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Quality Assurance Department subdivisions participate at an appropriate level in conceptual, preliminary, 
critical, and drawing-level design reviews. The design review activity provides requirements flowdown, critical 
characteristics identification, acceptance strategy development and analysis of verification and validation 
methods, and QA Plan development. 

The QA Plan includes: 

• Appropriate activities throughout all phases of the life cycle to ensure planning, management and 
monitoring of product development. 

• Supervision over all suppliers to secure compliance with procurement requirements. 

• Instructions regarding verification methods to ensure guaranteed performance of the equipment during 
the contractual period of operation by using ground tests at parameter levels exceeding nominal in-orbit 
operation. 

• Methods of technical inspection and diagnostics to ensure 100% inspection of all flight hardware. 

• List of critical points that require monitoring, including elements susceptible to wear and tear, methods of 
analysis and testing to validate sufficiency of lifetime. 

• Equipment parameters to be monitored and requirements for the scope and level of acceptance tests; 
list of critical operations. 

• Personnel examination, training and evaluation for the right to perform work/services. 

Commercial mission analysis and design, and commercial SC ICD verification have been added to the 
normal LV integration workflow, in order to reflect the activities specific to the ILS joint venture, with specific 
provisions made to provide Customer visibility into these processes, as well as into the contracting, LV 
fabrication, assembly and test, and launch processing activities. 

Implementation of the QA Plan and compliance with regulatory and technical documentation requirements 
envisages physical examination, measuring, test, process monitoring, and/or other methods, as required, to 
determine and control the quality of all deliverable airborne and ground equipment products and services. 

Independent verification includes mandatory inspection points, witnessing, monitoring and surveillance, 
statistical methods, data analysis, trending, sampling plans, work instruction, build and test documentation, 
associated data reviews, process control, audit, acceptance tooling, and/or other techniques suited to the 
products or processes being verified. 
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Documented procedures are established and maintained for planning, performing, reporting, and follow up of 
internal audits. Quality Assurance has responsibility for the management and oversight of the internal audit 
program. Auditors are independent of the person responsible for taking corrective action. 

To support evaluation by top management, Quality Assurance produces metrics and trend data on a monthly 
and as needed basis. This data is a summary of trends in the areas of production, procurement, and launch 
site non-conformance data. This data is used as an indicator of the performance in those areas. High-level 
data is available to any Customer that requires the data as part of their contract. The detail of the data 
provided is restricted by ITAR requirements. 

B.1 FUNCTIONAL AREA RESPONSIBILITIES 
The functional area responsibilities for the principal KhSC operating divisions under the KhSC Quality Plan 
include the following: 

• KhSC: 

- Personnel training 
- Resources provision and management 
- Trending and activities to improve the QMS 
- Procurement quality management 

• DB Salyut: 

- Development of design and engineering documentation and supervision of changes thereto 
- Preparation of product development programs 
- Preparation of reliability and safety plans 

• Proton Rocket Factory: 

- Inspection and testing 
- Identification and traceability 
- Process control 
- Calibration 
- Disposition of product non-conformities 
- Internal quality audits 

• ZERKT: 

- Integrated SR processing for use 
- Integrated SR assembly quality control 
- Ground facilities maintenance and operation 

• NIIKS: 

- Trajectory measurements 
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B.2 QSM DOCUMENTATION 
The following is a list of the QSM documentation: 

1. KhSC Quality Assurance Policy 

2. External and internal documents (standards, instructions, statutes, etc.) describing processes and 
procedures which implement the KhSC QMS, including high-level in-house standards and statutes: 

- STP 737.0.1 Quality Manual 
- STP 737.0.2 Executive Evaluation Procedure 
- STP 737.0.3 Measurement, Analysis and Improvement Basic Provisions 
- STP 737.0.4 Internal Audits, Planning, Conduct 
- STP 737.0.5 Corrective Actions Basic Provisions 
- STP 737.0.6 Preventive Actions Basic Provisions 
- STP 737.0.7 Non-Conformance Disposition Procedure Basic Provisions 
- STP 737.0.8 Procurement Quality Management Basic Provisions 
- STP 737.0.9 Monitoring and Measurement Devices Management Processes 
- STP 737.0.17 Enterprise Standards General Provisions 
- STP 737.1.1 Procedure for Development and Refinement of Enterprise Standards 
- STP 737.1.2 Manufacture Process 
- STP 737.2.11 Quality Management in Design and Design Documentation Development 
- STP 737.3.10 Servicing and Preparation for Operation 

3. Provisions for system of personnel training, re-training and skill upgrading at KhSC and its branches 

4. Planning documents (plans, schedules, programs) designed to maintain QMS processes and enhance 
their efficiency 

5. Documented evidence (records) to be maintained under applicable normative and technical 
documentation 
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6. Documentation management includes: 

- Procedures for records and their maintenance 
- Invalidation procedures 
- Forms of recording (reports, certificates, logbooks, checklists, machine-readable data media) 
- Rules of access to registered data 
- Procedures for information interaction inside KhSC 
- Verification of document adequacy prior to release 
- Procedure for document formalization, coordination and approval 
- Procedure for document revision 
- Rules of document storage 
- Identification of external-origin documents and management of their distribution 
- Prevention of unpremeditated use of invalidated documents and appropriate identification of same 

