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TQM for Addressing Suspect Parts at the
Oak Ridge High Flux Isotope Reactor

Summary

Martin Marietta Energy System (MMES) Research Reactors Division (RRD), operator of the High Flux

Isotope Reactor (HFIR) recently embarked on an aggressive program to address the issue of suspect parts

and to enhance their procurement process. Through the application of TQM process improvement, RRD

has already achieved improved efficiency in specifying, procuring, and accepting replacement items for

its largest research reactor. These process improvements have significantly decreased the risk of

installing suspect parts in the HFIR safety systems. To date, a systematic plan has been implemented,

which includes the following elements:

• Process assessment and procedure review

• Procedural enhancements

• On-site training and technology transfer

• Enhanced receiving inspections

• Performance supplier evaluations and source verifications

• Integrated processes for utilizing commercial grade products in nuclear safety-related

applications

This paper will describe the above elements, how a partnership between MMES and

Gilbert/Commonwealth facilitated the execution of the plan, and how process enhancements were applied.

We will also present measures for improved efficiency and productivity, that MMES intends to

continually address with Quality Action Teams.



Background

A 1991 DOE Memorandum emphasized that "inadequate engineering involvement has been identified as

a weakness, particularly when commercial-grade procurements were involved." DOE also stressed that

"the use of counterfeit parts in the DOE programs and resultant personal injury and damage to equipment

are possible." MMES management determined that these concerns were generic in nature because the

routine introduction of fraudulent or improperly accepted replacement parts into MMES safety systems

may have degraded, to some extent, the design basis of certain systems. Demonstrating these systems'

ability to perform their intended safety functions to protect plant personnel and the general public from

injury relied heavily on functional tests and in recent years it has become more difficult to achieve the

necessary level of assurance of performance.

During the 1980's, the nuclear power industry became acutely aware of how fraudulent or inadequately

accepted commercial grade parts could jeopardize the design basis of their facilities if introduced into

procurement and materials management processes. What operators of nuclear power reactors learned has

enabled DOE nuclear energy facilities to avoid many of the same mistakes and the consequences.

Operators of DOE nuclear facilities, like MMES, have benefited wisely from the numerous guidelines

and technical expertise developed within the power industry.

A aumber of nuclear power generators were successful during the 1980's in assertively developing cost-

effective materials management programs and training that emphasized engineering involvemen' These

program enhancements and training assured the owner that the replacement items were specified correctly,

that the items received were in fact the items that were specified, and that the parent equipment would

perform as designed.
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Process Assessment and Procedure Review

Referencing Figure 1, the first step in the plan was to assess the current procurement processes to

understand how various groups within the RRD affected the identification, specification, procurement,

and acceptance of items required to operate and maintain the HFIR. Input was obtained which attempted

to clarify current roles and responsibilities and to gain an appreciation for how these individuals perceived

their contribution to the procurement and materials management processes. Copies of existing

procedures, which described the current process and responsibilities, were assessed with the following

objectives in mind:

1) defining internal customer-supplier relationships,

2) increasing the amount of planning and coordination between engineering, quality assurance,

and purchasing groups,

3) increasing engineering involvement in the procurement process,

4) compliance to DOE direction

5) taking advantage of lessons learned in the nuclear power industry.

Procedures and Documentation Revision

The next step in the process was to revise selected procedures, develop a new procedure for dedicating

commercial grade items, and develop forms for documenting the acceptance of commercial products

intended for critical applications in the HFIR. These activities were conducted in parallel with the on-site

training so as to facilitate the incorporation of customer/user feedback. Customer feedback was most

useful to continuously improve the format developed to document the completion of the following key

procurement activities:

• Identifying the end-use application for the item being procured,

• Determining the safety classifications of both the host device/system and the item being

procured,



• Determining what critical characteristics should be verified in order to properly accept the

item.

• Determining the method(s) of verification

Using customer feedback to refine the procedure and attachments enabled a smooth and timely approval

by the Plant Operations Review Committee (PORC) shortly after.

