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CONTENTS
GA.1 SCOPE: MV SWITCHGEAR SYSTEM
GA.2 STANDARD SPECIFICATIONS, REGULTIONS AND CODES
GA.3 AS-BUILT INFORMATION AND OPERATING AND MAINTENANCE MANUALS
GA.4 TESTS AND INSPECTION FOLLOWING COMPLETION OF REPAIR WORK
GA.5 LOGGING AND RECORDING PROCEDURES
GA.6 MAINTENANCE TOOLS AND SPARES
GA.7 QUALITY ASSURANCE SYSTEM
GA.8 RE-COMMISSIONING OF INSTALLATION
GA.9 MAINTENANCE AND SERVICING WORK TO MV INSTALLATIONS
GA.10 MV INSTALLATION MAINTENANCE
GA.11 MEDIUM VOLTAGE SWITCHGEAR: TECHNICAL DETAILS
GA.12 SUBSTATION BUILDING AND YARD
GA.1 SCOPE: MV SWITCHGEAR SYSTEM
GA.1.1 This specification comprises all aspects regarding the repair and maintenance a
and servicing of Medium voltage switchgear, Substation buildings and yards.
GA.1.2 This specification shall form an integral part of the maintenance and servicing contract
document and shall be read in conjunction with Part C, the Additional Specification
included with this document.
GA.2 STANDARD SPECIFICATIONS, REGULTIONS AND CODES
GA.2.1 The latest edition, including all amendments up to date of tender of the following
specifications, publication and codes of practice shall be read in conjunction with this
specification and shall be deemed to form part thereof.
GA.2.2 SANS Specifications
e SANS 1195
» SANS 555
s SANS 1874
e Sans 10142-2
s SANS 62271
e SANS 1885
GA.2.3 Occupational Health and Safety Act of 1993 (OHS-Act)
GA.24 Manufacturer’s specifications and maintenance instructions
GA.2.6 Additional Reguirements
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Equipment and material installed shall be new and unused. Air and Oil switches, MV and
LV switches and Protective relays shall bear the SANS stamp. The Contractor shall ensure
that all safety regulations and measures are applied and enforced during repair and
maintenance work.

AS-BUILT INFORMATION AND OPERATING AND MAINTENANCE MANUALS

Procurement of available as- built information. At the commencement of the contract, the
Contractor shall obtain all available as-built documentation.

The Contractor shall be responsible for the verification of the correctness of all
such information. The Contractor shall, in the probable case non-availability and
correctness of such information be responsible for the compilation of a complete
set of as-built drawings, inventory list and Operating and Instruction Manuals.

This shall be done in accordance with the Additional Specification SB Operating and
Maintenance manuals.

The Contractor shall allow for the required tools and equipment to establish correct as-
built information.

All information shall be recorded and reproduced in electronic format as well as
supplying the Engineer with three sets of hard copies.

Over and above what is specified in the Additional Specification — SB Operating and
Maintenance manuals, the Operating and Maintenance Manual to be compiled shall be
structured and shall at least include the following:

System Description

Complete system description of the distribution system. This shall be done for each
Substation individually. The System Description shall contain detailed information
regarding the supply configuration (substation, cabling, distribution kiosks, pole mounted
switchgear), the system configuration (switchgear, cabling, metering, batteries) and the
switchgear detail as well as the earthing and lighting protection arrangement.

Commissioning Data

Complete commissioning, test and inspection data of the MV switchgear.
This shall be done for each substation installation individually.

Operating data

Safety precautions to be implanted.
Operating of MV system: Switchgear, relays, battery and charger sets.

Maintenance Instructions

Projected frequency of fuse replacement per substation.
Procedure to verify operation of circuit breaker — contrelled circuits.
Trouble shooting diagram.
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Equipment details, including manufacturer’s brochures / pamphlets, order numbers and
list of components.

Schedule of serviceable components of medium voltage switchgear.

Hoisting equipment specification, if applicable.

TESTS AND INSPECTION FOLLOWING COMPLETION OF REPAIR WORK

It is the responsibility of the Contractor to provide all labour, accessories and properly
calibrated and certified measuring instruments necessary to record the following
parameters:

Phase voltages

Current per phase

Earth Resistance testing
Contact resistance per phase

The Contractor is responsible for the arrangement of such tests. He shall give at least 72
hours’ notice to the Engineer prior to the test date.

LOGGING AND RECORDING PROCEDURES

The Contractor shall as part of this Contract institute a Recording system as part of the
Maintenance Control Plan as defined in the Additional Specification SA — General
Maintenance. This shall consist of a Record book which shall be utilised to log and
record all faults, system checks, breakdowns, maintenance visits, inspections efc.

The logbook shall be stored in a safe place and shall only be utilised by the Contractor

and Engineer. A copy of the monthly entries and recordings into this logbook shall be
submitted by the Contractor together with his monthly report to the Engineer.

This logbock shall be structured to at least include the following:

Bi-annual inspection and testing of all systems.
Monthly lamp inspection and maintenance actions.
Annual earthing test report.

Bi-annual inspection and testing of distribution boards.

MAINTENANCE TOOLS AND SPARES

On commencement of the Repair and Maintenance Contract, the Contractor shall supply

and deliver certain Tools and Spares to the User Client. These tools and spares will be

the property of the Department of Public Works. Any deficiencies or short fall or
damaged Tools and Spares during the contract shall be replaced with new equipment/material.

The Tools and Spares shall be kept safe in a lockable store room on site. The Contractor
shall provide his own lock for the designated store room. The inventory of the Tools and
Spares shall be verified on a monthly basis. Any short fall shall be replaced by the
Contractor as part of his responsibility under this contract.

The Tools and Spares shall at least include the following:

Medium voltage switchgear operating tools.
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GA.9.5

GA.9.6

GA.10

GA.10.1

GA.110.2

MV fuses rated 25 A, 12kV, 40 kA.
Cut out fuse element 10 A & 20A

QUALITY ASSURANCE SYSTEM

Following formal approval of his Quality Assurance system by Engineer, the Contractor
shall implement the approved QA system.

Records of this QA system shall be kept throughout the duration of the contract and shall
be submitted to the Engineer as required.

RE-COMMISSIONING OF INSTALLATION

On completion of the repair work, the MV installations shall be put into operation.

MAINTENANCE AND SERVICING WORK TO MV INSTALLATIONS

The various MV systems shall be maintained and serviced as measured in the bills
of quantities during the first period of the repair and maintenance contract.

The scope of the repair work shall include, but shall not be limited to the activities listed

" below.

The Contractor shall record the repair actions in tabular format before the Contractor’s
responsibility for maintenance commences.

Repair work shall be executed within the approved period for repairs. This period shall be
agreed at the start of the contract period.

New equipment and material (e.g. batteries, relays, contracts, etc) shall be supplied with
a written guarantee confirming a defects liability period of 12 months form date of hand

over. These guarantees shall be furnished in favour of the Engineer.

The maintenance phase of this contract shall commence once the repair work on the
installation have been commissioned and handed over to the satisfaction of the Engineer.

MV INSTALLATION MAINTENANCE

The various MV systems shall be maintained following the initial repair work. The
maintenance contract shall run for the balance of the 36 month contract period.

The following maintenance actions will be required under this period of the contract:

¢ Routine preventative maintenance
» Corrective Maintenance
¢ Breakdown Maintenance
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These actions are defined in the Additional Specification SA — General Maintenance.

GA.10.3 The maintenance schedules and frequency of services and maintenance activities shall
be developed under the maintenance control plan which will be instituted by the
Contractor. The Contractor’s responsibility in this regard is specified in the Additional
Specification SA — General Maintenance.

GA.11 MEDIUM VOLTAGE SWITCHGEAR: TECHNICAL DETAILS

GA 111 Installation description

This section describes the electrical distribution network that will be repaired and
maintained in terms of this contract. The network is operated at 11 kV.

a) Distribution Substations

The electrical distribution network includes 1 distribution substation. The substation is brick
built containing 3 rooms. The MV room contains and Alstom K1/AF circuit breaker

and is connected to an incoming and 500 kVA transformer feeder MV cable.

b) Pole Mounted Transformer

Three pole mounted transformers forms part of the distribution network.

GA.11.2 Scope of repair work

Clean, check and service 11 kV circuit breaker, replace tripping batteries, check charger
and protection.

Check and repair oil leaks on cable boxes.

Recover redundant equipment not in use.

GA.11.3 Repair work: Measurement and payment

cC
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ltem

(a) Service 11kV switchgear (bulk oil type) No
The unit of measurement shall be the number of panels serviced.

The tendered rate shall include full compensation for the following:
Truck

Wipe down and clean carriage and circuit breaker framework.
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Open circuit breaker and examine tabulators and contacts. Replace if necessary.

Clean insulation.

