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1. [bookmark: _Toc490743205]NOTICE TO TENDERERS
1.1 [bookmark: _Toc490743206]Introduction
Rossing employs leaching process for the extraction of Uranium from its ore. Leaching Operations are carried out in two leach tank modules, with each module consisting of six (6) leach tanks. Since 2014, Rossing started implementing its 10 yearly refurbishment regime to its Leach tanks and so far 8 of its 12 Leach tanks have been refurbished since then. Leach Tank 3.2 is one of the few Leaching tanks whose 10 yearly is long overdue and it is currently in a poor structural condition which makes it unfit for service. The tank was decommissioned and this is currently having very significant cost impact on the company. 
Due to the severity of the structural defects on this tank it was deemed prudent to replace the tank instead of a major repair. This tank needs to be replaced in the most feasible, shorted and least disruptive manner possible. Therefore this document intents to define the Scope of Work for the a) uninstallation of all the tank’s auxiliaries, removal and demolition of old tank,  design (for alternative if proposed), b) manufacture, c) supply, d) install, e) integrate and f) commission a new 1456 m3 capacity agitated leach tank.
Figure 1 below shows the position of the Leach tank that needs to be replaced within the circuit of the Leach plant.
[image: ]Leach Tank 3.2 to be replaced

Figure 1: Leach tanks circuit module 2 with tank 3 indicated




1.2 [bookmark: _Toc490743207]Description of Equipment
Details of existing tank and components which forms part of its structure, and thus part of the scope for this RFP are as below:
Leach Tank 3.2 is a vertical and cylindrical flat bottom tank with open top.
· Design Code BS 2654: 1973 (Existing tank). New tank to be built to API 650-2013
· Baffles											
· Nozzles with flanges to BS 4504 slip on flanges
· Manholes, covers, gaskets and all bolting sets
· Wind girder										
· Launders
· Agitator gearbox bridge and platform
· Agitator shaft limit ring in the bottom of the tank
· Upcomer 
· Airlift
· Walkways & Stairs
· Interconnecting pipework

The Tank Geometric requirements:
· Height 13290mm, freeboard 765mm
· Internal Diameter 12070mm
· A gross capacity of 1521 m3
· An Operating capacity of 1433 m3
· Fitted with a 260kW agitator with gearbox resting on a frame that is bolted onto the top of the tank. Total of this (agitator, gearbox c/w support frame) is approximately 46 tons.
· The associated torque of the agitator is 248.6 kNm 
· Agitator Power input: 260 kW
· Foundation: concrete ring type with concrete foundation pad topped with a bitumen layer
Typical characteristics of the leach solution that is leached in this tank are as follows:
· Media: Acid Slurry
· SG: 1.75 – 1.9
· pH: 1.9
· Temperature: 35°C (average)
Included in this document will be the complete drawings for a conventional remake of the original tank and ancillary works.  The tenderer will have to submit a base case tender for the conventional tank and construction methodology, however contractors are encouraged to submit / include value add proposals with regards to design, time and minimised in-situ works as alternatives.

1.3 [bookmark: _Toc490743208]The Works
The following is a brief synopsis of the scope of work.  The complete and exhaustive scope of works can found in Section 3.  For this tender the works will include the following, but not be limited to:
Prior to carrying out the works the contractor will do site measurements and an installation methodology study to ensure practical resource allocation, positioning of cranes and conduct all safety aspects to ensure that the work is completed safely, within budget and in accordance to referenced standards.

The works shall be completed totally conforming to drawings, data sheets, specifications and standards as furnished herein, and the Tenderer must allow in the tender for all labour, all materials not indicated as Owner/ Free Issue Material, equipment and on site transport and everything else necessary for the execution and completion of the works in accordance with the tender documents.

The tank will form part of the support structure for the agitator, gearbox and platform assembly.  Details of these external loads to the tank are listed on drg M 556667 A.  The steel load account for approximately 46 tons, the additional load that will be carried is the downward force exerted by the mixer.  The total downward load is indicated as 70 761.6 kg as shown on drg M 556667 A.
The top of the tank will be fitted with a stiffening ring (wind girder) as per drawing 07-23-2004.

All steelworks on the tank will be as per API 650: 2013 making use of EN 10025-S355 JR Carbon Steel. 

The tank will be lined internally making use of layers of 6mm thickness 5073 cured butyl rubber as per GC 14 and on relevant drawings.  

The Tank will be painted externally as per RUL GC 12 Specification.

The tank will be fitted with 4 baffles equi-spaced at 45 degrees as detailed on drwg 07-10-0124 the baffles to be manufactured to drwg 07-10-2015.
The tank will be fitted with upcomers, air lifts plus launder and transfer boxes and chutes as detailed.
The tank floor will be fitted with a limiting ring and baseplate as detailed on vendor drwg M 556667 A.
The walkways attached on top of the leach module will be as per drwg 07-23-2006. See figure 2 below with the aerial detail of the walkways and platforms.
The bridge & frame for the agitator drive assembly that attach to the top of the tank will be as per drwg 07-23-2002.
1.3.1 [bookmark: _Toc490743209]Fabrication
For the manufacture and engineering works of the tank, the selected tenderer will ensure that the following specifications, standards, regulations and codes of practice are adhered to.
a) Specifications, Standards, Regulations and Codes of Practice
· BS 1560, Steel Pipe Flanges & Flanged Fittings (normal sizes ½ in. to 24 in). Part 2-metric dimensions.
· ASME API 650, Welded Steel Tanks for Oil Storage
· SME BPVC Section VIII, Division 2- Alternative Rules
· ASME BPVC Section IX- Welding, Brazing and Fusing Qualifications

b) RUL Specifications
· RUL Spec. No. GC 01: General Specification for Site Work
· RUL Spec. No. GC 02: General construction – Concrete
· RUL Spec. No. GC 04: General Construction Specification Structural Steel
· RUL Spec. No. GC 05: General Specification for Erection of Steel
· RUL Spec. No. GC6:  Specification for Installation of Equipment and Materials.
· RUL Spec. No. GC 09: Pipework 
· RUL Spec. No. GC 12: Industrial Painting
· RUL Spec. No. GC 14: General Work Procedure for Rubber Lining
· RUL Spec. No. GC 17: GRP Lining of Concrete
· RUL Spec. No. GC 18: Handrails and Metal Flooring
· RUL Spec. No. GC 46: G.R.P lining of steel vessels



c) Welding
· Welding electrodes shall comply with the latest editions of the following: SANS 10162: PART 1.
· Welders shall be certified as approved EN 287-1, (Qualification test for welders) as required by BS EN 14015.

d) Surface Finishes
· External painting of the tank shall be in accordance with the attached specification RUL GC-12. The cleaning and surface preparation procedures to ensure grade A level of cleanliness as per sub clause 7.5.1 of GC-12. Coating specification to be as per sub clause ’10.2 High corrosion 2 coat system of GC-12. Final coat of paint shall be acid proof paint or any alternative acid proof coating/lining.
· Internal rubber lining of the tank shall be in accordance with the attached specification GC 46.

e) Materials of Construction
· 
In general, the tank and attachments shall be manufactured from EN10025: Part 2-2004 S355 JR  SABS43 A Grade 43 A, GRP lined internally and painted externally.

f) Mechanical Requirements
· Bolts shall project by not less than two thread pitches and not more than one bolt diameter beyond the surface of the nut when properly fastened. Washers to be used under all nuts.
· All flanges will be drilled to BS 4504 Table 16.
· The drilling of all bolt-holes for all flanges of external and internal nozzles shall straddle the principal center lines.
· Bolts used for pipework connections will be HDG grade 4.8.  Bolts used for all other structural connections will be grade 8.8 black bolts.
· All nozzles 50 NB diameter or more shall be stiffened with as per API 650 requirements.
· All equipment or items to be lifted into position will be fitted with designed lifting lugs properly detailed on design and shop drawings and approved by RUL engineer.

g) Quality Control, Inspection & QA/QC procedures
· Equipment and fabrication process may be inspected by the RUL or the appointed representative during fabrication. This, however, does not relieve the contractor of his responsibility to ensure that the tank is repaired in accordance with approved specifications and drawings, to best engineering practice and in accordance with an approved quality control plan and program. 

· RUL or the appointed representative shall be allowed reasonable access to the contractor’s works to inspect the work throughout the various stages of the project and shall have authority to reject any work or materials that do not comply with the approved drawings and specifications.

· Before calling RUL’s inspector for final inspection of the works, the Supplier must satisfy himself that the repair work complies with all specifications, drawings and data sheets.  All dimensions stated on the drawings shall be checked and actual measured dimensions are to be recorded on an approved Inspection Control Sheet which must show how all listed drawing dimensions, including any stated tolerances and the applicable drawing zones, as well as the actual measured dimensions and tools/instruments used for measuring.  

· All applicable quality documents and certificates shall be made available to the RUL’s representative and shall be kept on file updated on a day-to day basis.  On completion of the works the data pack of QA/QC documents will be handed over to RUL’s representative.

· Any deviations from the approved specifications/drawings/data sheets must be authorized by the RUL’s representative.  Authorization for such deviations can only be obtained by means of a properly documented “Concession Application” which must be signed by all concerned parties.

· Welders and artisans performing the work must be qualified.  All welders carrying out welding for the execution of this contract must be coded for the duration of the work to level G3 (20mm plate vertical).

· All welding conducted in the process of fabrication the tank will be subjected to quality control procedures as prescribed by API 650-2013.  Testing will include but not be limited to MPI and vacuum box testing on the floor welds.  The contractor will be responsible for compiling and implementing a QA/QC plan during the manufacturing/repair process.

· The contractor will be responsible for appointing a third party inspection authority to verify that QA & QC requirements have been met. 

· All rubber lining works will have to be subjected to testing and quality control procedures as specified in GC 46.

h) Supply
· The contractor shall ensure that all equipment is adequately protected / packed / crated to prevent damage during transport and off-loading on site.  Damaged equipment will not be accepted on site or at store. RUL’s Engineer shall be contacted prior to delivery to arrange unloading on site.
· It is the contractor’s responsibility to satisfy himself that all equipment arrives on site in an undamaged condition.
· A detailed packing list must accompany the equipment together with the relevant delivery note and copy of the inspection release certificate. A copy of the signed delivery note and the original “Final Inspection” release certificate must be submitted to the RUL’s Engineer.
· The contractor shall ensure that a delivery transmittal is signed off for all the materials supplied by owner, with all the required documentations i.e. material certificates and copies for these transmittals are properly filed and distributed to RUL.
· A suitable laydown area will be identified for off-loading.  The contractor will be responsible for loading, transporting and offloading all material, personnel and equipment between the laydown area and point of installation.  

i) Installation
· The selected tenderer must comply with the attached Rössing specifications for construction on site and with the Rössing Site Rules and Regulations.
· No installation or construction work shall commence without having all required permits and signed off risk assessments in place. 
· Since the plant will be operating during installation and construction, it is essential that the selected tenderer have his site representative attend production and maintenance planning meetings as communicated in addition to the regularly scheduled project meetings. 
· Unplanned interruptions to production as a result of the selected tenderer’s actions shall lead to penalties being imposed.

j) Integration
· Pipework, Walkways and launder integration
· The Pipework and launders of the new tank will be connected to and integrated with the existing module 2 pipework and launder network.
· The selected tenderer will be responsible to measure, cut to suit and integrate the pipework and network taking full cognizance of the rest of the module that may be in operation.
· Tie-in and connection of pipe works will be carried out under Project Engineer and Operations representative’s supervision.
· Intermittent and temporary interruptions to the leaching process must be properly coordinated and planned in advance.
· Unplanned interruptions to productions as a result of the selected tenderer’s actions shall lead to penalties being imposed.

· Motor, gearbox and agitator
· RUL will supply the motor, gearbox and agitator. Any steel repair and (or) rubber lining repair on the agitator will be selected tenderer’s responsibility. It will be successful bidder’s responsibility to assemble and install these components.
· Electrical and instrumentation installation and connection wil remain RUL’s responsibility.

k) Commissioning
· No works will be accepted by RUL without the necessary hydrostatic and product run tests, motor heat run and vibration analysis of the agitator drive assembly. A formal commissioning of the works must be carried out. 
· Standard RUL commissioning and signoff sheets to be provided by RUL’s representative.
· A separate risk assessment will be compiled and signed off for the commissioning.

1.4 [bookmark: _Toc490743210]For Tender Purposes
The Tenderer must attend the compulsory site inspection, which date and time shall be as advertised by the Procurement department of Rio Tinto.  The venue shall be at the offices of the Engineering Projects Department, on the Rössing mine in the vicinity of Arandis.  Purpose of the site inspection shall be to introduce all prospecting Tenderers into the scope of works and familiarise them with the site conditions.  Tenderers will sign an attendance certificate to declare familiarity with site and documentation.  
Rio Tinto does not bind itself to accept the lowest or any tender, nor will it assign any reason for the rejections of any tender.
All tenders submitted will be subject to the regulations of the RUL Procurement Department of Rio Tinto.
Constant supervision and full time safety officer on site is a contractual pre-requisite and tenderers must submit their pricing and schedules in accordance with this knowledge.  No change in key personnel on site may take place without written application for a change out.  The alternative individuals must be nominated and written agreement to the replacement be given by the RUL Engineer.  No work may be done without the identified supervisor or his appointed delegate (also nominated and agreed to be the delegate in writing by the RUL engineer).

1.5 [bookmark: _Toc490743211]Description of Site and Access
The Rössing Uranium mine is located approximately 9km (14.6km on road) southeast of Arandis, a small town in the Erongo Region of Namibia.  The town is situated approximately 300km from Windhoek and 60km east of Swakopmund.
The construction site for the new tank is located in the exact location as the existing Leach tank 3.2 in the processing plant of the Rössing Uranium Mine.

1.6 [bookmark: _Toc490743212]Tender All-Inclusive
The Tenderer must allow in the tender for all labour, VMC truck, grit blasting, cutting & welding equipment, all consumables for carrying out the works, on site transport and everything else necessary for the execution and completion of the works in accordance with the tender documents. 

The following items are specifically excluded from the scope of works:
· All materials (contractor to furnish BOM for all works to RUL for procurement).
· Electrical & instrumentation works


1.7 [bookmark: _Toc490743213]Precedence of Documents
For the construction of the tank, SABS 1200 will be referred to should any discrepancies be encountered in the Rössing Standard Specification or where no Specification is provided. In the event of any discrepancy, the documents will rank in order of precedence as given below:
1. This Scope of Work document
2. Approved construction drawings (Annexure 1)
3. The Variations and additions to the standardized specifications
4. Specifications, standards and code of practice (Annexure 2)

1.8 [bookmark: _Toc490743214]Safety Manual for Contractors
The Tenderer is referred to Rio Tinto’s “Safety Manual for Contractors”, which must be adhered to at all times.  A copy of the document can be obtained at the HSE Department of RUL Rio Tinto.

The Contractor must give special attention to the Health and Safety requirements set by Rio Tinto in particular the Safety Training and Plant induction required by all persons that will enter and work on site.  Plant induction takes about 1 week.

The Contractor shall appoint a Responsible Person, as well as an assistant for him and their names shall be forwarded to the Engineer in writing before any work may commence.  The Responsible Person shall legally be responsible for all safety on site.  No work may be executed on site if neither of these two persons is on site.

The Contractor will be responsible for the safety of his personnel and the site in general at all times.  All laws, rules, and regulations including the Machinery and Occupational Safety Act shall be strictly followed in this regard and all the necessary precautions and measures shall be taken to ensure the safety of personnel, the public, and equipment.


2. [bookmark: _Toc490743215]CONTRACT

The contract consists of the following documents:
2.1 [bookmark: _Toc490743216]Key Terms
Key Terms means the document named Key Terms forming part of the Contract, but not including the Schedule to that document.
2.2 [bookmark: _Toc490743217]The Company General Conditions for Construction
The General Conditions of Contract applicable to the Contract are the Company General Conditions for Construction Services, a copy of which is included in the tender documents from Rio Tinto Procurement.
2.3 [bookmark: _Toc490743218]Schedule A (Works)
Works means the physical works or improvements which the Contractor is required to perform, complete and hand over to the Company under the Contract and includes the supply, hire or provision of any Goods as required for the performance of those physical works or improvements.
2.4 [bookmark: _Toc490743219]Schedule B (Prices)
Prices mean the Summary of the Bill of Quantities (BoQ).
2.5 [bookmark: _Toc490743220]Schedule C (Works Timetable)
Works Timetable means the schedule set out for the effective monitoring of the progress of the Works which must clearly show the following as a minimum (where applicable):

a) Receipt of order or instruction to proceed.

b) Site measurements and desk study

c) Procurement of individual major items of bought-out materials/equipment.

d) Manufacturing period of the individual major components.

e) Corrosion protection of equipment.

f) Preparation for shipment and delivery to site.

g) On-site installation.

a. Programmatic construction methodology to be represented in schedule.
b. Stage gate approvals and milestones as required for QA/QC

h) Works assembly and testing.

i) Tie-in, Final filling & commissioning

j) Handover 
 
Commencement date:	TBD
Completion date:		TBD
Submit separate MS Project sheet

2.6 [bookmark: _Toc490743221]Schedule D (Contract Price Breakdown)
Contract Price Breakdown means the full bill of quantities as submitted by the tenderer and accepted by RUL is a breakdown of the pricing summary as specified in Schedule A. Not part of this document, separate MS Excel sheet.
2.7 [bookmark: _Toc490743222]Schedule E (Site Specific Terms)

2.8 [bookmark: _Toc490743223]Schedule F (Special Conditions) (none)

2.9 [bookmark: _Toc490743224]Schedule G (HSE Policies and Standards)
HSE Policies and Standards are defined in Clause 31.3(a) in the General Conditions of Contract.

2.10 [bookmark: _Toc490743225]Appendix to Tender (any other schedules)


3. [bookmark: _Toc490743226]SCHEDULE A-WORKS
3.1 [bookmark: _Toc490743227]Details of Contract
The contract shall be executed briefly as follows:
a) Uninstallation of all the tank’s auxiliaries, i.e. gearbox, agitator, baffles, launders, upcomers, launder boxes, bridge including walkways and floor centre cone (limiting ring).
b) Uninstallation all associated pipe works.
c) Demolishing of tank which includes cutting it up, burning out the rest of the rubber on the shell and floor steel plates and disposal of the tank including all and any attachment which will not be re-used.
d) Supply of bill of materials to RUL for procurement of materials.
e) Pre-fabrication and revamp of any materials which shall be re-used.
f) Fabrication, corrosion protection and site installation
g) Quality Control
h) Site testing 
i) Commissioning
j) Site clearance and cleaning
k) Handover
The project will be carried out while the Rössing Uranium processing plant is in operation. The Tenderer must provide in his tender for any delays due to coordinating or wait for module days as communicated should these affect the contactor’s works.
The selected tenderer must attend weekly production and maintenance planning meetings to get more clarity on when and what time module days or maintenance works could interfere with his execution of the works.
The selected tenderer  will be required to use his own cherry picker, Hi-Up trucks, Man basket, etc. and transport for material from their position of manufacture and/or storage to site.  The Contractor must take note of the special requirements when working with cranes on site and must allow for any delays that might occur due to Rio Tinto’s standard safety practice. The contractor should be organized in such way that should he experience any equipment failure he immediately makes other arrangements to omit any delays to the project execution.
Any truck with crane attachment such as a Hi-up must have remote control operation.
Special care must be taken not to damage or disturb any of the existing services such as overhead services.  The selected tenderer is prohibited to construct any new roads, or portion of road unless instructed to do so by the Engineer.  The selected tenderer shall only use existing access ways.
The Contractor must give special attention to the Health and Safety requirements (SHE) set by Rio Tinto in particular the Safety Training, Plant induction required by all persons that will enter and work on site.  Plant induction takes about 1 week.
The Contractor shall appoint a Responsible Person, as well as an assistant and a full time safety officer for him and their names shall be forwarded to the Engineer in writing before any work may commence.  The Responsible Person shall legally be responsible for all safety on site.  No work may be executed on site if neither of these three persons is on site.
The Contractor will be responsible for the safety of his personnel and the site in general at all times.  All laws, rules, and regulations including the Namibian Machinery and Occupational Safety Act shall be strictly followed in this regard and all the necessary precautions and measures shall be taken to ensure the safety of personnel, the public, and equipment
The Contractor will be restricted to the use of the site, and he must agree with the Project Engineer of Rio Tinto to the size and position of the areas required for the proper execution of the works.  
 
3.2 [bookmark: _Toc490743228]Materials Required for this Project
All materials to be free issue by RUL. This includes steel plates, rubber, grit, primer, intermediate and final coat, GRP materials as well as associated consumables. PPE and welding rods are excluded from free issue supply. The contractor must however supply a bill of materials needed to complete the scope of work along with the bid proposal. Materials lead times must be considered, and thus it is the contractor’s responsibility for proper material storage, loss/damage and timeous order through RUL representative.

3.3 [bookmark: _Toc490743229]Included in the Scope
3.3.1 [bookmark: _Toc490743230]Demolition of Old Tank
This will entail uninstallation of all the tank’s auxiliaries, i.e. gearbox, agitator, baffles, launders, upcomers, launder boxes, bridge including walkways and floor centre cone (limiting ring). The gearbox with its motor shall be replaced with a new one by RUL. The agitator shaft, blades and gearbox support frame shall be revamped for re-use if still in good condition. The contractor will be responsible of any repair work required for this. 
The contractor will be responsible for cutting the tank into steel sections, and transporting it to a designated area where rubber can be burned off. The contractor shall be responsible for the transportation of the same old material from the said area to the designated disposal for waste materials.
3.3.2 [bookmark: _Toc490743231]Concrete Foundation
The existing concrete foundation will be inspected by RUL once the old tank has been removed. The contractor will carry out any repair work to it in compliance with RUL GC-02. The top of the foundation is to be topped with a layer of mixed sand and bitumen.
3.3.3 [bookmark: _Toc490743232]Tank Floor Fabrication
The tank floor is to be fabricated as per Drawing No. AMDRW-RIO-0244-002. Civils should be completed before the floor installation. Fabrication of the floor must conform to API 650. Contractor shall make provision for the installation of the base plate for the D-door when fabricating the floor. The old centre cone must be repaired where required and installed thereafter. 
The contractor shall be fully responsible for the quality control and testing as per API 650 requirements, and shall provide all the necessary test equipment.
3.3.4 [bookmark: _Toc490743233]Tank Shell
Fabricate the tank shell according to the fabrication drawings provided. Tank shell comprise of the shell steel strakes, from bottom to top, the associated nozzles and their compensation pads, D-door complete with the cover and Davit’s arm, earthing lugs, the T-beam supports for the bridge structure, the wind girder and openings for the various launders. The shell shall be fabricated in conformance with API 650 and all the NDE tests must be carried on all welds as specified in this code.
As part of the tank shell, an 800mm x800mm D-door complete with the cover and Davit’s arm must be fabricated as per drawing AMDRW-RIO-0224-004 & AMDRW-RIO-0224-005 respectively and installed at the bottom strake of the tank. All necessary quality control and testing must be observed for this fabrication and installation.
3.3.5 [bookmark: _Toc490743234]Tank Attachments
The following tank items shall be replaced:
· Baffles arms
· Upcomer brackets
The baffles, upcomer pipes & boxes, overflow and bypass launder, agitator shaft and impellers shall be repaired as per engineer’s instruction. Repairs will typically include metal repair and rubber work. Any repair work shall be subjected to NDE tests. Please note that all attachments should be installed after fabrication and any repair.

3.3.6 [bookmark: _Toc490743235]Tank Top Structure ‘Bridge’
This entails repair to the support frame of the tank’s drive system including the walkway platform, handrails and kick plates and all associated step ladders. Repair could mean replacement of some structural members of these components or replacement of the entire item. This will be determined once close inspection is carried out after uninstalling these structures.

3.3.7 [bookmark: _Toc490743236]Grit blasting
The inside and outside of the tank, including its annular ring and wind girder and all attachments must be grit blasted prior to any coating and lining process. The blasting of the tank shall only be permitted in Leach area during night shift. The blasting must conform to Swedish Standard SIS 05 5900 SA 2 ½ with a surface profile of 40 to 60 microns.
Blasted cleaned surfaces shall not be left uncoated for periods exceeding four (4) hours in clear weather. Proper housekeeping, clearing and cleaning must be done in the area after sand blasting.
3.3.8 [bookmark: _Toc490743237]Rubber Lining
The interior of the tank, including all interior attachments as well as the wind girder, D-door, launders and flanges must be rubber lined according to the RUL GC 14 specification. 
The floor shall be rubber lined with double layer of rubber. The bottom section (the first 1.5m from the floor) of the tank shell shall be rubber lined with double layer. All baffles and blades shall be rubber lined with double layer. The lining contractor shall be fully responsible for the quality control and testing and shall provide all the necessary test equipment.

3.3.9 [bookmark: _Toc490743238]GRP Lining
The tank’s concrete base and section of the tank shell exterior (o.5m from bottom) must be lined with GRP material conforming to the RUL GC 46 specification, with an approximate area of 21 m2 to be lined.
All launder flanges and sections of the tank shell (outside of the tank) around the launders to be GRP lined, approximately 12 m2 area.
The top structure shall be GRP lined underneath as well as the four sides, approximately 550 m2 area.
The lining contractor shall be fully responsible for the quality control and testing, and shall provide all the necessary test equipment.

3.3.10 [bookmark: _Toc490743239]Painting
The outside of the tank, including all external attachments must be painted according to RUL GC 12 specification. This area is approximately 550 m2. The top coat of the paint must be strictly acid proof or any alternative coat that has this characteristic. 
The contractor shall be fully responsible for the quality control and testing, and shall provide all the necessary test equipment.

3.4 [bookmark: _Toc490743240]Excluded from the Scope
a) Detail engineering design of the tank. A set of detail fabrication drawings will be supplied to the Contractor.
b) All external piping not mentioned above, are excluded from this SOW.
c) Scaffolding, to be supplied and erected by a RUL sub-contractor.
d) All cranage to be supplied by RUL. Contractor must provide his own riggers.
e) Everything not mentioned in this document.
3.5 [bookmark: _Toc490743241]Scope Change
RUL does not foresee the need for additional work over and above this scope of works. However in the event of additional works being identified, the RUL coordinator and the contractor will agree (formally in the form of an email upon a request from the contractor) on the extent of such additional works. No work to be carried out without an official Works Order from RUL. Claims for additional works carried out by the contractor without prior notification and approval by RUL will not be considered for payment to the contractor. 
· When additional works are required, the contractor will provide a quotation for the works and the cost for such works will be determined from rates supplied by the contractor for such works.
· RUL may omit / remove some work items in this scope of works. In such instances, payment for such works not carried out will be subtracted from the total contract sum.
· If time constraints change due to breakdowns or changed priorities, causing overtime, this must be approved by RUL coordinator. This additional cost will be detailed on the standard contractor’s cost & production report and will be calculated as the difference between the standard time rate and the overtime rate.
· The work schedule may be changed at any time depending on the urgency to complete the works.
· In any of the above instances, the Rössing Representative will ensure all documentation to support the changes is retained for reference to reconcile with relevant invoices.
· Proof of training and proper credentials may be required for select services. The maintenance of these credentials is required throughout the life of this contract at the service provider’s expense.

4. [bookmark: _Toc490743242]CONTRACTOR RESPONSIBILITY
The contractor will be responsible for the following:
(a.) Comply with all RUL HSE Standards and Policies.
(b.) Carry out Critical Control Checklist for all the critical risks associated with the works prior to commencement of such work every day.
(c.) Ensure that all personnel have received the necessary health and safety clearances before they can work onsite and that all clearances and inductions are valid for the duration of the works.
(d.) Provide a Job Hazard Analysis (JHA) as part of RUL HSE requirements that outlines how all hazards are controlled. The contractors’ proposal will not be considered without this safety management plan.
(e.) Carry out housekeeping to ensure that the worksite, site office and ablution facilities are maintained as required by minimum RUL HSE policies.
(f.) Provide a trained fire watchman and all other personnel required for at all times, for the safe completion of the work as described herein.
(g.) Make provisions for third party ND testing of all the steelwork.
(h.) Make provision for the supply of a compressor for grit blasting purposes.
(i.) Supply all hot work equipment and consumables.
(j.) Maintain a daily records book to ensure that all delays by both parties are recorded. It is the contractor’s responsibility to ensure that the book is signed by the assigned RUL representative.
(k.) Provide all personnel with the required tools and equipment to ensure service delivery to the minimum required standards.
(l.) Provide transportation facilities for personnel, equipment and tools to and from site and a minimum 6000 kg GVM truck with lifting capabilities for the collection of spares from stores and transportation of steel, machinery and equipment when required.
(m.) Transportation of all prefabricated and fabricated steel structures from the contractor’s workshop to the installation site at RUL as and when required. 
(n.) Communicate any additional works and deviation from current works with a RUL coordinator, Engineer or relevant person prior to the commencement of such works. Additional works to be quoted as soon as required before approval by RUL.
(o.) The contractor to provide labour rates for all the personnel working on site including supervisor, safety advisor, different types of artisan and general workers.
(p.) Provide all Civil Materials i.e. Cement, Grout, bricks etc. for civil works and repairs on the tank base.
(q.) The contractor to provide daily progress report to the engineer on the progress made with regard to the project plan.
(r.) The contractor shall comply with all engineering standards and engineering best practices. Any deviation or substandard work will be corrected at the contractors own cost.
(s.) Provide a contractor supervisor and safety advisor for the entire duration of this contract to supervise all contractor personnel and oversee all works onsite.
(t.) Provide proof of expertise, qualification and certification for the welders, fitters and all relevant personnel to be submitted with the tender document. 
(u.) Ensure that all spares are on site 7 days before any works requiring such spares commence.
(v.) Provide a list of all the equipment to be supplied for the duration of the project.
(w.) Declare all tools and equipment at the Mine Entrance before entering the mine site.
(x.) Provide all ventilation equipment (VE) to operate continuously for the entire duration of the project. The Contractor will ensure that the VE is operational at all times.
(y.) Make provisions for daily atmospheric testing by RUL in the tank before the commencement of daily activities, and obtain all relevant permits on a daily basis as required.


5. [bookmark: _Toc490743243]RUL RESPONSIBILITY
Rossing Uranium will be responsible for the following:
a) Afford the contractor personnel access at all reasonable times to the premises to enable them to comply with this project
b) Site inspections.
c) Quality inspection and safety interactions including performing Critical Control Field Verifications.
d) Provide a location where the contactor may be allowed to place a container as a site office, lunchroom and ablution facilities.
e) Provide the minimum required cranes upon assessment of the lifting needs with the contractor.
f) Provide the minimum Scaffolding required.
g) Provide the painting consumables.

