be provided with electric actuators. Actuated valves shall be provided with
manual override. Actuators shall also be provided with manual start and stop functions at
the valve.

The Contractor shall make all arrangements and carry all transport and accommodation
costs for the Engineer and one representative of the Employer to witness the testing of the
valves at the manufacturer’s premises.

The Contractor shall make arrangements for the Engineer to inspect and witness the
testing of the valves for compliance prior to payment being made. If the valves are
manufactured and assembled locally, the Contractor shall make all arrangements and
carry all costs for the Engineer and one representative of the Employer to inspect and
witness the testing of the valves it in the workshop prior to despatch to Site. If the valve is
not manufactured and assembled locally, the Contractor shall make all arrangements and
carry all costs for an Engineer approved inspection authority to inspect and witness the
testing of the valves it in the workshop prior to dispatch. The inspection shall include a full
report on compliance with this specification and this report shall be submitted to the
Engineer prior to dispatch of the unit from the workshop.

Test certificates shall be submitted to the Engineer for all valves.

The correct operation of the equipment and achievement of the specified performance
requirements shall be demonstrated to the Engineer prior to the commissioning of the
Works.

Amendments, Additions and Detailed Requirements (DWS 2510.04 )

General (Clause 1)

The valves shall be of the double eccentric, resilient seal type.

The valves shall be suitable for the flow, internal pressure and differential pressure
conditions of the pumping system which is specified elsewhere in PS9.

These valves will be open under normal operating conditions.

They will generally be used for maintenance purposes and will not be operated on a
regular basis.

The valve provided shall have a successful record of use locally in similar applications and
shall also have had at least three years of technical support locally Africa. Service and
spares shall currently be available locally. Upgraded versions of a manufacturer’s earlier
designs which comply with these criteria are also acceptable. Valves which do not satisfy
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these requirements are not acceptable unless specifically called for in the specifications or
unless the Engineer agrees in writing.

Valves shall seal drop tight in the required direction(s) at the PN rating of the valve.
It shall not be possible to damage any component by over-torqueing.

Motor driven gearboxes shall comply with the requirements for motor driven gearboxes in
Aur 0001. Gearbox service factors shall be chosen in accordance with this specification or
shall comply with the guidelines of AGMA.

Manual gearboxes shall comply with the requirements for manual gearboxes” in Aur 0001.

Construction and Operational Requirements (Clause 2)

Handwheels shall be clockwise closing.

A slipping clutch or equivalent mechanism shall prevent over-torque which would cause
damage. Torque limiting devices which have to be replaced after activation, such as shear
pins, are not acceptable.

The main seal shall be uncompressed when the valve is open. It shall be replaceable by
removing the retaining ring.

The shaft shall be provided with o-ring seals.

The valve shall incorporate provision for attaching limit switches for signalling valve fully
open and valve fully closed.

Manually operated valves shall be provided with handwheels of a size and construction
which permit easy opening of the disc when it is subjected to a differential pressure equal
to the rated pressure difference across the disc. Handwheels shall not require a peripheral
force greater than 250 Newtons (i.e. the sum of the forces on both sides shall not be
greater than 250 Newtons).

Valves shall comply with the following additional requirements:

c) Valves shall be provided with a bypass. The bypass pipework shall be flanged pipework
and a flanged stainless steel ball valve shall be provided on the bypass.

d) Valves shall have the manufacturer's name, size, working pressure and flow direction
integrally cast with the valve body.

Manually operated gearboxes shall be provided with a stainless steel grease nipple.

Valve Material Specifications (Clause 3)

Stainless steel shall be correctly pickled and passivated. Stainless steel surfaces shall be
completely clear of ferrous stain and heat tint at commissioning.

Carbon steel parts (wrought) are not acceptable either internally or externally. This
includes high tensile items such as pins, roll pins, dowels etc.

Electrolytically applied plating of ferrous materials is not acceptable.
The application shall be taken into account in the corrosion protection of valves.

Handwheels shall be of cast or forged metal (cast iron or aluminium) or shall be of
stainless steel.

All other external metal components shall be of EN Grade 1.4401 (316).
Materials shall comply with the requirements for material in Aur 0001.
Delete Sub-Clause 3.3 to 3.5.

The valves shall be lined with a fusion bonded epoxy to a minimum dry film thickness of
250 micron and a top coat of pure aliphatic polyurethane to a minimum dry film thickness
of 25 micron.

The valves shall be coated with a fusion bonded epoxy to a minimum dry film thickness of
250 micron and a re-coatable top coat of polyurethane to a minimum dry film thickness of
40 micron.
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METAL SEATED WEDGE GATE VALVES (DWS 2510.03 — Gate Valves)

Specification

Metal seated wedge gate valves shall comply with DWS 2510.03 — Gate Valves.
Electric actuators shall comply with DWS 2510.02.

Corrosion protection shall comply with DWS 9900 C7.

Installation work shall comply with Aur 0001. The valves shall be positioned at least
1500mm downstream from the plunger valve on each respective pump line.

Scope

One PN 63 rated discharge side isolation metal seated wedge gate valve shall be provided
for each of the four pumps.

One spare DN400, PN 63 rated metal seated wedge gate valve shall be provided
The valves shall be installed as shown on the drawings.

The valves shall be provided with electric actuators. Actuated valves shall be provided with
manual override. Actuators shall also be provided with manual start and stop functions at
the valve.

The Contractor shall make all arrangements and carry all transport and accommodation
costs for the Engineer and one representative of the Employer to witness the testing of the
valves at the manufacturer’'s premises.

The Contractor shall make arrangements for the Engineer to inspect and witness the
testing of the valves for compliance prior to payment being made. If the valves are
manufactured and assembled locally, the Contractor shall make all arrangements and
carry all costs for the Engineer and one representative of the Employer to inspect and
witness the testing of the valves it in the workshop prior to despatch to Site. If the valve is
not manufactured and assembled locally, the Contractor shall make all arrangements and
carry all costs for an Engineer approved inspection authority to inspect and witness the
testing of the valves it in the workshop prior to dispatch. The inspection shall include a full
report on compliance with this specification and this report shall be submitted to the
Engineer prior to dispatch of the unit from the workshop.

Test certificates shall be submitted to the Engineer for all valves.

The correct operation of the equipment and achievement of the specified performance
requirements shall be demonstrated to the Engineer prior to the commissioning of the
Works.

Amendments, Additions and Detailed Requirements (DWS 2510.03 — Gate Valves)

General (Clause 1)

The valves shall be suitable for the flow, internal pressure and differential pressure
conditions of the pumping system.

These valves will be open under normal operating conditions.

They will generally be used for maintenance purposes and will not be operated on a
regular basis.

The valve provided shall have a successful record of use locally in similar applications and
shall also have had at least three years of technical support locally Africa. Service and
spares shall currently be available locally. Upgraded versions of a manufacturer’s earlier
designs which comply with these criteria are also acceptable. Valves which do not satisfy
these requirements are not acceptable unless specifically called for in the specifications or
unless the Engineer agrees in writing.

Valves shall seal drop tight in the required direction(s) at the PN rating of the valve. The
spindle seal shall not leak.
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It shall not be possible to damage any component by over-torqueing.

Motor driven gearboxes shall comply with the requirements for motor driven gearboxes in
Aur 0001. Gearbox service factors shall be chosen in accordance with this specification or
shall comply with the guidelines of AGMA.

Manual gearboxes shall comply with the requirements for manual gearboxes” in Aur 0001.

Construction and Operational Requirements (Clause 2)

The body shall incorporate a drain with a stainless steel plug.
Handwheels shall be clockwise closing.

A slipping clutch shall be provided to prevent damage. Shear pins and other torque limiting
devices which have to be replaced after activation are not acceptable but mechanisms
equivalent to a slipping clutch will be acceptable.

Clear indication of current valve position shall be provided.

The thrust surfaces shall be outboard of the spindle seal and shall not be wetted by the
fluid. The thrust housing shall be provided with a stainless steel greasing nipple or other
facility for lubrication.

Fixing lugs for end of travel limit switches shall be provided.
The body shall incorporate storage feet.

Manually operated valves shall be provided with handwheels of a size and construction
which permit easy opening of the wedge gate when subjected to a differential pressure
equal to the rated pressure difference across the wedge gate. Handwheels shall not
require a peripheral force greater than 250 Newtons (i.e. the sum of the forces on both
sides shall not be greater than 250 Newtons). Suitable gearboxes shall be fitted to achieve
this.

Valves of DN 250 and larger shall comply with the following additional requirements:

e) Valves shall be provided with a bypass. The bypass pipework shall be flanged pipework
and a flanged isolating wedge gate valve shall be provided on the bypass.

f) Valves shall have the manufacturer’s name, size, working pressure and flow direction
integrally cast with the valve body.

g) Athreaded tapping shall be provided both upstream and downstream of the wedge gate
valve.

Manually operated gearboxes shall be provided with a stainless steel grease nipple.
Material (Clause 3)

Guides and wedge shoes shall be of a copper based alloy or of engineering plastic or of
stainless steel.

Carbon steel parts (wrought) are not acceptable either internally or externally. This
includes high tensile items such as pins, roll pins, dowels etc.

Handwheels shall be of cast metal or shall be of stainless steel.

All fasteners shall be of EN Grade 1.4401 (316) stainless steel

All other external metal components shall be of EN Grade 1.4401 (316).
Electrolytically applied plating of ferrous materials is not acceptable.

The application shall be taken into account in the corrosion protection of valves.

Stainless steel shall be correctly pickled and passivated. Stainless steel surfaces shall be
completely clear of ferrous stain and heat tint at commissioning.

The valves shall be lined with a fusion bonded epoxy to a minimum dry film thickness of
250 micron and a top coat of pure aliphatic polyurethane to a minimum dry film thickness
of 25 micron.
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The valves shall be coated with a fusion bonded epoxy to a minimum dry film thickness of
250 micron and a re-coatable top coat of polyurethane to a minimum dry film thickness of
40 micron.

Materials shall comply with the requirements for material in Aur 0001.

PLUNGER VALVES (Aur 7030)

Specification
The plunger valves shall comply with Aur 7030.

Amendments, Additions and Detailed Requirements (Aur 7030)
Scope (Clause 1)

One PN 63 rated plunger valve shall be provided for each of the four pumps.

The valves shall incorporate the valve itself, a weighted lever, hydraulic ram and power
pack for opening and a fail to safe (close upon power failure) system. Hydraulic power
shall be provided by an electric motor driven hydraulic power pack. One power pack shall
be provided per valve and these shall be located at the valves.

The valves shall be installed as shown on the drawings.
The plunger valves shall have a lever arm with closing weight

Performance Requirements (Clause 5)

The equipment shall be selected and sized in order to achieve the functions specified in
sub-clause “Process and Control”.

The valve shall be closed when a pump starts and shall open in order to control flow into
the full pipeline.

As specified in sub-clause “Process and Control”, the valve shall be suitable for occasional
regulation of flow for filling of the pipeline whilst its upstream side is subjected to the full
shut-off head of the pump and the pressure on the downstream side is initially negligible.
The design requirements for line filling must be adequately addressed. During line filling
the valve shall operate without cavitation damage.

The valve’s operating condition, however, is in the fully open position with pumped flow
passing through it.

Operation and Control (Clause 6)

Hydraulic pressure to the actuator shall be held by a release orifice which is held closed by
an electric solenoid; i.e. a normally open arrangement. During all equilibrium and
intermediate states of the valve and pumpset, the release orifice shall open immediately
upon power failure. Upon opening of the release orifice, the weighted lever arm shall
close the valve. This action shall perform the check valve duty. The release orifice shall
be sized to provide a closing time from fully open to fully closed in maximum 4 seconds
(this period is critical and shall be confirmed on Site for all four valves).

Valve Design and Construction (Clause 7)
The valves shall have a nominal rating of PN 63.

The valves shall be designed to optimise the operating conditions described above in
“Performance Requirements”.

The complete system including the valve, actuator, power pack, linkages, etc. shall be
provided by the valve manufacturer and shall not be built from separately sourced
components by the Contractor.

Actuator (Clause 9)

It is not necessary that the actuator complies with Aur 6004.
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The complete actuation system shall be provided with the valve as a package by the valve
manufacturer.

The actuator shall incorporate hydraulic operated opening and weighted lever arm closing
systems. The hydraulic system shall be powered by an electric motor operated hydraulic
power pack.

The shatft for the actuator and lever arm shall be provided with two bearings; i.e. one at
each end. The lever arm shall not be supported by the valve shaft.

In addition to, and in conjunction with, the operational requirements of the sub-clause
“Process and Control”, the valve actuator shall be provided with a panel at the valve which
allows the operator to both open the valve at the specified ramp rate as well as operate
the solenoid for the release orifice.

Materials and Coatings (Clause 12)

Corrosion protection shall comply with DWS 9900 C7.

The valves shall be lined with a fusion bonded epoxy to a minimum dry film thickness of
250 micron and a top coat of pure aliphatic polyurethane to a minimum dry film thickness
of 25 micron.

The valves shall be coated with a fusion bonded epoxy to a minimum dry film thickness of
250 micron and a re-coatable top coat of polyurethane to a minimum dry film thickness of
40 micron.

Spares (Clause 15)

The Contractor shall provide the following:

a) three spare sets of all elastomer seals and gaskets shall be provided by the Contractor.
b) Three hydraulic oil filter elements.

c) Three hydraulic pump and motor/ram seals.

Installation (Clause 16)

The valves shall be oriented with the lever arms on the side of the pipework as shown on
the drawings in order to provide adequate separation between the four pump lines.

The valve shall be installed at least 2000mm from the pump discharge flange.

Inspections (Clause 19)

The Contractor shall make arrangements and carry all transport and accommodation costs
for the Engineer and one representative of the Employer to witness the pressure and
performance testing of the valves in the factory.

NOZZLE CHECK VALVE (Aur 7012)

Specification
Nozzle check valves shall comply with Aur 7012.

Corrosion protection shall comply with DWS 9900 C7.

Amendments, Additions and Detailed Requirements (Aur 7015)
Scope of Works (Clause 2)

One DN500, PN 63 rated double flanged nozzle check valve with spring closing shall be
provided in the discharge manifold. The valve shall be of the “Noreva Nozzle Check Valve”
type or similar approved. The valve shall be provided with a proximity switch to indicate no
flow.

The valve shall be installed as shown on the drawings.
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Performance Requirements (Clause 5)

The valves shall be suitable for the flow, internal pressure and differential pressure
conditions of pumping system which is specified elsewhere in PS9.

Design and Construction (Clause 6)

The valve will close when the pump station is not operational.
The valve shall be designed for non-slam closure.

Materials and Coatings (Clause 8)

The valves shall be lined with a fusion bonded epoxy to a minimum dry film thickness of
250 micron and a top coat of pure aliphatic polyurethane to a minimum dry film thickness
of 25 micron.

The valves shall be coated with a fusion bonded epoxy to a minimum dry film thickness of
250 micron and a re-coatable top coat of polyurethane to a minimum dry film thickness of
40 micron.

Installation (Clause 11)

The valves shall be positioned at least 6 x DN value of the discharge manifold downstream
of the ultrasonic flow meter.

Check valves shall be separated from downstream isolation valves by a distance of at least
1,5 times the pipe diameter.

Testing Requirements (Clause 14)

The Contractor shall make all arrangements and carry all transport and accommodation
costs for the Engineer and one representative of the Employer to witness the testing of the
valves.

PIPEWORK (DWS 1130)

Specification
Design and manufacture of pipework shall comply with DWS 1130.
Flanges shall comply with DWS 1130.

Amendments, Additions and Detailed Requirements (DWS 1130)
Scope (Clause 1)

The Contractor shall provide the pipework within the pump station buildings as indicated on
the drawings.

Pipework shall be flanged unless shown otherwise.

The Contractor shall provide the following:

a) Pipework, including flanges.

b) Flange fasteners.

c) Pipework supports.

d) Pipework couplings and coupling restraints.

e) Nozzles for instruments, drains and air release.

The suction and discharge manifold tees shall be of the lateral tee configuration.
Pipework configuration shall comply generally with Aur 0001 Clause 11.

Each pump discharge line shall be provide with a DN100 flanged stub with blank flange,
DN25 threaded nipple and DN25 isolation ball valve for drainage of the respective pump
line.
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DN100 flanged stubs shall be provided on the suction and discharge side of the pump for
pressure transmitters, pressure gauges and flow switches.

Pipework upstream of each pump line’s suction isolation valves shall have a pressure
rating of PN 10 or higher.

Pipework downstream of each pump line’s suction isolation valves shall have a pressure
rating of PN 63 or higher.

Interpretations (Clause 2)

Replace the first sentence in the first paragraph of sub-clause 2.2 with:

“This specification contains clauses that are generally applicable to the design, manufacture and
supply of steel pipes, specials and fittings for duties up to 6.3 MPa.

Materials (Clause 3)

Pipework shall be of carbon steel and shall be of API 5L steel grade X52 or higher.
Puddle flanges shall comply with Aur 0001.

The Contractor shall provide one puddle pipe on the discharge manifold and one puddle
pipe on the suction manifold as shown on the drawings.

Puddle pipes shall be of EN Grade 1.4162 (LDX 2101) duplex stainless steel or higher.

The discharge manifold puddle pipe shall not be designed as thrust support for the
discharge manifold.

The Contractor shall provide four insulating flange kits and shall install one at each end of
each of the two puddle pipes.

Replace the first sentence of the last paragraph of sub-clause 3.1 with:

Mild steel flanges shall be manufactured from steel plate conforming to BS 4360 or SANS
1431 Grade 300W for working pressures up to PN 25. Flanges rated more than PN 25 and
up to PN 60 shall be made from steel manufactured in accordance with BS EN 10222
Grade 460 or as approved. Flanges for pressures exceeding PN 60 and up to PN 250 shall
be special flanges and gaskets manufactured by Hydro Power Engineering or equal
approved.

Replace the last paragraph of sub-clause 3.3. with:

Asbestos gaskets in accordance with BS 1832 Grade B, and having a minimum thickness
of 1,5 mm, shall be supplied for working pressures not exceeding PN 16.

Where working pressures exceed PN 16, and for DN 400 and over, rubber "O" rings
dimensioned in accordance with BS EN 1092 Section 3.1, Fig. 4 for Types G and H
flanges, shall be supplied to suit appropriately machined flanges.

Where flanges have not been machined in accordance with the above, spiral wound
gaskets, style CG to BS 3381 shall be used. The external ring shall be made of carbon
steel and electro plated. The metal windings shall consist of Grade 316 L stainless steel
with asbestos filler.

Where flanges with flat faces are jointed, the gaskets shall be of the type manufactured by
HPE and as specified below:

The gasket shall consist of a seal ring made from ultra high molecular weight polyethylene
(UHMWPE) (section 10 mm x 5 mm minimum) which fits snugly inside a 3 mm thick x 30
mm wide (minimum) flat steel outer ring. The reuse of UHMWPE seal rings is
inadmissible.

The outer ring shall consist either of:
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a) A mild steel ring, hot-dip galvanized in accordance with SANS 121 to a minimum mean
coating thickness of 65 uym. The finish shall be of even thickness to ensure that the ring
bears evenly throughout between the two flanges.

Or
b) A 3CR12 steel ring

PS 9.9.2.4 General Requirements (Clause 5)

Replace sub-clause 5.3.1 with the following:

Only qualified welders, certified as having passed the qualification tests as specified in
Clauses 6.1 to 6.7 inclusive of API Standard 1104 or alternatively, SANS 10044: Part IV,
shall be used to do all welding required. Copies of the certificates shall be made available
to the Engineer.

Welding and inspection of welds shall be in accordance with Clauses 7 to 11.4 inclusive of
API Standard 1104 or alternatively, SANS 10044: Part Ill. Where radiographic inspection
is specified in the Amendments, the procedure followed shall be in accordance with
Clause 11.1 of API Standard 1104. Only qualified radiographers as specified in API
Standard 1104 shall be employed to do the radiography.

Internal reinforcement in the form of backing rings at weld seams shall not be permitted.

The internal weld bead/upset metal and flash on the inner surface shall not exceed 1 mm.
For pipes and specials to be joined by butt welding, the internal weld bead shall not
protrude more than 1 mm into the bore of the pipe or special. For electric resistance
welded pipes, the height of upset metal and flash on the inner surface shall not exceed

1 mm. For pipes and specials to be joined by butt welding, the internal weld bead shall be
ground flush with the pipe body for a length of 200 mm from the ends to be jointed. For
pipes and specials to be coupled by flexible couplings, external weld reinforcement or
upset metal and flash shall be ground flush with the pipe body for a length of 250 mm from
the end to be coupled and shall be free from indentations projections or roll marks

Where automatic submerged-arc welding is employed, at least one pass shall be made on
the inside and at least one pass on the outside. This shall apply for double jointing of
pipes in the factory as well. The number of longitudinal weld seams shall not exceed:

(a) 1 for pipes up to 1 000 mm nominal diameter;
(b) 2 for pipes larger than 1 000 mm and up to 2 220 mm nominal diameter.

For pipes to be joined by flexible couplings the pipe manufacturer is required to weld steel
plates not less than 50 mm x 50 mm x 16 mm thick to each end of all pipes during the pipe
manufacturing process, (i.e. before priming, lining and coating). Steel plates shall be
located far enough from each pipe end so as not to interfere with the installation of the
flexible coupling.

Add the following to sub-clause 5.3.2

Specials which require joints to be butt welded on site shall be supplied with ends bevelled
in accordance with the requirements of SANS 719, Clause 5.1.5.

In sub-clause 5.3.3.2, replace the last sentence of the first paragraph with:

Bend radii shall be three pipe diameters unless otherwise indicated on the drawings or
specified in the Bill or Schedule of Quantities.

Replace sub-clause 5.3.3.5 with:

Ends for use with mechanical couplings shall be square cut or bevelled plain ends, cut
square to the pipe axis, with all edge burrs, weld splatter and scratches removed. The
outside of the pipe shall be free of indentations, projections or roll marks for a distance of
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250 mm from each end to permit proper make-up of the coupling. Longitudinal or spiral
welds on the outside of the plain end shall be ground to plate or sheet surface for a
minimum distance of 250 mm.

Flexible couplings for plain-ended steel pipe and adaptor couplings shall be either of the
slip-on type complying with Clause 15 of BS 534 or of the slip-on type without centre
register conforming to the drawings, as scheduled. Slip-on flange adaptors for steel pipes
shall conform to the relevant drawings.

A coupling shall be able to withstand without failure a hydrostatic test pressure of twice the
working pressure specified for the pipe for which the coupling is required, and coupling
flanges shall be capable of withstanding without damage all stresses caused by proper
tightening of the bolts. Rubber rings shall comply with the relevant requirements of SANS
974: Part | and shall have a hardness of 66 to 75 IRHD.

All grinding off of welds shall conform accurately with the profile of the rolled section and
so that no flats occur on surfaces that are supposed to be curved. The centre register
(where present) shall be ground off on either side of the weld in such a manner that all
sharp edges which would result in weakening of the protective coating are removed.
Flexible couplings shall be supplied complete with all necessary bolts, nuts and rubber
jointing rings.

Replace the first sentence of sub-clause 5.3.3.7 with:

Except where specified to the contrary in the Project Specification or on the drawings, all
flanges shall be steel-plate for welding and shall conform to BS EN 1092.

All flanges shall be machined overall with gramophone finish in accordance with SANS
1123.

Marking of Pipes and Specials (Clause 6)

Upon fabrication, each special shall be hard stamped with a unique reference number to
ensure traceability. The stamp is to be 100mm from the pipe end and next to a weld. On
completion of the contract or at reasonable intervals during the contract, the following pipe
information shall be supplied to the Engineer in Microsoft Excel ® format:

a) Pipe reference number

b) Contract number

c) Date of manufacture

d) Outside diameter

e) Wall thickness/pressure rating

f) Grade of steel

g) Coating type and nominal thickness

h) Lining type and nominal thickness

i) Mass of uncoated and unlined special in kg/m

j) Applicable drilling tables stamped on the periphery of all flanges

k) Bends shall have their “centre plane” marked with two small punch marks close to both
ends of the bends to facilitate correct positioning of the bends during laying.

Storage, Handling and Transport (Clause 7)
Replace clause 7 with the following:

Specials shall be protected against damage at all stages from manufacture to delivery.
Particular care shall be taken to protect the ends of all specials against denting.
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In the transportation, loading and unloading of specials, an adequate fleet of vehicles shall
be operated and maintained at all times to ensure that specials and their protective linings
and coatings are not damaged.

Specials shall be so transported, stored and handled that they are not overstressed at any
time and fittings are not damaged in any way. Access for delivery on site might be
restricted by poor weather conditions and the Contractor shall make due allowance for
such disruption. Unless otherwise specified the pipes shall be off-loaded adjacent to the
laying position. All thin-walled and soft-coated specials shall be handled with particular
care and shall be so stored that they are not subjected to concentrated pressure from
stones or other objects. Specials damaged or cracked in any way shall be removed from
the Site at no cost to the Employer.

If cradles are used to transport the specials they must be rubber lined to avoid damage to
the coating. During transportation specials shall be safely secured.

The Contractor shall be responsible for dispatching and transporting of the pipes to site
and off-loading.

Temporary end covers shall be provided for the protection of the ends of all pipes and
specials to protect pipe linings from damage during transport and during storage and
handling on site. Suitable access along the pipeline route must be provided by the
Contractor.

Inspections and Methods of Test (Clause 8)

All welds that can be radiographically (X-ray) tested shall be radiographically tested (X-
rayed) over 100% of the weld length.

All welds that cannot be radiographically (X-ray) testes shall be dye-penetrant tested.

The Contractor shall make arrangements and carry all transport and accommodation costs
for the Engineer to inspect the pipework before they are corrosion protected.

Remove the last sentence of sub-clause 8.2.4

Add the following to sub-clause 8.3.

If a special fails to pass any of the tests specified, it will be rejected but the Engineer may
permit repairs or alterations to be made to enable the special to pass the test.

Repairs of welded joints will be permitted during the process of manufacture. Where
repairs are required the defective weld metal shall be cut out, and the parent metal
prepared by grinding, and re-welded, to the satisfaction of the Engineer.

Each repair weld shall be marked with the welder's identifying stamp.

When the repair has been made, it shall be radiographically tested (X-rayed) over the full
length of the repair.

On discovery of defective welds the Engineer may, at his discretion, call for additional
radiographic examination until it is shown that the necessary standard is being maintained.

Should a weld repair be required on a special subsequent to hydraulic testing, the repaired
special shall be retested.

Delete sub-clause 8.4.

Corrosion Protection (Clause 9)

Corrosion protection shall comply with DWS 9900 C7.

Linings shall comply with Clause 8 — Epoxy Coating Systems. The lining shall have a
minimum dry film thickness of 600 micron.
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Coatings shall comply with Clause 7 of DWS 9900 C7-Rigid Polyurethane Coating
System. The coating shall have a minimum dry film thickness of 750 micron.

The straight pipe between each plunger valve and discharge isolation gate valve shall be
lined with an abrasion and erosion resistant ceramic lining system designed for the high
velocities and turbulent flow conditions on the discharge side of the plunger valve.

Measurement and Payment (Clause 10)
Replace clause 10 with the following:

Unless specific provision is made in the Bill of Quantities, no separate payment will be
made for corrosion protection. The rates tendered will be held to cover the cost of any
protection system specified.

The unit rates shall cover the cost of the provision of each special, complete with couplings
and/or other jointing materials as appropriate, and for the design of all specials including
all drawings and shop drawings.

Unless specific provision is made in the Bill of Quantities, no separate payment will be
made for the supply and delivery to Site of any additional couplings and jointing materials
which may be required for the connection of the specials.

COUPLINGS AND FLANGE ADAPTORS (AUR 7023)

Specification
Flange adaptors shall comply with Aur 7023.

Amendments, Additions and Detailed Requirements (Aur 7023)
Scope (Clause 2)

The Contractor shall provide flange adaptors for misalignment and dismantling purposes.
These shall be in the positions as shown on drawing number 106777-MM-0503.

Performance Requirements (Clause 5)

The flange adaptors shall have the same pressure rating as the parent pipe.

Construction and Design (Clause 6)

The adaptor body and end ring shall not be made of castings, but shall be fabricated items.
Corrosion Protection (Clause 10)

Corrosion protection shall comply with DWS 9900 C7.

Couplings and flange adaptors shall be lined and coated with fusion bonded epoxy to a
minimum dry film thickness of 300 microns.

Inspections (Clause 12)

The Contractor shall make arrangements for the Engineer to inspect the couplings and
flange adaptors before they are corrosion protected.

PIPEWORK SUPPORTS (AUR 7024)

Specification
Pipework supports shall comply with Aur 7024.
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Amendments, Additions and Detailed Requirements (Aur 7024)

Performance Requirements (Clause 4)

The Contractor shall provide all pipe supports required to adequately secure the pipework
and shall anchor these pipe supports (to suitable concrete structures) in order to satisfy
the performance requirements specified.

The contractor shall provide all supports required to adequately secure the suction
isolation valves, plunger valves and discharge manifold nozzle check valve.

Construction and Design (Clause 5)

The pipework supports shall be made from Grade S355JR or better (in terms of yield
strength).

The Contractor shall provide all forces acting on pipework supports and valve supports to
the Engineer for design of the concrete plinths.

Corrosion Protection (Clause 8)
Pipe supports shall be hot dip galvanized and shall comply with DWS 9900 C7.

Inspections (Clause 12)

The Contractor shall make arrangements and carry all transport and accommaodation costs
for the Engineer to inspect the pipe support fabrications before they are corrosion
protected.

LIFTING EQUIPMENT (Aur 1003)

Specification
Lifting equipment shall comply with Aur 1003.

Amendments, Additions and Detailed Requirements (Aur 1003)
Scope (Clause 2)

The Contractor shall provide one overhead travelling crane incorporating a maintenance
platform with access ladder.

The Contractor shall provide the crane with electric long travel, electric cross travel and
electric hoisting. The Contractor shall provide the crane rails.

Performance Requirements (Clause 5)

The crane shall travel along the full length of the building and including the loading bay as
shown on drawing number 106777-MM-0503.

The crane’s rail beam shall be mounted on the top surface of the columns as shown on the
drawings.

The long travel shall be approximately 42 metres.
The cross travel shall be approximately 13 metres.

The crane shall be suitable for lifting the equipment to be provided by the Contractor but
shall, nevertheless, have a Safe Working Load of at least 15 tonnes.

Additional Requirements for Steel Gantries (Clause 11)

The rail beam is part of the gantry for the crane and shall comply with this clause.
Additional Requirements for Travelling Cranes (Clause 12)

Hoisting, long travel and cross travel shall all be electrically driven.

The crane shall be operated from an infrared wireless control. A separate local control
panel shall be provided in case the infrared wireless control fails.

In Sub-Clause 12.1.1, replace “Aur 0003” with “DWS 9900 C7”.
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Additional Requirements for Manual and Electric Hoists (Clause 14)

The electric hoist shall comply with this sub-clause

PERMANENT LADDERSs (Aur 1001)

Specification
The ladders shall comply with Aur 1001.

Amendments, Additions and Detailed Requirements (Aur 1001)
Scope

One ladder shall be designed and provided in a suitable position to provide access to the
crane from the pump room floor.

One ladder shall be provided for access to the crane service platform from the loading bay
floor.

One ladder shall be provided for access to the roof of the electrical rooms from the alley
adjacent to the storage room.

One steel access platform with steps shall be provided for each of the four discharge
isolation gate valves to allow for easy operation of the electrical actuator and handwheel.

Design and Construction (Clause 4)

The upper part of the ladders shall be designed to provide easy and safe access to the
crane platform, crane overhead service platform and roof of electrical rooms respectively.

The ladders shall incorporate a cage and, if the total rise exceeds 5 000 mm in length, the
Contractor shall provide a platform mounted on the floor and provided with steps for
access to the ladder and which will allow the total length of ladder to not exceed 5 000 mm
in length.

The ladders for the crane service platform and crane access from the pump room floor,
discharge isolation valve access platform and all peripheral fabrications shall be of hot-dip
galvanised steel.

The ladder for access to the roof of the electrical rooms shall be of EN Grade 1.4301 (304).
All anchors shall be of EN Grade 1.4401 (316) stainless steel.

Ladders shall be of carbon steel.

In Sub-Clause 4.5, replace “Aur 0003” with “DWS 9900 C7”.

Inspections (Clause 7)

The Contractor shall arrange for the Engineer to inspect all fabrications after all fabrication
work has been completed but before the fabrications are hot-dip galvanised.

VENTILATION EQUIPMENT (Aur 10 014)

Specification
The ventilation system shall comply with the drawings and shall comply with Aur 10 014.

Amendments, Additions and Detailed Requirements (Aur 10 014)
Scope (Clause 1)

The ventilation system to be provided by the Contractor shall be in accordance with the
drawings.

Two ventilation fans, each with an upstream and a downstream sound attenuator shall be
provided for ventilation into the pump room. The fans shall be installed on the roof of the
electrical rooms. A filter bank shall be provided in the pump room which shall be
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accessible from the pump room walkway. Back draught dampers shall be provided to
prevent short circuiting of air between the fans.

Two louvre mounted fans shall be provided for positive pressure in the MV switchgear
room. The louvres shall be fitted with removable filters.

One louvre mounted fan shall be provided between the pump room and cable gallery for
fresh air supply to the cable gallery. One outlet louvre shall be provided between the pump
room and cable gallery to discharge the fresh air supplied to the cable gallery. The louvres
shall be fitted with removable filters.

Performance Requirements (Clause 5)

The pump room ventilation fan system shall be sized for a duty/standby arrangement to
supply a minimum flow of 10.3 cubic metres per second into the pump room.

Operation and Control (Clause 6)

The pump room ventilation fan system shall operate continuously.

The pump room ventilation system shall supply ambient outside air to a low level in the
pump hall. The air shall pressurise the complete pump room and the majority of the air
supplied will rise and exit via the apex roof ventilators, carrying the heated air from the
motors’ energy losses. Secondary paths shall allow air to pass into the 11 kV switchroom,
cable gallery, and the control room.

Fan operation shall appear on a suitable SCADA mimic.

Design and Construction (Clause 7)

The Contractor shall provide the fan, the attenuators and all ducting and ancillary items
such as ducting inlet weather louvres, dampers and duct and fan support structures for the
pump room ventilation system.

The fans shall be of the axial flow type.
Ducting and louvres shall be of hot-dip galvanised steel.

All externally mounted inlets shall be provided with stainless steel mesh in order to prevent
access by animals.

Spares (Clause 11)

The Contractor shall provide the followings spares:

[) Two filter sets for pump room ventilations system

m) Two filter sets for MV switchgear room louvres

n) One filter set for cable gallery inlet louvre

0) One filter set for cable gallery outlet louvre

Materials and Coatings (Clause 12)

In Sub-Clause 12.1, replace “Aur 0003” with DWS 9900 C7.

External ductwork shall be painted white on all external surfaces. The primer shall be
specifically suitable for hot-dip galvanised surfaces.

Internal ductwork and the inside surfaces of all ductwork need not be painted.

Testing (Clause 17)

The Contractor shall demonstrate to the Engineer that the specified air flow is achieved.

ELECTRICITY SUPPLY

General

The Nggamakhwe Pump Station shall receive power at 11kV from an outdoor Eskom
substation adjacent to the pump station via 2 x 10 MVA 66/11 kV transformers. The
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Eskom substation and 66kV supply overhead line forms part of this Contract and shall be
done as a self-build scheme to Eskom specifications to be operated and owned by Eskom.

The electrical infrastructure downstream from the 11kV terminals of the Eskom substation
will belong to the Chris Hani Municipality. The specifications under this section applies to
the municipality’s infrastructure.

The relevant electrical parameters at the Eskom connection point for the Nggamakhwe PS
are as follows:

a) Supply voltage: 11 kV.
b) Fault level (3 phase): 2.7 kA (min) and 4kA (max)
c) Earth fault: 720A (max)

d) The point of common coupling (PCC) shall be taken as the 66kV busbar of the new
substation.

Eskom 66kV/11kV Substation and 66kV Overhead line
Refer to section PS11 and PS12.

DESIGN OF ELECTRICAL AND ELECTRONIC WORKS

The concept design for the electrical and electronic works have been done by the
Engineer. This concept design shall be confirmed by the Contractor based on the
equipment offered and shall be further developed into detail design and Contractor’'s
Documents.

The list of documents required that constitute the design deliverables are listed in PS 6.

GENERAL ELECTRICAL AND ELECTRONIC SPECIFICATIONS

The corrosion protection of the electrical and electronic equipment shall comply with

a) DWS 9900 C8: Corrosion Protection — Electrical Equipment

The colour coding of the electrical and electronic equipment shall comply with

a) DWS Colour Coding for Lights, Buttons and Switches (includes SCADA colour coding)

MV CABLE INSTALLATION

General

The MV cable installation shall comply with the

b) Engineering Standard SPE-EP-0042 MV Cables

c) Engineering Standard SPE-EE-0012: Cable Supports
d) Data Sheet: DS-PS-0042

Scope
New MV cables shall be provided as shown on the Single Line Diagram (SLD), drawing
number 106777-0504-DRG-EE-0550.

The main cable routes are shown on drawing no. 106777-0504-DRG-EE-0559 and
106777-0504-DRG-CC-0201. Detail cable routes shall be designed by the Contractor to
suit the equipment offered and shall be approved by the Engineer before cable supports
are installed and trenching starts.
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Installation

The main incoming MV supply cables shall be installed in cable ducts in the ground from
the 11 kV termination point at the new Eskom substation to the cable gallery underneath
the 11 kV switchgear room of the pump station. In the cable gallery cable ladders shall be
used to support the cables.

The pump station shall supply the new Tsomo WTW with power. A feeder cable shall be
laid to the overhead line feeding the WTW. The termination point to the overhead line
structure and the overhead line route must still be confirmed.

