
I. R-34-17-NPS-09, IOCFR21 Requirements Incorrectly Linked to NUC PR 

QA Requirements 

Conclusion 

Reporting of defects and liability requirements imposed upon 
vendors by IOCFR21 were incorrectly linked in the OQAM to NUC PR 
quality levels in that if IOCFR21 was determined not applicable 
then manufacturing quality and receipt inspection requirements 
were automatically reduced. In addition, the OQAM, Part III, 
Section 2.1, Appendix F, attachment 1, fcrm for determining Part 
21 applicability was incorrect in that if an item was determined 
to be commercial grade then its affect upon or use within a 

Critical System Structure or Component (CSSC) could incorrectly 
be ignored. NUC PR agreed with NSRS that the form should be 

corrected. (See section V.G.) 

Recommendation 

The OQAM and NUC PP. procedures should be revised to remove influ
ences of IOCFR21 applicability upon the determination of required 

quality levels for items and services, and training in the re
quirements and limitations of 10C•R1 should be provided to all 
personLel in the procurement cycle. It is further recommended 
that the OQAM, Part III, Section 2.1, Appendix F, attachment 1, 

be corrected as soon as possible and separated from the general 
OQAM revision so that all questions on the form are answered 
whether or not IOCFR21 is applicable to the item or service.  

J. R-84-17-NPS-10, Commercial Grade Items with QA Level I and II 
Designations 

Conclusion 

Commercial grade itemau were being purchased with little or no QA 
requirements or from vendors or manufacturers without TVA
approved QA programs and classified as QA level I or II. That 
practice was contracictory to the purpose of having QA level 1 
and II items with considerable QC documentation attesting to its 
suitability for fulfilling an intended function. (See section 
V.G.) 

Recommendation 

Items purchased with no QA requirement or requirements for 
material certifications (COC, CMTR, etc.) and/or from vendors or 
manufacturers witbout TVA-approved QA programs should not be 
purchased with a QA level I or II designation.

.
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K. R-84-17-NPS-11, Quality Verification for Coierrial Grade Items 

Conclusion 

The use of commercial grade items as basic components places the 
responsibility for assuring that the item will function as in
tended under all conditions solely upon TVA. The QA program 
within TVA, at the time of this review, was not capable of pro
viding that assurance because it did not include a receipt in
spection program which included testing of the item or comparable 
mechanisms such as an audit of the vendor's QA program for com
mercial grade items. (See sections V.E and V.G.) 

Recom.endation 

NUC PR should establish a receipt inspection program which in
cludes testing or comparable mechanisms, such as audit of ven
dor's QA program, verification of certificate of conformance, 
etc., for replacement commercial grade items that will be dedi
cated as basic components or parts thereof, that would provide 
documented assurance that the item will function as intended when 
necessary including accident conditions.  

L. R-84-17-NPS-12, Receipt Inspection of QA Level I and II Items by 
FfiE 

Conclusion 

Considering the changes recommended by NSRS in this report with 
regard to the procurement of quality level I and II material and 
co-mercial grade items to be dedicated as basic components, the 
division of receipt inspections between FQE and Power Stores, in 
effect during this review, will be inadequate. (See sections 
V.B.5 and V.G.) 

Recommendation 

All items procured as QA level I and II and rommercial grade 
items to he dedicated as basic components should be receipt 
inspected by FQE or others qualified to ANSI N45.2.6.  

V. DETAILS 

The procurement process was evaluated by review of pertinent NRC 
regulations, consensus standards TVA was comitted to, TVA policy 
documents, and various levels of procedures. As par. of this evalua
tion the procedural flow of selected procurements was ftllowed from 
the originator through PWCH. NSRS attempted to identify all points 
of origination for procurements for operating nuclear plants and 
included the site, OE, NCO, vendor-supplied item with services, nad 
internal TVA transfers between sites and organiations. More than 100 
procurement requisitions selected at random from KMN, SQN, O0, and the 
NCO were reviewed. Of those reviewcd, 45 were selected for further 
study as being representative of basic typos of procurements in the



electrical, mechanical, and structural areas. Those procurements 
included items, services, and internal transfers procured as either 
direct charge, Indefinite Quality Term (IQT), or Material Management 
System (MAMS) stock reorders. Of those 45 representative procure
mnats, 21 were followed through the entire review and approval cycle 
to PURCH. Of the 21 procurement actions, 12 were classified as emer
gencies with the remaining 9 being normal procurements.  

During the course of selecting and following the procurement actions 
over 90 people at all organizational levels were interviewed with 

regard to their function in the procurement process and problems 
associated with their function. At PURCH, in addition to their func
tion within the TVA procurement system, discussions were held on U.S.  
Goverement procurement regulations and their impact upon TVA.  

A. Upper-Tier Documents 

Throughout this review an evaluation was made which compared the 
regulatory requirements contained wvthin the Code of Federal 
Regulations and Regulatory Guides comitted to in the TVA Topical 
Report against TVA implementing procedures which included the 
Operational Quality Assurance Manual (OQA4), Division of Nuclear 
Power Area Program Manuals (DPHs), TVA Procurement Manual, Office 
of Engineering Engineering Procedures (EPs), and applicable plant 
procedures. A detailed listing of the procedures reviewed is 
contained in section VII, "Documents Reviewed." EZxrept as noted 
elsewhere in this report TVA's procurement programs in the areas 
reviewed were in compliance with regulatory requirements and were 
implemented in accordance with program procedures.  

B. Plants 

Activities at the plants associated with the procurement and 
ultimate receipt and storage of items and services were reviewed.  
Unless otherwise specified the findings are applicable to both 
SQN and BYN.  

1. PrepFration and Review Cycle for Procurements 

At the sites procurement activities were confined primarily 
to five groups or functional areas of responsibility. Each 
is discussed as follows: 

a. Oritinator 

Unce it was determined that an item or service was 

required for operation of the nuclear plents, som 
individual had to initiate the procurement action and 
that individual was identified as the originator. As 
identified in the OQAM and found in practice, the 
originator could be any "cognizant engineeg, super
visor, or responsible designee." The originator was 
responsible for preparing the purchase request and 
specifying thereon all technical and quality require-



ments associated with the procurement. Specifically, 
as assigned in the OQAH, the originator should: 

" te failiar with the functions of the system 
the procurement is associated with, 

" be familiar with the system's importance to 
safety, and 

" be Lamiliar with the compliance, technical, and 
quality requirements of the system.  

With regard to the above requirements, and in procure
ments evaluated during this review, all originators 
occupied positions where the qualifications to fill 
those positions satisfy the requirements to procure 
items and services specified above. In addition, the 
originator was required by the OQAN to specify com
pletely and accurately on the purchase request as 
applicable the following; 

* technical description of the procurement 

• component or system of use 

* applicable regulatory code 

* QA level 

* design basis 

* other manufacturing requirements 

* identify required tests, inspections, and 
examinations 

* list documentation requirements 

* specify special handling, packaging, or storage 
requiresents 

* determine the original EN DES procurement QA 
requirements 

* evaluate IOCFR21 applicability 

* identify special receipt inspection requirements 

* specify the date the procurement ti wanted 

If the originatot prepared the purchase request com
pletely and accurately as required, no additional 
review of the document would be necesssry. In prac
tice, contrary to established procedures, the origina
tor was aot expected to complete the purchase request 
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accurately and completely for all items above. For 
example, the manufacturer was expected to provide 
information on special hdndling, packaging and storoge 
requirements. The final QA requirements and Part 21 
applicability were specified by the plant FQE staff and 
NCO QA Group, and the final technical requirements were 
specified by the plant specifications engineer and NCO 
QE Group.  

NSRS expected to find a training program for origina
tors in place and functioning. None was found nor 
required. What NSRS found instead was a description by 
plant supervision of self training. Originators were 
given a copy of the plant procurement procedure(s) and 
expected to learn on their own. As a result NSRS founo 
that most routine purchase requests prepared by the 
originator were changed at the site by FQE and Materi
als personnel. Those changes ranged from significant 
(wrong QA level or technical specification identified) 
to editorial.  

While the originator was required by the OQAM and plant 
procedures to specify everything required in all pro
curements, they were not given the training necessary 
to accomplish this.  

b. Specifications Engineer 

Once the originator completed the purchase request, it 
was sent to the specifications engineer for review of 
the technical specifications and coordination with FQE, 
other maintenance and engineering staffs, administra
tive staff, Power Stores, and Plant Manager for their 
input and/or approval. Basically, the specifications 
engineer was to assure the purchase request was com
plete and accurate. Both BFN and SQN handled this 
function somewhat differently.  

At BM? there were positions of specifications engineer 
for both Operations and Field Services that were 
staffed with engineers. For the Field Services Group, 
the specifications engineer assumed the function of the 
originator and filled out the purchase request. For 
the Operations Group the specifications engineer re
viewed the purchase request as completed by the 
originator.  

At SQN the specifications engineer's function was 
fulfilled by a materials officer from the Materials 
Unit, who did not have an engineering background. An 
attempt to review technical specifications was 
described, but the function primarily fulfilled by the 
materials officer was one of expediting procurements.



Haterials Units at both SQN and UN were the principal 
points of contact for technical and quality assurance 
changes made in the NCO. The NCO Quality Engineering 
Branch (QE) prepared a form letter to the file with the 
name of the originator and FQE persons councIrring by 

telephone with the NCO changes. It reportedly was the 
materials officer's responsibiltiy to assure that input 
by the originator or FQE was obtained before the 
changes were approved. On procurements reviewed by 
NSRS, a variety of names were listed for the originator 
concurrence on the QE form JeLterb and most of the time 
the individual was other than the originator of the 
purchase request. Some approvals were by technical 
personnel and others were by the materials officer. In 
all cases the plant FQE engineer approving the purchase 
requisition concurred in the NCO changes. The materi
als officers are not technically qualified to approve 
either technical or QA changes on their own. Contrary 
to obtaining the originator's approval for changes, a 
materials officer concurred in the NCO proposed changes 
for the originator on four specific instances (PiRs 
942988, 951133, 951028, 951134). With regard to PR 
951134, correspondence was found in the procurement 
file which showed the originator was aware and agreed 
with the change before the materials officer approval 
was given; however, in the other three cases no similar 
correspondence was found. With regard to PR 951028, 
the NCO added a technical requirement in which the 
materials officer concurred and to which the vendor 
took exception. The plant wanted zinc-coated sheet
metal, tit oiled. The NCO added not chemically 
treated. The vendor quoted chemically treated no oil, 
and the site materials officer approved the exception.  
The site materials officer should not be concurring in 
tchnical changes.  

C. Field Quality Entineering 

The FQE was also required to review quality level I and 
II purchaze requests for completeness and accuracy and 
approve them. At both SQN and MN one individual in 
each FQE group was assigned that responsibility. NSRS 
found that in addition to the procurements of quality 
level I and II materiasi and services, which this 
review centered on, that engineer also reviewed all QA 
level III and IV procurements as well as non-QA pro
curements. Virtually everything procured by the sites 
was approved and/or reviewed to assure the proper 
quality level and requirements had been placed upon the 
item being procured. To put perspective on the mgni
tude of that effort, 311 Power Stores provided a com
pilation of procurements for May and June 1984 showing 
1051 procurements, but did not show how many were 
quality level I or II. That.number of procurements
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would result in an average of about 26 per day requir
in& FQE approval and/or review.  

The FQE review of purchase requests was described in 
the OQAM as including both technical and QA require
ments. Depending upon the item or service being pro
cured, FQE described their review as including a com
parison of the technical and QA requirements with plant 
drawings and previous procurements of the same item.  
Although NSRS did not physically observe this type of 
FQE review in process, the mechanics involved in per
forming it could be time consuming. Considering the 
number of purchase requests reviewed, the completeness 
of each review is of concern. FQE described the number 
of procurements found with QA levels lowet than re
quired as very few. The routine review of non-QA 
procurements by FQE is, therefore, considered too time 
consuming by NSRS for the benefit received, and the 
time expended could be more effectively utilized on QA 
procurements. A periodic review of a sampling of 
non-QA purchases should be sufficient to detect program 
deficiencies.  

d. Plant Superintendent 

Upon completion of the review and approval cycle of the 
purchase request, the purchase request was sent to the 
plant superintendent for authorization.  

e. Power Stores 

The purchase request witu all approvals and autboriza
tion was sent to Power Stores for determination of the 
appropriate method of obtaining the requested item(s) 
and preparation of the associated documentation.  
Methods available to Puwer Stores included direct 
charge procurement using a purchase requisition, re
quest for delivery under an existing IQT contract, 
field purchase order to purchase items of less than 
$300 from local suppliers, or a transfer requisition 
(TR) used to transfer items from one TVA site to 
another. Once the method was selected, Power Stores 
would transcribe the approved purchase request writeup 
verbatim on the appropriate form and add on all the 
purchase request attachmeatts which could include QA and 
technical specification requirements. Procurement 
forms prepared by Power Stores were defined as QA 
documents in OQAM, Part 111, Section 4.1, whereas 
purchase requests were viewed as worksheets and not QA 
documents. The officiaL QA document requires the 
signature of FQE and the plant superintendent. Con
sequently both FQE and the plant superintendent were 
signing the 6ame procurement action twice.
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The purchase request as described to NSRS was not con

sidered a QA document because it was not alway3 pre

pared in indelible ink and could fade with time. The 

OQAM, Part III, Section 4.1, required QA records to be 

prepared in ink or typed. In conflict with that phi

losophy, NSRS observed attachments to purchase requests 

(e.g., IOCFR21 applicability form) that were prepared 

partially in pencil that were classified as QA 

documents.  

In addition to signing the procurement form for record 

purposes, FQE was required to review for accuracy the 

documents prepared and attachments included by Power 

Stores. As FQE was the last to see the purchase 

request prior to transcription by Power Stores, their 

review of the finished product was editorial in nature.  

FQE, therefore, was required by the OQAM to duplicate 

its own work in reviewing and approving all QA level I 

and II purchases twice.  

Like FQE, the Plant Manager was required to duplicate 

his work in authorizing both the purchase request and 

purchase requisition.  

With all required signatures obtained, Power Stores 

then transmitted the procurement package to Chattanooga 
for additional review and approval prior to going to 

Purchasing.  

2. Functioning of Plant Procurement System 

Overall, the procurement system used at the plants contained 

redundancy and was predicated on the concept that additional 

review will promote a better product. As a general rule, a 

procurement from the identification of need through trans

mittal of the completed procurement package to Chattanooga 

contained 10 signatures or initials signifying review and 

approval of the procurement. Generally that preparation 

process was not considered excessive--taking 4 days for 

normal and emergency direct charges and I day for an emer

gency RD under an IQT contract. Note complicated procure

ments were seen that required I to 1-1/2 months to prepare.  
Of the 10 signatures or initials in the approval process, 

only 2--the originator and FQE--were identified as having 

any substantive technical or quality contribution regarding 

the specifications or requirements of the procurement.  

Personnel interviewed were generally aware of their function 

in the TVA procurement process but generally unaware of the 

function and responsibility of other sections in that pro

cess. With the possible exception of Power Stores, know

ledge of Federal procurement regulations was lacking among 

those in the procurement process. For example, no one at



the plants or elsewhere within TVA knew how long it noimally 
took to procure something. They knew it took too long and 
seldom arrived when needed. The originators would allow 90 
days, in establishing a date wanted, from the time a pur
chase request was initiated for routine nonemerSency pur
chases of common items (nuts, bolts, steel, etc.), until 
those items were expected onsite. That date was virtually 
ignored throughout the procurement process. As a result, 
the purchase requisition rarely arrived at Purchasing with 
sufficient time remaining, until the date wanted was passed, 
to advertise for quotations, let alone time to review the 
quotations, award the contract, manufacture, and deliver the 
item. Of the requisitions reviewed by NSRS, it typically 
took 6 months to I year to receive material onsite and the 
sites were only allowing 90 days. With sufficient training 
in and knowledge of the procurement process, personnel 
within the procurement cycle could establish more realistic 
timeframes in order to receive needed materials.  

Probably the most frequent complaint about the procurement 
process expressed by the sites was the material was not 
there when needed. That complaint results in large part 
from the unrealistic expectation placed by the sites upon 
the procurement system. The site routinely wants rapid 
results, 90 days or less, and the system can't handle it.  

3. Planning 

Planning of work foz maintenance and outage modifications 
was not a formal part of the review; however, the obtaining 
of needed materials to perform work was reviewed. As iden
tified in section V.B.2 above, ordered material often 
arrived at the site after it was needed. There was no one 
factor producing that condition but several factors begin
ning with the originator and including all steps through 
receipt inspection of the material onsite. This review 
found, however, no evidence onsite that material availabili
ty was factored into the work planning process. For further 
informatiun on planning see NSRS Report R-84-27-SQN/BFN (GNS 
841220 052).  

For example, in ECN modification work, site personnel ex
plained that a complete ECN package was not received from 
EN DES. Portions of the ECN package would arrive in stages 
over some time period. When the r es had what they be
lieved to be a sufficient amount of the ECN package, work 
would be scheduled and materials ordered. Engineers at the 
site in charge of the modification work and ordering materi
al openly stated that the material ordered would probably 
not arrive before the ECN work started. Considering that 
only 90 lays wao allowed for procurements that sometimes 
took 6 months to 1 year to get, that expressed concern was 
well founded. No effort was found, however, to include a 
more realistic timeframe in the site planning process.



What resulted, when the material did not arrive, was an 
exercise in resourcefulness by the site engineers, which 
they appeared to be very good at. The engineers had to find 
the material they needed through brrroving it from another 
engineer onsite, finding it at another site and having it 
transferred, or initiating an emergency purchase. Effective 
as the engineers iay be, that effort in resourcefulness is 
time consuming and wasteful. With more effective planning a 
significant portion of the time wasted on obtaining materi
als could be eliminated.  

4. Special Methods of Obtaining Material and Services 

Much of the emphasis within this report is generic in nature 
and applicable to all types of procurements. The sites have 
numerous methods available for obtaining material and ser
vices with direct charge contract being the most common.  
This review examined not only direct charge contracts but 
other methods as well, and this section will focus on the 
less common methods and their associated strengths and 
weaknesses.  

a. Service Contracts 

Often the services of consultants or workers with 
speciaLized expertise it. r,.quired. Like materials 
being received at a site ,equires a receipt inspection, 
the receipt of a service at the site ilso requires an 
evaluation and acceptance. Acceptance of a service is 
identified in the OQAM, and three acceptance methods 
are listed in Part III, Section 2.1, paragraph 10.0.  