6. [bookmark: _Toc490743244]CONTRACTUAL REQUIREMENTS
6.1 [bookmark: _Toc490743245]Quality
The Contractor must supply the Employer with a Quality Control Plan (QCP), which must;
a) document how the requirements of the Contract will be met and what documents will be used to assure compliance, including Sub-contractor’s and suppliers’ work;
b) Contains the Welding Procedure Specification (WPS), Procedure Qualification Record (PQR), the employees’ competency records, material certification for steel materials and all consumables. It must also contain the calibration certification of equipment used for quality control.
c) Be approved by the Rossing Representative before work commences.
d) identify and trace the components of the Contract in accordance with Contract requirements;
e) provide separate inspection and test plans for each requirement for each separate component of the Contract, with hold or witness, review or surveillance points for inspection, testing and verification as required under the Contract;
f) Contain the identification of non-conforming components. The Contractor must advise the Employer of any non-conforming component and submit for approval, a proposal on addressing the non-conformance by either:
(i) waiver;
(ii) rework;
(iii) repair; or
(iv) replacement; and
(v) record the approved disposition of the non-conformance; and
g) Upon completion of inspections and tests, be updated with documents as necessary to verify that the components conform to the Contract requirements

Note: The contractors’ proposal will not be considered without this Quality Control Plan (QCP).

6.2 [bookmark: _Toc490743246]Project Plan
6.2.1 [bookmark: _Toc490743247]Construction Timeline
Within two (2) weeks of the acceptance of this tender, the selected tenderer shall provide a detailed project delivery plan, providing information on labour and plant resources and an estimated cash flow (S-curve). The critical path shall be clearly defined and the programme shall be drawn up in sufficient detail. The contract is to be completed in 305 calendar days, including Saturdays and Sundays and public holidays as mentioned below.
A ten-months-duration for the Project has been proposed above however, the successful Contractor will work with the Company to endeavour to reduce the overall duration of the Project.
6.2.2 [bookmark: _Toc490743248]Namibian Public Holidays
Extract from the Government Gazette no. 125 dated 20 December 1990 Act no. 26, 1990
PUBLIC HOLIDAYS ACT, 1990
SCHEDULE
New Year’s day
Good Friday
Easter Monday
Independence Day (the twenty-first day of March)
Workers Day (the first day of May)
Cassinga Day (the fourth day of May)
Ascension Day
Africa Day (the twenty-fifth day of May)
Heroes’ day (the twenty-sixth day of August)
International Human Rights Day (the tenth day of December)
Christmas day (the twenty-fifth day of December)
Family Day (the twenty-sixth day of December). 

6.3 [bookmark: _Toc490743249]Sub-contractor
Certain works might have to be executed by a specialised Sub-contractor. This works are as follows, but not limited to:
a) Civil Works
b) Rubber lining, grit blasting, painting & GRP lining.

The Contractor shall state in his Tender, which sub-contractor he intends to employ for any of the specialised works.  RUL reserves the right, to accept or reject the specialised Sub-contractor if previous work was of an unsatisfactory standard
6.4 [bookmark: _Toc490743250]Reporting
6.4.1 [bookmark: _Toc490743251]Daily Progress Report
The listed information below will be completed and submitted daily as per the printed daily contractor field progress report and the contractor cost and production report.
a) Daily resources, both labour and equipment (including Sub-contractor);
b) Deliveries received;
c) Progress achieved;
d) Occupational health, safety and environmental incidents;
e) Site visitors;
f) Instructions received from Employer representative.
The selected tenderer will also keep a site diary and log sheets on a daily basis to account for work done, hours worked and equipment used. 

6.4.2 [bookmark: _Toc490743252]Weekly Progress Report
The Contractor must provide to the Employer weekly progress reports to the Employer which contain as a minimum.  
a) a summary of significant work activities (including those undertaken by Sub-contractors) undertaken in the period from the date of the last report to the current report;
b) a summary of progress (including progress by Sub-contractors) against the schedule;
c) a summary of occupational health, safety and environmental incidents;
d) a report providing the current status of all deliverables, including: due dates, delivered dates, review cycles and results;
e) a resources report, including any issues with respect to labour and equipment levels;
f) a list of all action items closed during the period or outstanding;
g) a list of correspondence that requires a response from the Employer, but for which no response has been received; and
h) a list of Employer correspondence to the Contractor for which a response is outstanding, and an estimate of the response date.
6.4.3 [bookmark: _Toc490743253]Monthly Progress Reports
The Contractor must provide to the Employer monthly progress reports, which contains as a minimum, the following for the period:
a) a summary of significant work activities (including those undertaken by Sub-contractors) undertaken in the period from the date of the last report to the current report;
b) a summary of significant work activities (including those undertaken by Sub-contractors) undertaken in the period between the current report and the next report;
c) a summary of progress (including progress by Sub-contractors) against the Timetable;
d) a summary of occupational health, safety and environmental incidents;
e) a report providing the current status of all deliverables, including: due dates, delivered dates, review cycles and results;
f) a financial report, including payments envisaged during the next three months;
g) a resources report, including any issues with respect to labour and equipment levels;
h) a list of all action items closed during the period or outstanding;
i) a list of correspondence that requires a response from the Employer, but for which no response has been received; and
j) a list of Employer correspondence to the Contractor for which a response is outstanding, and an estimate of the response date.

6.5 [bookmark: _Toc490743254]Generals
· The contractor will be deemed to have visited the site and is fully acquainted with site conditions and scope requirements. No claims for alleged unawareness will be entertained. 
· Site meeting to be arranged 1 week after the tender has been sent out to contractors. The contractor must ensure that they have access to the work site and have all the necessary PPE. 
· Reference made to scaffolding throughout the documents; the contractor to evaluate and prepare any other method that could results in time and cost saving. 
· Levels and dimensions shall be checked on site BEFORE work commences and shall be the contractor’s responsibility. Do not scale dimensions.
· Any discrepancies and ambiguities on the engineer’s drawings to be reported to the Engineer in writing and to be clarified by them only.
· Benchmark for this project to be established on site.
· All equipment brought onto Rössing site must be declared at the main gate, failure to do so could cause delays when trying to remove equipment from site.

6.6 [bookmark: _Toc490743255]Provisions within the Tender
6.6.1 [bookmark: _Toc490743256]Preliminary & Generals
The preliminary and General Items shall conform to SABS 1200A Section 8 and where amended by the engineer.
For Fixed and Time related Charges under sections 8.3.2 and 8.4.2, the facilities applicable to this contract shall only include the following:
· Offices and Storage shed
· Safety requirements
· Tools & Equipment
· Access
· Plant
· Name boards,
· Quality Control and Inspection: The contractor will make provision for quality tests as required by API 650.
6.6.2 [bookmark: _Toc490743257]Variations to Lump Sum
Only the following variations are permissible:
· Walkway platforms, handrails and kick plates and all associated step ladders. The selected tenderer will therefore submit hour rates for equipment and labour resources to allow for simple variation re-measurement on agreed rates.
6.6.3 [bookmark: _Toc490743258]Payment
Payment will be made monthly on the basis of completed works. Requests for payments must be submitted to the Engineer in the form of a payment certificate. All payments are to be submitted in the detailed format as per Bill of Quantities.  Payment for any materials e.g. consumables on site will be allowed up to 80% of the material invoice value.  The selected bidder must take note that no payment for materials on site will be carried out without submission the said invoices.  

6.7 [bookmark: _Toc490743259]Contractor Experience
· The contractor to ensure that the credentials (CV’s, Qualifications & experience) of all supervisors and artisans are supplied before the awarding of this contract. Failure to supply such credentials will lead to the contractor being disqualified.
· Contractor to provide a list of previous projects and references that are similar to those contained in this scope. 
· Contractor to provide organogram for project and equipment list for this contract.

7. [bookmark: _Toc490743260]SITE ESTABLISHMENT FOR CONTRACTOR
The Contractor will be required to set up a site at Rössing Uranium Mine.  The Contractor will be allowed to place one storage container (permission can be given to bring additional containers on site) on site for the storage of materials and equipment and another to act as site office.  No office space will be available on site. Should the contractor be an onsite contractor with existing site office onsite, no provisions for site establishment will be made under this contract.
Rössing will provide a temporary water and electrical supply point on site to the Contractor free of charge for the duration of the project.

8. [bookmark: _Toc490743261]SURVEY & SETTING OUT OF WORK
The levels in the facility are critical (finishing levels).  The Contractor will therefore check all benchmarks and other levels and dimensions provided on the drawings.
The Contractor will also be responsible for the final measurements of all mechanical and structural elements prior to manufacture and any/all alterations to manufactured items due to incorrect measurements will be the Contractor’s responsibility.
The Contractor is responsible for the setting out of the works and no separate payment will be made therefore as the cost involved for the setting out of the works is deemed to be included in the tendered sum for the item "Other fixed- charge Obligations" in Part 1- Preliminary and General.

9. [bookmark: _Toc490743262]SCHEDULE G-GENERAL SAFETY
9.1 [bookmark: _Toc490743263]General
All work (metal work, grit blasting, rubber lining, GRP lining and painting) will be executed on the Rossing Mine Site. This implies that all the environmental, Health and Safety Standards and Regulations will be applicable to the work sites.
All construction work will be carried out in the Leaching Area at Rossing Uranium Limited. Special clearance and site-specific induction is required to work in this area. This area also contains toxic fumes and as such, necessary precautions will be taken to ensure that the work is carried out safely.
To ensure that zero harm is realised throughout this project, the Contractor is responsible for the following:
· Safe Shift Starts, Risk Assessments and Permit to Work.
· Vehicle brought into the mine must comply with RUL Safety criteria.
· Throughout the project cycle, the Contractor will also be responsible to supply all required PPE, for his/her employees when at any other onsite area that is not the work site, 
· Contractor will be responsible for housekeeping of the work area to minimise tripping hazards.

9.2 [bookmark: _Toc487621461][bookmark: _Toc490743264]RUL Safety Standard JH50/COP/030
9.3 [bookmark: _Toc487621462][bookmark: _Toc490743265]Working at Heights - HSE MS Element 10
9.4 [bookmark: _Toc487621463][bookmark: _Toc490743266]Confined-Space-Procedure- JH50PRC002
9.5 [bookmark: _Toc487621464][bookmark: _Toc490743267]RUL Golden Safety Rules
· [bookmark: _Toc464483352]Isolation & Lockout
· [bookmark: _Toc464483353]Confined Spaces
· [bookmark: _Toc464483354]Working at Heights
· [bookmark: _Toc464483355]Suspended Loads
· [bookmark: _Toc464483356]Positive Contact
· [bookmark: _Toc464483357]Licensed to Operate
· [bookmark: _Toc464483358]Fitness to Work
· [bookmark: _Toc464483359]Traffic Rules
· [bookmark: _Toc464483360]Personal Protective Equipment

9.6 [bookmark: _Toc487621465][bookmark: _Toc490743268]RUL Critical Risks
· Vehicle Collision or Rollover
· Contact with Electricity
· Entanglement and Crushing
· Fall from Heights
· Uncontrolled release of Energy
· Lifting Operations
· Confined Spaces
· Vehicle Impact on Person
· Falling Objects
· Exposure to Hazardous Substances
· Unplanned Initiation of Explosives
· Slope failure
· Rail Collision
· Rail Impact on Person
· Drowning


10. [bookmark: _Toc490743269]APPENDIX TO TENDER
10.1 [bookmark: _Toc490743270]Drawings Schedule
Note: The attached drawings are only for tender purposes.
	Drawing no.
	Description

	M556667 A
	Installation drwg of agitator and tank

	07-10-0124
	No. 3 LEACH TANK

	07-23-2002
	Bridge & frame for the agitator drive assembly

	07-23-2006
	Walkways general assembly

	07-10-2013
	Baffles and upcomers detail

	07-10-0128
	Overflow & bypass launders gate details

	07-10-0129
	Upcomer details

	07-10-5030
	Air lift and foot valve details

	07-10-0110
	Miscellaneous details

	07-10-0127
	Miscellaneous launders

	07-10-0114
	Overflow & bypass general arrangement

	07-10-0129
	Upcomer details

	07-10-0131
	Airlift details

	07-10-2013
	Airlift guide and nozzle details

	07-10-2015
	Details of Baffles & Upcomers

	07-23-0012
	Modifications to suit new agitator shaft

	07-23-0013
	Guide for bearing details 

	07-23-0014
	Guide bearing cover support details

	07-23-2004
	Limit ring and stiffening ring details (wind girder)

	07-10-2002
	General arrangements for walkways

	07-23-0004
	Stair details

	07-23-0006
	Stairs and walkways

	07-23-0009
	Additional walkways

	AMDRW-RIO-0224-002
	Tank Floor Layout

	AMDRW-RIO-0224-004
	No.2 –No.6 Leach Tank D-door details

	07-23-0006
	General arrangement of walkways on top of leach tanks

	AMDRW-RIO-0224-005
	Leach Tank 800x800 D-door Davit Arm Details


10.2 [bookmark: _Toc490743271]RUL Standard Specifications
	Description
	Spec No

	GC 01: SPECIFICATION FOR SITE WORKS
	


	GC 02: SPECIFICATION FOR GENERAL CONSTRUCTION - CONCRETE
	


	GC 04: GENERAL CONSTRUCTION SPECIFICATION FOR STRUCTURAL STEEL
	


	GC 05: GENERAL SPECIFICATION FOR ERECTION OF STEEL
	


	GC 06: GENERAL CONSTRUCTION SPEC. FOR INSTALLATION OF EQUIPMENT AND MATERIALS
	


	GC 09: SPECIFICATION FOR PIPING
	


	GC 12: INDUSTRIAL PAINTING

	


	GC 14: GENERAL WORK PROCEDUE FOR RUBBER LINING
	


	GC 18: SPECIFICATION FOR INSTALLATION OF HANDRAILS AND METAL FLOORING
	


	GC 17: GRP LINING OF CONCRETE
	


	GC46: GRP LINING OF STEEL TANKS / VESSELS

	





10.3 [bookmark: _Toc490743272]Safety Standard

	Description
	Dwg No

	Confined Space
	


	Working at height
	


	Isolation
	





10.4 [bookmark: _Toc490743273]Forms to be completed by Tenderers
Note: These forms must be completed legibly.
Where the space provided in the documents is insufficient, separate schedules may be drawn up in accordance with the given formats.
All schedules and cost/pricing elements shall be scanned and submitted with the Tender Response document via ARIBA.
All such schedules must be signed.






10.4.1 [bookmark: _Toc490743274]General Provisions/ Conditions of Tender
1. This tender is subject to the conditions contained in this form.

This tender is subject to the latest Regulations of the Procurement Department of RUL Rio Tinto (see “general conditions for the supply of construction services”, subsequent amendments thereto and reissues thereof, which include the following:
· Rossing Health, Safety and Environmental  Standards,
· Contract General Conditions.

2. Information regarding sub-contractor / sub-vendor / sub-supplier.

3. Letter of intent from the above Bank or Insurance Company to provide a guarantee within seven (7) calendar days from the date on which the tenderer has been requested to do so by the Procurement Officer of Rio Tinto.


           ……………………………………                                   ………………………………………………………..
                      Date                                                                         Signature (s) of tenderer











10.4.2 [bookmark: _Toc490743275]Information regarding Projects
10.4.2.1 Current Projects
Particulars of commitments on which the Tenderer is at present engaged
Project name	   		Place		      		Contract amount

1. ……………………………..				………………………			…………………………..

2. ……………………………..				…………………			…………………………..

3. ……………………………..				……………………			…………………………..
Contract period			      	Commencing date          Anticipated completion 
date

1. ……………………………..				………………………			…………………………..

2. ……………………………..				………………………			…………………………..

3. ……………………………..				………………………			…………………………..
Engineering firm / 
Principal agent	          		    Contact person		                      	Telephone number

1. ……………………………..		      …………………………		               	…………………………..

2. ……………………………..		       ………………………..		               	…………………………..

3. ……………………………..		       ………………………..				…………………………..







10.4.2.2 Previous Projects
Particulars of previous projects executed

Project name		 	                Place	        	                 	Contract amount

1. ……………………………..	     ………………………	             	…………………………..

2. …………………………….	    ………………………		              …………………………..

3. ……………………………	    ………………………			…………………………..

Contract period   	                     Commencing date            	Anticipated Completion date

1. ……………………………..	       ………………………                       …………………………..

2. ……………………………..	       ………………………                       …………………………..

3. ……………………………..	       …………………..…	                        …………………………..

Engineering firm / 
Principal agent	          		       Contact person     			Telephone number

1. ……………………………..	     ………………………		         …………………………..

2. ……………………………..  	        ……………………	    	          …………………………..

3. ……………………………..	      ………………………		           …………………………..

I / We hereby certify that the above-mentioned additional particulars are fundamentally correct in all respects, and furthermore, I / we confirm that, having regard to the commitments on which I / we am / are at present engaged, I / we shall be able to complete this service within the specified contract period, should the contract be awarded to me / us.

…………………………………..				……………………………………………………..
Date:							          Signature(s) of Tenderer:

10.4.2.3 Schedule of Plant Offered
The Tenderer is to state below each item of major plant which he guarantees to provide on the site within the time indicated hereunder.
	TYPE
	DESCRIPTION AND MAKE
	YEAR OF MANUFACTURE
	NUMBER OF HOURS SINCE NEW *
	NAME OF OWNER **
	WHERE PLANT CAN BE INSPECTED
	DATE AVAILABLE

	









	
	
	
	
	
	



*	In case of major overhauls, state the number of hours since last overhaul.
**	When not owned by the Tenderer, also state whether the plant will be held under a hire agreement or a hire-purchase agreement.
***	State the earliest date available on site or the number of days after award of contract.
The Contractor also undertakes to bring onto the site, without additional costs to the employer, any additional construction plant, which in the opinion of the Engineer is necessary for completing the contract within the tendered contract period.


DATE: ……………………	SIGNATURE OF TENDERER: ……………………………

10.4.2.4 Schedule of Personnel Offered
The Tenderer is to state below the number of each category of personnel who he intends to provide on Site for the execution of the Works and in the case of professional and technical staff the number of years of appropriate experience after qualification.

	
	PROFESSIONAL AND TECHNICAL
		NATIONALITY
	
	EXPERIENCE

	
		NAMIBIAN
		NON-NAMIBIAN
	

	1.	SITE AGENT:
	Name:
	Qualifications:
	
	
	

	2. Site Engineer
Name
Qualifications:
	
	
	

	3. Safety Officer

	
	
	

	4. Site Foreman
Name
Qualifications:
	
	
	

	5. Specialists  (specify, e.g. ):
Boilermakers, Welders, fitters & rubberliners
	
	
	

	6.	OTHER STAFF
	
	
		NO OF

		(a)	Clerical Staff
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	



DATE: ……………………	SIGNATURE OF TENDERER: ……………………………

10.4.2.5 Schedule of Sub-contractors
The Tenderer is to list below the Subcontractors, which he intends to employ to carry out parts of the work. 
If the Tenderer intends to carry out specialized work himself he shall state this here.
A subcontractor is not allowed to employ another subcontractor.
The acceptance of this tender shall not be construed as being approval of any or all of the listed subcontractors.  Should any or all of the subcontractors not be approved subsequent to the acceptance of the tender, it shall in no way invalidate the tender, and the tendered unit rates for the various items of work shall remain final and binding even in the event of a subcontractor not listed below being approved by the Employer.
I. Conventional Sub-Contractors:
	NAME AND ADDRESS OF SUBCONTRACTOR
	SECTION OF WORKS AND ESTIMATED VALUE

	





	


NB:  Should the Tenderer intend to make use of Sub-contractors, all contractual agreements shall comply with the requirements of the Contract and shall be submitted to the Engineer for approval.

DATE: ………………………	SIGNATURE OF TENDERER: ……………………………




10.5 [bookmark: _Toc490743276]Technical Enquiries
	Heading
	Contents

	RUL Authorised person
	Martin Shikongo- Project Engineer or as otherwise notified by an RUL representative

	Name and Address of Employer’s representative
	The Employer : 	
Rössing Uranium Limited
28 Hidipo Hamutenya Avenue
Swakopmund
Namibia
Facsimile :+264 64 520 2254
Telephone :+264 64 520 9111

	Engineer’s Name and Address
	Project Engineer
Name: 	Martin Shikongo
Tel:	+264 64 520 2912
Cell:	+264 81 203 914 2/+264 81 143 145
Email: Martin.Shikongo@riotinto.com

	Form of Programme
	Microsoft office project 2007

	Time for completion of works
	305 Calendar days (provisional)

	Percentage of retention
	The percentage shall be 10% (ten per centum) of the Accepted Contract Amount

	Delay Damages- Amount payable due to failure to complete
	N$ 1000.00 per day

	Defects Notification Period
	365 days calculated from the completion date



DATE: ……………………	SIGNATURE OF TENDERER: ……………………………
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1.0 SCOPE

This specification covers the requirements for clearing and grubbing, excavation, select backfill, embankment and fill, grading, riprap, drainage, road sub-grade, and the railway sub-grade.


2.0 ACTS AND REGULATIONS


The work shall be performed in accordance with the latest edition/amendment of the following Acts and Regulations as applicable:-


(a) Mines and Works Ordinance of Namibia.


(b) Explosives Act and Regulations (Act No.26 of 1956, as amended) of the Republic of South Africa.


(c) BS 1377
Methods of Testing Soils for Civil Engineering Purposes


3.0 EQUIPMENT


3.1. Equipment for construction shall be in first class operating condition, comply with mine safety regulations and suitable to do the work in accordance with the requirements of the drawings and specifications.  The Contractor shall employ sufficient types and classes of equipment to complete the work within the approved construction time scheduled.


3.2. If in the opinion of the Owner, the Contractor is not utilising sufficient equipment of the various types and classes necessary to complete the work on schedule, he may order the Contractor to increase the amount and types of equipment and adjust the methods of construction.


4.0 CLEARING AND GRUBBING


4.1. Clearing shall consist of cutting trees, stumps and bush to approximately ground level, the levelling of all ant hills, and disposal of cleared materials.


4.2. Grubbing shall consist of removal of all growth, stumps, trees, roots, anthills, and all organic matter.


4.3. Areas to be cleared, or grubbed shall be designated on the drawings, or directed by the Owner to the following minimum requirements and as listed herein:-


(a) Areas to be excavated shall be grubbed.


(b) Areas to be filled under concrete slabs shall be grubbed.


(c) Areas to be filled to depths less than one and one half (1.5) meters thick shall be grubbed.


(d) Areas along roadways shall be cleared to a minimum of eighteen meters wide or between slopes, stakes, or as shown on the drawings.


(e) Areas filled to depths over 1.5 meters thick shall be cleared.


(f) Areas along conveyor and power lines shall be cleared fifteen meters wide.


4.4. Before any filling commences, the exposed ground surface shall be inspected and approved by the Owner.


4.5. Removed materials shall be burned or otherwise disposed of in approved areas.  Adequate fire fighting protection shall be available during burning operations and for a sufficient time thereafter to eliminate all fire hazards.  Ashes and debris from burning shall be removed to approved disposal sites.  The Contractor shall obtain all necessary burning or hot work permits.  Other materials and organic matter shall be disposed of by the Contractor in spoil areas within the site limits as directed by the Owner where the material will not obstruct streams or water courses or detract from the appearance of the area.  The Contractor shall obtain the Owner's approval prior to burning.


5.0 EXCAVATION


5.1. The removal and disposal of all materials encountered in one of the following classifications of excavation:-


(a)
Rock excavation shall include all rock in definite ledge formation which cannot be removed except by blasting, barring or wedging, and all detached masses exceeding 3 cubic meters each.


(b)
Earth excavation shall include all materials not defined as rock above, including materials which can be broken by tractor-drawn, or tractor-mounted rippers or excavation shovel without prior blasting.


5.2. The sequence of all excavation operations shall be such as to ensure most efficient utilisation of excavated materials in embankment fill.  If required, suitable materials obtained from the excavation shall be used either in the formation of embankments, sub-grade, shoulders, slopes, or for backfill under, over and around structures or drains and at such other places as directed by the Owner.


5.3. Excavations shall conform to the lines and grades shown on the drawings, and where required shall extend a sufficient distance to allow for forms, installation of services and inspection.  Bottom of all excavations shall be level and cleaned of all loose material.  Unauthorised or over-depth excavations shall be restored at the Contractor's expense by methods designated by the Owner.  Unsatisfactory material below elevations shown on the drawings shall be removed and remedial action taken as directed by the Owner.  All unstable or projecting rock shall be removed from slopes in rock excavation.


5.4. Existing structures and utilities shall be adequately protected and supported where adjacent excavation is likely to cause damage or settlement.  Existing utility lines or water courses that are interrupted shall be restored to their intended use or suitable diversions constructed as directed by the Owner.  Suitable barricades or warning lights shall be provided to protect normal vehicular or foot traffic adjacent to open excavations.


5.5. Water encountered in excavations shall be controlled and removed by the Contractor to the satisfaction of the Owner.  Springs or seepage water encountered shall be reported to the Owner, and provisions for control of such water shall be as directed by the Owner.


5.6. The sides of all foundation excavations or trenches 1.5 meters or more in depth with sides excavated steeper that the angle of repose of the material being excavated shall be adequately supported by bracing, shoring or sheeting as necessary to ensure against slides, slips or cave-ins.  Materials used for sheeting, shoring or bracing shall be in good condition and of adequate structural strength for the intended service.  Bracing, shoring and sheeting shall conform to applicable Namibian regulations and meet with the Owner's approval.


5.7. Trench excavations for pipe lines and utilities shall have a minimum width of 0.6 meters or 0.3 meters wider than the outside pipe diameter, whichever is greater.  Trench bottom shall be 0.15 meters deeper than pipe invert for excavation in rock and for other excavations may be either shaped by template to the pipe size for the bottom quadrant or excavated 0.15 meters deeper than pipe invert.


5.8. Inspection of excavation will be made by the Owner whenever the bottom is ready for inspection or it is necessary to cover up the work.  The Contractor shall notify the Owner in writing when the excavation is ready for inspection.  In default of such notice, the excavation shall be uncovered by the Contractor, if so ordered by the Owner at the Contractor's own expense.


5.9. Materials which are excess or determined to be unsatisfactory for backfill shall be disposed of in wasted areas as directed by the Owner.


5.10. Blasting shall be done only under thorough and complete supervision and with the written permission of the Owner.  All blasting shall conform to the requirements of the Explosives Act and Regulations of Namibia.


5.11. The Contractor shall obtain all necessary excavation permits from the electrical and environmental department before starting with any excavation.


6.0 BACKFILL


6.1. Select backfill shall be used adjacent to foundations, footings, walls, etc. below grade, beneath all concrete floor slabs on grade, and where noted on drawings.  Select backfill around pipes is covered in other sections of the specification.


6.2. Material for select backfill shall be approved by the Owner and shall consist of decomposed rock or soil free of organic matter and large stones, which, when compacted will produce a homogenous mass free of voids.  Excavated material suitable for select backfill shall be saved and utilised for this purpose.


6.3. All excavations to be backfilled shall be cleaned of all shoring materials, trash and debris prior to starting backfill, and no such materials shall be included in the backfill.  The Owner shall inspect and approve areas to be backfilled before any material is placed.


6.4. Backfilled shall be brought up and compacted in essentially uniform heights around all sides of piers, columns and footings, or on both sides of walls.  Material shall not be placed against concrete until it has reached sufficient strength to withstand the pressure of the backfill as placed and compacted without damage.  Motorised hauling or compaction equipment, except hand compactors, shall not approach so close as to cause damage or permanent displacement.  Should the operation of such equipment adjacent to structures cause damage or permanent displacement, the Contractor shall be responsible for such damages and shall make all necessary repairs or corrections at his own expense.


6.5. Placement of select backfill shall be done by spreading in layers not exceeding 0.2 metres before compaction, watered and compacted to 95% A.A.S.H.O. maximum density, using approved power operated compaction equipment.  Relative compaction refers to the requirements as defined by BS 1377, Methods of Testing Soils for Civil Engineering Purposes.  The Owner shall arrange for testing in accordance with these requirements.


6.6. Care shall be taken that only sufficient water is used to obtain optimum moisture for the particular material being compacted due to the short water supply at the work site.


7.0 EMBANKMENT (COMMON FILL)


7.1. Common fill, unless specified otherwise, shall be used for plant area grading, road embankment, and parking areas, railroad yard, and other areas not designated as being to other standards, and shall conform to the lines and grades shown on the drawings.


7.2. Material used for common fill shall be approved excavated material or material from borrow sources designated by the Owner.  The Contractor, at his own expense, may use other sources for common fill if approved by the Owner.  Material shall be free from deleterious materials, well graded and shall readily compact to the desired density.  Borrow pits shall be left drained and in a neatly trimmed and satisfactory condition.


7.3. Excavations and/or borrow pits shall be so worked to achieve as reasonably as possible a blend of large rocks, small rocks and soil so that material, when placed in embankments will be uniform, and large pockets of any one type of material will be avoided.


7.4. Placement and compaction of embankments shall be done by one of the methods described below.  The method used in various areas shall be as shown on the drawings or as directed by the Owner.  Under all methods, the layers shall be carried up full width from the bottom of the fill, and the interstices in each lift shall be filled before the next lift is constructed.  Materials from excavated sources shall be blended by spreading uniformly over the embankment area.


7.4.1. Embankment Fill Method 1


Embankment shall be brought up in successive level lifts not over 0.6 metres in thickness and each layer compacted by proper routing of the loaded haulage equipment over the entire width of the layer.  Suitable mechanical tampers shall be used to compact layers in areas that are not accessible to the loaded haulage equipment.


7.4.2. Embankment Fill Method 2


Embankments shall be constructed in successive level lifts not exceeding 0.2 metres in loose thickness.  Each layer shall be watered as required and compacted thoroughly by rolling with either a smooth-wheeled power roller, a sheep foot roller or a pneumatic typed roller.  The type of roller used shall be suited to the character of the material in the embankment.  Types found unsuitable after thorough compaction shall be replaced by another type when so ordered by the Owner.  At least one piece of rolling equipment shall be furnished and used for each embankment being placed simultaneously.  When tractors are required for pulling rolling equipment, they shall be used exclusively for that purpose at all times that material is being placed.  The compaction required will be such as to obtain 95% of the maximum density in accordance with BS 1377, Methods of Testing Soils for Civil Engineering Purposes.


7.4.3. Embankment Fill Method 3 (Solid Rock Fill) 


Embankment consisting of material from rock excavation shall be constructed in layers not exceeding 0.6 metres in thickness, except that when the size of the rock exceeds 0.6 metres, the layers shall not be greater than the size of the rock.  The material shall be placed carefully so that the larger pieces of rock or boulders are well distributed.  The intervening spaces and interstices shall be filled with the smaller stone and material as may be available so as to form a dense, well compacted embankment.  Each layer shall be compacted by routing the loaded haulage equipment over the entire width of the layer.  The finer materials from rock excavation shall be saved as far as practicable for use in topping out rock fills and back-filling over the sub-grade excavation in rock cuts.