Clean and lubricate isolating contacts and check freedom of movement.
Remove insulating oil.

Clean tank and circuit breaker.

Replace insulating oil (oil to SANS 1555 specification)

Replace tank gasket.

Check, clean and lubricate mechanism.

Check, clean and lubricate the lifting screw and guides of the carriage.
Check interlocks.

Check interlocks.

Check opening and closing speeds.

Record contact resistance per phase.

Lubricate carriage wheels, locating bolt and linkage.

Clean and lubricate secondary isolating contacts and check freedom of movement.
Remove rust and repaint where necessary.

Use rust remover, sand thoroughly and apply neutralizer.

Apply primer before 2 coasts of enamel paint with the thickness as per
manufacturer specification.

Fixed Panel

Wipe down and clean externally.

Clean circuit breaker and panel compartment.

Remove all secondary fuses and clean contact surfaces.
Check auxiliary contacts and connections.

Check switches and connections in panel and CT Chamber.
Lubricate shutter mechanism.

Lubricate all hinges and handles.

Clean circuit and busbar insulators.

Clean busbar chamber.

Clean isolating plugs and re-grease.

Check operation of orifice shutters.

Check and lubricate selector gate mechanism.

Clean voltage transformer orifices.

Clean secondary and earth contracts of the voltage transformer.
Lubricate voltage transformer carriage.

Check and replace indication lamps.

Open, check and clean air insulated cable end boxes.
Remove rust and repaint where necessary. Use rust remover, sand thoroughly and apply
neutralizer. Apply primer before 2 coats of enamel paint.
Reassemble, test and commission.

Close and trip manually and electrically several times.
Carry out thermal scan of busbars.

Check and repair vermin proofing.

Ite Unit

(b) Service battery and charger set. No
The unit of measurement shall be the number of battery and charger sets serviced.
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The tendered rate shall include full compensation for the following:

Battery and charger sets

Replacement of batteries.

Cleaning of connecticns and terminals.

Measure and record Specific Gravity where applicable. Top up each cell.
Check battery capacity, with an external load.

Apply insulating grease to contacts.

Check and test battery charger operation.

Battery trip unit service and test.

lte

C
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Check protection relay No
The unit of measure shall be the number of panels with relays tested.
The tendered rate shall include full compensation for the following:

11 kV panels with 3 x OC (IDMT) 1 x EF

Current transformers; (3 x per panel)

Primary injection

Secondary injection and all other tests

Protection relays per panel

Testing and commissioning including test certificates
Indication and metering

Interlocking and scheme

Control functions

Supervisory functions

General: Cleaning panels, fuse holders, relays, enclosures, instrumentation, check fuses

vermin-proofing, lubrication.
ltem Unit
Add additional cable box oil. Litre
The unit of measure shall be the number of litres of cil added.

The tendered rate shall include full compensation for ordering, supplying and adding
additional oil. The oil must be as semi fluid grade of compound “Pentol” or equipment.

[
—

Item ni

Replace neon lamps and capacitor diverters. No
The unit or measure shall be the number of neon lamps and capacitor diverters replaced.

The tendered rate shall include full compensation for the replacement of faulty neon
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GA.11.4.1

GA.11.4.2

GA.11.5

lamps and capacitor diverters.

lte

Re-tape MV busbars.
The unit of measure shall be a lump sum.

The tendered rate shall include full compensation to re-tape the MV busbars to
the bushings inside the MV panel using PVC insulation tape.
ltem

Repair oil leak on cable box.
The unit of measure shall be the number of cable boxes repaired.

The tendered rate shall include full compensation for the repairing of oil leaks.

Scope of maintenance work
Monthly

Visual inspection of switchgear.

Check for oil leaks.

Check oil levels.

Recording of current and voltage readings in and signing of record book.

Annual

Service all medium voltage Switchgear.
Record all test results in record book.

Maintenance work: Measurement and Payment

Refer to clause SA 06 of the Additional Specification — SA General Maintenance.

SUBSTATION BUILDING AND YARD

Installation description
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This section describes the electrical distribution network that will be maintained in terms

of this contract.

(a) Distribution Substation

Distribution Substation consists of a three room brick building, containing MV switchgear,

transformer and LV distribution boards all fenced in.
(b} Pole Transformer

Three pole mounted Transformers forms part of the distribution network.
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Scope of Repair Work
Open substation, clean substation and cut and replace duct covers.
Provide framed schematic in HV switch room.
Provide labels and markings on substations.
Check and report on condition of building elements.
Repair Work: Measurement and Payment

ltem

(a) Substation earthing.

The unit of measurement shall be the number of substation earths checked.

The tendered rate shall include full compensation for the following:

Measurement of earthing system earth resistance.
Checking of earthing of all equipment.

Secure earth termination.

Re-tensioning of all earth connections.

Ite

(b) Substation yard and building service.

(c) Provide labels, notices and schematics.
The unit of measure shall be the number of substations labelled.
The tendered rate shall include full compensation for the following:

Provide substation number.

Mark room doors HV/TRF/LV/ESC, etc.

Provide OHS Act notice at each substation.

Provide an A3 laminated framed schematic in the medium voltage room.

Ite

(d) Supply duct covers.

The unit of measure shall be the total sum for the replacement and cutting of covers.

The tendered rate shall include full compensation for the following:

C
=

C
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¢ The Contractor shall manufacture and install sections of cable trench cover plates to fit
the sections in substations where old cover plates have been removed. The contractor
shall measure up the cable trenches and manufacture the plates to fit exactly in the
required sections. The dimensions specified in this procedure shall only be used as a

basis to determine the tendered rate.
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s The cover plates shall be manufactured from mild steel chequered plate with a base
thickness of 4.5 mm and a chequered stud thickness of 6.1 mm. Each cover plate shall
have tow guiding lengths of angle iron welded in positions parallel to the length of the
cable trench. The guiding angle irons shall be positioned at the edges of the plate, and
shall form a tight fitting stop against the edges of the cable trench. The angle irons shail
be mild steel with dimensions 40mm x 40 mm x 3 mm.

o Each cover plate shall be fitted with two steel lifting handles fitted at opposing ends of
the plate (in line with the length of the cable trench.) The handles shall be fitted through
holes drilled in the plate, and shall be such that they form irremovable parts of the plate.

¢ All metal edges shall be chamfered to remove all burrs so that the cover plates can be
handled without injury.

¢ Each cover plate and its handless shall be painted with a suitable anti-corrosive primer
after all welding and chamfering has been completed. All metal surfaces shall be
cleaned (prior to painting) and painted in accordance with the pain manufacturer’s
recommendations.

ltem Unit

—

(e) Vermin proof cable ducts. No

The tendered rate shall include full compensation for opening, cleaning vermin proofing
and closing of duct covers.

ltem Unit
( Re-paint substation roof and gutters. No

Report to site engineer for further action by others.

3
[
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Ite

(9) Provide MV ring schematic. No
The unit of measure shall be the number of MV ring Schematic installed.

The tendered rate shall include full compensation for compiling, supply and installation
of an A3 Laminated framed schematic in the substation.

=
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3
IC
=4

(h) Repair roof leaks in transformer room. No

Report to site engineer for further action by others.

3
[
=

te

(I) Re-label panels. No.
The unit of measure shall be the number of panels re-labelied.

The tendered rate shall include full compensation for the re-labelling of panels with
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engraved labels as specified in the bill of quantities.
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Ite

(i) Supply MV operating handles. No.
The unit of measure shall be the number of operating handles supplied.

The tendered rate shall include full compensation for the supply of operating handles if
and when instructed by the engineer.

c
=

Iltem

(k) Supply and install tool holders. No.
The unit of measure shall be the number of tool holder installed.

The tendered rate shall include full compensation for the supply and installation of suitable
tool holders that can accommodate all operating handles for the switchgear in the MV
room of the substation. Tool holders must be installed inside the MV room of the
substation.

3
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lte
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() Re-placement of 75 W Rapid start fluorescent lights. No.
The unit of measure shall be the number of light fittings re-placed.
The tendered rate shall include full compensation for removal of the existing 2 x 75 W

commercial type fluorescent light and supply and installation of a new 2 x 58 W switch
start commercial fluorescent light fitting.
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(m) Re-paint substation louvers and doors. No.
The unit of measure shall be the number of louvers or doors re-painted.
The tendered rate shall include full compensation for cleaning, de-rusting with a de-

rusting agent, removal of loose paint, sand paper of surfaces, apply primer before two
coats of enamel paint to the doors of louvers.

c
=

ltem

(n) Re-paint substation rooms. No.
The unit of measure shall be the number of rooms re-painted.
The tendered rate shall include full compensation for cleaning of walls and ceilings and

applying one coat primer and two coats of paint to match the existing colour of the walls.