Cables through walls and floors shall be sealed watertight with expansion foam, screeded
over and coated similar to the surrounding surfaces.

Inside the Pump Station, the MV cables shall be installed on cable ladder.

Cables to the MV motors shall be installed in 500mm deep cable trenches (in the Pump
Room floor), which shall be filled with compacted sand and covered with a cement screed
to provide a smooth finished floor. The cables shall exit the trench onto a cable ladder to
the motor terminal box.

11 kV OVERHEAD LINE TO TSOMO WTW

An overhead line will be installed from the pump station to supply the Tsomo WTW. The
route for this overhead line have not been determined yet. Preliminary quantities have
been allowed in the bill for pricing.

MV SWITCHGEAR

General
The switchboards shall comply with:

DWA Standard Specification for MV Switchgear

Engineering Standard SPE-EE-0022: MV and LV Power Factor Correction with
Static Capacitors.

Data Sheet: DS-EP-0002.
The single line diagrams: 106777-0504-DRG-EE-0550 to 0552.

11kV Switchgear

A 11-panel 11 kV switchboard, comprising the following panels, shall be provided in the
11 kV Room of the pump station:

a) two incomer circuit breakers (CBs) for receiving supply from the 2 x 10 MVA
transformers.

b) two feeder CBs for providing supply to the local distribution transformers (100 kVA
each).

c) one feeder for new supply to the WTW (currently in construction)

d) Bus section CB and riser.

e) four DOL circuit breaker type motor starter panels for the pump MV motors.

Under normal operation the board shall be operated with the bus section closed, to ensure
the necessary fault level at 11kV busbar for starting of the motors.

Protection and Relays

Protection for the incomers and feeders shall be provided in the form of relay(s) with
following functionality as per the SLD:

a) Overcurrent (directional overcurrent on incomers),
b) earth-fault,
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c) arc protection and
d) cable differential protection (incomers only)

Protection for the motor starter circuit breakers shall be provided in the form of motor
protection relays (MPR) that shall include, but not limited to the following functionality:

e) Overcurrent

f)  Short circuit.

g) Earth Fault.

h) Number of starts allowed.

i) Loss of load/undercurrent.

j) Loss of phase.

k) Unbalance (asymmetrical).

[) Thermal over load.

m) Start/stalled.

n) Locked rotor (start-up).

0) Speed switch input.

p) Winding temperature (PT100) input.
q) E-stop

r) Arc protection shall be provided in accordance with Arc protection single line diagram.

The switchboard manufacturer shall test the protection before the switchboard is delivered
to Site, and the Engineer shall witness these factory tests at the travel cost of the
Contractor. Upon completion of the erection of the switchboard on Site, the protection shall
be re-tested and commissioned by a specialist protection sub-contractor.

The Contractor shall employ a recognized specialist protection sub-contractor for the
following, and who shall be approved by the Engineer:

a) Calculation of all protection relay settings, including liaison with the Employer to obtain
upstream relay settings and co-ordination margins.

b) Setting of all protection relays.
c) Site testing of all protection relays and associated equipment.

The Contractor shall include protection relay settings and test certificates issued by the
specialist protection sub-contractor in the Operating and Maintenance Manuals, and shall
issue copies to the Employer as required via the Engineer.

Programming software and data cables for connecting the protection relays to a laptop PC
shall be provided for each type / model of relay.

Power Meters

The incomer circuit breakers shall be equipped with summation CTs to a power meter with
time-of-use (ToU) capability to be used as a billing check meter. The power meter shall
have the capability to record and timestamp the rapid voltage changes during motor
startup, which shall be used as part of the Contractor’s motor starting compliance checks.

Power Factor Correction
PFC shall comply with:

a) Engineering Standard SPE-EE-0022: Power Factor Correction.
b) Data Sheet: DS-EP-0002

Power Factor Correction (PFC) shall be provided in the form of individual compensation
per motor, with a capacitor bank being connected directly to each motor starter as shown
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on the single-line diagram. A separate free-standing capacitor bank shall be installed in
the cable gallery, directly below the MV switchgear.

The PFC capacitors shall be rated to provide reactive compensation equal to 90% of the
motor no-load reactive power draw i.e. based on 0,9 times the motor no-load current.

Busbars

The MV switchgear shall contain a single set of busbars, rated to continuously carry a
minimum current of 630 A. The busbars and circuit connections shall be air-insulated, but
shall be completely covered with solid insulation capable of withstanding the rated
voltages.

Circuit Breaker Operation

Each circuit breaker shall be withdrawable and equipped with an electric motor-charged
spring-operated mechanism (with back-up manual charging) for performing the opening
and closing operation.

One extraction table/trolley shall be provided for the removal of the circuit breakers and the
earthing truck from the switchboard.

Auxiliary Switches

Auxiliary switches for all the circuit breakers shall be provided as follows for wiring to the
Pump Station Master PLC (incomers and feeders) and the respective Pump PLC (Motor
Starters) which shall be provided under the Contract:

Auxiliary Switches

CB Open

CB Closed

CB Racked in: service position
CB Racked out: service position
CB Racked in: earth position

Instrumentation and Indication

All instrumentation and measurement transducers shall be provided in accordance with the
single line diagrams.

Indication lamps of the multi-LED type shall be provided to indicate the following on each
panel of the switchboard:

a) CB open.

b) CB closed.

c) CB spring charged.

d) Heater on.

Voltage presence indicators of the capacitive type shall be provided on all incomer panels

to indicate if the incoming cables are live.

Cable Boxes

The panels shall be provided with air-termination cable boxes suitable for the termination
of the respective cables.

Earthing Arrangement

Circuit breaker panels shall be equipped with an integral earthing switch whereby the
circuit cable may be positively earthed. Robust mechanical interlocking shall be provided
to prevent the closing of the earthing switch unless the circuit breaker is open. A key
locking facility shall be provided to enable the earthing switch to be locked in either the
open or closed position.

The incomer circuit breaker’s earthing switches shall be electrically interlocked with the
Eskom 11kV line isolator.
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An earthing truck shall be provided for the earthing of the busbars at the incomer panels.
The truck shall be used in the place of the circuit breaker and it shall be possible to lock it
in the service position with a padlock.

Current and Voltage Transformers

Current and voltage transformers (CTs and VTs) shall be provided in accordance with the
single-line diagrams.

Control and Instrumentation Panel

An unequipped MV panel shall be provided to serve as a marshalling panel for the
switchgear hardwired signals to the PLCs. Multicore and multipair cables shall be used to
relay the signals back to the PLCs.

It shall also house the substation RTU that will be connected via an ethernet bus-network
to the IEDs and Master PLC for supervision only.

MV Control Panel

A control panel shall be provided inside the LV room for starting and stopping the motors
from the LV room. The panel shall have start/stop push buttons and indicators for all 4
pumps which shall be wired to the respective PLCs in the control room.

The Contractor shall provide a special lockable key in order to prevent manual operation of
the pumpsets without the due authorisation and access keys.

BATTERY TRIPPING UNIT (BTU)

General
The units shall comply with

a) Engineering Standard SPE-EP-0004: Battery Tripping Units
b) Data Sheet: DS-EP-0004

Scope

Battery tripping unit (BTU) comprising batteries and a charger shall be provided for each
MV switchboard to provide a 110 V dc supply for the switchgear's dc standing loads and
trip coils.

It shall be supplied and installed complete with wiring, outputs to PLC, charge indicators,
voltage sealed batteries and all necessary items.

A wall mounted 110V DC distribution board shall be provided adjacent to the BTU to
supply the switchgear DC loads.

Installation
The BTU shall be installed in the 11kV room, adjacent to the MV switchgear panels, in the
position indicated on the layout drawing no. 106777-0504-EE-0559.

The BTU shall be connected to the Pump Station Master PLC and all alarm signals and
status signals shall be brought out to a terminal block in the Master PLC panel for this
connection.
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DISTRIBUTION TRANSFORMERS

General
The transformers shall comply with
a) Engineering Standard SPE-EP-0023: Distribution Transformers

b) Data Sheet: DS-EP-0023

100 kVA Transformers

Two new 100 kVA 11000 / 420 V distribution transformers shall be provided in the
transformer bays along the outside of the Pump Station, in the positions indicated in layout
drawing no. 106777-0504-DRG-EE-0559.

The transformers shall supply the small power and lighting, and all LV and control
equipment of the Pump Station.

The transformers are both individually rated to supply the entire Pump Station LV load, but
only one shall be connected to the main distribution board at any given time (mechanical
changeover in LV panel).

A concrete bunded area shall be constructed for each transformer for oil catchment.

Each transformer bay shall be under roof, but open to the front with structural steel gates.

MV ELECTRIC MOTORS

General
The MV motors shall comply with

a) Engineering Standard SPE-EP-0008: MV Motors
b) Data Sheet: DS-EP-0008

The motor rated power indicated on the single-line diagram is the Engineer’s estimate and
the actual rated power shall be selected by the Tenderer to suit the offered pump and
provide the specified rating margins.

Specific Requirements
The pump motors shall be 11 kV cage induction motors with rated speed, cooling method
and mounting arrangement as stated in Detail Sheet No. EP-0008.

The starting (locked rotor) current of the motors shall be limited to a maximum of 350% of
the motor rated nominal current. This shall include the 20% tolerance allowed by SANS
60034-1. Notwithstanding the above the start-up current shall not exceed 210 A. The
starting (locked rotor) power factor of the motors shall be limited to a minimum of 15%.

Bearings
Motors shall be provided with oil lubricated bearings. Grease lubrication is not acceptable.

Slide bearings are preferred. Oil lubricated rolling element bearings are acceptable if slide
bearings cannot be provided.

All operational states, including run down following electrical supply failure, shall be
designed for so that no damage is caused.

Each bearing shall be provided with seals to exclude water and solids.

Surge Suppressors

Surge suppressors of the Zorc type or equal approved shall be provided in the terminal box
of each motor.

72



C3.1: Project Specifications

PS 9.23.5 Testing

PS 9.24

PS 9.24.1

PS 9.24.2
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A witnessed factory acceptance test shall be performed which shall include a temperature
rise test, routine tests and additional tests indicated on the data sheets.

In addition to general testing of the motors the Contractor shall also take motor starting
measurements that shall include the following:

a) starting current of the motors

b) the rapid voltage changes caused by motor starting for the different starting scenarios
(one motor starting, one motor running and one starting etc.) at the 11kV busbar and
66kV busbar.

¢) This study findings shall be presented as part of the Testing and Commissioning Report.

LV ELECTRICAL INSTALLATION

General
The LV electrical installation shall comply with:

a) Engineering Standard SPE-EE-0011 LV Electrical Cables
b) Engineering Standard SPE-EE-0012: Cable Supports
c) Data Sheet: DS-EE-0011

LV Cable Installation

Heavy duty mild steel hot-dipped galvanised cable ladders shall be provided to support
power cables.

Heavy duty mild steel hot-dipped galvanised wire mesh cable tray shall be provided to
support control and instrumentation cables.

Control and instrumentation cables shall be installed at least 300 mm away from power
cables.

Inside the Pump Room the LV cables shall be installed inside the trenches provided in the
pump station floor and on cable ladder where the cables exit the trenches.

Inside the Pump Room control and instrumentation cables shall be installed inside the
trenches provided in the pump station floor and on wire mesh cable tray where the cables
exit the trenches.

Cables shall enter and exit the LV MCC board from the bottom of the panel.

All surface-mounted conduits used for the installation of LV cables shall be hot-dip
galvanised.

Cables through walls and floors shall be sealed watertight with expansion foam, screeded
over and coated similar to the surrounding surfaces.

LV ELECTRIC MOTORS

General
LV motors shall comply with:

a) Engineering Standard SPE-EE-0025: LV Electric Motors

The motor rated power indicated on the single-line diagram is the Engineer’s estimate and
the actual rated power shall be selected by the Tenderer to suit the offered equipment and
provide the specified rating margins.

LV SWITCHGEAR AND CONTROLGEAR ASSEMBLIES
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General
The LV motor control centre shall comply with

a) Engineering Standard SPE-EE-0010: LV Switchgear and Controlgear Assemblies
b) Data Sheet: DS-EE-0010.

The LV MCC and Local Control Table attached to the specification contain details of the
starters, control and indication which shall be provided in the MCC.

Drawing 106777-0504-DRG-EE-0554 shows a single line diagram of the MCC.

Assemblies
The MCC shall consist of the following:

a) Two main incomer sections.

b) Manual changeover panel (with mechanical interlock) (for selection of transformer
supply).

c) Power supply and control compartments for the required incomer, pump motor starters,
and other equipment.

d) Building services distribution section (small power and lighting) (also see Electrical and
Electronic Building Services Section)

e) Ventilation fan feeders.

f)  Actuator feeders

g) Single phase supplies to the 11kV Switchgear, BTU

h) Single phase supplies to instrumentation and control (via isolator transformer)

i) Terminal strip for termination of all control wiring. All control inputs and outputs for each
LV motor shall be wired to the relevant pump PLC. Only the power supply (main circuit
breakers open/close, control voltage, etc) shall be wired to the Master PLC.

Local Control Stations

A pedestal mounted Emergency Stop Station shall be installed within arm’s length on both
sides of each MV motor.

Installation
The assembly shall be installed in the LV distribution room.

The MCC shall be earthed to the building earth bar.

All cables shall enter and exit the MCC from the bottom.

ELECTRICAL ACTUATORS

Generals
The electrical actuators shall comply with:

a) DWS 2510 02: Auxiliary drives
b) Detail Sheet DS-EE-0026

Installation

A 3-pole switch-disconnector shall be installed within arm’s length of the actuator. The
signal from the switch-disconnector shall be wired back to the respective pumpset PLC.

EARTHING AND BONDING
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Generals
Earthing and bonding shall comply with:

a) Engineering Standard SPE-EE-0020: Earthing of Industrial MV and LV Electrical
Installations as varied below.

b) Earthing shall be installed as per drawings 106777-0504-DRG-EE-0560 to 0561.

Earth Electrode
A building ring earth electrode (70mm2 Bare Copper Earth Conductor) shall be installed
around the pump station and reservoir, inside the concrete foundations.

For the pump station, the earth electrodes shall be brought out to a building earth bar,
which shall be installed in the cable gallery of the 11kV Switchroom. The earth electrode of
the reservoir shall also be connected to this earth bar.

A 1500mm earth rod (16mm Diameter, copper plated, with 2000mm tail) shall be installed
at each corner of the pump stations and at an even spacing around reservoir foundations.

Earthing Conductors

Earthing conductors shall be PVC-insulated copper conductors or bare earth copper
conductor as indicated and sized in accordance with the earthing schematic drawings.

Earth Continuity Conductors
Earth continuity conductors shall be provided with all MV and LV power cables to electrical
equipment and as shown on the single-line diagrams.

Where no separate earth continuity conductor is shown on the single-line diagrams, the
intention is that a spare core in the power cable shall serve this function.

Bonding

All accessible extraneous conductive parts of electrical equipment/electrically-driven
equipment shall be bonded in accordance with SANS 10142-1.

LIGHTNING PROTECTION

General
Lightning Protection shall comply with:

a) Engineering Standard SPE-EE-0021: Lightning Protection for Structures.

Lightning protection shall be installed as for the pump station as per drawings 106777-
0504-DRG-EE-0560 to 0561 and for the reservoir as per drawing 106777-0503-DRG-ST-
0406.

Pump Station Lightning protection
500mm High aluminium vertical air termination rods (finials) shall be installed on each
corner of the roof of the pump station.

A 50mm?2 aluminium down conductor shall be installed from each termination rod around
the top edge of the roof structure (roof edge conductor) and down to the earth electrode
(down conductor) at each corner of the pump station building.

Down conductors shall be installed in uPVC ducts which shall be installed inside the pump
station walls.

The bottom edge of the telemetry mast shall be connected to the earth electrode with
50mm?2 aluminium conductor.

Bi-metallic connectors shall be used to interconnect copper earth electrode and aluminium
down conductors. A test joint shall be installed for each of these connections.
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Reservoir Lightning protection

500mm High vertical air termination rods (finials) shall be installed on top of the reservoirs,
spaced at even intervals.

An associated 50mm?2 aluminium down conductor shall be installed from each termination
rod around the top edge of the reservoir and down to the earth electrode (down
conductor).

Down conductors shall be installed inside the reservoir walls, clamped to the reservoir
rebar.

Bi-metallic connectors shall be used to interconnect copper earth electrode and aluminium
down conductors. A test joint shall be installed for each of these connections.

GENERAL INSTRUMENTATION AND CONTROL INSTALLATION

General

The electronic installation shall comply with:

a) Engineering Standard SPE-11-0001: General Electronic Installation
b) Engineering Standard SPE-II-0003: Industrial Network Installation
c) Data Sheet: DS-11-0001

Appended Tables and Schedules

The following preliminary lists are appended to the Instrumentation and Control Particular
Specification.

a) Instrumentation and control cable schedule.

b) I/O List.

The lists shall be further developed as part of the detail design by the Contractor.

Electricity Supply

A single-phase 230V 50Hz supply shall be provided from the LV MCC in the LV supply
room to the PLCs panel via a UPS. Electrical supplies (230V ac and 24V dc) shall be
provided to equipment contained in the PLC panels, to the control desks and to field
instrumentation from the PLC panels as required.

Another single-phase 230V 50Hz supply shall be provided from the LV MCC in the LV
supply room to the SCADA computer and screens via a second UPS.

Control Cables
Control cables shall be provided as required for control circuitry of all controlled equipment.

Control cables shall be 600 / 1000V multicore 1,5mmz2 copper conductor, PVC-insulated
cables with galvanised steel wire armouring and PVC serving.

Instrumentation Cables

Instrumentation cables shall be provided as required for all instrumentation signals, where
the instrumentation is not equipped with integral cables long enough to reach the control
desks or PLC panels.

Instrumentation cables shall be twisted pair, copper conductor, individually and overall
screened, PVC-insulated with galvanised steel wire armouring and PVC serving.

Data Cables

The following cables shall be provided to create the PLC/SCADA network and links to
associated equipment;

a) Master PLC to Pump Set PLCs: CAT 5 cables.

b) PLC to HMIs: Cat 5 (or dedicated cable to suit HMI and PLC offered).
76



PS 9.30.7

PS 9.30.8

PS 9.30.9

PS 9.31

PS 9.31.1

PS 9.31.2

C3.1: Project Specifications

c) PLCto SCADA: CAT 5 Cable.

d) Master PLC to WTW PLC: 8 core single mode fibre optic.

e) PLCs to MV switchgear control panel/junction box: Multicore/Multipair.

f) PLCs to MV switchgear relays (via substation RTU): CAT 5 cable (for monitoring only)

g) Pump PLC to pump set instrument junction box: Multicore/Multipair.

Fibre optic installation
An 8 core blow in fibre optic cable shall be installed from the Pump Station to the future
reservoir and also to the WTW control room.

The fibre shall be blown into microducts in a 32mm HDPE cable duct next to the pipeline
route indicated on the layout drawing 106777-CC-0100. Another similar cable shall be
installed to the WTW.

The 32 mm ducts shall be installed with polyester draw wire with breaking capacity of at
least 800 kg if the microducts will be drawn in afterwards.

Telebox draw pits shall be installed along the route at intervals not more than 250 meters.
The drawpits shall be buried, but a special ball marker for locating the box shall be
installed on top of the lid.

Junction Boxes

A junction box shall be provided for each motor/pump set for connecting integral
instrumentation cables of equipment / instrumentation to the relevant pump set PLC
panels.

7 segment displays for the pumpset’s thermal and vibration instruments shall be mounted
on the junction box for monitoring of the pumpset parameters.

The instrumentation cables shall be connected to conventional cables via terminal strips in
the junction boxes.

Junction boxes shall be installed adjacent to the electric motor in an easily accessible
location on a purpose made stand or bracket which is not in the way of maintenance
required to equipment in that area.

UPS

One UPS shall be installed inside the Master PLC panel (for PLCs and instruments) and
one in the SCADA 19” rack.

UPSs shall comply with SANS 62040.

Adequate provision shall be made for ventilation of the UPSs inside the PLC panel and
computer rack.

PROGRAMMABLE LOGIC CONTROLLER

General
The PLC installation shall comply with

a) Engineering Standard SPE-11-0002: Programmable Logic Controllers
b) Data Sheets: DS-11-0002
The Control Architecture is depicted on drawing no. 106777-0504-DRG-0563.

Scope

A system of networked programmable logic controllers (PLCs) shall be provided as
illustrated on the Control Architecture drawing. The system shall comprise a master PLC
(referred to as the “PS Master PLC”) and four pumpset PLCs.
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A dedicated pumpset PLC (referred to as “Pump No.x PLC”) shall be provided for each of
the four pumpsets. The pumpset PLCs shall be networked with the PS Master PLC and
the SCADA system in the Control Room.

The communication medium shall be Ethernet between the PLCs.

As part of the detail design, the Contractor shall produce a Control System Functional
Design Specification (FDS) that describes how the PLC system will be programmed and
configured.

The Contractor shall allow for at least two iterations of the document and one meeting with
the Engineer and DWS for the client to review the FDS.

The Contractor shall involve the PLC OEM (original equipment manufacturer) with the
design of the network architecture according to their preferences and with the
commissioning of the control system.

All control signals shall be hardwired to the PLC.

All intelligent electronic devices, such as MV switchgear, power meters, intruder detection
alarms, fire detection alarms, instrumentation and Telemetry shall be connected to the
PLC for monitoring and control purposes.

PLC Software

The PLCs shall be programmed to provide automatic operation of the works according to
the specified control system.

The PLCs shall be programmed using the IEC 61131 standard or compatible equivalent.

The PLCs shall be programmed to provide the required Pump Station monitoring and
controls.

Input and Outputs

Digital input / output cards shall be 24 Vdc and analog input / output cards 4- 20mA current
loops. Temperature probes (PT100) shall not be directly wired into the PLCs, but shall
include transmitters that provide a 4-20mA signal.

The input / output modules shall be provided with their own power supply independent
from the CPU power supplies.

An indicative 1/0O count is provided attached to this specification. This shall only serve as a
guide to Tenderers, and the Contractor shall be responsible for determining and providing
all the required I/O including spares to provide the specified control and monitoring
functions.

Data Communication
The following communications shall be utilised:

a) PLC to PLCs: Industrial Ethernet protocol

b) PLC to HMIs: use Industrial Ethernet or a propriety protocol common to both the offered
PLCs and HMIs

c) PLCsto SCADA: Industrial Ethernet protocol
d) Master PLC to WTW PLC: Industrial Ethernet protocol

e) PLCs to MV switchgear control panel: Analog (4-20mA)/Digital (for control and
protection)

f) PLCs to MV switchgear relays (via substation RTU): Industrial Ethernet protocol or
fieldbus (for monitoring only)

g) PLC to Instrument Junction Box: Analog (4-20mA)/Digital

PLC Panel
A PLC panel shall be installed in the Control Room and include the following hardware:
a) PS Master PLC
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b) Master PLC HMI,

c) dc power supplies

d) UPS

e) Main network switch

f)  Fibre optic patch panel

It shall also serve as a marshalling panel with the back half of the panel being used for this
purpose.

The PLC panel shall be floor standing and olive green in colour.

The PLC panel doors shall be fitted to the front and rear of the panel and the front doors
armour-plated glass windows for viewing the status of the PLC.

The PLC panel shall be properly ventilated with extractor fans and filter blocks. Special
care shall be taken to the panel housing the UPS.

The PLC CPU shall be located in the top front section of the PLC panel. 1/O blocks, relays
controls (front) shall be wired to the terminal blocks in the marshalling panel (rear) from
where cables to field instruments and other equipment shall be run.

The panel shall be large enough to allow for all required equipment plus 20% spare space.

Power distribution and instrument supply circuit breakers shall be located in the front of the
PLC panel.

A 16A SSO shall be provided in the front bottom of the PLC panel for the programmer’s
laptop.

A panel light, connected to a door switch shall be provided.
An earth bar and UPS shall be supplied at the bottom of the PLC panel.

Control Desk

A Control Desk shall be installed adjacent to the window of the Control Room, overlooking
the pumps. Four HMiIs shall be installed in the control desk for control and monitoring of
the associated pump sets and auxiliary/common equipment and instrumentation. The desk
shall be ergonomically designed the operator and can operate the pumps while standing
and looking out at the pump sets.

The pump set PLCs shall also be installed in the Control Desk.

Power to the Control Desk shall be obtained from the UPS supply in the Master PLC panel.
The PLC panel shall be floor standing and olive green in colour.

The PLC panel doors shall be fitted to the front of the panel.

The PLC panel shall be properly ventilated with extractor fans and filter blocks.

The PLC CPU shall be located in the top front section of the PLC panel. 1/O blocks, relays
controls (front) shall be wired to the terminal blocks in the marshalling panel from where
cables to field instruments and other equipment shall be run.

The panel shall be large enough to allow for all required equipment plus 20% spare space.
A panel light, connected to a door switch shall be provided.

A red mushroom type E-stop shall be mounted to the right corner of the Control Desk,
which shall shut down all active pumps simultaneously.

Human Machine Interfaces (HMIs)

One graphical human machine interface (HMI) shall be provided in the PLC panel (for the
PS Master PLC) and four in the Control Desk (one for each pump). The HMIs shall be
configured to provide the operator with pump station control and status information, alarm
lists, graphical trends and limited data logging.
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The HMI related to each pump shall only display the relevant controls, alarms and trends
for that specific pump, while the HMI related to the PS Master PLC (housed in the PLC
panel) shall display ancillary PS controls, including but not limited to MV switchgear, Fire
Detection, UPS status, etc. The HMI for the PS Master PLC shall not be a direct Mimic
copy of the SCADA. (Only the SCADA screen shall display the system as a whole).

The HMI which is housed in the PLC panel shall be installed at such a height that it can be
easily operated by an operator. The HMI shall be installed above the PLC CPU and I/O in
such a way that the PLC CPU and /O are still visible through the glass door of the PLC
panel when the door is closed.

The HMIs shall also allow control parameter changes to the PLCs, which shall be
password protected and logged. Operator actions, selections or setting described in the
control philosophy shall be possible via the HMI interface.

The HMIs shall be configured with a simple default graphic display (mimic) showing all
pertinent equipment, its status (running, tripped or stopped) and instantaneous instrument
readings.

Mode selection on related electrical equipment (e.g. motorized valves, motor starters,etc)
shall be clearly indicated on the HMI.

A navigation screen on the HMI associated with the Master PLC shall be provided from
where the operator can navigate from the overview to detailed screens for the
auxiliary/lcommon equipment and instrumentation not associated with a particular
pumpset.

Status shall be indicated by different state colours (such as white for ready, green for
running, amber for tripped and red for ‘E-stop’ or other fault states).

A trending page shall be provided showing all measured value readings over time. The
trend page shall show live and historical data (which shall be logged to the HMI memory in
a first in first out rolling log file). Trends shall be configured to show an hourly interval of
readings.

An alarm page shall be provided showing all outgoing and incoming alarms. Alarms shall
also be stored in a first in first out file stored in the HMI memory. It shall be possible to
scroll backward and forward in the alarm list.

INSTRUMENTATION

General
The instrumentation installation shall comply with

a) Engineering Standard SPE-11-0007: Instrumentation
b) Data sheet SPE-I1-0007.

Scope

Instrumentation are indicated in the Piping and Instrumentation Diagram drawing
number 106777-0504-DRG-MM-0501 to 0502.

The Instrumentation and control cable schedule and instrument list indicates the
instruments and instrumentation cable requirements.

Installation

Transmitters shall be mounted separate from the sensors and shall allow local indication
where specified in the Instrumentation list.

Field instrumentation shall be connected to the PLCs (as indicated in the I/O list) to provide
the required monitoring and control specified in the control specifications. Instruments for
critical pump set protection such as winding temperatures shall be wired to the 11kV
Switchgear (by means of Motor Protection Relay) to ensure tripping by hardwiring, even
with the PLC not working.
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All instruments which are not an integral part of mechanical equipment shall be installed by
the Contractor together with all brackets, adaptors and connectors that may be necessary.

All instruments shall be on UPS power unless they are potential free contacts or loop-
powered by the PLC.

Pump/Motor Protection
Pump and motor protection shall be provided as per the P&IDs. Two PT100’s shall be
provided per winding (one per phase, two sets of outputs: one to PLC and one to MPR).

Should the pump and/or motor manufacturer require additional protection this shall be
included in the cost.

Instrumentation Junction Boxes
An instrumentation cable junction box shall be installed at each pump set.

Where instruments are supplied with separate transmitters it shall also be housed in this
panel.

All instrument wiring and control wiring for the respective pump set (including plunger valve
signals) shall be wired to these panels.

Flow Measurement

One dual channel clamp-on type ultrasonic flow meter shall be provided on the discharge
manifold in the pump station as shown on the drawings. The Contractor shall ensure that
upstream and downstream straight length of pipework is as per the manufacturer’s
installation requirements. A minimum straight length of pipe no less than 15 x DN value of
the pipe shall be provided upstream and 6 x DN value of the pipe downstream of the flow
meter.

One insertion flow sensor, electro-magnetic type, shall be provided on the delivery line of
each pump. This signal shall be used for low flow and high flow protection.

Pressure Measurement

Suitably rated pressure gauges shall be provided on the suction and discharge legs of
each pump and one shall be provided on the suction and discharge manifold.

Pressure transmitters shall be provided to measure the suction pressure and the discharge
pressure in each pump leg as well as the pressure in the manifold.

Level Measurement
A hydrostatic type level meter shall be provided on the scour outlet of the reservoir.

Float type switches shall be used as level switches in the reservoirs and the pump room
(flooding alarm).

SCADA

General
The SCADA system shall comply with

a) Engineering Standard SPE-EE-0005: SCADA
b) Data Sheet: DS-EE-0005

Scope
The control architecture is shown on drawing no. 106777-0504-DRG-EE-0563

As part of the detail design, the Contractor shall produce a Control System Functional
Design Specification (FDS) that describes how the SCADA system will be programmed
and configured.

The SCADA software OEM shall form part of the SCADA development team at concept
development phase and during testing and commissioning.
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The Contractor shall allow for at least two review meetings with the Employer and
Engineer to discuss mimics, trending and reporting proposals before final development of
the SCADA system.

Pump Station SCADA hardware

The SCADA system shall allow full control and supervision of the Pump Station and
Reservoir from the control station.

The SCADA workstation shall be located in the Control Room.
The SCADA hardware shall include the following:

a) Purpose made desk; 1 chair and a desk for one computer
b) One rack mounted industrial computer

c) Standard 19” server rack to house SCADA hardware and accessories
d) Network switches

e) Network Firewall

f) GSM Router for web access

g) Two 23” desktop displays

h) VOIP Phone for communication to the pump station

i) UPS

and all other necessary accessories.

WTW SCADA hardware

A new client SCADA station shall be provided at the WTW (under construction). This will
be the primary control station of the pump station and will be connected to the pump
station SCADA via a fibre optic cable.

The SCADA system shall allow full control and supervision of the Pump Station and
Reservoir from the control station.

The SCADA workstation shall be located in the Control Room.

The SCADA hardware at the WTW shall include the following:

a) Purpose made desk; 1 chair and a desk for one computer

b) One rack mounted industrial computer

c) Standard 19” server rack to house SCADA hardware and network accessories
d) Network switch

e) Fibre optic patch panel

f) Two 23” desktop displays

g) VOIP Phone for communication to the pump station

h) UPS

SCADA Software
The SCADA software shall be the latest stable version of a reputable SCADA software
vendor.

A remote client shall be established at the WTW and shall allow full monitoring and control
of the pump station.

The Contractor shall derive all tags necessary for the SCADA system to display, monitor,
log, trend and record all information from the PLCs.

All pump station trip conditions and faults shall be sent to the SCADA alarming system and
all operator actions to start, stop, reset and change pump parameters shall be
event-logged on the SCADA.
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Remote access via Web Client
The SCADA software shall include at least 3 web client licences.

The system shall support full functionality of the SCADA system functionality via an
internet web browser such as Internet Explorer, Chrome or Firefox. It shall not be
necessary to export, compile or recreate graphics specifically for the Web Clients. Both
full control and view only web clients shall be available.

The web clients will operate in conjunction with firewalls and provide security to reduce the
possibility of unauthorized access.

Assuming reasonable ISP performance, users accessing via the internet using a 56K
modem access shall consistently obtain display refresh times on average of 1to 5
seconds and page display times of on average less than 5 seconds.

Systems that require third party thin client software to be loaded onto the Web Clients
(such as Microsoft Remote Desktop or Citrix) to achieve this functionality will not be
accepted.

This interface will be used by the Employer and the Engineer to monitor the performance
of the pump station during defects liability.

SCADA Mimics

The SCADA mimics shall be based on the process flow and piping and instrumentation
diagrams.

An overview mimic of the complete Pump Station shall be programmed as well as detailed
mimics of each pumpset, the MV switchgear and the MV motor starters (based on the
SLD). A mimic shall also be provided to indicate the status of all communications networks
(based on control architecture), UPS, PLC and HMI's associated with the Pump Station.

The pumpset mimics shall be similar to the mimics shown on their respective HMI's, but
not be a direct copy of the displays shown on the HMI for PS Master PLC.

Trending
Historical and realtime trending shall be provided for the following:

a) Each pumpset's operation (trended with flow and reservoir level).
b) Each pumpset's temperatures and vibration levels.

c) Each pumpset's delivery and suction line pressures.

d) The Pump Station suction reservoir level.

e) The common delivery flow rate.

f) Each pumpset’s efficiency (input power vs hydraulic power)

g) Power usage

Reporting

The SCADA software’s report suite shall be configured to allow at least the following type
of reporting:

Query type reporting where parameters and timeframes can be chosen and the output is in
the form of a csv type file and standard external reports (for different time intervals e.g
daily, weekly, monthly and yearly)) that shall include the following:

a) Each pumpset's run hours and fault downtime.

b) Each pumpset's maximum, minimum and average temperatures, suction and delivery
pressures and vibration levels.

c) The suction reservoir level
d) The maximum, minimum and average values of the delivery flow rate.

e) The maximum, minimum, average and current values cumulative flows.
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f) Each pumpset’s efficiency (input power vs hydraulic power)

The reports shall also be configured to be shown as a visual dashboard, to give an overview
of the pump station performance.

PS 9.33.10 Access

PS 9.34

PS 9.341

PS 9.35

PS 9.35.1

PS 9.35.2

PS 9.35.3

PS 9.35.4

SCADA user access security levels shall be as programmed for operator names provided
by the Client.

ELECTRICAL AND ELECTRONIC BUILDING SERVICES

Scope
The electrical and electronic building services shall include the following:

a) One 400V Distribution Board (as part of the MCC).

b) Power outlets

c) Lighting installation (indoor and outdoor)

d) LV cables, conduits and wiring to power outlets and lights.
e) Earthing and bonding

f) Fire Detection

g) Security Alarm (intruder detection)

h) Certificates of Compliance

ELECTRICAL BUILDING SERVICES INSTALLATION

General
The LV electrical installation shall comply with:

a) Standard Specification SPE-EE-0013: Wiring and outlets
b) Standard Specification SPE-EE-0014: Lighting
c) Drawings no. 106777-0504-DRG-EE-0556 & 106777-0504-DRG-EE-0558

Distribution Board

One distribution section, LV-DB, shall be installed in the MCC located in the LV distribution
room.

All small power and lighting for the pump station shall be fed from LV-DB.

The equipment for the distribution board shall be installed to match the single line diagram
(drawings no. 106777-0504-DRG-EE-0554).

Installation

All wiring to light fittings (except for pump room lights), light switches, single power outlets
in the pump station shall be supplied by house wire through PVC conduits installed inside
walls, floors or the roof where possible, otherwise surface mounted inside hot dipped
galvanised trunking/conduits.

The wiring and/or cabling to the pump room lights shall be done inside surface mounted
hot dipped galvanised trunking. At each light fitting the cable shall be looped out to the
light fitting as shown on typical drawing.

Power Outlets

All single phase switched socket outlets (except for pump room outlets) shall be installed
flush mounted into walls.

Industrial 3-Phase switched socket outlets shall be 5-Pin IP55 and surface mounted.
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Lighting
Exterior lighting shall be controlled by means of a contactor and photo cell. A bypass
switch shall be installed in control room.

All light fittings shall be LEDs.

Light switches shall be flush mounted where possible.

FIRE DETECTION

General
The Fire Detection installation shall comply with

a) Standard Specification SPE-EL-0001 — Fire Detection
b) Drawing no. 106777-0504-DRG-EE-0558

Detail Requirements

In the event of a fire the fire detection system shall switch the pump room and electrical room
fans off and follow the procedure stipulated in the fire rationale design.

Installation Requirements
The installation shall include the supply, installation and commissioning of the following:

a) New analogue addressable fire detection panel within the Control Room.
b) Smoke and heat detectors

¢) Combination siren and strobe units.

d) Red break-glass units

e) Fire resistant wiring as required by regulations — FR120.

f)  Input/ Output units (min 3).

g) The system’s alarm signals shall be displayed on the SCADA system.

SECURITY SYSTEM

General

The Intruder Detection installation shall be as per drawing no. 106777-0504-DRG-EE-
0558.

Installation Requirements
The installation shall include the supply, installation and commissioning of the following:

a) An integrated Intruder Detection system complete with control panel and minimum two
hour battery back-up shall be installed.

b) Double tap passive infra-red motion detecting, long range detectors to monitor
movement. The detectors shall be mounted with suitable brackets at the corner of the
ceiling and wall surfaces.

c) Magnetic type door monitors (with battery backup) to monitor open/close status of
external doors.

d) Beam across the length of the Pump Room.

e) The control panel shall be installed at the single door entrance to the Pump Room (next
to the Store Room door). This keypad shall be used to arm and disarm the building or
certain zones.
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All wiring shall be flush mounted where permitted, with surface mounted wiring and

conduits allowed otherwise.
Conduit wire ways as required.
Labelling

Training and instruction manuals.

