
 

 
PFD 04.06 INSULATION  

  
Ductwork shall be internally or externally insulated as specified. If no mention is made 
in the Supplementary Specification, external insulation shall be offered.  
   
Internal duct insulation shall consist of not less than 25mm thick neoprene or flexible 
fabric faced fibreglass which shall be secured to the duct by means of suitable 
adhesive in addition to metal fasteners, generally in accordance with SANS 1238 - 
1979.  
  
External insulation shall generally be in accordance with SANS 0173 - 1980.  
  
Fibreglass density shall be a minimum of 24kg/m3 for internal insulation and external 
insulation in unexposed areas.  
  
For external insulation in exposed areas such as plantrooms, service trenches and 
service ducts, the minimum density shall be 48kg/m3.  
  
Thermal conductivity in both instances shall not exceed 0,037 W/m²K.  
  
All air conditioning ductwork externally insulated shall be provided with a continuous 
vapour barrier, sealed with adhesive aluminium tape or equal.  
The vapour barrier shall comply with the flammability requirements for sealing 
membranes as per SANS 1238 - 1979.  
  
External insulation in exposed areas shall comprise 40mm thick fibreglass to cover all 
flanges, joints, etc. It shall be externally clad with a galvanised sheet metal skin over 
a vapour barrier and painted to specification.  

  
Horizontal surfaces and joints in the sheet metal cladding shall be such that they shed 
water. Alternatively, the outer metal skin may be substituted with 25mm mesh wire 
netting, stapled to the insulation and then covered with a 10mm layer of hard setting 
plaster trowelled to a smooth even finish.  
  
The plaster shall be coated with one coat liquid polymer, followed by a reinforced 
fibreglass scrim, fixed with a suitable adhesive, and a second coat of liquid polymer. 
The duct shall then be painted as specified.  
  
The method employed shall be as set out in this Specification.  
  
In unexposed areas such as roof spaces, etc., external insulation shall be protected 
with a neoprene or aluminium foil cover. These shall be strapped at intervals not 
exceeding 500mm with nylon straps and buckle clips or similar approved method.  
  
Particular care shall be taken with insulation at ductwork joints to ensure maximum 
possible insulation of duct surfaces, special reference shall be made to clauses  
4.8.3 to 4.8.7 of SANS 1238.  
  



 

Flexible ducting will only be accepted for lengths not longer than 1000mm. It shall be 
installed complete with insulation at least 40mm thick fibreglass equivalent and an 
acceptable fire-retardant outer layer.  

  
Where flexible ducting join on to sheet metal ducting the joints shall be sealed with 
foil backed adhesive tape. 

   
PFD 04.07  
  

  

FILTER TYPES  

Provide filters of the type, size, quantity and efficiency as specified in the Project 
Specification. Protect filters installed close to exposed air inlets, with weather louvres 
and a wire mesh screen. Use only dry media filters unless specified otherwise in the 
Project Specification. Select fan and systems for the expected final resistance to 
ensure a supply air quantity in excess of 90% of design air quantity immediately prior 
to filter replacement.  
The Mechanical Services subcontractor/s shall ensure that the correct filter types and 
media are used with positive locking devices, satisfactory filter bedding and air does 
not bypass around cells and frames, filters are easily removable for cleaning and/or 
replacement.  
  
Provide one complete set of spare filters where washable filters are specified. Hand 
the installation to the Department with a clean set of filters.  

PFD 04.08  FILTER EFFICIENCIES  
 
Select the filters to suit the particular applications as per the Project Specification. 
 

PFD 04.09  

  

PRIMARY FILTERS  
  
Panel filters shall be of the pleated type and not less than 50mm thick. The filter shall 
be washable or as specified in the Project Specification.  
  
Use synthetic media bound together with galvanised wire for reinforcing and bonded 
in the frame ensuring no air bypass.  

PFD 04.10  

  

  

SECONDARY FILTERS (EXTENDED SURFACE INTERMEDIATE EFFICIENCY 
FILTERS)  

Filter media shall be self-supporting, leak-free and stable under all air-flow conditions. 
"Slide-in" type of arrangements is not acceptable for filters in this class.  
Filter depths less than 100mm are not acceptable.  



 

PFD 04.11  

  
  

FILTER HOLDING FRAMES  

Filters and filter holding frames shall be of approved manufacture with standardised 
dimensions to enable replacement with equivalent filters of all recognised 
manufacturers. Construction and manufacture of all components shall be such that 
un-filtered air can under no circumstances by-pass filters or filter banks. This requires 
that filters are suitably pressed in the frame against closed cell neoprene rubber 
gaskets with a minimum thickness of 8mm.  
  
