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1. INTRODUCTION 

This Specification defines the minimum functional and technical requirements for the design, materials, 

manufacture, inspection, testing and delivery of helical strakes for steel risers and flowlines. The strakes 

are to be installed on the pipeline prior to or during offshore installation. 

2. DEFINITIONS 

The following definitions are used for the purpose of this technical specification: 

Table 1 – Terms and definitions. 

SCR Steel Catenary Riser 

SF Steel Flowline 

SLWR Steel Lazy Wave Riser 

CA Added Mass Coefficient 

CDN Normal Drag Coefficient 

COMPANY Petróleo Brasileiro S.A. – PETROBRAS 

CONTRACTOR 
The firm, organization or person responsible for the provision of the goods, 

materials and/or services specified to complete the work 

PE Polyethylene 

PP Polipropylene 

PU Polyurethane 

SHALL Indicates a mandatory requirement 

SHOULD Indicates a preferred course of action 

SUPPLIER Party that manufactures or supply equipment and services to CONTRACTOR 

WORK 
All work to be performed by the SUPPLIER under the Purchase Order, including 

all duties and obligations undertaken by the SUPPLIER 

STRAKE The entire strake assembly including the strake attachment system 

STRAKE VANES Helical vertical plates that suppress VIV by disturbing the current flow 

STRAKE SECTIONS 
Sections or individual strake assemblies that may interlock to form the complete 

strake assembly 
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VIV Vortex Induced Vibration 

REDUCED VELOCITY 
(Vn) = U/ fn* HD, where U is current velocity, fn is the structural natural frequency 

(1st mode) and HD is external hydrodynamic diameter 

STRAKE PITCH 

LENGTH 

The length along the pipe that one strake takes to go through 360° around the 

pipe. 

HD 

Hydrodynamic Diameter – Overall diameter of straked riser or flowline, 

consisting of the pipe outside diameter including coating thickness and strake 

shell thickness 

3. GENERAL REQUIREMENTS 

3.1. Material supplied 

3.1.1. All equipment and material manufactured and/or supplied under this Specification shall be new, 

of proven design, and in accordance with sound engineering, fabrication and manufacturing 

practice. 

3.1.2. SUBCONTRACTOR shall be responsible for the selection of the materials. All materials shall be 

suitable for the intended service. The selected materials shall be in accordance with the relevant 

applicable codes, standards and specifications and be able to resist the prevailing environmental 

conditions and functional requirements. 

3.1.3. The origin of all materials used in the strake manufacture shall be clearly identified. SUPPLIER 

shall submit all required material manufacturing process details, tests, examinations, 

inspections, and acceptance criteria for review and approval by COMPANY. 

3.2. SUPPLIER’s responsibilities 

3.2.1. SUPPLIER shall furnish all labor, consumables, tools, equipment and materials other than those 

explicitly identified as supplied by COMPANY required to manufacture, test and delivery of the 

strakes. SUPPLIER shall perform all operations required for design, manufacture, inspection, 

testing and handling of the strakes.  

3.2.2. Nothing contained herein or omitted from the following provisions shall be construed as 

relieving the SUPPLIER of the obligation to supply in accordance with functional requirements 

outlined herein, capable of functioning in a riser or flowline system for the design period 

specified by COMPANY. 

3.2.3. SUPPLIER shall develop a written Manufacturing Plan/Procedure, which includes a Quality 

Control Plan. It shall be submitted to COMPANY for approval prior to commencement of material 

procurement and manufacturing or any kind of qualification program. 
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3.2.4. A pre-production meeting shall be held between SUPPLIER, CONTRACTOR, COMPANY and any 

third-party inspection personnel involved. The purpose of the meeting is to ensure that all 

parties involved fully understand job requirements and resolve any outstanding issues prior to 

commencement of manufacturing or any kind of qualification program. 

3.2.5. COMPANY furnished Specifications shall be checked by SUPPLIER immediately upon receipt, 

and SUPPLIER shall promptly notify COMPANY of any discrepancies therein. 