The system shall be linked to a reputable, armed response company (approved by the

client) after the installation is complete.
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ELECTRICAL AND CONTROL AND INSTRUMENTATION SCHEDULES:
MECHANICAL AND ELECTRICAL WORKS - PUMP STATION

The preliminary electrical and control and instrumentation schedules are included
hereunder as Appendix A of this Project Specification.

The final schedules depend on the Contractor’s design and shall be updated by the
Contractor wherever applicable.

APPENDIX A

ELECTRICAL AND CONTROL AND INSTRUMENTATION SCHEDULES

Motor and Equipment Schedule

Cable Schedule

MCC and Field Control Schedule
Instrumentation and Control Cable Schedule
Instrumentation Schedule

1/0O List

MV 1/O List
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SUB-CONTRACT: 66KV SUB-STATION

PREAMBLE
This clause specifies the sub-contract for the 66kV sub-station part of the Works.

The pump station 66/11kV Sub-station (S/S) connecting the pump station to the existing
Eskom grid via the pump station 66kV line, will be created under the Eskom “STANDARD
FOR HV SELFBUILD CUSTOMERS PROJECTS IN DISTRIBUTION, reference 240-
43874056, Rev 2”.

The 66/11kV S/S as an asset is therefore created on behalf of Eskom, and handed over to
Eskom as the asset owner, and operator.

The design development phase is executed by Aurecon, subject to the approvals by
Eskom committees, as milestones in the execution process.

The procurement of material and equipment is subjected to the Eskom Distribution
Technology Standards and Specifications for Sub-station components, and specifically the
“Eskom Eastern Cape Operating Unit Approved Material Database, reference
ECSTAN 007, rev 8”.

The procurement of S/S components, the construction, commissioning, and handing over
to Eskom, of the pump station 66/11kV S/S, needs to be executed by a Selected Sub-
contractor.

The Selected Sub-contractor is to be appointed in conjunction with the Engineer, Aurecon,
and needs to comply with the following selection criteria:

The contractor must be registered with Eskom Eastern Cape Operating Unit as an
approved High Voltage S/S construction contractor.

The contractor must have the appropriate CIDB rating for the value of the High Voltage S/S
sub-contract.

A breakdown of prices for the work including full technical descriptions, shall be submitted
to the Engineer for approval.

The Self-build process makes provision for milestones for approval by Eskom, ie at
Preliminary Design, Final Design, Material inspection and approval at Site Establishment
phase, commissioning phase and test results approval, and finally handover inspections
and approval.

The S/S Control Plant commissioning will be done by a selected specialist Eskom
approved sub-contractor, who works in conjunction with Eskom Control Plant staff, to do
the final commissioning on the S/S Control Plant. The selection of the Control Plant
commissioning contractor from the Eskom ECOU registration list, is done in conjunction
with the Engineer, selected S/S contractor, and Eskom Control Plant specialists. The
specialist Control Plant sub-contractor, will act as a sub-contractor to the selected S/S
Sub-contractor.

SCOPE
General

The proposed layout and configuration of the Works, are indicated on the Station Electric
Diagram, and S/S Site Plan below:
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The 66/11kV S/S is configured as follows:

2 X 66kV feeder bays
2 X 66/11kV 10MVA transformer bays
2 X 11kV customer isolating points, and cable sealing ends

Control Building housing protection, metering, tele-control, and
telecommunication equipment.

The battery limits for the Contract, are described as follows:

On the 66KV line side — The 66kV closing spans between the S/S gantry and the 66kV line
terminal poles, are the responsibility of the 66kV line contractor. The 66kV jumpers from
the closing spans, including the terminations there-of onto the closing span stringers, are
included in this contract.

On the 11kV pump station side — This contract includes the installation of the “Trf 1 11kV
Isolators”, and “Trf 2 11kV Isolators”. The installation of the two 11kV cables, and the
terminations there-of onto the 11kV cable sealing ends, is the responsibility of the pump
station M&E contractor. The installation of Control Plant cabling and the termination there-
of, between the 66/11kV S/S and the pump station 11kV Switchgear, is the responsibility
of the pump station M&E contractor. The installation of cable sleeves where the pump
station cables exist the 66/11kV S/S, is the responsibility of this contract.

Access road — The gate ramp at the 66/11kV S/S entrance is included in this contract. The
access road from that point onwards, is the responsibility of the main contractor.

Scope
The scope of works for the pump station 66/11kV S/S entails the following:

Finishing to top of platform, drainage, and internal access road

Earth grid, fencing, and gates.

Cable trenches

Plinths, steelwork, and primary S/S equipment

2 X 66/11 kV 10MVA transformers

Gantry’s, stringers, and jumpers

Isolators, 66kV breakers, 11kV “Dog box” breaker units, Current transformers,
Voltage transformers, and Surge Arrestors

Control building, including Control Room, Battery room, toilet, and store room

e Control Plant panels housing AC and DC supplies, Protection, Metering, Scada,
Tele-control, and Telecommunication equipment.

The supply of all material and equipment and equipment is included in this contract. All
material supplies, and the installation there-of, will take place in accordance with the
Distribution Technology and Eskom ECOU Standards and Specifications.

Configuration, Installation & Testing

The scope of works include the testing and commissioning of primary plant and control
plant by the specialist selected sub-contractor, in accordance with Distribution Technology
and Eskom Eastern Cape Operating Unit Standards and Specifications, for handing over
to Eskom as the asset owner and operator.

Work Not Included in this Contract

All work beyond on the outside of the 66/11kV S/S outside perimeter fence, and not
indicated on the S/S drawings.
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SUB-CONTRACT: 66KV HIGH VOLTAGE LINE

PREAMBLE
This clause specifies the sub-contract for the 66kV high voltage line part of the Works.

The pump station 66kV supply line connecting the 66/11kV pump station sub-station to the
existing Eskom grid, will be created under the Eskom “STANDARD FOR HV SELFBUILD
CUSTOMERS PROJECTS IN DISTRIBUTION, reference 240-43874056, Rev 2”.

The 66kV line as an asset is therefore created on behalf of Eskom, and handed over to
Eskom as the asset owner, and operator.

The design development phase is executed by Aurecon, subject to the approvals by
Eskom committees, as milestones in the execution process.

The procurement of material and equipment is subjected to the Eskom Distribution
Technology Standards and Specifications for High Voltage line components, and
specifically the “Eskom Eastern Cape Operating Unit Approved Material Database,
reference ECSTAN 007, rev 8”.

The procurement of line components, the construction, commissioning, and handing over
to Eskom, of the pump station 66kV line, needs to be executed by a Selected Sub-
contractor.

The Selected Sub-contractor is to be appointed in conjunction with the Engineer, Aurecon,
and needs to comply with the following selection criteria:

The contractor must be registered with Eskom Eastern Cape Operating Unit as an
approved High Voltage line contractor.

The contractor must have the appropriate CIDB rating for the value of the High Voltage line
sub-contract.

A breakdown of prices for the work including full technical descriptions, shall be submitted
to the Engineer for approval.

The Self-build process makes provision for milestones for approval by Eskom, ie at
Preliminary Design, Final Design, Material inspection and approval at Site Establishment
phase, commissioning and test results approval, and finally handover inspections and
approval.

Should Eskom require the installation of an Optic Pilot Ground Wire (OPGW) on the
Tsomo pump station 66kV line, the specialist supply and install contractor, will be selected
in conjunction with Eskom from the Eskom National Contract (ENC).

Scope

General
The proposed line route are as follows:

91



C3.1: Project Specifications

Legend
& Eskom 22kV lines

8 7 66KV line terminals "
o Tsomo Pump station 66kV Double Circuit line |
¥ TsomoWTW

The battery limits for the Contract, are described as follows:

e Onthe Pump station 66/11kV Substation side — The termination of the 66kV
phase conductors onto the Substation gantry is included in this contract. The
termination of the OPGW to the Substation gantry, as well as the extension of
Optic Fibre to the Substation Control Room, and the termination of the Fibre
onto the Control Room BME panel, is included in this contract.

e Atthe existing Eskom Qolweni-Ngamakwe 66kV line Tee-off position — The
power outage required to interrupt the existing Eskom line, the planting of two D-
DT-7645 angle strain structures under outage conditions, and the termination of
the two existing Eskom circuits and earth wires, as well as the termination of the
pump station circuits and OPGW wires, in order to complete the new circuits via
pump station 66/11kV substation, forms part of this contract.

PS 12.1.2 Scope of Works

The pump station 66kV Line will run from a Tee-off position on the existing Eskom
Qolweni-Ngamakwe 66kV line, to the pump station located on the outskirts of Tsomo town.
The total line route length is approximately 7km. The line will consist of 2 X 66kV circuits.
Chickadee conductor will be used with 48 core OPGW shield wire. Steel D-DT-7649, or
D-DT-7611 series self-supporting structures will be used as suspension, and D-DT-7645
guyed monople structures will be used as the angle supporting structures and inline
strains. Trips D-DT-7618 structures will be used as terminal structure going into the Tsomo
66/11kV substation. Two D-DT-7645 guyed monople structures will be installed in-line on
the existing Eskom Qolweni-Ngamakwe 66kV line under outage conditions, in order to
create two 90 degree bend points, for the termination of the pump station 66kV line
circuits, at the Tee-off position.

The scope of works entail the procurement and supply of all material components in
accordance with the Eskom Distribution Technology and the Eskom Eastern Cape
Operating Unit Standards and Specifications, and the construction and commissioning of
the 66kV line and OPGW in accordance with the Eskom Distribution Technology and
Eskom Eastern Cape Operating Unit Standards and Specifications.
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PS5 12.1.3 Configuration, Installation & Testing

The scope of works include installation and testing of the 66kV line and OPGW in
accordance with Distribution Technology and Eskom Eastern Cape Operating Unit
Standards and Specifications, for handing over to Eskom as the asset owner and operator.

PS 12.1.4 Work Not Included in this Contract

Obtaining of the line servitude, environmental, and other statutory approvals, and design of
the 66kYV line is not included in this contract.
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106777 Document Number Rev Date
Butterworth Pump Station 106777_MCC PS_MES T0 Dec-17
MCC PS - Motor and Equipment Schedule
. . Typical Equipment
g Supply Side Ratings Rating
ftem Tag No Description Location Starter g Z Volt Ph Rating | Unit i util. Standby
No g > s Amps PE Drive Amps PE Eff. Factor Power
3 KVA P Eff. P :
1 |IN-LV-MCC-01 |Incomer MCC PS 01 MCC Room INCOMER NO 400 3 160 A 31 45 0.67 - - - - - -
2 |IN-LV-MCC-02 |Incomer MCC PS 02 MCC Room INCOMER NO 400 3 160 A 31 59 0.67 - - - -
3 |HDP-01 Hydraulic Pump 1 Pump Station DOL NO 400 3 1 kW 1.7 25 0.79 1 25 0.79 0.74 1 NO
4 |HDP-02 Hydraulic Pump 2 Pump Station DOL NO 400 3 1 kW 1.7 25 0.79 1 25 0.79 0.74 1 NO
5 |HDP-03 Hydraulic Pump 3 Pump Station DOL NO 400 3 1 kW 1.7 25 0.79 1 25 0.79 0.74 1 NO
6 |HDP-04 Hydraulic Pump 4 Pump Station DOL NO 400 3 1 kW 1.7 25 0.79 1 25 0.79 0.74 0 NO
7 |FAN-01 Pump Station Fan 1 Control Room DOL NO 400 3 75 kW 10.5 15.2 0.82 1 15.2 0.82 0.87 1 NO
8 |FAN-02 Pump Station Fan 2 Pump Station DOL NO 400 3 75 kW 10.5 15.2 0.82 1 15.2 0.82 0.87 1 NO
9 |FAN-03 MV Room Fan 1 Control Room DOL NO 400 3 1 kW 1.7 25 0.79 1 2.5 0.79 0.74 1 NO
10 |FAN-04 MV Room Fan 2 Control Room DOL NO 400 3 1 kW 1.7 25 0.79 1 25 0.79 0.74 1 NO
11 |FAN-05 Cable Gallery Fan 1 Control Room FDR NO 400 3 1 kW 1.7 25 0.79 1 25 0.79 0.74 1 NO
12 |CR-01 Crane Pump Station FDR NO 400 3 7 kW 9.9 14.3 0.82 1 14.3 0.82 0.86 1 NO
13 |PLC-01 Master PLC (Control) Control Room FDR NO 220 1 0.5 kw 0.6 2.8 0.72 1 2.8 0.72 0.66 1 NO
14 |SCD-01 SCADA Control Room FDR NO 220 1 0.5 kW 0.6 2.8 0.72 1 28 0.72 0.66 1 NO
15 |DB-PS DB Pump Station LV Distribution room FDR NO 400 3 15 kW 20.3 29.3 0.84 1 29.3 0.84 0.88 1 NO
16 |BFV-01 Buitterfly Valve (actuated) Common Suction Pipework FDR NO 400 3 0.1 kW 0.2 0.3 0.7 1 0.3 0.7 0.6 1 NO
17 |BFV-02 Butterfly Valve (actuated) RWP 1 Suction Pipework FDR NO 400 3 0.1 kw 0.2 0.3 0.7 1 0.3 0.7 0.6 1 NO
18 |BFV-03 Buitterfly Valve (actuated) RWP 2 Suction Pipework FDR NO 400 3 0.1 kW 0.2 0.3 0.7 1 0.3 0.7 0.6 1 NO
19 |BFV-04 Butterfly Valve (actuated) RWP 3 Suction Pipework FDR NO 400 3 0.1 kw 0.2 0.3 0.7 1 0.3 0.7 0.6 1 NO
20 |BFV-05 Buitterfly Valve (actuated) RWP 4 Suction Pipework FDR NO 400 3 0.1 kW 0.2 0.3 0.7 1 0.3 0.7 0.6 0 NO
21 |BFV-06 Butterfly Valve (actuated) Common Delivery Pipework FDR NO 400 3 0.1 kw 0.2 0.3 0.7 1 0.3 0.7 0.6 1 NO
22 |GV-01 Gate Valve (actuated) RWP 1 Delivery Pipework FDR NO 400 3 0.1 kW 0.2 0.3 0.7 1 0.3 0.7 0.6 1 NO
23 |GV-02 Gate Valve (actuated) RWP 2 Delivery Pipework FDR NO 400 3 0.1 kw 0.2 0.3 0.7 1 0.3 0.7 0.6 1 NO
24 |GV-03 Gate Valve (actuated) RWP 3 Delivery Pipework FDR NO 400 3 0.1 kW 0.2 0.3 0.7 1 0.3 0.7 0.6 1 NO
25 |GV-04 Gate Valve (actuated) RWP 4 Delivery Pipework FDR NO 400 3 0.1 kw 0.2 0.3 0.7 1 0.3 0.7 0.6 0 NO




aurecon

106777 Document Number Rev Date
Butterworth Pump Station 106777_MCC PS_CAB TO Dec-17
MCC PS - Cable Schedul
Parameters Defaults Assumptions
Fault Level 5 KA
Voltage 400 400 Maximum sustained conductor temperature 70°C
Ambient Temperature 30 30 Short Circuit max conductor temp is 160°C for 1 sec
Conductor Operating Temperature 70 70 Powerfactor 1
Ground Temperature 25 25 Balanced Phases
Ground Thermal Resistivity 1.2 1.2 Multicore PVC Cu Insulated Cables
Depth of laying to top of cable 0.6 0.5 Assumed Frequencies 49-61HZ
Method of installation in ground ground g;?:::/ Resistivity of conductor material at average temp during SC (Q.mn{ 0.023
At coast or highveld Highveld fﬁ;ii:! for further assumptions refer to SANS 10142-1
Cable Route
Circuit Breaker Earth Field Control
From To Cores
Item ) ) Circuit | Estimate | Cores ) Load A D g| Actual Estimated | |, 5y | ECC | 4o | .
No Equipment Description Equipment Description Type Length per # of cores | Armouring Current (A) method Volt Drop | factor | Volt Drop Cable Type Circuit BCEW Cores Size (mm?)
Tag No. Tag No cable | PeT phase breaker (mm?)
IN-LV-MCC-
1 |TRF-01 100kVA TRF 01 Incomer MCC PS 01 INCOMER 70 4 2 SWA 45 meth_4or6 1.5% 0.90 1.14% 2 x4C x50mm? 160 320 25
2 |TRF02 100 TRE [HYMEC incomer Mcc ps 02 INCOMER 70 4 2 SWA 0 meth_dor6 15% 090 | 1.14% 2 x4C x50mm 160 320 | 25
3
4 |MCC Ps McC HDP-01 Hydraulic Pump 1 DOL 40 4 1 SWA 25 meth 4or6 3.0% 0.87 0.38% 1 x4C x2.5mm? 3.2 38.4 4C 1.5
5 |MCC Ps McC HDP-02 Hydraulic Pump 2 DOL 23 4 1 SWA 25 meth 4or6 3.0% 0.87 0.22% 1 x4C x2.5mm? 3.2 38.4 4C 1.5
6 _|MCC PsS MCcC HDP-03 Hydraulic Pump 3 DOL 28 4 1 SWA 25 meth 4or6 3.0% 0.87 0.27% 1 x4C x2.5mm? 3.2 38.4 4C 1.5
7 __|MCC PS MCcC HDP-04 Hydraulic Pump 4 DOL 25 4 1 SWA 25 meth 4or6 3.0% 0.87 0.24% 1 x4C x2.5mm? 3.2 38.4 4C 1.5
8 |MCC Ps MCcC FAN-01 Pump Station Fan 1 DOL 35 4 1 SWA 15.2 meth 4or6 3.0% 0.87 2.04% 1 x4C x2.5mm? 20 240
9 |MCC Ps MCcC FAN-02 Pump Station Fan 2 DOL 35 4 1 SWA 15.2 meth 4or6 3.0% 0.87 2.04% 1 x4C x2.5mm? 20 240
10 _|MCC Ps McC FAN-03 MV Room Fan 1 DOL 25 4 1 SWA 25 meth 4or6 3.0% 0.87 0.24% 1 x4C x2.5mm? 3.2 38.4
11_|MCC PS McC FAN-04 MV Room Fan 2 DOL 25 4 1 SWA 25 meth 4or6 3.0% 0.87 0.24% 1 x4C x2.5mm? 3.2 38.4
12 _|MCC PS McC FAN-05 Cable Gallery Fan 1 FDR 10 4 1 SWA 25 meth 4or6 3.0% 0.87 0.09% 1 x4C x2.5mm? 3.2 38.4 2.5
13 _|MCC PsS McC CR-01 Crane FDR 35 4 1 SWA 14.3 meth 4or6 3.0% 0.87 1.93% 1 x4C x2.5mm? 16 192 2.5
14 _|MCC PS McC PLC-01 Master PLC (Control) FDR 12 4 1 SWA 2.8 meth 4or6 3.0% 0.87 0.13% 1 x4C x2.5mm? 3.2 38.4 2.5
15 _|MCC PS McC SCD-01 SCADA FDR 12 4 1 SWA 2.8 meth 40r6 3.0% 0.87 0.13% 1 x4C x2.5mm? 3.2 38.4 2.5
16 _|MCC PS McC DB-PS DB Pump Station FDR 1 4 1 SWA 29.3 meth 4or6 3.0% 0.87 0.07% 1 x4C x4mm? 40 480 4
17 _|MCC PsS McC BFV-01 Butterfly Valve (actuated) FDR 50 4 1 SWA 0.3 meth 4or6 3.0% 0.87 0.07% 1 x4C x2.5mm? 2 24 2.5 7C 1.5
18 |MCC PS McC BFV-02 Butterfly Valve (actuated) FDR 40 4 1 SWA 0.3 meth 40r6 3.0% 0.87 0.05% 1 x4C x2.5mm? 2 24 2.5 7C 1.5
19 |MCC PsS McC BFV-03 Butterfly Valve (actuated) FDR 23 4 1 SWA 0.3 meth 4or6 3.0% 0.87 0.03% 1 x4C x2.5mm? 2 24 2.5 7C 1.5
20 |MCC PsS McC BFV-04 Butterfly Valve (actuated) FDR 28 4 1 SWA 0.3 meth 4or6 3.0% 0.87 0.04% 1 x4C x2.5mm? 2 24 2.5 7C 1.5
21 |MCC PS McC BFV-05 Butterfly Valve (actuated) FDR 25 4 1 SWA 0.3 meth 40r6 3.0% 0.87 0.03% 1 x4C x2.5mm? 2 24 2.5 7C 1.5
22 |MCC PS McC BFV-06 Butterfly Valve (actuated) FDR 35 4 1 SWA 0.3 meth 4or6 3.0% 0.87 0.05% 1 x4C x2.5mm? 2 24 2.5 7C 1.5
23 |MCC PS McC GV-01 Gate Valve (actuated) FDR 40 4 1 SWA 0.3 meth 4or6 3.0% 0.87 0.05% 1 x4C x2.5mm? 2 24 2.5 7C 1.5
24 |MCC PS McC GV-02 Gate Valve (actuated) FDR 23 4 1 SWA 0.3 meth 40r6 3.0% 0.87 0.03% 1 x4C x2.5mm? 2 24 2.5 7C 1.5
25 |MCC PS McC GV-03 Gate Valve (actuated) FDR 28 4 1 SWA 0.3 meth 4or6 3.0% 0.87 0.04% 1 x4C x2.5mm? 2 24 2.5 7C 1.5
26 |MCC PS McC GV-04 Gate Valve (actuated) FDR 25 4 1 SWA 0.3 meth 4or6 3.0% 0.87 0.03% 1 x4C x2.5mm? 2 24 2.5 7C 1.5
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Butterworth Pump Station 106777_MCC PS_MCC TO Dec-17
MCC PS - MCC and Field Control Schedule
fe!?c:or Push Buttons Indicators Metering Protection Field Control
s [
8 <] c |2 0|8 w»
= = 9] 4
Item - 5 2 o| o8 c o2 |5 slgl¢
N Tag No Description Length | Volt | Starter | & = 5/ 2|0 £ o o o 20| olsl @ Comments
° 9 g g 2 ? iy F 5 ® [ x| 5 |35 alx E
> sl 2|2 o o v 52|88 5|5 (8| k¢ LIE 5
T z 2o F 212 3 s|3| B STl 2S 2/ 8|3|e |5 ol®|0|2
8 E; ¢l oltl2BlesEl 2228325 L€ s e HE RIS IR I
5 § 5| o868l E |5 9/8 620|205 285 El5|S5/8|5|5(58 @8 8|5|s
w = n nwlojlo|x|a/0|X|®|0|O|F W|Z|O/»n|0|0/0|Xx| < >||O0|w|»n 6O w|/O|la/ u|0
Alarms for reverse phase,
1 IN-LV-MCC-01|Incomer MCC PS 01 70 400 | INCOMER 1 | Power meter 1 1 over/under voltage, phase
unbalanced
Alarms for reverse phase,
2 IN-LV-MCC-02 | Incomer MCC PS 02 70 400 | INCOMER 1 | Power meter 1 1 over/under voltage, phase
unbalanced
3
. E-stop on Junction Box at
4 HDP-01 Hydraulic Pump 1 40 400 DOL 11111 1111111 1 1 111 1 pumplmotor
. E-stop on Junction Box at
5 HDP-02 Hydraulic Pump 2 23 400 DOL 1011111 1011111 1]1 1 1 1 1 1 pump/motor
. E-stop on Junction Box at
6 HDP-03 Hydraulic Pump 3 28 400 DOL 11111 1111111 1 1 111 1 pumplmotor
. E-stop on Junction Box at
7 HDP-04 Hydraulic Pump 4 25 400 DOL 11111 1111111 1 1 111 1 pump/motor
8 FAN-01 Pump Station Fan 1 35 400 DOL 111 111 111 111 1 111 1
9 FAN-02 Pump Station Fan 2 35 400 DOL 111 111 111 111 1 111 1
10 FAN-03 MV Room Fan 1 25 400 DOL 111 111 111 111 1 111 1
11 FAN-04 MV Room Fan 2 25 400 DOL 111 111 111 111 1 111 1
12 FAN-05 Cable Gallery Fan 1 10 400 FDR 1
13 CR-01 Crane 35 400 FDR 1
14 PLC-01 Master PLC (Control) 12 220 FDR 1
15 SCD-01 SCADA 12 220 FDR 1
16 DB-PS DB Pump Station 1 400 FDR 1
17 BFV-01 Butterfly Valve (actuated) 50 400 FDR 1 111
18 BFV-02 Butterfly Valve (actuated) 40 400 FDR 1 111
19 BFV-03 Butterfly Valve (actuated) 23 400 FDR 1 111
20 BFV-04 Butterfly Valve (actuated) 28 400 FDR 1 111 All actuator supplies shall
21 BFV-05 Butterfly Valve (actuated) 25 400 FDR 1 111 be combinedpi’:no one
22 BFV-06 Butterfly Valve (actuated) 35 400 FDR 1 111 feeder cubicle
23 GV-01 Gate Valve (actuated) 40 400 FDR 1 111
24 GV-02 Gate Valve (actuated) 23 400 FDR 1 111
25 GV-03 Gate Valve (actuated) 28 400 FDR 1 111
26 GV-04 Gate Valve (actuated) 25 400 FDR 1 111




aurecon

106777 Document Number Rev Date
Butterworth Pump Station 106777_MCC PS_I&CS TO Dec-17
PLC PS - Instrumentation and Control Cable Schedule
Signal Power Cables | Control Cables Instrumentation
Item o . Estimate Cables .
Tag No Description Location P&ID Function
No Length . Size Size . Size
Analog | Digital | Cores mm? Type mm? Pairs mm?
1 RWP-01 Raw Water Pump 1 Pump Station 001 25 X 4C 1.5 Start / E-Stop
2 RWP-02 Raw Water Pump 2 Pump Station 001 15 X 4C 1.5 Start / E-Stop
3 RWP-03 Raw Water Pump 3 Pump Station 001 18 X 4C 1.5 Start / E-Stop
4 RWP-04 Raw Water Pump 4 Pump Station 001 28 X 4C 1.5 Start / E-Stop
5 SV-01 Solenoid Valve 1 HDP 01 001 8 X 4C 1.5 Open / Close
6 SV-02 Solenoid Valve 2 HDP 02 001 8 X 4C 1.5 Open / Close
7 SV-03 Solenoid Valve 3 HDP 03 001 8 X 4C 1.5 Open / Close
8 SV-04 Solenoid Valve 4 HDP 04 001 8 X 4C 1.5 Open / Close
Low level cut out, High level

9 LT-01 Level Meter Suction reservoir 001 100 X 3C 2.5 1-pair 1.5 alarm
11 LS-01 Level Switch Suction Reservoir 001 100 X 3C 1.5 Low level cut out
13 TT-01 Temperature Transmitter (PT100) Raw Water Pump 1 Winding {001 3 X 1-pair 1.5
14 TT-02 Temperature Transmitter (PT100) Raw Water Pump 1 Winding {001 3 X 1-pair 1.5
15 TT-03 Temperature Transmitter (PT100) Raw Water Pump 1 Winding {001 3 X 1-pair 1.5
16 TT-04 Temperature Transmitter (PT100) Raw Water Pump 1 Winding {001 3 X 1-pair 1.5

Raw Water Pump 1 Winding -
17 TT-05 Temperature Transmitter (PT100) Drive end 001 3 X 1-pair 1.5

Raw Water Pump 1 Winding -
18 TT-06 Temperature Transmitter (PT100) Non-Drive End 001 3 X 1-pair 1.5

Raw Water Pump 1 Bearing -
19 TT-07 Temperature Transmitter (PT100) Drive end 001 3 X 1-pair 1.5

Raw Water Pump 1 Bearing -
20 TT-08 Temperature Transmitter (PT100) Non-Drive End 001 3 X 1-pair 1.5
21 TT-09 Temperature Transmitter (PT100) Raw Water Pump 1 - Casting {001 3 X 1-pair 1.5
22 TT-10 Temperature Transmitter (PT100) Raw Water Pump 2 Winding  |001 3 X 1-pair 1.5
23 TT-11 Temperature Transmitter (PT100) Raw Water Pump 2 Winding  |001 3 X 1-pair 1.5
24 TT-12 Temperature Transmitter (PT100) Raw Water Pump 2 Winding  |001 3 X 1-pair 1.5
25 TT-13 Temperature Transmitter (PT100) Raw Water Pump 2 Winding  |001 3 X 1-pair 1.5

Raw Water Pump 2 Winding -
26 TT-14 Temperature Transmitter (PT100) Drive end 001 3 X 1-pair 1.5

Raw Water Pump 2 Winding -
27 TT-15 Temperature Transmitter (PT100) Non-Drive End 001 3 X 1-pair 1.5

Raw Water Pump 2 Bearing -
28 TT-16 Temperature Transmitter (PT100) Drive end 001 3 X 1-pair 1.5

Raw Water Pump 2 Bearing -
29 TT-17 Temperature Transmitter (PT100) Non-Drive End 001 3 X 1-pair 1.5
30 TT-18 Temperature Transmitter (PT100) Raw Water Pump 2 - Casting {001 3 X 1-pair 1.5
31 TT-19 Temperature Transmitter (PT100) Raw Water Pump 3 Winding {001 3 X 1-pair 1.5
32 TT-20 Temperature Transmitter (PT100) Raw Water Pump 3 Winding {001 3 X 1-pair 1.5
33 TT-21 Temperature Transmitter (PT100) Raw Water Pump 3 Winding {001 3 X 1-pair 1.5
34 TT-22 Temperature Transmitter (PT100) Raw Water Pump 3 Winding {001 3 X 1-pair 1.5

Raw Water Pump 3 Winding -
35 TT-23 Temperature Transmitter (PT100) Drive end 001 3 X 1-pair 1.5

Raw Water Pump 3 Winding -
36 TT-24 Temperature Transmitter (PT100) Non-Drive End 001 3 X 1-pair 1.5

Raw Water Pump 3 Bearing -
37 TT-25 Temperature Transmitter (PT100) Drive end 001 3 X 1-pair 1.5




