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1 [bookmark: _Toc88739848][bookmark: _Toc412031244][bookmark: _Toc412389660]PROJECT JUSTIFICATION
[bookmark: _Toc88739849]SCOPE OF WORK

[bookmark: _Toc83303350][bookmark: _Toc84240424]The Automation scope of work for the surge tanks (water hammer tanks), C13 and C15 pipeline project shall include design, supply, deliver, offload, install, terminate, test and commission safely but not limited to the following:

· Design, Manufacture, Supply, Install, Test, Commission, and Putting into Service of the three surge tanks: C13, C15 and C13/C15 pipeline communication system and instrumentations at Zwartkopjes Pumping Station.
· [bookmark: _Toc83303351][bookmark: _Toc84240425]Design, Manufacture, Supply, Install, Test, Commission, and Putting into Service of the C13 and C15 pipeline communication system and instrumentations at Zwartkopjes Pumping Station:
· [bookmark: _Toc83303352][bookmark: _Toc84240426]Supply new latest generation PLC complete with all modules and ancillary items for surge tanks, flow meter and pressure I/O’s in the field.
· [bookmark: _Toc83303353][bookmark: _Toc84240427]Design PLC program for C13, C15, C13/C15 surge tanks, flow meters and pressure transmitters,
· [bookmark: _Toc83303354][bookmark: _Toc84240428]Design, supply, install, test and commission new Automation kiosk for the surge tanks.
· [bookmark: _Toc83303355][bookmark: _Toc84240429]Design, supply, install, test and commission new electromagnetic flow meter panels.
· [bookmark: _Toc83303356][bookmark: _Toc84240430]Design, supply, deliver, install, test and commission telemetry panel. 
· [bookmark: _Toc83303357][bookmark: _Toc84240431]Design, supply, deliver, install, test and commission telemetry system to send Zwartkopjes electromagnetic flow meter signals to Rand Water Zwartkopjes Pumping Station Shifties Control room/ Engine Room 3 Control Room.
· [bookmark: _Toc83303358][bookmark: _Toc84240432]Design, supply, deliver, install, test and commission telemetry system to send Klipriviersberg Reservoir electromagnetic flow meter signals to Rand Water Zwartkopjes Pumping Station Shifties Control room/ Engine Room 3 Control Room.
· Design, supply, deliver, install, test and commission telemetry system to send Meyershill Reservoir isolation valves actuators and sump pumps signals to Rand Water Zwartkopjes Pumping Station Shifties Control room/ Engine Room 3 Control Room.
· Design, supply, deliver, install, test and commission an Ethernet based remote I/O for collecting signals from the sump pumps, C13 and C15 flow meters.
· [bookmark: _Toc83303359][bookmark: _Toc84240433]Design, install, test and commission the SCADA system for Klipriviersburg Reservoir electromagnetic flow meters at Rand Water Zwartkopjes Pumping Station Shifties Control room/ Engine Room 3 Control Room.
· [bookmark: _Toc83303360][bookmark: _Toc84240434][bookmark: _Hlk88679948]Design, install, test and commission the SCADA system for Zwartkopjes C13 and C15 electromagnetic flow meters in Zwartkopjes Pumping Station and interface to Rand Water Zwartkopjes Pumping Station Shifties Control room/ Engine Room 3 Control Room.
· [bookmark: _Toc83303361][bookmark: _Toc84240435]Design, install, test and commission the SCADA system for C13 and C15 Isolation valves actuators and sump pumps in Meyershill Reservoir and interface to Rand Water Zwartkopjes Pumping Station Shifties Control room/ Engine Room 3 Control Room.
· Update, test and commission SCADA software program to cater for the surge
   tanks and create pages showing the surge tanks network at Zwartkopjes Shifties Control room/ Engine Room 3 Control Room and procure a   SCADA license.
· [bookmark: _Toc83303362][bookmark: _Toc84240436]Design, supply, deliver, offload, install, terminate, test and commission safely Complete Ethernet network.
· [bookmark: _Toc83303363][bookmark: _Toc84240437]Design, supply, deliver, offload, install, terminate, test and commission safely sets of load cells (replace the existing load cells).
· [bookmark: _Toc83303364][bookmark: _Toc84240438]Design, supply, deliver, offload, install, terminate, test and commission safely stainless steel magnetic level gauges (replace the existing stainless steel magnetic level gauges).
· [bookmark: _Toc83303365][bookmark: _Toc84240439]Design, supply, deliver, offload, install, terminate, test and commission safely solenoid control valves (replace level control). 
· [bookmark: _Toc83303366][bookmark: _Toc84240440]Supply, deliver, offload, install, terminate, test and commission safely Instrument cabling.
· [bookmark: _Toc83303367][bookmark: _Toc84240441]Supply, deliver, offload, install, terminate, test and commission safely Ethernet cabling.
· [bookmark: _Toc83303368][bookmark: _Toc84240442]Supply, deliver, offload, install, terminate, test and commission safely Din Railed uninterrupted UPS.
· [bookmark: _Toc83303369][bookmark: _Toc84240443]Supply, deliver, offload, install, terminate, test and commission safely surge arrestors.
· [bookmark: _Toc83303370][bookmark: _Toc84240444]Supply, install, test and commission all network equipment for the surge tanks.
· [bookmark: _Toc83303371][bookmark: _Toc84240445]Supply, install, test and commission pressure transmitters for pipelines.
· [bookmark: _Toc83303372][bookmark: _Toc84240446]Supply, install, test and commission electromagnetic flow meters including transmitters for C13 and C15 pipelines.