Scope of Maintenance Work
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GA.12.4.1 Monthly
Clean substation yard and buildings.
GA.124.2 Annual
Service substation building.
GA.12.5 Maintenance Work: Measurement and Payment
Refer to clause SA 06 of the Additional Specification — SA General Maintenance.

Remuneration for the Maintenance work shall form of the overall Medium and Low
Voltage Installation.
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TECHNICAL SPECIFICATION

GB STANDBY POWER SYSTEMS
CONTENTS
GB.1 SCOPE: STANDBY POWER SYSTEMS
GB.2 STANDARD SPECIFICATIONS, REGULATIONS AND CODES
GB.3 OPERATING AND MAINTENANCE MANUALS
GB.4 TEST AND INSPECTIONS PRIOR TO PRACTICAL COMPLETION OF REPAIR WORK
GB.5 LOGGING AND RECORDING PROCEDURES
GB.6 MAINTENANCE TOOLS AND SPARES
GB.7 QUALITY ASSURANCE SYSTEM
GB.8 RE-COMMISSIONING OF INSTALLATION
GB.9 REPAIR WORK TO STANDBY POWER INSTALLATIONS
GB.10 STANDBY GENERATORS: TECHNICAL DETAILS
GB.11 UPS UNITS: TECHNICAL DETAILS
GB.12 MAINTENANCE OF THE INSTALLATION
GB.1 SCOPE: STANDBY POWER SYSTEMS
GB.1.1 This specification comprises all aspects regarding the repair, maintenance and servicing
of standby power systems. The standby power sources consist of:
(2) Beitbridge Port of Entry
s 1 x250 kVA diesel generator at Substation No1
* 1x150 kVA diesel generator at Substation No2
e 1 x60kVA Containerised diesel generator at WWTP
e 1 x60kVA Mobile diesel generator
e 1x20kVA UPS unit
e 4 x10 kVA UPS unit
e 3 x5kVAUPS unit
GB.1.2 This specification shall form an integral part of the repair and maintenance contract
document and shall be read in conjunction with other Additional Specifications included
with this Document.
GB.2 STANDARD SPECIFICATIONS, REGULATIONS AND CODES
GB.2.1 The latest edition, including all amendments up to date of tender of the following
specifications, publication and codes of practice shall be read in conjunction with
this specification and shall deemed to form part thereof.
GB.2.2 SANS Specifications
SANS 10400: NATIONAL BUILDING REGULATIONS
SANS 10142: WIRING CODE
GB.2.3 Department of Public Works Specification PW 774
GB.2.4 Occupational Health and Safety Act of 1993

All regulations and statutory requirements as laid down in the latest edition of the
Qccupational Health and Safety Act of 1993: Construction Regulations, 2003 as
promulgated in Government Gazette No 2507 and Regulation Gazette No 7721 of 18 July
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2003 shall be adhered to.
GB.2.5 Manufacturer’s specifications and maintenance instructions

GB.2.6 Additional requirements
Equipment and material supplied and installed shall be new and unused.
The Contractor shall ensure that all safety regulations and measures are applied
and enforced during repair and maintenance work on cabling, wiring, fuel tanks, batteries

and diesel engines.

OPERATING AND MAINTENANCE MANUALS

G)
w
w

Over and above what is specified in the Additional Specification — SB Operating
and Maintenance manuals, the Operating and Maintenance Manual to be compiled shall
be structured and shall at least include the following:

(0]
o
w
[

GB.3.2.1 Description of installation

a) Complete system description of each standby power source. This shall be done for
each installation individually. The system description shall contain detailed information
regarding the supply configuration (cabling, distribution boards), the switching
arrangement (change-over and override facilities) and the refuelling procedure as weil
as the earthing, fire and lightning protection arrangement.

b) Service records

GB.3.2.2 Commissioning Data

a) Complete commissioning, test and inspection data of standby power system.

This shall be done for each installation individually. The commissioning data will comprise
voltage and output current measurements, running hour meter readings, battery
voltage during starting and engine compression tests.

GB.3.2.3 Operating Data

a) Safety precautions to be implemented.
b) Operation of systems; automatic, manual and bypass switching.
c) Emergency starting and forced change-over procedure.

GB.3.2.4 Maintenance instructions

a) Recommended service intervals with service descriptions.
b) Projected service life of:

- Diesel engine to next overhaul

- Diesel engine starter batteries

- Electronics on UPS units

- Battery pack
c) Trouble shooting diagrams.
d) Schedule of consumable spares.

e) Schedule of batteries comprising the battery bank.
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TEST AND INSPECTIONS PRIOR TO PRACTICAL COMPLETION OF REPAIR WORK

It is the responsibility of the Contractor to provide all labour, accessories and
properly calibrated and certified measuring instruments necessary to record the

d) system earthing resistance testing by means of Wheatstone bridge instrument

The Contractor is responsible for the arrangement of such tests. He shall give at least 72

The Contractor shall as part of this Contract institute a Recording system as part of his
Maintenance Control Plan as defined in the Additional Specification SA — General
Maintenance. This shall consist of a Record book which shall be utilised to log
and record all faults, system checks, services, overhauls, breakdowns, maintenance

The logbook shall be stored in a safe place inside each generator room and shall only be
utilised by the Contractor and Engineer. A copy of the monthly entries and recordings
into this logbook shall be submitted by the Contractor together with his monthly report to

On commencement of the Repair and Maintenance Contract, the Contractor shall supply
and deliver certain tools and spares to the user client. These tools and spares will be the
property of the Department of Public Works. Any deficiencies or short fall or damaged
Tools and Spares during the contract shall be replaced with new equipment / material.

The Tools and Spares shall be kept safe in a lockable store room on site. The Contractor
shall provide his own lock for the designated store room. The inventory of the Tools and
Spares shall be verified on a monthly basis. Any short fall shall be replaced by the

,:,\B»;
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GB.4
GB.4.1
following parameters:
a) output phase voltages
b) output current per phase
c) insulation testing at 500V
e) load testing, utilising dummy loads
hours’ notice to the Engineer prior to the test date.
GB.5 LOGGING AND RECORDING PROCEDURES
GB.5.1
visits, inspections, etc.
GB.5.2
the Engineer.
This logbook shall be structured to at least include the following:
e Monthly inspection and maintenance actions.
e Scheduled services.
e Breakdown / call out reports.
¢ Major overhaul or battery replacements.
GB.6 MAINTENANCE TOOLS AND SPARES
GB.6.1
GB.6.2
Contractor as part of his responsibility under this contract.
GB.6.3 The Tools and Spares shaill at least include the following:

Distribution Board key (3 off)

Distribution Board face plate square key (3 off)

20l HD diesel oil as per engine manufacturer's specification
Qil funnel

25| distilled water
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Battery hydrometer
12V diesel jockey pump

5m 20mm dia. diesel hose

10mm? battery jumper cables: 1 pair

First Aid Kit

Industrial type wall mounted (aluminium) mounted paper towel dispenser with paper
cartridge per generator room similar or equal to “Kimberley Clark MP Wall Stand”.

GB.7 QUALITY ASSURANCE SYSTEM

GB.7.1 Following formal approval of his Quality Assurance system by the Engineer to the
Contractor shall implement the approved Quality Assurance system.

GB.7.2 Records of this Quality Assurance system shall be kept throughout the duration of
the contract and shall be submitted to the Engineer as required by the Department.

GB.8 RE-COMMISSIONING OF INSTALLATION
On practical completion of the repair work, battery replacement and services, the
installations shall be put into operation.

GB.9 REPAIR WORK TO STANDBY POWER INSTALLATIONS

GB.9.1 The various systems shall be repaired during the first phase of the repair and
maintenance contract.

GB.9.2 The scope of the repair work shall include, but shall not be limited to the activities listed
below.

GB.9.3 The Contractor shall record the repair actions in tabular format before the
Contractor's responsibility for maintenance commences.

GB.9.4 Repair work shall be executed within the approved period for repairs.

GB.9.5 New equipment and material (e.g. batteries, fuel pumps, starter motor, etc.) Shall be
supplied with a written guarantee confirming a defects liability period of 12 months from
date of practical completion. These guarantees shall be furnished in favour of the
Department of Public Works.

GB.10 STANDBY GENERATORS: TECHNICAL DETAILS

GB.10.1 Installation description

item Localit: Engine | Alternator Autol | operational | Critical load| Last
No. craRy Description | Description| CUPPUtKVA | Manual | ~yes/Ng g service
Switching
1 |Substation No1  |Volvo 250 Auto | New Unit to be|pain Customs| Jan
installed under Building, 2022
this contract SAPS HRM
Building;
SAPS
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Building,
Ablution
Facilities.