aurecon

106777 Document Number Rev Date
Butterworth Pump Station 106777_MCC PS_I&CS TO Dec-17
PLC PS - Instrumentation and Control Cable Schedule
Signal Power Cables | Control Cables Instrumentation
Item o . Estimate Cables .
Tag No Description Location P&ID Function
No Length - Size Size . Size
Analog | Digital | Cores mm? Type mm? Pairs mm?
Raw Water Pump 3 Bearing -
38 TT-26 Temperature Transmitter (PT100) Non-Drive End 001 3 X 1-pair 1.5
39 TT-27 Temperature Transmitter (PT100) Raw Water Pump 3 - Casting {001 3 X 1-pair 1.5
40 TT-28 Temperature Transmitter (PT100) Raw Water Pump 4 Winding |001 3 X 1-pair 1.5
41 TT-29 Temperature Transmitter (PT100) Raw Water Pump 4 Winding  |001 3 X 1-pair 1.5
42 TT-30 Temperature Transmitter (PT100) Raw Water Pump 4 Winding  |001 3 X 1-pair 1.5
43 TT-31 Temperature Transmitter (PT100) Raw Water Pump 4 Winding  |001 3 X 1-pair 1.5
Raw Water Pump 4 Winding -
44 TT-32 Temperature Transmitter (PT100) Drive end 001 3 X 1-pair 1.5
Raw Water Pump 4 Winding -
45 TT-33 Temperature Transmitter (PT100) Non-Drive End 001 3 X 1-pair 1.5
Raw Water Pump 4 Bearing -
46 TT-34 Temperature Transmitter (PT100) Drive end 001 3 X 1-pair 1.5
Raw Water Pump 4 Bearing -
47 TT-35 Temperature Transmitter (PT100) Non-Drive End 001 3 X 1-pair 1.5
48 TT-36 Temperature Transmitter (PT100) Raw Water Pump 4 - Casting {001 3 X 1-pair 1.5
Raw Water Pump 1 Bearing -
49 VT-01 Vibration Sensor Casting 001 3 X 1-pair 1.5
Raw Water Pump 2 Bearing -
50 VT-02 Vibration Sensor Casting 001 3 X 1-pair 15
Raw Water Pump 3 Bearing -
51 VT-03 Vibration Sensor Casting 001 3 X 1-pair 1.5
Raw Water Pump 4 Bearing -
52 VT-04 Vibration Sensor Casting 001 3 X 1-pair 15
Raw Water Pump 1 Bearing -
53 VT-05 Vibration Sensor Casting 001 3 X 1-pair 1.5
Raw Water Pump 2 Bearing -
54 VT-06 Vibration Sensor Casting 001 3 X 1-pair 15
Raw Water Pump 3 Bearing -
55 VT-07 Vibration Sensor Casting 001 3 X 1-pair 1.5
Raw Water Pump 4 Bearing -
56 VT-08 Vibration Sensor Casting 001 3 X 1-pair 15
RWP 1 Delivery Actuated
57 ZS-01a Proximity sensor Pinch Valve 001 3 X 1-pair 1.5 BFV fully opened
RWP 1 Delivery Actuated
58 ZS-01b Proximity sensor Pinch Valve 001 3 X 1-pair 1.5 BFV fully closed (no flow)
RWP 2 Delivery Actuated
59 ZS-02a Proximity sensor Pinch Valve 001 3 X 1-pair 1.5 BFV fully opened
RWP 2 Delivery Actuated
60 ZS-02b Proximity sensor Pinch Valve 001 3 X 1-pair 1.5 BFV fully closed (no flow)
RWP 3 Delivery Actuated
61 ZS-03a Proximity sensor Pinch Valve 001 5 X 1-pair 1.5 BFV fully opened
RWP 3 Delivery Actuated
62 ZS-03b Proximity sensor Pinch Valve 001 5 X 1-pair 1.5 BFV fully closed (no flow)
RWP 4 Delivery Actuated
63 ZS-04a Proximity sensor Pinch Valve 001 5 X 1-pair 1.5 BFV fully opened
RWP 4 Delivery Actuated
64 ZS-04b Proximity sensor Pinch Valve 001 5 X 1-pair 1.5 BFV fully closed (no flow)
65 PT-01 Pressure Transmitter Common Suction Pipework  |001 35 X 3C 25 1-pair 15
66 PT-02 Pressure Transmitter RWP 1 Suction Pipework 001 10 X 3C 25 1-pair 15
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PLC PS - Instrumentation and Control Cable Schedule
Signal Power Cables | Control Cables Instrumentation
Item o . Estimate Cables .
Tag No Description Location P&ID Function
No Length - Size Size . Size
Analog | Digital | Cores mm? Type mm? Pairs mm?
67 PT-03 Pressure Transmitter RWP 2 Suction Pipework 001 10 X 3C 25 1-pair 1.5
68 PT-04 Pressure Transmitter RWP 3 Suction Pipework 001 10 X 3C 25 1-pair 1.5
69 PT-05 Pressure Transmitter RWP 4 Suction Pipework 001 10 X 3C 25 1-pair 1.5
70 PT-06 Pressure Transmitter RWP 1 Delivery Pipework 001 5 X 3C 2.5 1-pair 1.5
71 PT-07 Pressure Transmitter RWP 2 Delivery Pipework 001 5 X 3C 2.5 1-pair 1.5
72 PT-08 Pressure Transmitter RWP 3 Delivery Pipework 001 5 X 3C 2.5 1-pair 1.5
73 PT-09 Pressure Transmitter RWP 4 Delivery Pipework 001 5 X 3C 2.5 1-pair 1.5
74 PT-10 Pressure Transmitter Common Delivery Pipework 001 20 X 3C 2.5 1-pair 1.5
75 FT-01 Flow Transmitter RWP 1 Delivery Pipework 001 5 X 3C 2.5 1-pair 1.5 High Flow / Low Flow
76 FT-02 Flow Transmitter RWP 2 Delivery Pipework 001 5 X 3C 2.5 1-pair 1.5 High Flow / Low Flow
77 FT-03 Flow Transmitter RWP 3 Delivery Pipework 001 5 X 3C 2.5 1-pair 1.5 High Flow / Low Flow
78 FT-04 Flow Transmitter RWP 4 Delivery Pipework 001 5 X 3C 2.5 1-pair 1.5 High Flow / Low Flow
79 FS-01 Flow Switch RWP 1 001 5 X 1-pair 1.5
80 FS-02 Flow Switch RWP 2 001 5 X 1-pair 1.5
81 FS-03 Flow Switch RWP 3 001 5 X 1-pair 1.5
82 FS-04 Flow Switch RWP 4 001 5 X 1-pair 1.5
83 FS-05 Flow Switch RWP 1 001 5 X 1-pair 1.5
84 FS-06 Flow Switch RWP 2 001 5 X 1-pair 1.5
85 FS-07 Flow Switch RWP 3 001 5 X 1-pair 1.5
86 FS-08 Flow Switch RWP 4 001 5 X 1-pair 1.5
87 FIT-01 Flow Transmitter Common Delivery Pipework 001 35 X 3 1.5 2-pair 1.5
Junction Boxes
1 PS-JB-01 Junction Box Raw Water Pump 1 25 X 19-pair 1.5
2 PS-JB-01 Junction Box Raw Water Pump 1 15 X 19-pair 15
3 PS-JB-01 Junction Box Raw Water Pump 1 18 X 19-pair 1.5
4 PS-JB-01 Junction Box Raw Water Pump 1 28 X 19-pair 15
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Specifications Output Indication
Item L . Process
No Tag No Description Location P&ID Connectio| Range Unit Analogue | Digital Local Remote
n
1 SV-01 Solenoid Valve 1 HDP 01 001 X X
2 SV-02 Solenoid Valve 2 HDP 02 001 X X
3 SV-03 Solenoid Valve 3 HDP 03 001 X X
4 SV-04 Solenoid Valve 4 HDP 04 001 X X
5 LT-01 Level Meter Suction reservoir 001 Level X X X
6 LS-01 Level Switch Suction Reservoir 001 Level X X
7 TT-01 Temperature Transmitter (PT100) Raw Water Pump 1 Winding 001 Temperature X X
8 TT-02 Temperature Transmitter (PT100) Raw Water Pump 1 Winding 001 Temperature X X
9 TT-03 Temperature Transmitter (PT100) Raw Water Pump 1 Winding 001 Temperature X X
10 TT-04 Temperature Transmitter (PT100) Raw Water Pump 1 Winding 001 Temperature X X
11 TT-05 Temperature Transmitter (PT100) Raw Water Pump 1 Winding - Drive end 001 Temperature X X
12 TT-06 Temperature Transmitter (PT100) Raw Water Pump 1 Winding - Non-Drive End  |001 X
Temperature X
13 TT-07 Temperature Transmitter (PT100) Raw Water Pump 1 Bearing - Drive end 001 Temperature X X
14 TT-08 Temperature Transmitter (PT100) Raw Water Pump 1 Bearing - Non-Drive End 001 Temperature X X
15 TT-09 Temperature Transmitter (PT100) Raw Water Pump 1 - Casting 001 Temperature X X
16 TT-10 Temperature Transmitter (PT100) Raw Water Pump 2 Winding 001 Temperature X X
17 TT-11 Temperature Transmitter (PT100) Raw Water Pump 2 Winding 001 Temperature X X
18 TT-12 Temperature Transmitter (PT100) Raw Water Pump 2 Winding 001 Temperature X X
19 TT-13 Temperature Transmitter (PT100) Raw Water Pump 2 Winding 001 Temperature X X
20 TT-14 Temperature Transmitter (PT100) Raw Water Pump 2 Winding - Drive end 001 Temperature X X
21 TT-15 Temperature Transmitter (PT100) Raw Water Pump 2 Winding - Non-Drive End {001 X
Temperature X
22 TT-16 Temperature Transmitter (PT100) Raw Water Pump 2 Bearing - Drive end 001 Temperature X X
23 TT-17 Temperature Transmitter (PT100) Raw Water Pump 2 Bearing - Non-Drive End 001 Temperature X X
24 TT-18 Temperature Transmitter (PT100) Raw Water Pump 2 - Casting 001 Temperature X X
25 TT-19 Temperature Transmitter (PT100) Raw Water Pump 3 Winding 001 Temperature X X
26 TT-20 Temperature Transmitter (PT100) Raw Water Pump 3 Winding 001 Temperature X X
27 TT-21 Temperature Transmitter (PT100) Raw Water Pump 3 Winding 001 Temperature X X
28 TT-22 Temperature Transmitter (PT100) Raw Water Pump 3 Winding 001 Temperature X X
29 TT-23 Temperature Transmitter (PT100) Raw Water Pump 3 Winding - Drive end 001 Temperature X X
30 TT-24 Temperature Transmitter (PT100) Raw Water Pump 3 Winding - Non-Drive End {001 X
Temperature X
31 TT-25 Temperature Transmitter (PT100) Raw Water Pump 3 Bearing - Drive end 001 Temperature X X
32 TT-26 Temperature Transmitter (PT100) Raw Water Pump 3 Bearing - Non-Drive End 001 Temperature X X
33 TT-27 Temperature Transmitter (PT100) Raw Water Pump 3 - Casting 001 Temperature X X
34 TT-28 Temperature Transmitter (PT100) Raw Water Pump 4 Winding 001 Temperature X X
35 TT-29 Temperature Transmitter (PT100) Raw Water Pump 4 Winding 001 Temperature X X
36 TT-30 Temperature Transmitter (PT100) Raw Water Pump 4 Winding 001 Temperature X X
37 TT-31 Temperature Transmitter (PT100) Raw Water Pump 4 Winding 001 Temperature X X
38 TT-32 Temperature Transmitter (PT100) Raw Water Pump 4 Winding - Drive end 001 Temperature X X
39 TT-33 Temperature Transmitter (PT100) Raw Water Pump 4 Winding - Non-Drive End | 001 X
Temperature X
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Specifications Output Indication
Item . . Process
No Tag No Description Location P&ID Connectio| Range Unit Analogue | Digital Local Remote
n
40 TT-34 Temperature Transmitter (PT100) Raw Water Pump 4 Bearing - Drive end 001 Temperature X X
41 TT-35 Temperature Transmitter (PT100) Raw Water Pump 4 Bearing - Non-Drive End 001 Temperature X X
42 TT-36 Temperature Transmitter (PT100) Raw Water Pump 4 - Casting 001 Temperature X X
43 VT-01 Vibration Sensor Raw Water Pump 1 Bearing - Casting 001 Vibration X X
44 VT-02 Vibration Sensor Raw Water Pump 2 Bearing - Casting 001 Vibration X X
45 VT-03 Vibration Sensor Raw Water Pump 3 Bearing - Casting 001 Vibration X X
46 VT-04 Vibration Sensor Raw Water Pump 4 Bearing - Casting 001 Vibration X X
47 VT-05 Vibration Sensor Raw Water Pump 1 Bearing - Casting 001 Vibration X X
48 VT-06 Vibration Sensor Raw Water Pump 2 Bearing - Casting 001 Vibration X X
49 VT-07 Vibration Sensor Raw Water Pump 3 Bearing - Casting 001 Vibration X X
50 VT-08 Vibration Sensor Raw Water Pump 4 Bearing - Casting 001 Vibration X X
51 ZS-01a Proximity sensor RWP 1 Delivery Actuated Pinch Valve 001 Switch X X
52 ZS-01b Proximity sensor RWP 1 Delivery Actuated Pinch Valve 001 Switch X X
53 Z8-02a Proximity sensor RWP 2 Delivery Actuated Pinch Valve 001 Switch X X
54 ZS-02b Proximity sensor RWP 2 Delivery Actuated Pinch Valve 001 Switch X X
55 ZS-03a Proximity sensor RWP 3 Delivery Actuated Pinch Valve 001 Switch X X
56 ZS-03b Proximity sensor RWP 3 Delivery Actuated Pinch Valve 001 Switch X X
57 ZS8-04a Proximity sensor RWP 4 Delivery Actuated Pinch Valve 001 Switch X X
58 ZS-04b Proximity sensor RWP 4 Delivery Actuated Pinch Valve 001 Switch X X
59 PT-01 Pressure Transmitter Common Suction Pipework 001 Pressure X X X
60 PT-02 Pressure Transmitter RWP 1 Suction Pipework 001 Pressure X X X
61 PT-03 Pressure Transmitter RWP 2 Suction Pipework 001 Pressure X X X
62 PT-04 Pressure Transmitter RWP 3 Suction Pipework 001 Pressure X X X
63 PT-05 Pressure Transmitter RWP 4 Suction Pipework 001 Pressure X X X
64 PT-06 Pressure Transmitter RWP 1 Delivery Pipework 001 Pressure X X X
65 PT-07 Pressure Transmitter RWP 2 Delivery Pipework 001 Pressure X X X
66 PT-08 Pressure Transmitter RWP 3 Delivery Pipework 001 Pressure X X X
67 PT-09 Pressure Transmitter RWP 4 Delivery Pipework 001 Pressure X X X
68 PT-10 Pressure Transmitter Common Delivery Pipework 001 Pressure X X X
69 FT-01 Flow Transmitter RWP 1 Delivery Pipework 001 Flow X X X
70 FT-02 Flow Transmitter RWP 2 Delivery Pipework 001 Flow X X X
71 FT-03 Flow Transmitter RWP 3 Delivery Pipework 001 Flow X X X
72 FT-04 Flow Transmitter RWP 4 Delivery Pipework 001 Flow X X X
73 FS-01 Flow Switch RWP 1 001 Switch X X
74 FS-02 Flow Switch RWP 2 001 Switch X X
75 FS-03 Flow Switch RWP 3 001 Switch X X
76 FS-04 Flow Switch RWP 4 001 Switch X X
77 FS-05 Flow Switch RWP 1 001 Switch X X
78 FS-06 Flow Switch RWP 2 001 Switch X X
79 FS-07 Flow Switch RWP 3 001 Switch X X
80 FS-08 Flow Switch RWP 4 001 Switch X X
81 FIT-01 Flow Transmitter Common Delivery Pipework 001 Flow X X X
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Analog
Digital Input Digital Output Analog Input Ouput
? 3 o
Item o .g § g g
Tag No Description = ] £ — s g © Remarks
No = & o |® e | % ) >
3 3 S| E|g |2 g 8% 3 £l e
TIE€| o 23 |3 g S| 8| | & 1o B g 3| £
@ = Q ° = r4 < w ] . =0 o = » < o .
gl s |2 |SE (5|3 3|5 |5|s|%|8|5z8|2|8]+ c | & | @
2|5 |% |5 8| o S 92/ 2 /38|88 |s|s 3 sl |2 | E|5|=|5|8|s
F lw w | e |0 || |[O|lwn | dJ|0|»w Owu 0|2 |«|>|% | |n |0
MASTER PLC
Equipment
1 [IN-Lv-McC [Incomer Lv McC 01 [ [ [ [ [ [ [ [ [
2 [IN-Lv-McC [ Incomer Lv MCC 02 [ T T 1T 1T 11 [
3 FAN-01 Pump Station Fan 1 1 1 1
4 FAN-02 Pump Station Fan 2 1 1 1
5 FAN-03 MV Room Fan 1 1 1 1
6 FAN-04 MV Room Fan 2 1 1 1
7 FAN-05 Cable Gallery Fan 1 1
4 CR-01 Crane 1
5 PLC-01 Master PLC (Control) 1
6 SCD-01 SCADA 1
7 DB-PS DB Pump Station 1
6 BFV-01 Butterfly Valve (actuated) 1 1 1 1 1
7 BFV-06 Butterfly Valve (actuated) 1 1 1 1 1
Other
1 PLC-01 Alarm annunication 1 1 Alarm on/off
2 1S-01 Intruder 1 Input from Intruder alarm panel
3 FD-01 Fire Detection 1 Input from Fire panel
4 UPS-01 UPS - PLC 3 On Standby, Charging, In Operation
5 UPS-02 UPS - SCADA 3 On Standby, Charging, In Operation
Instrt
1 LT-01 Level Meter 1
2 LS-01 Level Switch 1
3 PT-01 Pressure Transmitter 1
4 PT-10 Pressure Transmitter 1
5 FIT-01 Flow Transmitter 1
MV Switchgear (see MV 10 List) 143 0 22 0
Active Total*: 175 8 I 26 0
*30% spare to be allowed per type of 10 card. 53 3 | 8 0
PLC PUMP SET 1
MPR (Loss of load/undercurrent; Loss
of phase; Unbalance (asymmetrical);
Thermal over load)
1 RWP-01 Raw Water Pump 1 1 1 1 1 4 1 1 1
2 HDP-01 Hydraulic Pump 1 1 1 1 1 1 1
3 SV-01 Solenoid Valve 1 1
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4 BFV-02 Butterfly Valve (actuated) 1 1 1 1 1
5 GV-01 Gate Valve (actuated) 1 1 1 1 1
Instrt
1 TT-01 Temperature Transmitter (PT100) 1
2 TT-02 Temperature Transmitter (PT100) 1
3 TT-03 Temperature Transmitter (PT100) 1
4 TT-04 Temperature Transmitter (PT100) 1
5 TT-05 Temperature Transmitter (PT100) 1
6 TT-06 Temperature Transmitter (PT100) 1
7 TT-07 Temperature Transmitter (PT100) 1
8 TT-08 Temperature Transmitter (PT100) 1
9 TT-09 Temperature Transmitter (PT100) 1
10 |VT-01 Vibration Sensor 1 1
11 [VT-02 Vibration Sensor 1 1
12 |ZS-01a Proximity sensor 1
13 |ZS-01b Proximity sensor 1
14 |PT-02 Pressure Transmitter 1
15 |PT-05 Pressure Transmitter 1
16 |[FT-01 Flow Transmitter 1 Over & Under Flow
17 |FS-01 Flow Switch 1
18 FS-02 Flow Switch 1
Active Total*: [ 36 [ 5 [ 7 [0 ]
*30% spare to be allowed per type of 10 card. | 11 | 2 | 3 | 0 |
PLC PUMP SET 2
MPR (Loss of load/undercurrent; Loss
of phase; Unbalance (asymmetrical);
Thermal over load)
1 RWP-02 Raw Water Pump 2 1 1 1 1 4 1 1 1
2 HDP-02 Hydraulic Pump 2 1 1 1 1 1 1
3 SV-02 Solenoid Valve 2 1
4 BFV-03 Butterfly Valve (actuated) 1 1 1 1 1
5 GV-02 Gate Valve (actuated) 1 1 1 1 1
Instrt
1 TT-10 Temperature Transmitter (PT100) 1
2 TT-11 Temperature Transmitter (PT100) 1
3 TT-12 Temperature Transmitter (PT100) 1
4 TT-13 Temperature Transmitter (PT100) 1
5 TT-14 Temperature Transmitter (PT100) 1
6 TT-15 Temperature Transmitter (PT100) 1
7 TT-16 Temperature Transmitter (PT100) 1
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8 TT-17 Temperature Transmitter (PT100) 1
9 TT-18 Temperature Transmitter (PT100) 1
10 |VT-03 Vibration Sensor 1 1
11 |[VT-04 Vibration Sensor 1
12 |ZS-02a Proximity sensor 1
13 |ZS-02b Proximity sensor 1
14 |PT-03 Pressure Transmitter 1
15 |PT-06 Pressure Transmitter 1
16 [FT-02 Flow Transmitter 1 Over & Under Flow
17 |FS-03 Flow Switch 1
18 FS-04 Flow Switch 1
Active Total*: [ 34 [ 5 [ 7 [0 ]
*30% spare to be allowed per type of 10 card. | 11 | 2 | 3 | 0 |
PLC PUMP SET 3
MPR (Loss of load/undercurrent; Loss
of phase; Unbalance (asymmetrical);
Thermal over load)
1 RWP-03 Raw Water Pump 3 1 1 1 1 4 1 1 1
2 HDP-03 Hydraulic Pump 3 1 1 1 1 1 1
3 SV-03 Solenoid Valve 3 1
4 BFV-04 Butterfly Valve (actuated) 1 1 1 1 1
5 GV-03 Gate Valve (actuated) 1 1 1 1 1
Instru
1 TT-19 Temperature Transmitter (PT100) 1
2 TT-20 Temperature Transmitter (PT100) 1
3 TT-21 Temperature Transmitter (PT100) 1
4 TT-22 Temperature Transmitter (PT100) 1
5 TT-23 Temperature Transmitter (PT100) 1
6 TT-24 Temperature Transmitter (PT100) 1
7 TT-25 Temperature Transmitter (PT100) 1
8 TT-26 Temperature Transmitter (PT100) 1
9 TT-27 Temperature Transmitter (PT100) 1
10 [VT-05 Vibration Sensor 1 1
11 VT-06 Vibration Sensor 1 1
12 |ZS-03a Proximity sensor 1
13 |ZS-03b Proximity sensor 1
14 |PT-04 Pressure Transmitter 1
15 |PT-07 Pressure Transmitter 1
16 [FT-01 Flow Transmitter 1 Over & Under Flow
17 FS-05 Flow Switch 1
18 |FS-06 Flow Switch 1
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Active Total*: 34 5 7 0
*30% spare to be allowed per type of 10 card. 11 2 3 0
PLC PUMP SET 4
MPR (Loss of load/undercurrent; Loss
of phase; Unbalance (asymmetrical);
Thermal over load)
1 RWP-04 Raw Water Pump 4 1 1 1 1 4 1 1 1
2 HDP-04 Hydraulic Pump 4 1 1 1 1 1 1
3 SV-04 Solenoid Valve 4 1
4 BFV-05 Butterfly Valve (actuated) 1 1 1 1 1
5 GV-04 Gate Valve (actuated) 1 1 1 1 1
Instrt
1 TT-28 Temperature Transmitter (PT100) 1
2 TT-29 Temperature Transmitter (PT100) 1
3 TT-30 Temperature Transmitter (PT100) 1
4 TT-31 Temperature Transmitter (PT100) 1
5 TT-32 Temperature Transmitter (PT100) 1
6 TT-33 Temperature Transmitter (PT100) 1
7 TT-34 Temperature Transmitter (PT100) 1
8 TT-35 Temperature Transmitter (PT100) 1
9 TT-36 Temperature Transmitter (PT100) 1
10 |[VT-07 Vibration Sensor 1 1
11 VT-08 Vibration Sensor 1 1
12 |ZS-04a Proximity sensor 1
13 |ZS-04b Proximity sensor 1
14 |PT-05 Pressure Transmitter 1
15 |PT-08 Pressure Transmitter 1
16 [FT-04 Flow Transmitter 1 Over & Under Flow
17 FS-07 Flow Switch 1
18 |FS-08 Flow Switch 1
Active Total*: 34 5 [ 7 0
*30% spare to be allowed per type of 10 card. 11 2 I 3 0 I
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MASTER PLC
MV Switchgear
1 11kV Switchgear - Incomer 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
2 11kV Switchgear - Incomer 2 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
3 11kV Switchgear - Motor Starter 1 1 1 1 1 1 1 1 1 1 1 1 1
4 11kV Switchgear - Motor Starter 2 1 1 1 1 1 1 1 1 1 1 1 1 Monitoring signals to be
5 11kV Switchgear - Motor Starter 3 1 1 1 1 1 1 1 1 1 1 1 1 communicated over field/ethernet
6 11KV Switchgear - Motor Starter 4 1 1 1 1 1 1 1 1 1 1 1 1 network via RTU
7 11kV Switchgear - 100kVA TRF FDR 1 1 1 1 1 1 1 1 1 1 1 1 1
8 11kV Switchgear - 100kVA TRF FDR 2 1 1 1 1 1 1 1 1 1 1 1 1
9 11kV Switchgear - WTW FDR 1 1 1 1 1 1 1 1 1 1 1 1 1
10 11kV Switchgear - Bus-Section 1 1 1 1 1 1 1
11 11kV Switchgear - BTU 4 On, Standby, Charging, Fault
12 11kV Switchgear - PFC 1 3 Charged, Alarms
13 11kV Switchgear - PFC 2 3 Charged, Alarms
14 11kV Switchgear - PFC 3 3 Charged, Alarms
15 11kV Switchgear - PFC 4 3 Charged, Alarms
16 11/0.4 kV Transformer 1
17 11/0.4 kV Transformer 2
18
Sub total for Master PLC 124 0 13 0
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BID NO. W11268 PART C3 — SCOPE OF WORKS
VOL 3 — SCOPE OF WORKS

C3.2:. AMENDMENTS TO THE PARTICULAR SPECIFICATIONS

In certain clauses the standard and particular specifications allow a choice to be specified in the project
specifications between alternative materials and / or methods of construction and / or for additional
requirements to be specified to suit a particular contract. Details of such alternative or additional
requirements applicable to this contract are contained in this part of the specifications or in Part C3.1
Project Specification.

Where the Amendments to the Particular Specifications are included in this section, they are included
as stand-alone sections, each with index pages that reference the relevant Particular Specification
being amended. The paragraph and sub-paragraph numbers of each amendment are unique to the
relevant Particular Specification. Each paragraph and sub-paragraph is immediately followed by the
heading and the number of the clause or sub-clause in the Particular Specification being referenced.

New clauses and sub-clauses, which do not form part of a clause or sub-clause in the Particular
Specifications are also included. The paragraph and sub-paragraph numbers of each of the new
clauses and sub-clauses are also unique to the Particular Specification at hand. New clauses and sub-
clauses are identified by the text "NEW” in their headings. Each paragraph and sub-paragraph which
references a new clause or sub-clause is immediately followed by its heading containing the new clause
or sub-clause number.

The following Amendments to the Particular Specifications shall apply to this contract. Note that
amendments to the Particular Specifications in terms of the Mechanical and Electrical Works are
referenced only within Part C3.1 Project Specification

Part C3.2: Amendments to the Particular Specifications 2
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AMENDMENTS

The following amendments to this Specification apply to this Contract. The paragraph letters and numbers
indicate the relevant clause number to which the amendments apply. Alternatively, the relevant clause
number will be shown in brackets as part of the heading. New clauses add to this Specification are assigned
with new numbers.

1. Scope (Clause 1)

This Specification covers the design and manufacture of the pipe specials and fittings required for the
reservoir and rising main portion of this Contract, which shall include, but not be limited, to the following:

a) DN 700 inlet pipes and bends to the suction reservoir;

b) DN 600 outlet pipes and bends between the suction reservoir and pump station;

c) Overflow and scour outlet pipes at the reservoir of various diameters;

d) DN 700 bends on the rising main;

e) DN 700 x DN 700 tee pieces at air valve chambers;

f) DN 700 x DN 200 tees at scour valve chambers; and

g) Pipe specials inside air valve, scour valve and non-return valve chambers of various diameters.

The general arrangement of the specials and fittings, as well as the required pressure classes, are shown on
the drawings and are described in the Bill of Quantities.

The pipe specials and fittings required within the pump station are dealt with under C3.1 Project
Specifications.

1. Interpretations (Clause 2)
Replace the first sentence in the first paragraph of sub-clause 2.2 with:

“This specification contains clauses that are generally applicable to the design, manufacture and supply of
steel pipes, specials and fittings for duties up to 6.3 MPa.”

2. Pipe and Specials (Clause 3.1)
Delete entire clause and replace with:

“Unless otherwise shown on the drawings or described in the Bill of Quantities, pipe specials shall be
manufactured from the following grades of steel:

a) All pipe specials equal to or less than 150 mm diameter shall be manufactured from heavy class steel in
accordance with SANS 62;

b) All pipe specials larger than 150 mm diameter shall be manufactured from API 5L steel Grade X52 or
Grade S 355 JR (i.e. Grade 350 WA) steel;

c) Steel pipe supports in valve chambers shall be manufactured from the same material as the pipework to
be supported or from API 5L steel Grade S 275 JR or Grade X42 steel; and

Page 2 of 8
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d) All pipe specials at the inlet, outlet, overflow and scour of the reservoir shall be manufactured from Grade
316 stainless steel.”

3. Fasteners and Jointing Materials (Clause 3.3)
Replace the last paragraph with the following:

“Asbestos gaskets in accordance with BS 1832 Grade B, and having a minimum thickness of 1,5 mm, shall
be supplied for working pressures not exceeding PN 16.

Where working pressures exceed PN 16, and for DN 400 and over, rubber "O" rings dimensioned in
accordance with BS EN 1092 Section 3.1, Fig. 4 for Types G and H flanges, shall be supplied to suit
appropriately machined flanges.

Where flanges have not been machined in accordance with the above, spiral wound gaskets, style CG to BS
3381 shall be used. The external ring shall be made of carbon steel and electro plated. The metal windings
shall consist of Grade 316 L stainless steel with asbestos filler.

Where flanges with flat faces are jointed, the gaskets shall be of the type manufactured by HPE and as
specified below:

The gasket shall consist of a seal ring made from ultra high molecular weight polyethylene (UHMWPE)
(section 10 mm x 5 mm minimum) which fits snugly inside a 3 mm thick x 30 mm wide (minimum) flat steel
outer ring. The reuse of UHMWPE seal rings is inadmissible.

The outer ring shall consist either of:

a) A mild steel ring, hot-dip galvanized in accordance with SANS 121 to a minimum mean coating thickness
of 65 um. The finish shall be of even thickness to ensure that the ring bears evenly throughout between
the two flanges.

or

b) A 3CR12 steel ring”

4. Fabrication (Clause 5.3)
Add the following subclause:
“5.3.4 Shop Drawings

The Contractor shall, before issuing of shop drawings for manufacture, provide detailed pipework layout
drawings for approval in principle by the Engineer. Such drawings shall contain general arrangements and
assemblies for the pipes, pipe auxiliaries, pipe specials and valves and include materials schedules, standard
parts, etc. Drawings shall provide all the information necessary to demonstrate full compliance with the
drawings and specifications and to facilitate subsequent submission of shop drawings free of fit-up error. The
Contractor shall be fully responsible for determining the actual dimensions of the specials.

Pipe layout drawings shall incorporate all relevant prime and subsidiary dimensions (primarily, but not
necessarily limited to, face-to-face dimensions).

Drawings shall be prepared to acceptable industry standards, an example of which shall be submitted for
approval before draughting commences. Due account is to be taken in preparing drawings of the necessity,
inter alia, to facilitate straight-forward subsequent fit-up on site, without undue site trimming and site

Page 3 of 8
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preparation for butt welding, so minimizing also the necessity for extensive site repairs to, or extensions of,
internal and external corrosion protection.

Only after approval of final pipework layout drawings by the Engineer shall shop drawings for manufacture of
pipes and specials commence. For subsequent approval by the Engineer these shall be in such detail as is
appropriate for manufacture. No manufacturing of pipework shall be permitted without approval of the shop
drawings by the Engineer.

Approval by the Engineer of any drawing shall not relieve the Contractor of responsibility for correct
manufacture and subsequent fit-up on site.”

5. Welding (Clause 5.3.1)
Delete entire clause in its entirety and replace with:

“Only qualified welders, certified as having passed the qualification tests as specified in Clauses 6.1 to 6.7
inclusive of API Standard 1104 or alternatively, SANS 10044: Part IV, shall be used to do all welding required.
Copies of the certificates shall be made available to the Engineer.

Welding and inspection of welds shall be in accordance with Clauses 7 to 11.4 inclusive of API Standard
1104 or alternatively, SANS 10044: Part lll. Where radiographic inspection is specified in the Amendments,
the procedure followed shall be in accordance with Clause 11.1 of API Standard 1104. Only qualified
radiographers as specified in APl Standard 1104 shall be employed to do the radiography.

Internal reinforcement in the form of backing rings at weld seams shall not be permitted.

The internal weld bead/upset metal and flash on the inner surface shall not exceed 1 mm. For pipes and
specials to be joined by butt welding, the internal weld bead shall not protrude more than 1 mm into the bore
of the pipe or special. For electric resistance welded pipes, the height of upset metal and flash on the inner
surface shall not exceed 1 mm. For pipes and specials to be joined by butt welding, the internal weld bead
shall be ground flush with the pipe body for a length of 200 mm from the ends to be jointed. For pipes and
specials to be coupled by flexible couplings, external weld reinforcement or upset metal and flash shall be
ground flush with the pipe body for a length of 250 mm from the end to be coupled and shall be free from
indentations projections or roll marks

Where automatic submerged-arc welding is employed, at least one pass shall be made on the inside and at
least one pass on the outside. This shall apply for double jointing of pipes in the factory as well. The number
of longitudinal weld seams shall not exceed:

(a) 1 for pipes up to 1 000 mm nominal diameter;
(b) 2 for pipes larger than 1 000 mm and up to 2 220 mm nominal diameter.

For pipes to be joined by flexible couplings the pipe manufacturer is required to weld steel plates not less
than 50 mm x 50 mm x 16 mm thick to each end of all pipes during the pipe manufacturing process, (i.e.
before priming, lining and coating). Steel plates shall be located far enough from each pipe end so as not to
interfere with the installation of the flexible coupling.”
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6. Pipes (Clause 5.3.2)
Delete entire clause in its entirety and replace with:

“Specials which require joints to be butt welded on site shall be supplied with ends bevelled in accordance
with the requirements of SANS 719, Clause 5.1.5.”

7. General (Clause 5.3.3.1)

In the third line of the first paragraph delete wording “sections 3 and 4 of”.

8. Bends (Clause 5.3.3.2)
Replace the last sentence of the first paragraph with:

Bend radii shall be three pipe diameters unless otherwise indicated on the drawings or specified in the Bill or
Schedule of Quantities.”

9. Branches and nozzles for bypasses, drains, air valves, pressure gauges, etc (Clause 5.3.3.3)
Delete the entire paragraph that starts with “Scour valve tees are to...” in its entirety and replace with:

“For scour valve tees the branch, consisting of a 90 degree bend, shall be located centrally on the pipe invert
and point vertically downwards with the horizontal section at right angles to the barrel of the pipeline. The
branch flange shall be set so that the scour valve spindle points vertically upwards, as shown on the
drawings.”

10. Flexible couplings (Clause 5.3.3.5)
Delete entire clause in its entirety and replace with:

“Ends for use with mechanical couplings shall be square cut or bevelled plain ends, cut square to the pipe
axis, with all edge burrs, weld splatter and scratches removed. The outside of the pipe shall be free of
indentations, projections or roll marks for a distance of 250 mm from each end to permit proper make-up of
the coupling. Longitudinal or spiral welds on the outside of the plain end shall be ground to plate or sheet
surface for a minimum distance of 250 mm.

Flexible couplings for plain-ended steel pipe and adaptor couplings shall be either of the slip-on type
complying with Clause 15 of BS 534 or of the slip-on type without centre register conforming to the drawings,
as scheduled. Slip-on flange adaptors for steel pipes shall conform to the relevant drawings.

A coupling shall be able to withstand without failure a hydrostatic test pressure of twice the working pressure
specified for the pipe for which the coupling is required, and coupling flanges shall be capable of withstanding
without damage all stresses caused by proper tightening of the bolts. Rubber rings shall comply with the
relevant requirements of SANS 974: Part | and shall have a hardness of 66 to 75 IRHD.

All grinding off of welds shall conform accurately with the profile of the rolled section and so that no flats occur
on surfaces that are supposed to be curved. The centre register (where present) shall be ground off on either
side of the weld in such a manner that all sharp edges which would result in weakening of the protective
coating are removed. Flexible couplings shall be supplied complete with all necessary bolts, nuts and rubber
jointing rings.”

Page 5 of 8
© Copyright — Aurecon South Africa (Pty) Ltd



aurecon AMENDMENTS TO PARTICULAR SPECIFICATIONS
DWS 1130: Design, manufacture and supply of
steel pipes, specials and fittings

11. Flanges (Clause 5.3.3.7)
Replace the first sentence with:

“Except where specified to the contrary in the Project Specification or on the drawings, all flanges shall be
steel-plate for welding and shall conform to BS EN 1092. Flanges not covered by the BS EN 1092 standard
shall be in accordance with ASME B16 47 for the relevant pressure class.”

Replace the seventh sentence with:

All flanges shall be machined overall with gramophone finish in accordance with SANS 1123.

12. Marking of Pipes and Specials (Clause 6)
Delete entire clause in its entirety and replace with:

“Upon fabrication, each special shall be hard stamped with a unique reference number to ensure traceability.
The stamp is to be 100mm from the pipe end and next to a weld. On completion of the contract or at
reasonable intervals during the contract, the following pipe information shall be supplied to the Engineer in
Microsoft Excel ® format:

a) Pipe reference number

b) Contract number

c) Date of manufacture

d) Outside diameter

e) Wall thickness/pressure rating

f) Grade of steel

g) Coating type and nominal thickness

h) Lining type and nominal thickness

i) Mass of uncoated and unlined special in kg/m

i) Applicable drilling tables stamped on the periphery of all flanges

k) Bends shall have their “centre plane” marked with two small punch marks close to both ends of the bends
to facilitate correct positioning of the bends during laying.”

13. Storage, Handling and Transport (Clause 7)
Delete entire clause in its entirety and replace with:

“Specials shall be protected against damage at all stages from manufacture to delivery. Particular care shall
be taken to protect the ends of all specials against denting and to prevent deformation of the pipe body in
excess of 2 % of the diameter or any other such limitations to prevent damage to pipe linings and coatings.

In the transportation, loading and unloading of specials, an adequate fleet of vehicles shall be operated and
maintained at all times to ensure that specials and their protective linings and coatings are not damaged.
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Specials shall be so transported, stored and handled that they are not overstressed at any time and fittings
are not damaged in any way. Access for delivery on site might be restricted by poor weather conditions and
the Contractor shall make due allowance for such disruption. Unless otherwise specified the pipes shall be
off-loaded adjacent to the laying position. All thin-walled and soft-coated specials shall be handled with
particular care and shall be so stored that they are not subjected to concentrated pressure from stones or
other objects. Specials damaged or cracked in any way shall be removed from the Site at no cost to the
Employer.

If cradles are used to transport the specials they must be rubber lined to avoid damage to the coating. During
transportation specials shall be safely secured.

The Contractor shall be responsible for dispatching and transporting of the pipes to site and off-loading.

Temporary end covers shall be provided for the protection of the ends of all pipes and specials to protect pipe
linings from damage during transport and during storage and handling on site. Suitable access along the
pipeline route must be provided by the Contractor.”

14. General (Clause 8.1)

All welds shall be radiographically tested (X-rayed) over 100% of the weld length. Where radiographical
testing cannot be performed, 100% dry liquid penetrant testing shall be done.

The Contractor shall make arrangements and carry all transport and accommodation costs for the Engineer
to inspect the pipework before they are corrosion protected.

15. Visual Inspection (Clause 8.2.1)

Delete the last sentence of the paragraph

16. Ultrasonic Inspection to API 5L (Clause 8.2.2)

Delete entire clause in its entirety

17. Hydrostatic Testing (Clause 8.2.4)

Delete the last sentence of the paragraph

18. Repair of Injurious Defects (Clause 8.5.4)
Add the following to the end of the clause:

“If a special fails to pass any of the tests specified, it will be rejected but the Engineer may permit repairs or
alterations to be made to enable the special to pass the test.

Repairs of welded joints will be permitted during the process of manufacture. Where repairs are required the
defective weld metal shall be cut out, and the parent metal prepared by grinding, and re-welded, to the
satisfaction of the Engineer.

Each repair weld shall be marked with the welder's identifying stamp.

When the repair has been made, it shall be radiographically tested (X-rayed) over the full length of the repair.
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On discovery of defective welds the Engineer may, at his discretion, call for additional radiographic
examination until it is shown that the necessary standard is being maintained.

Should a weld repair be required on a special subsequent to hydraulic testing, the repaired special shall be
retested.”

19. Destructive Testing (Clause 8.4)

Delete entire clause in its entirety

20. Corrosion Protection (Clause 9)

Replace “Section C1” in the first sentence with “Section C7”:

21. Measurement and Payment (Clause 12.3)
Delete entire clause in its entirety and replace with:

“Unless specific provision is made in the Bill of Quantities, no separate payment will be made for corrosion
protection. The rates tendered will be held to cover the cost of any protection system specified.

Measurement and payment shall be per linear metre of straight pipe fabricated, supplied and delivered to
site. Measurement and payment of specials and fittings shall be per the number of each special and fitting
fabricated, supplied and delivered to site.

The unit rates shall cover the cost of the provision of each special, complete with couplings and/or other
jointing materials as appropriate, and for the design of all specials including all drawings and shop drawings.

Unless specific provision is made in the Bill of Quantities, no separate payment will be made for the supply
and delivery to Site of any additional couplings and jointing materials which may be required for the
connection of the specials.”
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AMENDMENTS

The following amendments to this Specification apply to this Contract. The paragraph letters and numbers
indicate the relevant clause number to which the amendments apply. Alternatively, the relevant clause
number will be shown in brackets as part of the heading. New clauses add to this Specification are assigned
with new numbers.

1. Scope (Clause 1)

This Specification covers the construction of the steel rising main and reservoir steel pipework with its
associated structures outside of the pump station. The construction of steel pipelines and associated
structures inside the pump station for this Contract is dealt with under C3.1 Project Specifications.

The construction of uPVC and HDPE pipelines are covered by SANS 1200L and its amendments.

2. Standards (Clause 2)
Delete the entire first paragraph and replace with

“The following Standard Specifications, Codes of Practice, Regulations and associated amendments shall
apply as specified hereinafter”.

Delete the reference “Act 85/1993 Occupational Health and Safety act and regulations” and replace with “The
Project Health and Safety Specification”.

Replace reference to “DWS 9900 C1” and replace with “DWS 9900 C7”

All references to made to “DWS 9900 C1” within the entire DWS 1110 document shall be replaced with
reference to “DWS 9900 C7”

3. Flanges (Clause 3.1.6)
Delete entire clause and replace with:

“‘DWS 1130 Clause 5.3.3.7 and its amendments shall apply”

4. Fasteners (Clause 3.1.7)
Delete entire clause in its entirety and replace with:

“DWS 1130 Clause 3.3 and its amendments shall apply”

5. Gaskets and rubber joint rings (Clause 3.1.8)
Delete entire clause in its entirety and replace with:

“‘DWS 1130 Clause 3.3 and its amendments shall apply”

6. Concrete pipe jacking sleeves (Clause 3.5)
Delete entire clause in its entirety and replace with:

“SANS 1200 LG and its amendments shall apply”
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7. Manhole covers and frames and ventilators (Clause 3.7)
Delete entire clause in its entirety and replace with:

“Shall be manufactured as shown in the Drawings”

8. Concrete Work (Clause 3.9 up to Clause 3.14)
Delete all six clauses in its entirety and replace with:

“‘DWS 0750 and its amendments shall apply”

9. Backfill material (Clause 3.16)

Delete entire clause in its entirety and replace with:

“SANS 1200 LB Clause 3 and its amendments shall apply for pipe bedding.
SANS 1200 DB Clause 3.5 and its amendments shall apply for pipe backfill.”

10. Repairs (Clause 3.19.4)

For Clause 3.19.4, replace the last sentence of the Subclause starting with “The ends of pipes intended for
field welding...” with the following:

“The ends of pipes intended for field welding shall be re-chamfered as described in Clause 5.1.5 of SANS
719. The minimum gap between pipe end root faces before welding shall be 1,5 mm and the maximum gap
shall be 3,0 mm.”

11. Maintenance of cleanliness (Clause 3.20)
Delete entire clause in its entirety and replace with:

“Every reasonable precaution shall be taken to prevent the entry of foreign matter and water into the pipe(s).
At the close of each day’s work, or at any time when work is suspended for a significant period, the last laid
section of the pipeline shall be plugged, capped or otherwise tightly closed until laying is recommenced.