[bookmark: _Toc88739850]APPLICABLE DOCUMENTS AND REFERENCES

The following documents of the exact issue shown form a part of this specification to the extent specified herein. In the event of conflict between the text of this specification and the documents cited herein, the text of this specification shall take precedence. Nothing in this specification supersedes applicable laws and regulations. Failure to list a cited document in section 2 does not mean that it is not included in this specification. Listing a document in section 2 without a citation elsewhere does not include the cited document in this specification. 
[bookmark: _Toc412031245][bookmark: _Toc412389661]Terminology 
The following terminology shall apply: 
[bookmark: _GoBack]	Terminology
	Term
	Definition

	put into operation
	Shall mean “Design, supply, deliver, offload, install, terminate, test, and commission safely.”


1.1 [bookmark: _Toc88739851]APPLICABLE DOCUMENTS
These documents are contractually enforceable to the extent specified herein.
1.1.1 The following drawings are applicable:

	
	
Drawing no
	
Title


	
4
	
RA 29317-001
	
Standard Automation Kiosk General Arrangement


1.1.2 The following specifications are applicable:
The following specifications form part of the Tender Document.

	Code
	Title
	Date
	Author
	Rev

	SAM AAM 00003 
	Automation Asset Management
Standard Specification 
	March 2019
	Automation Asset Manager
	02

	SAM AAM
00019
	Tagnaming Convention
	August
2018
	Automation Asset Manager
	

	RW AAM
00100
	Design Package Standard
Specification
	August
2015
	Automation Asset Manager
	B

	RW AAM   07000 
	Industrial Ethernet Standard
Specification
	Sept 2018
	Automation Asset Manager
	B

	RW AAM
00001 
	Fiber Optic Cable Standard
Specification
	June 2018
	Automation Asset Manager
	1

	SAM AAM 00004 
	Automation Panels Standard Specification
	-July 2020
	Automation Asset Manager
	-01

	SAM AAM 00004 
	Pressure Measurement Sheet
	June 2019
	Automation Asset Manager
	01

	SAM AAM 00017 Spec
	Pressure Measurement Standard Specification
	Aug 2018
	Automation Asset Manager
	

	RW AAM 00002 
	SCADA Standard Specification
	June 2018
	Automation Asset Manager
	-01

	SAM AAM 00020 
	Electromagnetic Flow Meter
	Aug 2018
	Automation Asset Manager
	

	IEEE 802.3
	Ethernet
	-
	IEEE
	-

	IEEE 803.2u
	Fast Ethernet
	-
	IEEE
	-

	SANS 10313
	Protection against lightning – Physical damage to structures and life hazard
	2010
	SABS
	3.1