Perkins 150 Auto Yes SARS offices, | Jan
Customs 2022
Export and
Import ramps

Substation No2

|
3 |Waste Water Unknown 60 Auto Yes Waste Water | Jan
Treatment Plant Treatment 2022
Plant, Plant
Building and
area lights

4 |Mobile Unit Unknown 60 Auto Yes Unit Will be Jan
utilised for 2022
emergencies
at the water
pump scheme
or water works

GB.10.2 Scope of repair work: generators

GB.10.2.1 Clean plant room, clean and re-lamp luminaires. Seal all sleeves with chicken wire and
builders foam. Put rodent poison inside cable trenches (2 x 500g).
Paint floor with epoxy paint.

Service diesel engine and steam clean engine, alternator as well as day tank.

Inspect all rubber hoses and wiring, replace if required.
Service existing battery.

Do cold starting volt drop test on prime mover starter battery; replace starter
battery if required.

Clean slip rings and inspect brushgear. Open alternator terminal box, clean and tighten
terminations. Check and record earthing value as measured with resistance measuring
instrument.

Service alarm panel and clean internally and externally. Simulate and verify all alarm and
shut down conditions. Replace all inoperative lamps, sirens and meters.

Check and complete all labelling and notices.

Repair lagging on exhaust system and reseal room exit port.

Reinstate fuel shut off system with fusible link.

Fit new padlocks on plant room.

Supply and install a fuel/water separator with automatic water dump feature in the
fuel line from the tank to the generator. The separator shall be manufactured from
robust corrosion resistant material and shall be similar to Duvalco MK3 series.

Supply and install a fuel modular filtration with automatic water dump feature at the bulk

fuel tank. The fuel modular filtration shall be manufactured from robust corrosion resistant
material and shall be similar or equal to Duvalco FSM series.
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A drip tray approximately 100mm deep shall be mounted below the fuel tank and must be
large enough te collect any fuel that drips from the tank. The drip tray shall be
manufactured from black mild steel. The thickness of the drip tray sheet steel shall not be
less than 2mm.

Do witnessed dummy load test.

Service change-over switchgear. Disassemble contactors and clean. Test operation
following service.

Generator repair work: measurement and payment

Ite Unit

Repair plant room Lump sum
The unit of measurement shall be a lump sum

The lump sum tendered shall include full compensation for the repair and upgrade of the
plant room. Walls and ceilings shall be washed with sugar soap. Floors shall be washed
(steam cleaned) and painted with grey 2-part Industrial self-levelling epoxy paint.

Cable trenches shall be cleaned and finally vacuumed. All cable sleeves shall be sealed
with builders foam and chicken wire.

The repair work shall include luminaires, doors, and locks including the fitting of
new padlocks.

Ite Unit

Service Generators No

The unit of measurement shall be the number of services performed on alternators up to
250kW range.

The tendered rate shall include full compensation for the complete mechanical / electrical
service of the generator installation according to the manufacturer's instructions,
replacement of wiring and hoses, opening and cleaning of alternator and alarm panel as
well as the steam cleaning of the assembly as described in GB 10.02.

ltem Unit
Service Diesel engines No

The unit of measurement shall be the number of mechanical services performed on
diesel engines up to 250kW range.

The tendered rate shall include full compensation for the execution of a full engine
service as per the manufacturer’s recommendations including air, fuel and oil filters, oil,
replacement of wiring, V-belts and hoses as needed and other consumable items
as described in Clause GB 10.02 and the steam cleaning of the assembly.

The tendered rate shall further include for the supply and installation of a fuel shut
off system with fusible link including all consumable s such as pipes, cables, fittings
and taps.
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ltem Unit
Replace starter battery No

The unit of measurement shall be the number of diesel starter batteries replaced.

The tendered rate shall include full compensation for the removal of the existing battery,
the installation and reconnection of a new “Deltec Heavy-Duty Freedom™-type battery and
final test of start-up volt drop.

Item Unit
Dummy load test No

The unit of measurement shall be the number of on-site dummy load tests performed.

The tendered rate shall include full compensation for the opening of the alternator
terminal box, connection of dummy load, 30 minute full load test, recording of test results
and disconnection of load and reconnection of site load.

ltem Unit
Change-over switchgear service No

The unit of measurement shall be the number of assemblies serviced.

The tendered rate shall include full compensation for the disassembly of the change-over
contractor pair, cleaning and reinstallation as well as the testing following completion of the
test.

The tendered rate shall further include for servicing of the alarm and control gear
including internal and external cleaning thereof. It shall further cover for replacement of all
inoperative lamps, sirens and meters. Labelling and notices shall be checked and
completed.

ltem Unit
Supply and install padlocks No

The unit of measurement shall be the number of 75mm padlocks installed.

The tendered rate shall include full compensation for the ordering, supply, engraving and
installation of the plant room padlocks.

lte Unit
Supply of diesel fuel litre

The unit of measurement shall be the quantity of diesel fuel supplied and transferred into
day tanks upon instruction from the Engineer.

The tendered rate shall include full compensation for the supply, transport and transfer of
diesel fuel.
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GB.10.3.9 Supply of tools and spares No

GB.10.3.10

The unit of measurement shall be a lump sum.

The tendered rate shall include full compensation for the supply and delivery of the Tools
and Spares specified.

3
c
3

te

Repair alarm sounder No

The unit of measurement shall be the number of alarm / flasher units installed.

The tendered amount shall include full compensation for the repair of the alarm
and circuit and the supply and installation of the specified external alarm/flasher unit,
in full working order including all cabling to and from the control panel.

—

te Uni

GB.10.3.11 Supply and install fuel water separator No

The unit of measurement shall be the number of Duvalco fueliwater separator units with
automatic water dump installed.

The tendered rate shall include full compensation for the ordering, supply, installation and
commissioning of the fuel/iwater separator unit similar or equal to Duvalco MK3
series and Duvalco Modular Filtration System.

C

ltem ni

GB.10.3.12 Supply and install fuel drip tray No

GB.10.3.13

GB.10.3.14

The unit of measurement shall be the number of fuel drip trays supplied and installed.

The tendered rate shall include full compensation for the manufacturing, supply and
installation of a fuel drip tray as described in Clause GB 10.03.

lte Unit
Supply and install water jacket heater No

The unit of measurement shall be the number of water jacket heaters supplied and
installed.

The tendered rate shall include full compensation for the supply and installation of
a water heater complete with thermostat, element, connection of all water hoses including
all couplings and taps, cabling to and from the control panel and testing and
commissioning of the unit.

ltem Unit
Repair Exhaust No

The unit of measurement shail be a lump sum for the removal of the existing exhaust and
the supply and installation of the new exhaust similar to the existing.
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The tendered rate shall include full compensation for supply and installation of the new
exhaust including lagging, flexible connections and sealing of the room exit port.

lte Unit

Recondition diesel engine No

The unit of measurement shall be the number of diesel engines re-conditioned according
to the manufacturer’s specifications.

The tendered rate shall include full compensation for the disconnection, removal
and complete overhaul of the diesel engine at an approved mechanical engineering works.

The tendered rate shall further include for the replacement of all the internal components,
seals, pipes, fittings, etc of the diesel engine.

Replace Diesel engines

The unit of measurement shall be the number of diesel engines replaced.

The tendered rate shall include full compensation for the Supply, install and testing of a
fully operational diesel engine rate should further include extended exhaust and ducting.

The tendered rate shall further include for the supply and installation of a fuel shut

off system with fusible link including all consumables such as pipes, cables, fittings
and taps.

Decommission Diesel engines
The unit of measurement shall be the number of diesel engines decommissioned.
The tendered rate shall include full compensation for the decommissioning of a diesel

engine rate should further include transportation to site storage facility

UPS UNITS: TECHNICAL DETAILS

GB.11.1

Installation description

The UPS units listed below are installed at the Beitbridge Port of Entry:

Item | Locality Manufacturer | Model Output Operational Critical Last
No Single | kVA Yes / No load service
| Phase supplied
1 Immigration Tower 1100 | 220 20 kVA No Computers | Unknown
Offices |
2 SAPS Tower 1100 220 10 kVA Yes Computers = Unknown
Admin Offices
3 | Main Building Square One QP500 | 220 10 kVA No Computers | Unknown
0
4 Light Vehicle Meissner 1100 | 220 5 kVA No Computers | Unknown
Inspection / Entry | |
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[ 5 | Light Vehicle | Tower 71100 | 220 [ 5kVA Yes ['Computers Unknown |
‘ | Inspection / Exit | N |
| 6 [SARS Tower 1100 220 10kVA | Yes ‘ Computers | Unknown ‘
GB.11.2 Scope of repair work: UPS unit
GB.11.2.1 Remove cabinet cover / doors. Clean unit internally and externally. Check operation of
ventilating fan and replace air intake filter, if fitted. Check and record earthing value with
prescribed resistance measuring instrument.
GB.11.2.2 Record input voltage, frequency and current in Record book. Record battery voltage.
GB.11.2.3 Clean battery cabinet and tighten terminals. Do witnessed dummy load test and submit
report on condition of batteries.
GB.11.2.4 Replace UPS batteries upon instruction from Engineer.
GB.11.3 UPS repair work: measurement and payment
ltem Unit
GB.11.3.1 Service UPS electronic and battery cabinet No
The unit of measurement shall be the number of UPS systems open and serviced
in accordance with manufacturer’s instructions and as set out in Clause GB.11.2.
The tendered rate shall include full compensation for the opening, cleaning, visual
inspection of cable terminations, ventilating fans, battery links and the recording of
earthing resistance.
The tendered rate shall further include full compensation for the testing of all control cards
and replacement of any defective control cards.
ltem Unit
GB.11.3.2 Dummy load test No
The unit of measurement shall be the number of on-site UPS dummy load tests
performed.
The tendered rate shall include full compensation for the connection of a UPS
dummy load, 30 minute full load test recording of test results, including battery
voltage and reconnection of site cabling as well as a written report on battery condition.
Item Unit
GB.11.3.3 Replace UPS batteries No

The unit of measurement shall be the number of batteries replaced.

