D.3, MRL 3 – Supply Chain Management
Text:

Initial assessment of potential supply chain capability.
Background:

MRL 3 occurs during the Pre Material Solution Analysis (Pre MSA) phase within the acquisition cycle. This phase of the acquisition cycle refines the initial concept by beginning to conduct an Analysis of Alternatives (AoA) of potential program capability, including the supply chain, to examine potential material solutions with the goal of identifying the most promising option that can best support program supply chain needs and requirements.

Goal: 
To evaluate whether or not there are potential suppliers that are capable of addressing the required technology as well as material solutions of the customer requirements.

Rationale:

Given that 70 to 80 percent of the cost and risk of any weapon system is in the supply chain, it is imperative that an assessment of the potential supply chain capability is conducted during this phase. An assessment of supply chain capability identifies the needs of the program versus the established potential suppliers.  Contractors need to establish very early if they need to build time into the schedule to develop a particular skill set, processes, or material in house or within the supply base in order to meet program requirements.

Definitions: 

1. Supply Chain: A channel of distribution beginning with the supplier of materials or components, extending through a manufacturing process to the prime contractor and ultimately to the customer.

2. Supplier Capability: The supply chain has already manufactured and delivered similar product without major shipping or quality issues and the supply chain is financially stable. 

Sources of Information: 
The Quality Manager, Supply Chain Manager, Design Engineer, Manufacturing Engineer.

Questions:

1. Has an initial assessment of potential supply chain capability been completed?

Additional Considerations:

• Are there new manufacturing processes needed to produce the design?

• Have lists been developed to identify new equipment, tooling or test equipment that may be needed to produce the design?

• Have the Make vs. Buy decisions been initiated?

• Can the industrial base support Technology Development (TD) concepts?

• Have potential supplier survey topics been identified? 

Lessons Learned: 
1. Gain a macro level view of the financial viability of the supply base.  Just because a supplier is technically able to perform the work does not mean that they will be around long enough to provide the product if their financial position is not sound. 
2. Attend as many design reviews as possible to gain an understanding of the product and its unique features.  Make a list of these features/design concerns and have the prime contractor address each concern to understand if the design is producible.
D.3, MRL 4 – Supply Chain Management
Text:

Survey completed for potential supply chain sources.
Background:

During the MSA phase, an assessment is conducted for each competing material solution being examined in the AoA with special emphasis on the proposed material solution to analyze supply chain feasibility from a manufacturing perspective and determine manufacturing resources and technology needed.

Goal: 

Survey assessment for potential supply chain sources is in effect a manufacturing feasibility evaluation to determine:

a) Identification of manufacturing technologies and processes needed. 

b) Materials/processes needed for producibility.

c) Potential tradeoff in design options and supply chain ability to support these options. 

d) Supply chain industrial base capabilities as well as potential gaps/risks. 

Rationale:

During this phase of the acquisition cycle it is important to assess the supply chain industrial base capabilities by completing a supply chain survey and identifying any gaps/risks for the preferred concepts and key technology components as well as potential key processes. Survey completed for potential supply chain capability proves that the prime contractor has done the research needed to understand the potential suppliers for this particular product/program and has matched the existing supply base manufacturing abilities to the design needs and/or identified the gaps that exist and the need for mitigation plans to close those gaps.

Definitions: 

1. Supplier Survey: A list of questions/topics for suppliers that can assist in determining their potential technical and financial capabilities. The survey will address the gaps that might be present in the supply chain from a technical, material and process perspective.  

Sources of Information: 

The Quality Manager, Supply Chain Manager, Production Manager, Product Engineer.

Questions:

1. Has a survey for potential supply chain sources been completed?*

Additional Considerations:

• Is the prime satisfied that the proposed design can be manufactured, assembled, tested, packaged, and delivered in sufficient quantity, at an acceptable cost to the customer on schedule with the identified potential supply base?

• Has the prime established criteria for selection and evaluation of its suppliers?

• Has the prime conducted an on-site assessment of potential suppliers?  When?

Lessons Learned: 

1. Open communication between the government, prime contractor and the supply base throughout the program execution is critical to success.

2. Review and consider past performance data on supplier capabilities.

3. One needs to discuss and understand where the engineering and technical support is located for the manufacturing facility and how that support communicates to the manufacturing location.
D.3, MRL 5 – Supply Chain Management
Text:

Potential supply chain sources identified and evaluated as able to support prototype build.
Background:

MRL 5 marks the beginning of the Technology Development (TD) phase. The purpose of this phase is to reduce technical risk from both a technology and manufacturing perspective and to determine manufacturing capabilities to be integrated into a full system for both the prime as well as the supply chain.