	SANS 10199
	The  design  and  installation  of  earth electrodes
	2010
	SABS
	2.01

	RW_00320_ AS_491_FB
A	LV_REV E_1
	Factory	Built	Assemblies	of	LV
switchgears
	2012
	Electrical Asset manager
	E

	RW-00320-AS-496
	  Installation of Plant and Equipment

	
	Electrical Asset manager
	


2 [bookmark: _Toc412031247][bookmark: _Toc412389662][bookmark: _Toc88739852][bookmark: _Hlk4423782][bookmark: _Toc412031248][bookmark: _Toc412389663]REQUIREMENTS
[bookmark: _Toc88739853][bookmark: _Ref182208955][bookmark: _Toc412031252][bookmark: _Toc412389669]Design criteria
Automation Design Package
The Contractor shall design and supply all Automation design requirements and quality documents including, but not limited to all the items below, required to provide a fully functional application as intended on this contract:

	
Detailed Design Deliverables


	
Item
	
Description


	
1
	
Document Information (Cover page, revision control page, synopsis and table of content)

	
2
	
System Specification

	
3
	
Functional Specification

	
4
	
Operational Philosophy

	
5
	
Automation Network Layout

	
6
	
Surge Tanks K Panel General Arrangements

	
7
	
Detailed Cable Routing Diagrams

	
8
	
Software Documentation (Including I/O List, Software Flow Diagram)

	
9
	
Equipment and Asset Schedules

	
10
	
Technical Datasheet and Specifications



The Contractor shall be responsible for the correctness of the installation (comply with Automation Asset Management Standard Specification (SAM-AAM-00003-Rev-01).
The Contractor shall produce all drawings according to Electrical Drawings Standards Specification (RW_EES_002-REV-A).
[bookmark: _Toc88739854]Requirements
[bookmark: _Toc490651409]Electromagnetic Flow meters
The Contractor shall put into operation wireless electromagnetic flow meters complete with sensors each with its own transmitter.
The wireless Electromagnetic flow meters shall be located on C13 and C15 according to table 2 (Klipriviersberg Reservoir). See table 2 below.
The wireless Electromagnetic flow meters shall be electrically powered or battery powered if the electrical power source is not available.  
The Contractor shall put into operation electromagnetic flow meters complete with sensors each with its own transmitter including flow meter special cables. See table 1 below.
The electromagnetic flow meters shall be located on C13 and C15 in Zwartkopjes Pumping Station they will be interfaced to Engine room 3 SCADA system via the new Automation kiosk situated next to the electromagnetic flow meters.
The Electromagnetic flow meter, sensor and transmitter shall be IP68 compliant.
The Electromagnetic flow sensor shall be connected with the flange isolation kit to prevent corrosion of flanges and flange joints that static current present on a piping system.
The Electromagnetic flow transmitters outside the vicinity of Zwartkopjes Pumping Station shall be battery powered and the battery should last minimum of 3 years.
The Electromagnetic flow transmitters outside the vicinity of Zwartkopjes Pumping Station shall have wireless output communication protocol.
The Electromagnetic flow transmitters outside the vicinity of Zwartkopjes Pumping Station shall have Wireless GPRS/GSM communication protocol to transmit data.
The Electromagnetic flow transmitters outside the vicinity of Zwartkopjes Pumping Station shall be compact mounted on the flow sensor inside the flowmeter chamber.
The electromagnetic flow meter dimensions for C13 are as follows in the table1 and table 2 below:
The electromagnetic flow meter dimensions C15 are as follows in the table1 and table 2 below:

Table 1: Zonal Flow Meters within the Zwartkopjes Pump Station Boundary
	Pipeline
	Indicative Diameter a
	Demand Ml/day
	X Coordinate
	Y Coordinate
	Sump Pumps Required

	C13
	840 mm
	100
	-26.345455
	28.061669
	Yes

	C15
	840 mm
	100
	-26.34546
	28.061711
	Yes


Notes: - Contractor to excavate and measure the pipe diameter before manufacturing the pipe specials and flow meter
Table 2 Zonal Wireless Flow Meters along the C13 and C15 Pipeline around Klipriviersberg Reservoir