7.4.4. Embankment Fill Method 4


The top 0.6 metres of all embankments and rock fill shall be placed in 0.15 metre layers with finer materials and mixed, spread, watered and compacted to achieve 95% of maximum density in accordance with the requirements of BS 1377, Methods of Testing Soil for Civil Engineering Purposes.  Each layer shall be rolled with either a smooth-wheeled power roller, a sheep foot roller or a pneumatic type roller.  The type of roller used shall be suited to the character of the material used in the embankment.  Types found unsuitable after trail in obtaining thorough compaction shall be replaced by another type when so ordered by the Owner.  At least one piece of rolling equipment shall be furnished and used for each embankment being placed simultaneously.  When tractors are required for pulling rolling equipment, they shall be used exclusively for that purpose at all times that material is being placed.


7.5. When embankments are made on slopes, or where a new fill is to be applied upon an existing embankment, the slopes of the original ground or embankment shall be terraced or stepped by ploughing deeply or by other means approved by the Owner, before filling is commenced.


7.6. Care shall be taken that only sufficient water is used to obtain optimum moisture for the particular material being compacted due to the short water supply at the work site.


7.7. Tests will be made by the Owner in accordance with the applicable sections of BS 1377, Methods of Testing Soils for Civil Engineering Purposes.


8.0 STORM WATER DRAINAGE


8.1. Storm water pipe drains shall consist of pre-cast concrete sections (round or box) of pipe of the sizes, type and at the location shown on the drawing, or as directed by the Owner, and shall be laid on a firm foundation in a trench in accordance with these specifications or as directed. The class (loading) shall be as indicated on the drawings.


8.2. Pipes shall be protected to prevent damage during transport and storage. Defective or damaged material shall not be used.


8.3. Trench excavation for storm water drainage piping shall be as specified in Section 4.0.


8.4. Excavation in roads shall be arranged to cause minimum obstruction to traffic.  Adequate warning by sign or other methods shall be provided at all times.


8.5. Pipes shall be run true to alignment and at uniform gradients and shall be supported carefully and evenly so that pipes rest on firm foundation to maintain the grade.  All spigot and socket drain pipes shall be laid with the spigot ends pointing in the direction of flow.  Select fill material shall be placed around the pipe, except where concrete encasement is specified.


8.6. Joints shall be made so that pipes are centred and concentrically aligned with the invert on true line.  Joints shall be made watertight with cement mortar, asphaltic compound or other approved methods.


8.7. Filling of trenches shall not commence until the length of pipe therein has been inspected and approved by the Owner.  After the section is approved for filling, select fill shall be placed in the trench up to the bottom quadrant of the pipe in 0.15 metre layers, and compacted by rolling or tamping to thoroughly compact the evenly on both sides.  This method of filling and compacting shall be continued until the material is 0.3 metres over the top of the pipe, exercising care to compact evenly on both sides.  Placing backfill into the trench shall not be done until the first 0.3 metres of filling and compacting has been completed.  Filling and compacting with select backfill material shall continue in 0.3 metre lifts along the section of the trench.  For roads and other similar areas, surface shall be completed as noted in section on roads.  If directed, the entire material for filling shall consist of select backfill.


8.8. Any pipe showing settlement after laying, or which is not in true alignment, shall be taken up and re-laid by the Contractor at the Contractor's expense.


8.9. Storm drainage, spring or sub-surface water  shall not discharge into sanitary lines of run under buildings unless approved by the Owner.


8.10. Lines less than 0.5 metres of cover over the top of the pipe, or where specified on the drawings, shall be enclosed in accordance with the details shown on the drawings.  Concrete encasement shall terminate at a pipe joint.


8.11. Lines shall be inspected and approved by the Owner before and after backfilling.  Any dips, sags or defective material materials in the line shall be corrected, and all cracked or broken sections shall be replaced.  Before the final approval, all debris and obstructions shall be removed from the line.


9.0 RIPRAP


9.1. Riprap shall consist of a protective course or layer of heavy stone to prevent scoring action of water on earth fill slopes, on banks or beds of streams and water courses, and around structure footings. Riprap shall be placed where shown on the drawings or as directed by the Owner.


9.2. Material for riprap shall be taken from required excavations, from borrow pits, purchased and imported to the job site at the Contractor's expense, or quarried on the project at locations approved by the Owner.


9.3. Riprap shall be hard, durable and water resistant, having a specific gravity when dry of at least 2.4 and of the sizes and shapes specified herein and approved by the Owner.


9.4. Riprap shall be generally rectangular, with angular edges and corners.  Rounded natural boulders not exceeding 30% of total riprap material may be used provided that all joints are well bonded and the boulders are well distributed throughout the work.


9.5. All material shall be either Class I or Class II riprap as defined herein:-




(i)
Class I riprap shall consist of hand placed stone weighing between 25 kg and 75 kg each.  At least 30% of the stone shall weigh 50 and 75 kg each, and an additional 30% shall weigh more than 40 kg each.  The minimum thickness at any point, measured normally to the surface on which it is placed, shall be 0.3 metres using one course of stone.  The finished surface shall present a reasonably uniform appearance.




(ii)
Class II riprap shall consist of loose dumped stone, with the material and final thickness conforming to the requirements for Class I riprap.  No hand placing shall be required other than to roughly level off the surface to assure that the minimum thickness of stone placed is maintained.


9.6. Riprap shall not be placed on slopes steeper than 45O.  No riprap shall be placed on earth filled slopes that have been placed and compacted in accordance with the specification requirements.


10.0 FINISH GRADING


10.1. Grading surface finish, unless otherwise noted, shall be that ordinarily obtained by either careful scraper or grader-blade operation.  Surfaces essentially horizontal shall be held to a plus or minus tolerance of 30mm minimum.  It is the intent that all areas be graded to ensure adequate drainage.


10.2. If grading work accomplished by the Contractor reveals the presence of undrained areas, the area shall be regraded or other suitable drainage provided.


11.0 ROADS


11.1. Primary roads consist of the main roads in the plant area and between the plant area and the mine area.  Secondly roads consist of roads leading to isolated areas and to individual buildings.


11.2. All roads and parking area sub-grades shall be constructed in accordance with "Excavation" and "Embankment" sections of this specification.  Excavations shall extend a minimum of 0.25 metres below the base of the road surface.


11.3. The sub-grade surface shall be brought to a firm unyielding surface, true to line, grade and cross-section as shown on the drawings.


11.4. Drainage and ditches shall be in accordance with the applicable sections of this specification.


11.5. In-plant roads shall not be sealed.


12.0 DITCHES


12.1. All ditches shall be constructed as shown on the drawings and shall be so graded as to conform to the natural flow of water.  Under no circumstances shall the water in ditches be allowed to flow directly onto unprotected fill.


13.0 RAILWAY SUB-GRADE


13.1. Railway ballast and track work are not included in this specification.


13.2. Railway sub-grade shall be constructed in accordance with "Excavation" and "Embankment" sections of this specification.  The railway sub-grade shall be levelled to grade, alignment and sections as shown on the drawings.  Sub-grades shall be prepared at least one hundred and fifty (150) metres in advance of track laying and shall be within +- 30mm of the grades on the drawings.  The surface and grade alignment shall be approved by the Owner.


13.3. Drainage and ditches shall be in accordance with the drawings and applicable sections of the specification.


13.4. All work shall conform to the standards of the Namibian Railways, unless otherwise noted.
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1.0 GENERAL


This General Specification establishes the quality of materials and workmanship and defines how quality is measured for designing, detailing, furnishing, delivery, forming, placing, finishing and curing concrete, including reinforcing and embedded items, constructing joints, and placing grout and associated concrete operations for Rössing Uranium Ltd, Swakopmund, Namibia.


2.0 ABBREVIATIONS


2.1 The abbreviations listed below, where used in this General Specification, shall have the following meanings:


· ASTM
- American Society for Testing and Materials


· BS
- British Standards


· SABS
- South African Bureau of Standards


· SBR
- Standard Building Regulations


· EN
- European Standards


· ENV
- European Pre-Standards


· OPC
- Ordinary Portland Cement: CEM 32.5; CEM 32.5R; CEM 42.5

· RHC
- Rapid Hardening Cement: CEM 42.5; CEM 42.5R; CEM 52.5

· PBFC
- Portland Blast Furnace Cement: CEM III/A 32.5; CEM III/A 32.5R

3.0 CODES AND REGULATIONS

3.1 Unless otherwise specified or shown, the following codes and regulations shall apply to the extend indicated herein:


· BS CP 114
The Structural Use of Reinforced Concrete in Buildings


· SBR 5

Standard Building Regulations, Chapter 5, Plain and Reinforced Concrete


· Mines and Works Ordinance of Namibia.


· SABS 1024
Welded Steel Fabric for Reinforcement of Concrete


· SABS 0100-2
Structural use of Concrete Part 2


· SABS 82
Bending Dimensions of Bars for Concrete Reinforcement


· Portland Cement


EN 196-1
EN 196-5
ENV 413-1
ENV 197-1

EN 196-2
EN 196-6
EN 413-2


EN 196-3
EN 196-7
EN 197-1


ENV 196-4
EN 196-21
EN 197-2


· SABS 1083
Aggregates from natural sources.


3.2 Concrete, cement, aggregates, water and tests shall conform to the applicable section of the governing codes and regulations, where not specifically referenced herein.


4.0 MATERIALS

4.1 General


4.1.1 All materials shall comply in all aspects with the requirements of the appropriate current South African or British Standard Specification and samples shall be submitted as required by the Owner for his approval before any concrete work is commenced.


4.1.2 All materials which have been damaged or contaminated, or have deteriorated, or do not comply with all requirements of this Specification, shall be rejected and shall be removed from the site immediately at the Contractor’s cost.


4.2 Cement

4.2.1 Cement shall be South African brands of the following types specified by the Owner for the particular application.


4.2.2 Ordinary Portland Cement and Portland Blastfurnace Cement conforming to the latest revision of the codes mentioned above.


4.2.3 The Owner may under special circumstances permit the use of rapid hardening cement or additives.  Where the Contractor proposes to use special cements or additives he shall submit full details to the Owner for his consideration and approval.


4.2.4 For major constructions a manufacturer’s certificate of tests in accordance with the appropriate specification is to be supplied to the Owner for each consignment and type of cement delivered to the site.


4.2.5 All cement on the site shall be carefully stored in a weatherproof shed with a damp-proof floor or in silos.  The cement shall be stacked clear of the walls to a height not exceeding 12 pockets and shall be used in the order it is received.  Cement sacks must always be properly stacked and not stored in a disorderly heap.  Cement shall generally not be stored on the site for periods exceeding four weeks and the Owner may reject any cement not used within eight weeks of the date of manufacture.


4.2.6 Should the Owner discover any hardened lumps in the cement at any time, he shall have the right to suspend concreting with such cement.


4.2.7 The actual type/s of cement to be used in any particular portion of the work will be decided by the Owner.  Except for Ordinary and Blastfurnace Portland Cement, the different types shall not be mixed.


4.2.8 Cement bags handling rules:


· No person should walk over stored cement while wearing boots.


· Cement sacks should be carried, and not dragged over rough surfaces.


· No building equipment should be placed on top of the cement.


· Cement should not be dropped from a height.


· Cement should be transferred into one or more cement sacks when a sack has been damaged.  Do not use old sugar or fertiliser bags.


4.3 Water

4.3.1 Water used in mixing concrete shall be clean and free from injurious amounts of oils, acids, alkalis, organic matter or other deleterious substances and the chloride content shall not exceed 0,04 %


4.4 Reinforcement

4.4.1 Steel reinforcement shall conform to the following:


(a) Deformed bars shall be high tensile steel conforming to SABS 920, and with deformations conforming to SABS 82.  Reinforcement bars lacking grade identification shall on delivery be accompanied by the manufacturer’s certificate of grade to identify variations.


(b) Welded mesh fabric shall conform to SABS 1024.


(c) All cast in items to be supplied by the Civil Contractor to be free of oil, grease, dirt or any other material which may impair the bond with the concrete.


4.5 Aggregate


4.5.1 Concrete aggregates shall conform to SABS 1083.  Aggregates shall be taken from approved sources and will be tested prior to use by the Owner.  Limits for organic impurities, soundness, alkali-reactivity and shrinkage will be established by the Owner.


5.0 DESIGN CRITERIA AND DRAUGHTING PROCEDURES


5.1 Design shall be in accordance with General Specification GD 2 Civil/Structural Design Criteria.


6.0 CONCRETE QUALITY AND ALLOWABLE STRESSES


6.1 Concrete of the following classes shall be controlled concrete conforming to the requirements of Section 15, Requirements of Controlled Concrete, of SBR 5.


		CLASS

		MIN. COMPR. STRESS AT


28 DAYS (MPA)

		GENERAL USAGE

		SLUMP (mm)

		MAXIMUM SIZE AGGREGATE



		I

		40

		Water tight walls; Highly stressed thin structural slabs

		50 - 125

		19



		II

		30

		Machine foundations subject to vibrations; Walls; Columns and Beams

		40 - 100

		37,5



		III

		25

		Genl. Footings & Heavy Foundations, Walls, Columns & Beams

		40 - 100

		37,5



		IV

		15

		Lean concrete, Floors on ground level.

		-

		



		Dry


Pack


Grout

		

		Base Plates & Equipment Foundations

		See Par.


16.1

		



		Epoxy


Grout

		37,5

		Equipment Foundations where requested by the Owner

		

		





6.2 Proportions for concrete shall be such as to produce a mixture which will work readily into the corners and angles of the forms and around reinforcement with the method of placing employed, but without permitting materials to segregate or excess free water to collect on surfaces.  The workability of concrete should allow full compaction, in the required position, by the means available.  No attempt should be made to improve workability simply by increasing the amount of mixing water.  For practical reasons therefore, unless special precautions are taken, all concrete should be placed in its final position as soon as possible after mixing.  Method of measuring concrete materials shall be such that the proportions of materials can be accurately controlled during the progress of the work and easily checked at any time.  Method of delivering aggregates to the work and of storing and handling shall be such that the moisture control of the aggregates as they come to the mixer shall not be subject to frequent or unnecessary changes.


6.3 Design of mixes shall be based on the water/cement ratio using the materials to be actually used on the work.  No substitution of materials will be permitted without additional tests to show the concrete is satisfactory.


6.4 Mix designs, together with the following information for each design, shall be submitted to and approved by the Owner before work is commenced.  The Contractor shall be fully responsible for ensuring that the concrete strength complies at all times with the minimum requirements.


6.4.1 Water/cement ratio versus 28-day strength relationship for concrete intended for use for a range of values, including all specified compressive strengths.


6.4.2 Graphs showing relationship between slump and water content per cubic metre of mix.


6.4.3 Data relating to the source of supply, grading, physical properties and characteristics of the aggregate.


6.5 Tests of the concrete and other materials will be made by the Owner from time to time to determine whether the materials and methods in use are such as to produce concrete of the quality specified.  These tests will be made by an approved testing laboratory at the expense of the Owner.  The Contractor shall co-operate fully with the laboratory in providing samples for all tests.  Tests shall be made in accordance with the requirements of SBR 5, Appendix C and D.  The Contractor shall be advised of the following:


(a) Materials failing to meet specified requirements shall not be used unless otherwise approved by the Owner.


(b) Concrete that has a slump greater than the limits specified shall not be used unless otherwise approved by the Owner.


(c) Compressive strength tests that fail to meet the requirements and leave reasonable doubt as to the adequacy of the structure may require a load test or core drills of the structure to be taken, if so directed by the Owner.  Such tests or drilling shall be made at the Contractor’s expense and should these tests indicate that the concrete does not conform to these specifications, the Contractor shall remove and replace this concrete, or take such corrective measures as directed by the Owner.  If the tests indicate that the concrete meets the specified requirements, the Contractor shall be reimbursed for the cost of the load test or core drilling.


7.0 MIXING AND PLACING CONCRETE

7.1 The Owner shall be given a minimum of 24 hours notice before any concrete is placed.


7.2 Concrete shall be mixed until there is a uniform distribution of the materials, and shall be discharged completely before the mixer is recharged.  Mixing equipment shall be maintained in good operating condition to prevent critical breakdowns during the progress of the work.  Sufficient spare parts and personnel shall be maintained at the mixing site to provide continuous mixing during critical pours.  Mixers and agitators shall be operated within the limits of capacity and speed of rotation designed by the equipment manufacturer.


7.3 For job mixed concrete, mixing shall be done in a batch mixer of approved type.  The mixer shall be rotated at a speed and for a period as recommended by the manufacturer.  Mixing time shall be measured from the time all cement and aggregate are added into the drum.  Batch shall be so discharged into the mixer that some water shall be in the drum by the end of the first one-fourth of the specified mixing time.  Variations from the specified minimum mixing time may be used only if approved in writing by the Owner.


7.4 When concrete is mixing in a truck mixer loaded to its maximum capacity, the number of revolutions of the drum or blades at mixing speed shall not be less than 70 nor more than 100.  If the batch is at least ½  cubic metre less than the maximum capacity, the number of revolutions at mixing speed may be reduced to not less than 40.  All revolutions after 100 shall be at agitating speed.


7.5 When a truck mixer or agitator is used for transporting concrete, concrete shall be delivered to the site of the work and discharge shall be completed within one hour, or before the drum has completed 300 revolutions (whichever comes first) after the introduction of mixing water to cement aggregates, or introduction of cement to aggregates.  When a truck mixer is used for complete mixing of concrete, mixing operation shall begin within 30 minutes after the cement has been intermingled with aggregate.


7.6 Mixing equipment shall have a batch meter or other device for accurately recording the number of revolutions for each batch.  An attachment shall be provided that will automatically lock the charging device so as to prevent emptying the mixer until materials have been mixed for the minimum specified time.


7.7 Capacity of the mixers provided shall be such that the output of concrete is regulated to suit requirements of concreting operation.  There shall be neither delays in transporting concrete to place of deposit nor more concrete produced at any time than can be placed in accordance with the requirements of this specification.


7.8 Batching of concrete shall be by weight and under competent supervision unless otherwise approved by the Owner.  Water for mixing shall be provided with a measuring device accurate to the nearest 500 g cement and aggregates shall be weighed with certified, sealed and approved weighting devices.


7.9 Hand mixing of concrete shall not be employed unless approved by the Owner.


7.10 Before concrete is placed, equipment for mixing and transporting concrete shall be cleaned, all debris shall be removed from the spaces to be occupied by the concrete, forms shall be thoroughly wetted or oiled, and masonry that will be in contact with concrete shall be well drenched.  Reinforcement shall not be placed until the forms and reinforcing have been approved by the Owner.


7.11 Water shall be removed from excavations or forms before concrete is deposited, unless otherwise approved by the Owner.  Any flow of water into an excavation shall be diverted through proper side drains to a sump, or be removed by other approved methods which will avoid washing the freshly deposited concrete.  Water vent pipes and drains shall be filled with concrete or grout after the concrete has hardened.


7.12 Concrete shall be handled from the mixer to place of final deposit as rapidly as practicable by methods which will prevent separation or loss of ingredients or displacement of any reinforcement, and in accordance with the following requirements.  It shall be deposited as nearly as practicable in its final position to avoid re-handling or flowing.


7.12.1 Equipment for chuting, pumping and pneumatically conveying concrete shall be of such size and design as to ensure a practically continuous flow of concrete at the delivery and without separation of materials.


7.12.2 Concrete shall be deposited in such a manner as will prevent segregation.  Concrete shall not be dropped throughout reinforcement which might cause segregation.  In such cases, spouts, elephant trunks or other suitable means shall be used.


7.12.3 All concreting shall be carried out at such a rate that concrete is at all times plastic and flows readily into spaces between bars or form side.  In no case shall concrete be used more than one hour after adding water to the mix.  Concrete which has not been placed within this time or which has been contaminated by foreign materials shall not be used.


7.13 Once concreting is started, it shall be carried on as a continuous operation until an expansion or construction joint is reached.  Concrete shall be thoroughly worked around reinforcement and embedded fixtures and into corners of forms.  Vibration of concrete to assist compaction is required for all major work, but vibration of the reinforcement is not permitted.  Concreting shall also be in accordance with the following provisions.


7.13.1 Suitable openings shall be provided when necessary in forms to permit the placing of concrete in such a manner as to avoid accumulations of hardened concrete on forms or reinforcement.


7.13.2 Where conditions make compaction difficult, or where reinforcement is congested, batches of mortar containing the same proportions of cement to sand as used in concrete shall first be deposited in forms to a depth of at least 22 mm.


7.14 Compaction shall be done with internal mechanical vibrators.  Vibrator heads and drivers shall be of a size commensurate to the conditions under which they are being used (i.e. small vibrators shall not be used on mass concrete placements nor large vibrators on thin wall sections).  Vibrators shall not be forced into concrete that has begun to set but they should penetrate into concrete under the layer being placed, in order to consolidate layers and eliminate separation, provided running vibrators will sink into the previously placed concrete by their own weight.  A ratio of not less than one spare vibrator in good working condition to each four vibrators required for satisfactory vibration of the concrete being placed shall be kept available for immediate use at placement location.  Provisions shall be made for auxiliary power to provide continuity of vibration in case of power failure from the principle source.  An experienced and competent operator shall be provided for each vibrator being used.


7.15 Duration of vibration shall be limited to the time necessary to produce maximum consolidation of concrete without objectionable segregation.  Normally, vibrators shall be inserted and withdrawn at points 450 mm and 750 mm apart for periods of 5 to 10 seconds duration.  Vibrators shall not be used to transport concrete within forms, nor for more than 1,5 metres in slabs, or a lesser distance if segregation occurs.


8.0 EXCAVATION FOR CONCRETE WORK

8.1 The Contractor shall excavate in any material to the lines and levels shown on the Owner’s drawings or prescribed on the site by the Owner.


8.2 Isolated projections of bedrock to within 75 mm of finished concrete faces will generally be acceptable provided they do not interfere with the placing of rails, reinforcement, ducts, etc.


8.3 All underground services are not necessarily indicated on the drawings as their locations are not always known and the Contractor shall exercise due care in carrying out its operations, especially excavations.


9.0 CURING

9.1 Exposed surfaces of concrete shall be kept continuously moist or otherwise effectively sealed for a period of at least seven days after placing, in the case of normal Portland and Slagment cement concrete, and at least three days for Hi-Early strength concrete.  Horizontal surfaces, except horizontal wall joints, may be covered with lapped rolls of waterproof paper which does not require wetting, or with moistened sand, canvas or by similar watering methods which shall keep the concrete damp.  The contractor must get approval from the Engineer before any additional weight for curing of the concrete will be placed on top of a concrete element.  Moistured sand or any other material which might be used for curing of concrete, can cause the structural element to fail under the additional weight if not calculated for in the designs.  Undersides of slabs shall be kept damp by spraying if forms are removed.  Vertical surfaces are to be protected similar to horizontal surfaces, if forms are removable.


9.2 Curing mediums or pigmented membrane that is used shall be applied so as to prevent loss of moisture from concrete for duration of the entire curing period and shall be such as not to prevent the use of other applied finishings.  Curing medium and method, or the combination of mediums and methods used, shall be approved in writing by the Owner.


9.3 No curing compound may be used on walls and foundations which receive paint finishes.


9.4 Concrete to be moist cured shall be protected from the direct rays of the sun during the curing period when the ambient temperature is 32°C or higher.


9.5 Adequate means for protecting concrete whenever the surrounding air temperature is below 4,4°C shall be provided, and such concrete when placed in the forms shall have a temperature between 15,6°C and 32°C and shall be maintained at a temperature of not less than 10°C for 72 hours after placing or for such additional time considered necessary by the Owner to ensure a proper rate of curing.


9.6 When the temperature of concrete, as placed, is 24°C or higher, water shall not be admitted for mixing until only enough time remains for mixing before delivery is made.


9.7 Batches shall be small enough so that all concrete from each batch will be in place before the slump loss exceeds 25 mm.


9.8 Where necessary, an approved water reducing retarder may be used if approved by the Owner in writing.


10.0 FORMWORK

10.1 Forms shall conform to the shape, lines and dimensions of the members as shown and shall be of sufficient strength to carry all the construction loads including the wet concrete, and any other loads to which it may be subject.  Re-use of forms will permitted as long as they produce the required results.  They shall be properly braced or tied together, so as to maintain position and shape.  Temporary openings shall be provided at bases of columns and wall forms, and at other points where necessary, to facilitate cleaning and inspection.  Special care shall be taken to avoid irregularities at junctions between lifts.  Surfaces exposed to concrete shall be oiled or prepared with other approved dressing materials.  All forms shall be properly cleaned before application of form oil.


10.2 Forms shall be of steel, plywood or finished lumber of sufficient strength to resist all loads, including wet concrete, and shall be sufficiently tight to prevent any leakage of mortar and to provide the type of concrete finish shown or as directed by the Owner.  Forms for columns, walls and deep beams shall be designed for the hydrostatic pressure of wet concrete.


10.3 As far as possible, wedges and clamps shall be used in preference to nails.  Wire ties shall not be used where discoloration of the finish would be objectionable, nor where watertight concrete is required.  Ties shall be so arranged that when forms are removed, metal shall be not less than 25 mm from any surface exposed to weather.  Great care shall be taken to keep the formwork in its proper position and it shall be checked by levels or other methods to ensure this.  Beam forms shall have a chamber of 1 mm per 500 mm of length.  Angles of forms shall be chambered with 19 mm strips to produce clean, straight and uniform edges.


10.4 Forms shall be removed in such a manner as to ensure the complete safety of the structure.  Where the structure as a whole is supported on shores, beam and girder sides, columns and similar vertical forms may be removed after 48 hours, provided the concrete is sufficiently hard not to be injured thereby and adequate curing is provided.  In no case shall the supporting forms or shoring be removed until the members have acquired sufficient strength to support safely their weight and the load thereon.  The time at which formwork may safely be removed depends on the type of structure, the method of placing, the nature of the mix, the type of cement, and average temperature during curing.  Results of suitable tests may be used as evidence that the concrete has attained sufficient strength.  The table below shows the recommended minimum times before formwork is stripped from normal concrete members if results of suitable tests are absent.


Removal of formwork: recommended minimum times in days.


		

		Type of cement


(when used in direct substitution for each other, i.e. when used in same mixes)



		

		CEM 32.5; 32.5R; 42.5 (OPC)1

		CEM 42.5; 42.5R; 52.5 (RHC)2

		CEM III/A 32.5; 32.5R (PBFC)



		

		Normal weather3

		Cold weather4

		Normal weather3

		Cold weather4

		Normal weather3

		Cold weather4



		

		(days)

		(days)

		(days)

		(days)

		(days)

		(days)



		Beam sides, walls and unloaded columns

		¾

		1½

		½

		1

		2

		4



		Slabs: props left under

		4

		7

		2

		4

		6

		105



		Beam soffits: props left under

		7

		12

		3

		5

		10

		17



		Removal of slab props

		10

		17

		5

		9

		10

		17



		Removal of beam props

		14

		21

		7

		12

		14

		21



		1 - Also for:


CEM II/A-S 32.5; 32.5R; 42.5 (PCI 15 SL)


CEM II/A-V 32.5; 32.5R (PC 15 FA).


CEM II/A-W 32.5; 32.5R (PC 15 FA).



		2 - Where RHC is used in mixes designed on the basis of its own 28-day strength, the times given for ordinary Portland cement should be observed.



		3 - In normal weather, temperatures of the atmosphere adjacent to the concrete, as measured with a maximum-and-minimum thermometer, do not fall below 18ºC.



		4 - In cold weather, temperatures, measured similarly, vary between 5 and 10ºC.



		5 - In cold weather, when using PBFC, it is essential that slabs be actively damp-cured for a minimum of 14 days.



		For temperatures in the 10 to 18ºC range, stripping times may be intermediate between those tabulated.



		In this table, it is assumed that the member is not subject to heavy construction loads.  If material is stored on the floor, or if a storey is propped from it, some slab props should remain in place for at least 14 days, and some beam props for at least 28 days.





11.0 CONSTRUCTION JOINTS


11.1 Joints not shown shall be so made as to least impair the strength of the structure and as approved by the Owner.  Surface of construction joints shall be cleared of debris, water and loose particles and then scrubbed with a wire brush or by other approved methods, and thoroughly washed to remove laitance.  Immediately before the placing of new concrete, joints shall be thoroughly wetted and slushed with a thick paste or cement grout.


11.2 After casting concrete in columns or walls, sufficient time shall be allowed for shrinkage before positioning beams, girders or slabs.  Beams, girders, brackets and haunches shall be considered as part of the floor system, and shall be placed monolithically with the floor.


11.3 Position of joints and stops shall be decided in advance, based on the capacity of the batch plant in operation.  In general, joints should be made along the line of maximum compression and minimum shear, and be properly keyed and doweled.  Dowels should be plain round mild steel bars complying with SABS 920.  They should be placed at mid-depth in the slab and should be held in place by cages.  Dowels should be free to move longitudinally to accommodate joint movements otherwise an uncontrolled crack will occur near the joint.  The dowels should also be free from oil, grease, dirt or any other material which may impair the bond with the concrete.  The sliding end of the dowel should be sawn, not cropped.  Two thirds of the length of each dowel bar should be coated with a bond-breaking substance.  Dowels should not be used in both of two joints which intersect, e.g. in both the longitudinal and transverse joints which bound a panel.  If dowels are used they should normally be provided in transverse joints rather than in longitudinal joints.  No reinforcement should cross movement (contraction) joints, but should terminate 75 mm there from.  The length to width ratio of floor slab panels should be limited to between 1,0 and 1,25 to avoid the risk of intermediate cracking in un-reinforced concrete.  Joints in columns shall be horizontal.


12.0 REINFORCEMENT


12.1 Steel reinforcement, at the time concrete is placed, shall be free from oil, grease, dirt or any other material which may impair the bond with the concrete.


12.2 Reinforcement shall be bent in accordance with SABS 82.  Number, size, form and position of reinforcement shall be as shown.


12.3 Steel reinforcement shall be accurately placed and adequately secured in position by concrete or steel chairs, spacers or hangers.  Rods crossing one another shall be securely bound with 1,25 mm diameter annealed wire.  Stirrups shall be properly fastened to rods so as to retain their position during placement of concrete.  


12.4 Joining main reinforcing by welding shall not be permitted unless approved by the Owner.  Reinforcement shall not be cut or displayed in position without the approval of the Owner.