Goal: 

The goal at this phase of the acquisition cycle is to produce prototype components in a production relevant environment. Therefore, it is critical to identify potential supply chain sources and evaluate their capability to support prototype build. It is equally as important to initiate an industrial base capability assessment to identify potential supply chain manufacturing sources (i.e. sole/single/foreign source suppliers and suppliers of technologies with potential obsolescence issues).

Rationale:

Although it is not expected that suppliers would have a complete factory and supply chain established this early in a program, it is necessary to obtain some baseline knowledge on critical manufacturing processes, potential production scale up efforts, and potential supply chain issues. The bottom line is potential supply chain sources must be identified and evaluated as able to support prototype build by either having or planning to have a plan to obtain the ability, technical expertise, capacity, willingness, manpower and equipment necessary to fully support the build of the designed product.

Definitions: 

1. Production relevant environment:  an environment that incorporates all of the key production realism elements (equipment, skills, facilities, materials, work instructions, processes, etc.) required to manufacture production configuration items, subsystems or systems that meet design requirements in low rate production. To the extent practical, the pilot line should utilize full rate production processes.

2. Prototype: is an early sample or model built to test a concept or process. Prototyping serves to provide specifications for a real, working system rather than a theoretical one.

Sources of Information: 

The majority of the information regarding prototype build in a production relevant environment will come from the manufacturing/industrial engineering and quality departments.  

Questions:

1. Has a survey for potential supply chain sources been completed?

2. Have potential supply chain sources been identified and evaluated as able to support prototype build??

Additional Considerations:

•  Does a formal and effective sub-tier supplier management process exist?

•  Are there preliminary assessments within the supply chain highlighting any concerns relative to tooling and/or testing that may impact prototype build?

Lessons Learned: 

1. One of the important steps for achieving this requirement is to work with the contractor/ supplier on what represents a prototype production for your programs. 

2.  Understanding the long lead material, equipment, and resource situation are key to understanding where risk potentially lies in the prototype plan.  An understanding of these elements will help direct focus in the appropriate direction to provide for a successful prototype program. 

3.  Some type of formal communication of expectations and requirements that must be flowed down to the supply chain.  There must also be a channel in which the supply chain can flow up questions and concerns.
D.3, MRL 6 – Supply Chain Management
Text:
Lifecycle Supply Chain requirements updated.  Critical suppliers list updated.  Supply chain plans in place (e.g. teaming agreements, etc.) supporting an EMD contract award.
Background:

At the end of the TD phase (MRL 6), an assessment of manufacturing readiness is conducted to baseline needed supply chain industrial capabilities and identify remaining required investments for every competing design or prototype that has conducted a Preliminary Design Review (PDR). Information/data gathered by the end of the TD phase will be a vital part of the decision process at milestone B.

Goal: 

The goal for supply chain management during MRL 6 is the following:

a) An updated critical supplier list.

b) Life cycle supply chain requirement (i.e. single source/ sole source/ foreign sources, suppliers with long lead items, suppliers with potential DMS issues).

c) Updated supply chain plans (e.g. teaming agreements, Corporate Leverage Contracting (CLC), etc.) in place leading to an EMD contract award.

Rationale:

During the TD phase an examination of the producibility of a proposed design is needed to allow for trade analysis decisions to be made on critical supplier’s cost, performance and schedule. It is significantly easier to make changes during this phase where changes potentially have greater impact on key performance metrics as well as the life cycle cost. Given that 70 to 80 percent of the BOM is in the supply chain, suppliers contribute immensely in this area. Lifecycle supply chain requirements refer to all phases of the intended acquisition category being understood and relayed to the supply chain.  

Definitions: 

1. Critical supplier: is one that possesses a skill, talent, or core competency that is not available from any other supplier known to the industry at that time. A critical supplier is one whose exit from the program would be unrecoverable.

Sources of Information: 
Most information can be obtained from supplier management, logistics, engineering, production, and quality departments.

Questions:

1. Are supply chain plans (e.g., teaming agreements, etc.) in place leading to an Engineering and Manufacturing Development (EMD) contract award?

2. Have life cycle supply chain requirements and the critical suppliers list been updated?

Additional Considerations:

• Is there capacity at each of the identified suppliers to take on this workload?

• Is there an understanding and ranking of the most “critical” suppliers, for quality and delivery?