B.3 PROTON SUPPLIER NETWORK 
KhSC uses a network of more than 60 Russian subcontractors, all of whom have demonstrated their ability 
to function as proven suppliers to the Russian space industry. In addition, one subcontractor (SAAB) 
operates from Sweden. Since its inception in the early 1960’s, 97% of KhSC’s original suppliers have 
remained with the Proton program. Long-term, stable subcontractor relationships are emphasized at KhSC 
and by the Russian Government. This allows the implementation of multi-year contracts and long-term 
working relationships among key personnel. All of the Proton subcontractors are certified and monitored by 
Russian Federation agencies, and are debt free with a stable financial base. All Proton subcontractors are 
subject to the same quality standards as KhSC itself; all must have ISO 9001/9002 registered quality 
management systems and be accredited through the Russian FSA/Ministry of Defense/Gosstandart 
organizations. In addition, KhSC imposes and monitors its own specific schedule and quality requirements, 
and maintains oversight personnel at the facilities of key subcontractors. 
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Subcontractor auditing is specified in all KhSC procurement contracts, and is implemented according to a 
Russian government approved plan described in GOST R ISO 10011-1, STP 104-892. Audits focus on: 

- Incoming inspection procedures 

- Qualification test results 

- Non-conformance disposition procedures 

- Production anomaly and recovery plan 

- Implementation of corrective actions and non-conformance mitigation guidelines 

The audits are witnessed by subcontractor representatives, and the final audit report is signed by both the 
subcontractor and a Russian Ministry of Defense inspector. 

B.4 LV PRODUCTION AND INTEGRATION 
The LV production and integration process has a test and quality inspection plan that covers the areas of 
design, production preparation, fabrication, assembly, testing, final acceptance, transportation, and launch 
site operations. 

B.4.1 Design Configuration Management 

KhSC executes configuration management using Russian Federation-standardized benchmark procedures 
and processes on the Proton program. Senior engineering and production management provide program-
wide communication of all proposed configuration changes, and has representation from Engineering, 
Production, Parts/Materials/Processes, and Launch Operations. 

Functional, allocated, and product baselines have been established. The functional baseline consists of such 
documents as the system and segment specifications, integration interface control documents, and 
measurements and mission discrete lists. The allocated baseline consists of the configuration integration 
specifications, design requirements documents, and design change documents. The product baseline 
consists of the process and material specifications, program-released drawings, software development files, 
and software version description. 

B.4.2 Acceptance Requirements 

The Proton M program uses the same proven qualification and acceptance processes for development as 
were used for all prior Proton upgrade programs. The governing requirements for qualification and 
acceptance environments are documented in the Russian Federation Standard GOST R ISO-9001and the 
KQM STP 737-1/891. 
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All new Proton components receive full qualification testing. All LV components are assessed against Proton 
specifications by the cognizant responsible engineers to determine which components meet all predicted 
environments with margin. 

Component qualification and acceptance test requirements are captured in test requirements documents 
and used to maintain the qualification and acceptance test procedures with the component vendors. Part of 
KhSC’s Quality Assurance practices is to require testing of components in as close to a flight-like 
environment as is practical. Component qualification and acceptance testing is performed at flight-like 
conditions for temperature, humidity, vacuum, vibration, and shock for performance and workmanship 
screening. System-level testing is then used to further validate component functionality and integration. 

Each hardware engineer is responsible for full ownership of their respective components or subsystems that 
includes the following qualification and acceptance responsibilities: identifying design and performance 
specifications, defining component or subsystem qualification and acceptance requirements, working with 
the component vendor to mutually define and maintain the component qualification and acceptance test 
procedures, and reviewing and buy-off of all qualification and acceptance test reports or analyses. All Proton 
flight-qualified units are production units that have successfully passed acceptance testing. 

B.4.3 Quality Assurance Participation 

Quality Assurance representatives participate with the responsible engineer in each step of the component 
buy-off process, from receipt and inspection to review of the test reports. Quality Assurance provides a 
positive system for identifying the inspection and acceptance status of products. 

B.5 PERSONNEL TRAINING 
Skilled job performers are essential for the achievement of high product quality. In order to maintain the 
specialized skills KhSC needs, personnel training/re-training programs are conducted annually. These 
programs include: 

- A 550-hour course of training and certification in job related skills upon initial employment 

- Annual re-certification of job performers for critical operations 

- Annual re-certification of job performers for the supporting activities required by their jobs, including 
knowledge of safety and environmental regulations 

- Re-certification of personnel in the event of primary occupational work interruptions of longer than 3 
months 

- Skill upgrading courses (at KhSC) - 70 hours 

- Skill upgrading assignments to Russian scientific centers and Russian State Standards institutions - 50 
hours 

- Advanced training courses at European training centers (Germany, England) 
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B.6 QUALITY PARAMETER TREND ANALYSIS 
KhSC Quality Assurance personnel monitor and control critical technological processes. As part of this effort, 
statistical stability checks are made on all critical parameters. The data gathered is used to define corrective 
actions and improve process capability. 