12.5 Cover as shown shall be measured from the face of the concrete to outside of main reinforcement, excluding stirrups and column ties, nearest face of concrete.  Minimum clear distance between bars and forms, unless shown, shall be the diameter of round bars, or 25 mm, whichever is the greater.  Clear distance between parallel bars shall not be less than 25 mm or less than 11/3 times maximum size of coarse aggregate.  Unless otherwise shown, concrete cover for reinforcement shall be as follows:


		Location

		Cover


(mm)



		Poured against ground surface

		75



		Formed surfaces in contact with ground or weather


· - 16 mm bars or smaller


· - Bars larger than 16 mm

		40


50



		Surfaces not exposed to ground or weather


· Slabs and walls


· Columns


· Beams, girders

		25


30


30



		Surfaces exposed to acid solutions (unless otherwise shown)

		50





12.6 Splices of reinforcement shall provide sufficient lap to transfer stress between bars by bond and shear.  Length of splices shall be as shown.  In splices, bars shall be in contact and wired together, and minimum clear distances as specified above shall be maintained between bars or between wired splices and adjacent bars or splices.  Splices shall be made only where shown or approved by Owner.


12.7 Offsets in reinforcement shall be made in the region in which lateral support is provided;  where offset, slope of the inclined portion shall be not more than 1 in 6 from the vertical.


13.0 ANCHOR BOLTS, SLEEVES, ETC. EMBEDDED IN CONCRETE

13.1 Anchor bolts and other embedded items shall be checked for levelness and correct positioning before and during the casting of concrete.  When cast-in sleeves are called for to allow for minor adjustments of bolt positions before final grouting, care should be taken to ensure that the inside of the sleeve is fully packed with grout before the equipment is finally grouted in.


13.2 Sleeves required for piping or other materials that pass through concrete shall have to be accurately set and securely held in position.  Major reinforcement shall not be relocated or cut.  Sleeves shall be adequately blocked or filled with sand to prevent concrete from entering.  In no case shall a sleeve or pipe intercept a structural member unless such member is specifically designed therefore.


13.3 Electric conduits and other pipes whose embedment is allowed shall not, with their fittings, displace the concrete of a column on which stress is calculated to a greater extent than 4 percent of the area of the cross section.  Sleeves or other pipes passing through floors, walls or beams shall not be of such size or in such location as to impair unduly the strength of the construction.  Unless approved by the Owner, embedded pipes or conduits shall not be larger in outside diameter than one third the thickness of slab, wall or beam in which it is embedded, nor located to impair the strength of the concrete.


13.4 Reinforcing steel shall be moved laterally or fanned out to clear embedded items, but not cut without approval of the Owner.


13.5 Bundles of bars shall be clearly tagged with identifications matching those on the placing drawings.


14.0 EXPANSION JOINTS AND JOINT FILLER

14.1 Expansion joints and joint filler materials shall be in accordance with materials and details shown.  For outdoor installation EBSCO P.H.S. Poly-sulphide Horizontal sealing compound or approved equal shall be used.


14.2 Joint Fillers

The material should be compressible and of sufficient thickness to maintain the initial gap between the concrete surfaces under pressure from the newly placed concrete.  It is preferable to use non-rotting cork-based joint fillers rather than fibrous joint fillers which can absorb moisture.


14.3 Water Stops

Water stops must be durable and impermeable and be capable of allowing for the whole range of joint movements.  The water stop must be sufficiently wide to ensure that the water-path through the concrete past the water stop is not unduly short.  The full concrete cover to all reinforcement should be maintained in the vicinity of a water stop, and it is essential to ensure the proper compaction of concrete.


14.4 Joint Sealing Compounds

Joint sealing compounds (or sealants) are impermeable ductile materials which are required to provide a watertight seal by adhesion to the concrete throughout the range of joint movements.


15.0 FINISHING CONCRETE


15.1 Immediately after removal of forms, all fins and loose material shall be removed;  honeycomb, aggregate pockets, voids and holes shall be cut to solid concrete, thoroughly wetted at frequent intervals for not less than 24 hours before the patch is installed, then brush coated with a concrete bonding agent, and in all cases approved by the Owner, and applied in accordance with the manufacturer’s instructions.  Depressions to be patched shall then be filled with cement mortar composed of one part cement to two parts fine aggregate and placed in layers as required by the Owner, with each layer being thoroughly compacted in place.  Final layer shall be finished flush and in the same plane as continuous surfaces.  No patch or portion of a patch should be less than 19 mm in thickness and shall not be feather-edged.  It is not the intent to finish formed surfaces beyond these requirements.


15.2 Any concrete surface, edge or other part of the structure, except floor slabs, which varies more than 6 mm (or as otherwise directed by the Owner) at any point from the lines and grades shown or specified shall then be corrected to conform to the established lines and grades.  Depressed surfaces shall be thoroughly roughened, and deepened if necessary, before building up in accordance with the provision specified herein.  Protruding surfaces, edges, corners, etc. shall be cut or ground down and then refinished to match continuous surfaces in colour and texture.  In all cases where corrections are made, such corrections shall not reduce the intended structural characteristics of any part of a structure.


15.3 Finished slab surfaces shall be true plane surfaces with a tolerance of three millimetres in three metres unless otherwise indicated.  Surfaces shall be pitched to drains.  Dusting of finished surfaces with dry materials shall not be permitted.  Finishing shall be in accordance with the following requirements:


15.3.1 Surfaces indicated to have a monolithic steel trowel finish shall be finished by tamping the concrete with special tools to force the coarse aggregate away from the surface then screeding and floating level.  While the concrete is still green, but sufficiently hardened to bear a man’s weight without deep imprint, it shall be floated either by hand or mechanical means to a true, even plane with no coarse aggregates visible.


15.3.2 Sufficient pressure shall be used on the floats to bring moisture to the surface.  After moisture has disappeared, surfaces shall be trowelled to a smooth, even finish.  If machine trowel is used, trowel marks shall be removed by hand steel trowelling.  When a hard, burnished surface is required, surface shall be steel trowelled by hand after machine trowelling.  Steel trowelling will produce a ringing sound from the trowel when the surface is of the correct consistency.


15.3.3 Surfaces indicated to have monolithic wood float finish shall be finished as specified for monolithic steel trowel finish, except that steel trowelling shall be omitted.  After surface moisture has disappeared, surfaces shall be finished with a wood float to a level, even surface.  Surface shall have a granular texture which will not be slick when wet.


15.3.4 Surfaces indicated to receive fill and/or mortar setting beds shall be finished by tamping concrete with special tools to force the coarse aggregate away from the surface, and screeding with straight edges to bring the surface to the required level.


15.3.5 Surface indicated to have monolithic broom finish shall be finished as specified for monolithic steel trowel finish, except that when hand machine trowelling is completed, surface shall be broomed with a fibre-bristled brush or broom in a direction perpendicular to the main line of traffic.


16.0 GROUTING UNDER BASE PLATES


16.1 Except as noted in Paragraph 16.2 following, grouting under base plates shall be done by the dry pack method.  Dry pack shall be a mixture of approximately one part Portland cement to two parts sand mixed with the minimum amount of water required to produce a stiff, plastic mix which may be moulded into balls by hand under normal pressure without losing more water than will moisten the hands.  Exact proportions of the ingredients shall be determined by trial mixes.  Mix shall be made with care to ensure thorough dispersion of moisture.  Spaces to receive dry pack shall be so placed and compacted under the base plate to provide complete and uniform bearing.  Before placing dry pack, surfaces to be covered shall be cleaned of all loose materials and laitance.


16.2 Where specified on drawings, Epoxy Grout with minimum compressive strength of 37,5 MPa at 14 days shall be provided for equipment bases, in accordance with manufacturer’s recommendations.


17.0 CONSTRUCTION TOLERANCES

17.1 Work shall be carefully and accurately set out, true to position, level, slopes and dimensions as shown and specified.


17.2 Tolerances for cover over reinforcement shall be as follows:


17.2.1 Where the nominal cover is 25 mm or more

6 mm


17.2.2 Where the nominal cover is less than 25 mm 
+6 mm


- 3 mm


17.3 Tolerances for longitudinal location of bends and ends of bars shall be 50 mm except at discontinuous ends of members where the tolerance shall be 12 mm.



image6.emf
GC-04 Rev 4.doc


GC-04 Rev 4.doc
Specification No. GC - 4



		· Rössing Uranium Ltd

Specification Number:

GC 4

Title:


GENERAL CONSTRUCTION SPECIFICATION


FOR 


STRUCTURAL STEEL






		Rev. No.

		Date

		Description

		Originator

		Approved



		0

		25 / 11 / 80

		ISSUED FOR APPROVAL

		A Geldenhuys

		



		1

		19 / 03 / 99

		GENERAL REVISION

		P.D. Mostert

		



		2

		03 / 09 / 99

		Include reference to GC18

		P.D. Mostert

		



		3

		06 / 06 / 02

		General Revisions and Updates

		Bicon Namibia

		R. Przybylski



		4

		Aug 2005

		General Revision

		P.D. Mostert

		



		

		

		

		

		



		

		

		

		

		















Date:  Aug 2005


CONTENTS


1.0

SCOPE


2.0

MATERIALS


3.0

DETAIL DRAWINGS


4.0

FABRICATION


5.0

RESPONSIBILITY FOR ERROR


6.0

GAS CUTTING


7.0

PUNCHING, DRILLING AND REAMING


8.0

WELDING


9.0

ABBREVIATIONS


1.0
SCOPE

1.1
This specification covers the requirements for the supply, fabrication and delivery only of steelwork, including site connection bolts.


1.2
The fabricator shall supply all connection bolts, nuts and washers for erection plus an additional 5 % of each diameter and length as spares.


2.0
MATERIALS


All materials shall be as new and conform to the latest edition of the following specifications:


2.1
Structural steel and plates shall conform to SABS 1431.


2.2
High strength friction grip bolts shall conform to SABS 094.


2.3
Black bolts shall conform to SABS 1700-7-3, SABS 1700-7-5, SABS 1700-14-3, and SABS 1700-14-4.


2.4
Arc welding electrodes shall conform to SABS 455.


2.5
All flooring – solid, open grate, expanded metal and stair treads shall be in accordance with RUL Spec. GC18. 


2.6
Floor grating shall be painted with bitumen paint on areas where the original coating has been burned away when welding the grating to supporting steel joints.


3.0
DETAIL DRAWINGS

3.1
All layout, setting out and shop detail drawings as necessary shall be prepared by the steel fabricator.


3.2
No fabrication shall be started until Vendor's shop fabrication drawings are approved by the Owner.


3.3
Steel fabricator's drawings will indicate size and weight marks for all structural steel members.


3.4
All separate portions of the work shall be clearly marked on the drawings and the position and direction in which work must be erected shall be clearly stated.


3.5
All handrails, stairs, ladders, etc. shall conform to the following drawings:




Standard Stairs and Handrail




Steel Ladders




Open Deck Conveyors


3.6
Gusset plates shall be a minimum thickness of 8 mm.


3.7
The steel fabricator must guarantee the yield stress of the steel which will be within specification.


4.0
FABRICATION

4.1
Fabrication of structural steelwork shall conform to BS 449 and South African Standard Building Regulations, Chapter 6, all clauses of which shall be considered as incorporated herein.


4.2
High strength friction grip bolts to SABS 094 latest edition shall be used on all site and shop connections except those listed in Clause 4.3 of this specification.  Bolts shall be assembled and tightened in accordance with SABS 094.


4.3
Black bolts shall be used where specified on the Owner's drawings and for roof purlins, door and window frames, stair stringers, hand railing and side sheeting rails.


4.4
All beam connections shall be designed for a minimum of 4 tons using not less than two No. 20 mm diameter bolts.


4.5
Except as indicated on the Owner's drawings, shop connections may be either welded or bolted.  All field connections shall be bolted.


4.6
Before being fabricated or worked in any manner, all material shall be thoroughly wire-brushed, cleaned of scale and rust, and straightened by methods that will not injure the steel.  Sharp kinks or bends shall be cause for rejection of material.  Rolled sections, except for minor details, shall not be heated.  After punching or working the component parts of a bolted member, all twists or bends shall be removed before the parts are assembled.  All finished members shall be free from twists, bends and open joints when erected.


4.7
All member and sections shall be of sizes, weights, shapes and arrangements indicated on the drawings, closely fitted and finished true to line and in precise position required to permit accurate erection and proper joining of parts in the field.  Light drifting to draw parts together will be acceptable, but drifting to enlarge unfair holes will not be acceptable.


4.8
Subject to the written approval of the Owner, the steel fabricator may substitute for any of the rolled steel sections shown on the drawings.  Alternative sections shall have at least the dimensions and properties of the original.


5.0
RESPONSIBILITY FOR ERROR


The fabricator alone shall be responsible for all errors of fabrication and for the correct fitting of the structural members shown on the shop drawings.


6.0
GAS CUTTING


The use of a cutting torch is permissible if the metal being cut is not carrying stress during the operation, and provided stresses will not be transmitted through a flame-cut surface.  All gas cuts shall be smooth and regular in contour.  To determine the effective width of member so cut, 3 mm shall be deducted from the width of the gas cut edges.  The radius of re-entrant gas cut fillets shall be notch free and as large as practicable, but in no case less than 12 mm.


7.0
PUNCHING, DRILLING AND REAMING

7.1
Material may be punched 2 mm larger than the nominal diameter of bolts.  The thickness of material punched shall not be greater than 15 mm.  All finished holes shall be precisely located to ensure passage of bolts through assembled materials without drifting.  Enlargement of holes necessary to receive bolts shall be done by reaming.  All burrs are to be removed from all drilled or punched holes.


7.2
Poor matching of holes shall be sufficient cause for rejection.  Holes for rivets or bolts shall not be formed by a gas cutting process.


8.0
WELDING

8.1
All welding shall be in accordance with the latest revisions of the following British Standard and South African Standards as appropriate:


BS 5135
-
Metal-arc Welding of Carbon and Carbon Manganese Steels


SABS 044 Part 1 & Part 2
-
Code of Practice for Welding


8.2
Surfaces to be welded shall be cleaned of paint, grease, loose scale and foreign matter.  Welds shall be cleaned each time the electrode is changed, and all burned or flame-cut edges shall be chipped clean before welds are deposited thereon.  The same electrode may be used with various thicknesses of plate, but the current used and number of passes made shall be increased proportionally.


8.3
After being deposited, welds shall be brushed with wire brushes and shall exhibit uniform section, smoothness and welded metal, feather edges without undercuts or overlays, and freedom from porosity and clinkers.  Visual inspection at edges and ends of fillets and butt joint welds shall indicate good fusion with penetration into base metal.


8.4
In assembling, and during welding, the component parts of a built-up member shall be held with sufficient clamps or other adequate means of keeping parts straight and in close contact.  In welding, precautions shall be taken to minimise "lock-up" stress and distortion due to heat.  No welding shall be done in a wind until adequate wind protection has been provided and set up.  Any welds or parts of welds found defective shall be cut out with a chisel and replaced.


8.5
The maximum space between pieces or members to be butt welded shall not exceed 3 mm.  Square edge butt joints shall not be allowed in material more than 8 mm in thickness.  Preparation of metal shall be such as to ensure proper penetration of welds as indicated on the drawings.


9.0
ABBREVIATIONS


The following abbreviations have been used on the Owner's structural steel drawings:




T.O.S.

Top of Steel




T.O.P.

Top of Platform




I/S

Inside




U/S Base
Underside of Base Plate




T.O.C.

Top of Concrete




TYP

Typical




U/N

Unless noted




S.O.P.

Setting out Point




EL.

Elevation


F/S

Far side


N/S

Near side


U.O.S.

Unless Otherwise Stated[image: image1.wmf]
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1.0
SCOPE


This Specification covers the requirements for the erection of steel as required by the Owner.


2.0
CODES AND REGULATIONS


Except as otherwise noted, the latest edition of the following codes, regulations and standards, including any supplements and addenda thereto, shall govern the work :-




(a)
BS 449:  Part 2

The Use of Structural Steel in Buildings




(b)
Mines, Works and Mineral Ordinance of 1968 – No. 20 (as amended)


(c)
South African Factories, Machinery and Building Works Act and Regulations (Act 22 of 1941, as amended).


(d) Design, materials used and method of construction to be in accordance with 


SABS 0100, 0137, 0160 to 0162 as applicable.


(e) SABS 094

Bolted Friction-Grip Joints in Structural Steelwork


(f) SABS 1200-H

Structural Steelwork


3.0
ERECTION

3.1
Before commencing work at the site, the Contractor shall submit an outline of his erection procedures and methods to the Owner for approval.



The suitability and capacity of all plant and equipment used for erection shall be to the satisfaction of the Owner.


3.2
Anchor bolts will be set by others for approved erection drawings.  The Contractor shall set and shim level, all base plates, whether loose or attached to columns.


3.3
The erection of beams, columns, trusses, bins, crane girders, platforms and all other structural steelwork shall be carried out in proper sequence with the work of other trades, and steelwork shall be framed, bedded and anchored to the concrete, masonry and related work in accordance with the drawings.


3.4
Each column base plate shall be set in exact position both as to alignment, level and height and shall be supported on levelling nuts or shims until the packing thereunder has been placed and is thoroughly set.  Grouting and dry packing of structural steel shall be done by the steel erector.


3.5
All structural steel shall be erected plumb, square and true to line and level, and in precise positions as indicated.  Temporary bracing and guys shall be introduced wherever necessary to provide for loads and stresses to which the structure may be subjected, including those due to erection equipment and their operation.  Temporary bracing and guys shall be left in place as long as required for safe guarding all parts of the work.


3.6
As erection progresses, the work shall be securely bolted up as required to maintain the steel in proper position while field bolting and welding is being done, and as required to take care of all dead loads, wind and erection stresses.  No final bolting or welding shall be done until the work has been properly aligned, plumbed and levelled.


3.7
High strength friction grip bolts to SABS 094 latest edition shall be used on all site connections except those listed in Clause 3.8.  Bolts shall be assembled and tightened in accordance with SABS 094.


3.8
Black bolts shall be used where specified on the drawings and for roof purlins, door and window frames, stair stringers and side sheeting rails.  When assembled, all joint surfaces shall be free of dirt, loose scale, burrs and other defects that would prevent solid seating of the parts.  Contact surfaces shall be free of oil, paint, lacquer or galvanising.


3.9
Welding shall be performed only by operators who have been previously qualified by test, and the Contractor shall be prepared to submit such qualifications to the Owner.  An operator shall require re-qualification if he has not been engaged in metal arc welding for a period of 3 months or more or if there is a specific reason to question the welder's ability.  All welding shall be done by the electric arc process and be in strict accordance with the design details as to type, size, technique and sequence.  No welding will be permitted for connections carrying stresses unless called for on the plans or otherwise approved by the Owner.  The Owner may direct the Contractor to remove any inferior welding and/or to cut test specimens from welds which the Owner considers are of inferior quality.  The Owner may direct that welds be nick broken, bent or tested in his presence.


3.10
Welding of temporary erection, ladders, etc. will not be permitted unless prior permission has been given by the Owner in writing.


3.11
All steelwork to be fabricated and erected in accordance with SABS 1200-H, read in conjunction with the project specification where applicable.


3.12
All structural steelwork to be grade 300 W unless otherwise specified.


3.13
Painting is to be in accordance with the Rössing Paint Specification – GC 12.  The paint shall be applied in accordance with the recommendations of the manufacturer.


3.14
The contractor is responsible for the design of all connections.  All connections must exceed the load capacity of the members connected unless noted otherwise.


3.15
The contractor is responsible for determining erection sequence and for the stability of the structure during the construction sequence.
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1.0
SCOPE

1.1
This specification provides for the off-loading, inspection, on-loading, storage, installation, and commissioning of equipment and materials on the Owner's site.


1.2
This specification shall be used in conjunction with the manufacturer's installation and operating instructions, and drawings furnished by others applicable to the work.


1.3
This specification shall not relieve the Contractor of full responsibility for the efficient installation of all equipment and materials for which it is responsible.


2.0
RECEIVING AND OFF-LOADING AT THE OWNER'S STORES

2.1
All material and equipment shall be received at the Owner's stores, or at a site designated by the Owner.  The Contractor shall thoroughly inspect for and record any damage or deterioration of the equipment during transit, and shall check in and record the equipment against the Order and any Bills of Lading.



The unpacking of any case containing fragile instruments, gauges and controls shall be done in the stores building under the supervision of an Instrument Foreman.  The equipment shall be handled with particular care.


2.2
The Owner will notify the Contractor of arrival of equipment and will also notify the Contractor as to where and how the equipment shall be stored prior to installation.  Storage may be open or covered depending on the type and size of equipment.


2.3
The Owner’s lifting tackle and cranes shall be used to off-load equipment at the Owner's stores and, if necessary, to on-load again for another place of storage, if so directed by the Owner.


2.3.1
All contractor lifting equipment shall comply strictly with the safety requirements in force at the site.  Manufacturer's instructions and recommendations for off-loading, storage, and installation of equipment shall be strictly adhered to.


2.3.2
Care shall be taken to ensure that slings are safely and properly located, and do not bear undue pressure on parts of equipment.


2.3.3
Slings and lifting tackle shall be so positioned that machinery is well secured during the lift.


2.3.4
Machined and mating parts shall be adequately protected during slinging.


3.0
ON-LOADING AND STORAGE AT SITE

3.1
After initial inspection of the equipment by the Owner, and release of the equipment to the Contractor for safekeeping and storage, the Contractor shall become totally responsible for the equipment up to the time of installation.


3.2
The Contractor shall provide properly fenced and secure areas for open air storage, and suitable sheds or warehouses for covered storage.  Twenty-four hours per day guarding of equipment shall be provided by the Contractor.  The Contractor shall also comply with the following:


(a)
All goods shall be provided with protective coatings, wrappings, wooden blocks, and caps before despatch.  Provided these protections are not removed, the goods should keep in good condition for prolonged periods if the storage conditions recommended in this specification are provided.  If any forms of protections have deteriorated, are missing or have been damaged in transit, they shall be replaced by the Contractor.  Unless damage to machined surfaces is suspected, protection shall not be removed.  Any damaged protective coating or covering shall be renewed, if possible.  Certain parts may require repainting at regular intervals, these will be noted in the contract or documents accompanying the goods.


(b)
All goods in storage shall be inspected at regular intervals for the following signs of deterioration, and remedial action shall be taken as necessary.


Metal surfaces:

rust and pitting.


Jointing and packings:
hardening, cracking, perishing, discolouration and distortion.


Machinery:


stiffness of moving parts, rusting, distortion. 


Painted surfaces:

deterioration of paintwork and rust.


(c)
All goods shall be kept away from walls and shall be stored between gangways to facilitate quick all round inspection and to detect and eliminate problems early.  Floors shall be kept clean.


(d)
Items which are too large to be stored inside the stores building, such as large structural members, vessels and castings, shall be stored on a well drained area and shall be raised above ground level on specially protected strong timber blocks - such as railway sleepers.  These items shall be placed so as to ensure no distortion, to allow for easy access of mobile cranes used to lift them, and to ensure that moisture does not penetrate into the equipment.


(e)
Unprotected machined surfaces and flange facings shall be provided with adequate protection, such as suitable grease or hardwood blank discs.


(f)
Items which are opened for inspection on arrival at site, shall be properly closed and sealed afterwards.  Any bags of silica gel inside vessels shall be inspected and renewed or re-activated, if necessary, before the item is sealed.  Covers removed for inspection shall be properly fixed in place afterwards.


(g)
Items shall be inspected at regular intervals for deterioration.  Surfaces on which paint has deteriorated shall be scraped and repainted.


4.0
INSTALLATION

4.1
Assembly and installation instructions furnished with the equipment drawings shall be followed in detail.


4.2
Foundations and holding down bolts shall be checked to ensure that they comply with the dimensions shown on the drawings.  Grouting shall have a minimum thickness of 25mm unless otherwise specified.


Foundation surfaces shall be prepared by chipping to ensure adequate bond with the grout.


4.3
Grout shall be mixed and placed in accordance with the recommendations of both the grout manufacturer and the equipment manufacturer, or as per GC 2.


4.4
All belt conveyors shall be installed and checked to ensure that the pulleys, idlers, and all other mechanical components are aligned, that the counter weight and take-up are correct and the belt is properly trained and tensioned.


5.0
LUBRICATION

5.1
Lubrication of all moving parts shall be done with lubricants recommended or approved by the Equipment Manufacturer.


5.2
Rotating equipment which has been shipped, dismantled for assembly in the field or which has been shipped without lubricants shall have the bearings flushed clean with a flushing oil, as recommended by the manufacturer, and lubricated by the Contractor when erection is complete.



Grease and other materials which have been applied for protection of the equipment in shipping and storage shall be removed with suitable solvents or cleaners which will not damage the surface finish of the equipment.


6.0
ALIGNMENT OF SHAFTS

6.1
Prior to the alignment of shafts and couplings, pipework, shall be removed to ensure that loads are not imposed on the equipment being installed.



If on reassembly of the piping it is found that piping has to be forced to mate with equipment flanges, the Contractor shall notify the Owner in order that remedial work can be done on the piping.



PIPE CONNECTIONS TO EQUIPMENT SHALL NOT BE MADE UNLESS THE OWNER IS PRESENT.


6.2
Rotating equipment and drive motors shall be set level and plumb.  Shafts shall be aligned within tolerances prescribed by the equipment manufacturer with the shafts rotating in the proper direction.  Couplings shall be checked for both angular and radial alignment.



NO DRIVE CONNECTIONS SHALL BE MADE UNLESS THE OWNER HAS THOROUGHLY CHECKED THE ALIGNMENT AND GROUTING OF THE DRIVE EQUIPMENT.


6.3
Equipment, after setting, shall be free of interference, excessive stress, foreign materials, and shall be complete and ready for operation.


6.4
Pipework shall be reconnected and alignment checks repeated.  If alignment is altered, then piping shall be modified to suit the machine flanges.


7.0
PRE-OPERATIONAL TESTS

7.1
Certain items of equipment, when specified in the contract, will be tested under simulated service conditions in order to allow for necessary corrections to be made in advance of the plant commissioning.


7.2
The pre-operational test work will be conducted at the direction of the Owner, and witnessed, by the Manufacturer's representative.


7.3
The following checks shall be performed on all installed machinery and equipment where applicable:


(a)
Check holding down bolts for tightness and ensure that base plates are properly grouted in.


(b)
Break piping connections and ensure that undue forces are not imposed on the machine.


(c)
Blow through all pipelines to clear debris wherever possible.


(d)
Break each coupling and check alignment in accordance with the manufacturer's recommendation.  Check crankshaft deflection where applicable.


(e)
Check seals and water connections and ensure that temporary strainers are fitted.


(f)
Check lubrication.


(g)
Check valves, settings of relief valves.


(i)
Check for noise and vibration.


(j)
Check the starting and full-load current.


(k)
Ensure that machine operates satisfactorily on load.
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1.0 SCOPE OF WORK


This specification covers site fabrication, erection and testing of pipe work.


2.0
SAFETY

The Contractor shall comply with the Owner's rules and regulations governing safety and safe performance of work at the site and in accordance with the latest edition/amendment of the following:


Mine and Works Ordinance of Namibia


Explosives Act and Regulations (Act No. 26 of 1956, as Amended)


Labour Act of Namibia, and its Regulations


3.0 CODES AND STANDARDS

All material, fabrication and installation shall conform to the latest editions / amendments of the following codes and standards:


South African Bureau of Standards and Codes of practice.  Where such Standards are not available, the following Standards and Codes of Practice will apply:


British Standard Specifications of the British Standard Institution


All material for piping shall comply with Eng. Specification P1 (General Piping Material Specification).  Piping material for all process and utility piping is combined and will be found therein.


3.1 Exceptions

Acceptance of another countries' standards will be subject to approval of the Owner.


4.0 DEFINITIONS

4.1 "Piping" means all pipes, fittings, flanges, bolts, gaskets, valves, line instruments and other component parts representing a complete installation.


4.2 Pipe size means steel pipe size listed in BS 3600 metric edition.


4.3 "Site run” piping shall mean all unlined piping 50 mm and below, as shown on piping general arrangement drawings.


5.0 CHANGES TO THE WORK

5.1 Piping shall be fabricated and installed in accordance with all drawings, bills of material, codes and standards and requirements included in the Contract Specification and this Specification.


5.2 Any deviation from drawings, codes and standards and requirements of this specification must be approved by the Owner.


5.3 It is the responsibility of the Contractor to advise the Owner of any change and to obtain written approval before changing the work.


6.0 PIPING IDENTIFICATION

6.1 All piping is identified by line numbers according to the Pipe Line Rating list.  This list also identifies lines by class, referring to Eng. Specification P1 (Piping Material Specification).


6.2 Piping components shown on orthographic drawings are identified by corresponding line numbers from P & I Drawings.


7.0 DRAWING NOMENCLATURE

7.1 Symbols for piping general arrangement drawings shall conform to Eng. Specification GD5.


7.2 Pipe Support Symbols:


PA
Pipe Anchor


PS
Pipe support, detailed on other drawings


PG
Pipe Guide


FS
Field support, field to supply pipe support to suit


FG
Field guide, field to provide pipe guides allowing pipe to move only along axis of pipe


7.3 Abbreviations on drawings:


B.E.

-  Bevel End


BOP

-  Bottom of Pipe


CPLG

-  Coupling


F.F.

-  Flat Faced


FW

-  Field Weld


GRP

-  Glassfibre Reinforced Plastic


NTS

-  Not to Scale


P.E.

-  Plain End


R.F.

-  Raised Face


R.J.

-  Ring Type Joint


RL

-  Rubberlined


S

-  Denotes spring or counterweight


CS

-  Coldspring


TOS

-  Top of Steel


THD.END
-  Threaded End


7.4 Pipe Anchor:


Denotes direction in which pipe movement is permitted.


Denotes direction in which pipe movement is not permitted (anchor).


8.0 GENERAL REQUIREMENTS

8.1 Requirements for Field Run Piping installed according to General Arrangements:


8.1.1 Clearance between adjacent piping shall generally meet that shown on drawings.  Any changes to clearances or routing must be cleared with written approval by the Owner.  Minimum headroom walkways shall be 2.2 metres.


8.1.2 Piping shall be kept clear of manholes, access openings and inspection points.


8.1.3 Uninsulated pipe will rest directly on pipe supports, unless shown otherwise on the drawings.


8.1.4 Insulated pipe will rest on pipe shoes.  Shoes for carbon steel pipe shall be welded to the pipe.


8.1.5 All pressure relief valves shall be installed in an upright position.


8.1.6 All block valves at main line take-offs shall be as close as possible to the main line and shall meet the specification for the main line.


8.1.7 All open end valves shall be closed with a plug, nipple and cap or blind flange.  Closure shall be consistent with the line specification, unless otherwise noted.


8.2 Requirements for Piping either Field Run or Fabricated and installed according to Isometrics:

8.2.1 Piping shall be run in an orderly fashion and in accordance with the drawings and isometrics.  Routing changes may be made only with approval of the Owner.


8.2.2 Field Shop fabrication shall be in accordance with the GA's isometrics and with this specification.  Location of field welds indicated on the drawing annotated by an asterisk may be changed by the Contractor to suit installation requirements with approval of the Owner.  Where cold springing of piping is shown on drawings, special approval of the Owner must be obtained before changing any field welds.