3.2.6. For any requirement in question by SUPPLIER, it shall be SUPPLIER’s responsibility to: 

• Obtain clarification from COMPANY, which shall be final and binding; 

• Review and resolve conflicts with COMPANY prior to initiation of Work or continuation of 

Work. 

3.2.7. SUPPLIER shall allow COMPANY full and unrestrained access to all areas concerned with design, 

manufacture, inspection and testing during all times while work is being performed for this order.  

3.2.8. SUPPLIER shall provide all reasonable facilities to COMPANY inspectors, without charge, to 

satisfy the inspector that product is manufactured in accordance with this Specification. Such 

facilities shall include, but not be limited to, office equipment, telecommunication equipment 

and wi-fi network access.  

3.2.9. All inspection shall be made at the place of manufacture prior to shipment.  

3.2.10. All tests and inspection shall satisfy the requirements of this specification and standards 

referenced herein. If any inspection or testing reveals details not in accordance with this 

Specification, one re-test is allowed. In case results remain out of the specified, investigation 

shall be conducted. All such remedial work shall be performed at SUPPLIER’s cost. 

3.2.11. Deviations from this Specification are not permitted. All proposed changes or modifications to 

this Specification shall be submitted in written for COMPANY approval. Approved changes shall 

be incorporated into a revised, approved purchase specification. 

3.3. Measurement units 

3.3.1. All data shall be reported in the primarily SI units; however, customary US units may also be 

reported for reference only. 

4. REFERENCE CODES AND STANDARDS 

4.1. The latest edition of the following codes and standards shall form part of this Specification. In the 

event of conflict between this Specification and other specifications, applicable codes and references, 

written clarification shall be requested from COMPANY. 
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4.2. SUPPLIER shall obtain COMPANY prior written approval for any deviation from the requirements of 

this Specification, the standards referenced herein, or COMPANY’s documents. In case of conflict, the 

requirements of this Specification and referenced documents, COMPANY’s decision shall be final 

regarding interpretation of requirements 

5. FUNCTIONAL REQUIREMENTS 

5.1. General 

5.1.1. Design of the Strakes shall be in accordance with the design criteria listed herein, and any 

additional criteria necessary as a consequence of SUPPLIER’s proposed Strake configuration. 

Det Norske Veritas (DNV) 

DNV-ST-F101 Submarine Pipeline Systems 

DNV-ST-F201 Dynamic Risers 

American Petroleum Institute (API) 

API RP 2RD 
Recommended Practice for Design of Risers for Floating Production Systems (FPSs) and 

Tension Leg Platforms (TLPs) 

American Society for Testing and Materials (ASTM) 

ASTM E122 
Standard Practice for Calculating Sample Size to Estimate, with a Specified Tolerable Error, 

the Average for Characteristic of a Lot or Process 

ASTM D638M Standard Test Method for Tensile Properties of Plastics (Metric) 

ASTM D3045 Standard Practice for Heat Aging of Plastics without Load 

ASTM D1238 Standard Test Method for Melt Flow Rates of Thermoplastics by Extrusion Plastometer 

ASTM D4541 Standard Test Method for Pull-Off Strength of Coatings Using Portable Adhesion Testers 

International Standards Organization (ISO) 

ISO 868 
Plastics – Determination of Indentation Hardness by Means of a Durometer (Shore 

Hardness) 

ISO 845 Cellular Plastics and Rubbers – Determination of Apparent (Bulk) Density 

ISO 1183 
Plastics - Methods for Determining the Density of Non-Cellular Plastics - Part 3: Gas 

Pyknometer Method 

ISO 1817 Rubber, vulcanized or thermoplastic -- Determination of the effect of liquids 

ISO 527 Plastics – Determination of Tensile Properties 

ISO 1133 
Plastics - Determination of the Melt Mass-flow Rate (MFR) and the Melt Volume-flow Rate 

(MVR) of Thermoplastics 

ISO 4624 Paints and Varnishes - Pull-off Test for Adhesion 
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5.1.2. The system components required to satisfy the functional requirements of this document shall 

be determined by SUPPLIER and shall be clearly identified within SUPPLIER’s documentation. 

