12.2 Quality Control and Quality Assurance Procedures

To provide a consistent basis for identifying the specific quality requirements of the system, structure, component or related service, a set of guidelines has been developed. All fabrication and construction activities should adhere to these guidelines and be monitored to ensure they conform to the code, specifications, and contractual requirements related to the quality requirements. The level of monitoring is outlined in the previous section.

Organization: The ownership of each key operation and the responsibility of those who are engaged in the project should be clearly identified before the start of the project.

Design Control: The verification of the preliminary design calculations and drawings must be carried out before entering into the detail engineering stage. A technical specification document must be prepared based on the final design. The checking and approval of the final design details and engineering / production drawings must be carried out independently before the technical specification document is issued. Where the equipment interfaces with other equipment suppliers, checks should be conducted to ensure consistency at the interface points. Where design deviation caused by manufacturing is necessary, the design must be revised to reflect the deviation made and a record of this deviation must be documented for future reference.

Procurement Control: Many projects involve a significant procurement activity. In these cases the collaborators’ own Procurement Group should be consulted as early as possible and be involved in the discussions with suppliers. A Procurement plan should be prepared before the issue of the tender. Such plans should include, but not be limited to the checking and approval of the technical specification, the scope and the delivery schedule of the supply. The commercial and contractual aspect of the procurement should be handled by the Procurement Group who is more experienced in this aspect. Vendor QA programme, vendor equipment inspection records and QA audit records should also form part of the procurement procedure.

Contract placement & Material ordering: As a minimum, the material order form should specify the following:

Certificate of Compliance

Relevant Codes and standards that the material must comply to,

Personnel Qualifications & training records;

Test (mechanical and environmental) requirements and the relevant chemical analyses on the material;

Traceability of heat treatment procedures;

Excess material for test coupons;

Material identification; 

Records of QA audits

Handling, Shipping and Storage procedures: Due consideration must be given to ensure that the equipment is free from any damage during handling and shipping. Design checks should be carried out and adequate support / fixture provided during the shipping and transportation of the equipment so as to avoid any unacceptable stress due to vibration and dynamic loads. 

When material is delivered to the production shop, care must be taken to ensure that the following are implemented:
Checking that the conditions of acceptance are being met;

Handling & Storage procedures are in placed and followed

Setting up a Material identification system to ensure that material delivered to the shop floor is identical to that designated for the job;

Production plan: A manufacturing plan is pivotal in controlling the quality of the production of the equipment. It should contain the following:

Operation sequence and critical path chart: The operation sequence chart determines and documents the logical interdependencies between operations. It also shows the logical sequence of working. The Critical Path chart is based on the Network diagram and calculates the earliest and latest times at which a particular operation can occur. It also indicates the degree of flexibility or float in the plan

Milestone dates: These dates show the criticality and significance of the particular operation in the production of the equipment.

Route cards: Shows the routing location of the job and current stage of the manufacturing operation. It should bear the relevant signatures of the operator responsible for the completion of each of the operations.

Hold points: Hold points indicates the operation can not proceed until certain objectives, e.g. inspections, have been met. Release of hold must be accompanied by the authorised signatures.

Test points: The staged production tests that are specified in the design and technical specification. The release of Test points is on the acceptance of the test results by the project engineer who should consult with those responsible for the design

Inspection points: The inspection points make reference to the inspection procedures that are appropriate to the particular operation. The inspector must be satisfied that the specified level of quality is met before further operations can proceed.

Gantt Chart – Shows the sequence of the operation against a time scale.

Expediting procedures 

Progress monitoring

Change request 

Non-conformance & variation report

Acceptance of non-conformance

Approval of repair

Production test control:

This includes the welder qualification test,

Welding procedure and weld tests;

Weld test report;

Operator training record;

Cleanliness requirement, if applicable

Final inspection & dimensional survey: This must be completed at the supplier’s work place prior to the shipment of the equipment from the supplier.
Document Control:A document convention should be agreed between the Level 3 Project engineer and the Level 1 MICE Project Manager:

Project File Control: held by the person responsible for the supply of the equipment

Drawing and Design files: Drawing should be under the control of the Project engineer who keeps an official record of the latest version of all the drawings. In the case of any request of change to the drawing, proper procedures within the Change Control should be strictly enforced. Design information and details should be under the control of the Project engineer who keeps an official record of the latest version. In the case of any request of change to the design, proper procedures within the Change Control should be strictly enforced.

Design Standards: the equipment supplier should be responsible to ensure that the relevant up to date International Design Codes and Standards are used throughout.

Change Control: Any request of change after the final approval of the design and drawings should be sought from the Level 3 Project engineer who should in turn discuss the request with the Level 1 and 2 managers of its impact on schedule and costs before any decision is granted. Acceptance or rejection of such request must be in writing and be notified to the project team after review by the MICE technical board. These procedures have been outlined in MICE Note 51.

Design Reviews: Design Reviews must be carried out in accordance to the design review procedures (see previous section). This includes, but is not limited to the Procurement Design Review (PDR) prior to the release for Procurement and a Final Design Review (FDR) prior to the Production Release.

Assembly procedure: An Assembly plan is pivotal in controlling the quality of the assembled equipment. It should contain the following:

Pre-assembly Acceptance procedures 

Assembly sequence and schedule;

Test plans and Inspection points

Post assembly Acceptance procedures