8.2.3 Changes in the field may be made to facilitate fabrication and installation, but only with the written approval of the Owner.


8.2.4 The following pipe sizes have not been used in the Design Philosophy but may be used by the Contractor only where necessary connections to equipment or instruments must be made:


10 mm

32 mm

65 mm

125 mm
175 mm


8.2.5 Internal burrs and excess weld material shall be removed from the upstream run ahead of all orifice plates.


8.2.6 All weld-neck flanges shall be bored to the same inside diameter as adjoining pipe.


8.2.7 Bolt holes shall straddle vertical centerline, unless shown otherwise on the drawing.


8.2.8 The critical dimensions of individual pipe lines such as overall length, locating of side outlets, etc. shall be limited to a tolerance of plus or minus 4 mm.  Where entire lines consisting of a number of spools are being fabricated, the overall dimension shall be limited to tolerance of plus or minus 12 mm at 22°C.  Exclusive of design cold springing.


8.2.9 If fittings corresponding to pipe wall thickness are not commercially available, thicker fittings may be used with end tapers bored to match pipe wall.  Unless otherwise noted on piping drawings, all weld ells shall have a radius of 1-1/2 times the normal pipe size.


8.2.10 Orifice flanges shall correspond to line size and rating.


8.2.11 Orifice plates shall be 4 mm thick for lines 300 mm and less, and 8 mm thick for lines 350 mm and larger.  All orifice plates shall be 316L Stainless Steel.


8.2.12 Weldolets and sockolets must be forged steel of the composition specified.


8.2.13 Low points in all piping shall be provided with drains with valves, as indicated on drawings and isometrics.


8.2.14 High points in lines shall be provided with vent with valve, as indicated on drawings and isometrics.


8.2.15 All break-away spools shall not be less than 200 mm face to face dimension, unless shown otherwise on the drawings.


8.2.16 All gaskets used with Victaulic joints shall be lubricated prior to installation with a vegetable base oil lubricant.


8.2.17 Pipe connections to plant equipment shall be disconnected after completion of erection of related pipe work to ensure that the pipe work does not apply loads to the equipment connection.


9.0 COATED AND WRAPPED PIPE

9.1 All buried carbon steel piping shall be coated with Bitumen and wrapped in Kraft paper.  See Eng. Specification GD5.


10.0 CATHODIC PROTECTION

10.1 Where required, buried steel piping shall have magnesium anodes located and installed as shown on drawings.


11.0 COLD SPRINGING STREAM LINES

11.1 Cold springing is shown on piping drawings by designation C.S. followed by direction and amount.  Only the piping so designated shall be cold sprung and only to the amount shown.  The amount of cold spring shall not be more than 95 % of the thermal expansion.


12.0 FABRICATION AND TESTING

12.1 Fabrication and testing shall be in accordance with BS906, BS3889 PART 1 AND 2, BS3923 PART 1 AND 2, BS6990, BS2633, BS2971, BS4677 AND BS5135 as applicable.


13.0 WELDER QUALIFICATION AND PROCEDURE APPROVAL

13.1 The Contractor shall be responsible for the quality of the welding and shall conduct tests of the welding procedures to ensure that welds will meet the requirements of this specification.


13.2 Testing of the operators will be conducted to assure their ability to apply the procedure.  Tests shall be in strict accordance with the provisions of the British Standards Codes of Practice, latest edition, Boiler and Pressure Vessel Code.


13.3 The Contractor shall submit, before the start of welding, three (3) copies of his welding procedures plus three (3) copies of the "record of procedure qualification test reports" to the Owners.


13.4 The Owners must approve the welding procedure before the start of either shop or field welding.


14.0 WELDING CARBON STEEL PIPE

14.1 The ends of pipe and welding fittings shall be beveled according to the details shown in BS 3351 and BS5135, and BS806.  Preparation of ends by machining is preferred.  All welds shall be made without the use of backing ring, so that complete fusion and penetration will be obtained without "icicles" or drip-through at the root.  The reinforcement shall be applied so that it will have a smooth contour that will merge gradually with the surfaces of adjacent pipe and welding fittings.


14.2 Proper alignment of pipe and fittings shall be secured prepatory to welding and shall be maintained during the welding process by properly tacking or clamping the ends to be joined.  While the first bead is being laid, the tack welds shall be removed by chipping or grinding, and care shall be taken to ensure that this bead completely fuses through the tack welds.  If tacks are to be incorporated into the root pass, they shall be welded by qualified welders in accordance with the qualified welding procedure.  Otherwise they must be removed.  All cracked tacks must be removed.


14.3 Faces of all flanges shall be at 90°C to longitudinal axis of the pipe to which they are attached unless otherwise noted on the drawings.


14.4 Welding back-up rings shall not be used.


14.5 All welding shall be done by manual metal arc process, automatic submerged arc process, metal inert gas (MIG), tungsten inert gas process (TIG), or a combination of these processes.


14.6 Welding electrodes for manual metal arc welding shall be heavily coated electrodes and shall conform to British Standard Codes of Material Specifications, and the chemical composition and physical properties of the deposited metal shall be similar to that of the base metal.


14.7 Filler electrodes, and the fluxes used with these electrodes, for use with the automatic submerged arc process, shall deposit weld metal of similar chemical composition and physical properties as the base metal.


14.8 Filler electrodes and wires used with the Mig and Tig processes shall deposit weld metal of similar chemical composition and physical properties as the base metal.  The shielding gas shall be suitable for the process, and shall provide proper welding action for the process.  The deposited metal shall be completely fused, bright and clean and free from all porosity.


14.9 All welds, regardless of process, shall be built up by the application of multiple beads or passes.  The thickness of metal applied for each bead or pass shall not exceed 6 mm.  The slag or flux shall be removed after each pass, and the completed weld shall be cleaned of slag and splatter metal on all surfaces.  The number of passes required by the specification shall be completed.  Excess welding as well as minimum weldment will not be tolerated.


14.10 Reinforcing pads for nozzles shall be the same material as the Header Pipe, conforming to the specifications listed in P1.  Pads have been sized for an allowable stress equal to that of the nozzle pipe itself at the applicable design temperature.


15.0 HYDROSTATIC TESTING

15.1 All completed stainless steel piping shall be hydrostatically tested in accordance with BS 3351, Paragraphs 7.4 to 7.4, 6.1.  Completed piping systems in Piping Material Classes B1, A2, B2 and C1 shall be hydrostatically tested in accordance with BS 806 Section 4. All other completed piping systems shall be hydrostatically tested in accordance with BS 806 Section 4.


15.2 Spade blinds shall be inserted where necessary to eliminate duplication testing and to separate other lines and equipment not included in hydrostatic tests.


15.3 The Contractor may, with the approval of the Owner, apply hydrostatic tests to fabricated piping in the field shop rather than test after completion of piping.


15.4 All underground piping shall be hydrostatically tested in place before back filling.


15.5 Where hydrostatic testing is not feasible, the Owner will specify the medium to be used and the required test pressure.


15.6 Air lines shall not be tested with water.  The Owners will specify the medium to be used, and pressure.


15.7 The Owner's Instrument Supervisor is to be consulted with respect of removal of certain in-line instruments and isolation of instrument taps, prior to testing.  (Refer also to GC8 Instrument Installation.)


16.0 WITNESSING TESTS

16.1 All tests will be witnessed by the Owners.  The Contractor shall notify the Owners reasonably in advance of all tests to permit scheduling of personnel.


16.2 Failure of the Owners to witness a test does not relieve the Contractor of the requirement to conduct the test, or his obligation that the work successfully meets the test requirements.


17.0 CLEANING PIPING

17.1 Each line shall be cleaned by flushing with water until free of dirt, grit, welding slag and other foreign materials.  The line shall be drained, low points and pockets shall be freed of any trapped water and the line swept by air until dry.  The Owner's Instrument Supervisor is to be consulted with respect to removal of certain in-line instruments prior to flushing and drying.


17.2 Lines for water service need not be swept dry.


17.3 Fresh water shall be used for flushing.


18.0 REPORTS AND TEST CERTIFICATES

18.1 Before start of welding, the Contractor shall furnish the Owner with three (3) copies of test reports on welder qualifications.


18.2 Before piping material or shop fabricated piping components are delivered to the site, the Owners shall be furnished with three (3) copies of material quantities.


18.3 The Contractor shall submit material test certificates to the Owner/Inspector for all alloy steels and carbon steels conforming to BS 3602 before fabrication commences.  The relevant heat number shall be stamped on the pipe and correlated with the test certificate.


18.4 The field shop fabricator's report on welder qualifications shall be submitted to the Owner.


19.0 TEMPORARY PIPING

1.1.1 All temporary piping installations shall conform to this specification or be accepted in writing by the Owner.


1
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1.0 SCOPE


1.0 The purpose of this specification is to define the material and workmanship necessary to produce quality painting and coating systems for Rössing Uranium Ltd. (RUL) mine in Namibia.  The work entails the surface preparation and coating of exposed steelwork, piping, platework and other miscellaneous items named herein.


1.1 It is the intent of this specification to provide corrosion protection for, as well as enhance the appearance of all coated surfaces in the above named facility.


2.0 DEFINITIONS


2.0 Owner
Rössing Uranium Ltd.


2.1 Painting contractor
Any person or company contracted to do painting work for the owner, be it onsite or offsite.


2.2 Qualified applicator
A workman regularly engaged in the application of heavy duty protective coatings.


3.0 CODES AND REFERENCES


3.0 SABS 1091



4.0 MATERIALS


4.0 The painting contractor must ensure that the correct materials are provided as designated in this specification.  All coatings and painting materials shall originate from sealed containers bearing manufacturer's labels and batch numbers.


4.1 In the case of an onsite painting contractor, RUL will designate the location where paints may be stored and mixed.  No more than one day's requirements to paint including thinners and dryers, cleaning solvents and wiping rags shall be kept in any working area.


4.2 Masking materials shall be provided by the Contractor in sufficient quantities to avoid fouling contiguous surfaces.


4.3 Painting materials shall be those of a recognised manufacturer experienced in heavy duty coatings utilised in industry.


4.4 Colour coding shall be as specified in Rössing's Health and Safety Manual, Element 1.25 Colour Coding of Plant, Equipment and Pipelines.


5.0 PERFORMANCE OF THE WORK


5.1 ON SITE


5.1.1 The painting contractor shall be responsible for ensuring that he is fully conversant with the specification requirements and that the specification is suitable for the conditions as detailed under the scope of each system. Should the Contractor be at variance with the specification issued, he shall submit to RUL in writing his objections and/or recommendations.


5.1.2 Unskilled or semi-skilled maybe employed / engaged and supervised in the surface preparation and cleaning duties only, prior to painting.


5.1.3 The painting contractor shall provide all equipment, tools and safety apparel necessary in order to ensure satisfactory surface preparation and the application of the coating system.


5.1.4 RUL or their agent's representative shall be allowed to inspect the surface preparation and the application of any or all the coats to ensure that these have been applied in accordance with this specification and/or the paint manufacturer's specification.


5.1.5 All instrumentation equipment, motors, lubrication fittings, seals, valves, actuators, identification names or name plates, indicators, light fittings, bulbs, glasses, etc. shall be suitably protected by means of wrapping or covering before blast cleaning and/or spray painting any system.


5.1.6 Special precautions shall be taken to see that no valve spindles, safety/relief valves, lubrication fittings, etc. are contaminated by abrasive grits from the blast cleaning operation and shall not be covered by paint. It will be the responsibility of the Paint Contractor to replace/repair/clean at his cost, any instrumentation equipment, light fittings, bulbs, glass, etc. which are damaged or painted over due to his negligence/carelessness.


5.2 OFF SITE


5.2.1 The Supplier or Contractor will be responsible for his own arrangements, but must ensure that suitable quality control measure are in place that will ensure compliance to surface preparation and coating requirements.


5.2.2 Colour coding of new equipment should be in accordance with this Specification, unless proprietary colours are involved.


5.2.3 Coating quality shall as a minimum, be in accordance with the requirements of this Specification.


5.2.4 Rössing reserves the right to visit the Supplier / Contractors’ premises for inspection.


6.0 SAFETY PRECAUTIONS


6.1 The contractor shall be fully responsible for the enforcement of all essential safety precautions.


6.2 The contractor shall provide fire extinguishers of suitable type and sufficient in number to permit placing at least one extinguisher in any interior area where painting with fume-creating or flammable products is in progress and where paint is stored and mixed. No smoking shall be permitted on the job and the Contractor shall be responsible for policing the work.


6.3 On viewing the area and work to be painted, the contractor shall perform a risk assessment and discuss with RUL all the safety precautions necessary for the work in that particular area, including the provisions of suitable ventilation.


6.4 The contractor shall provide workmen with suitable masks approved by the RUL Environmental Dept.  Suitable and approved air filters shall be fitted in the mask air feed line. Air supplied to the hood must meet 100% air breathing quality.


6.5 Oily and solvent-soaked rags shall be kept in closed containers and in minimum quantity.  Any spillage of volatiles shall be wiped up immediately.  


6.6 RUL shall provide or make available scaffolds and rigging as may be required for larger jobs.  All scaffolds and rigging shall meet the safety precautions as stipulated in element C4 of RUL's safety standards.


6.7 All air receivers, moisture traps, air filters and pressurised equipment used for abrasive blasting or spray painting shall comply with the statutory regulations. 


7.0 SURFACE PREPARATION


7.1 The condition of the surface prior to painting shall be as specified for each separate paint specification.  The various grades of surface preparation are specified under 7.5.


7.2 No paint shall be applied over any surface containing traces of grit, grease, oil, etc., loose rust, mill scale or corrosion products of any kind.


7.3 All surfaces to which paint is applied shall be moisture dry.  Unless otherwise stated, paint shall be applied over dry paint surfaces.


7.4 Suitable degreasing or cleaning fluids can to be used for cleaning surfaces to be painted. All traces of oil, grease, soluble salts and corrosive airborne contaminants shall be thoroughly washed from the surface prior to painting, and the surface shall be dried and repainted immediately thereafter.  


7.5 The following grades of cleaning and surface preparation shall be used:


7.5.1 Grade A - Blast Cleaning




By either wet sand, dry grit or shot blasting to the bare metal to Swedish Standard SIS 05 5900 SA 2½, ie. to a uniform metallic colour without any oxides or old paint remaining. Suitable grit size shall be used to achieve a roughened metal surface with a profile between peaks and valleys not exceeding 40 - 60 microns.




Blast cleaned surfaces shall not be contaminated by dirt, grease or hands. Blast cleaned surfaces shall not be left uncoated for periods exceeding four (4) hours in clear weather. Should the weather change during the four (4) hours maximum time (humidity going over 80 %) then a sweep blast must be carried out when suitable weather conditions have returned to normal and remain stable.


7.5.2 Grade C - Solvent Cleaning





Surfaces to be coated may be washed / wiped with a suitable solvent as recommended by the paint manufacturer for the particular coating to be applied and the surface must be dry before the coating is applied.


7.5.3 Grade D - Power wire-brushing and scraping




Power wire brush or manual scraping to Swedish Standard SIS 05 5900 St 2.


7.6 If required an inspection during the cleaning operations will be made by Rössing personnel or its representative who will also inspect and approve the surface preparation prior to the application of the first coat to all surfaces.


8.0 COATING APPLICATION


8.1 Minimum paint thickness shall be as specified in Paragraph 10 - Coating Specification.  Paint thickness is specified in micrometers (µm).


8.2 Coatings shall be applied in strict accordance with the paint manufacturer's specifications.  Special attention shall be given to the minimum and maximum periods between applications. Where the manufacturer's specifications are not met, it shall be the contractor's responsibility to remove all coatings to the original surface.  All such work shall be for the contractor's account.


8.3 Coatings shall not take place when the relative humidity exceeds 80% nor when the surface temperature of the steel is less than 4°C above dew point.


8.4 All materials shall be uniformly applied to form a smooth, continuous, unbroken, pinhole free coating, free from sags, runs and other defects.


8.5 All ingredients in any container shall be thoroughly mixed by a mechanical mixer before use, and shall be agitated often enough during application to keep the pigment in suspension. 


8.6 The type of thinner and quantities used shall comply with the paint manufacturer's instructions. All thinning shall be done under close supervision, and in accordance with the paint manufacturer's instructions.


8.7 Damaged paint areas shall be cleaned, rust spots removed and spot priming carried out such that the painting extends at least 50 mm beyond the damaged area.


8.8 All sharp edged corners and cut ends which are to be painted shall be stripe coated to ensure the specified dry film thickness of paint as specified.


8.9 Special attention shall be given to cracks, crevices and edges to ensure complete coverage.


8.10 On concealed surfaces or back-to-back angles, polyurethane sponges may be used prior to coating applications.


8.11 Unless otherwise stated, no paint shall be applied within 50 mm of areas which are to be welded.


8.12 The weld area shall be abrasive blasted and/or cleaned by grinding and all contaminants such as flux, weld spatter, etc. shall be removed prior to painting.  It is recommended that the weld area then be flushed with fresh water and be allowed to dry before receiving the full specified paint system.


8.13 Surfaces which are to rest on concrete or other floors shall receive the full paint system prior to erection.


8.14 Mating or contact surfaces shall be protected from corrosion by ensuring that the two surfaces brought into contact with each other shall be prepared and primed in accordance with the specification.  The primed surfaces shall be brought together while the paint is still wet.


8.15 Areas which will be inaccessible after erection shall receive the full specified coating system.  This applies particularly to back-to-back angles, purlins, flange faces etc.


8.16 Where the top coat is allowed to age for a few months before painting, light sanding or rubbing with steel wool or scrubbing with clean water, using a bristle brush, is strongly recommended.


8.17 Areas where the paint coating has been damaged during transportation, erection or by any means whatsoever, shall be repaired as follows:  Rust spots shall be removed by means of a wire brush or emery paper and the surrounding paint which is still intact shall be feathered for a distance of 20 mm beyond the damaged area.  Spot priming shall consist of all of the coats previously applied and shall overlap the damaged areas by 50 mm.


8.18 Unless otherwise specified, steel embedded within concrete shall not be oiled or painted except to within 50 mm of the concrete/air interface.


8.19 The Contractor shall ensure that steelwork which is to be delivered to site is stacked on bearers, and is clear of the ground.  Wherever possible, channels, angles, etc. shall be stacked so that water cannot collect on the steel.


8.20 Surfaces which are to be friction bolted, shall be prepared in accordance with the specification (i.e. blast cleaned or wire brushed) but shall receive no paint coating.


8.21 Anti-static type brushes and rollers shall be of a quality and style that will enable proper application of the coatings.


8.22 Spray equipment used shall be suitable for high quality work and shall be equipped with suitable pressure regulators and gauges.  The orifice size of air spray nozzles shall be those recommended by the manufacturer of the coating being applied.  Coating shall be applied in uniform layers with 50 % overlapping strokes.  All spray equipment to be properly earthed in order to prevent any static electricity build up.


8.23 Minimum paint thickness shall be as specified in Coating Spec's Paragraph 9.  Paint thickness is specified in micrometers (µm).


8.24 RUL or their agents will be at liberty to check, at their discretion the dry film thickness of each coat or of the total coating system as specified.  If, in their opinion, insufficient paint thickness has been achieved, the Painting contractor will be instructed to apply further coats at their expense until the specified film thickness has been achieved.


8.25 RUL or their agents will maintain constant checks to ensure that application of coatings is according to the paint manufacturer's instructions and according to the paints as specified.


9.0 CLEAN UP


9.1 During the work, adjacent surfaces shall be protected with drop cloths or other suitable means.  Upon completion of the work, any remaining spillage, splatter or splash on surfaces including glass, fixtures and fittings shall be thoroughly removed and the premises left in a clean and presentable condition.  All areas where abrasive blasting or hand cleaning has been done must be cleaned up of any residue daily.


10.0 COATING SPECIFICATIONS



Various types of coatings have been established and are to be used on the premises.  These various coating systems can be summarised as follows:


10.1 Mild and Medium Corrosion – 3 Coat System


(Economical durable system for all areas of structural steel, tanks, pipelines, guardrails, etc.)



Surface preparation - All areas where abrasive blasting can be carried out, blast to a min of SA 2½ with a profile of 40 to 60 microns.  All other areas to be wire brushed or ground to St 2 or chemically treated.  All surface preparation to be carried out to the Code of Practice.


10.1.1 Apply a Primer coat, using a Vinyl Copolymer Primer to a DFT of 60 to 80 microns. (red oxide).  Colour to contrast with prepared steel.


10.1.2 Apply a High Build (HB) low gloss, chemical resistant Vinyl Copolymer intermediate coat to a DFT of 80 to 100 microns.  Colour to contrast with Primer and subsequent coats


10.1.3 Apply a glossy modified Vinyl Copolymer Top coat to a DFT of 40 – 70 Microns.  Colour to be as per SABS 1091-1975.


10.2 High Corrosion – 2 Coat System



(High Corrosion Resistant System)




Surface preparation - Abrasive blast to a minimum of SA 2½ with a profile of 40 to 60 microns.


10.2.1 Apply a high build surface tolerant epoxy mastic to a dry film thickness of minimum 125 microns.  


10.2.2 Apply a Final coat of an Aliphatic Acrylic Polyurethane to a DFT of minimum 50 microns.  Colour to be in accordance with SABS 1091-1975.


10.3 Steel Floor Gratings and 'Vastrap' Plates

10.3.1 Surface preparation - Abrasive blast to a minimum of SA 2½ with a profile of 40 to 60 microns.


10.3.2 Apply a coat of Epoxy Tar to a DFT of 90 – 130 microns.  Colour to contrast with prepared steel.  Observe manufacturer's recommended over-coating times.


10.3.3 Apply a coat Epoxy Tar black to a DFT of 90 – 130 microns.


10.4 Galvanised Items

10.4.1 All galvanised iron shall be cleaned with an approved galvanised iron cleaner, followed by clean water rinses. This cleaning procedure must be repeated until a water break free surface has been obtained.  Coat with Vinyl etch primer to a DFT of 25 – 35 microns.  Observe manufacturer's recommended over-coating times.


10.4.2 Continue as for 9.1


10.5 Stainless Steel and 3CR12

10.5.1 Degrease with suitable detergent cleaner, then rinse off with potable water.  Lightly sand surface to provide a suitable key, then solvent clean dust off.


10.5.2 Apply one coat of epoxy chromate primer to give a DFT of 25 – 35 microns.


10.5.3 Apply a glossy modified Vinyl Copolymer Top coat to a DFT of 40 – 70 microns.  Colour to be as per SABS 1091-1975.  Observe manufacturer's recommended overcoating times.


11 CODE OF PRACTICE

11.1 All surface preparation shall be in accordance with the paint manufacturer's technical specification.  Application contractor's Senior supervising personnel shall observe all inspection interfaces.


11.2 The Paint Inspector shall satisfy himself that the following are satisfactory before allowing the work to proceed:


11.2.1 Air Supply

The QC Inspector is to ensure that:


· The compressed air supply is clean, dry and free from oil.


· Periodic checks are done.


· moisture traps are fitted between the compressor and blast pots/spray pumps.


· And that filters on the moisture traps are changed as per manufacturer's instructions.


· All mixing has to be carried out as below or according to manufacturer's recommendation.


11.2.2 Two Pack Systems

11.2.2.1 Only a mechanical mixer shall be used for the mixing of these materials


11.2.2.2 Twin packs of two litres or less may be mixed by hand.


11.2.2.3 Each component shall be mixed separately until homogenous.  The two components shall then be mixed together.  All the activator shall be added to the base component until the mixture is homogeneous.


11.2.2.4 No part mixing or splitting of packs shall take place unless approval has been given by the QC Inspector.


11.2.3 One Pack Systems

11.2.3.1 All one pack systems shall be mechanically agitated until homogenous with no sediment.


11.2.3.2 Previously opened containers:


11.2.3.3 The mixture shall be visually checked for any skins.  If there are any skins present, these shall be removed and once the mixture has been agitated until homogenous, it shall be strained through a fine gauze before use.


11.2.4 Adulteration

11.2.4.1 The senior site supervisor or his designee shall not adulterate any coating materials beyond the limits of the technical specifications unless approval has been given by the QC Inspector.


11.2.5 Temperature / Humidity

11.2.5.1 The QC Inspector shall check, before mixing of materials is taking place, that climatic conditions are satisfactory and that blasting and/or sweeping up operations are not in progress in the same area or in the nearby vicinity.


11.3 The Inspector shall release the items/area for coating if satisfied that all parameters have been met.  The application of any coating shall be carried out to the technical specification.  The application contractor's senior supervisory personnel shall observe all inspection interfaces.


11.3.1 All coatings shall be applied with the specified equipment in the following manner:


11.3.1.1 Large areas are to be sprayed with an airless or conventional gun.  Suitable nozzles are to be determined under operating conditions to allow for minimum over spray. Spraying shall only be carried out by qualified operators.


11.3.1.2 Brushing of primers shall be restricted to minor areas or guardrails where spraying is uneconomical.  (Minor areas can be defined as less than 1 m²).


11.3.2 Items to be protected, eg. switch gear, motors, identification tags, etc. shall be adequately protected.


11.3.3 All edges, welds, angles, sharp corners and "difficult to paint" areas shall be Stripe Coated by brush before full coating is applied.


a) Coat bare steel edges, etc. with Primer


b) Coat complete item with Primer


c) Coat primed edges, etc. with Coat 1


d) Coat complete item with Coat 1


e) Coat Coat 1 edges, etc. with Coat 2


f) Coat complete item with Coat 2


g) Continue to Final coating.


In all cases other than Primer coat, over coating times are to be observed for the coating being used.


11.4 The Inspector shall satisfy himself that the coating has been applied in accordance with the above and to the specified D.F.T.’s.  He shall satisfy himself that the coating is continuous and has no misses, holidays, inclusions, etc.  He shall satisfy himself that the coating is uniform with no excessive runs and sags.


Before allowing subsequent over coating, he shall satisfy himself that the over coating times have been observed.


11.5 The Inspector shall inspect each stage of coating, from surface prep to final top coat, as per 10.4, taking particular note of 'stripe coating' 10.3.3 (a) to (g).


12 FINAL ACCEPTANCE INSPECTION


12.1 The Inspector shall satisfy himself that all specification parameters have been met.  He shall satisfy himself of the following:


12.1.1 Colour


12.1.2 Gloss


12.1.3 Dry film thickness


12.1.4 Adhesion:  cross cut, Elcometer dolly test


12.1.5 Pinholes, Continuity


12.1.6 Paint consumption - theoretical and practical


12.2 Minor touch-ups to localised damage may be effected by grinding to sound metal to St 2 and feathered edges to sound coating.


12.3 Painting shall be done in accordance with the specification and stages 10.3 to 10.6 noting that there is at least a 50 mm overlap of primer onto sound, clean existing paintwork.


13 COLOUR CODING


13.1 Colour coding shall be as specified in Rössing's Health and Safety Manual, Element 1.25 - Colour Coding of Plant, Equipment and Pipelines and SABS 1091-1975
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1.0

SCOPE

1.1

This specification covers the supply, installation, curing and testing of rubberlining for piping, tanks and miscellaneous items such as rotoscoops, sumps and boxes.




It also covers methods to be used for repair or recovery where existing linings have failed or are faulty.


1.2

The specification is based on the hand lay up method of panels for tanks and miscellaneous items and the prefabricated tube method for pipes.


2.0

WORK INCLUDED

2.1

The supply of all basic materials such as lining material, adhesives, curing agents and cleaning equipment in order that the linings shall meet the requirements of this specification.


2.2

Provision of all detailed instructions required on site by the Contractor's personnel in order that the linings shall meet the requirements of this specification.


2.3

The provision of all necessary facilities and equipment for both site and shop inspection and testing of the linings, including but not limited to:




Hardness meter - Shore 'A' Scale




Adhesion testing machine


2.4

The provision of test certificates and other reports where appropriate.


2.5

Materials and equipment for protection of finished equipment as detailed in specification.


2.6

Provision of all site facilities necessary to execute the site lining, incl. rubber and solvent storage.


2.7

All safety and ventilation equipment for use and protection of personnel.


2.8

The provision of scaffolding temporary structures, ladders, tarpaulins, cutting tables, blowers, etc. for access to the work and protection of the work from direct sun light, dust, moisture, etc.


3.0

STANDARDS



The following standards shall apply:


3.1

British Standard Code of Practice




CP 3003 Part 1 1967




Rubberlining of vessels and equipment of Chemical Processes


3.2

British Standard 903 Part A.26 1969




Methods of testing vulcanised rubber.


3.3

Mines and Works Ordinance Act of Namibia.


3.4

Drawings and sketches as listed in paragraph 12.0 of this specification.


3.5

Swedish Standard SIS 05 59 00.


Notes:
1.
Where differences in details occur between the sketches listed in paragraph 12.0 and those shown in BS CP. 3003, then the former will be used.




2.
Any changes from drawings, codes and standards and requirements of this specification must be approved in writing by the Owner.


4.0

DEFINITIONS

4.1

Lining shall mean the continuous protection of all surfaces of tanks, pipes and vessels which may come into contact with fluids being handles (ie. through branches, across flanges and around baffles).


4.2

The term 'rubber' used in this specification applies to pure gum natural rubber.




The term 'rubber' shall also apply to any other specified synthetic rubber, e.g. neoprene, nitrile or BUNA-N.  See special instructions for synthetic rubbers in Paragraph 12.  In this instance the specified hardness figures may change because of the nature of the material, but details of all linings will remain the same.


5.0

PROCESS DUTY VERSUS RUBBER PROPERTIES/THICKNESS

5.1

General



All piping, tanks and equipment are subjected to one of two basic process duties defined below, and each process duty is specific in the hardness and thickness of rubber required.  These various required properties are also defined below.




The basic parameters of required thickness and hardness for a particular job will usually be defined by a class code for piping (obtained from the piping specification P1) and will normally appear on the fabrication drawing for the tank or miscellaneous items.




It is the responsibility of the Contractor to check with the Owner as to exactly what the parameters are required before starting to rubber line a batch of piping or a particular tank or sump.  It is also recommended that the Contractor uses a colour coding on finished pipework for subsequent easy identification.


5.2

Process Duties



5.2.1
Slurry Duty



At Rössing slurry duty is defined as a mixture of 45 % to 50 % solids by weight, up to 20 g/l of H2SO4 at a maximum temperature of 70°C.