	Pipeline
	Indicative Diameter a
	Demand Ml/day
	Chainage
	Sump Pumps Required

	C13
	1220 mm
	100
	To be confirmed during Construction
	No

	C15
	1200 mm
	100
	To be confirmed during Construction
	No


Notes:- Contractor to excavate and measure the pipe diameter before manufacturing the pipe specials and flow meter
The recommended electromagnetic flow meter sensor lining material should be polypropylene.
The recommended electromagnetic flow meter body material should be carbon steel printed.
The recommended electromagnetic flow meter flanges material should be carbon steel.
The electromagnetic flow meter electrodes materials should be stainless steel AISI316.
All brackets, cable racks, cables, pipes, local displays and auxiliary items necessary for the safe installation of Electromagnetic flow sensors and transmitters shall be provided.
The Electromagnetic flow transmitters shall send real-time flow measurements and battery status to the SCADA application.
The recommended electromagnetic flow meter sensor lining material should be polypropylene.
The recommended electromagnetic flow meter body material should be carbon steel printed.
The recommended electromagnetic flow meter flanges material should be carbon steel.
The electromagnetic flow meter electrodes materials should be stainless steel AISI316.
The Electromagnetic flow transmitters outside the vicinity of Zwartkopjes Pumping Station shall be connected to the Wireless GPRS/GSM module via the wireless link (line of sight).
The Electromagnetic flow meter shall be according to RW AAM 02006 Rev B Rand   Water Standard.
All brackets, cable racks, cables, pipes, local displays and auxiliary items necessary for the safe installation of Electromagnetic flow sensors and transmitters shall be provided.
Pressure transmitters
The Contractor shall put into operation pressure transmitters complete each with its own transmitter including accessories for C13, C15 pipelines in Klipriviersberg Reservoir.
The pressure transmitters shall be interfaced to Engine room 3 SCADA system
The pressure meter, sensor and transmitter shall be IP68 compliant.
The pressure transmitters shall be battery powered and the battery should last minimum of 3 years.
The pressure transmitters shall support 4 – 20mA analog signal.
The Pressure transmitters shall be according to Rand Water Pressure Measurement Standard Specification SAM AAM 00017 Rev B
The Contractor shall put into operation pressure meters complete each with its own transmitter including accessories for C13, C15 pipelines in Zwartkopjes Pumping Station.
The pressure transmitters shall be interfaced to Engine room 3 SCADA system
The pressure meter, sensor and transmitter shall be IP68 compliant.
The pressure transmitters shall be battery powered and the battery should last minimum of 3 years.
The pressure transmitters shall support 4 – 20mA analog signal.
The Pressure transmitters shall be according to Rand Water Pressure Measurement Standard Specification SAM AAM 00017 Rev B
Wireless Network
The Contractor shall put into operation the wireless network for linking the wireless equipment such as the Electromagnetic flow transmitters, pressure transmitters on C13 and C15 pipelines between Zwartkopjes Pumping Station Shifties Control Room, Engine Room 3 and Klipriviersberg Reservoir.
The wireless radio receiver linking all wireless Electromagnetic flow transmitters for Klipriviersberg Reservoir shall be supplied, installed, tested and commissioned.
The Contractor shall put into operation the wireless network for linking the wireless equipment such as valve actuators, sump pumps on C13 and C15 pipelines between Zwartkopjes Pumping Station Shifties Control Room, Engine Room 3 and Meyershill Reservoir.
The wireless radio receiver linking valve actuator and sump pumps for Meyershill Reservoir shall be supplied, installed, tested and commissioned.
Surge Tank Instrumentation
The Contractor shall put into operation load cells and interface them to the SCADA system via the Automation Kiosk (replace the existing solenoid control valves).
The Contractor shall put into operation solenoid control valves and interface them to the SCADA system via the Automation Kiosk (replace the existing solenoid control valves). 
The Contractor shall put into operation stainless steel magnetic level gauges (replace the existing stainless steel magnetic level gauges).
Actuated Isolation Valves
Table 3: C13 Pipeline In- Line/ Isolation Valves 
	Pipeline
	Chamber ID
	X Co-ordinate
	Y Co ordinate
	Pressure Rating kPa