Lessons Learned: 

1. Understand why a certain supplier is chosen for a particular part.  Ask if there has been similar product produced at that supplier and received by the consuming plant.  Ask about the working relationships between the parties.

2. Critical suppliers should understand the program schedule and be able to talk to any areas that may be a problem.  

3. Understand the supplier selection criteria as well as their past performance if available.
D.3, MRL 7 – Supply Chain Management
Text:

Effective supply chain management processes defined, documented, and in place. Plan developed for predictive indicators. Assessment of critical first tier supply chain completed  (e.g. capability, capacity, etc.).
Background:

 MRL 7 is the beginning of the Engineering and Manufacturing Development (EMD) phase. From a manufacturing perspective, the purpose of the EMD phase is to get the system ready for production by implementing manufacturing risk reduction initiatives that are reflected in the acquisition strategy. It is critical that at this stage of the acquisition cycle the prime maintains effective supply chain management processes and procedures and plays a proactive role in managing the supply chain.  

Goal: 

In order for the prime to proactively manage the supply chain they must maintain:

1- Well defined and documented supply chain management processes and procedures.

2- Initial plan to develop a set of supplier predictive indicators.

3- Assessment results from the first tier critical suppliers (e.g. capability, capacity, etc.).

Rationale: 

Management of the supply chain has become critical to achieving program cost, schedule, and performance objectives. The percentage of work performed at the suppliers and the risk they present to the program is significant and to adequately manage your program it requires insight into how suppliers are performing and ensuring they are being adequately managed.

Definitions: 

1. Predictive indicator: is a set of internal process metrics which can provide quality and delivery forecasts, be actionable, and be indicative of the overall “health” of the prime contractors’ and suppliers’ performance.

Sources of Information: 

Most information can be obtained from supplier management, industrial engineering, production, and quality departments.

Questions:

1. Is there an effective supply chain management process defined, documented and in place?

2. Is there an effective process in place for management of suppliers using metrics for tracking and managing supplier performance?

3. Has a plan been developed for establishing predictive indicators?

Additional Considerations:

· Has an adequate assessment of the first tier supply chain been completed?

· Is management aware of supplier performance metrics and ready to take action if needed?

· How are “high risk” suppliers managed? Is it different than less risky suppliers?
· Has the prime contractor flowed down the DPAS priority ratings to subcontractors and assured that the requirement has been passed on to lower tier vendors/suppliers? To other company divisions?
· Does the contractor have an adequate process in place to identify and ensure program requirements are properly flown down to supplier/subcontractors?
· Does the prime contractor have a system that adequately controls subcontractors, vendors, and other company divisions?
· Are there procedures for identifying material needs, lead times, and delivery schedules? How are these integrated into the production planning effort?
· What criteria are utilized to determine the capability/capacity of subcontractors and critical vendors/suppliers?
· Identify the major/critical subcontractors/vendors for this program.
· Are subcontractor/vendor delivery schedules compatible with production schedules?
· How will you assure that subcontractors and vendors will meet the established schedules? Have you contracted with the vendors and subcontractors before and what was their delivery performance.

Lessons Learned: 

1. The problems in supplier management are the same ones in dealing with the prime. Not identifying the flowing down the right requirements, not selecting the best supplier to effectively achieve your requirements, supplier performance is not adequately monitor to spot problems early, supplier requirements are not adequately integrated into an overall integrated program schedule.

2. Review tracking of supplier performance metrics by senior management. Is the tracking reviewed regularly at the appropriate management level? Have any non-conformances or late deliveries been followed up on at the root cause/ corrective action level?
3. The key to proper assessment of suppliers is not the set of audit questions; it is the conduct of the audit itself and the follow up actions.
4. Review risk mitigation plans. Are the mitigation actions sufficient to mitigate documented risks? Is there a feedback loop to ensure mitigation actions are completed?
5. High risk suppliers need to be managed differently than less risky suppliers.
D.3, MRL 8 – Supply Chain Management
Text:

Assessment of critical second and lower tier supply chain completed.  Robust requirements flow down processes in place and verified.  Validated supplier compliance with program requirements and changes. Plan for predictive indicators updated and to be used in production. Supply chain adequate to support LRIP.
Background:

MRL 8 is the target for Low Rate Initial Production (LRIP) and should be reflected in the acquisition program baseline. The program is approaching a Milestone C (MSC) decision and the design should be stable and the manufacturing processes proven at this time. Some programs conduct Production Readiness Review (PRR) as part of their systems engineering technical review at the end of EMD that determines if the program is ready for production. It is critical that at this point the prime completes their assessment on lower tier supplier’s capabilities and capacity. In order to complete this task, the prime needs to rely on their first tier supplier’s ability to properly assess lower tier suppliers. 