The tendered rate shall include full compensation for the disconnection and safe disposal
of old batteries and supply, installation and connection of new sealed “Willard Vantage”
UPS batteries.
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GB.11.3.4 Replace UPS Unit No

The unit of measurement shall be the number of UPS Units supplied and installed.

The tender rate shall include full compensation for the delivery, installation including all
cabling and commissioning of the UPS unit.

3
c

—

lte ni

|

GB.11.3.5 Replace UPS Inverter No

The unit of measurement shall be the number of defective UPS investors diagnosed and
replaced.

The tender rate shall include full compensation for the removal of the defective boards as
well as the supply, installation and testing of the new Inverter board.

3
£
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GB.11.3.6 Replace UPS Fuses No

The unit of measurement shall be the number of defective fuses replaced.

The tender rate shall include full compensation for the removal of the defective fuses as
well as the supply, installation and testing of the new fuse.

GB.12 MAINTENANCE OF THE INSTALLATION

GB.12.1 Monthly maintenance responsibilities for each installation including all units and
components as specified, shall commence with access to the site. A difference shall be
made in payment for the maintenance prior to and after practical completion of
repair work.

Maintenance responsibilities of the completed installation shall commence upon the issue
of a certificate of practical completion for repair work, and shall continue for the remainder
of the 36-month contract period.

GB.12.2 The following maintenance actions will be required under the contract:

a) routine preventative maintenance
b) corrective maintenance
¢) breakdown maintenance

These actions are defined in the Additional Specification SA - General
Maintenance.

GB.12.3 The maintenance schedules and frequency of services and maintenance activities shall
be developed under the maintenance control plan which will be instituted by the
Contractor. The Contractor's responsibility in this regard is specified in the
Additional Specification SA — General Maintenance.

GB.12.4 Generator maintenance: scope of work
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GB.12.4.1 Monthly inspection

GB.12.4.2

@)

(d)
(e)

)
(9
(h)

The following activities shall be executed during the monthly generator inspections:
check oil level and top up as required.

check oil viscosity for dilution by water or fuel.

check starter battery terminals and apply contact grease.

check battery cables for damage and secure terminations.

check battery electrolyte.

check battery voltage and record.

check battery voltage drop during engine cranking and record.

check battery charger operation after cranking test.

check starter motor for abnormal noise.

check diesel engine while running for noise, vibration or loose components.
check all flexible hoses for leaks, corrosion and ageing.

check all engine V-belts.

monitor engine / alternator coupling for noise.

Verify that alarm functions are operational by simulation:

Low ail pressure.

High engine temperature.

Low engine coolant level.

Test that following alarms trigger correctly by creating the alarm condition:
Unit not in auto:  turn selector switch to manual or test
Battery charger failure :  switch off AC supply to battery charger
Auxiliary supply failure : switch off auxiliary power supply

Alternator shall be checked for accumulation of dust on the regulator and for any
loose components.

Test run shall be undertaken, if possible on load, and volt, ampere and frequency
readings recorded.

Alternator shall be cleaned and switched back into ‘auto’ mode.
Complete Standby Generator monthly log sheets

Record running hours, diesel consumption, etc.

Annual inspection

The following activities shall be executed in addition to the monthly maintenance
work after every twelve months.

@)

(b)
(©
(d)

Drain an oil sample and submit for analysis to establish need for an oil change.
Fix test report in Record book.

Record output parameters while on load.
Record running hours.

Replace oil and fuel filters every 150 hours.
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(e) Flush engine and replace coolant.

Every two years: inspection and service

In addition to the annual service, the cooling system shall be drained, flushed and refilled
with water and prescribed water conditioner.

Generator maintenance: measurement and payment

Refer to Clause SA 06 of the ADDITIONAL SPECIFICATION: SA GENERAL
MAINTENANCE.

UPS maintenance: scope of work

Monthly inspection

(a) The following activities shall be executed during the monthly inspections

- Record mains input voltage.

- Record unregulated DC voltage.

- Record battery charger voltage.

- Visually check appearance of DC capacitors.

- Visually inspect soft-start relays and resistors.

- Record power supply output voltage on 5V and on 12V tops.
- Measure “free running” frequency.

- Check phase-lock loop.

- Measure inverter output voltage and verify wave shape.
- Check fan operation

- Check and record phase error voltage.

= Mains failure test.

(b) The following must be measured and recorded:
= Qutput voltage.
- Load current.

- Verify correct fuse ratings.

(¢) Clean cabinets externally and internally.

UPS maintenance: measurement and payment

Refer to Clause SA 06 of the ADDITIONAL SPECIFICATION: SA GENERAL
MAINTENANCE.
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TECHNICAL SPECIFICATION

GC LOW VOLTAGE RETICULATION

CONTENTS

GC.1 SCOPE: LOW VOLTAGE RETICULATION

GC.2 STANDARD SPECIFICATIONS, REGULATIONS AND CODES

GC.3 AS-BUILT INFORMATION AND OPERATING AND MAINTENANCE MANUALS
GC.4 TEST AND INSPECTION FOLLOWING COMPLETION OF REPAIR WORK
GC.5 LOGGING AND RECORDING PROCEDURES

GC.6 MAINTENANCE TOOLS AND SPARES

GC.7 QUALITY ASSURANCE SYSTEM

GC.8 RE-COMMISSIONING OF INSTALLATION

GC.9 LOW VOLTAGE RETICULATION

GC.10 LOW VOLTAGE RETICULATION MAINTENANCE

GC.11 LOW VOLTAGE DISTRIBUTION BOARDS: TECHNICAL DETAILS

GC.12 DISTRIBUTION AND METERING KIOSKS: TECHNICAL DETAILS

GC.13 LOW VOLTAGE OVERHEAD DISTRIBUTION SYSTEM: TECHNICAL DETAILS

GC.1 SCOPE: LOW VOLTAGE RETICULATION

GC.1.1 This specification comprises all aspects regarding the maintenance of low
Voltage systems. Low voltage comprises:

(i) Low voltage distribution boards
(i) Low voltage kiosks

(iii) Low voltage overhead and underground distribution systems

GC.1.2 This specification shall form an integral part of the maintenance and servicing
contract document and shall be read in conjunction with Part C, the Additional
Specification included with this document.

GC.2 STANDARD SPECIFICATIONS, REGULATIONS AND CODES

GC.21 The latest edition, including all amendments up to date of tender of the following
specifications, publication and codes of practice shall be read in conjunction with
this specification and shall deemed to form part thereof.

GC.2.2 SANS Specifications

SANS 10142-1
SANS 10142-2
SANS 1411
SANS 1091
SANS 1195
SANS 7846

GC.2.3 Department of Public Works Specification PW 774
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Occupational Health and Safety Act of 1993

All regulations and statutory requirements as laid down in the latest edition of the
Occupational Health and Safety Act of 1993: Construction Regulations, 2003 as
promulgated in Government Gazette No 2507 and Regulation Gazette No 7721 of 18 July
2003 shall be adhered to.

Manufacturer’s specifications and installation instructions

Additional requirements

Equipment and material installed shall be new and unused. All equipment shall bear the
SABS stamp. The Contractor shall ensure that all safety reguiations and measures are
applied and enforced during repair and maintenance work on low voltage distribution
boards and kiosks.

AS-BUILT INFORMATION AND OPERATING AND MAINTENANCE MANUALS
The Contractor shall, be responsible for the compilation of a complete set of as-built

drawings, inventory list and Operating — and — Maintenance manuals. The Contractor
shall be responsible for the verification of the correctness of all such information.

This shall be done in accordance with the Additional Specification SB - Operating
and Maintenance manuals.

The Contractor shall allow for the required tools and equipment to establish the correct
As-built manuals.