Filter holding frames shall be the manufacturer's standard product installed and used 
in accordance with his recommendations. Fasteners shall match the particular filter, 
filter arrangement and frame.  

PFD 04.12  
  

MOTOR CONTROL CENTRE FOR MECHANICAL EQUIPMENT   
 

.  
One Motor Control Centres (MCC) is required for the control of the ventilation systems. 
The MCC will be fitted in the common MCC room and next to the power and lighting 
control panel of the facility. The MCC will have switchgear as detailed below.   
Air conditioning units and fans.  
  
There is a need to manage the air conditioning units and fans for operating times as 
well as energy saving such as peak demand and running hours.  
  
The air conditioning units also require motor protection as well as maintenance 
monitoring.  
  
Certain fans need to operate when the a/c units run whereas others would operate 
independently.  
 

PFD 04.13  
  

  

SPLIT TYPE DUCTED AIR CONDITIONING UNITS:  

The split type units consist of an air handling unit positioned in the ceiling void and a 
condenser unit which is located external to the building.  
  
The units has a control unit which allows for on/off, timer, temperature setting and 
mode setting (heating or cooling), fan speed etc.  

PFD 04.14  
  

  

FRESH AIR FANS  

The fans will operate independently and on a timer.  



 

PFD 05  

  
  
  
  
  
  
  
  

LABOUR RATES  

The following labour rates shall be completed by the tenderer.  
  
The following rates shall only be used where the cost of variations can neither be 
determined from the costs of the different sections of the works as entered in the Price 
Schedule, nor from the schedules of rates for variations. The costs of variations shall 
be determined and approved by the Engineer prior to any work being carried out.  
  
Overtime rates shall only be allowed for work carried out after hours at the specific 
request of the Employer.  

  
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

Labour rates  

TRADESMEN  ARTISAN  OPERATOR  LABOURER  SUPERVISOR  TEAM RATE  

  

Normal  time 
rates  

  
............R/hr  

  
............R/hr  

  
............R/hr  

  
............R/hr  

  
............R/hr  

  
Overtime rates 

  
............R/hr  

  
............R/hr  

  
............R/hr  

  
............R/hr  

  
............R/hr  

  
Saturdays  

  
............R/hr  

  
............R/hr  

  
............R/hr  

  
............R/hr  

  
............R/hr  

  
Sundays and  
Public  

  
............R/hr  

  
............R/hr  

  
............R/hr  

  
............R/hr  

  
............R/hr  

Holidays       

  
Traveling  

  
.............R/km  

  
  

Materials mark up  
  

  

DESCRIPTION  

  

MARK UP  

  
Mark up on actual cost of material i.e. cost of 
material after deduction of all applicable trade 
discounts.  

  
  
................ %  

  
  



PFD EQUIPMENT DATA SHEETS (COMPULSORY TO BE COMPLETED)  

EQUIPMENT.  DESCRIPTION  MANUFACTURER  

DUTY kW  
POWER 
ABSORBED 
kW  

FULL  
LOAD  
AMPS  
(A)  

SUPPLY AIR FLOW l/s  AIRFLOW  
l/s  COOLING  HEATING  COOLING  HEATING  

Chiller Packaged                  

Fans                   

Pumps 
  

                

Valves                     

Air handling 
units 

  
                

Instrumentation                    

HMI                   

SCADA                    
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PROJECT PARTICULARS  

PFM 01  SCOPE  

  This specification covers the installation, testing, commissioning of motor control centres, with 
low-voltage cables and appurtenant devices.  

PFM 02  STANDARD SPECIFICATIONS  

PFM 02.01  GENERAL STANDARD SPECIFICATIONS, REGULATIONS AND CODES  
  

  

  

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

 SANS 60947-1: 2012    Low-voltage switchgear and controlgear Part 1: General rules 

 SANS 60947-2: 2014    Low-voltage switchgear and controlgear Part 2: Circuit 
breakers   

 SANS 60947-3: 2012    Low-voltage switchgear and controlgear Part 3: Switches, 
disconnectors, switch-disconnectors and fuse-combination 
units  

 SANS 60947-4-1: 
2013  

  Low-voltage switchgear and controlgear Part 4-1: Contactors 
and motor-starters - Electromechanical contactors and motor-
starters  

 SANS 60947-4-2: 
2012  

  Low-voltage switchgear and controlgear Part 4-2: Contactors 
and motor-starters - AC semiconductor motor controllers and 
starters  

 SANS  60947-4-3: 2012   Low-voltage switchgear and controlgear Part 4-3: Contactors 
and motor-starters - AC semiconductor controllers and 
contactors for non-motor loads  

     SANS  60947-5- 
1:2010  

  Low-voltage switchgear and controlgear Part 5-1: Control 
circuit devices and switching elements - Electromechanical 
control circuit Devices.  