Goal: 

The basic planning that was initiated for MRL 7 for management of suppliers should be detailed and complete at the end of EMD to prepare for milestone C decision. Special emphasis must be placed on:

a) Supply chain adequacy to support LRIP.

b) Assessment of critical second and lower tier supply chain capability.

c) Finally must ensure proper processes and discipline are in place to ensure effective supplier requirements flow down.

Rationale:

Most prime contractors primarily rely on their first tier suppliers to manage the lower tier. This methodology would be adequate if the prime can be certain that the first tier and second tier critical suppliers have the proper discipline to manage lower tier sub-contractors. Some primes perform Process Validation Audits (PVAs) on their first tier critical suppliers to ensure proper sub-tier management. Assessment of critical second and lower tier supply chain evidence assures the customer that the contractor has performed a thorough review of the critical manufacturing processes needed to produce the intended design at the supplier.  

Definitions: 

1. Robust Requirements Flow Down: is a process that ensures the sub-tier suppliers are formally made aware of the customer engineering standards/specifications and product requirements and there is an official and timely communication channel with the supplier concerning any changes. 

2. Low Rate Initial Production (LRIP):  LRIP is production in the minimum quantity necessary to (1) provide production-configured or representative articles for operational test and evaluation (OT&E), (2) establish an initial production base for the system, and (3) permit an orderly increase in the production rate for the system sufficient to lead to full-rate production. 

Sources of Information: 

The majority of the information needed will come from the manufacturing/industrial engineering, supplier management and quality departments. 

Questions:

1. Is the supply chain adequate to support LRIP? 

2. Has an assessment of the critical second and lower tier supply chain been completed?

3. Is there a robust and disciplined requirements flow-down process verified and in place?

4. Has the plan for predictive indicators been updated for use in production?

5. Has supplier compliance with program requirements and changes been validated?

Lessons Learned: 

1. Look for a feedback loop to indicate that flow-down requirements are understood and verified. It is NOT sufficient for prime to communicate requirements without confirming understanding and acceptance.

2. Implementing a proactive and robust requirements flow down process is a challenge.  An undefined change control process is another area that can be a source of risk for the program. 

3. Following the trail of at least, one engineering change through the entire company’s documented change control procedure is a valuable exercise when trying to ascertain a company’s robustness in this area.  

4. Supplier change control has been a problem on some programs. Specifically, suppliers have made what they deem to be Class II changes, but these changes end up impacting the system performance or quality.  Suppliers may not understand the application of their products into the overall system.  The prime contractor needs to ensure supplier Class II changes are thoroughly reviewed to confirm they are truly Class II.
D.3, MRL 9 – Supply Chain Management
Text:

Long term agreements in place where practical.   Prime's supplier management metrics (including thresholds and goals) in place and used to manage risks. Predictive indicators to manage suppliers in place. Supply chain is stable and adequate to support FRP.
Background:

MRL 9 is the target for Full Rate Production (FRP) and should be reflected in the acquisition program baseline. The program has passed a Milestone C (MSC) decision and the design should be stable and the manufacturing processes proven at this time.  It is critical that at this point the prime has completed their assessment on lower tier supplier’s capabilities and capacity. In order to complete this task, the prime needs to rely on their first tier supplier’s ability to properly assess lower tier suppliers. 

Goal: 

The basic planning that was initiated for MRL 7 for management of suppliers should be detailed and complete at the end of EMD to prepare for milestone C decision. Special emphasis must be placed on:

a) Supply chain adequacy to support LRIP.

b) Assessment of critical second and lower tier supply chain capability.

c) Finally must ensure proper processes and discipline are in place to ensure effective supplier requirements flow down.

Rationale:

Most prime contractors primarily rely on their first tier suppliers to manage the lower tier. This methodology would be adequate if the prime can be certain that the first tier and second tier critical suppliers have the proper discipline to manage lower tier sub-contractors. Some primes perform Process Validation Audits (PVAs) on their first tier critical suppliers to ensure proper sub-tier management. Assessment of critical second and lower tier supply chain evidence assures the customer that the contractor has performed a thorough review of the critical manufacturing processes needed to produce the intended design at the supplier.  

Definitions: 

1. Robust Requirements Flow Down: is a process that ensures the sub-tier suppliers are formally made aware of the customer engineering standards/specifications and product requirements and there is an official and timely communication channel with the supplier concerning any changes. 