The interior of pipes shall be perfectly clean before being laid and the Engineer may instruct that the pipe
interior be cleaned or washed before the pipes are lowered into the trench. All brushes, trowels, welding rod
stumps, pieces of mortar, dust and all foreign matter shall be removed from pipes immediately before laying.
Once a section of pipeline has been cleaned, it shall be sealed off and not be entered again unless permitted
by the Engineer.

During laying and jointing of pipes and until the pipeline has passed the required acceptance tests and the
trench has been backfilled, the trench shall be kept in a state which, in the opinion of the Engineer, is
reasonably dry.

The Contractor shall at his own expense make good any damage to valves and fittings or clogging of off-
takes or malfunctioning of fittings which result from his failure to keep the pipeline in a thoroughly clean
condition.”
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12. General (Clause 4.1.1)

The detailed design is the responsibility of the Engineer.

13. Setting out (Clause 4.2)
Delete entire clause in its entirety and replace with:

“SANS 1200 A and its amendments shall apply”

14. Entry and work upon land (Clause 5)
Delete entire clause in its entirety and replace with:

“SANS 1200 A, 1200 C, 1200 D, 1200 DB and its amendments shall apply”

15. Site preparation (Clause 6)
Delete entire clause in its entirety and replace with:

“SANS 1200 C, 1200 DB and its amendments shall apply”

16. Earthworks (Clause 7)
Delete entire clause in its entirety and replace with:

“SANS 1200 D, 1200 DB, 1200 LB and its amendments shall apply”

17. Flanges (Clause 8.2.2.3)
Delete entire clause in its entirety and replace with:

“‘DWS 1110 Clause 8.5.4 and its amendments shall apply”

18. Installation of valves and meters (Clause 8.3)
For Subclause 8.3.1, add the following after the second sentence:

“Where fabricated steel stools are approved or specified they shall comply with the requirements of SANS
10044-3 and shall be fabricated to the Engineer's approval.”

Delete Subclause 8.3.3 and replace with the following

“8.3.3 Unless otherwise specified or directed, gate valves shall be set upright and butterfly valves shall be
set with the main shafts horizontal. All valves and meters shall be correctly set, supported, and placed in
position as the work proceeds, and shall be properly jointed to their respective pipes. All valves and fittings
shall be left in working order and shall be housed in chambers as shown on the Drawings.”
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Add the following Subclauses to Clause 8.3:

“8.3.4 Valves, meter bodies and fittings shall be supplied, painted externally and internally. The Contractor
shall thoroughly clean damaged exterior painted surfaces of all valves, meter bodies and fittings of all dirt,
rust, grease and other foreign matter by methods approved by the Engineer and shall make good all damaged
surfaces in accordance with the requirements of DWS 9900 C7.

All valves and meters supplied under separate contracts, which are defective due to circumstances outside
the Contractor's control shall be repaired, replaced or modified by the valve suppliers who will also be
responsible for commissioning the valves.

Hydrostatic testing of individual sections of the pipeline shall only be carried out when all scour valves, air
valves and control valves have been installed, except where otherwise instructed by the Engineer in writing.

Should line control valves or other equipment not be delivered timeously to enable the Contractor to lay
continuously and to test the pipeline, the Engineer may order the Contractor to substitute specially made
temporary flanged closure pieces. Such temporary closure pieces shall be supplied and installed by the
Contractor to enable laying and testing to proceed. Subsequently after installation of the control valves, etc.,
they shall be removed and shall become the Contractor's property. These temporary closure pipes shall have
the same face to face dimensions as the line control valves and shall be fitted with a suitably reinforced
control diaphragm plate for sealing of the section of pipeline where it is fitted.

Wall thickness and diameter of the closure pipes shall be the same as the pipeline. A 100 mm nominal bore
valve-controlled by-pass shall be fitted externally around the diaphragm plate.”

19. Field Welding (Clause 8.4)
Delete entire clause in its entirety and replace with:
“8.4.1 General

At the discretion of the Engineer, roll welding will be permitted, provided an alignment is maintained by use
of skids or of structural framework to accommodate two or more lengths of pipe with an adequate number of
roller dollies to prevent sag in the pipe. The entire root bead, however, shall be made with the pipe in a
stationary position.

All pipes welded in the trench shall be properly laid and aligned before welding commences. Joint holes shall
be excavated at all field welds. The Contractor shall not lift the pipe to provide adequate access for the
welders to enable them to weld the joint.

The alignment of abutting ends shall be such that the offset will not exceed 1.5 mm. Line up clamps shall be
used for joint “fit-ups”. The use of “bridges and wedges” or any method that may induce unnecessary stresses
will not be permitted.

Both ends of coated and lined pipes shall be wrapped for a distance of at least 800 mm on either side of the
weld by means of an asbestos mat or other approved material to ensure that weld spatter or other damage
is not caused to the coating and lining during the welding process. The pipe trench shall be kept free of all
dirt and water in the vicinity of the weld until after all corrosion protection measures have been completed
and approved.

Destructive testing as specified in API 1104 Clause 6.5 shall be carried out and approved prior to any field
welding being done. The Contractor shall submit to the Engineer for approval a full procedure specification
as detailed in AP1 1104 Clause 5.3 prior to any field welding being allowed.
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8.4.2 Welding procedure and qualification of welders

Welding shall only be done by qualified welders who satisfy the requirements of API Std. 1104, Clause 6 and
who have been tested at the Contractor’'s expense by an Independent Inspectorate.

Before any welding of pipeline materials commences, the qualification of welders shall have been approved,
all detailed welding procedure specifications with weld diagrams required for their completion shall have been
submitted for approval in a neat form and the welding procedure qualification tests shall have been
successfully concluded all in accordance with the relevant standard specifications. Each welder shall mark
the pipe adjacent to the weld with the figure assigned to him.

Sufficient records shall be kept by the Contractor to ensure that all field welds can be subsequently identified
with the welder concerned.

As far as practicable all out of trench welding shall preferably be done by an automatic submerged process
and the Contractor shall provide all necessary plant to carry out this process. Manual submerged electric arc
process (MSEAP) welding may be used where in-trench welding is done.

Pre- and post-heat treatment for welding shall be in accordance with API Std. 1104 if required by same and
the Contractor shall provide an approved shield to protect the pipe joint from wind and weather during heat
treatment and welding.

8.4.3 Line up

Pipes shall be lined up in such a manner as to prevent damage thereto. If the pipe to be used has a
longitudinal seam, these seams shall be staggered by not less than twenty degrees and welded sections, or
single lengths, shall be assembled in such a manner that this seam shall remain in the top quadrant of the
pipe during coating operations and after lowering into the trench.

8.4.4 Cleaning of pipe ends

Before welding, all foreign matter shall be removed from the bevelled ends. If any of the ends of the pipe
joints are damaged to the extent that satisfactory welding contact cannot be obtained, the damaged pipe
ends shall be cut and bevelled with an approved bevelling machine. These field bevels of pipe ends shall be
made to the satisfaction of the Engineer. Should laminations, split ends, or other defects in the pipe be
discovered, the joints of pipes containing such defects shall be cropped, repaired, or removed from the line
as designated by the Engineer.

8.4.5 Weather conditions

No welding shall be carried out during rain or high wind unless the welder and joint are adequately protected
and sheltered, to ensure that the welding is not impaired.

8.4.6 Protection of paintwork

Before welding commences, a suitable apron at least 800 mm wide shall be wrapped around both sides of
the area to be welded to ensure that weld spatter or fallout from arc weld does not damage the paintwork.

During the welding of joints, the Contractor shall ensure that either rubber mats or other suitable material is
laid in the pipe invert of epoxy lined steel pipes to protect the lining against damage by traffic or fall-out from
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arc welding at the joint. The mats shall be placed the full distance from the point of access up to the point of
weld or weld inspection and shall be of sufficient width.

Workmen shall wear soft rubber soled shoes before entering lined pipes. Care shall be taken not to stroke
arcs on the epoxy lined areas adjacent to the weld joint. Immediately before welding of joints, the protective
tape between the ends of concrete or epoxy linings and coatings and pipe ends shall be removed.”

20. Butt Welding (Clause 8.5.2)
Delete entire clause in its entirety and replace with:
“8.5.2.1 General

Pipes and specials to be joined by field welding shall be supplied with ends bevelled for welding. All welding
of joints shall comply with API Std. 1104 and only approved type welding rods shall be used.

If backing rings are used, they shall be placed in position and wedged up or adjusted so that the pipe ends
are completely circular and properly mated. The space between abutting pipe ends, when aligned for welding,
shall be such as to ensure complete penetration without burn-through. For pipes having the same dimensions,
the spacing shall be approximately 1,5 mm.

The alignment of the abutting pipe ends shall be such as to minimize the offset between pipe surfaces. For
pipes of the same nominal wall thickness, the offset shall not exceed 1,5 mm. Internal line-up clamps shall
be used wherever practicable and may be removed after the root bead is 50 % completed, provided that the
completed part of the root bead is in segments of approximately equal lengths, spaced about the
circumference of the pipe. If conditions make it difficult to prevent movement of the pipe, or if the weld will be
unduly stressed, the root bead shall be completed before releasing clamp tension.

External line-up clamps shall be used where it is impracticable to use internal line-up clamps. Partial root
beads made when using external clamps shall be uniformly spaced about the circumference of the pipe, and
shall have an accumulative length of not less than 50% of the pipe circumference before the clamps are
removed.

Tack-welding shall be carried out to maintain the root gap and position of the pipe ends during the welding
proper. The number of tack-welds shall be kept to a minimum but shall not be less than four around the
circumference of the pipe.

After proper preparation and tack-welding, the root bead shall be carried out followed by successive filler
passes, and capper finish pass in accordance with the approved welding procedure.

The filler and finish beads shall be deposited by an acceptable method and each filler bead shall be
approximately 3 mm in thickness. Completed welds shall have a reinforcing of not less than 0,8 mm and not
more than 1,5 mm above the pipe surface around the entire perimeter of the weld, and the width of the finish
or cover shall be not more than 3 mm greater than the original groove.

The number of beads required shall be governed by the wall thickness of the pipe, so that the completed
weld will have the reinforcement previously specified; provided, however, that each weld shall consist of at
least three beads. No two beads shall be started at the same point. No mitre welds will be permitted, and all
welds are to be at ninety degrees (+ 5 degrees) to the axis of the pipe. All slag and scale shall be removed
from each bead for visual inspection immediately after each bead is run.

In all field butt-welds where it is possible to work inside the pipe, the inside weld shall be done first. The
chemical composition of weld metal and parent metal shall be similar and the inner weld metal or
reinforcement shall not extend more than 1 mm above the inside metal surface of a pipe or special, and any
excess shall be removed by grinding.
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Defects caused by stray welding arc flashes shall be removed by grinding, provided that the pipe wall
thickness is not reduced to less than the specified minimum thickness, otherwise the portion shall be cut out
and repaired.

8.5.2.2 Welding alongside the trench

Snaking into the trench of butt-welded sections of steel pipeline which has been factory lined and/or coated
will not be permitted without the written approval of the Engineer.

The Contractor may butt-weld factory coated and/or lined steel pipes together alongside the edge of the
trench to form continuous welded pipeline sections up to a maximum length of 45 m and to lower each section
into the trench, provided the pipe, coating and/or lining are in no way damaged during these operations and
provided furthermore that the deflection of the pipe barrel at any point during any stage of the operation does
not exceed 2% of pipe outside diameter.

The linings and coatings of factory coated and/or lined pipes jointed together outside the trench shall be made
good at these joints outside the trench.

8.5.2.3 Repair of welds

Rectification of defective welds shall be in accordance with API Std. 1104 and to the satisfaction of the
Engineer. All costs related to the repair of defective welds shall be borne by the Contractor. Defective welds
shall be repaired immediately once they are found to be defective. The Engineer has the right to stop the
Contractor proceeding with further pipe laying in the event of the Contractor delaying the rectification of
defective welds. Furthermore, no consideration will be given to any claims arising from delays in construction
resulting from such action.”

21. Flanged joints (Clause 8.5.4)
Delete entire clause in its entirety and replace with:

“All flanges shall be installed with bolt holes off-centre and symmetrically off-set from the vertical centre lines
of the flanges. Flanges shall be installed truly square to the axis of the pipe.

In the jointing of steel pipes with flanges, special care shall be taken to align, grade and level the pipes,
specials and valves to avoid straining of the flanges. All bitumen and paint shall be removed from the mating
face of each flange immediately before jointing. Epoxy paints shall not be removed from flange faces.
Insertion pieces that have accurately cut holes for bolts shall be placed to form a continuous one-piece ring
between the flanges. Bolts shall be tightened up to ensure uniform bearing on the insertion. Care shall be
taken to avoid damage to the internal surface of the pipes during assembly of the pipeline.

Wherever loose flanges are welded onto pipelines, the Contractor shall ensure that the inner lining is restored
to the thickness specified for such lining and that the new repaired lining is soundly jointed to the existing
lining.

In making the joint the Contractor shall ensure that the flanges are truly parallel with all bolts evenly firm
before being finally drawn up with torque wrenches to watertightness. Taper gauges shall be used to check
that there is a uniform gap before and after final tightening up of bolts. Bolts shall be tightened in an approved
sequence with bolts equally spaced and tightened equally at opposite ends first. The Contractor shall ensure
that the correct jointing materials, i.e. gaskets and bolts and nuts are available when required. In the case of
insulated joints the insulated materials shall be arranged as set out in Code of Practice No. SAECC/1.
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Flanged fittings shall be so installed that there are no stresses induced into the pipework specials or fittings
by forcing ill-fitting units into position or by bolting up flanges with faces not uniformly in contact with their
gaskets over their whole faces.”

22. Linings and coating of butt welded pipes (Clause 9.1.3)
Delete entire clause in its entirety and replace with:

“As soon as practicable, but not more than 24 h after the welding of joints in the field has been approved and
accepted by the Engineer, the internal lining of pipes and specials shall be made evenly continuous over the
joints. At no time shall lining and coating repairs/remedial work lag more than 60 metres behind the last pipe
laid.

Materials for this work shall have the same properties as those used respectively for the adjacent lining or
coating and shall be so applied that the finished work over the joint shall have the same quality as specified
respectively for the adjacent”

23. Leakage rates (Clause 12.3)
Delete entire clause in its entirety and replace with:

“The test pressure shall be maintained for a period of 1 hour after the completion of the test period during
which time the volume of water required to be pumped into the pipeline for maintenance of the pressure shall
be measured.

The permissible leakage for welded and flanged steel pipelines is zero (0) litres.”

24. Initial pipe filling (Clause 12.5.4)
Add the following after the first sentence of the Subclause:

“Unless otherwise specified or approved in writing by the Engineer, filling of the pipeline for hydraulic testing
shall be carried out at a velocity in the main pipeline not exceeding 0.5 m/s.”

Replace the term “1 hour” in the last sentence which reference to unlined steel pipelines and linings other
than concrete to “24 hours”

25. Drainage of pipeline (Clause 14)

Delete the last sentence of the paragraph starting with “This will generally apply....”

26. General (Clause 15.2.1)
Delete entire clause in its entirety and replace with:

‘DWS 0750 and its amendments shall apply. Unless otherwise specified or indicated on the Drawings,
anchor/thrust blocks, pedestals and concrete encase of pipelines shall be constructed of 20 MPa/19 mm
concrete or such other class as is scheduled.”
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27. Radiographic examination (Clause 19.2.1)
Delete entire clause in its entirety and replace with:

“Radiographic tests and adjudication of test records shall be carried out by an Independent Inspectorate,
appointed by the Engineer to act on his behalf. The Inspectorate shall be afforded every facility during the
course of pipeline construction and testing to enable the inspection to be carried out effectively. 100% of the
total length of all manual field butt welds and 100% of the total length of field welds done by an approved
automatic process shall be examined radiographically with particular reference to weld intersections, using
equipment supplied and staffed by the Inspectorate. All welds on critical sections such as river, rail and road
crossings shall be 100% radiographically tested.

The Inspectorate shall process and adjudicate radiographs on site. The standard of acceptability shall be in
accordance with API 1104. All welds which are found to be unsatisfactory shall be repaired and 100% re-
radiographed at the Contractor's expense.

Field welds may be examined by radiographic inspection as stated in APl 1104. Should two or more welders
participate in making the weld, the welding foreman and the Engineer's Representative shall decide which
welder is responsible for the defective work. The Engineer shall be privileged in the judgement of his inspector
to cut out welds for further tests. The test welds that meet the Engineer's requirements and specifications
when properly tested shall be replaced with a satisfactory tie-in at the Employer's expense. Should any test
weld cut from the line prove unsatisfactory to the Engineer when properly tested, it shall be replaced at the
Contractor's expense. Test welds shall be cut from the line as soon as practicable after completion to avoid
unnecessary delay and expense, and shall consist of an annular ring not less than 230 mm long with the weld
in the middle.

When welding the line together at places where the test welds have been cut out, one weld will be used if it
is practicable to pull the line back into position; otherwise, two welds will be made by setting in a short length
of pipe with a minimum length of 750 mm.

The Contractor shall furnish approved types of machines for testing. A record of the results of each test weld
shall be made by the Engineer's inspector and jointly signed by the Engineer's Representative and
Contractor's Representative. The Contractor will be reimbursed for extra welds at the rates tendered if
scheduled in the Contract as a separate item. Extra welds shall be construed to mean those welds cut out at
the Engineer's request which, after specified tests, are found to meet the Engineer's specifications, except
those free initial test welds referred to herein.

Claims arising from delays in construction caused by justifiable additional radiography which may be ordered
by the Engineer or re-radiography of repairs, will not be considered.”

28. Payment clauses (Clause 20.2 up to Clause 20.13)

Delete all twelve clauses in its entirety:

29. Laying and jointing of piping and specials (Clause 20.14.2)
Add to the end of the clause:

“The rates shall also cover the supply and installation of steel pipe couplings as scheduled on the drawings.”
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30. Installation of in-line valves, scour valves, air valves, non-return valves, flow meters and fittings
(Clause 20.15.2)

Add to the end of the clause:

“The rates shall also cover the supply and installation of steel pipe or concrete pipe supports (not necessarily
shown on the drawings).”

31. Chambers, culverts and pipeline structures (Clause 20.17)

Delete the reference “Clause 8 of SANS 1200 Section G" in the first sentence and replace with “DWS 0750
and its amendments.”
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aurecon AMENDMENTS TO PARTICULAR SPECIFICATIONS
DWS 2510.03: Air Release and Vacuum Control Valves

AMENDMENTS

The following amendments to this Specification apply to this Contract. The paragraph letters and numbers
indicate the relevant clause number to which the amendments apply. New clauses add to this Specification
are assigned with new numbers.

1. Scope

This Specification covers the design and manufacture of air valves required_inside valve chambers located
on the reservoir and rising main pipework for this Contract.

The nominal diameter, pressure rating and general arrangement of the valves are shown on the drawings

The applicable technical detail sheets found in Part T2.2: Returnable Schedules must be completed for all
the valves.

The air valves required inside the pump station for this Contract, and which form part of the contractor’s
design, are dealt with under C3.1 Project Specifications.

2. General (Clause 1)

The valves shall be designed for potable water. Air release valves for water pipework shall be of the non-
slam type, Vent-O-Mat RBX, or ARI or equivalent.

The valve provided shall have a successful record of use locally in similar applications and shall also have
had at least three years of technical support locally Africa. Service and spares shall currently be available
locally. Upgraded versions of a manufacturer’s earlier designs which comply with these criteria are also
acceptable. Valves which do not satisfy these requirements are not acceptable unless specifically called for
in the specifications or unless the Engineer agrees in writing.

Witnessing of factory testing would not be required. However, a test report shall be submitted to the
Engineer.

The correct operation of the equipment and achievement of the specified performance requirements shall
be demonstrated to the Engineer prior to the commissioning of the Works.

3. Construction and Operational Requirements (Clause 2)
Add the following to the clause:
“Valves shall be flanged. The flange shall comply with the flange specification for the pipeline.

It shall be possible to remove the valve’s working parts without unbolting the bottom flange from the
pipeline. Floats and seats shall not, however, require maintenance under normal conditions.

A stainless steel screen shall prevent foreign matter from entering and blocking the air ports.
Valves shall be designed and constructed to ensure reliable operation after long periods of non-operation.

The air valves shall be fitted with a ¥2 inch BST connection and plug to allow the insertion of pressure
gauges for pipeline performance testing.”
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aurecon AMENDMENTS TO PARTICULAR SPECIFICATIONS

4.

DWS 2510.03: Air Release and Vacuum Control Valves

Valve Material Specification (Clause 3)

Add the following to the clause:

General

Stainless steel shall be correctly pickled and passivated. Stainless steel surfaces shall be completely clear
of ferrous stain and heat tint at commissioning.

Carbon steel parts (wrought) are not acceptable either internally or externally. This includes high tensile
items such as pins, roll pins, dowels etc.

Electrolytically applied plating of ferrous materials is not acceptable.

The application shall be taken into account in the corrosion protection of valves.

Material specification

Ductile iron shall be protected with a water resistant, non-toxic and non-tainting, fusion bonded epoxy pipe
coating to a dry film thickness of at least 250 microns. Specialist applied Rilsan coatings will also be
acceptable.

Seals shall be nitrile rubber or otherwise approved by the Engineer.

Electrolytically applied plating of ferrous materials is not acceptable.

Add the following new subclauses:

5.

“Installation (Clause 4)

The Works shall comply with the following:

a)

b)

c)

d)

f)

When erected and installed, the plant and equipment shall be of neat and workmanlike
appearance, solidly and evenly supported, true to line, level, plumb and in proper working order.

The Contractor shall provide all foundation bolts, supports, hangers, brackets, etc. required for the
support and fixing of equipment.

The Contractor is responsible for grouting work associated with the equipment and pipework to be
provided in terms of the Contract.

Corrosion protection requirements shall be carefully attended to and the requirements of DWS
9900 C7 must be noted. All mating faces must be coated before and sealed after assembly.

A small amount of a nickel based, anti-seize compound shall be applied along the full length of
fastener threads before the nut is applied.

Crevices which are formed between two metal surfaces shall, prior to final fastening, be filled with a
suitable packing, Denso tape or equivalent, or with a suitable mastic or sealant.”
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aurecon AMENDMENTS TO PARTICULAR SPECIFICATIONS
DWS 2510.03: Air Release and Vacuum Control Valves

6. Measurement and Payment (Clause 5)

The rates for valves shall cover the cost of the provision of each valve, complete with couplings and valve
supports, and the cost of delivering the valves to site and temporary storage thereof.

The installation of the valves is covered under Clause 20.15 of DWS 1110.”
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aurecon AMENDMENTS TO PARTICULAR SPECIFICATIONS
DWS 2510.03: Gate Valves

AMENDMENTS

The following amendments to this Specification apply to this Contract. The paragraph letters and numbers
indicate the relevant clause number to which the amendments apply. New clauses add to this Specification
are assigned with new numbers.

1. Scope

This Specification covers the design and manufacture of double flanged metal seated wedge gate valves
required inside valve chambers located on the reservoir and rising main pipework for this Contract which
shall include, but not be limited, to flanged metal seated wedge gate valves used as isolating valves on the
scour outlets and air valve installations.

The nominal diameter, pressure rating and general arrangement of the valves are shown on the drawings.

The applicable technical detail sheets found in Part T2.2: Returnable Schedules must be completed for all
the valves.

The specification of metal seated wedge gate valves required inside the pump station for this Contract is
dealt with under C3.1 Project Specifications.

2. General (Clause 1)
The valves shall be of the metal seated wedge gate type.

The valve provided shall have a successful record of use locally in similar applications and shall also have
had at least three years of technical support locally Africa. Service and spares shall currently be available
locally. Upgraded versions of a manufacturer’s earlier designs which comply with these criteria are also
acceptable. Valves which do not satisfy these requirements are not acceptable unless specifically called for
in the specifications or unless the Engineer agrees in writing.

Witnessing of factory testing would not be required. However, a test report shall be submitted to the
Engineer.

The correct operation of the equipment and achievement of the specified performance requirements shall
be demonstrated to the Engineer prior to the commissioning of the Works.

3. Specification (Clause 1.2)
Add the following to the clause:
Corrosion protection shall comply with DWS 9900 C7.

Installation work shall comply with DWS 1110 and amendments.

4. Gearboxes (Clause 1.4)
Add the following to the clause:

Gearboxes shall have ingress protection to IP 55. Grease lubrication points shall be easily accessible.
Grease nipples shall be of stainless steel. A breather designed to prevent moisture from entering shall be
fitted.
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aurecon AMENDMENTS TO PARTICULAR SPECIFICATIONS
DWS 2510.03: Gate Valves

5. Operation (Clause 1.5)
The following requirements are applicable operation and control of the valves:

e  The valves will be used to isolate the scour outlets on the pipeline and air valve. The scour outlets will
be closed and the air valve installations will be open under normal operating conditions.

e The valves shall be manually operated. Actuation is not required.

e  The direction of closing shall be clockwise.

e Valves shall seal drop tight in the required direction(s) at the PN rating of the valve.
e It shall not be possible to damage any component by over-torqueing.

e  The valves shall be suitable to withstand velocities of up to 7 m/s.

6. Position indicators (Clause 1.6)
Add the following to the clause:

Clear indication of current valve position shall be provided.

7. Construction and Operational Requirements (Clause 2)
Delete reference to “DWS 9900 C3” and replace with “DWS 9900 C7”
Add the following to the clause:

The body shall incorporate a drain with a stainless steel plug

A slipping clutch shall be provided to prevent damage. Shear pins and other torque limiting devices which
have to be replaced after activation are not acceptable but mechanisms equivalent to a slipping clutch will
be acceptable.

Fixing lugs for end of travel limit switches shall be provided.
The body shall incorporate storage feet.

Manually operated valves shall be provided with handwheels of a size and construction which permit easy
opening of the wedge gate when subjected to a differential pressure equal to the rated pressure difference
across the wedge gate. Handwheels shall not require a peripheral force greater than 250 Newtons (i.e. the
sum of the forces on both sides shall not be greater than 250 Newtons). Suitable gearboxes shall be fitted
to achieve this.

8. Wedge Gate Valve (Clause 3.3)
Add the following to the clause:
General

Stainless steel shall be correctly pickled and passivated. Stainless steel surfaces shall be completely clear
of ferrous stain and heat tint at commissioning.

Carbon steel parts (wrought) are not acceptable either internally or externally. This includes high tensile
items such as pins, roll pins, dowels etc.

Electrolytically applied plating of ferrous materials is not acceptable.

The application shall be taken into account in the corrosion protection of valves.
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aurecon AMENDMENTS TO PARTICULAR SPECIFICATIONS
DWS 2510.03: Gate Valves

Material specification

Internal and external surfaces of the valve body shall be protected with a water resistant, non-toxic and
non-tainting, fusion bonded epoxy pipe coating to a dry film thickness of at least 250 microns. Specialist
applied Rilsan coatings will also be acceptable.

Handwheels shall be of cast metal or shall be of stainless steel.
Guides and wedge shoes shall be of a copper based alloy or of engineering plastic or of stainless steel.
All other external metal components and fasteners integral to the valve shall be of EN Grade 1.4401 (316).

Electrolytically applied plating of ferrous materials is not acceptable.

Add the following new subclauses:

9. “Installation (Clause 4)
The Works shall comply with the following:

a) When erected and installed, the plant and equipment shall be of neat and workmanlike
appearance, solidly and evenly supported, true to line, level, plumb and in proper working order.

b) The Contractor shall provide all foundation bolts, supports, hangers, brackets, etc. required for the
support and fixing of equipment.

¢) The Contractor is responsible for grouting work associated with the equipment and pipework to be
provided in terms of the Contract.

d) Corrosion protection requirements shall be carefully attended to and the requirements of DWS
9900 C7 must be noted. All mating faces must be coated before and sealed after assembly.

e) A small amount of a nickel based, anti-seize compound shall be applied along the full length of
fastener threads before the nut is applied.

f) Crevices which are formed between two metal surfaces shall, prior to final fastening, be filled with a
suitable packing, Denso tape or equivalent, or with a suitable mastic or sealant.”

10. Measurement and Payment (Clause 5)

The rates for valves shall cover the cost of the provision of each valve, complete with couplings and valve
supports, and the cost of delivering the valves to site and temporary storage thereof.

The installation of the valves is covered under Clause 20.15 of DWS 1110.”

Page 4 of 4
© Copyright — Aurecon South Africa (Pty) Ltd



aurecon AMENDMENTS TO PARTICULAR SPECIFICATIONS
DWS 2510.04: Butterfly Valves
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aurecon AMENDMENTS TO PARTICULAR SPECIFICATIONS
DWS 2510.04: Butterfly Valves

AMENDMENTS

The following amendments to this Specification apply to this Contract. The paragraph letters and numbers
indicate the relevant clause number to which the amendments apply. New clauses add to this Specification
are assigned with new numbers.

1. Scope

This Specification covers the design and manufacture of double flanged eccentric axis butterfly valves
required on the reservoir and rising main pipework for this Contract, which shall include, but not be limited,
to double flanged butterfly valves used as isolating valves for potable water on pipelines with diameters of
up to DN 700.

The diameter, pressure rating and general arrangement of the valves are shown on the drawings.

Where detailed on the drawings, a small diameter bypass with an isolating metal seated wedge gate valve
shall be provided.

The applicable technical detail sheets found in Part T2.2: Returnable Schedules must be completed for all
the valves.

The specification of eccentric axis butterfly valves required inside the pump station for this Contract is dealt
with under C3.1 Project Specifications.

2. General (Clause 1)
The valves shall be of the double eccentric, resilient seal type.

The valve provided shall have a successful record of use locally in similar applications and shall also have
had at least three years of technical support locally Africa. Service and spares shall currently be available
locally. Upgraded versions of a manufacturer’s earlier designs which comply with these criteria are also
acceptable. Valves which do not satisfy these requirements are not acceptable unless specifically called for
in the specifications or unless the Engineer agrees in writing.

The Contractor shall make arrangements for the Engineer to inspect and witness the testing of the valves
for compliance prior to payment being made. If the valves are manufactured and assembled locally, the
Contractor shall make all arrangements and carry all costs for the Engineer and one representative of the
Employer to inspect and witness the testing of the valves it in the workshop prior to despatch to Site. If the
valve is not manufactured and assembled locally, the Contractor shall make all arrangements and carry all
costs for an Engineer approved inspection authority to inspect and witness the testing of the valves it in the
workshop prior to dispatch. The inspection shall include a full report on compliance with this specification
and this report shall be submitted to the Engineer prior to dispatch of the unit from the workshop.

Test certificates shall be submitted to the Engineer for all valves.

The correct operation of the equipment and achievement of the specified performance requirements shall
be demonstrated to the Engineer prior to the commissioning of the Works.
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aurecon AMENDMENTS TO PARTICULAR SPECIFICATIONS
DWS 2510.04: Butterfly Valves

3. Specification (Clause 1.2)
Add the following to the clause:
Corrosion protection shall comply with DWS 9900 C7.

Installation work shall comply with DWS 1110 and amendments.

4, Operation (Clause 1.4)
The following requirements are applicable operation and control of the valves:

e These valves will be open under normal operating conditions.

e  The valves shall be manually operated. Actuation is not required.

e  The direction of closing shall be clockwise.

e Valves shall seal drop tight in the required direction(s) at the PN rating of the valve.
e It shall not be possible to damage any component by over-torqueing.

e The valves shall be used to isolate certain sections of the pipeline.

5. Construction and Operational Requirements (Clause 2)
Add the following to the clause:

A slipping clutch or equivalent mechanism shall prevent over-torque which would cause damage. Torque
limiting devices which have to be replaced after activation, such as shear pins, are not acceptable.

The main seal shall be uncompressed when the valve is open. It shall be replaceable by removing the
retaining ring.

The shaft shall be provided with o-ring seals.

Manually operated valves shall be provided with handwheels of a size and construction which permit easy
opening of the disc when it is subjected to a differential pressure equal to the rated pressure difference

across the disc. Handwheels shall not require a peripheral force greater than 250 Newtons (i.e. the sum of
the forces on both sides shall not be greater than 250 Newtons).

Valves DN 250 and larger

a) Valves shall be provided with a bypass. The bypass pipework shall be flanged pipework and a flanged
stainless steel ball valve shall be provided on the bypass.

b) Valves shall have the manufacturer's name, size, working pressure and flow direction integrally cast
with the valve body.

6. Position indicators (Clause 2.8)
Add the following to the clause:

The valve shall incorporate provision for attaching limit switches for signalling valve fully open and valve
fully closed.
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aurecon AMENDMENTS TO PARTICULAR SPECIFICATIONS
DWS 2510.04: Butterfly Valves

7. Gearboxes (Clause 2.9)
Add the following to the clause:

A breather designed to prevent moisture from entering shall be fitted. Manually operated gearboxes shall
be provided with a stainless steel grease nipple.

8. Valve Material Specifications (Clause 3)
Delete sub-clauses 3.3 to 3.5:

The following is applicable to the project:
General

Stainless steel shall be correctly pickled and passivated. Stainless steel surfaces shall be completely clear
of ferrous stain and heat tint at commissioning.

Carbon steel parts (wrought) are not acceptable either internally or externally. This includes high tensile
items such as pins, roll pins, dowels etc.

Electrolytically applied plating of ferrous materials is not acceptable.
The application shall be taken into account in the corrosion protection of valves.

Material specification

The valve body and disc shall be coated to a dry film thickness no less than 250 micron and suitable for
immersion. Two pack, solvent free wet applied coatings are acceptable, but fusion bonded coatings such as
FBE or Rilsan or equivalent are preferred.

Handwheels shall be of cast or forged metal (cast iron or aluminium) or shall be of stainless steel.
Seal retaining rings shall be of EN Grade 1.4401 (316).
All other external metal components and fasteners integral to the valve shall be of EN Grade 1.4401 (316).

Electrolytically applied plating of ferrous materials is not acceptable.

Add the following new subclauses:

9. “Installation (Clause 4)
The Works shall comply with the following:

a) When erected and installed, the plant and equipment shall be of neat and workmanlike
appearance, solidly and evenly supported, true to line, level, plumb and in proper working order.

b) The Contractor shall provide all foundation bolts, supports, hangers, brackets, etc. required for the
support and fixing of equipment.

c) The Contractor is responsible for grouting work associated with the equipment and pipework to be
provided in terms of the Contract.

d) Corrosion protection requirements shall be carefully attended to and the requirements of DWS
9900 C7 must be noted. All mating faces must be coated before and sealed after assembly.
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aurecon AMENDMENTS TO PARTICULAR SPECIFICATIONS
DWS 2510.04: Butterfly Valves

e) A small amount of a nickel based, anti-seize compound shall be applied along the full length of
fastener threads before the nut is applied.

f) Crevices which are formed between two metal surfaces shall, prior to final fastening, be filled with a
suitable packing, Denso tape or equivalent, or with a suitable mastic or sealant.”

10. Measurement and Payment (Clause 5)

The rates for valves shall cover the cost of the provision of each valve, complete with couplings and valve
supports, and the cost of delivering the valves to site and temporary storage thereof.

The installation of the valves is covered under Clause 20.15 of DWS 1110.”
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aurecon AMENDMENTS TO PARTICULAR SPECIFICATIONS
AUR 7012: Nozzle Check Valves

AMENDMENTS

The following amendments to this Specification apply to this Contract. The paragraph letters and numbers
indicate the relevant clause number to which the amendments apply. New clauses add to this Specification
are assigned with new numbers.

1. Scope (Clause 1)

This Specification covers the design and manufacture of nozzle check valves with spring closing required
along the rising main for this Contract.

The nominal diameter, pressure rating and general arrangement of the valves are shown on the drawings.

The applicable technical detail sheets found in Part T2.2: Returnable Schedules must be completed for all
the valves.

The specification of nozzle check valves required inside the pump station for this Contract is dealt with
under C3.1 Project Specifications.

2. Normative references (Clause 2)
Delete the references “Aur 0001” & “Aur 0003” from the list
Add reference “DWS 9900 C7” to the list

3. Performance requirements (Clause 5)
The following requirements are applicable to the performance requirements of the check valve:

e  The check valve shall open when the velocity in the pipeline exceeds 0.3 m/s.

4, Design and construction (Clause 6)
The following requirements are applicable to the design and construction of the check valve:

. The valve shall be PN 40 rated.

e Flanges shall be drilled to BS EN 1092 and where flange are not covered by the BS EN 1092
standard, ASME B16 47 shall apply for the relevant pressure class.

e  Where detailed on the drawing, a bypass pipeline shall be installed.

Delete the last sentence.

5. Fasteners (Clause 9)

Fasteners shall comply with DWS 1130 Clause 3.3 and its amendments.”
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aurecon AMENDMENTS TO PARTICULAR SPECIFICATIONS

6.

AUR 7012: Nozzle Check Valves

Installation (Clause 11)

Replace the clause contents with the following:

“The Works shall comply with the following:

a)

b)

c)

d)

f)

When erected and installed, the plant and equipment shall be of neat and workmanlike
appearance, solidly and evenly supported, true to line, level, plumb and in proper working order.

The Contractor shall provide all foundation bolts, supports, hangers, brackets, etc. required for the
support and fixing of equipment.

The Contractor is responsible for grouting work associated with the equipment and pipework to be
provided in terms of the Contract.

Corrosion protection requirements shall be carefully attended to and the requirements of AUR 0003
must be noted. All mating faces must be coated before and sealed after assembly.

A small amount of a nickel based, anti-seize compound shall be applied along the full length of
fastener threads before the nut is applied.

Crevices which are formed between two metal surfaces shall, prior to final fastening, be filled with a
suitable packing, Denso tape or equivalent, or with a suitable mastic or sealant.”

Add the following new clauses:

7.