COMPANY anticipates the following primary system components: 

• Helical Strake Sections that may interlock to form the complete Strake assembly. 

• Bands, bolting, bonding or other suitable connection system to secure the Strake Sections to 

the riser / flowline for all design life. 

5.2. Environment 

5.2.1. Strakes shall be designed to ensure a service life of at least the highest of these two values: 25 

years or the design life defined in specific project documents. 

5.2.2. Strakes shall be designed to function in water depths according to the specific project. The 

minimum water depth to be considered is 2000m, unless otherwise informed in specific project 

documentation. 

5.2.3. Strakes shall be designed for a reduced velocity range between 2 and 10 compatible with all 

currents expected in the location. 

5.2.4. Strake material characteristics shall be maintained when subjected to long term seawater 

temperatures ranging from 4ºC to 32ºC, and shall also resist corrosion, ageing effect, UV action 

(if applicable) and deterioration due to seawater for the design life. 

5.2.5. Strake material characteristics shall be maintained when subjected to steel pipe temperatures 

for each specific project. 

5.2.6. Strake materials (including banding) shall not deteriorate in the presence of Ozone or UV 

radiation for a period up to 1 year, when storage onshore in Brazil. 

5.2.7. Strakes shall be designed to accommodate wet storage of the riser on the seabed for a period of 

at least 2 years. The design of the strakes shall allow riser to be temporarily laid down on the 

seabed with pipeline crossings. Strakes shall be robust to accommodate crossing loads and 

return to their original shape when the risers are picked up and hung off at the laying vessel. 

NOTE 1: Crossing loads will be defined by COMPANY or CONTRACTOR according to specific 

project requirements. 

NOTE 2: This item is only valid when wet storage is predicted, permitted or required in the specific 

project. In riser projects where the strake section will never be in contact with soil, this item may 

be disregarded. 
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5.3. Design 

5.3.1. Strake geometry should be comprised of a Strake Vane pitch length between 10D and 17D with 

vane height between 0.21D and 0.25D. 

5.3.2. Strake vanes shall be of triple start threads. 

5.3.3. Strake design shall be such that the vortex induced motions are suppressed by a minimum of 

90%, i.e. Strake efficiency shall be at least 90% in all cases, even considering the variations 

allowed in 5.3.1and the requirements of item 8.3. 

5.3.4. Strakes shall be designed and installed to avoid damage to the riser/pipeline coating. 

5.3.5. A strake attachment system shall be designed to resist installation and operational loads, 

retrieval included. The system shall be designed to prevent strake sections from sliding down 

the riser or rotating around the riser. The friction between the pipeline coating and the strake 

section shall be such that an axial force of at least three (3) times the dry weight of the strake 

section can be resisted. This assumes that one fastened strake section will support three loose 

strake sections above it. Consideration shall be given to temperature and pressure effects of the 

external environment. 

5.3.6. All metallic elements of the strakes (if any), in particular the strake attachment system, shall be 

manufactured using Alloy 625 material, or an equivalent material, subject to COMPANY approval. 

5.3.7. Sharp edges of attachment system, if any, shall be protected in order to avoid damage to 

adjacent risers in case of clashing. 

5.3.8. Strake vanes shall be able to withstand contact / impact loads against rollers (of the S-lay, J-lay 

or Reel-lay vessel) and neighbor risers without losing shape (see item 8.5).  

NOTE: Some minor deformation which do not compromise their suppression efficiency may be 

acceptable, since proved by hydrodynamic tests according to item 8.3. 