On two separate occasions, SQN obtained the service of 
Furmanite, Inc., to stop leaks which could cause a 
shutdown of the plant. Those services were requested 
by purchase requisitions 959104 and 955163 which speci
fied the vendor shall comply with the technical re
quirements of IQT contract 82P38-925403. On one occa
sion a Gulf and Western Service representative was 
requested, under purchase requisition 940060, to per
form work at SQN. In all three requisitions it was 
specified that work was to be performed and documented 
under TVA procedures and QA program. On four separate 
occasions SQN mechanical maintenance and compliance 
personnel were asked for the documentation contained in 
the work packages or elbewhere, for those three con
tracts, which satisfied the acceptance of service 
requirement of the OQAN specified above. NSRS did not 
receive any such documentation or an explanation of how 
the OQAM was satisfied and must therefore conclude that 
it does not exist.

.j.'. .



b. Indefinite Quantity Term (IQ'T) Contracts 

An IQT contract can be a powerful tool when procuring 
the sare item or service on a routine, repetitive 
basis. When such an item or service is identified, an 
IQT contract can be prepared following the same prepar
ation, review, and approval procedures as if it were a 
direct charge contract. IQTs are advertised, sent out 
for bids, bids reviewed, and contract awarded no dif
ferently than a direct charge. The difference is, or 
is supposed to be, that when items or services are 
required under the IQT, a request for delivery (RD) is 
prepared and sent to the 'vendor bypassing the review 
and approval process. That procedure was described as 
being followed by EN DES, but not by NUC PR. In each 
of the NUC PR RDs reviewed by NSRS, the RDs went 
through the same review process as the original IQT, 
therefore eliminating any savings of manpower or time 
gained by having the IQT. Arguments were presented that 
the IQT was not an actual contract, the RD was, and 
therefore, had to go through the review and approval 
process to satisfy QA documentation requirements. It 
was also argued that some times not everything pur
chased on an RD was covered by the original IQT.  

With regard to the first argument, the IQT contract was 
retained as a QA record as were the RDs. The RDs 
specified what was wanted and that the terms and condi
tions of the specified IQT were applicable. Each RD 
was reviewed onsite by FQE and an authorizing official.  
In NSRS's opinion that should be sufficient to satisfy 
QA requirements and the RD should be sent directly to 
the manufacturer.  

With regard to the second argument, NSRS views that as 
a completely separate issue. If an item or service is 
to be procured that was not initially contracted for 
and a change of contract was required, then it shouls 
go through the review and approval process as a new 

* procurement.  

The additional review of all RDs by the central office 
only resnlted in additional verbiage added to the RD 
which was already contained in the IQT. This was con
sidered redundant, unnecessary, and resulting in need
less time delays of 20 days or more. The elimination 
of the central office review by NUC PR should eliminate 
the problem provided that in transferring the central 
office positions to the sites the problem was not 
transferred as well. That transfer was not evaluated 
as a part of this review.  

In the process of evaluating procurement at the sites, 
a number of direct charge protarements for steel were 
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observed at each site. It would appear that an IQT 
contract would be beneficial for those.  

A problem with IQTs developed and was apparently solved 
during this review. It was determined by 3GC that RDs 
for greater than $10,000 would require advertising in 
the Coerce Business Daily as if it were a new pur
chase. OGC later determined according to NUC PR per
sonnel that a periodic generic advertisement would be 
sufficient to satisfy Federal procurement regulations.  

c. Transfers 

Although the transfer of material within TVA is not a 
procurement in a true sense of the word, transfers do 
provide another commonly used mechanism of introducing 
new materials to a site. As such, transfers were 
reviewed as if they were procurements from outside 
vendors.  

Many items have become available for transfer due to 
the cancelled units and are shipped to all nuclear 
sites from HTN. Other transfers occur when one operat
ing plant or construction site has unused material 
which can meet an emergency need at another site.  

NOTE: Transfer of electrical cable was not pur
sued by the review team at this time. Both BFN 
and SQN personnel identified documentation prob
lems occuring with cable which resulted in a large 
number of nonconformances being written. Basic 
problems as told to NSRS stemmed from lack of 
coordination between the Office of Engineering 
(Electrical Engineering Branch) and the site and 
erroneous documentation accompanying cable trans
ferred from HTN. Most participants were already 
aware of the problem and appeared to be working on 
a solution. The implementation of the solution 
will be subject to review in Phase II of the NSRS 
procurement review.  

Form TVA 4139, "Request for Shipment of Material," is 
used as the means to transfer items between divisions 
(NUC PR and CONST). The form includes descriptive 
information of the item, Part 21 applicability, FQE 
signoff, and other miscellaneous signatures. ID-QAP 
4.3, "Transfer of Items," states that the following 
steps are to occur in an interdivisional transfer: 

(1) Requesting organization establishes a source of 
available items.  

(2) Requesting organization prepares request f r 
transfer.



(3) Requesting organization reviews o:iginal contract 
for technical and QA requirements.  

(4) Copies of # . appropriate records are transferred 
on the requtsted item.  

(5) Source organizatioa transfers materials to re
questing organization.  

No objective evidence of a technical review occurring 
utilizing the original contract could be identified.  
In actuality, the original contract (or copy) was not 
even requested of the source organization. Site pro
cedures and transfer requisitions were not specific 
enough in stating what documentation was to be r!nt.  
The statement ginerally found on all transfer requisi
tions was, "all applicable documentation" to be in
cluded. The employee performing the receipt inspection 
cannot discern if all appropriate documentation has 
been received if it in not known what the contract 
required. The decision as to what was applicable 
documentation was the responsibility of Power Stores 
personnel transferring .nd receiving the material.  
Quality level material with COCs and CMTRs were among 
the items Power Stores w•is allowed but not trained to 
receipt inspect.  

Another concern identified by MSRS involved the sisni
ficant number of nonconformances written against mater
ial shipped from cancelled units, usually due to the 
absence of the original receipt inspection report or a 
disagreement between the material shipped and the 
original receipt inspection report. In some cases 
materials dave been transferred that are similar to 
items requested but technically not the same and use
less to the requesting organizations. Site employees 
expressed concern in uLilizing HTN as a source of 
material. Basically, they had no assurance that the 
material received on a transfer would be what was 
originally requested. Although the MTT shipping pro
cess wasn't reviewed, NSRS identified enough noncon
formed material to substantiate the concern. Control
ling of the HTN warehouse will be transferred from 
Construction to Power Stores in the future and Power 
Stores will establish it as a distribution center, 
similar to the present Power Stores distribution center 
located in Chattanooga. The documentation problem on 
transferred materials was not limited to MTV. Inade
quate documentation similar to that found from 1TN 
occurred from other plant sites transferring materials.  
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d. TVA Fabricated Equipment 

Another mechanism to introduce quality equipment into 
toe plants was for TVA to manufacture the part from 
stock material. This review had planned to include 
work performed by the Power Service Shop for the 
nuclear plants as ýf the shop were another vendor. This 

was eliminated from the scope of the review after the 

BFN review segment because of time constraints.  

Before the TVA-fabricated equipment was removed from 

the review, operator console cables and control fes

toons for the BSN refueling platform and Jib crane were 

identified to NSRS as being fabricated by BFN electri

cal maintenance personnel. Completed control cables 

and festoons were classified as QA level I items and 

stocked within the Power Stores warehouse. Documenta

tion was obtained on the manufacturing process and 

materials used to fabricate those items. It was deter

mined that each cable and festoon was manufactured from 

QA level II parts and nothing could be found that 

shcwed how the assembling of QA Level II parts produced 
a QA level I finished product. When identified to MF4 
management, they assured NSRS the matter would be 
corrected.  

5. Receipt Inspection Program 

The NSRS review of the receipt inspection program was 
limited to a review of receipt inspection reports and asso
ciated documentation. Actual receipt inspections being 
performed were not observed. 'he review effort ;onsisted of 
selecting requisitions at rand-me from the Power Stores files 

and verifying that all documents requested in the contract 
had been received. The proper group performing receipt 

inspection as required by the QA level assigned to the item 

was noted, i.e., Power Stores personnel only or Power Stores 

assisted by FQE inspectors. Selected personnel from Power 

Stores and FQE were interviewed to verify their understand
ing of receipt inspection procedures. Those interviewed 

appeared knowledgeable of the NUC PR requirements and site 

procedures.  

The receipt inspection program at the nuclear plant sites 

was directly linked to the quality level assigned to the 

material being received. As such, material with higher 

quality levels was inspected by FQE inspectors and material 
with lower or no quality level was inspected by Power Stores 

clerks. The types of inspection performed in those groups 

had varying degrees of difficulty associated with them, and 

therefore, the inspector training was significantly differ

ent between FQE and Power Stores personnel.  
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FQE inspectors according to the OQAM perform receipt inspec
tion of all QA level 1, level II substituted items (items 
substituted by the vendor as being equivalent to those asked 
for), level II and ECN items to which IOCFR21 applies and 
which are shipped from the vendor directly to NUC PR. The 
FQE inspectors receive formal training and certification 
through the Power Training Center that meets requirements 
established in Regulatory Guide (RG) 1.58 (which endorses 
ANSI 45.2.6).  

Certified Power Stores clerks according to the OQAM perform 
inspections of QA level II non-IOCFR21 items, QA level III, 
QA level IV, and ECN material transferred to NUC PR from 
CONST regardless of the QA level. The Power Stores receiv
ing clerks must be certified by the plant QA supervisors.  
To become certified, 550 hours of on-the-job training must 
be completed and an examination passed with a score of 70 
percent or better. Recertification was required at inter
vals not to exceed 18 months. Power Stores personnel were 
also delegated (by the Topical Report) the responsibility of 
inspecting cosmercial grade items.  

The separation of FQE versus Power Stores performing receipt 
inspection occurred at QA Level II and was determined by the 
applicability of lOCFR21, "Reporting of Defects and Non
compliances," to the item procured.  

The documentation associated with the QA level II items can 
vary from certificate of conformance (COC) and certified 
material test reports (CMTR) to packing slips. During the 
course of the review, no consistency could be established 
for documentation required of QA level !I items. For 
example, QA level II items with Part 21 applicability could 
require certificates of conformance provided by the manufac
turer and/or certified materials test reports. Contracts 
for QA level II, Part 21 not applicable, could also have the 
previous same requirements and/or a packing slip.  

If a packing slip is the only documentation requested on a 
requisition, the inspection is essentially a number check 
and the "on-the-job" Power Stores training is acceptable to 
perform the inspection. However, the appropriateness of 
Power Stores personnel performing document reviews (such as 
COCs and CMTRs) that they hav.y not been trained to perform 
against material received is questionable and of concern to 
NSRS. Examples of Power Stores receipt inspecting COTRs on 
QA level II (Part 21 N/A) material were identified at U11.  
Haterial requested was to be either ASTH A336 or A479, type 
316 stainless steel. The CNTR received with the material 
specified results for ASTM A276, type 316 stainless steel.  
The items weren't nonconformeo. The difference in material 
was being evaluated by BFN PQA Staff at the conclusion of 
the review.



Two examples of materials being received without having all 
associated documentation were identified at SQN. Those 
items had been received on a transfer from ITN. They did 
not have the original CONST receiving reports and had not 
been nonconformed by SQN (reference V.D.4.c). The CONST 
reports were later obtained by Power Stores personnel.  

A basis for IOCFR21 nonapplicability, in the NUC PR struc
ture, was the determination of an item to be "commercial 
grade." A commercial grade item is considered to be an 
industry manufactured standard product with sufficient use 
history in non-nuclear applications to justify its use in a 
nuclear application. When Part 21 was determined not appli
cable, Power Stores receipt inspected the item.  

ANSI 45.2.6, "Qualifications of Inspection, Examination, and 
Testing Personnel for Nuclear Power Plants," defines inspec
tion as: 

A phase of quality control which by means of examina
tion, observation, or measurement determines the con
formance of materials, supplies, parts, components, 
appurtenances, systems, processes or structures to 
predetermined quality requirements.  

The personnel who perform those inspections are required to 
also meet the established statIdars of inspectors as speci
fied in ANSI 45.2.6.  

If an item has no predetermined quality, then an inspection 
as defined above wouldn't apply, and the Power Stores clerks 
performing receipt inspection wouldn't have to be trained to 
ANSI 45.2.6 requirements.  

The inspection and treatment of a commercial grade item 
takes on new meaning and become!s quite important if the item 
is subsequently used as a basic component. The Code of 
Federal Regulations in Part 21, "Reporting of Defects and 
Noncompliance," states that a commercial grade item can be 
designated for use as a basic component through "dedica
tion." The dedication procetis ix basically TVA accepting 
rez:onsibility for the, quality anti performance of the dedi
caged commercial item. When TVA .accepts that responsibili
ty, there should Im sone docum..nte,I assurance of the quality 
of the itam.  

That assurance could be established through means such as 
the following: 

(1) audit of the supplier 
(2) testing of the item 
(3) verification of certificate of conformance 
(4) maintaining records documnting supplier history



The previously identified concern of Power Stores personnel 
performing receipt inspection on materials and related 
documentation with minimal training becomes more important 
when realizing that coimercial grade materials can be dedi
cated as basic components.  

In many cases, the Power Stores clerk is the only one who 
has evaluated the quality of an item before use. The impor
tance of the inspection has gone beyond the basic inventory 
of items received versus items ordered and should be per
formed by FQE inspectors who have been trained in the review 
of documentation related to procured items.  

However, it also should be emphasized that the FQE inspector 
receiving the certificate of conformance is basically look
ins for a signature. The review team did not pursue the 
validity of COCs but did observe the following: 

(1) No testing is routinely performed on material to verify 
material properties as stated by the manufacturers 
(FQE fozual training doesn't include testing methods.) 

(2) Not all vendors who provide COCs with commercial grade 
material hawv been audited by TVA. Therefore, the 
value of the COC would be in question.  

(3) Supplier and product history has not been maintained on 
materials received and used onsite. Therefore, no 
documented bases exist to substantiate the a&ceptabili
ty of an item on that basis.  

As a result, for true comercial grade item supplied by a 
vendor without an approved QA program and with no supporting 
QA documentation, the only assuring activity remaining for 
TVA is testing of the item. No program was identified that 
tested items upon receipt. As identified in section V.G 
there as!e no TVA controls over the manufacturing process or 
materials for true commercial grade items that could assure 
that the materials of construction and operability of an 
item is acceptable for its intended purpose or its environ
ment of operation.  

NIUC PR personnel stated a functional test of equipment was 
required when repaired or replaced. That test should pro
vide suitable evidence that the item functions properly 
under normal operating conditions. That test will not, 
however, provide any assurance or demonstrate an ability of 
that item's functionability wiLh respect to time or environ
mental conditions present during .%n accident. As such that 
functional test is unsuitable for assuring a comercial 
grade item used as a basic component will function as 
required during accident conditions.  

26



6. Storage and Reorder of Shelf Life Items 

The complete storage program for all procured materials was 
not reviewed at this time due to the amount of work already 
performed in this area by other TVA organizations. Some 
inadequacies and noncompliance to DPM requirements have 
already been identified through saudits performed by OQAB of 
the storage program (reference .udit report BF-8400-03).  
MN and SQN are currently planning and building larger 
storage facilities which will reduce some inadequate storage 
conditions. Follow-up activity related to the OQAB audit 
should include a review of the. entire storage function on 
all procured materials to verify compliance to DPH N82A17, 
"Equipment and Materials Storage Requirements for Nuclear 
Power Stores." 

The NSRS review team limited the storage portion of the 
review to an area not emphasized in previous audits, but one 
that presented problems in the accessibility of materials.  
A basic problem identified by site employees was the 
unavailability of routine inventory items, with limited 
shelf life, when needed for maintenance. Examples told to 
the review team at both SQN and BFN involved rubber products 
such as O-rings and gaskets and chemicals reaching their 
expiration date with no suitable replacements available in 
stock. A limited review in the storage area was performed 
to address the specific protlem of shelf life items. The 
storage requirements reviewed iticlude the OQAH Part III, 
Sections 2.1 and 2.2, DPM N82A17, DPIM N77A2, BF16.4 and 
SQA45. Discussions were held with Power Stores representa
tives who have the responsibility of performing the inspec
tion on shelf life items and the suLsequent reordering of 
materiaLs. Records were also reviewed for completeness and 
accuracy of previous inspections p~erformed.  

The N-OQAM addresser the inspection of shelf life items in 
both Part III, Section 2.1, "Procurement of Materials, Com
ponents, Spare Parts, and Services," and in Part III, 
Section 2.2, "Receipt and Inspection, Handling, and Storage 
of Materials, Costrnents, and Spare Parts." 

Part III, Section 2.1, paragraph 3.2.3.4, "Limited (or 
Shelf) Life Material," states that '"or additional guidance 
in NUC PR's policies with regard to limited shelf life or 
natural aging life refer to DPH No. N77A2, 'Storae$ and 
Shelf Life Considerations for Materials with Natural Aging 
Life.' This document covers requirements for procurement, 
receipt inspection, periodic inspection, and disposition." 

WhiLe DPN N77A2 previously contained shelf life requirements 
its revision log under the entry of March 21, 1983, stated 
that the "Revision removes requirements for periodic inspec
tion of materials with limited shelf life." It did, how
ever, contain a requirement to reorder shelf life material
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at least three months prior to their expiration date. As 
stated in section V.9.2, three months my be an inadequate 
lead time.  

Part III, Section 2.2, paragraph 4.3, "Inspections," stated 
that "Inspections shall be performed and documented on a 

periodic basis to ensure the integrity of the item and its 
container is being maintained . . . specific inspection 
requirements for equipment and material are delineated In 
DPM N82A17." That DPK, which did not cover all items with a 

shelf life, was revised on September 7, 1984 removing the 
inspection criteria.  

Consequentl-', whatever inspection process was intended by 

the OQA? reference to lower tier document requirements was 

lost with the revision of both DPMs.  