┌───────────────────────┬───────────┬───────────┬───────────┐



│   SIZE DISTRIBUTION   │  MINIMUM  │  AVERAGE  │  MINIMUM  │



├───────────────────────┼───────────┼───────────┼───────────┤



│   +   6               │           │           │    1,45   │



│   +  12               │           │           │    9,81   │



│   +  16               │           │           │    9,35   │



│   +  20   % by mass   │    0,79   │    0,5    │    9,62   │



│   +  40 US sieve size │    1,26   │   10,0    │   18,52   │



│   +  70               │    2,94   │    9,0    │   15,47   │



│   + 200               │   21,39   │   19,0    │   17,81   │



│   + 325               │   18,22   │   11,0    │    4,67   │



│   - 325               │   55,41   │   34,0    │   13,03   │



├───────────────────────┼───────────┼───────────┼───────────┤



│     ORIGIN            │  SLIMES   │  AVERAGE  │ LEACH FEED│



└───────────────────────┴───────────┴───────────┴───────────┘



Table 1:  Size distribution for slurries at Rossing.




5.2.2
Solution Dry


RDS ANALYSIS



┌───────────────────┬─────────────────────────────┬─────────┐



│    SOURCE         │        MEASUREMENT          │  VALUE  │



├───────────────────┼─────────────────────────────┼─────────┤



│  No 1 leach tank  │ pH                          │    1,4  │



│  RDS              │ conductivity (micromobs)    │  27500  │



│  Preg.            │ suspended solids (ppm)      │   1000  │



│  RDS              │ chloride (ppm)              │    620  │



│  RDS              │ sulphate (ppm)              │  17800  │



│  RDS              │ fluoride (ppm)              │    100  │



│  Leach disch      │ iron (Fe3+ + Fe2+) (ppm)    │   5200  │



│  Leach disch      │ manganese (ppm)             │   2700  │



│  Leach disch      │ potassium (ppm)             │    290  │



│  Leach disch      │ sodium (ppm)                │   1800  │



│  Leach disch      │ silica (ppm)                │   1000  │



│  RDS              │ arsenic (ppm)               │   0,38  │



│  Preg.            │ uranium (ppm)               │    160  │



│  Leach disch      │ calcium (ppm)               │   0,00  │



│  Leach disch      │ magnesium (ppm)             │   2000  │



│  Leach disch      │ aluminium (ppm)             │   1800  │



└───────────────────┴─────────────────────────────┴─────────┘



Table 2:  Solution duties for rubberlining.


6.0

TECHNIQUES AND REQUIREMENTS FOR PIPE LINING

6.1

Steel Fabrication and Inspection



All pipe fittings shall be fabricated in accordance with British Standard Code of Practice for rubberlining No. CP 3003, except that on pipes and fittings in sizes less than 150 mm a radiused inner flange edge shall be provided of no less than 6ámm.  On pipes 150 mm and larger, the inner flange edge shall be radiused to 12mm.  All pipes and fittings shall be inspected by a rubber shop inspector prior to acceptance.  The inspector shall examine all surfaces to be rubberlined, making sure there is no slag or pinhole in the welds and that these welds are ground smooth with proper radius provided on inner flange edge (refer to sketch No.1).


6.2

Abrasive Blasting



All pipe fittings to be abrasive blasted shall be sandblasted to a white metal finish and all dust removed prior to application of any adhesive materials.  Sandblasted pipe shall not be left standing more than eight hours before priming and shall be inspected prior to application of the primer.  White metal finish to conform to Swedish Standard 2.


6.3

Adhesives



After the pipe or fitting has been sandblasted and inspected, it shall be washed down with solvent to eliminate dust, dirt and grease.  A prime coat shall then be applied, taking care that runs or excess adhesive are not left on parts to be rubberlined.  Type TY-PLY UP and TY-PLY RC primers by Anchor Chemicals, TOLUENE or White Benzine solvents shall be used.  The Contractor's proposed method of application shall be checked and approved by the Owner.




After adequate drying, finish or final coats shall be applied, taking care that cemented surfaces is not exposed to direct sun light.


Note 1 -
Pipes shall be inspected by qualified personnel for runs or excess adhesive built up prior to application of each succeeding coat.  If pipe is set for any prolonged time between coats of adhesive or after final coat of adhesive, but before rubberlining, a protective cloth shall be draped over each end of the pipe or fittings to prevent contamination.


Note 2 -
Vent strings shall be placed in all pipes greater than 100 mm diameter and over 2 meters long before rubberlining is applied.  These strings are to be 1 – 2 mm diameter and will run the whole inside length of the pipe, terminating at fastenings at each end flange.  The strings will provide air bleed channels during application of the rubber.


6.4

Rubberlining



Rubber for tubes should be cut approximately 200 mm longer than the piece to be lined.  A butt type joint shall be incorporated and the skive should be 30° to 40° and a 24 mm x 3 mm thick cap strip shall be bonded to one skive edge prior to making tube.  All joint areas shall be scrubbed with suitable solvent and allowed to dry prior to joining.  When making a joint, the butt shall not vary more than 3 mm.  Tube joint shall be inspected by an inspector prior to use of the tube.  Solvents used will be those recommended by rubber supplier.




Before applying the tube to the pipe, the end flanges shall be lined as per sketch No 3.  The tube shall also be applied as per instructions in sketch No 3.




After test and inspection, the pipe shall then be steam cured in a pressure autoclave.  After curing, it shall again be inspected and tested, bolt holes cut and plywood protective disc attached to flange face.  Spark testing shall be carried out according to Appendix C in British Standard Code of Practice CP. 3003.


7.0

TECHNIQUES AND REQUIREMENTS FOR TANK LINING

7.1

All tanks to be rubberlined shall be grit blasted to a white metal finish and all grit and debris removed prior to application of any adhesive materials.  Metal finish to conform to Swedish Standard 2.




Grit shall be used for blasting of tanks where dust evolution will be detrimental to operations personnel working in the surrounding area.




Care shall be taken during blasting processes that clean blasted metal is not left to stand overnight and that priming shall take place not later than four hours after blasting.




In most cases it will not be possible to complete blast of an entire tank before application of primer.  Consequently, when blasting resumes, care shall be taken that the blasting is carried out at least 150 mm beyond the old blasted area.




A metal prime coat shall be applied as soon as possible after blasting and washing down.  Care shall be taken during application of metal primer that no runs or drips are allowed to dry on metal surface.




Care shall also be taken to have an extremely good cross-ventilation of the nature that it would not blow directly on cement, but would provide an airfoil for removal of excess adhesive fumes.  Any site area used for rubber preparation shall be demarcated and NO SMOKING and/or NAKED FLAME signs posted.


7.2

Cementing of Application of Adhesives



After the complete tank has been blasted and metal primed, inspection of the prime coat shall be made to detect any voids, excess runs or spills.  If a period greater than 48 hours elapses between the application of this prime coat and the start of rubberlining, then the metal surface shall be solvent cleaned and re-primed before the application of the adhesives.




When the priming is completed and sufficient time allowed for drying, the final coat of adhesive shall be applied.  The final coat shall be applied using the same care, precautions and procedures as stated for the metal primer, except for one important factor:




That the area to be covered shall not exceed the area that can be covered in a normal eight hour shift and this final coat for tying adhesives shall be protected from direct sun light at all times.


7.3

Layout and Types of Joints



The panels for the tank walls shall be laid out in such a manner that they incorporate lap joints and that the joints don't intercept in either a continuous horizontal or vertical line.  A 30 mm wide strip shall be used at the juncture where the side walls meet the flat bottom and the wall panels shall be laid out in such a manner that a closed skive terminates approximately in the centre of this fillet (refer to sketches No 4 and 5).




The bottom shall be laid out in a similar manner incorporating lap joints and terminate approximately half way up on the corner fillet with a closed skive.




Panels shall be laid out in such a manner that they incorporate maximum calendared width after skiving.


7.4

Cutting



After the tank has been laid out and the layout reviewed with the inspectors, layout shall then be reviewed with the cutting crews and they shall be informed that all lap joints are to be made with minimum 45° skive, approximately twice the length of stock thickness & that both edges of the skive shall not vary more than 3 mm.  Each rubber cutter on the job shall then be required to make sample skives in the presence of an inspector and approved prior to being allowed to cut panels.


Note:  -
Plastic backing shall not be removed from the rubber prior to commencing the skiving operations and rubber shall be moved occasionally on the skiving tables so that it is allowed to shrink to its natural position.




After the panel has been properly cut, the side to be adhered shall be liberally swabbed with suitable solvent or diluted adhesive;  skive areas shall be scrubbed;  panels shall be given sufficient time to dry and then a clean cloth liner positioned over surface to be adhered, and entire panel rolled and given to rubber layers.


7.5

Positioning and Rolling of Rubber



After receiving the rubber panel from the cutters, the rubber laying team shall check the metal surface to make sure adhesive has proper tack;  if not, it shall be freshened with another coat of adhesive or wiped with solvent.




The panel shall then be positioned using a sharp line or similar mark to ensure a straight seam.  Care shall be taken not to stretch the panel as it is being tacked on to the tank surface.




After the panel has been tacked on, a large roller, approximately 40 mm to 50 mm wide and 30 mm diameter shall be used to roll down the panel.  A Knurled stitcher shall be used to roll down all edges.  Prior to application of the succeeding panel, the open skive edges shall be scrubbed with solvent or suitable diluted adhesive and care shall be taken to ensure that the scrubbing extends at least 75 mm beyond the skive area.




After all the panels have been applied and nozzles lined on all side walls, the walls and nozzles shall be inspected and spark tested.  The side walls shall again be inspected for blisters or other imperfections prior to application of rubber on bottom.  The application of the bottom panels shall be done in a similar manner as the side panels incorporating 50 mm lap joints.  Spark testing shall be carried out according to appendix C in B.S. Code of Practice CP. 3003.


7.6

Cure



After the tank has been properly inspected, the entire vessel to be steam cured.  Chemical curing shall only be adopted when steam curing is not practical and by agreement with the Owner.  After the cure has been completed and the tank cooled, the lining shall be given a hardness test at random places on each panel.  If an average of each 10 readings doesn't meet the material hardness specification, the tank shall be recured or relined.


7.7

Test



After completion of the final cure, the tank shall again be spark tested and in addition to this, a steel plate approximately 150 mm square prepared in the same manner at the same time and by the same people and cured inside the vessel shall be tested for rubber to rubber and rubber to steel bond.  The bond shall be as strong or stronger than the parent rubber, and the rubber shall shear rather than release.




Any vessel that has been rubber lined in the shop shall be inspected and spark tested after installation and prior to commissioning.


8.0

TECHNIQUES FOR MISCELLANEOUS EQUIPMENT

8.1

General



The methods previously described for piping and tank lining should be adequate to cover the requirements for miscellaneous items such as sumps, drop boxes, etc.




The Contractor shall ensure that, wherever possible, these miscellaneous items are autoclave or stream cured rather than chemical cured.


9.0

REPAIRS AND MAJOR RELINING

9.1

Major Relining



Old rubber shall be completely removed from the tank by the most suitable and safe means possible, the method to be approved by the Owner.




Bottom rubbers may have to be removed by chipping hammers and grinding.  After all the old rubber has been removed, the complete tank shall be thoroughly grit blasted to a white metal finish to conform to Swedish Standard 2.




After grit blasting, blasted areas shall be thoroughly dusted and wiped with solvent, then inspected for scale specks of rubber or other foreign matter.  These are to be removed before metal priming is to be done.  Relining work will be carried out according to Section 7.0.


9.2

Repair of Small Areas



If, through physical damage or other problems, it is necessary to make small repairs on the equipment, the area to be repaired shall be thoroughly cleaned, then inspected by an Inspector to determine how much of the rubber shall be removed.  If the bond has been broken, all unbonded rubber must be removed.  The area must be thoroughly sanded and the edges of the rubber, where they meet the steel, must be tapered and cleaned.  The sandings shall go at least 50 mm beyond the patch area.  Adhesives in the areas where metal is exposed must be applied in the same manner as the original linings.  Adhesives that go over the rubber shall be applied in a different manner and recommended adhesives used.




Generally, the adhesive system on rubber to rubber bond eliminates metal primers.  Prior to cementing, a careful inspection shall be made to ensure that no loose rubber is apparent;  this includes rubber to rubber and ply bonds.  Ideally, patching material should be the same as parent material.  A patch from fully cured compound of approximately the same configuration as the prepared area shall then be cut and carefully ground, swabbed, cemented and stitched into place.  After examination and spark testing, another patch incorporating open skives shall be overlaid on the initial patch and this overlay shall extend a minimum of 50 mm beyond the initial patch.  All patches shall be of a uniform shape.




Care shall be taken that the cured rubber in that area has been ground well beyond the edge of any patch rubber.  After the patch has been carefully examined and spark tested, the entire patch has been carefully checked for hardness and blisters.  However, prior to any patchwork, a bonding test shall be conducted, incorporating the same materials and tested to ensure integral bonding.  Other patch material such as liquid rubber and rubber putties are available on the market for small fast patches, but it is essential that bonding tests be conducted on these materials prior to their use, not only to ensure a good bond, but also to determine the best and fastest method of curing.




Prior to commissioning, all repair areas shall be finally inspected and spark tested, according to Appendix C in British Standard Code of Practice CP 3003.


10.0

WORKING CONDITIONS

10.1

If the work is executed in a shop then it must be divided up into clearly defined areas for rubber storage, rubber preparation, cutting, applying of adhesive and lining work.  Site work will necessitate the use of a shaded table in a demarcated area.


10.2

Adequate safety and fire precautions must be available at all times, and all safety rules and regulations of the site must be strictly adhered to.  This will include suitable scaffolding when lining large tanks, adequate ventilation when using toxic curing agents in closed tanks or confined spaces.


10.3

Raw materials will be transported and stored according to best practice for rubbers, including racks to enable rails of stock separately supported and facilitating stock control with regard to shelf life.  Under certain conditions, refrigerated storage will be necessary.


10.4

All materials and solutions to be used shall be clearly marked as to type, date of manufacture and expiry date, and the Contractor shall ensure that usage is controlled to comply with these dates and requirements.


11.0

INSPECTION AND WITNESSING OF TESTS

11.1

It is the Contractor's responsibility to have a suitably qualified inspector approved by the Owner available.  This inspector will be responsible for maintaining quality control throughout the execution of the contract.


11.2

All the equipment and items to be lined shall be subject to inspection by the Contractor at all stages of the work as follows:




Steel Fabrication Inspection




Blast Inspection




Cleaning and Priming Inspection




Adhesive Inspection




Lining Visual and Spark Test




Post Cure Hardness Test




Final Spark Test




A rubber lining test certificate (see page 13) shall be completed for all items at each inspection stage by the Contractor's Inspector.




The Contractor shall be responsible for notifying the Owner daily of the work scheduled for that day.




The Owner shall attend any inspection at option and shall be offered free access by the Contractor.


11.3

The Owner may or may not have an independent inspector available full time or part time to ensure compliance with this specification.




In the event of conflict between the Owner and the Contractor, the decision of the Owner's Inspector shall be final.




Failure of the Owner to inspect or witness tests does not relieve the Contractor of his requirement to inspect or conduct necessary tests, nor his obligation that the work successfully meets the specification requirements.


11.4

Test certificates (see page 13) shall be issued for each piece of equipment or pipe inspected.


11.5

All consignments delivered to site by the Contractor are subject to inspection by the Owner upon arrival at site.




Damaged equipment or material shall be rejected and shall be repaired to the satisfaction of the Owner or replaced by the Contractor free of charge to the Owner.


12.0

SPECIAL INSTRUCTIONS FOR THE APPLICATION OF SYNTHETIC RUBBERS (INCLUDING NEOPRENE, NITRILE, HYPALON, HYCAR AND BUTYL)



All of the general information given previously for the application of natural rubber applies to synthetic lining except for the following specific changes:


12.1

All synthetic sheet stock shall be pre-shrunk by heating for a period of not less than 5 minutes at 150°F before application.  During the pre-shrinking period the sheet shall be placed on a cloth liner to permit shrinkage which will normally be around 15%.  The shrinkage also results in an increase in the gauge (thickness) of the sheet of around 15 %, and allowance should be made for this when determining final required thicknesses.  The synthetic sheet should be applied while still warm.


12.2

Unlike natural rubbers, synthetic rubbers have a tendency to resist forming, especially before curing.  Because of this the preferred corner and panel joints (sketch No 5) cannot be used.




Extreme care shall be taken in stitching the edges of the cap strip to ensure complete seal that does not allow the ingress of steam during curing.


12.3

The corner joint detail (sketch No 12) shows the utilisation of a 'Vee Strip' fillet.  This reduces the tendency of the main lining to pull away in this high stress area.


13.0

RELATED DRAWINGS AND SKETCHES



The following drawings form part of this specification:




Title





Drawing or Sketch No



Pipe and Fitting Preparation

Sketch No 1 - Rev A




Pipe Tube Joint Details


Sketch No 2 - New Dwg




Flange Rubber Lining Detail

Sketch No 3 - New Dwg




Typical Panel Joint Detail


Sketch No 5 - New Dwg




Rubber Lining Detail of Straight Pipe
Sketch No 6 - Rev A




Rubber Lining Details of Tee

Sketch No 7 - Rev A




Rubber Lining Details of Bend

Sketch No 8 - Rev A




Rubber Lining Details of Launder

Sketch No 9 - Rev A




Rubber Lining Standards


Dwg No 00-01-0158 - Rev A


Equipment Title:

.........................................


Equipment or Mark No:
.........................................


Date of Test:


.........................................


────────────────────────────────────────────────────────


Type of Rubber - Natural Synthetic:  .............................


Thickness of Rubber:  ............................................


Primer Used:.......................Adhesive Used:  ...............


Curing Method Used: Pressure Vulcanised/Atmos, Vulcanised/Chemical


────────────────────────────────────────────────────────


PREPARATION

Pre-sandblasting
]  Arc welds ground smooth



YES/NO


Appearance

]  Arc welds free of slag & pinholes


YES/NO





]  Arc flanges/edges properly profiled


YES/NO





]  Does finished surface correspond


Post-sandblasting
]  with Swedish Standard 2 (Comparison


YES/NO





]  with photograph will be required)





]  Any runs






YES/NO


Prime coat

]  Any spills






YES/NO





]  Any voids






YES/NO


Preparation

ACCEPTABLE/UNACCEPTABLE


────────────────────────────────────────────────────────


ADHESIVE TEST

(See Paragraph 6.3 in British Standard Code of Practice CP.3003)


Result:


ACCEPTABLE/UNACCEPTABLE


────────────────────────────────────────────────────────


HARDNESS TEST


Specified Hardness.........................Durometer Shore A Scale


Tested Hardness............................Durometer Shore A Scale


(Avg. result from random No of tests) Result: 

ACCEPTABLE/UNACCEPTABLE


────────────────────────────────────────────────────────


SPARK TEST

Machine type and number....................Electrode Used.........


Voltage used...............................Frequency Used.........


Result:


ACCEPTABLE/UNACCEPTABLE


────────────────────────────────────────────────────────


SIGNED:......................……………………
..................………………………….



 (VENDOR'S REPRESENTATIVE)
RöSSING URANIUM LTD'S INSPECTOR


DATE:  .....................……………………..

.............................………………………….
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ENGINEERING STANDARD for HANDRAILS and INSTALLATION of such

1. General Specification and Type of Handrail



All handrailing must conform to latest edition of SABS 0104 – Code of Practice for Hand and Guardrails (Safety Aspect).



All handrail stanchions must be Railex Type A (Angle type). Tubing to be 32mm OD. Material of construction to be 3CR12. Mild Steel or 316L Stainless Steel may be used if the application demands. Material to be specified by the concerned maintenance or project engineer.


2. Installation Standard



Handrailing must conform to latest amendment of SABS 0104 – Code of Practice. Handrail stanchions, tubing and kick plates will be installed as per SABS 0104, to good engineering practices, manufacturers specification and in accordance with the following standards:


2.1 Handrails


2.1.1 All uprights (stanchions) must be bolted to floor steelwork or concrete with M16 bolts – 


· Grade 4,6 in the case of mild steel uprights and,


· Stainless steel bolts for 3CR12 or 316L uprights.


Side flanged uprights must be bolted to the vertical section of the floor steelwork or concrete – never to the kick plate.

2.1.2
Stud anchors to be used for bolting handrail stanchions to concrete. Stud anchors may only be used if the stanchion is 100mm or more from the edge of the concrete. In cases where the stanchion must be less than 100mm from the edge of the concrete, Chemical anchors must be used to prevent cracking of the concrete.


2.1.3
Uprights must be spaced at a maximum of 1,8m and should be installed so that they are equally spaced between discontinuities, i.e. corners, stairways, etc.


2.1.4
Uprights must be installed with the toe of the angle towards the inside of the walkway, platform or stairway.


2.1.5
Handrail tubing must be continuous and smooth. All corners and bends must be suitably radiused (standard bends must be used where ever possible). All joints must be welded and weld bends must have a smooth finish. Tubing must be fixed by tack welding to uprights as necessary to eliminate movement.


2.2 Kick plates


2.2.1
Material must match the handrail material used. Mild steel kick plates to be 100mm wide by 6mm thick, and 3CR12 kick plates to be 100mm wide by 5mm thick.


2.2.2
All platforms and walkways must be provided with kick plates around the entire edge of the platform or walkway. Stairways do not need kick plates, exept for the first step leading upwards from a landing or a platform.


2.2.3 In the case of concrete or solid steel plate flooring (i.e. plain or patterned – checker plate), the kick plate must be raised 6mm above the floor to allow for effective drainage.


2.2.4 Kick plates must be continuous and all joints must be fully welded. Kick plates must be welded to the uprights. At any discontinuity (such as at stairways) the kick plate must have the top corner radiused to 75mm.


3. Painting



All handrails and kick plates must be painted in accordance with Rössing’s Painting Specification –GC12.


4. Materials



4.1
High strength friction grip bolts shall conform to SABS 094.



4.2
Black bolts shall conform to SABS 135.



4.3
Arc welding electrodes shall conform to SABS455.


5. Welding



All welding shall be in accordance with BS 449.


ENGINEERING STANDARD for OPEN GRATE, EXPANDED METAL and SOLID PLATE FLOORING and installation of such


6. General Specification



The three types of metal flooring used on Rössing site are Solid Plate (Plain or Patterned), Open Grate and Expanded Metal. The material of construction must be Epoxy Tar dipped Mild Steel, 3CR12 or 316L Stainless Steel, depending on the application. Material to be specified by concerned maintenance engineer.


6.1 Solid Plate Flooring



Plate thickness on Plain, Checker or Vastrap plate used for flooring, shall have a maximum thickness of 6mm on plain. Material to be specified by concerned maintenance engineer.


6.2 Open Grate Flooring


6.2.1 There are two types of grating used on Rössing site – AW 38 and RS 40 or equivalent. AW 38 has 38mm “Bearer” bar spacing and 38mm Transverse bar spacing. RS 40 has 40mm “Bearer” bar spacing and 40mm “Transverse” bar spacing. Material to be specified by concerned maintenance engineer.


6.2.2 AW 38 / RS 40 – 30mm x 5mm Bearer bars – is a general purpose grating, to be used on walkways, platforms and decks, not subjected to heavy loads of components during maintenance.


6.2.3 AW 38 / RS 40 – 40mm x 4,5mm Bearer bars – is a heavier duty grating to be used on walkways, platforms and decks, upon which heavy loads or components are likely to be placed during maintenance, e.g. Rodmills, Pre-Screening and Fine Crushing.


6.2.4 In areas where higher loads are likely to be imposed on grating, a suitable grating must be specified by the concerned maintenance engineer, in accordance with the grating manufacturer’s specifications.


6.3 Expanded Metal Flooring



Expanded metal, suitable for use on walkways, mainly along conveyors, must conform to the following:-


L.W.M. = 115 to 120mm x S.W.M. = 30 to 35mm x Strand


Width = 9,5 to 10mm x Strand Thickness = 4,5mm


Approximate Mass / m2 = 22 to 24 Kg.


Material to be specified by concerned maintenance engineer.


Abbreviations

L.W.M. – Long way measurement


S.W.M. – Short way measurement


7. Installation Standards


Flooring will be installed to the manufacturers specifications, good engineering practice and in accordance with the following standards:-


7.1 Open Grate Flooring

7.1.1 Flooring must be installed so that the platform or walkway is completely covered, i.e. between inside edges of kick plates.


7.1.2 The “Bearer” bars of the grating must span the shortest distance between support steelwork – to provide the highest load carrying capacity for the given type of grating – and run in the same direction over the entire floor. This span must not exceed the allowable spacing as laid down in the manufacturer’s specifications.


7.1.3 In the case of a platform, the entire floor must be made up of individual grating panels of such size that each panel can be easily handled and lifted by two persons.



NOTE:
Floor panels must fit together such that the maximum gap between any two adjacent panels or any panel and the edge restraint of the platform, never exceed the thickness of the banding flatbar.

7.1.4 Fixing of the panel to the supporting steelwork may be by means of clamping, bolting or stud-bolting. Welding may only be used on permanent floor installations. However, floor panels must fit together in such a way that movement cannot take place, but provide sufficient clearance for removal.


NOTE:
Welding destroys the protective coating on both the grating and the support steelwork. Protective coating damage must be made good through touch-up painting.

7.1.5 All floor panels must be “banded” all-round with flat bar of similar section to that of the “bearer” bars and material of the grating. This is done by “edging” the cut ends of the “bearer” bars with flat bar and by cutting the “transverse” bars flush with the “bearer” bars, tack weld each one and grind smooth. Alternatively, when the dimension required prevents this, the “transverse” bars must be “edged” with flat bar, welded to each bar and at the corners where it joins the “bearer” bar edging. This forms a complete “Band” around the panel. The complete floor panel must be free from any rough edges or protrusions.


7.1.6 Floor sections must fit neatly around all obstructions such as handrail stanchions, pipes, vessels, tanks, etc. with a maximum clearance of 20mm between the edge of the flooring and obstruction. In the case of pipes or similar obstructions passing through the floor, the grating panels must be designed such that the panels are joined along the centre line of the obstruction and can be removed from either side. Under no circumstances may a hole be made in a panel of the flooring to allow the pipe, with flange, to pass through.


7.1.7 All bearing edges of grating panels (i.e. the edges at right angles to the “Bearer” bars) must lie on the centreline of the web of any intermediate floor support steelwork (except at the platform edge) so that adjacent floor panel equally bear on the support.


7.1 Expanded Metal Flooring


7.1.1 All bearing edges of expanded metal flooring must be installed on the centreline of the web or flange of any floor support steelwork so that adjacent floor sections equally bear on the support.


7.1.2 Expanded metal flooring must not be joined at areas having no floor support steelwork fitted. Fixing of the flooring to the supporting steelwork is by means of welding.


NOTE:
Welding destroys the protective coating on the support steelwork, as well as the expanded metal. Protective coating must be made good.

7.2 Solid Plate Flooring


7.2.1 Patterned solid plate flooring must be installed as in 6.1.7.  Flooring shall have a maximum thickness of 6mm on plain.


7.2.2 10mm holes to be drilled, at least one along the length, as well as one along the width of each welded joint, to allow for drainage.


7.2.3 Fixing of panels to the supporting steelwork is by means of intermittent welding. Great care should be taken to ensure that the supporting steelwork grid is truly square in plan.


NOTE:-
Welding destroys the protective coating on the support steelwork, as well as the floor plate. Protective coating must be made good.


8. Materials


8.1 High strength friction grip bolts shall conform to SABS 094.


8.2 Black bolts shall conform to SABS 135.


8.3 Arc welding electrodes shall conform to SABS455.


9. Welding



All welding shall be in accordance with BS 449.


ENGINEERING STANDARD for STAIRWAYS and CAT LADDERS and the installation of such


10. General Specification


Stairways and cat ladders shall conform to the minimum requirements of SANS 1040 and general specifications as specified in the South African Steel Construction Handbook.


10.1 Stairways


Stairways should be the first choice of section for access to elevated levels. Stair treads will be construct from the same material specifications as for Open Grate Flooring.

10.2 Cat ladders (fixed)

Cat ladders (vertical ladders) and steep access ladders must be avoid as far as possible and only for occasional access purposes.  For ladders exceeding 9.0 m, landing platforms shall be provided at intervals not more than 9.0 m.

11. Installation Standards


Stairways and ladders will be installed to the manufacturers specifications, good engineering practice or in accordance with any specification as per relevant drawing.

12. Materials


9.1 High strength friction grip bolts shall conform to SABS 094.


9.2 Black bolts shall conform to SABS 135.


9.3 Arc welding electrodes shall conform to SABS455.


13. Welding



All welding shall be in accordance with BS 449.


8



_1161515568




image13.emf
GC-17 Rev1.doc


GC-17 Rev1.doc
Eng. Specification No. GC-17




		

[image: image1.wmf] Rössing Uranium Ltd.


Specification Number:


GC - 17

Title:

GRP LINING OF CONCRETE





		Rev. No.

		Date

		Description

		Originator

		Approved



		0

		05.08.82

		Issued for approval

		R Przybylski

		



		1

		15/08/205

		General Revision

		SJ Jordaan

		



		

		

		

		

		



		

		

		

		

		



		

		

		

		

		



		

		

		

		

		



		

		

		

		

		





(E:ENGSTD/GC-17)








Date:  10/07/95

		CONTENTS



1.0

SCOPE



2.0

MATERIAL : RESIN



3.0

PROCESS



4.0

CONCRETE SURFACE TO BE COVERED



5.0

PRIMER COAT



6.0

COATING LAYER



7.0

PRECAUTIONS








1.0
SCOPE


This specification covers the preparation and lining of concrete items with polyester resulting in a corrosion resistant protected layer.


2.0
MATERIAL : RESIN


The resin used for the main lining laminate shall be Atlac 4010 flexible blend resin.


3.0
PROCESS


The process should consist of:


a)
Preparation of the concrete surface


b)
Application of the prime coat


c)
Application of the coating layer


4.0
CONCRETE SURFACE TO BE COVERED

4.1
CONDITIONS OF CONCRETE


The concrete should preferably be cast as a reinforced dry mix, wood float finished to give a flat surface with minimum laitance, its strength, measured by Schmidt hammer shall be at least 20 MPA.  It shall have less then 5% moisture and shall be at least six weeks old.


4.2
PREPARATION OF THE SURFACE


Careful preparation of the concrete surface is vital for the successful application of the coating.  Before priming it shall be cleaned and prepared as follows:-



Procedure A

a)
Remove laitance and loose concrete by means of wire brushes, chipping hammers, or a scarifying machine, as appropriate.


b)
Fill in all cracks and pits with cement to level the surface.


c)
Remove all grease spots by means of caustic wash, suitable solvents, detergents or by sandblasting.


d)
Acid etch the surface to a deep etch using 15% to 20% hydrochloric acid.  This should produce a reaction evidenced by bubbling or foaming.  If there is no reaction, mechanical means such as sandblasting or a scarifying machine shall be used to remove paint, scaler or grease.


e)
Rinse to neutrality with clear water.


f)
Dry completely before applying the primer coat.