	Actuation and Sump Pump required
	Site

	C13
	VP 1
	-26.34439
	28.06193
	7000
	No
	Along pipe route

	C13
	VP 17
	-26.28217
	28.05721
	7000
	No
	Along pipe route

	C13
	VP 20
	-26.2769
	28.07616
	7000
	No
	Along pipe route

	C13
	VP 31
	-26.26494
	28.07921
	7000
	No
	Along pipe route

	C13
	VP 32
	-26.2617
	28.07915
	7000
	No
	Along pipe route

	C13
	11a
	-26.258884
	28.081959
	7000
	Yes
	Meyershill
Reservoir

	C13
	29a
	-26.257291
	28,081822
	7000
	Yes
	Meyershill
Reservoir

	C13
	30
	-26,257272
	28081790
	7000
	Yes
	Meyershill
Reservoir

	C13
	31
	-26257671
	28.081184
	7000
	Yes
	Meyershill
Reservoir




Table 4: C15 Pipeline In- Line/ Isolation Valves
	Pipeline
	Chamber ID
	X Co-ordinate
	Y Co- ordinate
	Pressure Rating kPa
	Actuation and Sump Pump required
	Site

	**C15
	VP 1
	-26.34439
	28.06193
	7000
	No
	Along pipe route

	C15
	VP 20
	-26.2832
	28.07524
	7000
	No
	Along pipe route

	C15
	VP 25
	-26.2769
	28.07616
	7000
	No
	Along pipe route

	**C15
	VP 33
	-26.2699
	28.07815
	7000
	No
	Along pipe route

	C15
	New Structure
	-26.259043
	28.082021
	7000
	Yes
	Proposed Chamber at Meyershill
Reservoir

	C15
	23a
	-26.257261
	28.082033
	7000
	Yes
	Meyershill
Reservoir

	C15
	24a
	-26.257247
	28.082206
	7000
	Yes
	Meyershill
Reservoir

	C15
	27a
	-26.257222
	28.082222
	7000
	Yes
	Meyershill
Reservoir


**Isolation& Scour

Table 5: Isolation valves within the Zwartkopjes Pump Station Boundary (2 are near the surge vessels and 2 are next to the engine room)
	Pipeline
	Indicative Diameter a
	X Coordinate
	Y Coordinate
	Actuation and Sump Pumps Required

	C13
	840 mm
	-26.346065
	28.061473
	Yes

	C13
	840mm
	-26. 344408
	28.061900
	Yes

	C15
	840 mm
	-26.345975
	28.061635
	Yes

	C15
	840mm
	-26.344413
	28.061933
	Yes



Table 6: Pipeline In- Line/ Isolation Valves Meyers Hill Reservoir
	Pipeline
	Valve ID
	Main Pipe Diameter
	Actuation and Sump Pumps