The Power Stores personnel at SQN and BF1N had different 
procedures for inspecting and reordering material with a 

sheLf life. Materials were being inspected at SQN near the 
expiration date and then reordered. BFN was performing an 

inspection when material reached about one-half its speci
fied shelf life but assigned a low priority to the reorder
ing of those mat.rials.  

SQN Power Stores personnel did state that a shelf life item 
inspection program would be initiated in the near future, 
but no specified date was identified. The program described 
would provide an inspection at six months prior to the 
expiration date.  

The BFN site procedure BF16.4, "Materials, Components, and 
Spare Parts Receipt, Handling, Storage, Issuing, Return to 
Store Room, and Transfer," was reviewed. BF16.4 referenced 
incorrectly DPM N77A2 for the storage and inspection re
quirements of shelf life items. BF16.4, section 4.8, was 
consistent with DPM N77A2 and required the reorder of shelf 
life material at least three months before the expiration 
date.  

In order to verify compliance with the BF16.4 inspection 
requirement, three months of computer printouts (May 1984 
through July 1984) were reviewed that listed all shelf life 
stock items due to expire during the month. A chechmark 
(W) had been placed by each item by Power Stores personnel 
verifying that an inspection had been performed. That type 
of documentation did not meet the requirement of OQAN Part 
III, Section 2.2, paragraph 4.3, which stated that a form 
similar to attachment 4 of that OQAN section should be used 
for inspections.  

At BFN five items were selected from the June 1984 computer 
listing to evaluate the shelf life inspection process. Of 
those, two items were judged by BIN to be in acceptable 
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condition and their shelf life did not expire for another 
year. Therefore, no reorder was required. In contrast, 
three of the items were due to expire within three months 
and had not been ordered, i.e., a purchase request had not 
been written.  

It was emphasized by Power Stores that those small quantity 

items were not being reordered until a larger quantity order 
could be made. Certain constraints regarding the minimum 
dollar value of orders were imposed by PURCH and manufactur
ers. While the size of an order may be relevant, materials 
should also be ordered in a timely manner. The consolida
tion of orders to make "quantity orders" was the responsi
bility of WISS. (See V.C.l for details.) 

When material exceeded its specified shelf life, which 
appeared to be a common occurrence, specific approval by 
PORC was required at each site to use the outdated item.  
Hore recent industry philosophy regarding materials with 
shelf life is contained within ANSI/ASlE NQA-l-1979, Supple
sent 8S-i. That standard requires that shelf life items be 
identified and controlled to preclude the use of items 

exceeding their shelf life. As such it appears inappropri
ate for TVA to remove requirements regarding shelf life 
inspections, and to continue the practice of reordering 
material as the shelf life expires or without sufficient 
lead time to assure a supply of fresh material.  

C. Power Stores 

1. BFN and SQN Power Stores 

The initial review time in Power Stores was spent gaining an 
understanding of the basic mechaniics of site procurements 
(forms used, terminology, coordination required, time 
delays, etc.) and reviewing procurement files. Power Stores 
maintains a file on each procurement, which includes all 
available information relating to the specific procurement 
(request, requisition, receipt inspection report, etc.).  

Those files became a main source of information for the 
review team and, with a few minor exceptions, were essen
tially complete records. Various personnel were interviewed 
to ascertain their understanding of the total procurement 
system and to identify their specific responsibilities and 

problems within the procurement system. Those interviewed 
appeared conscientious in the performance of their under
stood responsibilities and demonstrated a willingness to 
assest the. review team in licating documents relating to 
specific procurements. Areas reviewed included the auto
mated reordering of stock items, the utilization of the HAMS 
database, the 6helf life item inspection program, the Power 
Stores receipt inspection program, associated training, and 
handling of recnrds. (The receipt inspection program and 
storage of shelf life items were previously discussed in 
sections V.1.5 and V.3.6 respectively.)



Power Stores personnel were responsible for typing requisi
tions and coordinating all the required signatures. They 
also helped locate needed materials within TVA by utilizing 
available information on the AHAS system and assisted in 
coordinating transfers of materials between divisions and 
other storerooms. Reorders of stock Items were also initi
ated by Power Stores.  

The utilization of the HAMS database onsite was controlled 
by Power Stores. Basic information on stock items was 
available through that system which functioned on a Reorder 
Point/Reorder Quantity (ROP/ROQ) concept. In principle a 
maximum (MAX) inventory level was established for each item 
to support plant needs without excessive inventory. A 
minimum level or ROP was also established which allowed 
sufficient time to order and receive replacements without 
exhausting the inventory. When the stock level reached the 
ROP (MIN) amouant, an order could be placed for the ROQ to 
bring the inventory back to the MAX level. The HAMS system 
also contained data as to the date and amount of an item 
withdrawn at that time, i.e., a usage history.  

The development, maintenance, and changes to the HAMS system 
with inputs from Power Stores and NUC PR are *-hne responsi
bility of the Materials Management Services Staff (MMSS).  
The MAX-MIN levels have been evaluated by the lOISS in an 
attempt to better utilize stock inventories, either increas
ing or decreasing as necessary. A basic problem faced by 
site personnel was caused when 11115 reduced stock levels 
based on incomplete information. -Procurements through 
emergency and field purchases on a specific item were not 
included in the HAMS usage history and therefore were not 
included in the evaluation. Both users of HAMS and HHSS 
personnel offered explanations of why and how stock short
ages of certain items occurred. NSRS decided that ascer
taining the validity of the explanations would not be 
fruitful, as Power Stores and 10155 were well aware of the 
problem and appeared to be cooperating in establishing 
meaningful usage histories to~ base stock reductions and 
increases on. Unfortunately, the originators at SQN and BFN 
felt they were being hampered in their work by not having 
basic materials available when needed. They considered MISS 
the problem because MAX levels weren't high enough. A 
problem, resulting from the shortage of materials In stock 
and the MAX level being too lo~w, was identified at both DYN 
and SQN and Involved the hoarding of materials.  

In an attempt to ensure adequaste supplies when needed, user 
organizations would "buy out" certain items as they arrived 
in the stockroom, thus forcing the reorder of that Item.  
Power Stores personnel stated that on som specific itesis, 
no matter what the MAX level was, they could never keep 
material In stoeck. Those Items varied from mops and clean
ing supplies to plastic bottles and electrical equipment.



Power Stores is responsible for issuing material when 
requested and not for questioning the usage of material.  

The hoarding of materials demonstrated the frustration level 
experienced by maintenance and modification personnel and 
their lack of confidence in the procurement system. The 
hoarding problem was discussed with Power Stores personnel 
at the central office. Plans were described for better 
utilization of the Power Stores Distribution Center in 
Chattanooga as a sour~ce of heavy use stock items. Planz 
also included the establishment of the MTN warebouzo' as a 
Power Stores Distribution Centvr.  

Contained within the HAMS system was the capability of MOSS 
in Chattanooga to monitor stock levelb at all Power Stores 
loc~ations and to automatically reorder material as the 
reorder point was reached. HAMS also had the capability of 
combining orders of like material, but 10(55 personnel stated 
they were prohibited from using that feature by OGC. The 
reasoning behind that prohibition was not pursued.  

While the HAMS system has an automatic reorder feature, it 
was not being utilized because the plant FQE was required by 
the OQAM to review and approve all procurements (both QA and 
non-QA). Consequently, all inventory reorders were prepared 
by hand and the combination of like orders by 10155 was 
performed by hand. Rationale for not using the automatic 
reorder system wats that the N1AMS system was not a QA system 
and changes to the information within HAMlS (material speci
fications, QA level, etc.) could be made without QA know
ledge or approval. Inform~ation was provided NSRS which 
explained efforts underway to develop a procedure acceptable 
to QA which would protect the HAMS system from unauthorized 
QA changes. NSRS highly endorses that effort. Upon com
pletion of that feature the MANS system should be usable to 
a larger extent, thus eliminating the considerable manpower 
requirements currently required to manually reorder inven
toried material.  

2. Power Stores Distribution Center 

The review of the distribution center in Chattanooga and the 
Investment Recovery Program (IRP) warehouse at HTN was 
limited to discussions with Power Stores personnel.  

Power Stores currently has a distribution center warehouse 
in Chattanooga. At the time of this review over 100 items 
were being stocked there. The basic concept of that center 
was to provide a warehouse of inventoried items that the 
plants stockrooms could draw from. Described plans Included 
maintaining a 6-month supply of items, thereby allowing the 
plants to reduce their inventory and associated storage 
requirements. In concept that idea appears functionally 
sound but will require tbe cooperation of all concerned to



work within the system. During this review, Power Stores 
was having difficulty maintaining a stock of mops, for 
whenever a delivery was made to BFN to replenish their 
inventory, plant personnel would "buy out" the mops and 
hoard them. That process created a real shortage within the 
Power Stores system based upon a perceived shortage by the 
users.  

The distribution center did not have a QA program, but Power 
Stores personnel stated that one was being developed. At 
the time of this review the only QA material stored at the 
center consisted of welding roil and dye penetrant. As Power 
Stores personnel were not ANSI N45.2.6 trained receipt 
inspectors, any quality material received at the .enter 
required an FQE inspector to So from SQN to the center to 
perform the receipt inspection.  

The IRP associated with TVA's canceled nuclear plants pro
vided a vast supply of materials to the remaining nuclear 
plants. Power Stores was in the process of taking control 
of the HTN IRP warehouse operation. It was described as 
containing material with an acquisition cost of approxi
mately 100 million dollars including approximately 33,000 
valves. Approximately 40 percent of that material had QA 
documentation sufficient to support use in a QA system and 
the remaining 60 percent was suitable for non-QA systems or 
fossil plants. Like the Chattanooga distribution center, 
Power Stores described plans to keep the 1TN facility as a 
distribution center for large items. The HTN facility was 
also having QA and preventi'e maintenance procedures 
prepared.  

D. Central Office 

The central office portion of the procurement review primarily 
involved the following groups: Nuclear Central Office Quality 
Assurance Branch (NCO QEB), NCO haterialt Management Section 
(MMS), Central Power Stores, and the Materials Management Ser
vices Staff of Operations Support.  

The OQAM (Part III, Section 2.1) was the reference used to define 
the responsibilities that each of the above groups had in the 
procurement cycle. Flowcharts which correspond to the OQAk
defined responsibilities were found in DPH N72A14. Requisitions 
for QA level I and II (Part 21 applicable) materials and services 
were reviewed by various groups it. the NCO. Power Stores and 
M0SS basically reviewed requisitioni. for inventory items. Imple
mentation of these documents was evaluated with only a few excep
tions to compliance identified.  

It should be noted that many of the NCO procurement responsibili
ties and associated personnel had been transfrrred to the plant 
sites on October 1, 1984, and the organkzation reviewed by NSRS 
was the one in place prior to October 1, .1984. As the functions
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and responsibilities no longer exist at the NCO, an individual 
breakdown of each organization and associated problems will not 
be presented but an overall summary is provided.  

Procurements of QA level I and II 1OCFR Part 21 applicable 
materials and services were circulated for review and approval 
throughout the NCO groups identified above. The only group with 
any visable impact upon a procuzement package was the NCO QEB.  
Other groups provided signatures of approval or acknowledgement 
or were within the distribution cycle due to the mandates of 
organizational communications. The value added to the procure
ment documents by QED on the 21 procurements followed from the 
sites through the NCO was minimal. For the moat part QEB changes 
were editorial rather than pubstantive (e.g., changing the 
verbiage specifying 1CFR Part 21 was applicable). Technical 
review of procurements were also being performed by QEB. Both 
the OQAM and DPH N72A14 specified it was to be performed by the 
NCO technical branches when required. NSRS found that the tech
nical branches who were previously performing most of the tech
nical reviews were no longer doing so and it was being performed 
by an SC-2 mechanical engineer in QEB.  

The responsibilities of the MMS were essentially clerical. They 
were to "coordinate central office NUC PR procurement comunica
tions among the nuclear plants, Power Stores, and the NCO." 
(OQAM Part III, Section 2.1, 2.2.1) They also performed a review 
of requisitions for "administrative correctness and complete
ness." (OQAM, PART III, Section 2.1, paragraph 3.1.2.10) The 
review was similar to others performed by the site and not con
sidered necessary by NSRS. The MIS served as a paper coordinator 
that maved (JA levels I and I1 requisiLtions batween Power Stores, 
NCO QEB, and the technical branches. Files had also been main
tained on specific requisitions, but Lhese files were not evalu
ated for completeness because they were being transferred to the 
plant sites. The MMS also interfaced with other procurement 
groups on IQT contracts. The IQT tracking of available funds and 
administration of IQT contracts were functions still performed by 
the M01 after the October 1984 reorganization.  

Findings regarding length of time to prepare, review, and approve 
procurements within NUC PR can be sumarized as follows: 

1. Normal direct charge procurements took 4 days to prepare 
and approve at the sites ant 2 months to review and approve 
in the NCO.  

2. Emergency direct charge procurem.nts took 4 days to prepare 
and approve at the sites and 7 days to I mouth (15 days 
average) for the NCO to review and approve.  

3. Emergency Requests for Delivery took I day to prepare and 
approve onsite and 8 to 14 days for the NCO to review and 
approve.



4. More complicated nonroutine procurement took 1.5 inonths for 
the site to prepare and approve anid 7 months for the NCO to 
review and approve.  

Even though NSRS found that the NICO provided little assistance on 
most procurements, one procurement of services to decontaminate 
and repair a Westinghouse CCP motor for SQN was reviewed vhere 
considerable NICO help and input was provided; however, consider
ing all the procurement documents reviewed, the Ivalue added Uy 
the NICO could not support the continuation of several weeks or 
months delay between preparation at the site and transmitting the 
procurement package to vendors for bids. The NICO was not provid
ing a service the plants could not provide for themselves with 
proper training. RISRS supports the NUC PR decision to eliminate 
the NICO from the procurement review cycle provided the function 
was not just transferred unchanged to the site.  

E. Office of Entineering 

The Office of Engineering (OE, formerly Engineering Design) was 
reviewed from the standpoint of their involvement in the procure
ment process for operating plants. Their involvement primarily 
consisted of design work on modifications. As a general rule if 
a modification involved the procurement of engineered items 
(valves, pumps, etc.) OE would procure those items. NUC PR would 
procure any remaining stock type items (steel, pipe, conduit, 
etc.). A part of the modification package consisted of a Bill of 
Materials which listed all the materials needed for the modifica
tion and identified by procurement contract number those pur
chased by OE. A problem expressed by NUC PR, but not pursued as 
a part of this review, was that the Bill of Materials did not 
necessarily arrive onsite in time for RIUC PR to know what mater
ials to buy. As a result, modifications were sometimes started 
not knowing if all the required materials were available.  

Inconsistencies between OE and NUC PR terminologies &nd proced
ures were identified which could present problems. One such 
inconsistency involved the QA level assigned procured material.  
Within OE material was either QA material or not and if it were 
QA material 1OCFR Part 21 was applicable to the vendor. NUC PR, 
on the other hand, had four different levels of quality within 
the QA materials it purchased and non-QA material. Within the 
four QA levels two had optional ICCYR Part 21 applicability.  
Consequently what was designed and constructed as either a QA 
system or a non-QA system was being maintained and modified using 
six different QA classifications and no QA. This is not to imply 
either is more or loes correct, but to point out an Inconsistency 
within TVA of doing work that really should not be there.  

Another problem was identified in that the nomenclature used to 
define the various design classifications for piping systems were 
different. for each plant and no official definition for the 
classifications could be found. An engineer within 0E provided a 
list he developed for his own use. Rugingers at the plants have
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a problem knowing what a piping classification means on a modifi
cation drawing because the plant engineers don't classify their 
systems the same way as OE. That problem results in the plant 
engineer having to comunicate with OE for an interpretation 
before material is bought so the appropriate material specifica
tion can be placed upon the item procured.  

Regarding OE procurements, one good practice was identified in 
that Requests for Delivery on an IQT contract could be issued 
directly from OE without going through the laborious review and 
approval process employed by NUC PR. Another practice, which 
will be discussed further in section V.(;, of questionable validi
ty was identified. Where a large component was assembled from 
cosmercial grade parts (parts not requiring an ANSI N45.2 QA 
program over manufacturing) and qualified to an 1E environment, 
OE continues to procure replacement parts as commercial grade and 
assumes the component maintained its lE classification.  

No areas for improvement specific to OE were identified in the 
limited areas reviewed.  

F. Purchasing 

The review time spent in PURCH involved gaining an understanding 
of the laws pertaining to Federal procurements, identifying the 
purchasing agents' (PA) responsibilities and their specific prob
lems within the procurement cycle, and tracking specific requisi
tions through the bid process and award of contract. Specific 
internal PURCH procedures were not reviewed or evaluated due to 
time constraints. The PAs appeared conscientous and professional 
in the performance of their responsibilities and demonstrated a 
willingness to help in improving the procurement system. They 
consistently expressed concern over the excessive use of emer
gency purchases and unrealistic "want" dates and how these effect 
TVA credibility with vendors. The PAs also stressed the need to 
be technically accurate on all specifications found in requisi
tions. In the PA's opinion, too many specification problems were 
being identified by vendors and not within the TVA review cycle.  

One review area involved obtaining a general understanding of the 
legal constraints placed on Federal procurements. Many were 
identified including low bid and EEO and small business require
ments. Many of these requirements, including their impact upon 
the procurement process such as time delays, were unknown to site 
technical and NCO personnel. A relatively new constraint, Public 
Law 98-72 and the associated requirement that procurements of 
$10,000 and over be advertised in the Commerce Business Daily 
prior to the bid process were known by site personnel end pre
sented more consternation than any of the others discussed during 
this review. That law allows all interested vendors the equal 
opportunity to bid on an item and delays bid opening up to 45 
days. Unfortunately, due to the great number of items required 
to be advertised in the Commerce Business Daily by all Federal



agencies, a 3- to 30-day waiting period resulted at the Depart
ment of Commerce before the ad was placed. That presented an 
additional significant tine delay in an already lengthy process.  
Although many people informed the review team of the 45-day 
advertising requirement, there was no awareness of the waiting 
period delay by the site originators. Had they been aware of the 
additional delay there was no reason to expect that that time 
delay would be factored into the ordering lead times because no 
other time delay bad been factored in either by the originator or 
anyone else in the procurement proce.ss.  