Procedure B

a)
The concrete substrate must be clean and dry, rough and at least thirty days old.


b)
Sandblast the concrete surfaces until they are cleaned of oily spots and "flaky" concrete and are uniformly roughened.  Residue and by-products from sandblasting should be removed preferably by vacuum cleaning.


c)
In places where sandblasting is not practical, etch the surface with a solution of 15% to 20% hydrochloric acid.



Note:



Observe handling precautions on acid container.  Apply the solution with a stiff broom, scrubbing the surface to remove "flaky" material.  When the acid is applied, bubbling should take place indicating a reaction;  if not, the surface must be sandblasted.


d)
Wash the concrete, after etching with acid, with a dilute ammonia solution and flush with clean water.


5.0
PRIMER COAT


After etching or sandblasting, the concrete is porous and must be sealed and strengthened with an Atlac primer.  The primer coat will be prepared using the formula given in Table 1.


TABLE 1

		

		Atlac Primer Coat



		

		
Atlac 382-05A




100 parts by weight



Styrene





  25 parts by weight



6% Cobalt Naphthenate



    1 part by weight









Catalyze the primer by adding 2% by weight MEK peroxide (50% methyl ethyl ketone peroxide in dimethylaphthalate).  Catalyze only the amount of primer that can be used within working life, which should be about 10 minutes at 23°C.  Above this temperature less catalyst may be used but additions of less than 1,5% are not recommended.



Apply the primer to the concrete with a squeegee or large brush or with a catalyst-injection spray system.  In the last case the working life will not be a problem.  The primer is sufficiently low in viscosity to penetrate and impregnate the top layer of the concrete.



Leave only a 0,2 to 0,3mm film of primer on the surface of the concrete.



Allow the primer coat to gel and set until slightly tacky for at least one hour.  (The time required depends on the floor temperature and amount of primer used).



Coverage by the primer coat, depending on the porosity and roughness of the concrete, is approximately 1,7 to 3.5m² per litre.


6.0
COATING LAYER

5.1
FORMULA



The resin mixes to be used are listed in Table 2.


TABLE 2

		

		Atlac Resin Mixes for Coating



		

		
Atlac 4010 A





100 parts by weight



5% Cobalt Naphtenate



 1,2 parts by weight



Tinuvin P





 4,0 parts by weight



10% Paraffin Wax solution



 6,0 parts by weight



Tween 20





 0,2 parts by weight



Aerosil 200





 3,0 parts by weight



Pigment





 5,0 parts by weight








6.2
PREPARATION AND APPLICATION


The a.m. mixture shall be well mixed before adding curing agent and certainly before withdrawing any resin from the storage container.  After mixing add 2% (by weight) of metyl etyl ketone peroxide (MEKP).  Mix thoroughly and apply by squeegee, brush roller or spraying.



Coverage by the coating layer, depending on the roughness of the concrete and on the thickness required, is approximately 10 minutes at 20°C.



The pot life of the resin varies with the ambient temperature of the work area and the temperature of the resin.  When working at lower ambient or resin temperatures, it is necessary to increase the amount of catalyst and/or promoter to obtain equivalent gel times.  Conversely, when ambient temperatures are higher the percentage of catalyst should be decreased.  A minimum ambient temperature of 15°C when outside temperature is too low.  The curing can be improved by heating the treated area with hot air blowers.


6.3
APPLICATION METHODS

6.3.1
HAND LAY-UP


The formulation, as mentioned in Table 2, is catalyst with MEKP and applied by squeegee, brush or roller (see 6.2).


6.3.2
SPRAY-UP


When spray-up application is used, add two per cent styrene to Atlac resin mixture to make up for that lost through atomisation.



Note:



When the top coat is cured, a thin, non-glossy and continuous film of paraffin wax should be visible on its surface.  All polyester are naturally inhibited by contact with the atmosphere during cure.  For Atlac resins which must be cured in contact with air, a small amount of paraffin must be added to the resin to insure a tack-free and corrosion resistant surface.


7.0
PRECAUTIONS

7.1
Since it is essential that the coatings shall be laid in dry weather and clean atmosphere protection shall be provided in case of rain and dust while the work is proceeding.


7.2
The work should not be carried out at too low temperatures unless appropriate curing system has been found.


7.3
All formulations and cure procedures should be in accordance with the resin manufacturers specifications and instructions.
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1. SCOPE


This specification covers the preparation and lining of steel and platework with GRP for corrosion protection, for chemical duties compatible with Vinyl Ester resin at temperatures normally up to 60ºC maximum.


It specifies the design and finish of the steel and platework necessary for effective GRP lining, and the items which shall be agreed between client and contractor.  


It states quality and inspection requirements.


2. MATERIAL


2.1 Resin


The resin used for the main lining laminate shall be Epoxy Vinyl Ester resin based on Bisphenol – ‘A’ Epoxy resin (e.g. Derakane Momentum 411-350 or equivalent) applied and cured in accordance with manufacturer's instructions.  The seal coat shall be applied using  Vinyl Ester resin 411-350  mixure and tinted with a  clear pink dye to ensure complete coverage.  The seal coat shall be cured fast to achieve a tack free hard cure within two hours of application.


The primer shall be of the aforementioned resin and 5% styrene. 


All methods of application shall strictly conform to the resin manufacturers instructions.


2.2 Glass fibre reinforcement and finishing tissue


The reinforcement shall comprise layers of 450g/m² type E glass chopped strand mat (CSM) having a resin binder.  The finishing tissue shall be C-glass Veil resin bonded tissue.


2.3 Samples


Samples of resin bonded fibreglass laminate laid up on one side of a 3mm thick mild steel plate, 400mm square, shall be submitted by the contractor for testing and for use as a standard for quality control during lining work.


3.
STEEL PLATE WORK FOR TANKS AND EQUIPMENT


All steel and platework shall be fabricated and finished in such a way that there are no sharp edges, corners or crevices.  Internal corners shall be finished with a minimum of 8mm radius.  External radii shall conform to typical rolled steel section nosing but nowhere shall they be less  than 3mm radius.


Fillet welds shall be continuous.  The steel shall be free of dirt, grease or oil.


Branches in tanks shall be flush on the inside unless an instruction is required, when the clearance all around must be such as to make adequate lining possible.  Branch flanges shall be at least 20mm thick, and should be raised-face weld-neck type.  Branches should be as large as possible, preferably not less than 50mm nominal size.


4.
TANKS AND EQUIPMENT LINING


4.1 Inspection


The laminator shall inspect the steel and platework on receipt to ensure that its condition conforms to specification as in Clause 3.


4.2 Preparation


The surface to be prepared shall be abrasive blasted to Sa 2½ finish all over and with a surface profile of 40 to 60 microns. Care shall be taken to avoid shadows when blasting.  


The blasted metal shall be cleaned to remove all dirt and dust.


4.3 Priminig


As soon as possible after blasting apply one coat of  Vinyl Ester resin primer to the steel surface at the rate of about 1kg per 10m².  Alternatively apply fast cured Vinyl Ester resin 411-350 primer at the rate of about 1kg per 5m².  


Allow to cure to touch dry.


4.4 Main Lining Laminate


Apply the main lining laminate as follows:


Resin primer coat


1 layer of C-glass tissue


5 layers of 450g/m² CSM


1 layer of C-glass tissue


Final top coat waxed 


Thickness of lining approx. +/- 6 mm


The laminating procedure shall be to the best possible practice and shall conform to a standard equal to Level 2 Table 1 of SABS.141-1971.  Markers consisting of black felt pen numbers on 20mm square white resin marks shall be placed every 2m on each layer to identify the number of layers applied.


The finish coat (in contact with the process solution) shall be applied after pinhole-testing the main laminate with a high voltage high frequency holiday detector.


The finish coat will consist of one layer of Vinyl Ester 411-350 resin paraffinated and tinted to ensure full coverage.  It shall be cured fast to achieve an acetone-tack-free surface, of Barcol 31 hardness with 2 hours of application.


4.5 Laminating details


4.5.1
Nozzles   Nozzles below 150mm nominal size shall be lined by bonding in a premade flanged GRP liner inserted from the outside.  The liner when clamped to the steel flange shall protrude 70mm into the tank and the full tank lining laminate shall be  bonded on to the protruding liner.  The liners shall have a flange thickness of 10mm and a wall thickness of 6mm and shall be manufactured throughout by chopped strand mat and Vinyl Ester resin.


4.5.2 Nozzle reinforcement


The wall lining where nozzle liners  protrude into the vessel, shall be reinforced to double lining thickness for a radius of one nozzle diameter round the nozzle centre line.  The reinforcement shall thereafter be tapered off at a rate of 1 in 6 to blend with the main lining.


4.5.3 Corners


All corners and rolled section nosing shall be double lined and blended in.


4.5.4 Lap-welds


Steel lap weld joints shall be continuously welded.  The resulting ridge shall be filled to a 2:1 taper using sand filled resin mastic after abrasive blasting but before lining.


5. QUALITY


The lining contractor shall be fully responsible for the quality control and testing and shall provide all the necessary test equipment.


5.1 Finish


The quality and finish shall conform to Level 2 Table 1 of SABS.141-1971, and shall be equal to the samples specified in Clause 2.3.


A Barcol hardness of 31 shall be achieved before testing for holidays on the main laminate.  A hardness of 31 and a tack-free acetone test shall be achieved after application of the finish coat.


5.2 Inspection


Inspection shall take place at the following stages:


1. On presentation of samples as in Clause 2.3 when procedures shall be explained and approved by the inspecting engineer.  No work may start on the equipment prior to receipt of procedure approval from the inspecting engineer.  Should an individual laminator not achieve the necessary quality, in the opinion of the engineer, such laminator may be disqualified from working on the job.


2. After abrasive blasting of each surface.


3. After application of the first tissue, to ensure quality.


4. After application of the final tissue when the high voltage pinhole test will be carried out.


5. After necessary repairs.


6. After final top coating when acetone testing will take place


5.3 Physical tests


Soundness and adhesion may be checked by visual or mechanical tapping methods.  Any suspect laminate may be destructively  tested by the inspector and the resulting damage shall be made good by the laminator without further charges.  Tests to  SABS.141 shall be taken as standard.  A pull-off test with an Elecometer pull-off tester shall be used to test adhesion of suspect laminates.  A strength of 1 MPa shall be achieved.


5.4
Working conditions


The laminating contractor shall be responsible for storing working materials on site in a clean and temperate condition.  Working areas shall be protected from direct sunlight, rain and dust.  Provision shall be made to paint white or otherwise protected the outside of steel work to be lined so that fluctuating temperatures do not upset the cure.  Thermometers shall be maintained to  check the temperature of working surfaces, resin and reinforcing material.


6.
MATTERS TO BE AGREED BETWEEN PURCHASER AND CONTRACTOR


The following matters shall be agreed or specified in any contract for Vinyl Ester GRP lining:


6.1
The drawings and datasheets relating to the equipment to be lined, its relief and safety devices.


6.2
The normal operating pressure and temperature of the fluid, it’s chemical nature and possible contaminants.


6.3
Ambient conditions prevailing at site including danger from effluents or pollution.


6.4
The grades of Vinyl Ester resin to be used and the manufacturers procedures to be followed.


6.5
The number of samples to be supplied and the number of laminators to be qualified to work.


6.6
The inspection to be to SABS.141-1971 Level 2, and the type of post curing to be allowed to achieve the hardness specified.


6.7
The supply details relating to the steel and platework. 


6.8
The extent of guarantees offered by the contractor.
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1 PURPOSE 


The purpose of this procedure is intended to provide the standards necessary to ensure that there are 
systems in place to regulate work within potentially hazardous confined spaces. It covers the 
identification of confined spaces, risk assessment requirements, entry into a confined space, 
competent standby person, specific regulations and training, etc. 


2 SCOPE 


This procedure should be applied to activities and aspects under the management of Rössing at each 
stage in the mining life cycle, from exploration through engineering and commissioning, to operations, 
closure and post-closure.  
 
This procedure is intended to provide practical guidance on safe work in confined spaces in 
accordance with the Rio Tinto C5 Confined Space Standard. In the case of legislative and regulatory 
requirements that exceed the requirements of the Rio Tinto Standard, Rössing will meet those more 
stringent requirements.  
 
This is not intended to prevent a person from inserting their hand or arm while holding a test 
instrument or probe into a confined space as part of the evaluation procedure provided that this 
procedure is properly authorised. 


3 REFERENCES 


 Rio Tinto Safety Standard C5 - Confined Spaces 


 Labour Act, 1992 : Regulations relating to the Health and Safety of Employees at Work (July 
1997) – Government Notice 106 


4 DEFINITIONS  


Definition Description 


Applicant A person, who has been trained, designated and certified to take out a 
Permit to Work. 


Authorised Person A person who has been trained, tested and found competent in the 
procedures and systems for issuing a Permit to Work, specifically in this 
case for confined space entry. 


Competent Gas Tester  A person who is trained, competent and authorised by the company to 
perform gas tests. 


  


Confined Space An enclosed or partially enclosed space that will also have one or more 
of the following characteristics: 


 Has been identified as a confined space by a risk assessment; 


 Is not intended or designed primarily as a place of work; 


 May have restricted entry and exit; and, 


 May: 
o Have an atmosphere which contains potentially harmful levels of 


heat and  contaminants, for example dust, fumes, toxic or 
explosive gases; 


o Not have a safe level of oxygen, whether it be too high or too low 
concentration 


o Have the potential to cause entrapment or engulfment due to the 
design of the space or the operation of the process. 


 
The above definition provides broad criteria for deciding if a space is a 
confined space, but the primary factor in making the decision will be a 
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risk assessment.  A survey and Risk Assessment of all potential 
confined spaces must be conducted and a register of all confined 
spaces must be maintained and made accessible to all employees. 


Contaminant Any dust, fume, mist, vapour, gas or other substance in liquid or solid 
form which may be harmful to health and safety within the confined 
space. 


Entry into a confined 
space 


Entry occurs when a person’s whole body, upper body or head is within 
the confined space. This is not intended to prevent an authorised, 
competent person from inserting only his/her arm into the space to test 
for hazards using appropriate monitoring equipment. Precautions must 
be taken to prevent persons from being overcome by atmosphere 
escaping from the confined space. 


Gas Detector An instrument capable of detecting a range of gases (typically including 
O2, Methane, Carbon Monoxide, H2S) and % LEL;  including 
accessories to enable sampling of gases such as extension probes. 


Gas Testing The checking of the work site with a calibrated gas detector, prior to and 
during the work activities, to detect the presence of flammable gas, toxic 
gas or an oxygen deficient atmosphere. 


Hot Work Work that can produce a source of ignition within a Hazardous Area, e.g. 
grinding, welding, thermal or oxygen cutting or heating, and other related 
heat-producing or spark-producing operations. When conducted in a 
Confined Space, it presents a significantly higher risk than if performed 
outside of a Confined Space. Hot Work in a Confined Space must be 
kept to a minimum. 


Rescue Person A person, who has been trained, tested and certified competent in the 
safety and emergency procedures applicable to confined spaces.   


Standby Person A person who has been trained, tested and certified competent in the 
safety procedures applicable to confined spaces.  The standby person 
will have no other duties and is to be positioned outside the confined 
space entry point at all times while personnel are within the space. 


Work Crew A competent crew trained in lock out and isolation procedures and to 
assist the Applicant in the performance of his tasks. 


 
Any work in the confined space that may introduce additional hazards must be included in the Job 
Hazard Analysis for the specific tasks and additional risk control systems developed to manage those 
risks.  
 
RUL examples of confined spaces include, but are not limited to: 


Smokers/Stacks, Dryers, Roasters, Ducting, Fuel tanks, Excavations, Open top Sumps, Pits & Sewers 
deeper than 1,5 metres, Road tankers, Surge bins, cyclones & bag houses (e.g. dust collectors), roof 
cavities, pressure vessels, product bins, thickeners, tunnels, tanks, contactors, etc. 


5 ROLES AND RESPONSIBILITIES 


The following specific roles and responsibilities apply with respect to this procedure: 
 


ROLE RESPONSIBILITY 


Manager  Processing  Responsible to ensure that a suitable standard and system is available for 
safe entry and work in confined spaces. (Champion). 


All Managers  
(Operations) 


Responsible to ensure that the systems and standards for confined space 
entry are communicated and enforced in their area of responsibility 


Responsible for ensuring that Risk Assessments for the identification of 
confined spaces are conducted on a regular basis and that all confined 
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spaces are identified and recorded on a suitable register in the area 
where they exist. 


Operations and 
Maintenance 
Superintendents  


Responsible for conducting Risk Assessments to identify confined spaces 
in their area of responsibility, signposting of confined spaces and updating 
the register of confined spaces. 


Responsible for ensuring that all personnel working under their control are 
trained, competent and tested for the work or function they are required to 
perform in relation to Confined Spaces.  


Responsible for specifying standards for equipment to be used in 
confined spaces. Competency assessment of authorised persons. 


Line Supervisors Responsible for ensuring confined space entry procedures are applied 
whenever entry into confined spaces is required. 


Applicant / worker Responsible for following confined space entry procedures and 
standards. 


Authorised Persons Responsible for ensuring all confined space entry and work is properly 
permitted 


Competent Gas Tester 
(CGT) 


Responsible for clearly understanding the proposed scope of work to be 
carried out and its implication on plant process to identify hazards so that 
gas testing requirements can be determined. 
 
Responsible to conduct atmospheric testing at work areas where there is 
a possibility of - 


 a potential ignition source contacting a flammable or explosive 
atmosphere; 


  where there is a potential for a reduction or increase of oxygen in 
breathable atmosphere; 


 where there is a potential for a toxic atmosphere, and 


 for entry into confined spaces. 
 


It is the CGT’s responsibility to select the appropriate detector for the 
work to be carried out. 
 
The CGT shall ensure that detectors used for atmospheric testing are 
uniquely identified and are within the prescribed service and calibration 
period. 
 
Prior to each use of a detector, the CGT shall ensure that manufacturer 
recommended checks have been conducted to ensure that the detector is 
fit for purpose and is operational. 


HSE Responsible for external calibration of gas detectors and radiation 
monitors as well as routine quality checks at confined spaces throughout 
the shift. 


Responsible for filing of Completed Confined Space Permits. 


Isolation Officer Responsible for isolation of all hazards that could adversely impact 
confined space operations. 


PCC Shift Controller Responsible to do daily manufacturer recommended tests (bump test), 
issuance of calibrated and functioning gas detectors, radiation monitors 
(Automess) and liasing with HSE.  
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Responsible to maintain a register for sign out and sign in of  


 Gas detectors and/or radiation monitors 


 Confined Space Permits 


Rescue Person Responsible for emergency and rescue response. May also perform the 
function of a standby person. 


Standby person Responsible for monitoring entry and work in confined space and initiate 
the rescue process if required 


Training (HSE) Responsible for ensuring a suitable training and testing system for 
confined space entry and work is in place.  


6 STANDARD PROCEDURE 


6.1 IDENTIFICATION AND SIGNAGE 


An area survey and Risk Assessment must be undertaken to identify all confined spaces. The 
template for the Confined space identification is included in Appendix 1, but is available for use as a 
check sheet on the HSE Portal. The results of the survey must be summarised into a register 
(matrix) which defines all the confined spaces and the following information as a minimum: 


 All identified confined spaces are allocated a unique confined space ID and be registered in 
the site confined space register 


 


Example of Numbering Convention: 


 


RULCS: Rössing Uranium Limited Confined Space 


SOP:  Shovel Overhaul Paddy 


01:  Confined Space Number in this site location 


 The location of the confined space 


 The specific hazards likely to be found in the confined space 


 The manner in which unauthorized access is prevented ( e.g. non standard bolting, lock or 
seal etc)   


 The controls or procedures required before entry can be safely undertaken 


The register (matrix) must be available at a central point (HSE Portal) in the plant or area where the 
confined space exists. All identified confined spaces must have approved signage installed at all entry 
points.  


The survey and Risk Assessment must be reviewed every 3 years or in the event of any change to the 
characteristics of a defined or potential Confined Space, and/or this procedure or following an incident 
related to confined space. 


The Entry point to all identified Confined Spaces must be clearly and prominently signposted to 
prevent unauthorised Entry. This shall be a Danger sign containing word legends only. As a minimum 
it must clearly state “Danger” and “Confined Space Entry by permit only”. Below is an example of the 
Confined Space sign design.  


 


RULCS-SOP-0.1 
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 The Confined Space unique ID must be positioned either on the confined space sign or 
directly adjacent to it. 


 The sign must be positioned as near as possible to each Confined Space entry point in such a 
way that where practical the sign or the access barrier holding the sign must be removed to 
gain access to the Confined Space.  
 


 All access points to confined spaces will be secured, isolated by means of lock-out where 
reasonably practicable in a manner which is acceptable and most stringent, to the 
geographically accountable Manager and/or Superintendent in charge, where identified as a 
requirement in the risk assessment.    


 A process shall be in place at each site to ensure any new construction or modification to 
structures, purchase of or modification to plant or equipment is analysed by competent 
persons to identify any creation of, or impact to, Confined Spaces in accordance with this 
standard. 


6.2 PERMIT TO WORK 


Entry and work inside a permitted confined space must be controlled and regulated by the RUL 
Confined Space, Isolation / Lockout Permit to Work control systems. The Authorised Person issuing 
the Permit to Work may only do so if the conditions applying to the specific confined space entry have 
been satisfied and documented and approval from the Confined Space Isolation officer have been 
completed. As a minimum, the following must be included in the permitting process: 


 A risk assessment and job hazard analysis (JHA), including the need for a authorised person 
to assess such things as oxygen levels, contaminants, temperature extremes and 
concentration of flammable substances 


 Isolation procedures for contaminants and other energy sources 


 The need for breathing apparatus and other ventilation requirements. 


 The sign-in and sign-out of all persons entering the confined space 


 Display of the permit 


 Communication procedures and/or equipment 


 Safety specifications of equipment to be taken into the confined space 


 Barricading of entrances and exits to prevent unauthorised entry 
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 Rescue plan and equipment 


 Standby person(s), and, 


 A completion and lock-in (energised) procedure (to ensure that the confined space is 
evacuated and adequately secured) 


The Permit to Work process should require competent rescue persons with suitable communication, 
rescue and fire fighting equipment to be present where any of the following may exist: 


 Compressed air breathing apparatus is required. 


 there is a high risk of fires or explosions 


 the atmosphere can rapidly become unsafe for breathing purposes if the mechanical 
ventilation fails 


 there is a high risk of flooding or engulfment 


 narrow tunnels or pipes are entered or where exit or escape routes can not readily be 
accessed 


 work is done in remote areas 


 a single person who cannot be observed directly or is isolated from other workers, does the 
work 


 Any work as identified in the Risk Assessment Matrix 


6.3 TESTING OF ATMOSPHERE IN A CONFINED SPACE  


Where testing for toxic / asphyxiate substances, radioactivity, oxygen, temperature extremes and other 
health hazards as well as for flammable substances is carried out, it may only be done by a competent 
gas tester (CGT), i.e. a person trained, tested and certified competent in writing to do so. The 
surrounding area where the work is to be performed must be evaluated for potential secondary 
contamination. 


Testing of a work site or confined space shall be carried out as near as practicable to the time of 
access to that work place and be repeated as circumstances dictate throughout the occupation of that 
work place. The procedure for testing is outlined in Appendix 2. 
 
The results of these tests should form part of the hazard and risk assessment before any work 
commences. The competent person shall record the results of all tests in writing and that the confined 
space tested is free from all foreseeable hazards, for the period of work. 


6.4 VENTILATION 


The ventilation method and quantity must be adequate to ensure oxygen levels and explosive or toxic 
gas levels remain within acceptable defined limits.  Where ventilation is required this must be 
covered by an approved documented safe work procedure. 


As a minimum standard the volume of air pumped in and circulated in a confined space needs to be 
equivalent to 20 times the volume of the space per hour or >19.5% and <21.5% Oxygen. 


6.5 BREATHING APPARATUS AND RESPIRATORY EQUIPMENT 


Where breathing apparatus or respiratory equipment is required the RUL occupational hygiene 
advisor, or other appointed person must be consulted with regard to the specification and selection of 
suitable equipment. 


All persons required to use respiratory protection must be medically fit to wear a respirator, have a 
respirator qualitative fit test for proper sealing on the face, be clean shaven and be trained in the 
correct use of the equipment.  
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6.6 ENTRY AND EXIT ROUTES 


Safe and convenient entry, exit and escape routes from the confined space will be provided where 
possible and practical.  Where this cannot be achieved effectively the risk assessment must determine 
if a competent rescue person will be on duty at the confined space when work is in progress. 


6.7 TRAINING 


All persons required to work at RUL must be trained in: 


 identifying confined spaces,  


 the hazards that may exist at confined spaces, and 


 procedures required before confined space entry may occur 


All persons required to work in confined spaces, or to act as a standby or rescue person must 
be trained, competent and tested in all relevant work and personal safety requirements. 


All authorised persons issuing Permits to Work for confined spaces must be trained, competent 
and tested on the specific procedures relevant to confined space entry and work 


6.8 STANDBY OR RESCUE PERSON 


Where a standby/rescue Person is required they will have no other duties and will be positioned 
outside the confined space entry point at all times while personnel are within the space. 


The standby person  


 Understands the nature of the hazards that may be found inside the particular confined space and 
can recognize signs, symptoms and behavioural effects that workers in the confined space could 
experience.  


 Monitors the confined space and surrounding area and is on the look-out for dangerous 
conditions.  


 Remains outside the confined space and does no other work which may interfere with their 
primary duty of monitoring the workers inside the confined space.  


 Maintains constant two-way communication with the workers in the confined space.  


 Orders the immediate evacuation if a potential hazard, not already controlled for, is detected.  


 Calls for emergency assistance immediately if an emergency develops. 


 Is immediately available to provide non-entry emergency assistance when needed. 


6.9 JOB HAZARD ANALYSIS FOR WORK INSIDE CONFINED SPACES 


Each area or plant where a confined space(s) exist a JHA needs to be compiled for the specific 
confined space. All personnel that are to perform this work as a routine activity need to be trained. 
This JHA must consider the following as a minimum: 


 Isolation and lockout procedures required for chemical substances, mechanical or electrical 
energy, steam, pressure, heat, gases, liquids and solids. 


 Venting, purging, draining and cleaning prior to entering the confined space. 


 Hazards created by the use of chemical substances and specific tasks that will be used or 
undertaken in the confined space. JHA and/or Written Safe Work Procedures must be 
available for work in confined spaces - in particular for abrasive blasting, welding, flame 
cutting, grinding, chemical/steam cleaning, rubber lining and painting. 


 Entry, exit and escape routes as well as barricading. 


 The electrical safety, flameproof and/or intrinsically safe and other safety specifications of 
equipment to be used in the confined space. Consider explosive atmospheres. 


 All cell phones and non-approved two-way radio’s shall not be permitted within confined 
spaces. 
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 The need to test for presence of toxic/asphyxiate substances, radioactivity, oxygen, 
temperature extremes and flammable substances prior to entry and during the performance 
of work. 


 Provision of suitable mechanical ventilation and personal protective equipment e.g. lifejackets 
etc. and in particular the use of respiratory protection such as compressed air breathing 
apparatus. 


 A ventilation rate suitable for general use must take into account factors such as air 
contaminant type, rate of generation, rate of oxygen depletion, temperature, efficiency of 
ventilation distribution and contaminant removal from the breathing zone.   Therefore each 
situation needs to be evaluated on its own merit by a risk assessment that will select a 
combination of ventilation method and respiratory protection that suits the particular 
circumstances.  This must be achieved by consultation between competent operations 
personnel, Engineers and/or other competent person. 


6.10 EXTENSION OF PERMIT 


Any confined space permit is only valid for 8 hours and needs additional authorisation to be extended 
beyond this time limit.  Extension may not exceed 4 hours from original 8 hour permit validity.  
 
Extension of the confined space permit shall only be permitted under the following circumstances: 
 


 Where the job that was started needs to continue into the next shift in the same confined 
space with the same crew and all hazards identified are unchanged. 


 Atmospheric tests need to be repeated and recorded after eight hours where extension is 
required. 


6.11 COMPLETION PROCEDURE 


The specific procedure for confined spaces must ensure they have a completion procedure to ensure 
that the Confined Space is left in a safe condition once work is complete.  


7 AUDIT 


Audit of the following systems will indicate compliance status: 


Annually:  


 Review or 3 yearly update of confined space Risk Assessment, Register and signage  


 Review and update of training modules (HSE Training Department) 


 Review of JHA’s for confined space entry (Line Supervision) 


 Review the confined space entry permit  


8 APPENDICES 


 Appendix 1 – Confined space classification tool 


 Appendix 2 – Air Monitoring Procedure (Atmospheric tests & Radiation time restrictions) 


 Appendix 3 – Confined space entry permit 


 Appendix 4 – Hazard ID & Risk Assessment   


 Appendix 5 – Link to Confined Space Area Survey and Risk Assessment Register 
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10 APPENDICES 


APPENDIX 1 – CONFINED SPACE CLASSIFICATION TOOL 


Confined Space Risk Based Classification Tool 
When is this Form Required? 


Complete this form if you are in doubt as to whether a workplace area or space is a confined space. 


Refer also to Part F – Classification Guidance Information. 


 


Part A – Space Name, Description & Estimated Frequency of Entry 


 


 


Part B – Potential Entry Hazards 


Identify the potential entry hazards relating to the confined space. Include any explanation and clarification 
details to further define the hazard where deemed appropriate.  In relation to potential atmospheric hazards, 
specific attention needs to be given (with details described) regarding ventilation.  Whether the space relies on 
constant extraction &/or injection ventilation, whether it relies on the entry person to switch on / or auto upon 
entry or whether the space relies on natural air turnover only. 


Class Key Potential Hazards Descriptor Yes No 


1 Low / High oxygen levels Oxygen levels below 19.5% or above 21.5%. 
Consider: 
 presence of sludge, algae, bacteria in large   


amounts 
 displacement by heavier than air or lighter 


than air gases 


  


2 High contaminant 
concentration 


Contaminant concentrations above exposure 
standards. Consider: 
 presence of exhaust fumes as a result of 


traffic 
 presence of other gases / substances that 


may be stored in or adjacent to the space 
 presence of in-situ gases with inadequate or 


non-dependable warning / protection / 
isolation mechanisms 


  


3 Fire / explosion Flammable airborne contaminants present   


4 Rising fluid levels Potential for ingress of fluid or fast flooding   


5 Burial beneath solids Uncontrolled release or movement of stored solids   


 Other Potential Hazards Description   


6 Mechanical motion Moving parts, belts, mechanisms that may be 
contacted 


  


7 Exposed electrical parts Energised parts, wires, lines that may be 
contacted 


  


8 Falls from height Unprotected edges, vertical drops and brittle 
surfaces 


  


9 Slips, Trips or Falls Specifically slippery access / wet locations or 
uneven surfaces 


  


10 Restricted Access / Head 
Room 


Small / difficult access hatches or entry points or 
low headroom height with obstructions 


  


11 Hot / Cold Extremes Specifically hot or cold plant in the space   


12 Chemical / Agent Chemicals or materials in the space that may not   
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Exposure be airborne or create an atmospheric risk, but can 
cause skin, eye or other exposure effects 


13 Ionising Radiation 
Exposure 


Presence of ionising radiation sources within the 
space (such as equipment or gauges that contain 
radioactive substances 


  


Additional detail to clarify hazards identified above: 
 


 


Part C – Classification Matrix 


Document the process for determining whether the above space / location is indeed a confined space within 
the Matrix following.  It has been developed against the specific identification principles of the RTSS Confined 
Space definition.  Document a “Yes” or “No” decision against each of the identification criteria.  Provide 
additional detail to clarify assumptions made or difficulties in arriving at a decision for a particular characteristic.  
Use Part F as a guide. 