	C13
	10
	Less Than 1m
	Yes

	C13
	29
	1220
	Yes

	C13
	30
	Less Than 1m
	Yes

	C13
	31
	Less Than 1m
	Yes

	C15
	23
	1220
	Yes

	C15
	24
	1220
	Yes

	C15
	27
	1220
	Yes



The Contractor shall monitor the sump pump signals for C13 and C15 chambers at Zwartkopjes Pumping Station (next to Engine room 3 and next to Area 1 Surge tanks) and relay data to the SCADA system at Zwartkopjes Pumping Station Shifties Control room/ Engine Room 3 Control Room. See table 5 above. 
The Contractor shall put into operation a communication system for C13 and C15 valve actuators at Zwartkopjes Pumping Station (next to Engine room 3, Area 1 Surge tanks) and relay data to the SCADA system at Zwartkopjes Pumping Station Shifties Control room/ Engine Room 3 Control Room. See table 5 above.
The Contractor shall monitor the sump pump signals for C13 and C15 chambers at Meyers Hill Reservoir and relay data to the SCADA system at Zwartkopjes Pumping Station Shifties Control room/ Engine Room 3 Control Room. see table 3, table 4 and table 6 above
The Contractor shall put into operation a communication system for C13 and C15 valve actuators at Meyers Hill Reservoir and relay data to the SCADA system at Zwartkopjes Pumping Station Shifties Control room/ Engine Room 3 Control Room. See table 3, table 4 and table 6 above.
Service Detection
The Contractor shall conduct complete service detection for the cable routes where trenching is to be done for Automation cables.
Service detection shall be done first before any cable trench routes are determined.
The results of the service detection report shall be submitted to Rand Water for approval.
Service detection shall be done along the entire proposed route of each fiber optic/ instrumentation cable.
The final results approved by Rand Water shall determine the cable routes to be used.
Cabling and Trenching
The Contractor shall put into operation a new 4 - 20mA, 24 core cable complete, the cable shall be overall and individually screened twisted pair cable and be steel wire armored.
The Contractor shall put into operation the hardwired I/O system for all instrumentation equipment.
The hardwiring I/O system for all instrumentation shall be strictly installed according to manufacturer’s technical specification. 
All wires shall be terminated using compression crimp lugs. 
All wires shall be numbered at both ends using international color coding numbering system, numbering shall be strictly in accordance with the relevant schematic diagrams and Rand Water Electrical Drawing Standards RW-EES-002.
The cables shall collect I/O signals from the field to the PLC.
The earthing standard specification (RW-00320-AS-116) shall be referred for all earthing work to be performed on the cabling interface.
Trenching
The Contractor shall put into operation trenching for instrument cables between the Electromagnetic flow meters, power transmitters, surge tanks and the Automation kiosk according to RW AAM 00001 SPEC section 2.
Power Supplies
The Contractor shall put into operation power supplies and quint diodes in all the Automation kiosks at Klipriviersberg Reservoir, Zwartkopjes Pumping Station and Meyershill Reservoir.
DIN-Railed Uninterrupted Power Supply
The Contractor shall put into operation din-railed uninterrupted power supplies (UPS) in all the Automation kiosks at Klipriviersberg Reservoir, Zwartkopjes Pumping Station and Meyershill Reservoir.
PLC
The Contractor shall put into operation new latest generation PLC complete with backplane, modules and ancillary items for Area 1 - C13, C15, C13/C15 surge tanks and C13, C15 Electromagnetic flow meters.
The PLC shall be located in Area 1 inside the Automation kiosk.
The PLC shall be wired according to RW_00320_AS_491.
The PLC shall be strictly installed according to manufacturer’s Technical specification.
PLC software
The Contractor shall put into operation a new PLC software for C13, C15, C13/C15 surge tanks, C13, C15 Electromagnetic flow meters and Pressure transmitters.
The PLC program shall be developed with the latest software version
The PLC program shall be according IEEE 61131-3.
Industrial Ethernet Network
The Contractor shall put into operation Industrial Ethernet network for Zwartkopjes Pumping Station.
The Contractor shall put into operation the Industrial Ethernet switch for all Automation kiosks at Zwartkopjes Pumping Station.
The supplied Industrial Ethernet switches shall support:
· Supports Modbus TCP/IP protocols
· Din rail mounting
· 24V dc powered
The Ethernet network shall comply with RW AAM 07000 Industrial Ethernet Standard specification Rev B.
Fibre optic cabling
The Contractor shall put into operation fiber optic cable and interface to the existing fibre optic network.
The fibre optic cable shall be installed between the Area 1, Automation kiosk and the existing online lab Z3.
The supply and installation of fibre optic cable shall be in accordance with SAM AAM 00001 Spec rev02 the Fiber Optic Standard Specification.
Zwartkopjes Automation Kiosks
The Contractor shall put into operation the Automation kiosks for C13 and C15 Electromagnetic flow meters in Zwartkopjes Pumping Station near the C13 and C15 flow meters. See table 1 and 2.
The Contractor shall put into operation C13, C15 Area 1 Automation kiosk in Zwartkopjes Pumping Station.
The Contractor shall put into operation the Automation kiosk for C13 and C15 surge tanks Isolation valves near Engine Room 3 in Zwartkopjes Pumping Station. See table 5 above.
The work done on the Automation Kiosks and the choice of the Automation Kiosk shall conform to SAM AAM 00004 Spec (i.e. Rand Water Standard Specification for Automation Panels Rev 01).