 
 

 
 

  
The control boards housing the starting and control equipment shall be of 
the free standing, weatherproof, corrosion resistant, kiosk type.  
  
Control boards shall be properly sealed by suitable rubber gaskets or 
similar materials.  
  
The material must be of 2.0mm thick IP65, 3CR12, coated steel.  
  

                   PFM 02.02    

  

OCCUPATIONAL HEALTH AND SAFETY ACT OF 1993 
All regulations and statutory requirements as lay down in the latest edition of the 
Occupational Health and Safety Act, 1993 (Act no 85 of 1993) shall be adhered to. 
  

PFM 02.03  

  

MANUFACTURERS' SPECIFICATIONS, CODES OF PRACTICE AND 
INSTALLATION INSTRUCTIONS  

  

  

All equipment and materials shall be installed, serviced and repaired strictly in 
accordance with the manufacturers' specifications, instructions and codes of practice.  

PFM 02.04   MUNICIPAL REGULATIONS, LAWS AND BY-LAWS  
   

  

  

  All municipal regulations laws, by-laws and special requirements of the Local Authority 
shall be adhered to unless otherwise specified.  

PFM 03  
  

 AS-BUILT INFORMATION AND OPERATING AND MAINTENANCE MANUALS  

  

  

 The Contractor shall be responsible for the compilation of an inventory and operating 
and maintenance manuals.  

  

  
  

 This shall be done in accordance with Additional Specification SB: Operating and 
Maintenance Manuals.  

PFM 04  
  

 MOTOR CONTROL CENTRE DESIGN AND MANUFACTURE  

  

  

 (a)  

  

Motor control centres (MCCs) for chillers, pumps, motor drive valves, etc. shall 
all be wired to comply with the requirements as specified in this clause.  

(i) Wiring  
  

The new replacement motor control centre for the water pumps shall be 
wired to comply with the requirements as set out in this clause.  

  
Allowance shall be made for the entire electrical installation and wiring of 
the pumps and controls, including level control probes which must be 
connected the nickel cadmium battery. Three phase supply cables must 
be supplied to the control boards of the pumping plants. The cable needed 
to supply power to the pump house from the nearest convenient point will 
be measured separately.  

(ii) Control Boards  



 
 

 
 

The face plate of the motor control centre must be inside the complete 
panel and the complete panel must have a lockable door, capable of 
locking with a padlock.  
  
The faceplate of the motor control centre must have a lockable isolator to 
ensure that the panel is isolated (switched off) when the face plate cover 
is opened.  
  
Engraved labelling must be used on the door of the Control Board with the 
relevant MCC number on.  Labels shall be secured with screws and nuts.  
  
All labelling on the face plates of the control board shall be engraved and 
must indicate all the functions of the Control Board on each section.  

  
(iii) Hour meters  
  

Hour meters shall be provided for each pump. These shall be 
nonresettable.  

  
(iv) Earth leakage protection  
  

The electrical motors for the pumps are not to be equipped with earth 
leakage protection. All other electrical fittings however must be provided 
with earth leakage protection.  

  
(v) Flexible cables  

  
Flexible cables between control boards and submersible pumps, flow 
makers, and individually mounted electric motors shall have sufficient 
slack to enable the equipment to be withdrawn from the castings by at 
least 1m, without the necessity of disconnecting the cable.  

  
(vi) Float switches  
  

The float switches to be used in the contract, shall be of the hermetically 
sealed, mercury switch type.  

  
(vii) Motor  
  

The motor shall have a speed not exceeding 1500 r/min and shall be 
suitable for the equipment offered. It shall be of sufficient capacity to bring 
the unit up to maximum speed against full load and shall have a rating of 
not less than 25% in excess of the maximum power required to drive the 
unit when working under normal maximum load.  

  
(viii) Lightning arrester  
  

   The control boards shall be equipped with lightning/surge arresters.  
  
(ix) Lightning and socket point  
  

For external motor control a board lightning with an illumination of 200 lux 
and one industrial 3 pin outlet point is to be provided.  



 
 

 
 

  
(x) Volt and Amp meter  
  
          Each motor control centre shall be equipped with one interchangeable 

(between L1, L2 & L3) voltage and currents, power and power factor. Each 
electrical motor shall be equipped with one 92x92mm LCD digital power 
meter with these minimum quantities.  