Feature Type The space / location: Yes No Must Occur for 
Confined Space 


Status 


Physical  is enclosed or partially enclosed and could 
have a restricted means of entry and exit 


  
Yes 


 is at atmospheric pressure when occupied   Yes 


 is not intended or designed primarily as a 
place of work 


  
Yes 


Atmospheric 
or Engulfment 


 may have an atmosphere that has potentially 
harmful levels of contaminant 


   
Yes to one or 
more 
atmospheric 
or engulfment 
criteria 


 may have an atmosphere that has an oxygen 
deficiency or excess 


  


 may cause engulfment   


Result 


The space / location is identified as a 
confined space: 
If all three Physical characteristics and one or 
more of the three Atmospheric or Engulfment 
characteristics are Yes – the location is a 
confined space. 


   


Additional detail to clarify assumptions or identification difficulties: 
 


 


Part D – Assessing Personnel Names & Date 


 


 


 


Part E – Photos of Space (if deemed relevant) 
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Part F – Classification Guidance Information 


 


Is enclosed or partially enclosed and could have a restricted means of entry and exit 


Confined spaces are fully or partially enclosed.  Fully enclosed spaces may include such items as 
storage tanks, process vessels, boilers, voids within major plant items, which are typically only 
accessible via a hatch or opening that is usually closed.  Partially enclosed spaces may be of a 
design in which atmospheric contaminants could accumulate, such as heavier than air contaminants 
in a pit or sewage tunnel or lighter than air contaminants in a roof cavity / space. 
 


 


Is not intended or not designed primarily as a place of work 


Confined spaces are not designed or intended primarily as places for human occupancy or work, 
unlike office areas or workrooms which are designed primarily as such.  In some confined spaces, 
including machinery pits, service ducts and the like, persons may regularly enter for a variety of 
tasks including services and maintenance.  However, the key point is that the design or intent of 
such areas is not primarily as a place for human occupancy or work but as a housing for equipment 
or services and the like. 
 


 


May have an atmosphere that has potentially harmful levels of contaminant 


Any dust, fume, mist, vapour, biological matter, gas or other substance in liquid or solid form, the 
presence of which may be harmful to persons.  In reviewing whether the presence of an airborne 
contaminant may cause the harm described, specific consideration needs to be given to whether 
the space has an ability to hold contaminants and what natural or other ventilation means are 
typically present to turn the air over within the space.  As part of this, concentrations of flammable 
airborne contaminants which could cause injury from a fire or explosion must also be considered 
(i.e. dust, fume, mist, vapour, or gas present in the air at concentrations that can propagate a flame 
on contact with an ignition source). 
 


 


May have an atmosphere that has an oxygen deficiency or excess 


The safe oxygen range is between 19.5 to 21.5 % oxygen concentration in the atmosphere at 
normal atmospheric pressure. 
Oxygen deficient atmospheres may be caused by; slow oxidation reactions of either organic or 
inorganic substances; fire or other rapid oxidization reactions; displacement of oxygen in the 
atmosphere by another gas; absorption by a stored substance; respiration. 
Oxygen enriched atmospheres may be caused by; chemical processes that release oxygen (such 
as hydrogen peroxide); oxygen injection systems (often used in sewerage systems); wrongfully 
purging of a space with oxygen; leaking of fixed oxygen pipes or oxygen hoses / bottles used as 
part of hot works. 
 


May cause engulfment 


This includes solids and liquids.  A rising level off liquid in an enclosed or partially enclosed space 
may cause engulfment through the inability for a person to readily exit the space.  Drowning in a 
level of liquid that is static (dam / tank / reservoir) is not considered drowning due to engulfment. 
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APPENDIX 2 – ATMOSPHERE TESTING PROCEDURES 


 


AIR MONITORING PROCEDURE 


 
The following process steps shall only be performed by a Competent Gas Tester (CGT). 
 
1. Obtain Monitoring Instrument and Accessories 
Obtain calibrated monitoring instrument(s) and accessory devices from PCC (Accessories include: 
tubing adequate for the CS’s depth) at the beginning of the shift. 


 
2. Verify Adequacy of Monitoring Instrument: 


 


 Select the appropriate detector for the work to be carried out. 
 


 Ensure that detector used for atmospheric testing are uniquely identified and are within the 
prescribed service and calibration period. 


 


 Prior to each use of a detector, ensure that manufacturer recommended checks (bump tests) 
have been conducted to ensure that the detector is fit for purpose and is operational. 


 
Health Management will perform quality checks on an ad hoc basis to ensure monitoring 
instruments (gas detectors) are functioning adequately and provide guidance to individuals as 
required.  This will include, but not be limited to: 
 


 Calibration of instruments 


 Ensure PCC shift controller performed the daily bump test to force the alarm to sound.   


 Ensuring all functions of the instruments are operating normally  
 
3. Initial Atmospheric Test  
Ensure all entrants, who will use or rely on, the monitoring instrument understand its display and 
audible alert(s) and they observe the initial atmospheric test.  


 
Perform the initial atmospheric test from outside the Confined Space in the following order:  


3.1 Test for oxygen 


 If oxygen content is less than 19.5% or greater than 21.5%, perform additional ventilation. 
Then shut off ventilation equipment and re-test the oxygen content.  


 If oxygen content is between 19.5% and 21.5%, continue entry preparation.  
   


3.2 Test for flammable gases.  


 If the meter reading is 0% of the lower explosive limit (LEL), continue entry preparations.  


 If the meter reading is above 0% of the LEL, continue ventilation of the confined space. 
Then shut off the ventilation and have the atmosphere re-tested.  


 If the meter reading is still above 0% of the LEL, the confined space must be 
cleaned/washed down before entry is permitted.  
   


3.3 Test for toxic gases  


 If a toxic atmosphere is present, no person should be permitted to enter the confined 
space at a level exceeding the Permissible Exposure Level without appropriate Personal 
Protective Equipment and other relevant controls as determined by the HIRA. In the event 
of any uncertainty Occupational Hygiene & Safety should be called to assist in identifying 
proper precautions and the protective measures to be taken. 
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Gas 


Permissible Exposure 
Level (P.E.L) 


Oxygen 19.5%  -  21.5% 


Combustible Gas  0% of LEL 


H2S 10 ppm 


CO 10 ppm 


NH3 25 ppm 


CO2 5000 ppm 


 


 Denote all the readings on the permit.  


 The atmosphere must be tested at the bottom, top, and middle of all confined spaces. 
 


4. Ventilation 


 
If mechanical ventilation is to be used, the exhaust must be pointed away from personnel or 
ignition sources.  


 
 
5. Hourly Tests 
 
Minimally test atmosphere every hour of Confined Space continual occupancy.   Any interruption 
in operations requires re-test before re-entry.   


 
The two acceptable methods include: 


 Continuous Monitoring - carry the instrument into the space and document results at 
appropriate intervals.  


 Hourly/Interval Testing – Perform test at designated intervals from outside the CS and 
document the results at appropriate intervals.  


 


NOTE:  When atmospheric conditions are out-of-specification, immediately evacuate the CS and 
inform the entry supervisor.  


 
6. Continuous Monitoring 
 
Shall be conducted as per hazards identified from the risk assessment, e.g. welding in 
confined spaces, any work in acid tanks, sewage lines, etc. 
 
All personal measuring devices are appropriately worn and used by employees entering 
confined spaces. 
 
 
7. Conclusion 


 
When the entry is concluded, return the monitoring instruments and completed confined space 
entry permit to PCC and ensure that both are signed back in the appropriate register. 
 
 
 
 
 
 
 
 
 


NOTE:  When permit is issued and cleared for entry, notify PCC to notify Health Management 
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PROCEDURE TO DETERMINE RADIATION TIME RESTRICTION 
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APPENDIX 3 – CONFINED SPACE PERMIT 
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APPENDIX 4 – HAZARD IDENTIFICATION AND RISK ASSESSMENT 
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APPENDIX 5 – CONFINED SPACE REGISTER 


 
The Confined Space Register is available on the HSE Portal under Element 10 – Operational Control – Safety Check Sheets. 
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1 CONTEXT 
 
To manage by planning, organising, maintaining and controlling the lock-out system 
in order that persons required to undertake maintenance, repair, cleaning or 
adjustments to machinery are protected from injury and that property is protected 
from damage due to inadvertent starting, putting into motion any machine or part of 
machinery, or energising equipment, including electrical circuits. 
 
2 PURPOSE 
 
Every individual who may be required to work on machinery or equipment has the 
right to be protected from his/her own inadvertent actions and those of other persons 
which could endanger his safety or that of Rössing property. 
 
A lock-out system, which places equipment or machinery into a state in which there 
is no possibility of any unexpected movement, is vital. 
 
When locking out one must consider more than merely locking out electrical energy 
to achieve maximum protection of operators, maintenance staff, contractors and/or 
other workers.  Depending upon the equipment involved, consideration must be 
given to other sources of latent energy. 
 
Other sources of energy may include one or more of the following: 
 
 Fluids under pressure 
 Compressed air or gases 
 Energy stored in springs 
 Potential energy from suspended parts or loads 
 Any other sources that may cause unexpected mechanical movement 
 Any hazardous chemical which could come into contact with persons or 


equipment 
 Ionising/Radiation sources 
 Heat – hot water/steam/fluids 
 Dust with the potential to cause injury or illness e.g. toxic, corrosive, flammable 
 
All such sources of energy must be isolated or neutralised before any maintenance, 
repair, cleaning or adjustment work is permitted. 
 
Statistics indicate that injuries and damage resulting from non-compliance with or not 
having an effective lock-out system are generally catastrophic. 
 
Once a machine or piece of equipment has been brought to a state of zero energy, it 
is essential that the system be tested in order to verify the condition.  For instance, 
when the electrical power to an electric motor has been locked out, this can be 
verified by pushing the START button to make sure that the motor does not start. 
 
The system must be of such a nature that all persons will lock out in a similar 
manner. 
 
The Area Manager is responsible and accountable that the details of the lock-out 
standard are followed in his/her area of responsibility.  This does not remove the 
responsibility that every person has for his/her own safety and thus the application of 
the standards in the way that the person was trained. 
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3 DEFINITIONS 
 


Note: Any reference to 'his/he' shall include 'her/she' 
 


Lock Out 


Lock-out in this context shall have the 


following meanings: - 


 


In the case of driven machinery the 


switching off of the motive power and the 


physical locking out of the means to start 


the machinery. All inherent energy (such 


as springs, chains etc.) must be 


released. 


 


 


 


 


 


In the case of liquids or gases under 


pressure the isolation and physical 


locking of valves supplying the pressure, 


and the relieving of the pressure to 


atmosphere in the part of the system on 


which work is to be carried out. 


 


 


 
 


 
Lock In 


Lock-in shall mean the removal of all 


locks and/or special devices employed 


and the restoration of the machinery to a 


condition where normal operation can 


commence. 


 


 


Isolation Officer 


An Isolation Officer is regarded as a 


person who has had the necessary 


training, testing and certification for 


competence and been authorised in 


writing by the relevant Superintendent to 


carry out specific tasks to ensure that the 


machinery covered in his letter of 


authorisation is made safe and cannot be 


activated inadvertently. 
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The specific limits of his authority shall be 


clearly defined in writing and that should 


be indicated on the his/her letter of 


authorization 


 


The responsible Area owner shall keep a 


list of authorised Isolation Officers in 


his/her area. 


 


 


 


 
Isolation Officers Lock  
Is a master series lock with key’s issued 


to all isolation officers trained for a 


specific area or plant. All keys for this 


group are the same. 


This lock will be locked in such a way 


that it cannot be removed if all personal 


locks attached are not removed 


It must be clearly identified with the area 


or plant that it covers. 


During lockout’s this will be the first lock 
to go on and the last lock to be removed 
when working on equipment. 


 


 


Isolation Officers Device 
An isolation officer device enables us to 


lock the isolation officer lock in such a 


way that it cannot be removed as long as 


any personal lock is still attached. 


It will go around the isolation officer lock 


to protect it from unlocking if all 


personnel working on the equipment has 


not finished their work. 


 


 
Lock Box 
A lock box is used to secure equipment 
lock keys where multipile points needs to 
be isolated 
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Equipment Locks 
Is used to lock out multipile point’s 
whereafter the keys are placed in the 
lock box. 


 


 
Personal Lock 
Is a lock with only one key issued to a 
person for personal protection. 
 
When any risk or danger exists while 
working, it must always be attached to 
the lockout point to protect you from 
injury or death. 
 
It must be clearly identified with your 
name and section on an aluminium tag 
attached to the lock 
 
A personal lock can be used on it’s own 
as isolator only when one person, who is 
an isolation officer, do the job on his/her 
own. 


 


 
 


 


Machinery  


Machinery in this context shall mean a 


driven machine, section of plant or 


system. 


 


 


HME 
Heavy Mining Equipment includes 
typically Shovels, Drills, Haul Trucks, 
Water cars and other heavy mobile 
equipment operating in the mining area. 
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4 ROLES AND RESPONSIBILITIES  
 


The objective of this Code of Practise will be achived if the following responsibilities 
and accountabilities are adhered to.  
 


The Area Manager  Is responsible and accountable that the details of the 
lock-out standard are followed in his/her area of 
responsibility.  This does not remove the responsibility 
that every person has for his/her own safety and thus the 
application of the standards in the way that the person 
was trained. 
 


Area Supervisor/Area 
Owner/Operator 


To issue a Permit to Work for any work that needs to be 
performed in their area of responsibility. Indicate on 
Permit to Work that Isolation is needed due to energy 
sources. 


Isolation Officer Is responsible to make sure that any source of energy in 
his area of accountability is made safe by applying the 
isolation officers lock before any work is being carried out 
by any party. Facilitate the test for zero energy.  


Maintainers/Operators/Ar
tisians/General workers  


Is responsible to fistly apply his/her personal lock before 
any work is being done.Secondly to test for zero energy. 
On completion of work to notify the isolation officer that 
work is done and unit/s can be put back into operation.  


Department/Area 
Manager/Duty Manager  


Is responsible to oversee the removal (cutting) of 
Personal Lock/s when the owner is not available. Ensure 
that the cause is investiaged and aproprite action is taken 
in accordence with the Golden Rules.   


 
5 GENERAL 


 


The lock-out procedure is to be used for all routine lock-outs throughout the Mine.  In 


cases where a “clearance certificate” is required, then the procedure under element 


10, 4.4 Permit to Work Systems, must be followed and in cases where the lock-out 


differs from the general procedure then the specific procedures must be followed. 


 


The philosophy on which this procedure is based is as follows: 


"Every person is responsible for his/her own safety.  Where there may be a risk 


of personal injury, every person must satisfy him/her as far as humanly 


possible that such risk is eliminated". 


 


The methods used for locking out machinery will vary throughout the mine.  It is 


essential therefore; that isolation officers are aware that their authorisation only 


covers them for the lock-out detailed in their letter of authorisation. 
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6 LOCK-OUT PROCEDURE 
6.1 LOCK-OUT PROCEDURE FIXED PLANT 


Step 1, Identify Machinery   
 


Before commencing work on any machinery the 
person(s) involved shall ascertain which machinery is 
required to be rendered safe.  


Step 2, Call an Isolation 
Officer  
 


An Isolation Officer must be requested to assist with 


the lock-out of the machinery in question. 


Step 3, Check that 
descriptions correspond.   


The person requesting the lock-out, with the 
assistance of the Isolation Officer must satisfy himself 
that the description of the machinery corresponds with 
the equipment that is required to be rendered safe. 


Step 4, lock out tags. The Isolation Officer will attach an Aluminium tag to 


the lock used on the switch, valve or other isolating 


device.  


 


The Isolation Officer completes the lock-out. 


 


Each isolation officer's name and section must be 


clearly engraved on the Isolation Officer’s aluminium 


tag 


 


Step 5, lock-out and apply 
personal lock. 


After the switching off and isolation by the Isolation 
Officer, using his Isolation Officer’s lock (see note 1) 
and an Isolation Officer’s device, the person 
requesting the lock-out shall place his/her personal 
lock on the switchgear, valve etc., or other isolating 
device.  In the case of more than one discipline or 
group wishing to work on the item of equipment, use 
shall be made of a special lock-out device for this 
purpose, and each person shall place his/her lock on 
the device. This ensures that the equipment cannot be 
activated before all locks have been removed. 
 
Note 1: In an event where an Isolation Officer’s lock is 
not available, and he/she is the only person working on 
equipment. The IO can use his/her personal lock in the 
place of the isolation Officer’s lock. When using this 
method the IO must not hand his/her keys to anybody 
else and he/she must perform the “locking in” 
personally. In this event, work over multiple shifts will 
not be allowed unless the IO is working the multiple 
shifts him/herself. 
 
Under no circumstances will locks be interlocked.  
No multi-purposes locks will be used for lock-out 
purposes.  Only the Isolation Officer’s lock may be 
a master series lock. 
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Step 6, attempt to start 
machinery.  


After “lock out”, but before work is commenced, the 
person requesting the isolation, with the assistance of 
the Isolation Officer will attempt to start the appropriate 
machinery by means of the normal starting facilities. 
 
Extreme care must be taken to ensure that any 
potential or kinetic energy stored within the machinery 
is released before work commences.  In the case of 
pressurised systems these must be drained or vented 
to atmosphere where this is necessary to minimise the 
danger to the worker or exposure to other workers in 
neighbouring areas.  In case of electricity a test for 
zero voltage must be applied. 
 


Step 7, Lock Box.  If a specific procedure for locking out requires two or 
more items to be locked out a lock out box may be 
used. After applying the isolation officer’s lock and the 
lockout device, two equipment locks (see note 3) will 
be applied to the lockout device and the isolation 
officer will then place the keys of these locks into the 
lockbox and apply his/her Isolation Officer’s lock with 
aluminium ID tag and lockout device.  
All persons that will work on the equipment will apply 
their locks to the lockout device on the lockbox. The 
lockbox must be stored where possible at the place 
where the work is carried out so that everyone wanting 
to lockout additionally would know where to find the 
box. It must also be marked according to the 
equipment that is being worked upon so that no 
confusion could arise when locking out.  
 
In a case where projects span over multiple shifts, the 
Project Manager and supervisor will apply their 
personal locks throughout the duration of the project to 
prohibit tempering with the Lockbox while the majority 
of the team is off site.  
The Isolation officer, in the presence of the team will 
apply a unique seal unto the lock-box in addition to the 
Isolation Officers lock with a multi clip device.  
This is done to avoid the following; 
6.4.1 Multiple locks left on Isolation officer’s device 
during off shifts 
6.4.2. Satisfaction of Safe, Isolated Equipment before 
commencing with work 
6.4.3. Time delays in project execution 
 
Note 2: Equipment locks are normal locks with 
only one key and marked with an aluminium tag as 
such. 
 
Note 3: The two equipment locks used on the 
lockbox will be registered against the Project 
manager and the Project supervisor. 
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6.2 LOCK-OUT PROCEDURE HME  


Step 1, Identify if 
demarcation is required 


Park Vehicle outside of 50m Radius of Heavy Mining 
Equipment in the area designated for vehicle parking.   


Step 2, Call an Isolation 
Officer  
 


An Isolation Officer must be requested to assist with 


the lock-out of the machinery in question. 


Step 3, Check that 
descriptions correspond. 


The person requesting the lock-out, with the 
assistance of the Isolation Officer must satisfy himself 
that the description of the machinery corresponds with 
the equipment that is required to be rendered safe. 


Step 4: Isolate using 
Equipment Lock-out Lock  


The isolation officer locks out the machine using 


equipment Lock-out lock. 


The Isolation Officer will attach an Aluminium tag to 


the lock(s) used on the switch, valve or other isolating 


device.  


 


Step 5, attempt to start 
machinery.  


After “lock out”, but before work is commenced, the 
person requesting the isolation, with the assistance of 
the Isolation Officer will attempt to start the appropriate 
machinery by means of the normal starting facilities. 
 
Extreme care must be taken to ensure that any 
potential or kinetic energy stored within the machinery 
is released before work commences.  In the case of 
pressurised systems these must be drained or vented 
to atmosphere where this is necessary to minimise the 
danger to the worker or exposure to other workers in 
neighbouring areas.  In case of electricity a test for 
zero voltage must be applied. 
 


Step 6: Demarcate area Demarcate area using blue cones  


Step 7: Place Lock Out 
Board  


Place Lock Out Board on boundry of demarcated area 
and place Equipment Lock Key(s) in a lock box 


Step 8: Maintainers Lock out Any Person wishing to enter the demarcated area to 
apply his / her Personal Lock to the Equipment 
Lockout Device located at the Lock out Board 
 


Step 9: Vehicle enters enter 
demarcated area 


Once the Isolation procedure is completed vehicles 
may now enter the demarcated area. 


Step 10: Complete task Maintenance to commence until completion 


Step 11: Remove vehicles 
from Demarcate area 


Once maintenance activities are completed remove all 
vehicles from demarcated area 


Step 12: Remove Personal 
Locks 


All persons to remove their personal locks 
 


Step 13: Remove Isolation 
Lock 


The Isolation Officer to remove his / her Isolation’s 
officers Lock 


Step 14: Remove 
Equipment Lock 


Isolation Officer to remove his/her Equipment Lock 
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Step 15: Operator to do 
360° walk around 


Operator shall do a 360° walk around the equipment to 
ensure that no thing is in harms way 


Step 16: Switch on 
Equipment 


Operator starts with normal operation of the equipment 
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7 LOCK IN OF MACHINERY & REMOVAL (CUTTING )OF LOCKS 
 


Step 1, clear people and 
Equipment. 


On completion of their work each person shall, before 
removing his lock, ensure that everything is clear for 
start-up from the machinery covered by such a lock. 
 


Step 2, notify the isolation 
officer. 


On completion of work, machinery should be "locked-
in" with the minimum delay.  In order to achieve this, 
and where applicable, the last person that is carrying 
out the work on the machinery must notify the Isolation 
Officer of the expected completion time in advance. 


Step 3, Lock - In. Before lockout devices and tags are removed and 
energy is restored to the system, procedures shall be 
followed and actions taken to ensure the work area is 
inspected, that non-essential items have been 
removed, that machines or equipment components are 
operationally intact, that guards have been replaced, 
that all employees have been safely positioned or 
removed, and that all affected employees have been 
notified. The isolation officer will be the last to remove 
his/her lock. 


Step 4, Removal (cutting) of 
Locks  


Personal locks may never be removed other than by 
the person to whom they belong, or otherwise in the 
presence of and under the supervision of the 
Department or Area Manager or Duty manager, and in 
accordance with a written procedure. 
The following should apply; 
 
Step 1 Such lock removal as envisaged above is only 
done when absolutely necessary. 
Step 2 That it is done safely and without endangering 
persons or equipment. 
Step 3 That the reason why it was necessary to 
remove such a lock be determined by a proper 
investigation. 
Step 4 That such reason be eliminated to prevent 
reoccurrence wherever possible. 
Step 5 That record is kept of such lock removal. 
STEP 6 THAT SUCH LOCK REMOVAL BE 
DISCOURAGED 
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8 STANDARDS  
The objectives of this Standard Instruction will be attained if the following standards 
are met:  
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8.1 A specific lock-out procedure sets out clearly how a specific system, plant or 
equipment is to be made safe and kept safe.  It will include for example: 
decontamination, venting of stored energy, securing of rotors or fan blades, 
checking of vehicles, and disconnecting, blocking or bleeding of equipment, 
cables, pipes and vessels.  It will show any connections to distributed control 
systems.  It will also show the isolation points for lockout and test procedures.   


8.2 A written procedure for isolating and locking out machinery, equipment, 
electrical power, hazardous substances, ionising radiation sources or hot 
fluids on which maintenance, repair, cleaning or adjustment work is to be 
carried out, is made available to every employee who may be required to 
isolate and lock-out. 


8.3 A designated person, referred to as the isolation officer, is the first to put on 


and the last to remove his/her lock whenever a piece of equipment or plant is 


to be isolated. 


8.4 All isolation officers have been trained, tested and certified as competent, on 


the equipment or plant where they need to perform the isolation. 


8.5 After locking and tagging the area is cleared of personnel and a trial is done 
to ensure that plant and equipment have been isolated.  In the case of 
electrical isolation, a test for zero volts must be carried out to ensure the 
absence of voltage. 


8.6 The isolation officer’s lock for a specific area is a master series lock, so that 
the lock remains on the plant or equipment when handing over to subsequent 
shifts.  Keys to the specific isolation officer’s lock must only be held by other 
designated isolation officers. If any other suitable hand over system is used, 
such procedure must be in writing and approved by the element co-ordinator 
and all isolation officers for that specific area must be trained, tested and 
certified in the use of this system. 


8.7 When isolation involves only one person on jobs to be completed within a 
single shift and where it is not appropriate for a master series lock to be 
utilised, the person must be an isolation officer and he/she must apply his/her 
personal lock and identification tag. 


8.8 Every person authorised to affect locking out is issued with a sufficient 
number of padlocks as he/she may require to lock-out all necessary 
equipment during the course of performing their task; the padlocks are to be 
suitably marked with a punched metal tag displaying initials and the surname 
in full on the one side and the section the person works in on the other side.   


8.9 Up-to-date records of padlocks issued for use within the lock-out system are 
maintained (both personal and isolation locks) 


8.10 The make of padlock/s to be used for locking out has been determined and 
approved by the element co-ordinator. The approved locks 5 pin cylinder 
locks with hardened shackles. The size is to be determined by the area 
supervisor, to be appropriate to the application. (make and type to be sorted 
out / two 19 spanners) 
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8.11 Only the approved make of padlock is to be used for locking out. (we don’t 
comply) 


8.12 Provision is made on all electrically driven machinery, equipment and 
electrical circuits, to isolate the electrical power and to physically lock the 
system out by means of a padlock. (domestic circuits-gerrie sample and small 
lock) 


8.13 Provision is made on all machinery and equipment to reduce or control the 
potential energy stored in any part or sub assembly of the machine or 
equipment which could allow unexpected movement, thereby causing injury 
or damage. 


8.14 Provision is made for isolating or neutralising any hazardous substance with 
which a person may come into contact whilst undertaking any work required. 


8.15 Provision is made for isolating or protecting persons from coming into contact 
with any radiation source whilst undertaking any required work. 


8.16 Provision is made at every machine or piece of equipment, for attaching a 
padlock to the switch, isolator, starter or mechanical lever, etc., used to 
prevent the machine from starting whilst maintenance, repair, cleaning or 
adjustment work is being carried out. 


8.17 Provision is made at every machine and equipment for each person who may 
carry out any maintenance, repair, cleaning or adjustment work on the 
machine or equipment, to attach his/her own padlock to the locking out 
device. 


8.18 When maintenance, repair, cleaning or adjustments are made to the 


machine, equipment, hazardous substance container or radiation source, 


these have to be isolated and locked out with a suitably marked lock. Such 


personal lock must be applied by every person working on the equipment. 


The isolation officer must also apply his personal lock if he is working on the 


equipment himself. If he is not the only person working on this equipment, this 


personal lock must be applied in addition to his master series lock. 


8.19 After completion of any maintenance, repair, cleaning or adjustment, the 
machine, equipment and work area is inspected by the isolation officer to 
ensure that it will be safe and the permit to work signed off before starting the 
machine, equipment or re-energising the electric circuit. 


8.20 No person other than the person(s) who placed the padlock(s) on the locking 
out device is/are allowed to remove the padlock(s). 


8.21 When it is found that a machine, piece of equipment, vessel containing a 
hazardous substance or a radiation source does not have a locking out 
device, it is reported immediately. 


8.22 When the lack of a lock out device is reported, a device is provided and 
installed immediately. 
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8.23 Annual re-training and testing of the isolation procedure must be done. The 
certificate that an isolation officer completes is only valid for one year. 


 
9 SAFETY PRECAUSIONS  


9.1 Never commence any work on any item which requires to be locked out 
before the procedure has been carried out and a test for zero energy has 
been carried out. 


9.2 No person is to lock out if he/she has not been trained, tested and certified to 
carry out the lock-out procedure. 


9.3 Never use a padlock other than that of the approved make when locking out. 


9.4 Never accept that you can do work on an item that is already locked out 
without first informing the isolation officer and affixing your own padlock to the 
lock-out device. 


9.5 Do not remove your padlock from a lock-out device before you have made 
sure that it is safe to do so. 


9.6 Stop every instance where you find that a lock out device has not been 
provided or is ineffective and report immediately. 


9.7 Every person working on any item must apply his personal lock and 
aluminium tag, including the isolation officer. The isolation officer’s master 
series lock is not a personal lock. 


 
10 SUPPORTING DOCUMENTS 


 
CHECKSHEETS 
 


 Certificate of Competency Isolation Officer - JH50/CHK/COP 002 App001 


 Isolation officer Master Series Locks Register - JH50/CHK/COP002 
App002 


 Personal Lock-Out Lock Register - JH50/CHK/COP002 App 003 


 Equipment Lock-Out Locks Register - JH50/CHK/COP002 App004 


 Authorization for Isolation and Lock –Out - JH50/CHK/COP002 App005 


 Isolation Officer Certificate - JH50/CHK/COP002 App006 


 RUL Golden Rules JA05/CHK/COP003 App006 
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11 CHANGES AND REVISION STATUS 
  


First 


Issue 


Issue date  Prepared 


by 


Approved by  


NA     


Version 


number 


Revision 


date 


Revised 


by 


Approved by Reason for change 


10.3 04/11/09 C Nande P le Roux Converted to new template 


10.4 19/09/2011 F. 


Mahundu 


P. Rooi Isolation procedure where 


projects span over multiple 


shifts. 


10.5 10/09/2012 I J Izaacs  C. van Heerden 


L Nel 


General review and 


compliment definitions with 


pictures. Rearange the flow 


of the content and add 


roles and responsibilities.  


10.6 15/09/2013 A 


Bessinger 


C van Heerden Add Section 6.2 lockout 
procedure for HME. 
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12 APPENDICES 
ISOLATION PROCEDURE FLOWCHART 
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