On-site Training

Approximately sixty Martin Marietta employees received two days of on-site training, which was

conducted in three separate sessions. Each two-day training session followed the same general format

and was structured as follows:

Background (2 hours)

• NQA-1, procurement issues, and DOE directions/audit findings

Theory (8 hours)

• Correctly specifying items

• Determining supplier capabilities

• Determining safety classification

• Need for equivalency evaluations

• Dedicating commercial grade items

• Identifying suspect parts

Application of Theory and User Feedback (4 hours)

• Numerous practical exercises which allowed users to document actual,

current procurements using the newly developed procedure

Performance-Based Supplier Evaluations



Attendees were selected by MMES managers and comprised representatives from numerous groups in

the Research Reactors Division having a role in the procurement process. They included design/system

engineers, procurement engineers, QA personnel, receiving inspectors, and managers. Also attending

were a number of representatives from Oak Ridge National Laboratory (ORNL) and MMES supplier

auditing groups. The training proved to be a most valuable means of communicating both theory and its

application through the new procedure. Many of the attendees were not familiar with the suspect parts

issue or procurement fundamentals, and the training gave them an appreciation for why 1) DOE had

concerns, 2) MMES RRD had received audit findings, and 3) changes were necessary to the existing

procurement process.

Technology Transfer

In addition to the formal training described in the preceding paragraph, technology transfer was further

enhanced through an on-going partnering arrangement between MMES and Gilbert/Commonwealth. Two

activities through which G/C provided "at-your-side" assistance were 1) performing supplier evaluations

and 2) development of dedication packages for procurement requisitions.

Enhanced Receiving Inspection

As a result of the enhanced procurement process, the receiving inspection function at Research Reactors

Division has proved to be substantially more effective for the evaluation of safety related items. The

main reason for this evolves from the increased engineering involvement early in the procurement

process. Previously, the quality assurance inspector maintained the bulk of the responsibility to determine

what inspections should be performed on each item before it was accepted for use. As a result, some

characteristics which may have been critical for certain end-use applications may not have been

thoroughly evaluated prior to installation of the item. This, in turn, could be a significant negative factor

in two ways: (1) the item had the potential for failure in application thereby causing operational



problems, equipment failure, possible reactor shutdown, etc., and (2) assuming failure of the item does

exist, there is no basis for withholding payment from the supplier because the item had already been

accepted for use and therefore the supplier had been compensated for fulfilling the contract.

Based on the new procurement procedure, the acceptance of any safety-related item can be conducted

using one of four methods, (1) Special Tests and Inspections, (2) Commercial-Grade Survey, (3) Source

Verification, (4) Item/Supplier Performance History, or a combination of two or more methods. Again,

because of the increased engineering and quality assurance involvement up front, >*° s can be evaluated

to determine which method(s) of acceptance should be employed to verify each critical characteristic at

the most cost efficient means possible.

Overall, the methods employed for verifying critical characteristics have enhanced RRD's receiving

inspection program in several facets:

• There is greater engineering and quality assurance involvement up front in the procurement

process to determine which characteristics are critical for the item's intended application.

• The method or methods to verify critical characteristics are determined before an item is

procured to ensure that the most feasible and cost effective means of verification is

employed.

• A documented "inspection plan" is available for the inspector during receipt inspection

specifying all critical characteristics for acceptance, acceptance criteria, inspection

instructions or procedures, and whether the verification is a special test or a post-installation

test. This eliminates any confusion for the inspector as to the acceptability of the item(s).



• Only critical characteristics are verified, thereby eliminating the need to inspect unnecessary

attributes as part of the receipt inspection function. Receiving inspections are more

organized, more thorough, and more effective to ensure a safe and reliable product. As a

result, non-conforming and/or suspect parts are identified before the item is accepted for use.

Performance Based Supplier Evaluations

RRD personnel actively participate in three types of supplier evaluations, the results of which are

provided to MMES purchasing. A primary activity is performance based supplier audits of suppliers

committed to a nuclear quality assurance program which meets the intent of NQA-1. Secondly, are

surveys of commercial suppliers (i.e., not committed to a nuclear QA program) with the intent of taking

credit for their controls of certain critical characteristics of their product. A recent survey was conducted

at a major fastener manufacturer who maintained a MIL-I-45208 QA program.