5.3.9. Strakes shall be maintenance free for the design life. 

5.3.10. The strake assemblies designed for anti-fouling (whenever required by the specific project) shall 

incorporate an anti-fouling material to prevent marine growth. The anti-fouling material shall be 

either incorporated into, or bonded onto the outer surface of both the vanes and the area in 

between. Adhesion of the anti-fouling material shall meet the requirements specified in Section 

8.4. The anti-fouling material shall not contain organotin nor tin in its composition. SUPPLIER 

shall provide evidence to demonstrate the effectiveness of the proposed anti-fouling material 

and characterize its environmental impacts.  
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5.3.11. It should be noted that some risers may be thermal insulation coated. This coating material will 

creep during the service life, which will result in a reduction in its thickness. So, whenever 

insulation coatings are applicable, the strake shall be designed and assembled with pre-tension 

to compensate the creep and avoid potential slippage. The strake material shall have adequate 

properties for this purpose.  

NOTE: Coating creep rates shall be informed by COMPANY or CONTRACTOR for each specific 

project. 

5.3.12. The minimum operational bend radius at the top section shall be considered in the strake design. 

5.3.13. The normal drag coefficient (CDN) for straked sections shall be between 1.2 and 1.6. 

5.3.14. Thermal conductivity (in W/(m*K)) of strake material shall be informed. 

5.4. Installation 

5.4.1. The strake system shall be designed for easy installation with an offshore J-Lay, S-lay or Reel-

lay method, as applicable. 

5.4.2. Strakes shall be installation friendly for fitting onboard the lay vessel. The Strake system shall 

be proven by either tests or field experience, for actual fitting onboard. 

5.4.3. Strakes shall be designed for fitting to the riser/pipeline when it is in either a horizontal or a near 

vertical position. 

5.4.4. Strake sections shall be removable and reusable during the installation phase (onboard the lay 

vessel). 

5.4.5. SUPPLIER shall submit an installation procedure onboard installation vessel, according to the 

particularities of the laying method (to be informed for each specific project). 

6. MANUFACTURING REQUIREMENTS 

6.1. General 

6.1.1. All materials used for strakes manufacturing shall be clearly specified. SUPPLIER shall describe 

the method of manufacture and all materials used. 

6.2. Material components 

6.2.1. Copies of material specifications, results of all mechanical properties tests, and mill test 

certificates (as appropriate) shall be provided to COMPANY. Material that is not traceable shall 

not be used. 
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6.3. Manufacturing procedures 

6.3.1. A quality plan and an inspection and test plan for qualification and production shall be prepared 

by SUPPLIER and reviewed by CONTRACTOR and COMPANY prior to commencement of 

manufacture (see also Section 12). 

7. INSPECTION AND MATERIAL TESTING 

7.1. Dimensional inspection 

7.1.1. Strake sections shall be manufactured in strict accordance with the pipe diameter and coatings 

specified by COMPANY or CONTRACTOR. 

7.1.2. The measured length, thickness and inside diameter of a Strake Section shall not differ from the 

specified dimensions by more than the tolerances specified below: 

• Helical Strake Section Length: ± 1%, limited to 10 mm; 

• Helical Strake Shell Thickness: ± 3 mm; 

• Helical Strake Inner Diameter: ± 3 mm; 

• Strake Vane Height: - 0 / + 0.02D. 

Notes: 

1. The pipe ovality considered is 3% after fabrication and reeling 

2. Coating tolerances shall be included in determining the nominal inner diameter. 

3. The interface gap between Strake sections shall not be more than 12.5 mm. 

7.2. Visual inspection 

7.2.1. Visual inspection of the Strake shall be conducted to check for: 

• Straightness; 

• Voids; 

• Air pockets; 

• Any jagged edges on the inside surface. 

7.3. Material property testing 

7.3.1. SUPPLIER shall perform the material property tests listed below to demonstrate that strake 

materials meet the requirements of this specification. Where applicable, test results shall form 

a baseline for material property testing performed on specimens subjected to the simulated 

service and simulated installation mechanical tests. Helical strake sections produced from stock 

material that do not meet the COMPANY specified physical and mechanical properties shall be 

discarded. At least, the following material qualification tests shall be performed: 
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7.3.2. Water Absorption - In accordance with ISO 1817 – mandatory only for PU. 