“Measurement and payment (Clause 15)

The rates for valves shall cover the cost of the provision of each valve, complete with couplings and valve
supports, and the cost of delivering the valves to site and temporary storage thereof.

The installation of the valves is covered under Clause 20.15 of DWS 1110.”
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AUR 7023: Pipe Couplings

TABLE OF CONTENTS

Page

1. Scope (Clause 2) ... —————— 2
2. Normative references (Clause 3).......coceeeeciiiiiiiiiriccecccs e 2
3. Fabrication (Clause 7) ..., 2
4. Fasteners (Clause 8) .......ccceeeeciiiiiiiiirreeees s s e s e 2
5. Castings (Clause 9) .......ccccciii 2
6. Corrosion Protection (Clause 10)..........cccooiiimiimeeeccciiiiier e e e e ennnns 2
7. Installation (Clause 9) ... —————— 3
8. “Measurement and Payment (Clause 14) .........ooooreccciiiiiireeecceeceee e 3

Page 1 of 3

© Copyright — Aurecon South Africa (Pty) Ltd



aurecon AMENDMENTS TO PARTICULAR SPECIFICATIONS
AUR 7023: Pipe Couplings

AMENDMENTS

The following amendments to this Specification apply to this Contract. The paragraph letters and numbers
indicate the relevant clause number to which the amendments apply. New clauses add to this Specification
are assigned with new numbers.

1. Scope (Clause 2)

This Specification covers the design and manufacture of pipe couplings required along steel pipes for the
reservoir and rising main pipework for this Contract.

The general arrangement and details of these pipe supports are shown on the drawings.

The pipe supports required inside the pump station for this Contract, and which form part of the contractor’s
design, are dealt with under C3.1 Project Specifications.

2. Normative references (Clause 3)
Delete the references “Aur 0001” & “Aur 0003” from the list
Add reference “DWS 9900 C7” to the list

3. Fabrication (Clause 7)
Replace the last sentence of the clause with the following:

Fabrication shall comply with DWS 1130 and its amendments.”

4, Fasteners (Clause 8)
Replace the last sentence of the clause with the following:

“Fasteners shall comply with DWS 1130 Clause 3.3 and its amendments.”

5. Castings (Clause 9)
Replace the last sentence of the clause with the following:

Fabrication shall comply with DWS 1130 and its amendments.”

6. Corrosion Protection (Clause 10)
Replace the entire clause with the following:

“Stainless steel shall be correctly pickled and passivated. Stainless steel surfaces shall be completely clear
of ferrous stain and heat tint at commissioning.

Corrosion protection shall comply with DWS 9900 C7.”
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aurecon AMENDMENTS TO PARTICULAR SPECIFICATIONS

7.

AUR 7023: Pipe Couplings

Installation (Clause 9)

Replace the clause contents with the following:

“The Works shall comply with the following:

a)

b)

c)

d)

f)

When erected and installed, the plant and equipment shall be of neat and workmanlike
appearance, solidly and evenly supported, true to line, level, plumb and in proper working order.

The Contractor shall provide all foundation bolts, supports, hangers, brackets, etc. required for the
support and fixing of equipment.

The Contractor is responsible for grouting work associated with the equipment and pipework to be
provided in terms of the Contract.

Corrosion protection requirements shall be carefully attended to and the requirements of AUR 0003
must be noted. All mating faces must be coated before and sealed after assembly.

A small amount of a nickel based, anti-seize compound shall be applied along the full length of
fastener threads before the nut is applied.

Crevices which are formed between two metal surfaces shall, prior to final fastening, be filled with a
suitable packing, Denso tape or equivalent, or with a suitable mastic or sealant.”

Add the following new subclause:

8.

“Measurement and Payment (Clause 14)

The rates for the installation of pipes, valves and meters (see Clause 20.14.2 of DWS 1110), shall cover the
cost of the pipe couplings required complete with anchoring bolts, grouting and gaskets.”
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aurecon AMENDMENTS TO PARTICULAR SPECIFICATIONS
AUR 7024: Pipe Supports

AMENDMENTS

The following amendments to this Specification apply to this Contract. The paragraph letters and numbers
indicate the relevant clause number to which the amendments apply. New clauses add to this Specification
are assigned with new numbers.

1. Scope (Clause 2)

This Specification covers the design and manufacture of pipework supports required inside valve chambers
located on the reservoir and rising main pipework for this Contract.

The general arrangement and details of these pipe supports are shown on the drawings.

The pipe supports required inside the pump station for this Contract, and which form part of the contractor’s
design, are dealt with under C3.1 Project Specifications.

2. Normative references (Clause 3)
Delete the references “Aur 0001” & “Aur 0003” from the list
Add reference “DWS 9900 C7” to the list

3. General (Clause 5.1)
Add to the end of the clause:

“Steel pipe supports in valve chambers shall be manufactured from the same material as the pipework to
be supported or from Grade S 275 JR or Grade X42 steel.”

4, Fabrication (Clause 6)

Replace the clause contents with the following:

“6.1 General

Steelwork shall generally be constructed, fabricated and erected in accordance with the applicable
requirements of SANS 1200 H. Welding shall comply with the clause “6.3 Welding” detailed below.

Sharp edges, pits, inclusions, weld spatter, undercuts, indentations or other surface defects are not
acceptable.

Edges shall be rounded to a radius of at least 2 mm.
Designs shall avoid inaccessible pockets and hollows.

Sharp edges on items fabricated from thin sheets will not be acceptable and sharp edges shall preferably
be avoided by good design.

Inspection of fabrications shall generally be done after fabrication is complete.
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aurecon AMENDMENTS TO PARTICULAR SPECIFICATIONS
AUR 7024: Pipe Supports

6.2 Carbon steels

Structural steelwork shall be of grade S 275 JR in accordance with SANS 50025.

The requirements of the Hot Dip Galvaniser’s Association of South Africa shall be complied with if the item
is to be hot dip galvanised. Designs shall provide proper access for safe and proper entry of the molten
zinc into open spaces so that subsequent drilling at the galvaniser’s yard is avoided.

Surfaces to be coated shall be accessible by blast and spray equipment. Inaccessible pockets, such as
bad weld profile as well as hollow structures, are unacceptable and the angle of impact of blast material
and sprayed coatings shall not be less than 45 degrees. Edges shall be rounded for safety reasons and
also to be suitable for the coating system to be applied.

6.3 Welding
6.3.1 Standards

Standards complying with good modern practice, and acceptable to the Engineer, shall be adopted and the
recommendations of the SAIW are acceptable in this respect. Welders shall be experienced artisans
approved in accordance with BS 4872 or equivalent.

6.3.2 Continuous welding and elimination of crevices

Welding shall be continuous on all sides of any joint. Designs which do not allow this shall be re designed.

Crevices, including those arising from welding on one side only, shall be eliminated. This requirement
applies to the welding of all metals and welding procedure shall be designed to prevent unacceptable
deformation.

Welds which are only accessible from one side shall be prepared so that the root run provides an
acceptable profile and prevents the formation of crevices. Pipework shall be designed so that such welds
can be inspected and, where applicable, pickled and passivated.

In special cases only, non-continuous welding might be approved in writing by the Engineer. The resulting
crevices shall be sealed with a two part solvent free epoxy which can be applied at thicknesses of up to 600
pUm and above such as Sigmaline 523 or Corrocoat Zip E or Sigmacover 1000 or equivalent.

6.3.3 Weld appearance

Welding shall be free of blowholes, projections, pinholes, splatter and undercuts and all welding flux, weld
spatter and other sharp imperfections shall be removed. Weld beads with a surface irregularity exceeding
3 mm or with sharp crests having a radius under 2 mm shall be ground.

6.3.4 Site welding

Site welding shall be kept to a minimum and shall only be undertaken with the approval of the Engineer.
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aurecon AMENDMENTS TO PARTICULAR SPECIFICATIONS
AUR 7024: Pipe Supports

6.3.5 Inspections

The Contractor shall arrange for all fabrications to be inspected by the Engineer prior to transport from the
fabrication workshop.”

5. Fasteners (Clause 7)
Replace the last sentence of the clause with the following:

“Fasteners shall comply with DWS 1130 Clause 3.3 and its amendments.”

6. Corrosion Protection (Clause 8)
Replace the entire clause with the following:

“Stainless steel shall be correctly pickled and passivated. Stainless steel surfaces shall be completely clear
of ferrous stain and heat tint at commissioning..

Corrosion protection shall comply with DWS 9900 C7.”

7. Installation (Clause 9)
Replace the clause contents with the following:
“The Works shall comply with the following:

a) When erected and installed, the plant and equipment shall be of neat and workmanlike
appearance, solidly and evenly supported, true to line, level, plumb and in proper working order.

b) The Contractor shall provide all foundation bolts, supports, hangers, brackets, etc. required for the
support and fixing of equipment.

¢) The Contractor is responsible for grouting work associated with the equipment and pipework to be
provided in terms of the Contract.

d) Corrosion protection requirements shall be carefully attended to and the requirements of AUR 0003
must be noted. All mating faces must be coated before and sealed after assembly.

e) A small amount of a nickel based, anti-seize compound shall be applied along the full length of
fastener threads before the nut is applied.

f) Crevices which are formed between two metal surfaces shall, prior to final fastening, be filled with a
suitable packing, Denso tape or equivalent, or with a suitable mastic or sealant.”

Add the following new subclause:
8. “Measurement and Payment (Clause 11)

The rates for the installation of pipes, valves and meters (see Clause 20.15 of DWS 1110), shall cover the
cost of the pipe supports required complete with anchoring bolts, grouting and gaskets.”
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'aurecon AMENDMENTS TO PARTICULAR SPECIFICATIONS
DWS 9900 C7: Corrosion Protection of
Equipment for Pump Stations

AMENDMENTS

The following amendments to this Specification apply to this Contract. The paragraph letters and numbers
indicate the relevant clause number to which the amendments apply. Alternatively, the relevant clause
number will be shown in brackets as part of the heading. New clauses add to this Specification are assigned
with new numbers.

1. Scope (Clause 1)

This Specification covers the corrosion protection systems required for the steel rising main and reservoir
steel pipework with its associated structures outside of the pump station. The corrosion protection of pipes,
specials and all other mechanical equipment inside pump station for this Contract is dealt with under C3.1
Project Specifications

2. Recommended Corrosion Protection Systems

Specified Coating Severely Mild Steel Sa3 Coating: Rigid 1800 pm
for Main Pipeline: Corrosive. Polyurethane
DN 700 pipes, Cathodic
including all inline Protected.
specials
Alternative Severely Mild Steel Sa3 Coating: Fusion Bonded 2000 —
Coating for Main Corrosive. Medium Density 3000 pm
Pipeline as Cathodic Polyethylene
Quantities (C1): Coating: Three Layer 3500 pm
DN 700 pipes, LPE
including all inline
specials
Main Pipeline: Severely Mild Steel Sa3 Lining: Solvent Free 600 pm
DN 700 pipes, Corrosive. Epoxy
including all inline |  Cathodic
Specified Coating Severely Mild Steel Sa3 Coating: Rigid 1800 pm
Pipeline Joint: Corrosive. Polyurethane
External Cathodic

Protected.
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aurecon

AMENDMENTS TO PARTICULAR SPECIFICATIONS

DWS 9900 C7: Corrosion Protection of
Equipment for Pump Stations

Alternative Severely Mild Steel Sa3 Coating: Tape Wrapping
Coating Corrosive. Denso Densopol 80 or
Pipeline Joint: Cathodic equal approved by
External Protected. Engineer
Pipeline Joint: Severely Mild Steel Sa3 Lining: System PL2: 600 pm
Internal Corrosive. Solvent Free Epoxy
Cathodic
Protected.

Pipe specials <= Medium Mild Steel Sa3 Hot Dip Galvanized Refer to
DN 200 in Valve Corrosive (Heavy Duty) Clause 10 of
Chambers and this
removable/ Not Specification
buried in Soll
Pipe specials > Medium Mild Steel Sa3 Coating: Rigid 1500 pm
DN 200 in Valve Corrosive Polyurethane
Chambers and
removable/ Not
buried in Soll
Pipe specials <= Severely Mild Steel Sa3 Hot Dip Galvanized Refer to
DN 200 buried in Corrosive (Heavy Duty) AND Clause 10 of
Chambers Ultraflex or equal Specification

approved by Engineer)
Pipe specials > Severely Mild Steel Sa3 Coating: Rigid 1500 pm
DN 200 buried in Corrosive Polyurethane
soil/ Outside Valve
Chambers
Pipe specials Severely Same as for Sa3 Same as for Pipe Same as for
partially encased Corrosive Pipe specials specials shown above Pipe
in Concrete at shown above AND specials
Valve Chambers . shown

System 9: Tape

or Structures and . above
) Wrapping
in Sleeves

Denso Ultraflex or equal

approved by Engineer
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'aurecon AMENDMENTS TO PARTICULAR SPECIFICATIONS
DWS 9900 C7: Corrosion Protection of
Equipment for Pump Stations

Wedge Gate, Severely Cast Iron and Sa 2% Fusion Bonded Epoxy 250 um
RSV, Butterfly, Corrosive Cast Alloys AND
Non-return and Air Aliphatic Polyurethane
Valves
25 um
Couplings buried Severely Mild Steel Sa3 Fusion Bonded Epoxy 300 pm
in Soil/ Outside Corrosive AND
Valve Chambers Petrolatum Tape
Wrapping
Couplings in Valve Medium Mild Steel Sa3 System 6: Fusion 300 pm
Chambers/ Not Corrosive Bonded Epoxy
buried in Soil.
Pipes DN 700 at Severely Mild Steel Sa3 Same System as for Same as
river crossings Corrosive. Main Pipeline Main
concrete encased Cathodic AND Pipeline
Protection System 9: Tape
Denso Ultraflex or equal
approved by Engineer
Pipe Supports, Medium Mild Steel Sa3 Hot Dip Galvanized Refer to
handrails, ladders, Corrosive (Heavy Duty) Clause 10 of
etc. this
Specification
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aurecon AMENDMENTS TO PARTICULAR SPECIFICATIONS
DWS 9900 C7: Corrosion Protection of
Equipment for Pump Stations

Add the following clause:

3. “Rigid Polyurethane Coating System (Clause 17)

This section of the Specification applies to two component solvent free rigid polyurethane.
3.1 Standards

Reference is made to the latest issues of the following Standards:

Manufacturer's data sheets/recommendation:

SANS 1217 The production of painted and powder coated steel pipes.

SANS Method | 767 Cleanliness of blast-cleaned steel surfaces for painting
(pictorial standards)

SANS Method | 769 Cleanliness of blast-cleaned steel surfaces for painting (dust
and debris).

SANS Method | 772 Profile of blast-cleaned steel surfaces for painting.

SANS Method | 776 Adhesion of coatings (direct pull-off method).

SANS ISO 2808 Determination of film thickness.

SANS ISO 8501-1 Preparation of steel 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 removal of previous

coatings.
SANS ISO 9001 Quality management system - Requirements.
BS EN 10290 Steel tubes and fittings for onshore and offshore pipelines —

External liquid applied polyurethane and polyurethane
modified coatings.
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aurecon AMENDMENTS TO PARTICULAR SPECIFICATIONS
DWS 9900 C7: Corrosion Protection of
Equipment for Pump Stations

3.2 Material

3.2.1 The required coating shall be a two-component liquid applied rigid polyurethane. the two components
shall have different colours allowing the verification of the correct mixing, and checking of the
uniformity of the colour of the mixed product. the coating is considered cured when it has attained
the hardness recommended by the product manufacturer.

3.2.2 The coating material shall be handled, stored, applied and cured in accordance with the
recommendations of the material manufacturer.

The cured coating shall comply with the following requirements for pre-qualification:

e Tensile strength at 3 mm thickness - ASTM D 638 - not less than 15 MPa.
e Adhesion to primed steel - SANS Method 776 - not less than 15 MPa.
e Adhesion to factory coating —BS EN 10290 Annex C — rating 1

¢ Adhesion to primed steel after 28 day hot water soak at 70°C - SANS Method 776 - not less than
7 MPa.

e Adhesion to factory coating after 28 day hot water soak at 70°C — BS EN 10290 Annex C — rating
2

e Impact resistance (direct) - ASTM G 14 - not less than 3 Joules/mm.

¢ Dielectric Strength - not less than 15 kV/mm.

e Specific Electrical Insulation Resistance — BS EN 10290 Annex K — 106 ohm.m2

e Elongation at break - not less than 25 %.

e Compressibility - not less than 25 MPa.

e Surface hardness of 5 mm thick sample - not less than 60 nor greater than 80 Shore 'D'.
e Water Vapour Permeability - not greater than 0,5 g/24 h/m2/mm2.

e Cathodic disbondment - ASTM G8 Method B — Class A (18mm ECD).

3.2.3 Pre-heating

If necessary, the pipe shall be heated immediately prior to application of the polyurethane to achieve
a surface temperature greater than the minimum required by the coating manufacturer

3.2.3.1 Application

e Abrasive blast clean in accordance with section 11. to grade Sa 3

o Apply the solvent free polyurethane by means of plural component hot airless spray fitted with
metering pumps. The Contractor shall demonstrate that the machine is delivering components
in the correct mixing ratio.
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aurecon AMENDMENTS TO PARTICULAR SPECIFICATIONS

3.2.3.2

DWS 9900 C7: Corrosion Protection of
Equipment for Pump Stations

Tolerances

The applied coating thickness shall be minimum 1.5mm at all points

3.24

3.24.1

3.2.4.2

3.24.3

3.24.4

3.2.45

3.2.4.6

3.24.7

3.2.4.8

3.2.4.9

Testing of production pipes
Visual inspection (every pipe)

The coating shall be smooth, glossy, free from pin holes, excessive orange peel effect, bubbling or
excessive runs or sags.

Dry film thickness (every pipe)
DFT shall be inspected in accordance with SANS ISO 2808.
Electrical insulation defects (holiday) inspection (every pipe)

The coating shall be free from electrical insulation defects when tested with a high voltage holiday
detector set at 15 kV.

Hardness shore ‘d’ (every pipe)

The Shore ‘D’ hardness shall be greater than 75 when tested in accordance with ASTM D2240.
Adhesion (1 test per day’s production)

The pull-off adhesion at 23°C shall be greater than 15 MPa

Cathodic disbondment (1 test per 350 pipes and commencement of new batch or new production
run)

The disbondment shall be less than 7mm radius when tested at 3.5V @ 65 deg C for 24 hrs)
Composition (1 test per batch or new production run)

The TGA scan shall be checked against the manufacturer’s qualification scan.
Factory repair methods

Since polyurethane systems are chemically cured, very thorough abrasion of damaged or defective
coating is required to ensure an adequate physical bond.

Repairs before full cure [within sixteen (16) hours at 23°c of application of last coat]
The area to be over-coated shall be abraded with abrasive paper grade 220 to a uniform matt finish.

The abraded surface shall be vacuum-cleaned or be blown clean with uncontaminated dry
compressed air to remove dust and debris.
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aurecon AMENDMENTS TO PARTICULAR SPECIFICATIONS
DWS 9900 C7: Corrosion Protection of
Equipment for Pump Stations

Brush grade polyurethane shall be applied in as many coats as are required to achieve the specified
thickness free of electrical insulation defects.

3.2.4.10 Repairs after full cure [after sixteen (16) hours at 23°c of application of last coat]
The area to be over-coated shall be abraded with abrasive paper grade 220 to a uniform matt finish.

The abraded surface shall be vacuum-cleaned or be blown clean with uncontaminated dry
compressed air to remove dust and debris.

The coating manufacturer's adhesive primer or activating solvent shall be applied only to the
abraded surface.

After the designated curing time, brush grade polyurethane shall be applied in as many coats as
are required to achieve the specified thickness free of electrical insulation defects.”
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BID NO. W11268 PART C3 — SCOPE OF WORKS
VOL 3 — SCOPE OF WORKS

C3.3: PARTICULAR SPECIFICATIONS

In addition to the Standard Specifications, the following Particular Specifications shall apply to this
contract.

Nggamakwe Regional Water Supply: Butterworth Emergency Supply Scheme Particular Spec for
Occupational Health and Safety

Nggamakwe Regional Water Supply: Butterworth Emergency Supply Scheme Particular Specification
for Environmental Management of Construction

Civil and Mechanical:

SPEC PD Building Work
SPEC PF Fencing
SPEC PS Security Door

AUR 0001 General Mechanical Requirements

AUR 0002 Operating and Maintenance Manual

AUR 0004 Operation and Control

AUR 1001 Permanent Ladders

AUR 1003 Lifting Equipment

AUR 7012 Nozzle Check Valve

AUR 7023 Pipe Couplings

AUR 7024 Pipework Supports

AUR 7030 Plunger Valves

AUR 10010  Pump Station (Multi-Stage, Ring-Section, Centrifugal)
AUR 10014  Ventilation for Plant Rooms

DWS 0750 Water Retaining Concrete

DWS 1810 Specialist Services

DWS 1110 Construction of Pipelines

DWS 1130 Design and Manufacture of Steel Pipes, Specials and Fittings
DWS 2510.02 Auxiliary Drives

DWS 2510.03 Gate Valves

DWS 2510.03 Air Release and Vacuum Control Valves

DWS 2510.04 Butterfly Valves

DWS 9900 C7 Corrosion Protection

Part C3.3: Particular Specifications 2
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1.0 SPECIFIC PROJECT INFORMATION

1. 1 INTRODUCTION AND DEFINITIONS ‘

This Health and Safety Specification contains clauses that are generally applicable to construction activities,
as well as imposing pro-active controls associated with activities that impact on Health and Safety as it
relates to plant and machinery. Compliance to the requirements of the Occupational Health and Safety Act
1993 is in addition to the requirements of this Health and Safety Specification and is part of the
Contractor’s responsibility. The Client will monitor that the Contractors comply with the requirements of
such legislation.

PLEASE NOTE THAT IN THIS HEALTH AND SAFETY SPECIFICATION, THE TERM “PRINCIPAL
CONTRACTOR"” HAS THE SAME MEANING AS THE WORD "CONTRACTOR"” IN THE GENERAL
CONDITIONS OF CONTRACT 2010.

ALL REFERENCES TO CLIENT IN THIS HEALTH AND SAFETY SPECIFICATION ALSO REFER TO
CLIENT AGENT, WHERE SO APPOINTED.

Definitions (as per the Construction Regulations 2014) applicable to this Health and Safety
Specification:

"agent" means a competent person who acts as a representative for a client;

"angle of repose" means the steepest angle of a surface at which a mass of loose or fragmented material
will remain stationary in a pile on the surface, rather than sliding or crumbling away;

"bulk mixing plant" means machinery, appliances or other similar devices that are assembled in such a
manner so as to be able to mix materials in bulk for the purposes of using the mixed product for
construction work;

"client" means any person for whom construction work is being performed;

"competent person" means a person who has, in respect of the work or task to be performed, the
required knowledge, training and experience and, where applicable, qualifications, specific to that work or
task: Provided that where appropriate qualifications and training are registered in terms of the provisions
of the National Qualification Framework Act, 2000 (Act No.67 of 2000), those qualifications and that
training must be regarded as the required qualifications and training; and is familiar with the Act and with
the applicable regulations made under the Act;

"construction manager" means a competent person responsible for the management of the physical
construction processes and the coordination, administration and management of resources on a
construction site;

"construction site" means a work place where construction work is being performed;

"construction supervisor" means a competent person responsible for supervising construction activities
on a construction site;

"construction vehicle" means a vehicle used as a means of conveyance for transporting persons or
material, or persons and material, on and off the construction site for the purposes of performing
construction work;

"construction work" means any work in connection with-
e the construction, erection, alteration, renovation, repair, demolition or dismantling of or addition to
a building or any similar structure; or
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¢ the construction, erection, maintenance, demolition or dismantling of any bridge, dam, canal, road,
railway, runway, sewer or water reticulation system; or the moving of earth, clearing of land, the
making of excavation, piling, or any similar civil engineering structure or type of work;

"construction work permit" means a document issued in terms of regulation 3;
"contractor" means an employer who performs construction work;

"demolition work" means a method to dismantle, wreck, break, pull down or knock down of a structure or
part thereof by way of manual labour, machinery, or the use of explosives;

"design" in relation to any structure, includes drawings, calculations, design details and specifications;

"designer" means a competent person who-

e prepares a design;

e checks and approves a design;

e arranges for a person at work under his or her control to prepare a design, including an employee
of that person where he or she is the employer; or
designs temporary work, including its components;
an architect or engineer contributing to, or having overall responsibility for a design;
a building services engineer designing details for fixed plant;
a surveyor specifying articles or drawing up specifications;
a contractor carrying out design work as part of a design and building project; or
an interior designer, shop-fitter or landscape architect;

"excavation work" means the making of any man-made cavity, trench, pit or depression formed by cutting,
digging or scooping;

"explosive actuated fastening device" means a tool that is activated by an explosive charge and that is
used for driving bolts, nails and similar objects for the purpose of providing fixing;

"fall arrest equipment" means equipment used to arrest a person in a fall, including personal equipment, a
body harness, lanyards, deceleration devices, lifelines or similar equipment;

"fall prevention equipment" means equipment used to prevent persons from falling from a fall risk position,
including personal equipment, a body harness, lanyards, lifelines or physical equipment such as guard-rails,
screens, barricades, anchorages or similar equipment;

"fall protection plan" means a documented plan, which includes and provides for -
o all risks relating to working from a fall risk position, considering the nature of work undertaken;
¢ the procedures and methods to be applied in order to eliminate the risk of falling; and
e arescue plan and procedures;

"fall risk" means any potential exposure to falling either from, off or into;

"health and safety file '
these Regulations;

means a file, or other record containing the information in writing required by
"health and safety plan" means a site, activity or project specific documented plan in accordance with
the client's health and safety specification;

"health and safety specification" means a site, activity or project specific document prepared by the client
pertaining to all health and safety requirements related to construction work;

"material hoist" means a hoist used to lower or raise material and equipment, excluding passengers;
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"medical certificate of fithess" means a certificate contemplated in regulation 7(8);

"mobile plant" means any machinery, appliance or other similar device that is able to move independently,
and is used for the purpose of performing construction work on a construction site;

"National Building Regulations" means the National Building Regulations made under the National Building
Regulations and Building Standards Act, 1977 (Act No. 103 of 1977), and promulgated by Government
Notice No. R. 2378 of 30 July 1990, as amended by Government Notices No's R. 432 of 8 March 1991, R.
919 of 30 July 1999 and R. 547 of 30 May 2008;

"person day" means one normal working shift of carrying out construction work by a person on a
construction site;

"principal contractor" means an employer appointed by the client to perform construction work;

"Professional Engineer or Professional Certificated Engineer" means a person holding registration as
either a Professional Engineer or Professional Certificated Engineer in terms of the Engineering
Profession Act, 2000 (Act No. 46 of 2000);

"Professional Technologist" means a person holding registration as a Professional Engineering
Technologist in terms of the Engineering Profession Act, 2000;

"provincial director" means the provincial director as defined in regulation 1 of the General Administrative
Regulations, 2003;

"scaffold" means a temporary elevated platform and supporting structure used for providing access to and
supporting workmen or materials or both;

"shoring" means a system used to support the sides of an excavation and which is intended to prevent the
cave-in or the collapse of the sides of an excavation;

"structure" means-

e any building, steel or reinforced concrete structure (not being a building), railway line or siding,
bridge, waterworks, reservoir, pipe or pipeline, cable, sewer, sewage works, fixed vessels, road,
drainage works, earthworks, dam, wall, mast, tower, tower crane, bulk mixing plant, pylon, surface
and underground tanks, earth retaining structure or any structure designed to preserve or alter
any natural feature, and any other similar structure;

e any falsework, scaffold or other structure designed or used to provide support or means of access
during construction work; or

e any fixed plant in respect of construction work which includes installation, commissioning,
decommissioning or dismantling and where any construction work involves a risk of a person
falling;

"suspended platform" means a working platform suspended from supports by means of one or more
separate ropes from each support;

"temporary works" means any falsework, formwork, support work, scaffold, shoring or other temporary
structure designed to provide support or means of access during construction work;

"the Act" means the Occupational Health and Safety Act, 1993 (Act No. 85 of 1993);

"tunneling" means the construction of any tunnel beneath the natural surface of the earth for a purpose
other than the searching for or winning of a mineral.
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Reference should be made to the following documentation in conjunction with this Safety
Specification (including existing surveys, drawings and reports):

Trial Pit Logs:

Alternative Pump Station 1
Alternative Reservoir Site
Alternative Route

Pipe Line

Pump Station 1

Pump Station 2

Reservoir

e © o o o o o

Geological Desktop Investigation Report

Results:

Foundation Indicator Report for Alternative Pump Station 1
Foundation Indicator Report for Alternative Reservoir Site
Material Test Report for Alternative Route

Material Test Report for Pipe Line

Material Test Report for Pump Station 1

Material Test Report for Pump Station 2

Material Test Report for Reservoir

Determination of Soil Resistivity (1)

Determination of Soil Resistivity (2)

e 6 o o o o o o o WN

Photographic Logs:
Alternate Route
Alternative Pump Station 1
Alternative Reservoir Site
Pipeline

Pump Station 1

Pump Station 2

Reservoir

e 6 o o o o o N

Geomorphology report on Butterworth drought relief water transfer Reviewed
Botanical Assessment Report

Aquatic Habitat & Biota Study

Archaeological & Cultural Heritage Impact Assessment

O NoOWU
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IMPORTANT NOTE:

This Health and Safety Specification has been prepared to comply with the requirements of the
Construction Regulations 2014.

1.2 BACKGROUND TO THE HEALTH AND SAFETY SPECIFICATION

Historically, the Construction Industry has had a poor health and safety record. Due to the complex and
potentially dangerous operations being undertaken, there is a high risk of incidents, accidents and injuries.
In many instances, poor adherence to the Act and Regulations has resulted in severe consequences for
Health and Safety performance. The Client is determined that the highest Health and Safety standards will
prevail throughout the Contract and that there will be full commitment from all parties involved.

To achieve this goal the Client has prepared this Health and Safety Specification. The Health and Safety
Specification sets out guidelines and minimum levels of awareness and guidance for Health and Safety
requirements for the project. Contractual responsibility for adhering to these requirements rests with the
Contractors. All employees are encouraged to be pro-active in compliance.

The Client is committed to ensuring the highest Health and Safety standards for all work undertaken within
the Contract.

Contractors as employers are fully responsible and accountable for compliance with all
Health and Safety requirements.

IMPORTANT NOTE:

Compliance with the Occupational Health and Safety Act and Regulations shall not be
limited to this Health and Safety Specification and definitions contained in this document.

Contractors shall be conversant with the requirements and effects of Health and Safety
legislation upon their activities, in particular the Construction Regulations, 2014, and the
Occupational Health and Safety Act, 1993, and to have made adequate resource in their
tender submission to comply with all legislative requirements.

The Contractor’s personnel will be responsible for the auditing of the implementation of the Health and
Safety Specification and maintaining the document control and record systems associated with the Health
and Safety Specification. The Client will conduct Health and Safety audits of the works too.
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1.3 PURPOSE OF THE HEALTH AND SAFETY SPECIFICATION

The purpose of this site-specific Health and Safety Specification is to comply with legal requirements and to
provide health and safety information about specific project risks known by the Client, Designer and Client
Agent to be applicable to this project. This document also provides minimum health and safety
requirements, standards and expectations that the principal contractor and contractors must adhere to.

The Contractor must take into account all information in this specification and ensure that their tenders
include adequate resource and competence to deal with the matters detailed herein so that all relevant
contents are dealt with in a way which is in compliance with legislation and the ethical concerns for the
safeguarding of employees, contractors and other persons affected by the construction activities.

The Health and Safety Specification will be implemented during construction of the works and any
construction activity that the Client has control over.

This will also assist in ensuring that all the costs related to the compliance with Occupational Health Act 85
of 1993 and the Construction Regulations 2014, as well as this Health and Safety Specification, are taken
into consideration at Tender stage.

No advice, approval of any document required by the Health and Safety Specification such as hazard
identification and risk assessment action plans or any other form shall be construed as an acceptance by
the Client of any obligation that absolves the Contractor from achieving the required level of performance
and compliance with legal requirements.

Further, there is no acceptance of liability by the Client which may result from the Contractor failing to
comply with the Health and Safety Specification unless the Client has issued an instruction to any
requirement, i.e. the Contractor remains responsible for achieving the required performance levels.

1.4 IMPLEMENTATION OF THE HEALTH AND SAFETY SPECIFICATION

This Health and Safety Specification forms an integral part of the Contract, and Contractors shall make it
an integral part of their Contracts with Sub Contractors and Suppliers. Contractors employed by the Client
are to ensure that the provisions of the Health and Safety Specification are applied both on the site and in
respect of all off-site activities relating to the project, in particular in transport activities and project
dedicated off site fabrication works.

The Contractor shall enforce the provisions of the Health and Safety Specification amongst all sub
contractors and suppliers for the project.

The Contractor shall sign the acknowledgment on the last page of this safety specification that he/she has
familiarized him/herself with the content of the Health and Safety Specification and shall comply with all
obligations in respect thereof.

The successful Contractor will be required to compile a Health and Safety Plan based on the requirements
of the Occupational Health Act 85 of 1993 and these Specifications, which will need to be approved by
Client prior to commencement with construction work.

Safe Working Practice — East London: Rev: 00

Page |9 Safety_Specification_Nggamakhwe RWSS PH5_JR_20170911_JR




safe working prodtice

OCCUPATIONAL HEALTH AND SAFETY GROUP

1.4.1 Client Duties

In terms of the Construction Regulations 2014 the Client (or their Agent, where appointed) has legal
duties. Where an Agent (refer to “definitions” section of this document) is appointed in terms of this
project, these Health and Safety duties assigned will also apply.

All references to “Client” will apply to their appointed “Client Agent”, where so appointed, in
this Health and Safety Specification.

The Client must:

e Prepare a baseline risk assessment for the construction work

e Prepare a suitable, sufficiently documented and coherent site-specific Health and Safety
specification for the intended construction work, based on the baseline risk assessment
Include the health and safety specification in the tender documents
Ensure that potential principal contractors submitting tenders have made adequate provision for
the cost of health and safety measures

e Ensure that the principal contractor to be appointed has the necessary competencies and
resources to carry out the construction work safely

¢ Take reasonable steps to ensure co-operation between all contractors appointed by the client to
enable each of those contractors to comply with the regulations

e Ensure, before work commences, that every principal contractor is registered and in good
standing with the compensation fund, or with a licensed compensation insurer as contemplated
in the Compensation for Occupational injuries and Diseases Act, 1993 (Act no 130 of 1993)
Appoint each principal contractor in writing for the project, or part thereof
Discuss and negotiate with the principal contractor the contents of the principal contractor’s
safety plan and thereafter finally approve that plan for implementation

e Ensure that a copy of the principal contractor’s health and safety plan is implemented and
maintained

e Ensure that periodic health and safety audits and document verification are conducted at
intervals mutually agreed upon between the principal contractor and any contractor, but at
least once every 30 days

e Ensure that a copy of the health and safety audit report is provided to the principal contractor
within 7 days after the audit

e Stop any contractor from executing a construction activity which poses a threat to the health
and safety of persons which is not in accordance with the principal contractor’s health and
safety plan for site

e Where changes are brought about to the design or construction work, make sufficient health

and safety information and appropriate resources available to the principal contractor to
execute the work safely
Ensure that the health and safety file is kept and maintained by the principal contractor.
Where the client requires additional work to be performed as a result of a design change or
error in construction due to the actions of the client, the client must ensure that sufficient
safety information and appropriate additional resources are available to execute the required
work safely.

e Where more than one principal contractor is appointed, the client must take reasonable steps to
ensure co-operation between all principal contractors and contractors to ensure compliance
with the Regulations

¢ Where the Client has appointed a Client Agent for the project, their details for this project are
contained in the Project Directory section of this health and safety specification.
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1.4.2 Designer Duties

It must be noted that the Designer also has Health and Safety duties assigned in terms of the Construction
Regulations. Where the contractor fulfils a design function in terms of this project (refer to “definitions”
section of this document), these duties will also apply. Please refer to Regulation 6 of the Construction
Regulations 2014.

Please note that the designer of temporary works must ensure that:

¢ all temporary works are adequately designed so that it will be capable of supporting all
anticipated vertical and lateral loads that may be applied;

e the designs of temporary works are done with close reference to the structural design
drawings issued by the contractor, and in the event of any uncertainty consult the
contractor;

¢ all drawings and calculations pertaining to the design of temporary works is kept at the office
of the temporary works designer and are made available on request by an inspector; and

e the loads caused by the temporary works and any imposed loads are clearly indicated in

the design.