Meyershill and Klipriviersberg Reservoir Automation Kiosks 
The Contractor shall put into operation the Automation kiosks for C13, C15 Isolation valves actuators and sump pumps for Meyershill Reservoir. See table 3, table 4 and table 6 above.
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The Contractor shall put into operation the Automation kiosks for C13, C15 Electromagnetic flowmeters and pressure transmitters for Klipriviersberg Reservoir. See table 1 and table 2 above.
The work done on the Automation Kiosks and the choice of the Automation Kiosk shall conform to SAM AAM 00004 Spec (i.e. Rand Water Standard Specification for Automation Panels Rev 01).
SCADA
The Contractor shall put into operation the SCADA application for the flowmeters, pressure transmitters, water hammer tank status, on the C13, C15 pipeline at Zwartkopjes Shifties Control room and Engine Room 3 Control Room.
The Contractor shall follow the tagnaming convention stated in RW-AAM-00002-Rev-C (i.e., Rand Water Tagnaming Convention Standard Specification).
The Contractor shall ensure that the SCADA Application is developed with Wonderware System Platform.
The Contractor shall ensure that the Archestra based SCADA application is developed and deployed at Zwartkopjes Shifties Control Room and Engine Room 3 Control Room.
The tag list indicating the properties of each tag shall be developed and submitted to Rand Water for approval.
The System Integrator shall utilise its licenses for SCADA configuration, development, testing and commissioning and the Employer shall not free issue any software development licenses.
All instruments (Water Hammer tanks, Flowmeters, Pressure Transmitters, Valve Actuators and Sump Pumps) at Zwartkopjes Pumping Station shall be monitored on the SCADA application accordingly.
The QMS document shall be completed for each SCADA component and shall be submitted to the Engineer for approval.
The Contractor shall ensure that all instrumentation data is logged onto the Historian server and Historical reporting is achievable on a daily or weekly or monthly basis.
The Contractor shall put into operation the SCADA application for the flowmeters and pressure transmitters for the Klipriviersberg Reservoir at Zwartkopjes Shifties Control room.
The Contractor shall follow the tagnaming convention stated in RW-AAM-00002-Rev-C (i.e., Rand Water Tagnaming Convention Standard Specification).
The Contractor shall ensure that the SCADA Application is developed with Wonderware System Platform.
The Contractor shall ensure that the Archestra based SCADA application is developed and deployed at Zwartkopjes Shifties Control Room and Engine Room 3 Control Room.
The tag list indicating the properties of each tag shall be developed and submitted to Rand Water for approval.
The System Integrator shall utilise its licenses for SCADA configuration, development, testing and commissioning and the Employer shall not free issue any software development licenses.
All instruments (Flowmeters and Pressure Transmitters) at Klipriviersberg Reservoir shall be monitored on the SCADA application accordingly.
The QMS document shall be completed for each SCADA component and shall be submitted to the Engineer for approval.
The Contractor shall ensure that all instrumentation data is logged onto the Historian server and Historical reporting is achievable on a daily or weekly or monthly basis.
The Contractor shall put into operation the SCADA application for the Isolation valve actuators and sump pumps for the Meyershill Reservoir at Zwartkopjes Shifties Control room.
The Contractor shall follow the tagnaming convention stated in RW-AAM-00002-Rev-C (i.e., Rand Water Tagnaming Convention Standard Specification).
The Contractor shall ensure that the SCADA Application is developed with Wonderware System Platform.
The Contractor shall ensure that the Archestra based SCADA application is developed and deployed at Zwartkopjes Shifties Control Room and Engine Room 3 Control Room.
The tag list indicating the properties of each tag shall be developed and submitted to Rand Water for approval.
The System Integrator shall utilise its licenses for SCADA configuration, development, testing and commissioning and the Employer shall not free issue any software development licenses.
All instruments (Isolation valve actuators and sump pumps) at Meyershill Reservoir shall be monitored on the SCADA application accordingly.
The QMS document shall be completed for each SCADA component and shall be submitted to the Engineer for approval.
The Contractor shall ensure that all instrumentation data is logged onto the Historian server and Historical reporting is achievable on a daily or weekly or monthly basis.
3 [bookmark: _Toc412031266][bookmark: _Toc88739855]NOTES
3.1 [bookmark: _Toc412031268][bookmark: _Toc88739856]General Requirements
3.1.1 Instruments shall be provided with surge protection. Where instrument cables run between buildings (in the case of copper cables), surge protection shall be provided at both ends of the cable.
3.1.2 Instruments shall be installed strictly in accordance with manufacturers’ recommendations.
3.1.3 The Contractor shall be responsible for the correctness of the installation (comply with Automation Asset Management Standard Specification (SAM-AAM-00003-Rev-01).
3.1.4 The Contractor shall adhere to all industrial best practices as outlined in the SABS standards when installing this system. 
3.1.5 The Contractor shall put into operation all cable, wiring, and equipment labels (comply with Factory Built Assemblies of Low Voltage Switchgear and Control Gear (RW-00320-AS-491-Rev-E). 