7.3.3. Density Testing – In accordance with ISO 845 or ISO 1183. 

7.3.4. Ageing Test – In accordance with ASTM D3045 – mandatory only for PU. 

7.3.5. Tensile Testing – At yield and break performed in accordance with ASTM D638M or ISO 527. 

7.3.6. Elongation at Break – In accordance with ASTM D638M or ISO 527. 

7.3.7. Hardness Testing – In accordance with ISO 868. 

7.3.8. Melt Flow Index – In accordance with ASTM D 1238 or ISO 1133. 

8. PERFORMANCE TESTS 

8.1. Slippage (or friction) test 

8.1.1. A strake component shall be assembled onto a mandrel which simulates pipe external diameter, 

considering external coating. This will be assembled using the banding and SUPPLIER’s band 

installation procedure. 

NOTE: whenever available, mandrel will be supplied by COMPANY or CONTRACTOR. Otherwise, 

SUPPLIER shall provide a mandrel which simulates project’s pipe. 

8.1.2. Mandrel external diameter shall consider coating shrinkage due to hidrostatic pressure on 

maximum design water depth. 

8.1.3. A reaction flange will be assembled onto the mandrel to fit over the male end of the VIV 

suppression strake sheath. An axial load will be generated by a test machine to pull the mandrel 

through the VIV suppression strake sheath. The reaction flange will react against a test frame 

which will be attached to the floor of the test area to prevent the VIV suppression strake sheath 

moving in with the mandrel. 

8.1.4. Acceptance Criteria: increasing axial loads should be applied until either slippage is observed or 

the VIV suppression strake starts to buckle. This defines the minimum value of axial load for 

slippage. Axial loads at which slippage or buckling occurred should be documented. A slippage 

test between Strakes and the line pipe shall be performed to show the system meets a zero 

slippage requirement throughout the design life. 

8.2. Installation test 

8.2.1. Install one of the VIV Suppression strake mouldings onto a pipe with the riser/pipeline specified 

diameter using project designed banding in accordance with SUPPLIER's installation procedure 
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and record time taken to install one complete moulding. This information is used to plan 

riser/pipeline installation activities. 

8.3. Hydrodynamic performance testing 

8.3.1. Hydrodynamic testing of the design VIV strakes shall be conducted in a towing tank or 

recirculation channel to demonstrate its performance, with turbulence level less than 1%. 

SUPPLIER shall submit the hydrodynamic testing specification and procedures to COMPANY for 

review and approval. 

8.3.2. The test shall be conducted at least 3 times for each riser type, with 2 degrees of freedom. 

8.3.3. Historical data may be presented by SUPPLIER in order to require the waive of such tests, since 

this data fully complies with the requirements herein. It is PETROBRAS discretion the acceptance 

or not of such data.  

8.3.4. In case the strake design parameters differ from those specified in item 5.3, hydrodynamic tests 

are mandatory (no historical data will be accepted). SUPPLIER shall inform the values of the 

hydrodynamic coefficients obtained by tests, as described in 8.3.6. 

8.3.5. Minimum requirements for hydrodynamic tests: 

• Reduced velocity from 2 up to 10 to capture in-line and cross-flow vibrations and A/D peak 

values. 

�� =
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Where:  

U – flow velocity  

f0 – structural natural frequency (1st mode)  

HD – hydrodynamic diameter 

• The model must have not less than 150mm in diameter; 

• Model scale shall be 1:8. Depending on boundary conditions, different scales can be 

accepted, but under PETROBRAS acceptance; 

• Test must be performed with and without the VIV suppression device; 

• The mass ratio (m*) and structural damping (ζs) ratio must be close to the real scale; 


∗ =

�




 

Where:  

ms – mass of model   
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md - mass of the displaced fluid 

• The model shall be rigid on an elastic basis (low damping and allowing two degrees of 

freedom, longitudinal and transverse);  

• It must be long enough to guarantee negligible edge effects; 

• Testing can be performed with a vertical model with at least 13HD in length and placed close 

to the bottom to avoid vortexing which may disturb the flow around model length; 

• Measurements: forces on surface (load cells for lift and drag) and in-line and cross-flow 

displacements on base (image capturing and/or accelerometers); 

• In a case of 3D printed models, it shall be previously submerged 2 days under water to attest 

no water absorption. 