    
          Main MCC incomer shall be equipped with similar digital meter 

with/including additional measurements as frequency, active, real, and 
reactive powers  

  
(xi) Adjustable 24 Hour Quarts Clock  
  
           If specified the electrical control panel is to be equipped with an adjustable 

(at half an hour intervals) 24 hour cycle quarts clock/time switch, which 
must be capable of activating the pump any number of times per day (48 
minimum) at any preselected time intervals. The timer shall only provide 
an on impulse when each of the preselected times is reached. If the pumps 
have not switched off and are still running when the next preselected time 
is reached, it must only be confirmed by the timer that the pump should be 
running. The quarts clock unit shall have its own nickel cadmium battery 
unit incorporated and must power itself for at least 72 hours in case of a 
power failure. The clock and battery unit shall be as MICOREX QT, R150 
HOUR with reference no.926401 or similar approved (dimensions 52 x 
102mm).  

  
(b) In the event of an existing MCC being replaced by a new MCC, the power supply 

cable from the MCC to the pump shall be tested for conformity to be reused.  In 
the event that the cable might not pass such testing by the Contractor, the 
Contractor shall inform the Engineer in writing.  The Engineer will instruct the 
Contractor with regard to a new cable to be installed. Remuneration, in the event 
of a new power supply cable being required from the MCC to the borehole pump, 
will be measured under the re-measurable electrical repair quantities and must 
not be included in the payment item for the replacement and equipping of the 
Motor Control Centre.  

(c) Provide an engraved label on the door of the MCC with the relevant MCC number 
on.  The label shall be secured with screws and nuts.  

(d) Switchgear and equipment shall be installed in the MCC to:  
  

 Automatically regulate the start and stop of the mechanical equipment  
 Indicate the time that the motor has been operating since commissioning 

(hour meters)  
 Start/ stop the motor manually.  
 Indicate that the motor running  
 Indicate that the motor has tripped  
 Manually override the motor  
 Timer in order to alternate the equipment every 24 hours  
 Indicate Amps for each motor  
 Indicate Main Supply Voltage (L1, L2 & L3) & ((L1/L2, L2/L3 & L3/L1)  
 Ensure Phase failure protection  
 Insulation resistance before start-up  
 Temperature (Tempcon, Pt sensor and PTC/thermal switch)  



 
 

 
 

 Overload/under load  
 Overvoltage/under voltage  
 Phase sequence  
 Power factor  
 Power consumption  
 Harmonic distortion  
 Run and start capacitor (single-phase)  
 Operating hours and number of starts  
 Lightning and surge protection  

   
(e) Test for correct functioning on completion of electrical work.  
(f) Emergency stop buttons shall be installed at each pump in all-weather boxes for 

emergency stop functions, but is measured separately.  
  

PFM 06  
  

  
  

  OPERATION AND MAINTENANCE MANUAL  

This specification shall be read in conjunction with specification SB: Operation and 
Maintenance Manuals. Operation and Maintenance Manuals shall include, but shall not 
necessarily be limited to:   

 Description of Pump system  
 Pump system Performance Data Sheets  
 Local Control Panel Operation Description  
 Master Control Panel Operation Description  
 General Arrangement Drawing  
 Process and Instrument Diagram  
 Local Control Panel Interconnect Diagram  
 Master Control Panel Interconnect Diagram  
 Pump system Test Procedures  
 Pumps Test Reports per pump  
 Motor Test Reports  
 Control Panel(s) System Function Test Report 
 Factory Acceptance Test Certificates  
 Control Panel(s) System Function Test Report  
 Sample Factory Acceptance Test  
 Warranty  
 Safety Precautions  
 Coating System  

PFM 07  
  

 TESTING AND COMMISSIONING  

PFM 07.01  
  

  

 TEST TO BE PERFORMED  

(a) All pumping equipment shall be subject to the commissioning tests as 
described in the applicable specification  

(b) At least one of each type or size of pump supplied, repaired or reconditioned, 
shall be subject to a delivery flow rate test.  The Contractor shall supply flow 
rate or volumetric flow testing facilities  

(c) The operating point of each pump shall be determined  
(d) Efficiency tests shall be performed  
(e) NPSH tests shall be performed.  



 
 

 
 

PFM 07.02  
  

 PUMP OPERATING POINT  

   During the day 1 commissioning tests the duty point of mechanical equipment shall be 
determined by observing the following:  

  
(a) Pump delivery and suction pressures, and  
(b) Mixer   
(c) Electric motor power consumption (Amps and Voltage).  