A consistent problem identified by the PAs was the amount of time 
taken in the resolution of problems identified on a requisition 
and exceptions taken by vendors when submitting bids. The PA did 
not communicate directly with the originator. In fact, the PA 
typically did not know who the originator was. The signature of 
the originator was not on the requisition. Therefore, the PA had 
to rely on someone else (possibly from Power Stores or the 
Materials Unit onsite or NCO) to coordinate resolution of prob
lems identified with the requisition after the bids were 
received. The agents varied as to the method used in the 
coordination process although all were aware of the resultant 
time delay.  

Another problem identified by the PAs was the time delay involved 
in getting bids approved by the NCO QA Staff. The "review" per
formed by NCO QA (when no exceptions to the contract are taken) 
consisted of stating which of the low bidders were on a list of 
vendors with a TVA-approved QA program. -The process of PURCH 
sending the bids for review was extremely cumbersome and time 
consuming. PURCH sent the bid to Mianagement Services, who sent 
it to Materials Management, who sent it to QA. After approval 
the process was reversed. If an exception was involved, QA would 
send the exception to the site and coordinate approval between 
FQE, MIaterials Unit, and originator as necessary.  

The time delay resulting from the memorandums and paperwork 
generated in stating which of the lowest bidders had a TVA
approved program was considered excessive and unnecessary by 
t4SRS. In many cases the PA had worked consistently with a parti
cular commodity and was knowledgeable of the approved vendors.  
To eliminate time delays and excess written communication, it 
would appear prudent to establish guidelines to allow PAs the 
task of selecting the lowest bidder from the approved vendors 
list. That responsibility would be applicable for cases only in 
which no exception was taken by the vendor.  

The PURCH portion of the review occurred a few days prior to the 
October 1, 1984 transfer of NCO procurement responsibility to the 
sites. The PAs had limited or no information concerning the 
changes which would affect the procurement cycle. Although some 
time io required In a transition stage to incorporate changes, 
the review team considered this symptomatic of what appeared to 
be limited communication occurring between IIUC PR and lURCH.



G. Quality Assurance 

The NRC regulations and TVA procedure recognize that basic compo
nents can have varying degrees of quality placed upon them de
pending upon their importance to safety. The OQAN establishes 
four QA levels (level I, II, III, and IV) to which items or 
services for CSSC may be assigned. Guidelines in assigning 
levels are listed in paragraph 3.2.5.2 and are identical to those 
listed in ANSI N45.2-1971. These are interpreted by ISRS to 
range from items requiring considerable QA activities to those 
requiring little or no QA, i.e., commercial grade items of stand
ard design which have proven su-:essful for many years. In 
reviewing the QA levels in OQAM, P .t III, Section 2.1, paragraph 
3.2.5.2, it is found that each apply to CSSC with QA level I 
basically applying to, among other things, ASME Code material and 
items procured to a standard unique to the nuclear industry and 
decreasing in safety importance to QA level IV with no safety
related function.  

Reviewing the definitions contained within IOCFR21, 1OCFRO, and 
associated appendices, regulatory guides, and the OQAM, it was 
clear that TVA has equated the following terms: 

1. Basic component.  
2. Critical systems, structures and components (CSSC).  
3. Structures, systems and components important to safety.  
4. Safety-related structures, systems and components.  

Those definitions being equivalent are used throughout the OQAM 
in a variety of contexts and introduce conflict and confusion.  

A contradiction is introduced in the description of QA levels III 
and IV. In the OQAM both levels III and IV are described as 
being for CSSC items, but elsewhere the OQAM specifies that 
levels III and IV are not for basic components.  

The use of commercial grade item& in association with QA levels 
presented confusion and contradiction. Commercial grade items 
were allowed to be purchase.l by the OQAM, Part 11I, Section 2.1, 
paranraph 3.2.5.2 with QA levels I throulgh IV. However, OQAM, 
Part 111, Section 2.1, paragraphs 4.3.1.7 and 4.5, excluded level 
II as an option for purchasing commercial grade items. In addi
tion the OQAN, Part 111, Section 2.1, Appendix F, paragraph 2.2, 
stated commercial grade items were not basic components.  

Items procured with quality level I and II designations require 
considerable documented quality control unless procured as com
mercial grade. A commercial grade quality level I or II procure
ment could be from vendors with an unapproved QA program, require 
no documented quality assurance, and receipt inspected by Power 
Stores personnel. Although allowed by the OQA most but not all 
procurements of QA level I and II commercial grade items seen by 
NSRS were required to be from vendors with N45.2 approved 
programs. %



As the QA requirements are all essentially the same for com
mercial grade items, NSRS believes there is a fallacy in trying 
to pigeonhole purchased commercial grade items into a variety of 
QA levels. The origin of this fallacy appeared to stem from the 
application of IOCFR21 to items procured to either QA level I or 
I1. TVA, in the OQAII, stated that the determination of Part 21 
applicability applied only to QA level I and II procurements.  
Determinatian of Part 21 applicability was contained within OQA0, 
Part III, Sertion 2.1, Appendix F. In order for Part 21 to be 
determined not applicable, the item being purchased must have 
been a commercial grade item, must not have been a complete basic 
component, or several other criteria. Appendix F, Attachment 1, 
was a form, "Determination of Part 21 Applicability," which when 
completed became a QA document. The first question asked was "is 
the item 'commercial grade' (yes or no). . ." If the answer was 
yes, Part 21 was not applicable and any remaining questions 
remained unanswered, such as, could its failure cause a basic 
component not to perform its required sa~fety function. JIUC PR QA 
personnel agreed this was a problem.  

Considering whether or not a commerciaL grade item could affect 
the ability of a basic componeat to perform its safety function 
was addressed by the NRC when Part 21 was developed. In its 
first publication of Part 21 as a proposed rule on MIarch 3, 1975, 
the wording was such that Part 21 could be considered applicable 
to off-the-shelf or catalog items. In response to inquiries and 
public meetings, NRC amended Part 21 on October 19, 1978, and 
recognized that commercial grade items could be purchased without 
the Part 21 requirement to report defects and the associated 
liabilities for not reporting them. This recognized that commer
cial grade items could be purchased for use as a basic component 
and Part 21 would become i pplicable after "dedication" of the 
part as a basic component. Based on discussions with TVA Office 
of the General Counsel (OGC), this dedication means to put into 
use and at that time Part 21 reporting requirements becomes the 
responsibility of TVA. Consequently, the NRC has allowed the use 
of items with a variety of QA levels including commercial grade 
as basic components. lowever, the use of commercial grade items 
with Part 21 not applicable does not eLiminste the need for some 
level of quality, rather it shifts the burden of assuring quality 
and the continued ability of thaL item to perform its safety 
function f:om a joint manufacture/WTVA responsibility to TVA's 
sole responsibility. That is, if TVA procures a commercial grade 
item for use as a basic component, it must either assure quality 
during the manufacturing or through receipt inspection, testing, 
or other mans. For a true commercial grade item that is pur
chased off the shelf by part number with no documented quality, 
the only avenue available to TVA to assure quality is through 
receipt inspection and testing.  

In OQAM, Part I11, Section 2.1, Appendix F (2.3.1) the stateamt 
is made, "Specific components, systems, and structures listed on 
the CS3C list are basic components by definition unless procured 
as commercial grade." Therein lies the.fallacy. A basic com-



ponent remains a basic component whether or not it is replaced 
with a pelitreed item or commercial grade item.  

Part 21 specifies 121.3(a)(4)] that "a comrcial grade item ti 
not a part; of a basic component until after dedication." It does 
not state that a basic component ceases to be a basic component 
if supplied as a commercial grade item. A commercial grade item 
can be used as a basic cowponent once dedicated, and it can be 
used wher! its failure c,.uid cause a basic component not to 
perform its required safety function. All the Part 21 applica
bility mens for a commercial grade item is if TVA finds it 
defective alt some point in time, TVA must report the defect to 
ORC just ast the vendor or TVA would have to do if a defect were 
found on a:t item where TVA imposed Part 21 upon a manufacturer.  

In determining Part 21 applicability one criterion for judging 
Part 21 not applicable Is by identifying the item as a commercial 
grade item Most Part 21 not applicable determinations seen 
during this review were because the itert was identified as being 
cosmercial grade. That determination his resulted in what NSRS 
concludes ati a misapplication of the definition of commercial 
grade. One example is offered in support of that conclusion: 

Requisii'ion number 951134 from SQN was written to procure 
sheetmetal for ICN 2768. The metal was to be manufactured 
to AST!' specifications and required the manufacturer, 
through %ppendix £ Attachment 8, to have a quality assurance 
program that met the requirements of ANSI N45.2-1971. The 
items be:ng procured were classified as comercial grade and 
assigoed a QA level I Part 21 not applicable.  

Purchasing that material to an ASTH Standard and requiring an 
N45.2 QA progrim is certainly more restrictive and prescriptive 
than purchasing an item to a catalog number. It therefore should 
not be classified as coimercial grade. Part 21 may still not be 
applicable, but for different reasons such as it would not 
adversely affect the performance of a safety function.  

It appears that a situation occurred where material was being 
procured not for a basic componeut but for an application that 
still required QA level I attention. As the Appendix 7, Part 21, 
applicability form first questioned whether or not it is corner
cial grade, it appeared that personnel completing the form were 
taking the easy way of determining Port 21 not applicable by 
calling it commercial trade thereby avoiding the evaluation of 
other significant q4alifying factors 

It could be argued that it makes no difference If Part 21 is 
declared not applicable by either calling the item commercial 
grade or by decidin it is not a basic component. The argimest 
breaks down, however, when, as stated previously, it is recog
nized that the manufacturing of commercial grade items requires 
no approved QA program or FQE receipt. inspection while other



non-CSSC items may require considerable QA with approved pro
gracs. An example of a determined nonbasic component purchase 
with conflicting Part 21 determinations is as follows: 

SRequisition number 343910 from SQN was written to procure 
reactor coolant pump seal parts. Specific information was 

provided on the Westinghouse pump and the parts were 

required to be manufactured in accordance with the original 
requirements of the Westinghouse t-Specification 677355.  
The plant FQE staff originally classified the procurement as 

QA level II, Part 21 applicable, but NCO revised the pro
curement to be QA level II, Part 21 not ap l.icable because 
they were not on the CSSC list and would not affect the 
safety function of a basic component. Considering that the 
specification used for the seals was developed by the manu
facturer (Westinghouse) of the main coolant pump, it could 
well be a specification unique to the nuclear industry. As 

such, the procurement should probably have been identified 
as a basic component and designated Part 21 applicable.  

When Westinghouse supplied the parts they included the Part 
21 applicability.  

In other cases the use of a QA level I or II for a comercial 
grade item may be inappropriate and imply a level of quality that 
is just not present. For example: 

* Requisition number 932925 irom BFN was written to procure a 
selector switch for ECN L2115. It was o-dered by the manu
facturer part number, it was assigned a QA level II, and it 
required a packing slip for documentation.  

As it was purchased from a supply house with no unique QA re
quirement or nuclear standards, it is conaidered by NSRS to truly 
be a commercial grade item. As such the QA level II is con
sidered artificially high implying quatity that may not be fac
tual. That switch was to be used in a panel that was qualified, 
along with that model switch, by TVA to E1 requirements. It 

therefore cle*rly falls into the category of comercial grade 

items dedicated as a basic component.  

OE has made a decision regarding commercial grade IE equipment.  
Basically stated, if a component is assembled with comercial 
grade items (such as a motor control center) and that component 

is physically tested to 11 requirements and is qualified, then 
the qualification of that component will reain if replacement 
parts are the same (same stock number) or equal.  

Even though conmercial grade items are allowed ti be used as 

basic components, in doing so TVA assues added responsibilities 

vbhch it is not adequately fulfilling. Recognizing, for exmple, 

that TVA had qualified, at soe point in time, a coimercial grade 
item for use as a basic component or a part of a basic component, 
TVA currently has no program to assure that futLre replaceents



will in fact be exactly the same as the one qualified, and there
fore maintain that qualification. If a true commercial grade 
item is purchased by part number from a manufacturer or supplier, 
the manufacturer or supplier is not required to have an approved 
QA program, and TVA only receipt inspects the item to assure that 
the part number Is correct. There yas no testing or inspection 
by TVA identified that would assure that the item wiuld perform 
aun required or that detrimental changes to the item occurred or 
did not occur. NUC PR does perform a functional test of newly 
installed equipment which should provide some assurance that it 
will perform during routine operat&'ons. That test, however, will 
not provide any assurance that the item will perform as required 
under accident conditions. The manufacturers of commercial grade 
items are under no obligation or authority to identify changes.  
NSRS was informed that changes generally are accompanied by a 
part number change by the manufacturer. That, however, is by 
convention rather than by requirement. Additionally, what would 
constitute a change would probably differ from manufacturer to 
manufacturer, and a change as subtle as using a different lubri
cant (which could have a very detrimental effect under accident 
conditions) would probably not be considered a change by any 
manufacturer.  

CE personnel interviewed stated that some manufacturers will not 
sell commercial grade items to a nuclear plant. OE personnel 
stated that if certain mantifacLurerq received. an order for a 
commercial grade part and knew it was to go, e.g . , to SQN, they 
would automatically provide the QA documentation on the item, 
delay shipment about six months while assembling the documenta
tion, and would charge ten times the amount they would charge for 
the same item if it were coimercial grade. OE stated no value 
was added to the part, it was not manufactured any differently 
than the commercial grade item, and TVA already had the item so 
if a defect were found TVA would receive its lOCFR Part 21 
notification on the previous or original orders. To avoid what 
OE considered exorbitant pricing, an ordering procedure was 
devised when ordering parts from certain manufActurers where the 
Power Stores Distribution Center was the recipient of the commer
cial grade item. Specific in.truhtioias were prnvided to PURCH on 
the Purchase Requisitiois not to mention 1OCFR Part 21, It quali
fication, or ,suclear plant. At. the tme the Purchase Requisition 
was prepared, a Transfer Reqisition was prepared for the use of 
the Power Stores Distribution Center when the item was received.  
That Transfer Requisition ,hanied the classification of the 
commercial grade item to a QA item and directed shipment to the 
appropriate nuclear p:ant.  

That procedure had been reviewed and approved by both OGC and 
CQA. Discussions with Division of Quality Assurance, Procurement 
Evaluation Branch, personnel revealed that the manufacturer in 
question did, according to OQA audits, have different production 
runs and QA requirements for items going to nuclear plants; 
therefore, it appears that some value was added to the commercial 
grade item for the increased fee.



This entire question was not pursued any further as a part of 
this review. IISIS has serious reservations regarding this 
practice and reserves final judgement until it can be evaluated 
further. Until that time it would be considered prudent on the 
parts of OE and NUC PR PED to evaluate this practice on their 
Own.  

With the conflicts, confusion, and fallacy described above, the 
situation has developed where the QA level system is being 
further divided within the levels I and II, through the use of 
Part 21 applicability, to accommodate commercial trade Items. In 
doing so an artificial QA level is implied for a co me rcial grade 
item (i.e., commercial grade item purchased with no QA and 
assigned a QA level of I or II), or items appropriately purchased 
with a QA level and requirements are called commercial grade. It 
is considered more appropriate and less subject to errors if the 
commercial grade items are recognized for what they are, either 
QA level IV or non-QA, and procurement of QA level I and II 
commercial grade items should be prohibited. In addition, all QA 
level I and II items regardless of the Part 21 applicability 
should be receipt inspected by FQE. Further, the quality 
requirements associated with an item adequately performing or 
affecting a safety function need to be separated from the Part 21 
commercial grade determination which has nothing to do with 
quality. Whether the quality assuring activities for an item's 
ability to perform a function is jointly shared by the manufac
turer and TVA or solely by TVA, is irrelevant to the required 
quality activities.  

There is a basic philosophical problem 14ith the QA program for 
items purchased as basic components versus items purchased as 
.ommercial grade but dedicated as a basic component. TVA's 

procurement QA program for basic components is based upon adding 
additional TVA quality assurance activities where there is 
quality assurance to begin with in the manufacturing process and 
have no quality where there is no verifiable quality in the 
manufacturing process.  

To fulfill its responsibility when using commercial grade items 
as basic components, TVA will have to develop some mechanism to 
qualify replacement commrcial grade items such as a receipt in
spection and testing program that is more stringent than what is 
currently in place for QA items requiring FQE receipt inspection.  
(For additional suggestions and information on receipt inspection 
see section V.3.5.) 

With regard to the QA program associated with procurement, the 
OQAJI was found cumbersome and sometimes contradictory, 1OCYR2' 
applicability was being used incorrectly as a determinant in 
establishing quality levels, and the Appendix F, Attachment I 
form, for IOCFR21 applicability was inappropriate and being 
misused. In addition, commercial grade items were being given 
implied quality by assigning a quality level to them, and TVA bad 
no mechanism to assure a commercial grade item used as a basic 
component would function when needed duaing accidens. condition.



H. NUC PR Procurement Problem Task Force 

The review team interviewed two of the three-member NUC OR 
Procurement Problem Task Force to gain an understanding of the 
perceived problems within the procurement system. The task force 
report and recommendations were issued subsequently on August 10, 
1984 in a report from Eric Kvaven to Jim Darling (LOO 840810 
294). That report was reviewed by NSRS considering all material 
assimilated during the procurement review. The major recommenda
tions identified in the Management Sumary of the task force 
report were to: 

(1) Establish an adequate planning group at the plant.  

(2) Implement status tracking systems.  

(3) Set goals for turnaround time for each review/approval 
cycle step.  

(4) Improve and add adequate resources for expediting efforts.  

(5) Improve communication tbetween PURCH and the site.  

(6) Eliminate all unnecessary steps in the procurement cycle 
with the goal of placing very few, if any, steps between the 
requisitioner and the purchasing agent.  

(7) Improve the inventory stock out problem.  

(8) Better utilize the automated systems.  

(9) Develop improved QA procedures and training.  

(10) Redefine QA responsibilities for procurement.  

The following observations vere made concerning the proposed 
recommendations: 

(a) Items I through 5 above have a basic emphasis of incorporat
ins more people into the procurement cycle by adding various 
expeditors, trackers, and designated contacts for PURCH and 
OE interface. The basic premise is to eliminate the delays.  
It should be emphasized though that time delays at the site 
could not be substantiated by the review team. The only 
consistent time delays involved procurements which traveled 
through the Central Office. Those time delays stemmed from 
the amount of handling a requisition received traveling 
between the Materials Management Unit, NCO QA, Power Stores, 
?QISS, and PURCH. The Central Office QA review was elimi
nated in October with all reviews now performed at each 
site. Adding more resources to the cycle to perform the 
recommended functions will not eliminate a basic inherent 
problem of too many people already in the procurement cycle.