KhSC monitoring of trends provides feedback for continuous quality improvement internal audit results, 
including factory build non-conformance trends and supplier trends. 

B.7 CORRECTIVE ACTION PLANS AND CONTINUOUS IMPROVEMENT PROGRAM 
Corrective actions plans are created based on data from the following: 

- Non-conformance preventive measures at production, testing and operation phases 

- Specifications compliance audit results 

- Actions based on factory/shop level board reports 

- Quality board findings and “quality awareness day” results 

- Internal audits for compliance with regulatory procedures 

- Quality management recommendations for improvement of technical inspection processes and 
techniques 

- Actions based on subcontractor audit results 

A continuous improvement program is developed annually and consists of the following sections: 

- Requirements compliance – designer’s oversight of design and operational documentation during 
production and at the launch complex 

- Monitoring of subcontractors 

- Production, test and service equipment upgrades 

- Application of new quality control non-destructive testing methods 

- Process parameters stability control 

- Personnel training 

B.8 CUSTOMER VISIBILITY 
ILS ensures Customer visibility into all mission integration related activities regarding the Proton LV and its 
Breeze M upper stage through Customer participation in all Technical Interchange Meetings (TIMs), 
Preliminary and Critical Design Reviews (PDR and CDR), fitcheck activities, Preliminary and Final Quality 
Reviews, the two Inter-Governmental Commission Meetings, countdown and launch activities, and the Post-
Launch Meeting and Report. Table B.8-1 provides an example of the content of a Quality Review. 
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TIMs occur quarterly, or as needed, throughout the mission integration process, and cover all aspects of the 
mission integration effort, primarily through the progressive development of the mission Interface Control 
Document (ICD) and through reporting of supporting analysis activities. Special purpose TIMs, such as the 
Ground Operations Working Group (GOWG), are also scheduled as needed. The PDR represents a first 
complete overview of the work documented in the ICD, and typically occurs at approximately L-14 months. 
CDR occurs when approximately 90% of mission integration activities are complete, at roughly L-6 months. 
Fitcheck is a test of the adapter and separation system with the SC, and usually occurs only with a new or 
substantially modified SC bus. When necessary, it is held at L-4 months. An overall quality review of the 
Proton and its upper stage takes place at L-3 months, with final quality reviews scheduled again at the 
launch site at L-12 days. 

The first Inter-Governmental Commission Meeting takes place at L-6 days, when senior representatives of all 
parties concerned with the LV, upper stage, SC and launch base meet to approve roll-out of the integrated 
LV/upper stage/SC combination to the launch pad. The second such meeting occurs at L-7 hours, when the 
same representatives meet to give final approval to LV fueling and final countdown operations. During the 
launch itself, Customer representatives play an active role in preparing the SC for launch and determining 
the final GO/NO-GO status of the overall launch system. Finally, a Post-Launch Meeting is held and Final 
Report prepared 2 months after lift-off to review the success of the mission and any applicable lessons 
learned, with the intent of constantly improving the Proton mission integration and flight experience. 

Table B.8-1:  Example Contents of a Quality Review Briefing 

Configuration 
Comparison with Previous Missions 
First Launch Items 
Mission Specific Units 
Software 
Waivers 
End of Warranty Components 
Spares Plan 

LV I-III Stages, Upper 
Stage, PLF and Adapter 
Quality Reports (main 
components) 

Flight Anomalies 
Maintenance - Ground Systems Test Results 
Mission Specific Configuration 
All Maintenance Processes Certified and Documented 
Scheduled Maintenance: 

- Processing Facility and Launch Pad STE - monthly 
- Fueling Hall - monthly 
- Gas/Water/Power Supply and Ventilation Systems - annual 
- Climate Conditioning Systems of Integration and Testing Facilities - daily 

Launch Complex Report 

Ground Complex Validation for Integrated SR Operations 
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B.9 HARDWARE EVOLUTION DESIGN DEVELOPMENT PROCESSES 
KhSC’s standard ISO 9001 based design development policy is used, as documented in the KQM, to control 
and verify that the design of all Proton products meets the specified requirements. The KQM, policies, 
procedures, and practices identify the design activities, assigned responsibilities for implementing them, and 
defined and controlled organizational interfaces. A standard development cycle is followed: concept design 
and definition, system requirements definition, system requirements review, preliminary design, PDR, 
detailed design, tailored CDR, component qualification and acceptance, and launch site pathfinder. 

The evolved Proton integrated SR family was developed to satisfy the requirements of both commercial and 
Russian Federation Customers. The Russian FSA, the Russian Ministry of Defense and its various support 
organizations, including the GOSS Standardization Committee, the Institute for Machine Building and the 
Test and Certification Institute, provide technical and programmatic oversight. The Proton development 
program has now successfully completed the development, production and launch of the first flight articles of 
both the enhanced Proton M LV and the Breeze M upper stage. Today, all commercial flights are conducted 
with the enhanced Proton M Breeze M. 
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