The third activity is source verification, with the intent being to witness various supplier activities

controlling critical characteristics of items being procured. In addition to procuring items from outside

suppliers, Research Reactors Division often procures safety-related items/systems from other divisions

within Oak Ridge National Laboratory. In such cases, other divisions may have the responsibility for

the design as well as for the fabrication and/or assembly of a safety-related item or system. RRD may

employ the same methods mentioned previously to verify critical characteristics of these items/systems.

From a logistics standpoint, it becomes very realistic for the Source Verification method to be used to

accept commercial products, possibly in conjunction with the Special Tests and Inspections method. The

"dedication" package for the item or system serves as a document which may be used as a reference for

future designs and/or procurements of similar systems.

Integrated Processes for Utilizing Commercial Products in Safety Applications



All safety-related items must either be procured from a supplier with a NQA-1 based or equivalent QA

program, or procured from a commercial supplier and dedicated for safety applications using the methods

discussed previously. Because NQA-1 certified suppliers are fewer in number and NQA-1 certified

products are much more costly and require longer lead time in most cases compared to commercial grade

products, commercial grade products are often more feasible to buy and dedicate for safety-related use.

RRD has encountered only few situations where it is not possible to dedicate a commercial grade item

for its intended safety application.

For current safety-related procurements, all options for product verification are reviewed prior to the

approval of the purchase requisition. As a result, the item(s) is identified as either SR-1 (procured from

an approved NQA-1 supplier) or SR-2 (procured as commercial grade and dedicated for safety-related

application) prior to issue of the purchase order. The item is then entered and tracked in the procurement

inventory database system. Upon receipt and acceptance of the item(s), it is labelled as SR-1 or SR-2,

as applicable, and prepared for either immediate use or inventory storage. Because many similar items

may be purchased continually (e.g. valves, fasteners, bar stock material, capacitors), dedication packages

prepared for previously dedicated items are very helpful references for dedication packages to be prepared

for similar items and are, in many cases, virtually identical in technical content.

In addition to dedicating items as they are procured, RRD is continuing to dedicate various items which

are stored and classified in warehouse inventory as SR-2 items. These include items such as fasteners,

o-rings, bar stock material, and gasket material. To dedicate these items, any inspections which have

already been performed (e.g. dimensional inspections, material verifications) are documented and included

as part of the dedication requirements. By doing this, RRD takes credit for what has been previously

verified and reduces the amount of any additional testing and/or inspection that may be required to accept

the item(s) as SR-2 qualified. While this serves as an obvious enhancement to the verification of an item,



it also provides two significant advantages for inventory control. First, bulk items such as fasteners, o-

rings, and gaskets do not have to be segregated according to safety classification because all are

acceptable for the worst-case application. Second, the probability of not having a critical item in stock

for emergency purposes (e.g. replacement o-ring for emergency maintenance operation) is greatly reduced

thereby minimizing "fire-fighting" maneuvers to order critical items on an "urgent status."

Statistics can ailow certain items which are already installed in safety-related applications to be dedicated

upon the results of the inspection/testing performed on similar items stored in in ;.<tory (e.g. fasteners).

If an adequate sample of inventory items is made and the items which are installed in safety applications

are part of the total population of sampled items, then any assumptions concluded from the verification

of critical characteristics of the sample can be extended to include these installed items. By determining

a high confidence level of those items currently in inventory, RRD can be reasonably assured that like

items already installed are acceptable without having to remove them from service.

Measures for Improved Efficiency and Productivity

Several key parameters were identified which could provide a quantitative means of determining how well

the process efficiency improved. These factors were;

• Average procurement engineering hours spent specifying an item,

• Percentage of purchase orders without supplier exceptions,

• Percentage of procurements resulting in "use-as-is" delivered hardware,

• Percentage of purchase requisitions not requiring rework/revision.

Conclusion

The MMES Research Reactor Division has begun achieving improved efficiency in specifying, procuring,

and accepting replacement items for the High Flux Isotope Reactor. The process improvements have



been implemented through the application of TQM principles, and have directly decreased the risk

associated with installing both suspect and non-conforming parts in the HFIR safety systems. Through

this aggressive and continuous program, the Research Reactors Division has led the way within MMES

for not only cost-effectively addressing all related concerns of the Department of Energy, but is

positioning the organization for long-term cost savings.
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