(b) Although item 6 recomends the elimination of all unneces
sary steps in the procurement cycle, the steps are not 
readily identified in the report. It appears that the 
extensive tracking proposed would be established to follow a 
cycle similar to what presently exists. The tracking would 
apparently start with the procurement request and be main
tained until the item is received, set aside, and finally 
used. Some tracking may be appropriate and effective, but 
the emphasis appears to be to find the people who are not 
performing their job properly. Instead of developing a 
method to track all the reviews, more emphasis is needed in 
simplifying the present system, i.e., identifying the 
reviews not needed and better utilization or elimination of 
resource people presently available within the system.  

(c) Necessary action on item 7 was observed during the review.  
To alleviate the stock out problem, more emphasis was being 
placed on having accurate usage history available. 1SS and 
Power Stores were coordinatinl: that effort. An additional 
Task Force report recommendati.n to alleviate the stock out 
problem was the increased us ige of IQT contracts. NSRS 
observed, under the current NUC PR system, no benefit in 
using IQTs to reduce time delays due to the RD on an IQT 
being treated as a new contract, i.e., going through the 
same review cycle every time an RD is to be used. A defi
nite benefit can be realized if NUC PR uses the IQTs as 
intended and prescribed in the Procurement Hanual. Another 
improvement can be made if site Power Stores order parts as 
inventories become low and not save them up for a big order.  

(d) Item 8 is highly supported, and establishing a uniform 
database with QA control could enable the use of the auto
sated system for reordering of all inventory items both QA 
and non-QA. This would be an effective method to eliminate 
the unnecessary site review performed on an item each time 
it is reordered. Current emphasis by lOS, Power Stores, and 
NUC PR should remain on QA program development.  

(e) Although items 9 and 10 appear to be directed toward QA, the 
report substantiates the need to train all personnel in the 
procurement chain and to revise and standardize all proced
ures. NSRS fully agrees with this recommendation.  

The Task Force report identifies some real problem areas in the 
procurement cy,-le and makes many valid recommendations. Imedi
ate emphasis should be placed on the sore simplified solutions 
like eliminating unnecessary steps that could provide significant 
improvements in the present system. An NSRS suggested solution 
to the problems with procurement ks presented in Attachment 1.



* VI. PER:;ONNRI. CONTACTE|)

A. Browns Ferry Nuclear Plant

E. Burns 
A. Coffey 
Cole 
D. Cosby 
A. Dement 
L. Johnson 
T. Jones 
C. Le 
E. Mabry 
C. Mims 
R. Nebrig 
C. Owen 
J. Percle 
R. PiLtman 
D. P'-.uan 
W. Solley 
C. Thomison 
M. Vargas 
G. Wages 
H. Weeks 
F. Ziegler 
P. Zimmerman

Group Head, Instrument Maintenance 
Site Director 
OQAB 
Head, Electrical Maintenance Group 
Supervisor, Materials Unit 
Quality Assurance Engineer 
Plant Manager 
Chemical Engineer 
Materials Officer, Power Stores 
Head, Engineering Group 
Supervisor, Modifications Section 
Materials Officer, Power Stores 
Supervisor, ElecLrical Section 
Assistant Plant 4anager, Maintenance 
Assistant Supervisor, Power Stores 
Electrical Engineer, Electrical Maintenance 
Supervisor, Engineering 
Specifications Engineer, Support Services 
Head, Mechanical Maintenance 
Supervisor, Power Stores 
Branch Chief, Site Services 
Materials Officer, Power Stores

B. Sequoyah Nuclear Plant

D. Alexander 
E. Alsup 
E. Brannon 
L. Burke 
Butler 
L. Campbell 
B. Campbell 
L. Crane 
D. Ebel 
W. Fortenberry 
J. Freeland 
R. Hamilton 
H. Hitchcock 
A. Kimsey 
L. Love 

W. Petty 
Robinson 
R. Staley 
R. Stutz 
W. Vickory 
R. Wallace

Supervisor, Mechanical Modification 

Section Supervisor, Compliance Staff 

Supervisor, Power Stores 

Mechanical Engineer 

Acting Supervisor, Field Quality Engineering 

Mechanical Engineer, Mechanical Engineering Unit 

Materials Officer, Power Stores 

Unit Supervisor, Materials Unit, Field Services 

Materials Clerk, Power Stores 

Supervisor, Engineering 

Material Officer, Power Stores 

Supervisor, Field Quality Engineering 

Mechanical Engineer 

Electrical Engineer 

Supervisor, Mechanical Maintenance Engineering 

Section 

Material Officer 

Group Head, Modifications 
Supervisor, Power Stores 

Quality Assurance Engineer, FQE 

Material Officer, Materials Unit 

Plant Manager



C. Central Office

D. A. Carter 
C. R. Favreau 
R. T). Hicks 
J. Hood 
E. A. Jewell 
M. D. Kelley 
J. E. Law 
F. H. Lewis 
J. W. Mabee 
E. W. Mansfield 
L. iloerland 
R. J. Mullin 
D. C. Nowadiig 

G. Odell 
R. C. Parker

Parks 
Pratt 
Ramsey 
Sliger

J. R. Watson 
G. B. Workman

D. Purchasing

L. N. Arms 
D. A. Black'well 

C. R. Dobson 
F. W. Hannah

Henegar 
Henry 
Kidder 
Lowe 
Mary

D. Owen 

G. S. Owensby 

S. W. Palmer

G.  
D.  

- J.

Set tl1es 
Smith 
Smith

R. H. Sunderland

Material Offi~cer, Materials Management.  
Mechanical Engineer 
Materials Officer, Materials Management 
Supervisor, Nuclear Power Stores 
Assistant Supervisor, Power Stores 
Chemical Engineer 
Branch Chief, Quality Systems 
Supervisor, Quality Assurance 
Head, External Supplier Evaluation Group 
Supervisor, Power Stores 
Supervisor, Materials Management 
Director, Division of Quality Assurance 
Branch Chief, Materials Management Services 
Staff 

Supervisor, Management Services Staff 
Assistant Director, Division of Quality 
Assurance 

Supervisor, Materials Analysis 
Material Officer, Materials Management 
Quality Assurance Engineer 
Supervisor, Radiological Emergency 

Preparedness Group 
Quality Assurance Engineer 
Materials Officer, Miaterials Management 

Purchasing Agent, Nuclear Fuels Section 
Supervisor, Mechanical Plant Equipment 

and Special Projects Sections 
Supervisor, Nuclear Fuels Section 
Purchasing Agent, Open Market Electrical 

Section 
Purchasing Agent, Components Unit 
Quality Assurance Engineer 
Supervisor, Quality Assurance 
Assistant Director, PURCH 
Purchasing Agent, Open Market Electrical 
Section 

Administrative Assistant, Equipment Procure
ment Branch 

Administrative Assistant, Materials Procure
ment Branch 

Purchasing Agent, Open Market Construction 
Section 

Supervisor, Open Market Construction Section 
Purchasing Agent, Nuclear Fuels Section 
Purchasing Agent, Open Market Ulectrical 

Section 
Chief, Procurement Support Staff



E. Office of Engineering

G. F. Grant 
L. A. Johnson

Levis 
Orr 
Purkey 
Robertso 
Rosenzwe

E. R. Taylor 
W. C. Wylie 

F. Office of the

Electrical Engineer 
Mechanical Engineer, Facility Support 

and Services 
Nuclear Engineer, NEB, Design Support 
Nuclear Engineer, NEU, Design Support 

Supervisor, Facility Support and Services 
n Supervisor, Mechanical Section 2 

ig Supervisor, Cable and Miscellaneous 
Equipment 

Mechanical Engineer, NEB, Special Support 
Electrical Engineer 

General Counsel

W. W. LaRoche 

VII. DOCUMENTS REVIEWED

A. Requisitions 
tation.) 

171173 
290205 
322026 
334177 
341210 
343910 
355456 
832041 
833678 
834705 
834706

(Each requisition listed includes all associated documen-

835401 
925526-2 
930478 
931892 
931941 
932925 
932973 
932992 
935570 
935718

938284 
938298 
940060 
940163 
940185 
940222 
940276 
942925 
942962 
942988

943842 
945707 
946728 
947434 
947454 
950455 
950509 
951019 
iS1023 
951028

951129 
951133 
951134 
951148 
951819 
955163 
956101 
959025 
959104 
959122

B. Regulations Standards and Upper-Tier Documents 

t0CFR21, "Reporting of Defects and Noncompliance" 

IOCFR50, "Domestic Licensing of Production and Utilization 
Facilities" 

Regulatory Guide 1.28, "Quality Assurance Program Requirements 

(Design and Construction)" 

Reguýatory Guide 1.29, "Seismic Design Classification" 

Regulatory Guide 1.33, "Quality Assurance Program Requirements 
(Operational)" 

Regulatory Guide 1.38, "Quality Assurance Requirements for Packaging, 

Shipping, Receiving, Storage, and Handling of Items for Water-Cooled 
Nitclear Power Plants"

Attorney



Regulatory Guide 1.58, "Qualification of Nuclear Plant Inspection, 
Examination, and Testing Personnel" 

Regulatory Guide 1.89, "Qualification of Class 2E Equipment for 
Nuclear Power Plants" 

Regulatory Guide 1.123, "Quality Assurance Requirements for Control 
of Procurement of Items and Services for Nuclear Power Plants" 

NUREG-0302, "Remarks Presented (Questions/Answers Discussed) at 
Public Regional Meetings to Discuss Regulations (IOCFR Part 21) 
for Reporting of Defects and Noncompliance" 

NUREG-0588, "Interim Staff Position on Environmental Qualification 
of Safety-Related Electrical Equipment" 

IE Bulletin No. 79-01B, "Environmental Qualification of Class 1E 
Equipment" 

IE Information Notice No. 83-79, "Apparently Improper Use of 
Commercial Grade Components in Safety-Related Systems" 

IEEE Standard 323A-1975, "IEEE Standard for Qualifying Class 1E 
Equipment for Nuclear Power Generating Stations" 

IEEE Standard 308-1980, "IEEE Standard Criteria foi Clss IfE 
rower Systems for Nuclear Power Generating Stations" 

IEEE Standard 336-1980, "IEEE Standard Installation, Inspection, 
and Testing Requirements for Class 1E Instrumentation and Electric 
Equipment at Nuclear Power Generating Stations" 

IEEE Standard 467-1980, "IEEE Standard Quality Assurance Program 
Requirements for the Design and Manufacture of Class !E Instrumenta
tion and Electric Equipment for Nuclear Power Generating Stations" 

IEEE Standard 494-1975, "IEEE Standard Method for Identification 
of Documents Related to Class IE Equipment and Systems for Nuclear 
Power Generating Stations" 

IEEE Standard 627-1980, "'AEE Standard for Design Qualification of 
Safety Systems Equipme:,t Used in Nuclear Power Generating Stations" 

IEEE Standard 344-2?75, "IEEE Recommended Practices for Seismic 
Qualification of C".as• 1E Equipment for Nuclear Power Generating 
Stations" 

ANSI N45.2-I'i1, "Quality Assurance Program Requirements for 
Nuclear Zower Plants" 

ANSI/ASIE N45.2.2-1978, "Packaging, Shipping, Receiving, Storage, 
•ud Handling of Items for Nuclear Power Plants" 

AhSI/ASKE N45.2.6-1978, "Qualifit.tions qf Inspection, Examination, 
and Testing Personnel for Nucleat Power Plants"
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ANSI/ASME N45.2.9-1979, "Requirements for Collection, Storage, 
and Maintenance of Quality Assurance Records for Nuclear Power 
Plants" 

ANSI N45.2.13-1976, "Quality Assurance Requirements for Control 
of Procurement of Items and Services for Nuclear Power Plants" 

ANSI 18.7-1976, "Administrative Controls and Quality Assurance 
for the Operational Phase of Nuclear Power Plants" 

ANSI/ASME NQA-1-1979, "Quality Assurance Program Requirements for 
Nuclear Power Plants" 

Topical Report TVA-TR75-1, Revision 8, "Quality Assurance Program 
Description for Design Construction and Operation" 

Operation Quality Assurance Manual, Dec.mber 31, 1983 

Procurement Manual, June 11, 1984 

ID-QAP 4.3, "Transfer of Items," Septemoer 21, 1983 

B. Division of Nuclear Power Procedure Manual 

N72A14, "Procurement and Materials Support Program," March 30, 
1983 

N77A2, "Storage and Shelf Life Consideration for Materials with 
Natural Aging Life," March 21, 1983 

1200R05 (N77A14), "IOCFR21 Evaluation and Reporting Requirements," 
October 26, 1983 

1601.02 (N73015B), "Nuclear Plant Reliability Data Syttem (NPRDS), 
Maintenance History and Class IF. Tracking and Trending - Reporting 
Failures of Components and Systems," December 9, 1983 

TS 01.00.08.14.03 (N83M2), "Environmental (ualification of All 
Safety-Related Electri<al Equipment (IE Bulletin 79-01B and 
NUREG-0588)," July 25, 1984 

N76A4, "Standards and Substitutions Guides for Quality Assurance 
Level III Items," June 9, 1982 

N76A10, "Purchase Specifications for CSSC Metallic Materials, 
Wire, and C.b.e Used Inside Primary Containment, Welding, and 
Brazing Materials, Valve Parts, and Pump Parts," January 20, 1984 

N82A17, "Equipment and Material Storage Hequrtements for Nuclear 
Power Stores," July 29, 1983, and September 7, 1984 

Division of Nuclear Power Quality Control Inspector Training 
Manual, September 30, 1982



C. Browns Ferry Nuclear Plant Procedures 

BF 16.2, "Procurement," June 5, 1984 

BF 16.3, "•u•lity Control to h;'-rial Components, Spare Parts, and 
Services," July 20, 1982 

BF 16.4, "Material Components and Spare Parts Receipt, Handling, 
Storage, Issuing, Return to Storeroom, and Transfer," June 5, 1956 

BF 16.9, "Procurement, Shipment and Receipt of Services and 
Material Involving Power Service Shop," July 5, 1983 

BF 6.10, "TVA Fabricated Parts Used in CSSC," June 29, 1982 

BF EHI 41, "Electrical Maintenance Instruction 41, Refueling 
Platform and Jib Crane Checkout," Reviston in effect on June 12, 
1979 

D. Sequoyah NucleJr Plant Procedures 

SQA45, "Quality Control of Material and Parts and Services," 
May 30, 1984 

AI-11, "Receipt Inspection, Nonconforming Items, QA Level/Descrip
tion Changes and Substitutions," May 21, 1984 

E. Office of Engineering Procedures 

G-28, "Construction of Piping Systems for Boiling Water Reactor 
Nuclear Power Plants," December 30, 1982 

SS-E18.11.04, "Quality Assurance Requir-ment for Electrical or 
Mechanical Equipment Requiring Seismic sategory I (L) Qual.fica
t'on," June 19, 1984 

SS-E18.10.01, "Environmentai Qualification Requirements for Safety
Related Electrical Equipment," August 29, 1984 

SS-E18.11.02, "Quality Assurance Requirements for Safety-Related 
Electrical and Mechanical (Non-ASME Section III) Equipment," 
June 19, 1984 

SS-E18.11.01, "Quality Assurance Requirements for ASME Code, 
Section III Control Valves," May 26, 1983 

SS-E18.11.03, "Quality Assurance Requirements (Certificate of 
Conformance)," June 19, 1984 

IDP-N 51.05, "Preparation and Processing of Preliminary Design 
S Change Requests (P-DCR)," May 9, 1983 

IDP-N 51.03, "Modification Implementation and Control Modification 
Tracking Program," January 11, 1984 ,
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* " *IDP-N 54.01, "NUC PR Procuremen-t Request to EN DES," May 9, 1983 
« 

IDP-N 50.02, "Division of Nuclear Power and Engineering Design 
Interfaces," March 1, 1984 

ID-QAP 2.4, "Control of Modifications," March 30, 1984 

MEB-EP 23.5.5, "Specification of Quality Assurance Program Require

menta for MEB Requisitions," May 27, 1983 

F. Correspondence and Reports 

Memorandum from F. V. Chandler to J. A. Raulston dated August 13, 

1984, '"Browns Ferry Nuclear Plants Units 1, 2, and 3 - Report to 

NRC Resulting From NRC Meeting of May 24, 1984, on TVA's Environ

mental Qualification Program," including attachments 
(EEB 840813 938) 

Test Report 17503-1 from Wyle Laboratories dated January 6, 1984, 

"Control Equipment Consisting of Therminal Blocks, Pushbutton Opera

tors, Selector Switches and Contact Blocks and Various Cables" 

Letter from Richard T. Trosclair to N. M. Sprouse dated April 10, 

1972,"Contract 71C-3-54360, 70C-61-54041 and 69C5-64545" 

Test Report 3359B dated November 19, 1971, Inland Testing Labora

tories, Inc., "Report of Test on (20) Switching Components for 
Cutler Hamer" 

Memorandum from Eric Kvaven to James P. Darling dated August 10, 

1984, "Ri'port of the Task Force for Studying and Solving Procure
ment Problems in the Office of Nuclear Power (NUC PR)" 
(LOO 840810 294) 

Letter from R. H. Ector to George J. O'Dell dated April 6, 1984, 

"Brief Procurement Process Analysis of Field Services Branch 

Purchase Requisitions Originated June 1 to December 31, 1982" 
L12 840405 813) 

Report CH-8200-14 dated February 25, 1983, "Environmental Quali

fication Program," by Office of Power Quality Assurance and Audit 

Staff (OQA 830225 703) 

Memorandum from H. J. Green to R. L. Lumpkin, Jr., dated May 10, 

1983, "Quality Program Audit Report No. CH-8200-14" (OQA 830511 700) 

Returt BF-8400-03, dated March 1, 1984, "Browns Ferry Nuclear Plant 
Procuremnt/Storage Activities" (OQA 840220 701) 