8.3.6. The following test data shall be reported: 

• Added Mass Coefficient (CA) and Normal Drag Coefficient (CDN), according to item 5.3.13; 

• CL Table (Lift curve coefficient) in Shear7 program standard for both models: cylinder with 

and without strake; 

• Comparison of CL and CD results from each model;  

• Comparison of A/HD results from each model, to demonstrate the efficiency by reducing 

displacement amplitude, according to item 5.3.3; 

• Calibration certification of the instrumentation used for data acquisition. 

8.4. Adhesion of anti-fouling material 

8.4.1. Adhesion of the anti-fouling material shall be demonstrated to be acceptable by pull-off 

adhesion test in accordance with ASTM D4541 (methods B, D, E or F) or ISO 4624 (methods A or 

B). Acceptance criteria is minimum 3.5 MPa with no 100% adhesive failure. 

8.4.2. Long term adhesion of the anti-fouling material will be qualified by conducting a one month 

duration, 60ºC (or higher according to the design temperature) water immersion test followed 

by the same peel test procedure. Adhesion shall be as a minimum 90% of the original value. 

8.5. Roller test 

8.5.1. A roller test simulating the passage of pipeline assembled with strakes shall be performed in 

order to evaluate strakes and banding resistance during pipelaying. 

8.5.2. Whenever an anti-fouling coating is required, the test shall be performed on specimens with this 

coating in order to assess also the coating resistance. 

8.5.3. Compressive force of rollers onto strakes shall be determined according to specific project 

installation analysis. 

8.5.4. This test shall simulate two different conditions: strakes moving through rollers (dynamic test) 

and when strakes remain loaded into rollers (static test), during at least 8 hours. 
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8.5.5. Roller tested strakes shall be subjected to Hydrodynamic Performance Testing (according to 

item 8.3) in order to demonstrate that residual deformation does not jeopardize its efficiency. 

8.6. Inspection and test reports 

8.6.1. Each test performed shall result in a test report and a quality assurance inspection report, which 

shall be issued to COMPANY for analysis and approval. 

9. QUALIFICATION 

9.1. Material qualification 

9.1.1. All materials used in the fabrication of the Strakes shall successfully undergo qualification 

testing in accordance with accepted standards or approved SUPPLIER procedures, and the 

requirements of Section 7. COMPANY shall review and approve material specifications prior to 

implementation by SUPPLIER. COMPANY shall have access to the material test results for 

verification prior to commencement of production operations. 

9.2. Process qualification 

9.2.1. All material and fabrication processing shall be subject to test procedures to verify that quality 

standards are maintained. Tests of this type shall include all tests described in sections 7 and 8 

and shall be executed and approved during the strake qualification. 

10. FACTORY ACCEPTANCE TESTING (FAT) 

10.1. SUPPLIER shall submit a Factory Acceptance Testing (FAT) specification and FAT procedure including 

test conditions, measurements to be taken, and acceptance criteria to COMPANY for approval, 

according to the requirements of sections 7 and 8 of this technical specification. 

10.2. Before final release and packaging, the Strakes will undergo final checking and review to ensure that 

all pertinent aspects of the design and fabrication are in compliance with both the COMPANY's 

specifications and SUPPLIER’s design and production requirements. These steps constitute the 

factory acceptance program. Failure to meet the factory acceptance standards will result in the 

issuance of a non-conformance report, which must be resolved before the product can be released to 

the COMPANY. 