   

  

  

If no efficiency tests are required, then the motor power consumption shall be 
calculated from the voltage and current measurements obtained during the 
commissioning test.  

  

  

The Contractor shall supply the necessary adaptors, fittings and pressures gauges 
to measure the suction and delivery pressures.  If no gauge fittings exist on the 
suction side, then the suction pressure conditions will be calculated from the system 
properties.  

PFM 07.03  
  

  

FLOW RATE (DELIVERY), EFFICIENCY AND NPSH TESTS  

(a) Testing shall be done in accordance with BS 5316 Part 1, class C tests.  
(b) Power consumption of electric motors shall be as determined by the           three-

wattmeter method where efficiency tests are required in the detail specification.  

PFM 07.04  

  

TEST CONDITIONS  
  
(a) All tests shall be performed in situ.  
(b) The pumped medium or liquid shall be air.  

PFM 07.05  
  

ADDITIONAL TESTS  

  
  
  

Additional tests may be specified in the detail of work.  

PFM 08  
  

MEASUREMENT AND PAYMENT  

PFM 08.01  SUPPLY, DELIVERY AND INSTALLATION OF EQUIPMENT .................. Unit: number  

  

  

The unit of measurement shall be the number of pumping and other equipment units 
supplied, delivered and installed.  



 
 

 
 

  

  

The tendered rates shall include full compensation for the design, manufacture, 
corrosion protection, patent rights, pre-delivery testing and test certificates, transport 
for delivery to site and off-loading, including all handling of the equipment.  The 
equipment shall include the following:  

(a) The pump and motor as an integrated unit  
(b) Electrical power cable  
(c) Installation of the guide rails and sealing frame  
(d) Controllers, timers and devices for automation of equipment  
(e) Coupling of all required pipes flanges, including all required gaskets, nuts, bolts and 

washers  
(f) Routing and fastening of the power cable up to the isolator box  
(g) All required installation materials, labour and consumables to render a complete and 

working installation.  

Separate items will be listed in the Schedule of Quantities for different types and sizes 
of equipment.  
 

PFM 08.02  TESTING AND COMMISSIONING OF EQUIPMENT   
  

  

The unit of measurement shall be the number of pumping equipment units, tested and 
commissioned.    

  

  

The tendered rates shall include full compensation for the site handling and 
positioning of the equipment, including the fastening of the equipment in its 
designated position.    

  

  

The tendered rates shall include full compensation for all preliminary tests, efficiency 
tests if required and commissioning tests.  Commissioning tests shall comply with 
the section dealing with testing and commissioning.  

  Separate items will be listed in the Schedule of Quantities for different types and sizes 
of equipment.  

PFM 08.03  DECOMMISSIONING AND REMOVAL OF EQUIPMENT   

  

  

  

The unit of measurement for the decommissioning and removal of the following equipment shall 
be as follows:  

 
Motors, pumps, valves, non-  

 

  The tendered rates shall include full compensation for all labour, machinery, tools, 
transport and site handling necessary for the decommissioning and removal of 
removal of electrical equipment.  

    



 
 

 
 

PFM 08.04  SUPPLY  AND  INSTALLATION,  TESTING  AND  COMMISSIONING  OF  
DISTRIBUTION BOARDS OR OTHER ELECTRICITY BOARDS............................Unit: 
number  

The unit of measurement shall be the number of MCC boards or other electricity 
boards manufactured and installed. The tendered rates shall include for the 
compilations of shop drawings and line diagrams prior to delivery of the Control 
Board.  
  
The tendered rates shall include full compensation for all components and materials 
and for tools, transport, site handling and labour necessary for the complete 
installation of all components of the board.  
  
The unit of measurement shall be the number of MCC boards or other electricity 
boards tested and commissioned. Commissioning must be carried out as described 
in specification SC General Decommissioning, Testing and Commissioning 
Procedures.  
  

PFM 08.05      COMPILATION OF WIRING DIAGRAMS ................................................ Unit: number  
The unit of measurement shall be the number of wiring diagrams compiled.  
  
The tendered rates shall include full compensation for drawing, printing, computer time 
and any other associated costs necessary for the compilation of a wiring diagram.  
 

 PFM 08.06  RECONDITIONING OF TELEMETRIC SYSTEMS (where required)  Unit: number  

The unit of measurement shall be the number of telemetric systems repaired/ 
reconditioned.  
  
The tendered rates shall include full compensation for replacement of components and 
materials and for tools, transport, site handling and labour necessary for the complete 
reconditioning/repair of all components of the telemetric system.  
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