Memorandum from M. N. Sprouse to N. J. Green dated November 6, 

1981, "Procurement of Materials, Components, Spare Parts, and 

Services, N-OQAM Part III, Section 2.1, dated Apiil 17, 1981" 
(EEB 811110 912)



* & a Memoranlum from G. A. Keller to Electrical Engineering Files 
dated August 23, 1983, "All Nuclear Plants - Development of a 
Comprehensive Environmental Qualification Program (CEQP)" 

Memorandum from T. G. Campbell to Those listed dated September 14, 
1983, "Procurement of Class IE Euipment - All Nuclear Plants 
Field Services" (L23 830815 884) 

Memorandum from T. E. Spink to CQAB Files dated October 19, 1983, 
"Meeting of Special Evaluation Te m - Environmental Qualification 
of Safety-Related Equipment with Duke Power" 

Memorandum from T. E. Spink to OQAB Files dated O)ctober 19, 1983, 
"Meeting of Special Evaluation Teim - Environmental Qualification 
of Safety-Related Equipment with Commonwealth Edison Company (CECO)" 

Memorandum from H. J. Green to James P. Darling, et al, dated 
July 25, 1983, "Browns Ferry and Sequoyah Nuclear Safety Review 
Boards' Annual Report for 1982" 

Memorandum from R. L. Lumpkin, Jr., to F. A. Szczespanski dated 
August 16, 1983, "Browns Ferry and Sequoyah Nuclear Safety Review 
Boards' Annual Report for 1982" (OQA 830816 700) 

Memorandum from H. J. Green to James P. Darling, et al, September 22, 
1983, "Browns Ferry and Sequoyah Nuclear Safety Review Boards' 
(NSRB) Annual Report for 1982" (L69 830916 800) 

Memorandum from P. R. Wallace to Those listed dated February 15, 
1984, "Browns Ferrry, Sequoyan, and Wattm Bar Nuclear Plants 
Haintenance Art ivity ol Clasas 1K Equipment" (DES R40209 002) 

Memorandum fro.' Harold R. Dentin, NRC, to William J. Dircks, NRC, 
dated January 21, 1983, "Equipment Qualification Program Plan" 

Form TVA 45 from George J. Odell to Dick Smith dated December 10, 
1984, "Materials Management Section Training Sessions" 

Memorandum from James L. Williams, Jr., to Those listed dated 
June 4, 1984, "Promoting a Better Understanding of TVA's Purchasing 
Function" 

Memorandum from Herbert S. Sanger, Jr., to W. F. Willis dated 
October 20, 19X3, "Public Law No. 98-72 - Mandatory 45-Day Waiting 
Period - Procurement and Personal Services Contracts" 

Memorandum froa W. F. Willis to Those listed dated October 31, 
1983, "Public Law No. 98-72 - Mandatory 45-Day Waiting Period 
ACT - Application to Procurement and Personal Services Contracts" 

Memorandum from James L. Williams, Jr., to Heads of Offices and 
Divisions dated November 3, 1983, "Public Law No. 98-72 - Manda
tory 45-Day Waiting Period - Procurement Contracts"
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Memorandum from Herbert S. Sanger, Jr., to Those listed dated 
November 8, 1983, "Public Law No. 98-72 - Mandatory 45-Day 

Waiting Period Act - Extent of TVA's VoLuntary Compliance for 
Power Program Contracts" 

Memorandum from H. M. Crine, Jr., to Those listed dated December 12, 

1983, "Public Law No. 98-72 - Mandatory 45-Day Waiting Period 

Act - Extent of TVA's Voluntary Compliance for Power Program 
Contracts" 

Memorandum from W. F. Willis to Thome listed dated February 3, 

1984, "Public Law 98-72 - Mandatory 45-o)ay Waiting Period 

Application to Procurement and Personal Services Contracts" 

Memorandum from J. A. Coffey to Those listed dated February 29, 

1984, "Public Law 98-72 - Mandatory 45-Day Waiting Period 

Application to Diviiion of Nuclear Power Procurements" 
(L25 840301 460) 

Memorandum from J. G. Holmes, Jr., to H. S. Sanger, Jr., dated 

March 15, 1984, "Public Law No. 98-72 - Mandatory 45-Day Waiting 

Period Act - Extent of TVA's Voluntary Compliance for Power 
Program Contracts" (LOO 840319 474)
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ATTACHMENT I 

SUGGESTED SOLUTION TO PROCUREMIENT PROBLEM 

NSRS offers an approach to solving NUC PR procurement. problems starting 
with the basic procurement function. An attitude change should occur 
whereby the procurement of items is considered for what it is--a very 
important function. Procurement within TVA is not simple and requires a 
level of expertise and knowledge not inherent in any position currently at 
the plants. The knowledge and experience must be tauglit and learned.  
Presently, the time delays and inadequacie. are associated to a large 
extent. with Individuals learning on their owis how to procure things. NSRS 
contends that procurement of items should be elevated in stature and 
importance to a professional level.  

To make the concept work, NUC PR should change its practice that everyone 
can and should be able to procure materials to one where a dedicated and 
trained staff provides all procurement services. People need to know how 
to procure things before they are faced with the task. With proper train
ing, a significant number of learning errors could be eliminated and the 
quality of the procurement process, both from a materials standpoint as 
well as a time delay standpoint, could be improved. A training program on 
the entire procurement process to include TVA's procedures, quality 
requirements, purchasing requirements, and Federal procurement requirements 
should be developed and provided to personnel performing a procurement 
function. Satisfactory completion of that training should be a requirement 
before an individual is allowed to procure anything.  

An extension to the training requirement coa~d be the establishment of a 
group whose responsibility is the procurement of materials. In that con
cept, engineers requiring items or services would go to the procurement 
group and specify what was needed. That group staffed with the necessary 
expertise would, in turn, prepare the necessary procurement documents, 
define the material specifications, quality requirements, and provide a 
completed procurement package ready for the approving official, be it the 
Plant Mianager or the Board of Directors. That staff would be responsible 
for assuring that the procurements were correct and require no further 
review or approval with the exception of the authorizing official(s) and 
interface directly with P131CH. Power Stores personnel and their ordering 
of stock items would not be included in this staff but would work closely 
with then on procurements of stocked quality level materials.
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I. PURPOSE AND SCOPE 

The NSRS performed an assessment of the results of the Black and 
Veatch (B&V) Independent Design Review of the Watts Bar Nuclear Plant 
Auxiliary Feedwater System to determine if we could support the policy 
committee report regarding the B&V review and to document areas where 
NSRS considered additional action was needed. The adequacy of the 

immediate corrective actions and the degree of "lessons learned" to 
other Watts Bar plant features and to the TVA nuclear program in 
general were assessed.  

The Black and Veatch initial and supplemental reports, the activities 

of the TVA program team and cognizant line organizations, the activi

ties of the TVA management policy committee and its report, the activ
ities of the policy committee task force and its report, discussions 
with the TVA line engineers and managers, and onsite verification form 

the scope and basis of the NSRS assessment. Since the full applica

bility of the Black and Veatch findings to all the TVA nuclear facili
ties has not been determined by TVA, NSRS will perform followup 
assessments where appropriate.  

II. EXECUTIVE SUMMARY 

From January through June 1984, the NSRS performed a review and 
analysis of the results of the Black and Veatch (B&V) Independent 
Design Review of the Watts Bar Nuclear Plant (WBN) Unit I Auxiliary 
Feedwater (AFW) System and the TVA activities in response to the B&V 
findings. The NSRS review covered the B&V initial and supplemental 
reports, the activities of the TVA program team and the cognizant line 
organizations, the activities of the TVA management policy committee, 
and the activities of the task force of the policy committee.  

The impetus of the NSRS effort was to assess: 

I. the quality and appropriateness of the B&V review and the selec
tion of the AFW system as the representative system; 

2. the technical adequacy and consistency of the TVA responses 
to the individual B&V findings; 

3. the determination of causes and ge,,eric applicability of findings 
and categories of findings to other WBN unit I systems and to 
other TVA plants; and 

4. the analyses and evaluations performed to determine the safety 
implications of the findings or categories of findings had the 
B&V activity not taken place.



The f.illouing conclusions were reached from the NSRS assessments; 

1. The AFN system was a good choice for a multidiscipline repre
sentative review. The BV review was generally complete in 
depth and technically competent. A weakness in the B&V review 
was the lack of detailed examination of the consequence6 of 
findings by onsite verification. Since the B&V review was based 
upon the FSAR of record in 1982 and further design changes or 
FSAR amendments have been and will be implemented, the degree of 
conformance with current regulatory positions could not be deter
mined. This could lead to continuing direction from NRC as the 
plant begins operation, particularly from the M&E Office.  

2. For the greater part, NSRS agrees with the resolution of specific 
findings. The notable exceptions are in the electrical discip
line (cable tray fill and treatment of protective devices) and in 
the structural discipline (embediments and attendent attachments) 
Followup discussion with EN DES, both in Knoxville and at the 
site, have led to resolution of the NSRS concerns in the struc
tural area assuming the current (post-BMV study) EN DES practices 
are formalized in the proper procedures. In addition to the 
specific technical disagreements, NSRS found the definition of 
the safety impacts of the findings to be inconsistent with the 
basic engineering and safety reasons for having the features in 
place. A second weakness was that the record of resolution of 
the findings was not uniformly and completely documented.  

3. NSRS substantially agrees with the task force grouping of find
ings into categories by way of determination of causes and the 
determination of generic applicability. In some cases more than 
one root cause could have been assigned a finding. Thus, the 
judgement of the reviewer ar to the more important factors could 
be questioned; however, these differences are considered of low 
consequence.  

4. The identification and correction of deviations or questionable 
conditions is a very important result of an effort such as the 
B&V review. Since a perfect plant or system is not likely to be 
found, the determination of the effect on the plant performance 
had the deficiencies not been discovered is deemed the most valu
able aspect of the BMV review program implemented by TVA. The 
NSRS assessments support the conclusions of the policy committee 
that there is no direct indication that any affected structure, 
system, or component would not have performed its safety function.  
The safety evaluations performwd by EN DES also support the con
clusion that the safety functions would be performed. However, 
it is the assessment of NSRS that some of the identified defi
ciencies could lead to indeterminant conditions or conditions 
adverse to quality and to safety which reduce the margin of 
safety. Further actions were and are required to assure the 
margin of safety committed in the FSAR are met.



Additional observations drawn from the results of the B&W review 
are; 

1. Considering the degree of completion of Watts Bar unit I, 
the number of deviations found by B&V which would probably 
not have been discovered otherwise was fairly high. This 
underscores the value of independent design reviews by 
parties outside the TVA system. The findings would have 
been much easier to correct or avoid had the review been 
conducted earlier in the design/construction process. For 
lessons learned value, the Bellefonte project should con
sider this assurance tool.  

2. The nature of the deviations i.,lirates a need to substan
tially upgrade the configuration management processes and 
personnel training programs in TVA.  

III. RECOMIENDATIONS 

A. R-84-19-WRN-l (Category 3) 

All controlled documents should be clearly identified for all 
plants. The purposes and uses for each of the documents should 
be delineated. Information contained in documents designated to 
be controlled should be assessed for contribution to the intended 
purpose and use. Superfluous information should be deleted and 
discrepancies in documents with overlapping information should be 
corrected. Establishing a verified "as built," rigorously docu
mented, should be assigned a very high priority.  

P. R-84-19-WBN-2 (Category 9) 

Procedure EN DES EP4.03 should be revised as has been verbally 
committed to reflect that visual examinations supported by field 
calculations are the basis for documenting acceptability of 
changes to or additional attachments to embedded plates in the 
field.  

C. R-84-19-WBN-3 (Cagegory 9) 

Consideration should be given to additional sampling for multiple 
attachments to imbedded plates made prior to February 1983 or an 
evaluation of the consequences of failure of I to 1% percent of 
the supports in view of the overstressed anchor in one of the 69 
plates already sampled.  

D. R-B4-19-WBN-4 (Category 20) 

The method.; and procedures for determining the proper values, 
physically setting, and verifying time delay relays settings 
should be reevaluated and indicated changes should be expedi
tiously made TVA-wide.



E. R-84-19-WBN-5 (Category 34) 

See recommendation for Category 3.  

F. R-84-19-WBN-6 (Category 35) 

The instantaneous trip breakers should be verified to be set in 
agreement with the intent of the National Electric Code. The 
documentation for the design as well as for the testing and 
operations of the equipment should reflect the proper values.  
The program should be implemented TVA wide.  

G. R-84-19-WBN-7 (Category 36) 

Criteria should be developed for field use to control actual 
cable tray fill levels and to provide a basis for QC inspection.  
A feedback system should be included from the construction forces 
pulling cable to the designers routing cable to avoid the over

fill problems to date. Although the problems at WBN 1 may be 
beyond fixing in many instances, expeditious action should be 
taken to upgrade the system for WBN 2 and Bellefonte.  

IV. DETAILS 

A. Background 

From September 1982 through February 1984, an independent review 
of the Watts Bar Nuclear Plant (WBN) auxiliary feedwater system 
was performed by Black and Veatch (B&V) to determine the confor
mance of the system to commitments docketed in the FSAR. A TVA 
program team provided responses and additional information to 
the B&V reviewers to resolve questions and define corrective 
actions for confirmed deviations.  

In a separate activity, a policy rommittee and a task force, both 
composed of senior TVA staff, evaluated the B&V findings for 
significance to other WBN unit 1 and 2 systems. The findings 
were evaludted for root cause and sorted into groups of similar 
rLure. Where deemed appropriate, safety evaluations were per
formed to determine the consequences to the plant had the B&V 
review not been performed and the deviations gone undetected.  

The B&V reviev findings were published initially in April 1983 
and supplemented in February 1984. The results of the TVA task 
force efforts are documented in their Harch 1984 report to the 
policy committee chairman. The policy committee efforts are 
documented in their suswary report to the EN DES Nuclear Engi
neering Branch.  

The NSRS was involved throughout the process by being represented 
on the policy committee, by participating in the continuing 
reviews of the B&V findings and the TVA responses and by perform
ing evaluations of the task force activities and report. The 
tisk force grouped the B&V findings into categories by determin-



ing the cauues and generic applicability. The NSRS has evaluated 
each of these categories and basically agrees with the groupings 
of the findings. In the following section the NSRS evaluation of 
the categories is discussed. Any recommended follow-up action 
resulting from these evaluations is set forth in section 11I.  

B. Discussion 

1. General Observations 

From an overall perspective, the B&V review showed that TVA 
did an acceptable design job in meeting the first order 
design requirements. Although there were a number of 
instances where the licensing cirusaiitments and licensing 
bases were not satisfied, further evaluations showed no 
cases where the ability to safely shutdown the plant was 
defeated. The deficiencies for the most part were failures 
to provide the additional margins of assurance committed in 
the FSAR. The basic causes for deficiencies involved lack 
of or poor training, failure to follow procedures, poor 
understanding of the commitments and lack of clear proce
dural definitions of commitments. In some instances the 
commnitments were not rigorously met because they were viewed 
as enhancements as opposed to firm requirements.  

Safety evaluations were performed by EN DES of the cate
gories of findings where the licensing bases were not. met.  
In all cases it was found that the ability to shutdown the 
plant had been maintained. The impacts of the reduced 
margin on overall plant safety and the effects of failure to 
implement the criteria for protective devices for plant 
equipment were not assessed.  

2. Task Force Category 3 

Category 3 contained 25 MVW findings where logic/control 
drawings did not agree with the electrical drawings. The 
identified cause for the category was failure to implement 
design review procedures as required by engineering proced
ure EP 4.25. The task force concluded the problems were 
generic to logic, control, schematic and connection diagrams 
throughout WBN units I and 2. The review was extended 
to three additional systems where similar problems were 
found. It was determined that corrective action was re
quired for both past and future work.  

The line organization has issued ECNs and FCRs to correct 
identifiied errors in hardware wiring and training was con
ducted in the I&C section of Sequoyah/Watts Bar Project 
(SWP) for EP 4.25. The drawings will be stamped to restrict 
the use to the intended function. No further reviews of 
other systems is planned to determine if other systems have



the same problems, in spite of the widespread problems iden
tified in the four systems that were reviewed. These prob
lems included instances where as many as 13 wires shown on 
one drawing were installed on the wrong terminals 
(FCR E-3508, system EA). Finding F805 identified a crosstie 
between normal and emergency 125 V dc systems. Schematic 
45W603-46-6R4 was different in many significant respects 
from logic diagram 47W611-3-4R2.  

NSRS agrees with the TVA line actions to the pnint of cor
recting known wiring errors. We do not agree that their 
corrective action for past and future work is adequate.  
Since the problems have been demonstrated to be common in 
the four systems reviewed, it is reasonable to assume the 
deficiencies are institutional and all the plant systems 
should be reviewed and deficiencies corrected. Further to 
knowingly allow discrepancies to continue to exist in over
lapping documents and depend upon a note to control document 
usage is very poor practice. Although the precise reason 
for the wiring errors cannot be ascertained, having con
flicting information on overlapping documents cannot be 
helpful in precluding such errors. Further, during opera
tions, personnel such as ROs, SROs, maintenance engineers 
and crafts rely upon such drawings as logic diagrams and 
schematics to perform their jobs. Allowing discrepant 
informatiost on any controlled document places too great a 
burden on the administrative control systems to preclude use 
for a wrong purpose and further errors attendent to this 
practice can be expected including further wiring errors and 
misoperating equipment. The correct way of handling drawing 
errors is specified in EP 1.26 "Nonconformances Rrporting 
and Handling by EN DES." It may be necessary to have more 
training in procedures at the management levels since these 
actions are being prescribed by managemert. NSRS recommends 
that all controlled documents should be clearly identified 
for all plants. The purposes and uses for each of the docu
ments should be delineated. Information contained in the 
documents designated to be controlled should be assessed for 
contribution to the intended purpose and use. Superfluous 
information should be deleted and discrepancies in documents 
with overlapping information should be corrected. Estab
lishing a verified "as built," rigorously documented, should 
be assigned a very high priority.  

3. Category 4 

Category 4 contained 12 B&V findings which the task force 
described as failure to design/maintain design records for 
the ANV system as specifically described in the FSAR. The 
task force identified cause was that TVA personnel were not 
aware of the FSAR statements. When the design changed, the 
FSAR was not uniformly amended to reflect the new designs.  
The problem was deemed generic to both WIN units and re
quired corrective action for past and future work.