All information shall be recorded and reproduced in electronic format as well as supplying
the Engineer with three sets of hard copies.

Over and above what is specified in the Additional Specification — SB Operating
and Maintenance manuals, the Operating and Maintenance Manual to be compiled
shall at least include the following:

System Description

Complete system description of the low voltage system. This shall be done for each low
voltage installation individually. The system description shall contain detailed information
regarding the system configuration (system input, cabling system output), the
installed components (circuit breaker ratings, meter configuration) as well as the
earthing and lightning protection.

Complete details of LV distribution boards, panels and kiosks and overhead reticulation
system.

Commissioning Data

Complete commissioning, test and inspection data of the low voltage system.

This shall be done for each low voltage system individually. The commission data will
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comprise of usual inspection sheets startup and running current measurements.
Full data on equipment fitted with installation dates.

Operating Data

Safety precautions to be implemented.

Maintenance Instructions

(a) Procedure to verify operation of circuit breakers.

(b) Procedure to replace low voltage kiosk.

(c) Trouble shooting diagram.

(d) Equipment details, including manufacturer brochures / pamphlets, order number, list
of components and equipment specifications.

(e) Schedule of serviceable components per low voltage system.

(fH Procedure to replace wooden poles for overhead reticulation.

(9) Procedure to replace broken isolators for overhead reticulation.

(h) Procedure to tension overhead conductors by adjustment of anchors.

(i) Hoisting equipment specification, if applicable.

TEST AND INSPECTION FOLLOWING COMPLETION OF REPAIR WORK

It is the responsibility of the Contractor to provide all labour, accessories and
properly calibrated and certified measuring instruments necessary to record the
following parameters:

Phase voltages and current
Earthing resistance testing

The Contractor is responsible for the arrangement of such tests. He shall give at least 72
hour notice to the Engineer prior to the test date.

LOGGING AND RECORDING PROCEDURES

The Contractor shall as part of this Contract Institute a Recording system as part of his
Maintenance Control Plan as defined in the Additional Specification SA — General
Maintenance. This shall consist of a Record book which shall be utilized to log
and record all faults, system checks, services, overhauls, breakdowns, maintenance
visits, inspections, etc.

The logbook shall be stored in a safe place inside the main substation and shall only be
utilized by the Contractor and the Engineer. A copy of the monthly entries and recordings
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GC.6

GC.6.1

GC.6.2

GC.7

GC.8

GC.9

into this logbook shall be submitted by the Contractor together with his monthly report to
the Engineer.

This logbook shall be structured to at least include the following:

Monthly low voltage equipment inspection and maintenance actions.
Bi-annual inspection and testing of low voltage systems.

Annual earthing and insulation test report.

Breakdown / call out reports.

2]
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MAINTENANCE TOOLS AND SPARES

On commencement of the Maintenance Contract, the Contractor shall compile an
inventory of the existing Tools and Spares in the presence of the User Client.
Any deficiencies or shortfall or damaged Tools and Spares shall be replaced with
new equipment / material as part of the contract.

The Tools and Spares shall be kept in a lockable store room on site. The
Contractor shall provide his own lock for the designated store room. The inventory of the
Tools and Spares shall be verified on a monthly basis. Any shortfall shall be replaced by
the Contractor as part of his responsibilities under this contract.

a) The Tools and Spares shall at least include the following:
b) DB Key
¢) DB face plate square key

QUALITY ASSURANCE SYSTEM

a) Following formal approval of his Quality Assurance system by the Engineer,
the Contractor shall implement the approved QA system.

b) Records of this QA system shall be kept throughout the duration of the contract and
shall be submitted to the Engineer as required by the Department.

RE-COMMISSIONING OF INSTALLATION

On completion of the servicing work, the low voltage reticulation shall be put into
operation.

LOW VOLTAGE RETICULATION

a) The distribution boards, kiosks and overhead reticulation system shall be
serviced as measured in the bills of quantities, during the first period of the
maintenance contract.
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GC.10

GC.10.01

GC.11

GC.11.01

GC.11.02

GC.11.2.01

b) The scope of the repair work shall include, but shall not be limited to the activities
listed below.

¢) The Contractor shall record the repair actions in tabular format before the
maintenance phase commences.

d) Repair work shall be executed within the approved period for repairs. This period
shall be agreed at the start of the contract period.

e) New equipment and material shall be supplied with a written guarantee
confirming a defects liability period of 12 months from date of hand-over. These
guarantees shall be furnished in favour of the User Client.

f) The maintenance phase of this contract shall commence once the repair work

on the installation has been commissioned and handed over to the satisfaction of the
Engineer.

LOW VOLTAGE RETICULATION MAINTENANCE

The various low voltage systems shall be maintained for the duration for the 36 month
contract period.

LOW VOLTAGE DISTRIBUTION BOARDS: TECHNICAL DETAILS

Installation description

This section describes the electrical distribution network that will be maintained in terms of
the contract.

Generator Rooms

The low voltage supply is distributed from the low voltage rooms from the respective Sub
Stations

This rooms contains floor standing low voltage panels that are installed over cable
trenches. The enclosures contain low voltage circuit breakers and instrumentation
equipment.

Scope of Service work

General Service work

a) Service low voltage distribution boards: clean, secure circuit breakers,
secure.

b) Terminations, label circuit breakers and cables.

¢) Move circuit breakers: loosen circuit breakers move and secure in new position.

d) Install circuit breaker.
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e} Re-paint front cover of emergency section.

fy  Disconnect and remove redundant switchgear.

g) Replace circuit breakers.

h) Disconnect and remove redundant area and security lighting control panel.
i)  Disconnect and remove redundant cables.

i) Replacement of undersized jumper cables.

k) Installation of trench covers.

GC.11.3 Repair work: measurements and payment

c
=

Ite

GC.11.03 (a) Service low voltage distribution boards No

The unit of measurement shall be the number of low voltage boards serviced.

The tendered rate shall include full compensation for the opening and cleaning of
low voltage board, vermin protection, secure MCBs and terminations, fitting of
engraved labels and blank covers.

[
3
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lte

GC.11.03 (b) Test ammeter and CT functionality No

The unit of measurement shall be the number of ammeters and CT's tested.

The tendered rate shall include full compensation for the removal, testing
and replacement of meters.

[
=
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Iltem

GC.11.03(c) Re-paint cover on panel No

The unit of measurement shall be the number of front covers of panels re-painted.
The tendered rate shall include full compensation for the removal, de-rusting and

degreasing of panel and re-painting, fitting of engraved labels and re-installation of
the cover with dimensions as specified in the Bill of Quantities.

ltem Unit

GC.11.5.03 (d) Removal of redundant switchgear Lump sum
Low voltage distribution board

The unit of measurement shall be a’lump sum for removal of the equipment.
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The lump sum tendered shall include full compensation for disconnection and removal of
redundant equipment and jumpers.

—_

Item Uni

GC.11.03 (e) Remove redundant cable No
The unit of measurement shall be the number of cables removed.

The tendered rate shall include full compensation for the complete removal of the cable

from site.
Item Unit
GC.11.03 (f) Supply and install power outlets No

The unit of measurement shall be the number of power outlets installed.

The tendered rate shall include full compensation for the removal, supply and installation of
single phase power outlets.

c
=
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ltem

GC.11.03 (g) Supply and install light switch No

The unit of measurement shall be the number of light switches installed.

The tendered rate shall include full compensation for the removal, supply and installation
of a 1-way 1-lever light switch.

C
=
—t

ltem

GC.11.03 (h) Label cables No

The unit of measure shall be the number of labels installed

The tendered rate shall include full compensation for the installation of cable markers on
both ends of all cables with a minimum font height of 18 mm. The marking system used
shall be the Graftoplast type or similar approved equal.

te Unit

GC.11.03 (i) Install trench covers No
The unit of measure shall be the number of covers installed.

The tendered rate shall include full compensation for the supply and installation of cable
trench covers in sizes as specified.

S
C
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GC.11.03 (j) Remove, Supply and install circuit breakers No

GC.11.04

GC.11.04.01

GC.11.04.02

GC.11.05

GC.12

GC.12.01

GC.12.02

The unit of measure shall be the number of circuit breakers installed.

The tendered rate shall include full compensation for the Removal ,supply,
installation and connection of the circuit breakers as specified.

Scope of Maintenance Work

Monthly Inspection

(a) Verify operation of volt and ammeters.
(b) Check that access covers are secure.
(¢) Visually check distribution boards.

(d) Check all connections.

(e) Check operation of switching timers.

Annual Inspection

(a) Service all low voltage boards.
(b) Measure phase voltages and line currents in low voltage distribution boards.

(c) Record values in Record book.

Maintenance work: measurement and payment

Refer to clause SA 06 of the ADDITIONAL SPECIFICATION: SA GENERAL
MAINTENANCE.