2. Low Rate Initial Production (LRIP):  LRIP is production in the minimum quantity necessary to (1) provide production-configured or representative articles for operational test and evaluation (OT&E), (2) establish an initial production base for the system, and (3) permit an orderly increase in the production rate for the system sufficient to lead to full-rate production. 

Sources of Information: 

The majority of the information needed will come from the manufacturing/industrial engineering, supplier management and quality departments. 

Questions:

1. Is the supply chain stable and adequate to support Full Rate Production (FRP)?

2. Are long term agreements in place where practical?

3. Are the Prime's supplier management metrics (including thresholds and goals) in place and being used to manage risk?

4. Are predictive indicators in place to manage suppliers?

Lessons Learned: 

1. Look for a feedback loop to indicate that flow-down requirements are understood and verified. It is NOT sufficient for prime to communicate requirements without confirming understanding and acceptance.

2. Implementing a proactive and robust requirements flow down process is a challenge.  An undefined change control process is another area that can be a source of risk for the program. 

3. Following the trail of at least, one engineering change through the entire company’s documented change control procedure is a valuable exercise when trying to ascertain a company’s robustness in this area.  

4. Supplier change control has been a problem on some programs. Specifically, suppliers have made what they deem to be Class II changes, but these changes end up impacting the system performance or quality.  Suppliers may not understand the application of their products into the overall system.  The prime contractor needs to ensure supplier Class II changes are thoroughly reviewed to confirm they are truly Class II.
D.3, MRL 10 – Supply Chain Management
Text:

Supply chain proven and supports FRP requirements.
Background:

MRL 10 occurs during the production and deployment phase, but few contractors with low volume production achieve this level. The purpose of production and deployment phase is to achieve an operational capability that satisfies mission needs. By now the program has crossed the FRP decision and the design will be stable and manufacturing processes proven. Typically at this stage of the acquisition cycle the prime and suppliers are capable of “lean production.” 

Goal: 
The intent here is to demonstrate that the prime contractor has all the required elements of Supply Chain Management in place, and is actively managing the supply chain. Program requirements have been communicated and confirmed and supplier quality and delivery performance tracking metrics are in place. To the extent that is possible long term agreements with critical suppliers are in place and are managed effectively.  

Rationale:

At this phase of the acquisition, the program has entered Full Rate Production (FRP).  FRP  entrance criteria have been accepted and passed. As many suppliers as is prudent should be signed to long term agreements in order to provide stability to price and availability of the materials required. The Prime should have metrics in place to monitor the performance of suppliers along with systematic plan for dealing with underperforming suppliers. The supply base should have predictive indicators in place to call attention to potential problems in a proactive manner. The entire supply base should be known and stable with all suppliers aware of and able to support FRP quantities and delivery dates. Planning must be in place to improve the successful move to FRP and eliminate disruptions.  

Definitions: 

1. Long term agreements: business arrangement between two parties (prime & supplier) with long term goals to create program stability to the price and availability of material to reduce risk.   

Sources of Information: 

The majority of the information needed will come from the manufacturing/industrial engineering, supplier management and quality departments. 

Questions:

1. Is the supply chain stable and adequate to support Full Rate Production (FRP)?

Additional Considerations:

• Are long term agreements in place where practical?

• Are the Prime's supplier management metrics (including thresholds and goals) in place and being used to manage risk?

• How does the contractor control their suppliers' suppliers (i.e., lower tier suppliers)?  How does the contractor evaluate their suppliers' subcontract management program?

• Are predictive indicators in place to manage suppliers?

• Does evidence of communications with suppliers and validation of requirements exist?

• Does the contractor understand and maintain performance data of sub-tiers to quantify and manage risk associated with incoming material?

Lessons Learned: 

1. It is critical to look for objective, not anecdotal, evidence to illustrate supplier compliance. Review the metrics for supplier management and demonstrate progression. 

2. Ask to see evidence of sub-tier performance data and the problem solving process validation through corrective action reports from the sub-tier suppliers.  

3. Capacity plans that address full rate production should focus on potential supplier bottlenecks. 

4. Ask prime to show you how predictive indicators have helped them in proactively avoiding supplier problems before they become a disaster. 

5. Ask when and how often supplier metrics are presented to senior leadership and look for examples of how suppliers are informed of their lackluster performance.

6. Risk reduction measures need to be taken for those sub-tier suppliers that have shown a history of poor performance to the defined metrics.  