1.5 PROJECT DIRECTORY

Project Client AMATHOLE DISTRICT Tel: 043 701 4000
MUNICIPALITY
Waverley Office Park Fax: 043 742 0337
3 — 33 Philip Frame
Chiselhurst E-mail: info@amathole.gov.za
5201

Contact Person Municipal Manager

Client Agent Safe Working Practice Tel: 043 735 1774
12 Putney Avenue,
Nahoon Valley, Fax: 086 720 1149
East London,
5241 Cell: 084 479 2294

Contact Person Jay Bhana E-mail: buffalo@safepractice.co.za

Implementing Agent Aurecon Tel: 043 721 0900
1 Pearce Street,
Berea,
East London, Fax: 043 721 0902
5241

Contact Person Leigh Bahlmann Cell: 083 458 9797
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OTHER PARTIES DIRECTORY

Department of Labour for Submission of Permit Application

East London
Private Bag X9084
East London

1200

Contact Name: Mr K Nkanjeni

Tel: 043 702 7533

Fax: 086 622 7119

Telecommunications

Company: Telkom Tel: 10215
Address: East London
Water Tel: 047 401 2400
Company: Mnquma Local Municipality Fax: 047 491 0195
Address: Cnr King & Mthatha Streets, Butterworth

Web: www.mnguma.gov.za
Electricity Tel: 047 401 2400
Company: Mnquma Local Municipality Fax: 047 491 0195
Address: Cnr King & Mthatha Streets, Butterworth

Web: www.mnguma.gov.za

1.6 PROJECT DETAILS

Description of Works

CONSTRUCTION OF A NEW 7ML RESERVOIR AND A PIPELINE FROM THE TSOMO RIVER TO RELEASE
WATER INTO UPPER TRIBUTARIES OF THE XILINKA RIVER FLOWING INTO THE XILINKA DAM

Anticipated Construction Duration
Fifteen (15) Months

Provisional Start Date
January 2018

Provisional Completion Date
June 2019
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1.7  EXISTING ENVIRONMENT

Hazards particular to this project by virtue of location:
1. Rivers and Wetlands
2. Cattle
3. Overhead Powerlines
4. Provoking of wildlife (Monkeys, snakes, insects, scorpions, cattle, sheep, goats etc)

Overhead, Above Ground and Underground Services crossing the site:

Overhead: Yes
Underground: Yes
Ground level: Yes

Service Drawings available: Yes
Wayleaves required: Yes
Permits required: Yes
Isolations required: No

Existing structures and surrounding land use (with a significant impact on Health & Safety):

1. Overhead Powerlines
2. Vegetation and Flora
3. Rivers and Wetlands
4. National Route

Tsomo normally receives about 536mm of rain per year, with most rainfall occurring mainly during
summer. It receives the lowest rainfall (5mm) in July and the highest (85mm) in March. The monthly
distribution of average daily maximum temperatures ranges from 18.1°C in June to 26°C in February.
The region is the coldest during July when the temperature drops to 3.7°C on average during the night.

Wienerts climatic N number for the area is between 2 and 5, which should indicate that the rocks would
decompose implying that chemical weathering would dominate over mechanical weathering.

Existing ground conditions and ground survey report:

Botanical Assessment Report

Aquatic Habitat & Biota Study

Archaeological & Cultural Heritage Impact Assessment
Determination of Soil Resistivity (1)

Determination of Soil Resistivity (2)

Foundation Indicator Report for Alternative Pump Station 1
Foundation Indicator Report for Alternative Reservoir Site
Material Test Report for Alternative Route

Material Test Report for Pipe Line

10 Material Test Report for Pump Station 1

11. Material Test Report for Pump Station 2

12. Material Test Report for Reservoir

WoONOUIhWNE
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Existing Traffic Systems

Condition: Wetlands, Urban Developments, Landscapes, Untransformed habitat / land,
transformed habitat / land, degraded habitat / land, Cultivated Urban and Natural Grasslands.
Rural Homesteads.

Restrictions to access: Yes

Speed restrictions: 20 — 40 km/h

1.8 AVAILABLE DRAWINGS

Refer to tender documentation.

1.9 PROJECT HEALTH AND SAFETY REQUIREMENTS

Significant health and safety hazards identified by Designer and Client Agent:
Wetlands

Vegetation & Flora

Provoking of wildlife (Monkeys, snakes, insects, scorpions, cattle, sheep, goats etc)
Overhead Powerlines

Working in close proximity to the National Road Route

vihwn=

Normal construction hazards expected are as follows:

Asphalting

Bricklaying

Brushcutting

Chainsaw Use

Compacting and Filling

Compactor Operations

Concrete Pumping

Confined Spaces

Contaminated Land

Cutting Kerbs

Cutting Off Disc

Diesel

Electric Tools and Electrical Installations
Excavations

Explosive use

Explosive Actuated Fastening Devices
Fire

Flammable Liquids / Gas

Hand tools

Hazardous Substances

Hot Works

Kerb Laying

Lifting Operations

Manhole Rings and Pipes Storage
Manual Handling of General Items
Members of Public

Mobile Crane Erection and Dismantling and Use
Noise and Dust
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Overhead Services (Working near)
Painting

Paving (Laying)

Piling

Plant/Vehicle and Equipment Operation
Plastering

Plumbing

Precast Slab / Unit Laying and Fixing
Rope Access Work

Site Establishment

Scaffold Erection / Dismantling
Shuttering Walls, Beams, Columns
Site Strip

Snakes

Steel Erection

Steel Fixing

Temporary Work (include False Work, Scaffold and Shoring)
Tower Crane Erection and Dismantling
Transportation of Workers

Tunnelling

Underground Services

Underpinning

Work over or next to Water

Working at Height (excl scaffold)

NOTE: Please refer to end of this Health and Safety Specification for the baseline risk
assessment for these risks.

ACTIVITIES REQUIRING APPROVED METHOD STATEMENTS (FOR HEALTH AND SAFETY)

Management and Communication (Project Delegation)
Excavations

Security Plan

Site Establishment

Permanent Work

Task Specific Operations

QMS and Close Out

NouhwNe

ACTIVITIES REQUIRING PERMITS (FOR HEALTH AND SAFETY PURPOSES)

Permit to Dig / Permit to Enter Excavations: Yes
Permit to Work with Electricity: Yes
Confined Space Permit: Yes
Hot Works Permit: Yes
Permit to Work under Power Lines: Yes
Blasting: Yes
Temporary Works: Yes
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CONTRACTOR SAFETY OFFICER PROVISION

Records of safety audits undertaken by the Contractor’s Safety Officer must be kept on site in the safety
file and non-conformances reported by the Safety Officer to the Contractor's management team. All
non-conformances identified by the Safety Officer must be investigated and corrective action taken by
the Contractor to prevent re-occurrence.

Please note that as from 7th August 2015 the safety officer must have formally applied to be
professionally registered with the SACPCMP. If their registration is not yet complete, the safety officer
must be in possession of a “Registration Verification Letter” which will be issued by the SACPCMP.

PROVISION MUST BE MADE AVAILABLE FOR A FULL TIME SAFETY OFFICER.

MEDICAL CERTIFICATE OF FITNESS

The contractor must ensure that their employees on site have a valid medical certificate of fitness,
specific to the construction work being performed, issued by an occupational health practitioner in the
form of an Annexure 3 template.

MANAGEMENT AND SUPERVISION OF CONSTRUCTION WORK

A principal contractor must, in writing, appoint one full-time competent person as the construction
manager with the duty of managing all the construction work on a single site, including the duty of
ensuring occupational health and safety compliance, and in the absence of the construction manager an
alternate must be appointed by the principal contractor.

TRAFFIC MANAGEMENT AND TRAFFIC SAFETY OFFICER PROVISION

Traffic Management Procedures is required for all Plant Machinery and Construction Vehicles entering
and exiting the site.

Traffic Safety Officer Provision is not applicable.

ENVIRONMENTAL CONDITIONS

Contractor must take into account adverse weather conditions on site activities and implement control
measures to mitigate risk. This includes risk of exposure to excessive heat, cold, rain and wind.

The open nature of the site works will not preclude any of the above.

ARRANGEMENTS FOR ACCESS, PARKING, DELIVERIES, ETC

Access to site by Construction Vehicles:
Implementation and procedures must be in place.

Access to site by Construction Workers and Visitors:
Implementation and procedures must be in place.
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ARRANGEMENTS FOR SITE CAMP, ABLUTIONS AND YARD
Site camp location and set up

¢ Restrictions / requirements:
Contractor to advise in

e Storage areas: consultation with Engineer

(L L )

e Security:
Ablutions and Welfare Arrangements
Contractor to supply ablutions and facilities in line with the Construction Regulations 2014, refer to
section 2.31 of this health and safety specification regarding the below. Please note that toilets should
be provided with built in facilities for hand washing:

e Toilets:

e Washing facilities:
Contractor to provide as per Regulations
e Drinking Water:
e Shelter:

e Showers:

N ™ I ™

PROTECTION OF SITE AGAINST UNAUTHORISED ACCESS BY PUBLIC

Excavation Fencing: Note that excavations accessible to public, or adjacent to public roads /
thoroughfares, must have:

(1) barrier / € of at least 1m in height, and

(2) warning inates at night or when visibility is poor, or have other suitable precautionary measures
if of both these are not practicable.

General Fencing of Site: Note that construction sites in built up areas adjacent to public way must
be fenced off and have controlled access points.

Warning Notices: Yes

Look Outs: Yes

PERSONAL PROTECTIVE EQUIPMENT (PPE)

The Client requires the Contractor to ensure that employees (and others under his/her
control) wear the following minimum PPE:

Overalls: Yes
Safety Harnesses: Yes
Hard Hats: Yes
Reflective Vests: Yes
Goggles / gloves / ear defenders / respiratory protection: Yes
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Safety Footwear: Yes
Specialist Equipment (eg: for confined Spaces, tunneling): Yes
HAZARDOUS SUBSTANCES

The following materials and substances have, or may have, to be used in the works and are
identified as potentially posing special health and / or safety hazards during the project.
Appropriate measures will need to be specified for their control:

Diesel and Petrol
Cement

Oil

Paint

e

1.10 INTERFACE AND RESTRICTIONS BY CLIENT

Contractor must note that the following Client activities will continue during construction:

There will be no active activities continuing during the construction period.

The following Client safety rules and/or requirements are to be observed:

All workers are to receive induction prior to commencement of work on site.
Other safety rules and requirements to be advised at induction.
Please also refer to tender document.

Restrictions on times, access or other restrictions by Client

Normal working hours apply, if weekend work is required, permission must be granted by the Client.

1.11 SAFETY FILE RETURN TO CLIENT

The Safety File for the Project is to be handed over by the Principal Contractor to the Client upon Project
Completion in either a hard copy format or on CD.
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2.0 FURTHER REQUIREMENTS

2.1 Duties of Principal Contractor / Contractor in terms of Construction Regulations 2014
A Principal Contractor must:

e provide and demonstrate to the client a suitable, sufficiently documented and coherent site specific
health and safety plan, based on the client's documented health and safety specifications, which
plan must be applied from the date of commencement of and for the duration of the construction
work and which must be reviewed and updated by the principal contractor as work progresses;

e open and keep on site a health and safety file, which must include all documentation required in
terms of the Act and these Regulations, which must be made available on request to an inspector,
the client, the client's agent or a contractor; and

¢ on appointing any other contractor, in order to ensure compliance with the provisions of the Act —

e provide contractors who are tendering to perform construction work for the principal contractor,
with the relevant sections of the health and safety specifications pertaining to the construction
work which hasto be performed;

e ensure that potential contractors submitting tenders have made sufficient provision for health
and safety measures during the construction process;

e ensure that no contractor is appointed to perform construction work unless the principal
contractor is reasonably satisfied that the contractor that he or she intends to appoint, has the
necessary competencies and resources to perform the construction work safely;

e ensure prior to work commencing on the site that every contractor is registered and in good
standing with the compensation fund or with a licensed compensation insurer as contemplated
in the Compensation for Occupational Injuries and Diseases Act, 1993;

e appoint each contractor in writing for the part of the project on the construction site

e take reasonable steps to ensure that each contractor's health and safety plan is implemented
and maintained on the construction site;

e ensure that the periodic site audits and document verification are conducted at intervals mutually
agreed upon between the principal contractor and any contractor, but at least once every 30
days;

e stop any contractor from executing construction work which is not in accordance with the
client's health and safety specifications and the principal contractor's health and safety plan for
the site or which poses a threat to the health and safety of persons;

e where changes are brought about to the design and construction, make available sufficient health
and safety information and appropriate resources to the contractor to execute the work safely;

e discuss and negotiate with the contractor the contents of their health and safety plan and finally
approve that plan for implementation;

e ensure that a copy of both the principal contractor and contractor’s health and safety plan is available
on request to an employee, an inspector, a contractor, the client or the client's agent;
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¢ hand over a consolidated health and safety file to the client upon completion of the construction work,
to include a record of all drawings, designs, materials used and other similar information concerning
the completed structure;

e in addition to the documentation required in the health and safety file include and make available a
comprehensive and updated list of all the contractors on site accountable to the principal
contractor, the agreements between the parties and the type of work being done;

e ensure that all his or her employees have a valid medical certificate of fitness specific to the
construction work to be performed and issued by an occupational health practitioner in the form of
Annexure 3.

A contractor must prior to performing any construction work-

e provide and demonstrate to the principal contractor a suitable and sufficiently documented health
and safety plan, based on the relevant sections of the client's health and safety specification and
provided by the principal contractor, which plan must be applied from the date of commencement of
and for the duration of the construction work and which must be reviewed and updated by the
contractor as work progresses;

e open and keep on site a health and safety file, which must include all documentation required in
terms of the Act and these Regulations, and which must be made available on request to an
inspector, the client, the client's agent or the principal contractor;

e before appointing another contractor to perform construction work be reasonably satisfied that the
contractor that he or she intends to appoint has the necessary competencies and resources to
perform the construction work safely;

e co-operate with the principal contractor as far as is necessary to enable each of them to comply
with the provisions of the Act;

e as far as is reasonably practicable, promptly provide the principal contractor with any information
which might affect the health and safety of any person at work carrying out construction work on
the site, any person who might be affected by the work of such a person at work, or which might
justify a review of the health and safety plan.

Where a contractor appoints another contractor to perform construction work, the duties that apply to the
principal contractor will apply to the contractor as if he or she were the principal contractor.

A principal contractor must take reasonable steps to ensure co-operation between all contractors
appointed by the principal contractor to enable each of those contractors to comply with these
Regulations.

No contractor may allow or permit any employee or person to enter any site, unless that employee or
person has undergone health and safety induction training pertaining to the hazards prevalent on the
site at the time of entry.

A contractor must ensure that all visitors to a construction site undergo health and safety induction
pertaining to the hazards prevalent on the site and must ensure that such visitors have the necessary
personal protective equipment.

A contractor must at all times keep on his or her construction site records of the health and safety
induction training and such records must be made available on request to an inspector, the client, the
client's agent or the principal contractor.
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A contractor must ensure that all his or her employees have a valid medical certificate of fitness specific
to the construction work to be performed and issued by an occupational health practitioner inthe form of
Annexure 3 (a template of which can be found in the Construction Regulations, 2014).

2.2  Management and Supervision of Construction Work

A principal contractor must, in writing, appoint one full-time competent person as the construction
manager with the duty of managing all the construction work on a single site, including the duty of
ensuring occupational health and safety compliance, and in the absence of the construction manager an
alternate must be appointed by the principal contractor.

A principal contractor must upon having considered the size of the project, in writing appoint one or
more assistant construction managers for different sections thereof: Provided that the designation of any
such person does not relieve the construction manager of any personal accountability for failing in his or
her management duties in terms of this regulation.

Where the construction manager has not appointed assistant construction managers, or, in the opinion
of an inspector, a sufficient number of such assistant construction managers have not been appointed,
that inspector must direct the construction manager in writing to appoint the number of assistant
construction managers indicated by the inspector, and those assistant construction managers must be
regarded as having been appointed.

No construction manager appointed in terms of the Regulations may manage any construction work on
or in any construction site other than the site in respect of which he or she has been appointed.

A contractor must, after consultation with the client and having considered the size of the project, the
degree of danger likely to be encountered or the accumulation of hazards or risks on the site, appoint
a full-time or part-time construction health and safety officer in writing to assist in the control of all
health and safety related aspects on the site: Provided that, where the question arises as to whether a
construction health and safety officer is necessary, the decision of an inspector is decisive.

No contractor may appoint a construction health and safety officer to assist in the control of health and
safety related aspects on the site unless he or she is reasonably satisfied that the construction health and
safety officer that he or she intends to appoint is registered with a statutory body approved by the
Chief Inspector and has necessary competencies and resources to assist the contractor

A construction manager must in writing appoint construction supervisors responsible for construction
activities and ensuring occupational health and safety compliance on the construction site.

A contractor must, upon having considered the size of the project, in writing appoint one or more
competent employees for different sections thereof to assist the construction supervisor, and every such
employee has, to the extent clearly defined by the contractor in the letter of appointment, the same duties
as the construction supervisor: Provided that the designation of such employee does not relieve the
construction supervisor of any personal accountability for failing in his or her supervisory duties.

Where the contractor has not appointed such an employee, or, in the opinion of an inspector, a sufficient
number of such employees have not been appointed, that inspector must instruct the employer to appoint
the number of employees indicated by the inspector.

No construction supervisor appointed may supervise any construction work on or in any construction
site other than the site in respect of which he or she has been appointed: Provided that if a sufficient
number of competent employees have been appropriately designated on all the relevant construction
sites, the appointed construction supervisor may supervise more than one site.
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2.3 Construction Work Permit

A client who intends to have construction work carried out, must at least 30 days before that work is to be
carried out apply to the provincial director in writing for a construction work permit to perform construction
work if the intended construction work starts on or after the 7™ of February 2017 and the works contract is
of a value exceeding R40 million or Construction Industry Grading Board (CIDB) grading level 8.

A client who intends to have construction work carried out, must at least 30 days before that work is to be
carried out apply to the provincial director in writing for a construction work permit to perform construction
work if the intended construction work starts on or after the 7t of August 2018 and exceeds 365 days; will
involve more than 3600 person days of construction work; or the works contract is of a value exceeding
R13 million or Construction Industry Grading Board (CIDB) grading level 7.

It is the client’s responsibility to apply for this permit from the Provincial Director and construction work
may not commence until the permit has been issued by the Provincial Director.

A copy of this permit will be required to be kept in the principal contractor’s safety file, and the site specific
number issued by the Provincial Director must be displayed at the site entrance.

2.4 Assignment of Contractor’s Responsible Persons to Manage Health and Safety on Site

The Contractor shall submit management and supervisory appointments as well as any relevant
appointments in writing (as stipulated by the Construction Regulations 2014 and the Occupational Safety
and Health Act 1993), prior to commencement of work (refer to Annexure B at the end of this Health and
Safety Specification).

2.5  Competency for Contractor’s Responsible Persons

The Contractor’s responsible persons shall be competent in health and safety and be familiar with the
Occupational Health and Safety Act 1993, and applicable regulations. Valid proof of pertinent health and
safety courses attended by such persons will be required to be presented to the Client.

2.6 Compensation of Occupational Injuries and Diseases Act 130 of 1993 (COIDA)

The successful Contractor shall submit to the Client a valid letter of good standing with the Compensation
Insurer prior to appointment.

2.7  Occupational Health and Safety Policy

The Contractor shall submit their Health and Safety Policy, prior to construction commencement, signed by
the Chief Executive Officer. The Policy must outline objectives and how they will be achieved and
implemented within the company operations.

2.8 Health and Safety Organogram

The Contractor shall submit an organogram, prior to construction commencement, outlining the Health and
Safety Site Team that will be assigned to the project, if successful with the tender. In cases where
appointments have not been made, the organogram shall reflect the position. The organogram shall be
updated, when there is a change in the site team.
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2.9 Risk Assessments
Baseline Risk Assessment

The Client shall cause a baseline risk assessment to be conducted by a competent person before the
design process and tender process commence, and the assessed risks shall form part of the health and
safety specifications.

The Contractor must, before commencement of any construction work, and during construction work, have
risk assessments performed by a competent person appointed in writing, which risk assessments form part
of the health and safety plan to be applied on the site and must include:

o The identification of the risks and hazards to which persons may be exposed to;
An analysis and evaluation of the risks and hazards identified; based on a documented method
A documented plan and applicable safe work procedures to mitigate, reduce or control the risks and
hazards that have been identified;

. A monitoring plan; and

o A review plan

The Contractor must ensure that, as far as is reasonably practicable, ergonomic related hazards are
analysed, evaluated and addressed in a risk assessment.

The Contractor must ensure that all employees under his control are informed, instructed and trained by a
competent person regarding any hazard and the related work procedures and/or control measures before
any work commences and thereafter at the times determined in the risk assessment monitoring
and review plan of the relevant site.

The Principal Contractor must ensure that all contractors are informed regarding any hazard that is
stipulated in the risk assessment before any work commences and thereafter at the times
determined in the risk assessment monitoring and review plan of the relevant site.

The Contractor must consult with the health and safety committee or with a representative trade union or
representative group of employees if no health and safety committee exists, on the monitoring and review
of the risk assessments for the site.

The Contractor must ensure that copies of risk assessment for this site are available on site for inspection
purposes by interested parties (inspector, the client, client's agent, any contractor, any employee, a
representative trade union, a health and safety representative or safety committee member.

A Contractor must review the relevant risk assessment where changes are effected to the design and/or
construction that result in a change to the risk profile, or when an incident has occurred.

Preventative measures must first address the elimination of the hazard or risk. Should PPE
be required to reduce risk, the equipment or clothing to be used must be SABS approved.

In general, the Contractor must ensure that the Risk Assessment involves identifying the hazards present
in a work activity on site. This is followed by an evaluation of the extent of the risk involved taking into
account those precautions already being taken.

The following general principle should be followed when conducting a risk assessment:
o All relevant risks and/or hazards should be systematically addressed;
¢ The risk assessment should address what actually happens in the workplace during the work activity;
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¢ All employees and those who may be affected must be considered, including maintenance staff, security
guards, visitors and subcontractors;

¢ The risk assessment should highlight those groups and individuals who may be required to work alone
or who have disabilities;

¢ The risk assessment process should take into account the existing safety measures and controls.
¢ The level of detail on a risk assessment should be appropriate to the level of risk.

2.10 Health and Safety Representative(s)

The Contractor shall ensure that Health and Safety Representative(s) is/are elected and trained to carry
out his / her functions. The appointment must be in writing. The Health and Safety Representative shall
carry out regular inspections, keep records and report to the supervisor to take appropriate action. He /
she shall attend Health and Safety Committee Meetings. The Health and Safety Representative shall be
part of the team that will investigate incidents, accidents and non-conformances.

2.11 Health and Safety Committee

Where two or more health and safety representatives have been appointed on site, the Contractor shall
ensure that monthly health and safety meetings are held with such representatives and minutes are kept
on record. Meetings must be organized and chaired by the Contractor’s Health and Safety Committee
Chairperson. Minutes of these meetings must be available for the employees of the contractor to refer to.

2.12 Medical Certificate of Fitness

The contractor must ensure that their employees on site have a valid medical certificate of fitness, specific
to the construction work being performed, issued by an occupational health practitioner in the form of an
Annexure 3 template (refer to the Construction Regulations 2014 on the Department of Labour website for
a sample of this form).

2.13 Health and Safety Training

The Contractor shall quarterly conduct a training needs analysis to ascertain what health and safety
training is required. A plan of action should be devised and forwarded to the Client for records. Once the
identified people have attended the training, the Contractor must provide the Client with copies of
certificates obtained.

2.13.1 Induction

No Contractor may allow or permit any employee or person to enter site unless they have undergone
health and safety induction training pertaining to the hazards prevalent on site at the time of entry. This
includes visitors to site. The Contractor must ensure that visitors to site have the necessary protective
equipment (PPE). A copy of attendance registers of all employees who attend inductions shall be kept.

2.13.2 Awareness

The Contractor shall conduct periodic toolbox talks on site, preferably weekly or before any hazardous
work takes place. The talks shall cover the relevant activity and an attendance register must be signed by
all attendees. This record of who attended and the content of the topic will be kept on the site health a
safety file as evidence of training.

2.14 Competency

After the Contractor has identified the training to be conducted as part of the competency requirement,
and based on Risk Assessment, he shall send the relevant persons on appropriate courses and keep
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certificates of training for reference. Familiarity with the Health and Safety Act and Regulations is an
integral part of the definition of competence.

2.15  General Record Keeping

The Contractor shall keep and maintain Health and Safety records to demonstrate compliance with the
Health and Safety Specification and the Occupational Health and Safety Act. The contractor shall ensure
that all records of incidents, spot fines, training etc. are kept on site. All documents shall be available for
inspection by the Client, or the Department of Labour’s Inspectors.

2.16 General Inspection, Monitoring and Reporting

The Contractor shall carry out inspections as required by Annexure C in this Health and Safety
Specification, as well as by health and safety legislation.

2.17  Emergency Procedures

The Contractor shall submit a detailed Emergency Procedure for approval by the Client prior to
commencement on site. The procedure shall detail the response plan including the following:

e  List of key personnel;
e  Details of emergency services;
e  Actions or steps to be taken in the event of the emergency; and

e Information on hazardous materials / situations, including each material’s hazardous potential
impact or risk on the environment or human and measures to be taken in the event of an accident.

Emergency procedure(s) shall include, but shall not be limited to, fire, spills, accidents to employees, use
of hazardous substances, dangers as a result of riot / service deliver protests / intimidation, etc. The
Contractor shall advise the Client in writing of any on-site emergencies, together with a record of action
taken, within 24 hours of the emergency occurring. A contact list of all service providers (Fire Department,
Ambulance, Police, Medical and Hospital, etc) must be maintained and available to site personnel.

2.18 First Aid Box and First Aid Equipment

The Contractor shall provide first aid box/es and appoint, in writing, First Aider(s) for this project in line
with the results of the Contractor’s risk assessment for the project, this health and safety specification as
well as the provisions of the General Safety Regulations. The appointed First Aider(s) are to be sent for
accredited first aid training before starting on site. Valid certificates are to be kept on site.

First Aid box/es must be adequately stocked at all time, accessible and be controlled by a qualified First
Aider. If required by the Client, the Contractor shall have a stretcher on site to be used in case of a
serious incident.

2.19 Accident / Incident Reporting and Investigation

The Contractor shall, in addition to the prescribed requirements of the Occupational Health and Safety Act
and General Safety Regulations, investigate, record and report all Section 24 reportable incidents to the
Client within 24 hours of the incident occurring. Incident investigations shall be conducted by the
Contractor’s appointed Accident Investigator — this Investigator must be a competent person or persons
who have sufficient knowledge to carry out an investigation.

In the event of a fatality or a permanent disabling injury the Contractor must submit proof of reporting of
incident to Department of Labour as well as proof of preventative measures to the Client. The Client
reserves the right to conduct investigations into any incidents that they deem fit and the Contractor is
required to provide full co-operation in this regard.
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2.20 Hazards and Potential Situations

The Contractor shall immediately notify other Contractors of any hazardous or potentially hazardous
situations, which may arise during performance of the activities.

2.21 Occupational Health and Safety Signage

The Contractor shall ascertain and provide adequate on site health and safety signage. This signage shall
include, but shall not be limited to, Hard Hat / Helmet Area; Safety Shoes to be worn on site; Dust Masks
to be worn in areas where there might be exposure to excessive dust; Ear Plugs / Muffs to be worn where
there might be noise exposure over 85 db; Gloves; Safety Goggles; Safety Harness, Workers in Excavation,
traffic management, etc. The Contractor shall be responsible to maintain the quality and replacement of
signage.

2.22 Management of Contractors by Principal Contractor

The Principal Contractor shall ensure that all contractors under his control are complying with the
respective Health and Safety Plans, as well as Health and Safety Legislation.

2.23 Stacking of Materials

In addition to the provisions for the stacking of articles in the General Safety Regulations, 2003, the
contractor must ensure that —

e a competent person is appointed in writing with the duty of supervising all stacking and storage on
a construction site;

e adequate storage areas are provided;
there are demarcated storage areas; and
storage areas are kept neat and under control.

2.24 Housekeeping and General Safeguarding on Construction Sites

A contractor must, in addition to compliance with the Environmental Regulations for Workplaces, 1987,
promulgated by Government Notice No. R. 2281 of 16 October 1987, ensure that suitable housekeeping is
continuously implemented on each construction site, including-

the proper storage of materials and equipment;

the removal of scrap, waste and debris at appropriate intervals;

ensuring that materials required for use, are not placed on the site so as to obstruct means of
access to and egress from workplaces and passageways;

e ensuring that materials which are no longer required for use, do not accumulate on and are
removed from the site at appropriate intervals;

e ensuring that waste and debris are not disposed of from a high place with a chute, unless the chute
complies with the requirements set out in the regulations;

e ensuring that construction sites in built-up areas adjacent to a public way are suitably and
sufficiently fenced off and provided with controlled access points to prevent the entry of
unauthorized persons; and

e ensuring that a catch platform or net is erected above an entrance or passageway or above a place
where persons work or pass under, or fencing off the danger area if work is being performed above
such entrance, passageway, or place so as to ensure that all persons are kept safe in the case of
danger or possibility of persons being struck by falling objects.
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Construction V ehicles and Mobile Plant

A contractor must ensure that all construction vehicles and mobile plant-

are of an acceptable design and construction;

are maintained in a good working order;

are used in accordance with their design and the intention for which they were designed, having

due regard to safety and health;

are operated by a person who-

e has received appropriate training, is certified competent and in possession of proof of
competency and is authorised in writing to operate those construction vehicles and mobile
plant;

¢ has a medical certificate of fitness to operate those construction vehicles and mobile plant,
issued by an occupational health practitioner in the form of Annexure 3.

have safe and suitable means of access and egress;

are properly organized and controlled in any work situation by providing adequate signalling or

other control arrangements to guard against the dangers relating to the movement of vehicles and

plant, in order to ensure their continued safe operation;

are prevented from falling into excavations, water or any other area lower than the working

surface by installing adequate edge protection, which may include guard-rails and crash barriers;

are fitted with structures designed to protect the operator from falling material or from being
crushed should the vehicle or mobile plant overturn;

are equipped with an acoustic warning device which can be activated by the operator;

are equipped with an automatic acoustic reversing alarm; and

are inspected by the authorised operator or driver on a daily basis using a relevant checklist prior

to use and that the findings of such inspection are recorded in a register kept in the construction

vehicle or mobile plant.

A contractor must ensure that-

no person rides or is required or permitted to ride on a construction vehicle or mobile plant
otherwise than in a safe place provided thereon for that purpose;

every construction site is organized in such a way that, as far as is reasonably practicable,
pedestrians and vehicles can move safely and without risks to health;

the traffic routes are suitable for the persons, construction vehicles or mobile plant using them, are
sufficient in number, in suitable positions and of sufficient size;

every traffic route is, where necessary, indicated by suitable signs;

all construction vehicles and mobile plant left unattended at night, adjacent to a public road in
normal use or adjacent to construction areas where work is in progress, have appropriate lights or
reflectors, or barricades equipped with appropriate lights or reflectors, in order to identify the
location of the vehicles or plant;

all construction vehicles or mobile plant when not in use, have buckets, booms or similar
appendages, fully lowered or blocked, controls in a neutral position, motors stopped, wheels
chocked, brakes set and ignition secured;

whenever visibility conditions warrant additional lighting, all mobile plant are equipped with at least
two headlights and two taillights when in operation;

tools, material and equipment are secured and separated by means of a physical barrier in order
to prevent movement when transported in the same compartment with employees;

vehicles used to transport employees have seats firmly secured and adequate for the number of
employees to be carried; and

all construction vehicles or mobile plant travelling, working or operating on public roads comply
with the requirements of the National Road Traffic Act, 1996.
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2.26 Electrical Installations and Machinery on Construction Sites

A contractor must, in addition to compliance with the Electrical Installation Regulations and the Electrical
Machinery Regulations, ensure that —

e before construction commences and during the progress thereof, adequate steps are taken to
ascertain the presence of and guard against danger to workers from any electrical cable or
apparatus which is under, over or on the site;

e all parts of electrical installations and machinery are of adequate strength to withstand the
working conditions on construction sites;

e the control of all temporary electrical installations on the construction site is designated to a
competent person who has been appointed in writing for that purpose;

e all temporary electrical installations used by the contractor are inspected at least once a week
by a competent person and the inspection findings are recorded in a register kept on the
construction site; and

e all electrical machinery is inspected by the authorized operator or user on a daily basis using a
relevant checklist prior to use and the inspection findings are recorded in a register kept on
the construction site.

2.27 Use and Temporary Storage of Flammable Liquids on Construction Sites

A contactor must, in addition to compliance with the provisions for the use and storage of flammable
liquids in the General Safety Regulations, 2003, ensure that —

e where flammable liquids are being used, applied or stored at the workplace concerned, it is
done in a manner that does not cause a fire or explosion hazard, and that the workplace is
effectively ventilated;

e no person smokes in any place in which flammable liquid is used or stored, and the contractor
must affix a suitable and conspicuous notice at all entrances to any such areas prohibiting
such smoking;

e an adequate amount of efficient fire-fighting equipment is installed in suitable locations
around the flammable liquids store with the recognized symbolic signs;

e only the quantity of flammable liquid needed for work on one day is taken out of the store for use;

e all containers holding flammable liquids are kept tightly closed when not in actual use and, after
their contents have been used up, are removed from the construction site and safely disposed of;

e where flammable liquids are decanted, the metal containers are bonded and earthed; and

¢ no flammable material, including cotton waste, paper, cleaning rags or similar material is stored
together with flammable liquids

2.28 Water environments

A contractor must ensure that where construction work is done over or in close proximity to water,
provision is made for —

e preventing persons from falling into water; and

e the rescuing of persons in danger of drowning.

A contractor must ensure that where a person is exposed to the risk of drowning by falling into the water,
the person is provided with and wears a lifejacket.

2.29  Fire precautions on Construction Sites

A contractor must, in addition to compliance with the Environmental Regulations for Workplaces, 1987,
ensure that —

e all appropriate measures are taken to avoid the risk of fire;

e sufficient and suitable storage is provided for flammable liquids, solids and gases;

e smoking is prohibited and notices in this regard are prominently displayed in all places containing
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readily combustible or flammable materials;

in confined spaces and other places in which flammable gases, vapours or dust can cause danger-

e only suitably protected electrical installations and equipment, including portable lights, are
used;

e there are no flames or similar means of ignition;

e there are conspicuous notices prohibiting smoking;

e oily rags, waste and other substances liable to ignite are without delay removed to a safe
place; and

e adequate ventilation is provided;

combustible materials do not accumulate on the construction site;

welding, flame cutting and other hot work are done only after appropriate precautions have been

taken to reduce the risk of fire;

suitable and sufficient fire-extinguishing equipment is placed at strategic locations or as may be

recommended by the Fire Chief or local authority concerned, and that such equipment is

maintained in a good working order;

the fire equipment contemplated above is inspected by a competent person, who has been

appointed in writing for that purpose, in the manner indicated by the manufacturer thereof;

a sufficient number of workers are trained in the use of fire- extinguishing equipment;

where appropriate, suitable visual signs are provided to clearly indicate the escape routes in the

case of a fire;

the means of escape is kept clear at all times;

there is an effective evacuation plan providing for all -

e  persons to be evacuated speedily without panic;

e  persons to be accounted for; and

e plant and processes to be shut down; and

a siren is installed and sounded in the event of a fire.

Construction Employees’ Facilities

A contractor must, in terms of the Construction Regulations 2014, provide:

Shower facilities after consultation with the employees or employee’s representatives, or at least
one shower facility for every 15 persons;

at least one sanitary facility for each sex and for every 30 workers;

changing facilities for each sex;

and sheltered eating area.

A contractor must provide reasonable and suitable living accommodation for the workers at construction
sites who are far removed from their homes and where adequate transportation between the site and
their homes, or other suitable living accommodation, is not available.

2.31

Fall protection

The Contractor must:

designate a competent person to be responsible for the preparation of a fall protection plan
ensure that the fall protection plan contemplated above is implemented, amended where and when
necessary and maintained as required; and

take steps to ensure continued adherence to the fall protection plan.

A fall protection plan contemplated above must include-

a risk assessment of all work carried out from a fall risk position and the procedures and
methods used to address all the risks identified per location;

the processes for the evaluation of the employees' medical fitness necessary to work at a fall risk
position and the records thereof;

a programme for the training of employees working from a fall risk position and the records
thereof;
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e the procedure addressing the inspection, testing and maintenance of all fall protection equipment;
and

e a rescue plan detailing the necessary procedure, personnel and suitable equipment required to
affect a rescue of a person in the event of a fall incident to ensure that the rescue procedure is
implemented immediately following the incident.

A contractor must ensure that a construction manager appointed under regulation 8(1) is in possession of
the most recently updated version of the fall protection plan.

A contractor must ensure that all unprotected openings in floors, edges, slabs, hatchways and stairways
are adequately guarded, fenced or barricaded or that similar means are used to safeguard any person from
falling through such openings;

Also that no person is required to work in a fall risk position, unless such work is performed safely as
contemplated in above and fall prevention and fall arrest equipment are approved as suitable and of
sufficient strength for the purpose for which they are being used, having regard to the work being carried
out and the load, including any person, they are intended to bear; and securely attached to a structure or
plant, and the structure of plant and the means of attachment thereto are suitable and of sufficient
strength and stability for the purpose of safely supporting the equipment and person who could fall, and
fall arrest equipment is used only where it is not reasonably practicable to use fall prevention equipment.

2.32 Temporary works

A contractor must appoint a temporary works designer in writing to design, inspect and approve the
erected temporary works on site before use.

A contractor must ensure that all temporary works operations are carried out under the supervision of a
competent person who has been appointed in writing for that purpose.

A contractor must ensure that-

o all temporary works structures are adequately erected, supported, braced and maintained by a
competent person so that they are capable of supporting all anticipated vertical and lateral loads
that may be applied to them, and that no loads are imposed onto the structure that the structure is
not designed to withstand;

e all temporary works structures are done with close reference to the structural design drawings, and
where any uncertainty exists the structural designer should be consulted;

e detailed activity specific drawings pertaining to the design of temporary works structures are kept
on the site and are available on request to an inspector, other contractors, the client, the client's
agent or any employee;

e all persons required to erect, move or dismantle temporary works structures are provided with
adequate training and instruction to perform those operations safely;

e all equipment used in temporary works structure are carefully examined and checked for suitability
by a competent person, before being used;

e all temporary works structures are inspected by a competent person immediately before, during
and after the placement of concrete, after inclement weather or any other imposed load and at
least on a daily basis until the temporary works structure has been removed and the results have
been recorded in a register and made available on site;

e no person may cast concrete, until authorization in writing has been given by the competent
person contemplated above,

e if, after erection, any temporary works structure is found to be damaged or weakened to such a
degree that its integrity is affected, it is safely removed or reinforced immediately;

¢ adequate precautionary measures are taken in order to-

e secure any deck panels against displacement; and

e prevent any person from slipping on temporary works due to the application of release agents;
as far as is reasonably practicable, the health of any person is not affected through the use of
solvents or oils or any other similar substances;
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upon casting concrete, the temporary works structure is left in place until the concrete has
acquired sufficient strength to safely support its own weight and any imposed load, and is not
removed until authorization in writing has been given by the competent person

the foundation conditions are suitable to withstand the loads caused by the temporary works
structure and any imposed load in accordance with the temporary works design.

provision is made for safe access by means of secured ladders or staircases for all work to be
carried out above the foundation bearing level;

a temporary works drawing or any other relevant document includes construction sequences and
methods statements;

the temporary works designer has been issued with the latest revision of any relevant structural
design drawing;

a temporary works design and drawing is used only for its intended purpose and for a specific
portion of a construction site; and

the temporary works drawings are approved by the temporary works designer before the erection
of any temporary works.