DISTRIBUTION AND METERING KIOSKS: TECHNICAL DETAILS

Installation description

This section describes the electrical distribution and metering kiosks that will be
maintained in terms of this contract.

This part of the distribution network consists of freestanding low voltage outdoor kiosks.
The kiosks contain circuit breakers, switching and instrumentation equipment.

Scope of work

(a) Open distribution kiosk, check locks, door hinges, clean inside, provide rodent
protection, secure circuit breaker and terminations, labels all kiosks, label circuit
breakers, label cables and provide warning notices.
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(b) Measure earth resistance.

(c) Touch up kiosks: Remove all rust with an anti-corrosion agent and repaint kiosk.
(d) Replace handles and padlocks on distribution kiosks.

(e} Remove and re-mount contactors.

() Replace door hinges and latches.

(9) Replace panel catches.

(h) Repair burnt connections.

GC.12.03 Repair work: measurement and payments

c
S

ltem

GC.12.03 (a) Service distribution kiosk No

The unit of measurement shall be the number of distribution kiosks serviced.

The tendered rate shall include full compensation for the servicing of the
distribution kiosk, vermin protection, cleaning of circuit breakers, general cleaning of the
kiosk, earth testing, securing of MCB and terminations. The contractor shall submit a
report on the general condition of kiosk (damage, rust etc.)

c
=4

ltem

GC.12.03 (b) Remove rust and paint kiosks No
The unit of measurement shall be the total number of kiosks painted.

The tendered rate shall include full compensation for the removal of rust with anti-
corrosion agent and the repainting of the whole kiosk.

3
c
3,

lte

GC.12.03 (c) Label kiosks No
The unit of measure shall be the total number of kiosks labelled.

The tendered rate shall include full compensation for the labelling of kiosks circuit
breakers, cable and warning notification to be installed.

3
c
2

tel

GC.12.03 (d) - Supply and install padlocks No

The unit of measurement shall be the number of padlocks installed.
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The tendered rate shall include full compensation for the ordering, supply, engraving and
Installation of the padlocks, locking devices and seals.

Lock shall be “keyed alike”

3
[
=

lte

GC.12.03 (e) Replace distribution meter and stubby kiosks No

The unit of measure shall be the number of distribution kiosks replaced.

The tendered rates shall include full compensation for the removal, the ordering, supply
and installation of the new meter boxes and stubbies.

3
c
2

te

GC.12.03 (f) Replace door hinges on meter and distribution kiosks No

The tendered rate shall include full compensation for the removal of damaged hinges, the
supply, delivery and installation of new hinges.

Item Unit
GC.12.30 (g) Supply and install handles No

The unit of measure shall be the total number of handies installed.

The tendered rate shall include full compensation for the removal of the old

handle, ordering, supply and installation of a lockable turn catch handle.

Item Unit
GC.12.03 (h) Supply and install low voltage PVC/SWA/PVC m

Cu cable and bare copper earth wire

The unit of measurement shall be the linear length of PYC/SWA/PVC supplied and
installed.

The tendered rate shall include full compensation for the removal of the existing
conductors, the supply, handling, installation, pulling in sleeves and termination of
the specified type of conductor.

This rate shall further include for the supply of all cable ties, labelling, and other material
necessary to ensure that the wiring conforms to the specification.

lte Unit

GC.12.03 (i) Termination of low voltage PVC/SWA/PVC Cu Cables No

The unit of measurement shall be the total number of terminations removed and
new terminations made.
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The tendered rate shall include full compensation for the supply and installation of cable
glands and lugs.

Ite Unit

GC.12.03 (j) Jointing of low voltage PVC/SWA/PVC Cu Cables No

The unit of measurement shall be number of cable terminations.

The tendered rate shall include full compensation for the cost for providing the Kits,
complete with compound, ferrules and cable lugs, the cost for cutting the cable, handling
and fitting kits and the cost of testing the joints and terminations. Position of joints shall be
indicated on as-built drawings.

[
3

ltem

GC.12.03 (k) Excavations for cable trenches and meter boxes m3

The unit of measurement shall be the total volume excavated and backfilled in
‘dimensions as specified by engineer.

[
3,

ltem

® |

GC.12.03 (l) Supply and installation bare copper earth conductor

The unit of measure shall be the total length of cable supplied and installed.

The tendered rate shall include the ordering and delivery to site of the cable (Excavations
measured somewhere else.)

ltem Unit

GC.12.03 (m) Termination of bare copper earth conductor No

The unit of measure shall be the total number of terminations removed and new
terminations made.

The tendered rate shall include full compensation for the supply and installation of cable
glands and lugs.

[
=

ltem

GC.12.03 (n) Re-wiring of kiosk No

The unit of measure shall be the number of kiosks re-wired.

The tendered rate shall include full compensation for removal of the existing wiring, re-
wiring, labelling and commissioning of the kiosk.

[
3
—

lte

GC.12.03 (o) Reposition contactors on kiosk No
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The unit of measure shall be number of contactors repositioned.

The tendered rate shall include full compensation for removal of the existing wiring,
removal of contactors, mounting in new positions re-wiring, labelling and commissioning of

the kiosk.
Item Unit
GC.12.03 (p) Supply and install front covers No

The unit of measure shall be number of covers supplied and installed.

The tendered rate shall include full compensation for measuring, manufacturing, painting

and installation of front covers.

Item Unit
GC.12.03 (q) Supply and install cable sleeves m

The unit of measurement shall be the linear length in meter of the cable sleeve supplied
and installed.

The tendered rate shall include full compensation for the supply, delivery, handling

and installing the specified sleeves including the all the required, couplings, steel
draw wires and plugs.

GC.12.4 Maintenance Work

GC.12.4.1 Monthly

(a) Inspect and secure access doors and covers,

(b) Inspect distribution kiosks.

GC.12.4.2 Annually
(a) Service all distribution and metering kiosks.

(b) Measure phase voltages and line currents in distribution and metering kiosks
and record in book.

GC.12.5 Maintenance work measurement and payment

Refer to clause SA 06 of the ADDITIONAL SPECIFICAION: SA GENERAL
MAINTENANCE.

GC.13 LOW VOLTAGE OVERHEAD DISTRIBUTION SYSTEM: TECHNICAL DETAILS

GC.131 Installation description
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The section describes the low voltage overhead distribution system that will be repaired
and maintained in terms of this contract.

GC.13.2  Scope of repair work

(@) Visual Inspection of overhead conductors, insulators, securing of terminations
and connections, adjustment to stay assemblies to re-tension conductors,
labelling of cables and provision of warning notices.

(b) Measure earth resistance.
{c)} Clearing of all vegetation within.

(d) Replacement of rusted distribution boards.

GC.13.3 Repair work: measurement and payments

ltem Unit
GC 13.03 (a) Service overhead distribution system m
The unit of measurement shall be the linear length of three phase overhead distribution

system network serviced.

The tendered rate shall include full compensation for visual inspection of conductors and
insulators, clearing of vegetation, securing of connections and terminations. The
Contractor shall submit a report on the general condition of the overhead
reticulation system.

ltem Unit
GC.13.03 (b) Replace damaged Insulators No

The unit of measurement shall be the total number of insulators replaced.

The tendered rate shall include full compensation for isolation of the overhead reticulation
system, temporary suspension of conductors if required, removal of damaged insulators,
provision and installation of new insulators and securing of conductors.

ltem Unit

GC.13.3(c) Re-tensioning of overhead conductors No
The unit of measure shall be the total number of stays adjusted.
The tendered rate shall include full compensation for isolation of overhead

conductors, attachment of wire tensioning equipment to stays and adjustment of stay
wires.

ltem Unit

GC.13.03 (d) Supply and installation of wooden poles No
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The unit of measurement shall be the number of poles replaced.

The tendered rate shall include full compensation for isolation of overhead
conductors, temporary suspension and disconnection of conductors and suspension
assemblies, excavation, removal of existing pole, provision of new pole, backfilling and
compaction, re-installation of suspension assemblies and connection of conductors and re-
tensioning of conductors if required.

Item Unit

GC.13.03 (e) Straighten skew light pole No

The unit of measurement shall be the number of skew poles straightened.

The tendered rate shall include full compensation for isolation of overhead
conductors, temporary suspension and disconnection of conductors and suspension
assemblies, excavation, straightening of the skew pole, backfilling and compaction, re-
installation of suspension assemblies and connection of conductors and re-tensioning of
conductors if required.

c
3

ltem

GC.13.03 (f) Replacement of existing distribution boards No

The unit of measurement shall be the number of distribution boards replaced.

The tendered rate shall include full compensation for disconnection of existing
cabling, removal of old distribution board, supply and installation of a new board as
per specification including equipment.

Ite

[
=4

ni

GC.13.03 (g) Supply and install low voltage circuit breakers No

The unit of measurement shall be the number of circuit breakers supplied and installed.