The Contractor shall refer to the standard specification (RW-00320-AS-496) for installation of electrical plant and equipment work to be performed.

3.1.6 All network relevant information such as IP addresses and node addresses shall be shown on the network to enhance readability and ease of troubleshooting.

3.1.7 Each automation system shall be subject to a minimum of the following activities: 

i. Quality control plan (QCP). A Quality Control Plan check list shall be submitted to the Engineer for approval prior to any commencement of the works.  
ii. Installation Plan. An installation checklist shall be submitted to the Engineer for approval prior to any commencement of the installation works.
iii. Cold commissioning. A commissioning check list shall be submitted to the Engineer for approval prior to any commissioning work being undertaken.
iv. Hot commissioning. A commissioning check list shall be submitted to the Engineer for approval prior to any commissioning work being undertaken.
v. Testing. A testing check list shall be submitted to the Engineer for approval prior to any testing work being undertaken. Testing check list shall also be compiled with the intention of finding an error.
3.1.8 The Contractor shall ensure that the control philosophy is finalized prior to any commencement of the automation works. The Control Philosophy including Flowcharts must be submitted to the Engineer for approval prior to SCADA programming.
3.1.9 The Contractor shall be requested to integrate this plant with the existing systems as shall be determined by the Engineer. 

3.1.10 The Contractor shall allow at least 10% spares and 10% space in the case of cables and control panels respectively. This shall be for future expansion purposes.

3.1.11 All equipment must be fit for the process environmental requirements. 

The installation shall comply with the general principles of ergonomics.

3.1.12 The Contractor shall supply, install, test, and commissioning cable sleeves, trenches, conduits and manholes according to the Rand Water SAM AAM 00001 Fibre Optic Cable Standard Specification.

3.1.13 The Contractor shall submit a trenching design to an Engineer for approval prior to any excavations being done. This shall further include the backfilling design and procedures especially where certain areas of the cable being installed may be compromised by environmental and other factors operating therein.

[bookmark: _Toc412031267][bookmark: _Toc88739857]Abbreviations

	
Term
	
Definition


	SAM
	Strategic Asset Management

	AAM
	Automation Asset Management

	AES
	Automation Engineering Section

	RW
	Rand Water

	Put into operation
	Design, Supply, Deliver, Install, Testing and Commissioning

	IP
	Ingress Protection

	TCP/IP
	Transmission Control Protocol/Internet Protocol

	SCADA
	Supervisory Control And Data Acquisition 

	QMS
	Quality Management System	

	SABS
	South African Bureau of Standards

	PLC
	Programmable Logic Controller

	UPS
	Uninterrupted Power Supply

	QCP
	Quality Control Plan


4 [bookmark: _Toc36642803][bookmark: _Toc38301906][bookmark: _Toc41640477][bookmark: _Toc68851786][bookmark: _Toc88739858]PACKAGING

All equipment packaging shall comply with Rand Water SAM AAM 00003 Automation Asset Management Standard Specification Rev 02.
5 [bookmark: _Toc41640478][bookmark: _Toc68851787][bookmark: _Toc88739859]APPENDIXES

This section is not applicable to this project
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