No contractor may use a temporary works design and drawing for any work other than its intended
purpose.

2.33

Excavation

A contractor must-

ensure that all excavation work is carried out under the supervision of a competent person who
has been appointed in writing for that purpose; and

evaluate, as far as is reasonably practicable, the stability of the ground before excavation work
begins.

A contractor who performs excavation work-

must take reasonable and sufficient steps in order to prevent, as far as is reasonably practicable,
any person from being buried or trapped by a fall or dislodgement of material in an excavation;
may not require or permit any person to work in an excavation which has not been adequately
shored or braced: Provided that shoring and bracing may not be necessary where-
e the sides of the excavation are sloped to at least the maximum angle of repose measured
relative to the horizontal plane; or
e such an excavation is in stable material: Provided that-
e permission has been given in writing by the appointed competent person  contemplated
above upon evaluation by him or her of the site conditions; and
e where any uncertainty pertaining to the stability of the soil still exists, the decision from a
professional engineer or a professional technologist competent in excavations is decisive
and such a decision must be noted in writing and signed by both the competent person
and the professional engineer or technologist, as the case may be;
must take steps to ensure that the shoring or bracing contemplated above is designed and
constructed in a manner that renders it strong enough to support the sides of the excavation in
question;
must ensure that no load, material, plant or equipment is placed or moved near the edge of any
excavation where it may cause its collapse and consequently endangers the safety of any person,
unless precautions such as the provision of sufficient and suitable shoring or bracing are taken to
prevent the sides from collapsing;
must ensure that where the stability of an adjoining building, structure or road is likely to be
affected by the making of an excavation, steps are taken to ensure the stability of such building,
structure or road and the safety of persons;
must cause convenient and safe means of access to be provided to every excavation in which
persons are required to work, and such access may not be further than six meters from the point
where any worker within the excavation is working;
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e must ascertain, as far as is reasonably practicable, the location and nature of electricity, water, gas
or other similar services which may in any way be affected by the work to be performed, and must
before the commencement of excavation work that may affect any such service, take the steps
that are necessary to render the circumstances safe for all persons involved;

e must ensure that every excavation, including all bracing and shoring, is inspected-

e  daily, prior to the commencement of each shift;

e  after every blasting operation;

e after an unexpected fall of ground;

e after damage to supports; and

e after rain,
by the competent person, in order to ensure the safety of the excavation and of persons, and
those results must be recorded in a register kept on site and made available on request to an
inspector, the client, the client's agent, any other contractor or any employee;

e must cause every excavation which is accessible to the public or which is adjacent to public roads
or thoroughfares, or whereby the safety of persons may be endangered, to be -

e adequately protected by a barrier or fence of at least one metre in height and as close to the
excavation as is practicable; and

e provided with warning illuminants or any other clearly visible boundary indicators at
night or when visibility is poor, or have resort to any other suitable and sufficient
precautionary measure where this is not practicable;

e must ensure that all precautionary measures stipulated for confined spaces as determined in the
General Safety Regulations, 2003, are complied with by any person entering any excavation;

¢ must, where the excavation work involves the use of explosives, appoint a competent person in
the use of explosives for excavation, and must ensure that a method statement is developed by
that person in accordance with the applicable explosives legislation; and

e must cause warning signs to be positioned next to an excavation within which or where persons
are working or carrying out inspections or tests.

2.34 Tunneling

No person may enter a tunnel which has a height dimension of less than 800 mm.

2.35  Scaffolding

A contractor must appoint a competent person in writing who must ensure that all scaffolding work
operations are carried out under his or her supervision and that all scaffold erectors, team leaders and

inspectors are competent to carry out their work.

A contractor using access scaffolding must ensure that such scaffolding, when in use, complies with the
safety standards incorporated for this purpose into these Regulations under section 44 of the Act.

2.36 Bulk mixing plant

A contractor must ensure that the operation of a bulk mixing plant is supervised by a competent person
who has been appointed in writing and is —

e aware of all the dangers involved in the operation thereof; and
e conversant with the precautionary measures to be taken in the interest of health and safety.

No person supervising or operating a bulk mixing plant may authorize any other person to operate the
plant, unless that person is competent to operate a bulk mixing plant.

A contractor must ensure that the placement and erection of a bulk mixing plant complies with the
requirements set out by the manufacturer and that such plant is erected as designed.
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A contractor must ensure that all devices to start and stop a bulk mixing plant are provided and that those
devices are placed in an easily accessible position and constructed in a manner to prevent accidental
starting.

A contractor must ensure that the machinery and plant selected is suitable for the mixing task and that all
dangerous moving parts of a mixer are placed beyond the reach of persons by means of doors, covers or
other similar means.

No person may remove or modify any guard or safety equipment relating to a bulk mixing plant, unless
authorized to do so by the appointed person.

A contractor must ensure that all precautionary measures stipulated for confined spaces as determined in
the General Safety Regulations, 2003, are complied with when entering any silo.

A contractor must ensure that a record is kept of all repairs or maintenance to a bulk mixing plant and that
the record is available on site to an inspector, the client, the client's agent or any employee.

2.37 Rope Access Work

A contractor must —

e appoint a competent person in writing as a rope access supervisor with the duty of supervising all
rope access work on the site, including the duty of ensuring occupational health and safety
compliance in relation to rope access work: Provided that the appointment of any such person
does not relieve the construction manager of any personal accountability for failing in his
management duties in terms of this regulation;

e ensure that all rope access work on the construction site is carried out under the supervision of a
competent person; and

e ensure that all rope access operators are competent and licensed to carry out their work.

No contractor may use or allow the use of rope access work unless —

e the design, selection and use of the equipment and anchors comply with the safety standards
incorporated for this purpose into these Regulations under section 44 of the Act; and

e he or she is in possession of a site specific fall protection plan developed by a competent person
applicable to the specific work and environment prior to the commencement of the work, including
records of maintenance and inspections of all the equipment used for the work operations.

A contractor must ensure that adequate measures are in place to allow rescue procedures to
commence immediately in the event of a fall incident taking place.

2.38 Hazardous Chemical Substances (HCS)

In addition to the requirements in the HCS Regulations, the principal contractor must provide proof in the
Health and Safety Plan that:

Material Safety Data Sheets (MSDS's) of the relevant materials / hazardous chemical substances
are available prior to use by the contractor. All MSDS's shall be available for inspection by the
agent at all times.
Risk assessments are done at least once every 6 months.
Exposure monitoring is done according to OESSM and by an Approved Inspection Authority (AIA)
and that the medical surveillance programme is based on the outcomes of the exposure
monitoring.

e  How the relevant HCS’s are being/going to be controlled by referring to:
e  Limiting the amount of HCS
e Limiting the number of employees
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Limiting the period of exposure
Substituting the HCS
Using engineering controls
e Using appropriate written work procedures
¢  The correct PPE is being used.
e  HCS are stored and transported according to SABS 072 and 0228.
e Training with regards to these regulations was given.

The Health and Safety plan should make reference to the disposal of hazardous waste on classified sites
and the location thereof (where applicable).

The First Aider must be made aware of the MSDS and trained in how to treat HCS incidents appropriately.
2.39 Noise Induced Hearing Loss

Where noise is identified as a hazard the requirements of the NIHL regulations must be complied with and
the following must be included / referred to in the Health and Safety Plan:

e  Proof of training with regards to these regulations.

e Risk assessment done within 1 month of commencement of work.

e  That monitoring carried out by an AIA and done according to SABS 083.

e  Medical surveillance programme established and maintained for the necessary employees.
e  Control of noise by referring to:

e  Engineering methods considered

e  Admin control (number of employees exposed) considered

e  Personal protective equipment considered/decided on

¢ Describe how records are going to be kept for 40 years.

2.40 Explosives and Blasting

The Contractor shall ensure that the use of explosives and blasting (where required) be undertaken by a
specialist contractor or a sub contractor with proven track record in the type of work to be performed.

The Contractor may only use explosives for work purposes where the following conditions in place:

Explosives Regulations to be complied with in all respects.

Contractor must be in possession of a Blasting Licence

Blasting permit to be obtained

Permit to transport explosives to be obtained

Method statement to be drawn up and approved by professional team

Municipal authorities may require advance notice of planned use of explosives

Contractor must notify Provincial Director of Department of Labour on Annexure 2 at least 7 days
prior to blasting taking place

e  Contractor must have Workman’s Compensation and appropriate insurances in place

2.41 Personal Protective Equipment (PPE)

The Contractor shall carry out PPE or clothing needs analysis in accordance with his risk assessment, to
determine the necessary PPE or clothing to be used during construction. The Contractor shall make
provision and keep adequate quantities of SABS approved PPE or clothing on site at all times.

The Contractor must ensure that personnel are trained in the correct use of PPE to be used.
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The Contractor must ensure that lost, stolen, worn out or damaged PPE is replaced as required and receipt
signed for by employees on site.

2.42 Pressure Vessels (Including Gas Bottles)
The Contractor shall comply with Pressure Vessel Regulations, including:

e  Providing competency and awareness training to the operators;

e  Providing PPE or clothing;

e Providing and maintain appropriate signage in areas where pressure vessels are used, as
applicable;
Inspect equipment regularly and keep records of inspections;
Providing appropriate fire fighting equipment (Fire Extinguishers).

2.43 Fire Extinguishers and Fire Fighting Equipment

The Contractor shall provide adequate, regularly serviced fire extinguishers located at strategic points on
site. The Contractor shall keep spare serviced portable fire extinguishers. The Contractor shall have
adequate persons trained or competent to use the Fire Fighting Equipment.

Safety signage shall be posted up in all areas where fire extinguishers are located.
2.44 Lifting Machinery and Tackle

The Contractor shall ensure that lifting machinery and tackle is inspected before use and on a monthly
basis. The Contractor shall have lifting machinery and tackle inspector who will inspect the equipment at
intervals required by the Driven Machinery Regulations, taking into account that:

All lifting machinery and tackle have a safe working load clearly indicated;

Regular inspection and servicing is carried out;

Records are kept of inspections and of service certificates;

Thorough examinations are carried out by competent personnel at the frequencies required by
legislation

e There is proper supervision in terms of guiding the loads which includes a trained banks man to
direct and check lifting tackle if it is safe for use.

2.45 Ladders and Ladder work

The Contractor shall ensure that all ladders are numbered and inspected regularly keeping record of
inspections. It should be noted that Aluminium ladders are preferred to wooden ladders.

2.46 General Machinery

The Contractor shall comply with the Driven Machinery Regulations, which include inspecting machinery
regularly, appointing a competent person to inspect and ensure maintenance, issuing PPE or clothing and
training those that use machinery and enforce compliance.

2.47 Portable Electrical Tools

The Contractor shall ensure that use and storage of all explosive actuating fastening devices and portable
electrical tools are in compliance with relevant legislation.

The Contractor shall consider that:

e A competent person undertakes routine inspections;
e  Only authorised persons use the tools;
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e  There are safe working procedures applied;
Awareness training is carried out and compliance is enforced at all times; and
PPE and clothing is provided and maintained.

2.48 High Voltage Electrical Equipment

The Contractor shall ensure that, where the work is under, on or near high-voltage electrical equipment
the Electrical Installation Regulations, together with safety instructions (Regulations of the Owner of the
Equipment) are complied with. Such equipment includes:

e  Eskom and the Local Authority equipment
The Contractor’s own power supply; and
Electrical equipment being installed but not yet taken over from a Contractor by The Client.

2.49 Public Health and Safety

The Contractor shall ensure that each person working on or visiting a site, and the surrounding community,
shall be made aware of the dangers likely to arise from on site activities and the precautions to be
observed to avoid or minimize those dangers. Appropriate health and safety signage shall be posted at all
times.

2.50 Night Work

The Contractor shall not undertake any night work without prior arrangement and a written permit from
the Client. The Contractor shall ensure that adequate lighting is provided for all night work and failure to
do so shall result in work being stopped.

2.51 Environmental Conditions and Flora and Fauna

The Contractor must be mindful of adverse weather conditions upon the health and safety of the
workforce. This includes inclement weather, strong wind, heat stress, extreme cold, etc. The Contractor’s
risk assessment process must take into account the risks associated with such weather conditions. The
same is true when working in an environment where there is a risk to employees’ health and safety from
presence of poisonous flora, or wildlife (including bees, snakes, etc). The Contractor’s risk assessment
process must take these risks into account.

2.52 Occupational Health

Exposure of workers to occupational health hazards and risks are very common in any work environment,
especially in construction. Occupational health hazards and risks exposure is a major problem and all
Contractors are to ensure that proper health and hygiene measures are put in place to prevent exposure to
these hazards and risks.

The occupational hazards and risks may enter the body in three ways:

e Inhalation through breathing e.g. cement dust;
e Ingestion through swallowing maybe through food intake;
e  Absorption through the skin (pores) e.g. painting or use of thinners.

The contractor is required to ensure that all his personnel are medically fit prior to being allowed onto the
work site.

All Contractors should ensure that Occupational Hygiene surveys are conducted as per the Occupational
Health and Safety Act to ensure employees are not exposed to hazards. Risk Assessments should identify
areas where surveys are to be conducted.
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2.53 Material Hoists

A contractor must ensure that every material hoist and its tower have been constructed in accordance
with the generally accepted technical standards and are strong enough and free from defects.

A contractor must ensure that the tower of every material hoist is —

e erected on firm foundations and secured to the structure or braced by steel wire guy ropes,
and extends to a distance above the highest landing to allow a clear and unobstructed space of
at least 900 mm for over travel;

e enclosed on all sides at the bottom, and at all floors where persons are at risk of being struck
by moving parts of the hoist, except on the side or sides giving access to the material hoist,
with walls or other effective means to a height of at least 2100 mm from the ground or floor
level; and

e provided with a door or gate at least 2100mm in height at each landing, and that door or gate
must be kept closed except when the platform is at rest at such a landing.

A contractor must cause-

e the platform of every material hoist to be designed in a manner that it safely contains the loads
being conveyed and that the combined mass of the platform and the load does not exceed the
designed lifting capacity of the hoist;

e the hoisting rope of every material hoist which has a remote winch to be effectively protected
from damage by any external cause to the portion of the hoisting rope between the winch and
the tower of the hoist; and

e every material hoist to be provided with an efficient brake capable of holding the platform with
its maximum load in any position when power is not being supplied to the hoisting machinery.

No contractor may require or permit trucks, barrows or material to be conveyed on the platform of a
material hoist and no person may so convey trucks, barrows or material unless those articles are secured
or contained in a manner that displacement thereof cannot take place during movement.

A contractor must cause a notice, indicating the maximum mass load which may be carried at any one
time and the prohibition of persons from riding on the platform of the material hoist, to be affixed
around the base of the tower and at each landing.

A contractor of a material hoist may not require or permit any person to operate a hoist, unless the
person is competent in the operation of that hoist.

No contractor may require or permit any person to ride on a material hoist.
A contractor must ensure that every material hoist-

e is inspected on daily basis by a competent person appointed in writing by the contractor and
such competent person must have the experience pertaining to the erection and maintenance
of material hoists or similar machinery;

e inspection contemplated above, includes the determination of the serviceability of the entire
material hoist, including guides, ropes and their connections, drums, sheaves or pulleys and all
safety devices;

e inspection results are entered and signed in a record book by a competent person, which book
must be kept on the premises for that purpose;

e is properly maintained and the maintenance records in this regard are kept on site.
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2.54 Explosive Actuated Fastening Device
No contractor may use or permit any person to use an explosive actuated fastening device, unless-

the user is provided with and uses suitable protective equipment;
the user is trained in the operation, maintenance and use of such a device
the explosive actuated fastening device is provided with a protective guard around the muzzle
end, which effectively confines any flying fragments or particles; and
e the firing mechanism is so designed that the explosive actuated fastening device, will not
function unless-
e itis held against the surface with a force of at least twice its weight; and
e the angle of inclination of the barrel to the work surface is not more than 15 degrees from
a right angle.

A contractor must ensure that-

e only cartridges suited for the relevant explosive actuated fastening device, and the work to be
performed, are used;

e an explosive actuated fastening device is cleaned and examined daily before use and as often
as may be necessary for its safe operation by a competent person who has been appointed for
that purpose;

e the safety devices of an explosive actuated fastening device are in good working order prior to
use;

¢ when not in use, an explosive actuated fastening device and its cartridges are locked up in a
safe place, which is inaccessible to unauthorized persons;
an explosive actuated fastening device is not stored in a loaded condition;

a warning notice is displayed in a conspicuous manner in the immediate vicinity wherever an
explosive actuated fastening device is used; and

e the issuing and collection of cartridges and nails or studs of an explosive actuated fastening
device are-

e controlled and done in writing by a person having been appointed in writing for that
purpose; and

e recorded in a register by a competent person and that the recipient has accordingly
signed for the receipt thereof as well as the returning of any spent and unspent
cartridges.

Both the Client and the Contractor have a duty in terms of health and safety legislation to do all that is
reasonably practicable to prevent members of the public and others being affected by the construction
processes to be aware and put preventative measure in place. The public or visitors shall go through a
brief health and safety induction detailing hazards and risks they may be exposed to and what measures
are in place to control these hazards and risks.
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OTHER HEALTH AND SAFETY SPECIFICATION REQUIREMENTS

The contractor must be aware of the following additional requirements:

What

When

Output

Awareness training

At least fortnightly and before

Attendance Register

(Toolbox Talks) hazardous work is carried out
Health and Safety Monthly Minutes signed by the employer
Committee Meetings (Contractor) covering:
a) Health and Safety Representative
Checklist
Health and Safety Reports Monthly Report covering:

a) Incidents/Accidents and
Investigations

b) Non conformance

¢) Health and Safety Training

d) HIRA Updates

e) Internal and External Audits

General Inspections

As per Health and Safety
Specification and OHSA

Report on Health and Safety
Specification and OHSA compliance:
a) Scaffolding

b) Lifting Machinery

c) Excavation

General Inspections

Monthly

Covering:

a) Fire fighting Equipment

b) Portable Electrical Equipment
c) Ladders

Record keeping

Ongoing

Covering:

a) General complaints
b) Fines

¢) General incidents

d) MSDS

e) Surveillance Medicals
f) Inspection Register
g) Dept of Labour Notices

Permits Before commencement with As stipulated by the Health and
certain activities Safety Specification and the OHSA /
Construction Regulations
Key:

OHSA — Occupational Health and Safety Act, 1993
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ANNEXURE A

The Contractor shall submit the info in Annexure A below prior to construction commencement.

Item Health and Safety . ..
No. | Specification Requirement OHSA Requirement Submission date
1. Notification of Intention to Construction Regulations 2014 At least 7 days before
Commence Construction commencement on site
2. Construction Work Permit Construction Regulations 2014 (but | At least 30 days prior to
only comes into effect from August project commencement
2015, and only with certain size and
duration projects)
3. Assignment of Responsible Construction Regulations 2014 Before commencement
Person to Manage Building on site
Work via Health and Safety
Organogram
4, Competency for Health and Client / Client Agent requirement Before commencement
Safety Positions on site
5. Compensation of Occupational | COIDA Requirement Before commencement
Injuries and Diseases Act on site
(COIDA) 130 of 1993
6. Occupational Health and Client / Client Agent requirement Before commencement
Safety Policy on site
7. Risk Assessment, Safety Plan | Client / Client Agent requirement Before construction
and Fall Protection Plan, work commences
Demolition Method Statement
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ANNEXURE B - The contractor shall make the following appointments, as required:

Chief Executive Officer (OSHACT 16(1)

Contract Director/Manager (OSHACT 16(2)

Construction Manager (CR 8(1)

Construction Supervisor (CR 8(7)

Assistant Construction Supervisor (CR 8(8)

Construction Safety Officer (CR 8(5)

Traffic Safety Officer

Safety Representative (where > 20 employees on site)

Temporary work Designer (CR 12(1)

Temporary work Supervisor (CR12(2)

Construction risk assessor (CR 9(1))

Excavation Supervisor (CR13(1)(a)

Demolition Supervisor (CR14(1)

Scaffold Supervisor (CR16(1)

Suspended Platform Supervisor (CR17(1)

Material Hoist Inspector (CR19(8)(a)

Material Hoist Operator (CR19(6)

Bulk Mixing Plant Supervisor (CR20(1)

Bulk Mixing Plant Operator (CR20(2)

Controller of Explosive Actuated Fastening Devices Nails, Cartridges or Studs Issue and Collection
(CR21(2)(9)(1)

Construction Vehicle and Mobile Plant Operator (CR23(1)(d)(i)

Controller of Temporary Electrical Installations (CR24(c)

Stacking Supervisor (CR28(a)

Fire Extinguishing Equipment Inspector (CR29(h)

Fall Protection Plan Developer (CR 10(1)(a)

Incident Investigator (OSHACT 9(2)

Competent Person — Confined Spaces (GAR 5(1)
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BASELINE RISK ASSESSMENTS

Irrespective of the risk presented on site, it will be ensured that sufficient supervision is in place on site, that personnel are trained in accordance with legislation,
including the requirement for site specific inductions on site to inform personnel on site of the risks and hazards applicable to the site. Site supervision is responsible
for ensuring that the control measures required below are implemented on site.

Probability X Frequency X Consequences = Criticality Rating

P Scale: 2 Unlikely, 4 Remote possibility, 6 Probable, 8 highly probable, 10 Inevitable
F Scale: 2 Yearly, 4 monthly, 6 weekly, 8 once a day, 10 Many times a day
C Scale: 2 Negligible, 4 Marginal, 6 Serious, 8 Critical, 10Catastrophic

Risk Rating:
H = High — 97 >., M = Medium — 46 > 96, L= Low — 0 > 45.

Risk Assessment Methodology:
Rating the risks

Quantitative risk assessments produce a probability estimate based upon known risk information applied to the circumstances being considered. They can be
found in ‘safety cases’ in high risk industries where, for example, they might indicate the probability of a nuclear incident of serious chemical leak.

Qualitative assessments are subjective, based on the personal judgement of the assessor, backed by more general information about probability. These are much
simpler to make, and are those normally referred to by legal requirements.

A descriptive approach simply uses words such as ‘insignificant’, ‘low’, ‘medium’ and *high” in their normal sense to evaluate the product of the likely severity of
the outcome and the probability of its occurrence. Most people have an appreciation of what ‘Medium Risk’ means for them in their business context and can
appreciate that with controls in place the risk should be lowered — preferably to ‘Insignificant’ or at the least to ‘Low’.

In this assessment, we have used a Descriptive Approach.
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RISK RATING
HAZARD RISK (High / Medium / MINIMUM CONTROL MEASURES
Low)
Asphalting Fire PxFxC= e  Suitable fire extinguisher to be in place prior to commencement of works
Burns to skin 192 =H e  Ensure competent personnel using materials and competent and trained machinery/equipment operators
Skin disease e  Ensure there is a safe place of work at all times
e  Ensure all personnel wear suitable and sufficient personal protective equipment (PPE)
e Health and Safety data sheet required
Bricklaying Caustic contamination with PxFxC= e  Use only trained personnel
mortar 24=1L e  Safe means of access to be provided
Contact with sharp bladed e  Safe/Suitable working platform required where working at height
tools e  PPE for mortar to include gloves where practicable and goggles/ masks where there is a risk of
contamination
Brushcutting Injury from contact with PxFxC= e Person using brushcutter must be trained and competent
blade/nylon 192 =H e Use personal protective equipment (PPE) such as goggles, safety boots, ear protection, gloves, hard hat
Fire (where petrol used) e Brushcutter must be in good condition and maintained
Electrocution (where electrical e Adequate supervision on site at all times.
tool used) e No smoking when refuelling, fire extinguisher to be on hand (where petrol used as fuel source)
Chainsaw Use Falling tree or branches PxFxC= e Person using chainsaw must be trained and competent
causing injury to persons 128 =H e Use personal protective equipment (PPE) such as goggles, safety boots, ear protection, gloves, hard hat,
Incorrect use of chainsaw chainsaw trousers and jacket
causing injury e  Chainsaw must be in good condition including guards.
e  Clear area below area of chainsaw use and where tree felling.
e When using chainsaw at height practice safety procedures.
Compacting and Filling Contact with tipping materials | PxFxC = e  Trained banksman to control vehicles movement
Contact with moving plant 192 =H e  Only trained personnel use plant
Vehicles/personnel falling into e  Personal Protective Equipment to be worn
excavations e  Personnel to stand clear as materials are being tipped
Contact with underground e Use stop blocks and signs to warn vehicles of excavations, where applicable
services e  Stand clear of plant whilst materials are being compacted
e  Establish position of underground services and protect services from damage
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RISK RATING
HAZARD RISK (High / Medium / MINIMUM CONTROL MEASURES
Low)
6. | Compactor Operations Crushing of feet PxFxC= e  Only trained and competent personnel to use the machine
192 =H e  Ensure operative wears steel toe cap shoes or boots at all times
7. | Concrete Pumping Sprains and strains PxFxC= e  Personnel to be in clear vision of pump operator
Hit by pump 24=1L e  Trained pump operator
Concrete burns e Personnel working with the concrete to wear the appropriate personal protective equipment to protect
Collapse/bursting of structure against cement burns
e  Design of structure being loaded to be approved by competent designer and inspected before, during and
after loading
e Pump to be well maintained
8. | Confined Spaces Suffocation PxFxC= e  Ensure that confined space is sufficiently ventilated
Fumes 800 =H e Wear personal protective equipment such as proper masks if air supply insufficient or not of sufficient
quality
e  Test oxygen levels in confined space to ensure that is safe for entry
e  Ensure that emergency procedures in place
9. | Contaminated Land (Working Inhalation of toxic vapours PxFxC= e  Specific advice to be sought from safety advisor
in) Contact with toxic solids 192 =H
10. | Cutting Kerbs Saw slipping, Blade PxFxC= Only trained operators to use saw and change blades.
disintegrating, Noise and dust 192 =H Personal Protective Equipment must be worn. Gloves, goggles, dust mask and hearing protection.

People to be kept away from the work area.
Work to cease if people have to pass.
Sparks etc. to be directed away from people and any flammable material.
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RISK RATING
HAZARD RISK (High / Medium / MINIMUM CONTROL MEASURES
Low)
11. | Cutting Off Disc Noise PxFxC= e  Use competent personnel.
Cuts from machine 192 =H e  Hot works control- fire extinguisher, fire watchman. (Permit may be required)
Fire (particularly at refuelling) e  PPE to include gloves, eye protection, hearing protection
Flying debris e  Solid working position.
Blade shattering e  Clear working area
Contamination by fume e  Correct grade of blade must be used.
created or exhaust fume e  Good ventilation to be provided (forced if necessary).
e  Changing of wheels to be by competent persons only
e Cut off discs must not be used for grinding (grinding disc thicker)
e  Bystanders to wear hearing protection, as applicable
12. | Diesel Fire PxFxC= . Suitable fire extinguisher to be in place prior to commencement of works
Explosion 288 = H . Ensure competent personnel using materials and competent and trained machinery/equipment operators
Skin disease . Ensure there is a safe place of work at all times
. Ensure all personnel wear suitable and sufficient personal protective equipment (PPE)
. Health and safety data sheet required
13. | Electric Tools and Electrical Electric shock PxFxC= e  Electric tools and installations to be in good condition
Installations Fire 192 =H e Inspect electric tools before use
. Do not use electric tools in wet/damp conditions
e  Use personal protective equipment such as insulated gloves
e  Electrical installations register to be maintained, inspected by competent person
14. | Excavations (Working in and Toxic fumes PxFxC= e  Deep excavations / monitor air for toxic fumes
around) Collapse of trench 192 =H e  Prevent collapse by battering back sides to a safe angle or install temporary support
walls/trapping e  Protect vehicles from falling into excavations — provide barriers, signage, etc as necessary
Falling into excavation e  Beware of undermining of other structures (eg: buildings, scaffolds)
Collapse of adjacent structures e  Record excavation inspections by competent person on daily basis
e Provide suitable means of access/egress in case of emergency.
e  Excavations formed by explosives must be accompanied by method statement approved by Client
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safe working prodtice

OCCUPATIONAL HEALTH AND SAFETY GROUP

RISK RATING
HAZARD RISK (High / Medium / MINIMUM CONTROL MEASURES
Low)
15. | Explosive Actuated Fastening Noise PxFxC= e  Operators to be trained, competent and wear appropriate protective equipment, eg: goggles, gloves, ear
Devices Being struck by cartridge or 288 = H defenders, head protection.
fixing e  Cartridge gun to be in good condition, inspected for damage and faults regularly and results entered into
register
e Used and unused cartridges and cartridge gun should be kept in secure place when not in use, maintain
register for return and issue.
16. | Explosive use Injuries to personnel, passers- | PxFxC = e  Blaster must have all relevant permits, permissions and licences in place before blasting.
by by blast 288 = H e Method statement must be approved.
Property damage e  Maintain exclusion zone around perimeter of blasting, warn persons away, erect warning signage and
barriers.
e  Obtain permission from local authority and police.
e  Blaster must be competent in blasting
e  Ensure that blasting does not affect stability of adjacent structures/buildings
17. | Fire Injuries to workers, PxFxC= ¢ No littering on site which could become fire hazard, maintain site in clean condition.
pedestrians, residents, road 24=1L * No fires to be lit on site. Have a working fire extinguisher at hand at all times.
users, damage to property ¢ No smoking or naked flame near flammable substances or in unauthorised areas
through fire e  Ensure proper storage/use of Petrol/diesel/flammable substances — post warning notices
18. | Flammable Liquids and Gases Fire PxFxC= ¢ No littering on site which could become fire hazard, maintain site in clean condition.
(Use of) Explosion 192 =H e  Have a working fire extinguisher at hand at all times.
e No smoking or naked flame near flammable substances or in unauthorised areas
e  Ensure proper storage/use of Petrol/diesel/flammable substances — post warning notices
e  Equipment must be in good condition, maintained
e  Personnel using substances must be trained in safe use and risks
19. | Hand tools Injuries caused by use of hand | PxFx C = Ensure:
tool 24=1L e Tool is correct for job
Impact with the tool Falls due e Tool is in good order and suitably sharp
to access problems e Personnel must be competent/instructed in tool usage and tool safely
Contamination with substance e Lighting is sufficient
being worked e Access is safe, working platform is secure, leading edge is guarded
e  Operative is wearing all necessary PPE
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safe working prodtice

OCCUPATIONAL HEALTH AND SAFETY GROUP

RISK RATING
HAZARD RISK (High / Medium / MINIMUM CONTROL MEASURES
Low)
20. | Hazardous Substances Injuries to workers through PxFxC= e  Use substances in accordance with data sheet, particularly reference protective clothing required (example:
use of hazardous substances, 192 =H gloves, goggles, etc)
eg: injuries to eyes, skin, etc e  Know what First Aid measures are
e  Have welfare facilities available for washing of hands, etc
21. | Hot Works Burns to eyes or other partsof [ PxFxC = e  Personal Protective Equipment to include eye, skin and hearing protection
the body 96 =M e  Respirator maybe be required where cutting galvanized steel or anywhere else toxic fumes and gases arise.
Dust can also be a problem and forced ventilation may be required.
22. | Kerb Laying Nips at joints PxFxC= e  Impervious gloves and barrier cream to be used to protect hands.
Crushing by kerbs 96 =M e Personnel should be aware of safe manual handling techniques when handling kerbs.
Caustic burns
23. | Lifting Operations Falling material PxFxC= e Check test certificate
Crushing by materials 800 =H e Check examination certificate
Hand injuries to the slinger e  Check inspection have been carried out
Toppling crane e Check certificates for lifting equipment (chains, slings, shackles, etc)
e  Ensure lifting gear is rated to carry load (SWL)
e  Ensure materials being lifted are properly packaged and slung.
e  Be aware that there should be a minimum clearance of 600mm between any slewing parts of a crane and
any fixed installation to prevent being trapped.
e Access to the work area during lifting operations is to be restricted to those involved with and trained in the
work in hand. Do not allow members of the public to gain access to the area.
e Only trained banksmen to be used.
e  The crane driver and the banksman are to ensure that the signals given are clearly understood.
24. | Manhole Rings and Pipes Rolling of rings PxFxC= e  Manhole rings must be stored flat to prevent them being rolled.
Storage Collapse of pipes 96 =M e Banks of pipe stock piles are not to be broken until they are ready for use.
Crushing of persons e  Personnel must stand to the side when breaking bands so as not to be hit by falling pipes.
Stock pile collapse e  Pipes must be wedged to prevent rolling
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safe working prodtice

OCCUPATIONAL HEALTH AND SAFETY GROUP

HAZARD

RISK

RISK RATING
(High / Medium /
Low)

MINIMUM CONTROL MEASURES

25.

Manual Handling of General
Items

Muscular skeletal injuries if the
load is too heavy or awkward
Operative falling/ tripping
Contamination from the
substance being carried

Fall of material being carried

PxFxC=
192=H

Personnel should be aware of safe manual handling techniques

Personnel to wear Personal Protective Equipment when carrying items, eg: safety footwear and gloves.
Ensure good housekeeping against tripping/fall hazards.

Operative to get assistance if load too heavy- team lift if necessary.

Utilise mechanical lifting and carrying aids where possible.

Personnel to ensure access equipment, ladders will take weight of operative and load being carried.
Personnel to ensure item being carried is properly bonded or is not be liable to break apart whilst being
manually handled.

26.

Members of Public — Protection
of

Injury to member of public
and road users from site works

PxFxC=
192 =H

Barriers and signage to be in place

Workers must warn away any members of public from the works

Footpaths and bridges which are open to public must be closed off if in area of works or otherwise made
safe so that no injury occurs to members of public

Traffic turning into site — traffic management and signage as required.

Signage to be on road at site entrance warning motorists that construction traffic turning into/out of site
access. Keep roads free of mud where possible

Refer to plant risk assessment for details on plant safety precautions

NOTE: SIGNAGE TO BE POSTED ON SITE TO WARN OF CONSTRUCTION TRAFFIC MOVEMENTS. SAFE
MEANS OF ACCESS FOR BOTH CONSTRUCTION TRAFFIC TO SITE AND PRIVATE HOMEOWNERS MUST BE
AGREED.

27.

Mobile Crane Erection and
Dismantling and Use

Collapse of structure
Overturning of structure
Falling materials

PxFxC=
288 = H

Ensure emergency procedures are in place and all operative are aware of the details

Only use trained and competent operators for the erection and dismantling and use of cranes

Ensure crane driver is trained and holds certification as proof. Must have valid medical certificate of fitness.
Ensure there is safe means of access available at all times

Ensure the mobile crane driver has 360° vision if not ensure a fully trained banksman is used

Banksman to wear reflector vest to identify himself to the crane driver

Ensure all personnel wear suitable and sufficient personal protective equipment

Consider creating exclusion areas
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safe working prodtice

OCCUPATIONAL HEALTH AND SAFETY GROUP

RISK RATING
HAZARD RISK (High / Medium / MINIMUM CONTROL MEASURES
Low)
28. | Noise and Dust Breathing in dust can cause PxFxC= e  Wear respiratory and hearing protection
long term health problems, 384 =H e Dampen down and minimise dust where possible.
noise can damage hearing
29. | Overhead Services (Working Contact with live services PxFxC= . Maintain safe clearance levels
near) causing injury to personnel 96=M . Establish presence of any services via proper walk through survey of site and/or means of service drawings
. Wear personal protective clothing
Damage caused to services . Ensure height of plant/vehicles does not compromise or exceed clearance levels for overhead services
. Obtain information on clearance levels from service provider
30. | Painting Contact with paint PxFxC= e  Refer to safety data sheet for usage instructions, hazards and precautions required.
96 =M e When working at height, refer to risk assessment addressing this hazard below.
31. | Paving (Laying) Impact injuries from tile / PxFxC= e  Impervious gloves to be worn/ barrier cream to be used
mallet 96 =M e  Kneelers or similar to be available
Caustic burns e  Personal protective equipment to be worn — for example if saw used to cut pavers
Sore knees
Cuts from cutter
32. | Piling Falls PxFxC= e Personnel to be trained and competent, piling rig to be in safe condition and inspected on daily basis on
Struck by machines 192=H register by competent person
Exposure to noise e  Empty piling holes not to be left unguarded
e Only approach piling plant on signal from operator
e  Personnel to wear personal protective equipment such as ear plugs
33. | Plant or Vehicles and Workers injured by passing PxFxC= e Implement traffic protection measures
Equipment Operation traffic 640 = H e  Trained and competent operators must be used
Road users and pedestrians at e  Check plant and vehicles on daily basis before use and record inspections. Maintain vehicles in safe
risk from plant operation condition.
Noise e  Medical certificates of fitness required for construction plant.
e Crossing of road by construction vehicles or machines must be limited to the practical minimum
e  Plant and vehicles must be fitted with amber rotating beacons and reverse alarms.
e Wear appropriate protective clothing/equipment, eg: goggles, gloves, ear defenders, etc as appropriate.
34. | Plastering Falling materials PxFxC= e  Ensure standard safety procedures are