11. HANDLING, STORAGE AND SHIPPING 

11.1. General 

11.1.1. Handling, storage and shipping procedures shall be provided for each deliverable item. 

SUPPLIER shall package the materials for shipping in a manner consistent with the mode of 
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transport and the specified destination. Packaging shall protect against mechanical damage and 

prevent aging and resulting loss of any specified properties. Damaged strakes will not be 

accepted. These procedures shall be submitted to COMPANY for review and approval. 

11.2. Lifting 

11.2.1. All items shipped shall be labeled with their weight. 

11.2.2. All items shall be designed for safe handling and transportation to the designated site. 

SUPPLIER shall propose a design specification for lifting points on any item handled offshore. 

The lift points shall be physically load tested to rated weight and labeled accordingly. 

11.2.3. Any rental equipment, if required, shall have documentation available indicating design 

compliance with SUPPLIER approved lift specification. 

11.2.4. All containers provided by SUPPLIER fitted with lifting padeyes, shall be delivered complete with 

the appropriate certified lifting slings. The slings shall be new and free of any defects. 

11.3. Containers 

11.3.1. All loose components shall be stored in containers or baskets, all of which will have single point 

lifting slings. 

11.3.2. Containers shall be clearly marked with appropriate warnings, denoting proper handling 

precautions to avoid damage to equipment. Packages exceeding 10 tons shall have dedicated 

padeyes for sea fastenings. If the padeyes are to be used exclusively for sea fastening, they shall 

be clearly marked “Sea Fastening Only”. 

11.3.3. Containers shall have lifting points that evenly distribute loads across the component or 

assembly and ensure that impacts due to rough handling do not damage the enclosed 

components. Lift and strap points shall be clearly marked on containers, to avoid damage of 

equipment during loading/offloading and securing. 

12. QUALITY ASSURANCE AND QUALITY CONTROL 

12.1. SUPPLIER shall, prior to the commencement of WORK, prepare and issue a quality plan, or inspection 

and test plan, to COMPANY for approval. It shall address all of the activities required to satisfy the 

requirements of this Scope of Work and referenced specifications, as applicable. This plan shall 

include any subcontracted work, for which the SUPPLIER’s quality plans shall also be applied. The plan 

shall be sufficiently detailed to indicate sequentially, for each discipline, the requisite quality control, 

traceability, inspection, testing and certification activities, with reference to the relevant procedures 

and acceptance standards. The quality plan shall include a matrix of proposed witness and hold points 

for COMPANY review and approval. 
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12.2. SUPPLIER shall have a quality management system based on ISO 9000, or equivalent standard. The 

SUPPLIER shall ensure that all subcontractors have and maintain equivalent QA and inspection 

systems. COMPANY shall retain the right to carry out agreed quality and technical reviews at 

SUPPLIER’s and subcontractor's works. 

12.3. The quality system shall include a procedure for documenting and addressing non-conformances. 

The procedure shall be submitted to COMPANY for review and approval. Non-Conformance Reports 

(NCRs) shall be prepared and dispositioned in accordance with approved procedures. Dispositioned 

NCRs shall be provided to COMPANY representative for acceptance. Completed NCRs shall be 

provided to COMPANY as part of the manufacturing data book. COMPANY reserves the right to reject 

NCR dispositions not in accordance with the approved procedure and require disposition revision to 

bring the NCR into compliance. 

12.4. The application of quality control by SUPPLIER will be monitored by COMPANY’s inspectors who will 

witness and accept on behalf of COMPANY the inspection, testing and associated work required by 

this Scope of Work. SUPPLIER’s and its subcontractor's quality system and associated procedures 

may, with due notice, be subject to formal audits by COMPANY. 

13. DOCUMENTATION 

13.1. Documentation shall be provided by SUPPLIER to demonstrate that the materials and final product 

supplied fully comply with the requirements of this document and appropriate specifications, 

including referenced documents. These documents shall be identified, discussed and agreed by 

COMPANY, CONTRACTOR and SUPPLIER and shall be listed in a document register to be maintained 

by CONTRACTOR or SUPPLIER. 