A special engineering procedure (SEP 83-05) was written to 
verify the accuracy of the WBN FSAR. Additionally, EP 2.01 
was revised (revision 5) to upgrade the procedure for pro
cessing FSAR changes and EP 4.02 has been revised to require 
that engineering change notices (ECNs) describe FSAR changes 
needed as a result of the design change. NSRS reviewed the 
SEP to assess its completeness. Little guidance is offered 
to the reviewers of the FSAR as to the depth or method of 
review. Further the B&V review found deficiencies in the 
TVA response to IE Circular 81-13 and IE Bulletin 80-20.  
The SEP 83-05 review was restricted to FSAR sections; ques
tions, responses to IE bulletins, NPC generic letters, etc., 
were not included in the review. The SEP review may not 
nave corrected the deficiencies in the remaining comitments.  

NSRS reviewed a sample of the proposed FSAR revisions and 
found a number of inconsistencies. The problem was dis
cussed with OQA; a program was instituted by OQA to address 
the NSRS concerns.  

4. Task Force Category 5 

Category 5 had 10 findings where procurement forms and flow 
diagrams specified different requirements for various valves 
and qualification documentation was not tied to the design 
and procurement process. The task force concluded this 
category required corrective action fer future work and for 
past work as appropriate.  

The underlying problem for this cateogry was a breakdown in 
the ECN process. Although some of the problems were attri
buted to the inappropriate use of Sl ECNs, some breakdown 
in the ECN, squadchecking, and signature process occurred.  
Although the task force identified two EPs being changed or 
issued, the procedures in place at the time that these prob
lems developed were adequate if rigorously implemented. The 
NSRS agrees with the TVA and task force actions for this 
category.  

S. Task Force Cagegory 6 

Category 6 contains 7 findings of discrepancies between 
documents (analysis results, load tables, isometric draw
ings, flow diagrams, etc.) us~ed in the design of piping 
systems. The task force found this category required cor
rective action for both past and future work.  

The NSRS agrees in general with the TVA and task force 
conclusions for this category. But even though individual 
areas of the design may indeed have random and unique errers, 
an overview of these areas indicates a generic problem of 
implementation of procedures, attention to detail and lack 
of a really inlependent review process.



7. Task Force Category 7

Category 7 has 17 findings of nonconforming conditions 
in construction of previously inspected and accepted pipe 
supports. This set of findings required some modification 
to future activities; other TVA actions in place prior to 
the B&V findings are expected to resolve any deficiencies in 
completed work.  

All of these items were due to the pipe supports in the 
field being different from what was shown on the drawings.  
In many cases there were ECNs and FCRs pending when IMV 
did their study. This resulted in drawings being different 
thin Aeld conditions because CONST had not made the modifi
cations yet. Also, the NRC Bulletin 79-14 program, "walk
down," under WBN-QCP-4.56 had not been implemented when BMV 
did their study. The discrepancies probably would have been 
been corrected by the 79-14 program. There is no safety 
concern after implementation of the 79-14 program, and cor
rection of any deficiencies found, which is required prior 
to unit fuel loading. The pipe supports would have been 
inspected, and the ones with problems would have been cor
rected.  

7. Task Force Category 9 

Category 9 has 8 findings of failure to adequately control 
and evaluate embedded plate capacity when multiple attach
ments were made to the plate by construction. The task 
force concluded th.t corrective actions already identified 
and scheduled would have resolved the deficiencies and that 
some modification to planned corrective action for future 
work is needed.  

NSRS substantially agrees with the task force and EN DES 
responses and actions for this category except in the area 
of embedded strip plates.  

The initial NSRS review and discussions with cognizant 
EN DES designers concluded the findings relative to the 
strip plates would not have heen corrected by actions 
already identified nor would the deficiencies have been 
corrected by the corrective action plan identified. There 
is no control system to identify and maintain records of as 
built loads on the plates. With this lack of record or 
system, there is no way of knowing whether plates are over
loaded.  

NSRS has two points in question on this subject which lead 
to a direct safety concern: 

1. Alihough it was not discussed by B&V, the embedded 
plates have been analyzed with a "rigid" plate analysis 
as opposed to a "flexible" plate analysis. This can be



an unconservative analysis. Of 69 cases that were 
checked, an anchor on one plate was shown to be 
stressed beyond the allowable stress in the acceptance 
criteria and a stiffener was added as in documented in 
the corrective action NCR WBN-CEB-82-02. This is a 
generic issue since all plates are analyzed in the same 
manner. It should be recognized that NRC has not fully 
accepted the TVA assumptions in response to IE Bulletin 
79-02.  

2. Of much greater concern is the control of attachments 
to embedded plates. There is no bookkeeping system 
to keep track of the cumulative load on any individual 
embedded plate. Construction Specification N3C-928 
was Implemented in Februiry 1983 in response to the B&V 
findings to restrict locations of attachments. How
ever, there was still no system established to identify 
and control the cumulative load on each plate. This 
specification should have been more restrictive. On 
January 6, 1984 revision 2 of N3C928 was issued which 
allowed the EN DES representative onsite "by visual 
examination" to determine whether a detailed evaluation 
of the piate is required. The representative has no 
guidelines or acceptance criteria, but uses engineering 
judgement. NSRS has serious concerns with this reduc
tion in requirements. Black & Veatch had signed off on 
this finding on December 30, 1983 on the basis of the 
February 1983 revision of N3C-928. TVA relaxed the 
requirements in the specification seven days later.  
The only way to ensure that plates do not fail is to do 
an analysis using the actual loads or to compare the 
actual loads to the loads used in the prior analysis 
and show that the revised loads are within the envelop 
of the analyzed case.  

Based upon the second concern, NSRS visited VBN to review 
the visual examination process. The EN DES representatives 
were actually checkirg loads against the allowables, not 
just visually examiaing; however, the results were not being 
documented. After the NS,.S visit, OQA issued deviation 
report C03-S-84-0089-DOI and EN DES designers have agreed 
verbally with NSRS and in response to OQA for the deviation 
to revise Appendix 4 to EN DES EP 4.03 to document the field 
calculations as the basis of approval. This would eliminate 
our concern on the cumulative loads for attachments made 
under N3C-928.  

NSRS has a residual concern for all the multiple attachments 
made prior to February 1983. The sampling of 69 plates 
revealed one plate with an overstressed anchor requiring a 
stiffener. The EN DES cognizant designers should consider 
taking a larger sample to gain greater confidence tVat all 
the plates are adequate. If the additional sampling is not



done, consideration should be given to performing a safety 
evaluation of the supported members with a basis of 1 to 
lIý percent support failures since I in 69 of the embedded 
plates sampled had an overstress condition when compared to 
the allowable.  

B. Task Force Category 11 

Category 11 has 2 findings of inadquate documentation of 
operational modes data used in the analyses of piping sys
tems. These findings were classified as deviations from the 
licensing commitments and bases and required corrective 
action for both past and future work.  

A sampling program of rigorously analyzed piping was insti
tuted to provide assurance that no design problems remained.  
la.itially 20 problemss were evaluated and none required re
analysis. The sample problems represent approximately 10 
percent of the total number of rigorously analyzed problems.  
Another 30 percent have been updated for other reasons and 
the proper operational mode data were included.  

NSRS agrees with the TVA actions and conclusions for this 
category.  

9. Task Force Category 12 

Category 12 had one finding of failure by EN DES and CONST 
to properly implement and document the alternate analysis 
criteria for seismically supported piping. It was concluded 
that although there was a deviation from a licensing commit
ment, actions already being taken by TVA would have correct
ed the problem without reliance on the UVN study.  

NSRS agrees with the TVA actions defined in EN DES SEP 8218 
and SWP EP 43.21 dealing with alternate analysis problems 
and the task force conclusions.  

10. Task Force Category 13 

Category 13 had one finding in which termination infor
mation on documentation was, in error and was not updated 
to reflect the actual configuration. The task force review 
cnc~acuded based on a sampling of 40 additional AJV termina
tion records with no discrepancies that this finding was an 
isolated case and no further action is required.  

NSRS supports this conclusion.



11. Task Force Category 14

Category 14 had 22 findings where various supports on the 
AFW system had not been modified, redesigned, or initially 
designed per revised analysis of ECN 2576. The task force 
concluded the findings were departures from licensing com
mitments and licensing bases. Corrective action was desig
nated for both past and future work. The EN DES evaluation 
of the overallimplications of the discrepancies revealed 
that the problem was sobstantially isolated to the one ECN.  
A total of 5500 supports were reviewed--5000 in ECN 2576 and 
about 500 in ECN 3184 to support the conclusion. Although 
about 8 percent of the rupports covered by ECN 2576 required 
some censtruction modification, only one support covered by 
ECN 3184 required construction modification which very 
strongly supports the conclusion that ECN 2576 was an isol
ated occurence albeit over an extended period o, time.  

An evaluation of the support deficiencies showed that the 
reserve stress in the pipe was not exceeded such that even 
through a support may have failed, the piping w,uld not be 
overstressed. NSRS fully agrees with the- task force and 
EN DES conclusions and corrective actions for this category.  

12. Task Force Category 18 

Category 18 had one finding where a technical note on a 
piping support drawing was found to be invalid for some 
applications. It was concluded that the finding condition 
was a deviation from a licensing commitment but the licens
ing basis was met. There was corrective action for future 
work; no modifications to existing support bolting was 
required.  

NSRS agrees with the task force and EN DES evaluations 

and corrective action for this category.  

13. Task Force Category 19 

Category 19 had two findings where equipment could not be 
determined to be environmentally qu&lified to NUREG0588.  
These findings represented deviations from the licensing 
commitment; TVA already had a program in place which could 
have reasonably been expected to correct the problems.  

NSRS agrees with the TVA conclusions for this category.  

14. Task Force Category 20 

Category 20 had five findings where, as stated by the task 
force, no procedure existed for documenting preoperatitnal



testing determined time delay relay settings and the preop
erational test scoping document did not identify or require 

documenting the settings. The task force classified the 

findings as deviations from the licensing cumitmets but 

the safety conbequences were indeterminate. The task force 

documentation indicates the settings made prior to June 1983 

were documented adequately by an interim memorandum (EEB 

830614 439). The preoperation test scoping document and 

EN DES procedure SEP 83-11 have been written to require 

documentation of all the setLings determined after June 
1983.  

The NSRS evaluations of this problem showed the scope to 

be greater than the task force addressed in this category 

since there appears to have been no effective control over 

time delay relays. Corr?ctive actions for significant NICRs 
for these findings included procurement of new time delay 

relays to provide an adequate range. The existing relays 
would not allow setting the time called for on logic dia

grams, hence the logic had not been properly implemented.  
Thi3 may be related to the lack of protedures governing 

logic diagrams (Category 3). The extent of Lhe generic 
appliability review for this category is not clear to NSRS.  

The methods and procedures for determining the proper val

ues, physically setting, and verifying time delay relay 

settings should be reevaluated and indicated changes should 
be expeditiously made TVA-wide.  

15. Task Force Category 23 

Category 23 has two findings related to the AFN turbine pump 
trip and throttle valve not being included on the active 

valve list and the valve schematic not including the re

quired control room bypass and test indication nor auto
matic bypass of the open torque switch. It was concluded 
the discrepancies were deviations from both the licensing 

commitments and bases. Corrective action was required for 

past and future work. The evaluation for cause concluded 

the deficiency was an isolated error resulting frcm failure 

to include the valve on the active valve list. Including 
the valve on the active valve list, providing the auto

matic torque switch bypass and providing the control room 

indication of bypass and test of the thermal overload cor

rect the deficiency and the licensing requirements are met.  
The EN DES safety evaluation concluded the nuclear safety 

of the plant would not have been reduced if the deficiency 
had not been corrected.  

NSRS agrees the corrective action taken ii acceptable and 
the requirements are satisfied.



16. Task~ Force Category 25

Category 25 has one finding of flange evaluations being 
omitted in some analysis calculations. The task force con
cluded that the licensing commitment had not been met but 
evaluation showed the licensing basis was met. The correc
tive action included a 100 percent review of all completed 
calculations to assure flange qualification. Since the 
deficiency was attributed to individual errors, the correc
tive action for future work is to more clearly define the 
requirements.  

NSRS agrees with the EN DES corrective actions and conclu
sions.  

17. Task Force Category 30 

Category 30 has two findings of failure to satisfy design 
criteria for (1) mqnitoring operability and (2) providing 
adequate electrical protective devices for the motor-driven 
ANW pump lube oil pump. The task force concluded the licens
ing cowitment and the licensing basis were not met. The 
evaluation for causes revealed inadequate training and poor 
or lack of communications with NUC PR and EN DES. In review
ing other equipment, only one additional instance of failure 
to provide electrical protection was found. Thus the defi
ciency was not widespread. The EN DES safety evaluation of 
the two findings concluded there would be no safety concern 
had the defects not been corrected.  

NSRS agrees with the specific corrective actions for the 
identified problems for this category.  

18. Task Force Category 31 

Category 31 has two findings of editorial discrepancies in 
licensing documents. The findings did not represent com
promir~es of the licensing basis. The low number of errors 
found in this category support the conclusion that no action 
beyond correcting the identified errors is warranted, parti
cularly in light of the extensive efforts detailed in Cate
gory 4.  

NSRS agrees with the task force conclusions for this 
category.  

19. Task Force Category 32 

Category 32 has nine findings of incompstible hanger draw

ings and piping isometrics. The errors were deemed to be 
caused by checking and design verification of documentation 
between branches not being done as required by procedures.



The corrective action was to train designers in the proced
ural requirements. The errors did not result in any identi
fied safety concerns since much of the w:.rk was not complete 
and system walkdowns could be expectPI to identify any 
incorrectly placed or installed supports.  

NSRS has one residual concern with the EN DES corrective 
action. Since the root cause was inadequate training in 
procedure requirements, a continuing or periodic training 
program would appear to be needed. One time training is not 
felt to be totally adequate. Further, the corrective action 
was through SWP-AII R2, which appears to apply only to the 
Sequoyah/Watts Bar design projects not to TVA design 
projects in general.  

20. Task Force Category 33 

Category 33 has two findings of inddequate cable tagging.  
The two cited instances were the result of an oversight in 
one case (correct information, wrong color tag) and informa
tion being obscured on the tag due to wear and tear from 
rework in the other. No corrective action for past or 
future work was indicated since the frequency of occurence 
was low and walkthroughs are already designed to find and 
correct errors of this type. No safety concerns were ex
pressed.  

NSP-S agrees with the task force conclusions for this 
category.  

21. Task Force Category 34 

Category 34 has II findings where "out of function" features 
of drawings were not in agreement with the latest design 
drawings showing the detailed design of the "out of 
function" features. The task force concluded that the "out 
of function" features do not impact the technical adequacy 
of dkawings and are not used for design, construction or 
operation of the plant. No corrective action was deemed 
necessary.  

NSRS agrees with the technical impact conclusions reached by 
the task force; our recommendation for Category 3 is equally 
valid for this category.  

22. Task Force Category 35 

Category 35 has one finding where instantaneous trip 
settings for motor-operated valve breakers were not in 
accordance with EN DES criteria and vendor recomendations.  
The task force concluded the licensing commitment and the 
licensing basis were not met and corrective action was 
required for both past and future work. The EN DES safety 
evaluation concluded:



While these high settings were found to 
violate good design practice and could lead 
to a motor control center failure, the high 
trip settings would not prevent the safe 
operation or the safe shutdown of the plant.  

The basic cause of the deficiencies was lack of train
ing and knowledge of changed requirements and expedient 
decisions not to correct deficiencies when the require
ments were known not to have been met.  

NSRS has substantial concerns with the EN DES and task 
force resolution of this finding category. First, the 

s afety evaluation tabulates 444 breakers out of 610 
having settings greater than 1300 percent of the motor 
full load current. Of the 444 breakers, 385 were 
either reset or replaced and set. The remaining 59 
breakers were neither replaced nor reset and are still 
apparently not in compliance with the commitment to the 
requirements of TVA Design Standard E.9.2.1 (now super
ceded by a non-mandatory Design Guide E2.3.5, issued 
November 10, 1983) which references requirements of the 
National Electric Code (NEC). No justification was or 
has been documented for not resetting or replacing the 
59 breakers. This misapplication of the NEC require
ments as implemented by Design Standard 9.2.1 leaves 
TVA in noncompliance with the practices of industry as 
reflected in the NEC for motor circuit protection.  
This in turn places WBN in noncompliance with the FSAR 
commiitment although the FSAR does not directly commit 
to the NEC, the Design Standard clearly does and the 
Design Standard has not been met in all cases.  

A second and higher level concern is the failure of the 
cognizant EN DES personnel to properly consider appli
cable parts of the NEC. The EN DES safety evaluation 
very selectively quotes section 430-52 of the NEC by 
quoting an exception ". . . the setting of instantan
eous trip circuit breakers shall in no case exceed 1300 
percent of the motor full load current." Other parts 
of section 430-52 which are equally appiicable state: 
"The motor branch circuit short circuit and ground 
fault protective device shall be capable of carrying 
the starting current of tt'e motor. A protective device 
having a rating or setting not exceeding the value 
calculated according to the values given in Table 
430-152 shall be permitted." The maximum allowed 
setting in Table 430-152 is 700 percent of the full 
load current of the motor. The full wording of the 
exception quoted in the safety evaluation is "Where the 
setting specified in Table 430-152 is not. sufficient 
for the starting current of the motor, the setting of 
an instantaneous trip circuit breaker shall be permit
ted to be increased but shall in no case exceed 1300 
percent of the motor full load current."



The expressed EN DES electrical design practice and 
philosophy are not in concert with present day nuclear 
design logic or commion inidustrial practice. By NSRS 
reading, the stated EN DES positions do some injustice 
to the reasons for having protective devicez of any 
sort. Clearly protective devices should be set as 
closely to normal operating conditions as possible 
while recognizing the full ranp f conditions includ
ing starting loads and avoidjii uisance trips. The 
NEC specifies this clear philosopjay by using words such 
as "not exceeding" and "maximum" throughout. Table 
430-152 of the NEC specifies 1300 percent to be the 
maximum exception. The NEC does not specify that all 
the breakers should or can be se~tat'700 percent or 
1300 percent or any other given value.  