The tendered rate shall include full compensation for supply of new circuit breakers with
rating as specified, installation of the breaker in the distribution board and connection of
the breaker.

[
3.

ltem

® |

GC.13.03 (h) Supply and installation of Areal bundled conductors’

The unit of measurement shall be the linear length of the areal bundled conductors
installed.

The tendered rate shall include full compensation for the removal of the existing
conductors, the supply, handling, installation, pulling conductors and termination of
the specified type of conductor. Connection of conductors and re-tensioning of conductors

if required.
ltem " Unit
GC.13.03 (i) Termination of Areal bundied conductoré’ No

The unit of measurement shall be the total number of terminations removed and
new terminations made.
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The tendered rate shall include full compensation for the supply and installation of cable
glands and lugs.

GC.13.4 Maintenance work

GC.13.41 Monthly
(a) Inspect overhead conductors, insulators and poles.

GC.13.4.2 Annually
(a) Service overhead distribution system.

{b) Measure phase voltages and line currents and record in book.

TECHNICAL SPECIFICATION

GD SUBSTATION TRANSFORMERS

CONTENTS

GD.1 SCOPE: SUBSTATION TRANSFORMERS

GD.2 STANDARD SPECIFICATIONS, REGULATIONS AND CODES

GD.3 AS-BUILT INFORMATION AND OPERATING AND MAINTENANCE MANUALS
GD.4 TEST AND INSPECTION FOLLOWING COMPLETION OF SERVICING WORK
GD.5 LOGGING AND RECORDING PROCEDURES

GD.6 MAINTENANCE TOOLS AND SPARES

GD.7 QUALITY ASSURANCE SYSTEM

GD.8 RE-COMMISSIONING OF INSTALLATION

GD.9 SERVICE WORK TO TRANSFORMER INSTALLATIONS

GD.10 INSTALLATION MAINTENANCE

GD.11 LOW VOLTAGE DISTRIBUTION BOARDS: TECHNICAL DETAILS

GD.1 SCOPE: SUBSTATION TRANSFORMERS

This specification comprises all aspects regarding the maintenance and servicing of
transformer systems. Transformer compromise;

(i) Substation transformers
(ii) Pole mounted transformers

This specification shall form an integral part of the maintenance and servicing

contract document and shall be read in conjunction with Part C, the Additional
Specification included with this document.

GD.2 STANDARD SPECIFICATIONS. REGULATIONS AND CODES

The latest edition, including all amendments up to date of tender of the following
specifications, publication and codes of practice shall be read in conjunction with
this specification and shall deemed to form part thereof.

GD.21 SANS Specifications

+ SANS 0780
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SANS 10400
SANS 10142
SANS 10225
SANS 01277
e SANS 1088
o SANS 1749
» SANS 1250
e SANS 1279
e SANS 1777
¢ SANS 1266
e ARP 035

GD.2.3 Department of Public Works Specifications
e PW774

GD.24 Occupational Health and Safety Act of 1993 (OHS-Act)

All regulations and statutory requirements as laid down in the latest edition of the
Occupational Health and Safety Act of 1993: Construction Regulations, 2003 as
promulgated in Government Gazette No 2507 and Regulation Gazette No 7721 of 18 July
2003 shall be adhered to.

GD.24 Manufacturer’'s specifications and installation instructions

GD.2.6 Additional requirements

Equipment and material installed shall be new and unused. All equipment shall bear the
SABS stamp. The Contractor shall ensure that all safety regulations and measures
are applied and enforced during servicing and maintenance work on transformers.

GD.3 AS-BUILT INFORMATION AND OPERATING AND MAINTENANCE MANUALS
GD.3.1 No current “as-built” information on the installation is available.

The Contractor shall, be responsible for the compilation of a complete set of as-built
drawings, inventory list and Operating — and — Maintenance manuals. The Contractor shall
be responsible for the verification of the correctness of all such information.

This shall be done in accordance with the Additional Specification SB - Operating
and Maintenance manuals.

The Contractor shall allow for the required tools and equipment to establish the correct
As-built manuals.

All information shall be recorded and reproduced in electronic format as well as supplying
the Engineer with three sets of hard copies.

Over and above what is specified in the Additional Specification — SB Operating
and Maintenance manuals, the Operating and Maintenance Manual to be compiled
shall at least include the following:
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GD.3.4
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System Description

Complete system description of the low voltage system. This shall be done for each low
voltage installation individually. The system description shall contain detailed information
regarding the system configuration (system input, cabling system output), the
installed components (circuit breaker ratings, meter configuration) as well as the
earthing and lightning protection.

Complete details of LV distribution boards, panels and kiosks and overhead reticulation
system.

Commissioning Data

Complete commissioning, test and inspection data of the low voltage system.
This shall be done for each low voltage system individually. The commission data will

comprise of usual inspection sheets start-up and running current measurements.
Full data on equipment fitted with installation dates.

Operating Data
Safety precautions to be implemented.

Maintenance Instructions

(a) Projected frequency of replacement of drying agent.
(b) Procedure to filter and purify oil.

TEST AND INSPECTION FOLLOWING COMPLETION OF SERVICING WORK

It is the responsibility of the Contractor to provide all labour, accessories and
properly calibrated and certified measuring instruments necessary to record the
following parameters:

¢ No-load phase voltage
¢ Earth resistance testing
¢ [nsulation resistance testing

The Contractor is responsible for the arrangement of such tests. He shall give at least 72
hour notice to the Engineer prior to the test date.

LOGGING AND RECORDING PROCEDURES

a) The Contractor shall as part of this Contract Institute a Recording system as part of his
Maintenance Control Plan as defined in the Additional Specification SA -
General Maintenance. This shall consist of a Record book which shall be
utilized to log and record all faults, system checks, services, overhauls,
breakdowns, maintenance visits, inspections, etc.
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b) The logbook shall be stored in a safe place inside the main substation and shall only be
utilized by the Contractor and the Engineer. A copy of the monthly entries and
recordings into this logbook shall be submitted by the Contractor together with his
monthly report to the Engineer.

This logbook shall be structured to at least include the following:

s Monthly low voltage equipment inspection and maintenance actions.
¢ Bi-annual inspection and testing of low voltage systems.

¢ Annual earthing and insulation test report.

¢ Breakdown / call out reports.

MAINTENANCE TOOLS AND SPARES

a) On commencement of the Maintenance Contract, the Contractor shall compile an
inventory of the existing Tools and Spares in the presence of the User Client.
Any deficiencies or shorifall or damaged Tools and Spares shall be replaced with
new equipment / material as part of the contract.

b) The Tools and Spares shall be kept in a lockable store room on site. The
Contractor shall provide his own lock for the designated store room. The inventory of
the Tools and Spares shall be verified on a monthly basis. Any shortfall shall be
replaced by the Contractor as part of his responsibilities under this contract.

The Tools and Spares shall at least include the following:

Impact wrench

QUALITY ASSURANCE SYSTEM

a) Following formal approval of his Quality Assurance system by the Engineer, the
Contractor shall implement the approved QA system.

b) Records of this QA system shall be kept throughout the duration of the contract and
shall be submitted to the Engineer as required by the Department.

RE-COMMISSIONING OF INSTALLATION

On completion of the servicing work, the low voltage reticulation shall be put into
operation.

SERVICE WORK TO TRANSFORMER INSTALLATIONS

a) The various transformer systems shall be serviced as measured in the bills of
quantities, installation 1, during the first period of the servicing and maintenance
contract.

b) The scope of the repair work shall include, but shall not be limited to the activities listed
below.

¢) The Contractor shall record the repair actions in tabular format before the maintenance
Phase commences.
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GD.10

GD.11

GD.11.1

GD.11.2

EE.45

d) Servicing work shall be executed within the approved period. This period shall be
agreed at the start of the contract period.

e) New equipment and material shall be supplied with a written guarantee
confirming a defects liability period of 12 months from date of hand-over. These
guarantees shall be furnished in favour of the User Client.

f) The maintenance phase of this contract shall commence once the repair work

on the installation has been commissioned and handed over to the satisfaction of the
Engineer.

INSTALLATION MAINTENANCE

a) The various transformer systems shall be maintained for the duration for the 36
month contract period.

b) The following maintenance actions will be required under this period of the contract;

¢ Routine preventative maintenance
o Corrective maintenance
¢ Breakdown maintenance

These actions are defined in Additional Specification SA — General Maintenance
¢} The maintenance schedules and frequency of services and maintenance activities shall
be developed under the maintenance control plan which will be instituted by the
Contractor. The Contractor’s responsibility in this regard is specified in the Additional
Specification SA — General Maintenance.

LOW VOLTAGE DISTRIBUTION BOARDS: TECHNICAL DETAILS

Installation description

Thi