The EN DES safety evaluation is incomplete in that the 
consequences of the pervasive nature of the deficien
cies was not thoroughly considered. A worst case 
consequence was proposed which could lead to a fire 
which ci. ild disable a complete motor control center.  
It was further stated that the scenario, while 
possible, is so improbable as to be considered incred
ible. NSRS is concerned that broad conclusions have 
been re~ached with so narrow failure analysis and conse
quences determination being documented. The misappli
cation of the breakers exposes equipment to unnecessary 
challenge. These challenges can cause undetected 
failures which would not be seen during periodic test
ing. At the best, the deviations would have reduced 
safety margins even though single failure criteria may 
have been met; therefore, the deviations were signifi
cant to safety.  

The instantaneous trip breakers should be verified to 
be set in agreement with the intenit of the National 
Electric Code. The documentation for the design as 
well as for the testing and operations of the equipment 
should reflect the proper values. The program should 
be implemented TVA wide.  

23. Task Force Category 36 

Category 36 has one finding that the cable tray fill 
criteria are not assured of being met because of the 
less than conservative nominal values used for cable 
cross sectional areas in the cable routing program.  
After evaluation by designers, it was concluded that 
the licensing requirements had been met and no correc
tive actions are required for either past or future 
work.  

NSRS does not agree that the licensing comitment has 
been met; it is not clear that the licensing basis has



been met. The WBN FSAR states that " . low-voltage 
power cable tray fill shall be limited to a maximum of 
30 percent of the cross-sectional area of the tray, 
except when a single layer of cable is used. Cable 
tray fill for control and instrumentation cables shall 
be limited to a maximum fill of 60 percent of the 
cross-sectional area of the tray." The supporting EN 
DES documentation for the conclusion that the licensing 
requirements had been met was based upon considerations 
of dead weight, ampacity and heating value of combust
ibles in isulation and jacket materials. While NSRS 
agrees these are important considerations, there are 
others such as mechanical protection of the cables from 
missles or casual hazards.  

The FSAR describes a fully automated computerized 
system to route cables and to control cable fill using 
the criteria stated above. There is not a variable to 
control for cables of the same guage but different 
diameter; there is no formal feedback procedure to 
alert the designer, when for vagaries of construction, 
that the tray is full physically before all the cables 
are installed as computer routed. Further, no accept
ance criteria have been provided for either the instal
ler or a QC inspector to use to consistently determine 
that a tray is physically full.  

Although not a part of the findings in task force 
Category 36 additional conditions adverse to quality 
noted by NSRS during a field trip to WBN to observe the 
cables in cable trays were: 

1. Excess cable coiled and hanging from edges of 
cable trays.  

2. Excess cable coiled and lying on the floor 
where people have to walk to access areas of 
the plant.  

3. No record of megger test results for cibles.  

EN DES snould develop acceptance criteria to be used by 
construction forces as well as the QC inspectors which 
define fill in measurable terms to supplement the 
arithmetical computer methodology. The additional 
problems above must be resolved. Until these defi
ciencies are corrected, TVA can not adequately justify 
that the licensing requirements are satisfied in full.  
NSRS believes safety evaluations should be made of the 
conditions described prior to substantial plant 
operation.



24. Task Force Category 37

Category 37 has one finding where valve wiring circuits 
were designed such that the red and green indicating 
lights on the unit control board would light dimly upon 
malfunction of the PAuto contact of tbe Westinghouse W2 
control switch on the unit control board. It was 
concluded the design did not satisfy either the licens
ing commitment or basis and corrective actions were 
taken. EN DES recognized the requirement; however, the 
failure was a random design error in conjunction with 
inadequate design verification. The circuits with W2 
switches were reviewed and the deficiencies were 
corrected when found.  

NSRS agrees with the EN DES corrective action taken.  

25. Task Force Category 36 

Category 38 has two findings of failure of the thermal 
overload bypass circuit designs to meet the require
ments of RG 1.106 and IEEE 279-1971. The task force 
concluded the licensing basis had been met and no 
corrective action was required.  

NSRS agrees with the EN DES and task force resolution 
for this category.  

26. Task Force Category 39 

Category 39 has one finding where the specific configu
ration of 6.9kV bundled cables in trays had not been 
tested for the effects of fire retardant coating on the 
ampacity of the cable. The task force concluded the 
licensing comitment had not been met but the basis had 
been satisfied. An evaluation of the condition was 
prepared as part of the policy committee activity and 
was presented to NRC for acceptance.  

NSRS agrees with the conclusions and actions taken by 
EN DES and the task force for this category.
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I. SCOPE

This review deals with the decay heat removal system (DHRS) at 
Bellefonte Nuclear Plant (BLN) and was restricted to a functional 
review of the system. That is, the various functions and design 
requirements were identified, and the design of the DHRS was then 
compared to the identified criteria. Both external documents (e.g.  
regulatory guides, standard review plan, etc.) and internal documents 
(e.g. FSAR, design criteria, etc.) were examined to determine the 
functional requirements for the DHRS. The review was limited to 
meche. ical and fluid aspects of the design. Electrical and instrumen
tation requirements were not reviewed in detail. A detailed check of 
the adequacy of the DHRS in mitigating a loss of coolant accident 
(LOCA) was also not included in the review scope. A detailed review 
of these areas will be made and documenLed in a separate report.  

II. BACKGROUND 

The BLN decay heat removal system is typical of B&W's standard design 
for 205 FA plants. The decay heat removal system at BLN per-arms a 
number of safety-related functions and some nonsafety-rciated 
functions. The safety-related functions include decay and sensible 
heat removal, supply low pressure injection, recirculation cooling, 
piggy-back cooling, spent fuel cooling, auxiliary pressurizer spray, 
reactor vessel overpressure protection, and long-term cooling.  
Nonsafety-related functions include filling and draining the refueling 
canal and reactor coolant purification during refueling. The DHRS is 
the safety-related method of cooling the reactor from 305°F to cold 
shutdown. It is NSRS's position t!at cold shutdown is Lhe most stable 
and safest plant condition in offt-normal conditions, such as after a 
failure which requires maintenance. Thus, it plays an important role 
in plant safety. The diversity of its functions results in many 
design requirements being placed on the system. The DHRS was chosen 
since it plays an important role in safe plant operation and in acci
dent mitigation and embodies many plant interdependent features. In 
this report the conceptual design of the system was examin:d to verify 
that the design meets the design bases for the system.  

III. CONCLUSIONS/RECOMMENDATIONS 

The conceptual design of the mechanical portions of the DHRS is 
generally acceptable with the following potential concerns: 

A. R-84-22-BLN-01, Adequacy of Low Temperature Reactor Vessel 
Overpressurization Protection 

FSAR Figure 5.2.2-3 indicates that at reiueline temperatures, the 
maximum allowable reactor coolant s:stem (RCS) pressure is 
approximately 450 psig. However, the ovetiressurization calcula
tions indicate a maximum RCS pressure of ?25 psig at the DHR 
discharge to the cold leg. (Refer to FSAR section 5.4.7.2.1 and 
5.2.2.11).



NSRS recommends that additional low temperature reactor vessel 
overpressurization protection measures be instituted and docu
mented in the design basis for BLN.  

B. R-84-22-BLN-02, Adequate Design Hargin for DHR Isolation Valve 
Opening 

FSAR Figure 5.2.2-3 indicates that the DHR suction isolation 
valves must be open when the reactor coolant teoperature falls 

below 305°F to ensure adequate low temperature reactor vessel 

overpressure protection. Bellefonte General Operating Instruc

tion BLGOI-IC also requires the operator to open the DHR isola

tion valves at 305°F. The DHR pump equipment specification, B&W 

document No. 08-1130000007-07 lists the maximum liquid tempera

ture of the pump suction as 305°F. Thus it appears that there is 

no margin in the design for instrument error and operator action.  

NSRS recommends that additional temperature margin be incor

porated into the DHRS design and be documented in the DHRS design 
basis.  

IV. DETAILS 

The functions of the DHRS are defined in several documents, but the 

principal functions are contained in the design criteria document for 
the DHRS, reference A, and in the B&W system description for DHRS, 

reference J. Regulatory requirements for each of these functions were 
compiled and the design of the DHRS was compared to the compilation.  
Instrumentation adequacy was assessed by reviewing the available 
operating instructions and the limits of system operation. No attempt 
to perform a human factors engineering review was made.  

The review concentrated on the fluid and mechanical aspects of the 

DHRS. Detailed electrical aspects of the instrument, control, and 
power circuitry for the system were not reviewed. The sections below 
summarize the results ot the functional review.  

A. Remove Decay Heat and Sensible Heat 

The DHRS pumps ý000 gal/min of reactor water through the decay 
heat removal heat exchangers. Component cooling water system 

transfers heat from the DHR Hx to the essential raw cooling water 
(ERCW) system. The ERCW system then carries the heat to the 

ultimate heat sink. Thus, decay and sensible heat are removed 
from the RCS. The decay heat removal heat exchangers are sized 
to remove 4.1 x 10 Btu/hr which is adequate for normal opera
tion. A bypast line around the heat exchangers and throttling 
valves provides the means of controlling the RCS temperature to 
within limits. (There are maxisum cooldown rates and an absolute 

minimum temperature limit.) Both trains of DHR are needed to 
cool the RCS from 305F to 1406F witnin 14 hours as specified in 
the system description. The use of unly one train lengthens the 

cooldown time considerably to about 140 hours to reach 140*F.



However, the RCS temperature can be reduced to 212°F in about 9 
hours using only one train of the DHRS. These longer times do 
not meet the recommendations in proposed R.G. 1.139 (i.e. 36 
hours to cold shutdown after a single failure), but this is a 
rather arbitrary limit. There is little safety significance in 
not meeting these times with the DHRS since the RCS can be 
quickly depressurized to atmospheric pressure if needed.  

During refueling the DHRS cools the reactor coolant system and 
the refueling canal. This is accomplished in the same manner as 
plant cooldown. A small flow from the canal does go through the 
purification system and the DHR can be aligned to circulate this 
flow.  

B. Supply Low Pressure Injection 

The DHR pumps also serve as the low pressure injection (LPI) 
pumps following a LOCA. They are required to deliver 5000 
gal/min to the reactor vessel at a pressure of 100 psig. The 
pumps appear adequate for this task by developing a minimum of 
385 feet tdh at 5000 gal/min. This leaves an allowance of about 
70 psi pressure drop in the piping from the pump to the reactor 
vessel. Pumps are automatically started and valves automatically 
opened on an engineered safeLy features actuation system (ESFAS) 
signal (triggered by low reactor pressure, high containment 
pressure, or low steam generater pressure). Hinimum flow is 
provided by a recirculation line from the DHR cooler outlet to 
the pump suction. This flow (125 gal/min) has been properly 
accounted for in sizing the pumps.  

The LPI function of the DHRS is required to be single failure 
proof. The design appears to meet this requirement with two 
independent, full-capacity trains. The initiating LOCA could 
afft:t the availability of some portions of the DHRS, but the LPI 
function can still be satisfied with a single failure. Cavitat
ing venturies are used to limit the flow between the two LPI 
injection points to accowmodate situations where the initiating 
LOCA breaks an injection line and a single failure fails one LPI 
train. A detailed review of the LPI function was not undertaken 
but will be included in a review of LOCA mitigation at BLN.  

C. Recirculation Cooling Post-LOCA 

The DHR/LPI function automatically switches its suction from the 
BM (borated water storage tank) to the RBES (reactor building 
emergency sump). Thus, reactor coolant is recirculated. Low 
level in the BUST triggers this switch by first opening the sumap 
isolation valves and then closing the BWST suction valves (after 
the RBES valves are 90 percent open). The cross connection to 
the makeup pumps is also autoaatically opened. (The makeup pumps 
double as the high pressure injection (HPI) pumps.) This 
"piggy-back" mode ensures that flow continues through the DHR 
pumps if the reactor pressure is high.



There is adequate net positive suction head (NPSH) available for 

the HPI operating mode. R.G. 1.1 was used to calculate the NPSH 

available with the conservative assumption that the sump fluid is 

at saturation. Thus, only the elevation difference of the sump 

and the pump suction is assumed to contribute to NPSH. The snap 

is the more limiting case since the DWST is subcooled consider

ably.  

D. Piggy-Back Cooling 

The discharge of the DHR pumps is automatically aligned to the 

suction of the HPI pumps on a low BWST level signal. This 

en. ures adequate flow through the DHR pumps to prevent pump 

damage in the event that the RCS pressure is above the DHR pump 

shutoff head. This is needed since the minimum flow line from 

the DHR pumps is isolated automatically on low BWST level to 

Oreclude pumping contaminated water from the sump to the BWST.  

The LPI discharge valves are left open so that as the RCS 

pressure drops the DHR pumps can deliver flow directly to the 

reactor vessel. When this flow (direct to vessel) is greater 

than 700 gal/min, the piggy-back flow can be safely stopped.  

There is sufficient flow information for the determination of 

this flow, but several different flows must be algebraically 

summed to obtain the information. This procedure is adequate, 

however, since it is not critical to the safe shutdown of the 

plant.  

E. Spent Fuel Cooling 

The DimS can be used to provide cooling to the spent fuel pool as 

a backup to the spent fuel cooling system. One train of the DHRS 

is adequate to cool 1-1/3 cores of fuel in the pool, the design 

condition for the pool cooling systems. The reactor should be 

defueled before placing the DHRS into the spent fuel cooling mode 

since manual valves need to be aligned, which results in the DHRS 

being unavailable for reactor cooling or low pressure injection.  

The spent fuel cooling system (SFCS) consists of two trains, but 

for the case of 1-1/3 cores in the pool, both spent fuel cooling 

trains are needed. The DHRS flow to the fuel pool will require 

throttling since the DHRS normal flow Is 5000 gal/min and SFCS 

flow is 1650 gal/min per pump. This throttling can be accom

plished by the valve in the decay heat cooler outlet. Tempera

ture can be controlled with the cooler bypass valve. Sufficient 

instrumentation exists to allow the operator to accomplish these 

actions.  

F. Provide Auxiliary Pressurizer Spray 

If the reactor coolant pumps (RCP) are tripped for any reason, 

the normal source of pressurizer spray is lost (i.e. the RCF 

discharge). If the reactor is at a high pressure, the makeup 

pumps are used to supply bigh pressure spray through a length of



2-inch DMRS piping to the pressurizer spray line. At low pres
sure, the DHR pumps can be used to supply the spray flow. The 
spray connection is located at the decay beat cooler outlet 
which results in the head available for spray flow being the 
pressure drop across the DHR throttling valve and the pressure 
drop in the piping to the reactor vessel. The design calls for a 
maximum flow rate of 150 gal/min through this line. This value 
is verified during the preop test since the available head 
appears to be small and there are a number of valves in the 
2-inch line. Throttling of the spray flow is done by two valves 
operable from the control room in a parallel flow arrangement.  
The throttling capability is necessary for matching the depres
surization rate to the cooldown rate. The parallel flow paths 
also ensure that if one motor-operated valve fails to open, there 
still exists a flow path for auxiliary spray. The valves are 
powered from different trains of the class JE electrical system.  
Since most accidents are required to be mitigated without offsite 
power, these valves are needed for a timely depressurization of 
the primary system.  

G. Low Temperature Reactor Vessel Overpressurization Protection 

The decay heat removal system contains two relief valves, one in 
each drop line t. the DHR pumps from the RCS, which provide 
overpressure protection from the RCS at low temperatures. Each 
valve is sized to provide 100 percent of the required relief flow 
for a variety of overpressure events. The overpressure events 
include energizing all pressurizer heaters, loss of all decay 
heat removal, and spurious start of the HPI pumps. The start of 
the HPI pumps was the most limiting event. The relief valves 
were originolly placed in the design to provide overpressure 
protection for the DHRS. However, recent NRC concerns on the 
need for low temperature RCS overpressure protection has prompt-d 
the use of these same valves for RCS protection. The relief 
valves appear adequate for DHRS overpressure protection.  

The u~e of these valves to protect the reactor vessel, however, 
has some problems. The relief valves are located downstream of 
the decay heat letdown isolation valves. Thus, there are two 
isolation valves between the RCS and the relief valves. However, 
since the valves provide low temperature pressure protection, 
there needs to be some method of isolating them from normal 
operating pressures. In order to prevent a possible brittle 
failure of the reactor vessel, overpressure protection must be 
provided. As the temperature of the reactor vessel decreases, 
the maximum allowable pressure in the vessel decruases. YSAR 
Figure 5.2.2-3 shows this relationship. At refutling tempera
tures, the maximum allowable RCS pressure is about 450 psig, 
while above 3051F the maximum allowable pressure is 2,500 psig.  
The problem with the design is that the decay beat isolation 
valves must be open before the low temperature pressure protec
tion is needed, but after the RCS temperture is below the maxi
mum DSS suction temperature. FSAR Figure 5.2.2-3 ,hows that the 
DIRS suction lines must be open at 305"F after the reactor vessel



has sustained 32 effective full power years of operation since 
the pressurizer safety valves no longer provide reactor vessel 
overpressure protection. The decay beat pump specification 
states that the maximum suction temperature of the pump is 305*F.  
Thus, the maximum temperature and the minimum temperature for 
opening the DHR isolation valves are both 305OF which leaves no 
margin for instrument errors or operator action. When instrument 
errors are taken into account, there exists the possibility of 
exceeding the maximum DHR suction temperature which may damage 
the pumps or exceeding the pressure-temperature limits of the 
reactor vessel.  

The calculations done for the reactor vessel overpressure protec
tion are the sawe calculations done for the DHR overpressure 
protection. The problem is that the worst case assumptions for 
the DHR case are not the worst case for the reactor vessel. A 
plot of the allowable RCS temperature versus pressure (FSAR 
Figure 5.2.2-3) shows that at refueling temperature (140*F) the 
allowable RCS pressure is only about 450 psig (estimated). The 
DHR relief valves were sized to prevent the DHR suction pressure 
from exceeding 500 psig (FSAR section 5.4.7.2.1). The over
pressurization calculations indicate a maximum RCS pressure of 
725 psi& at the DHR discharge cold leg connections. Thus, it 
appears that these relief valves may not provide adequate reactor 
vessel pressure protection unless additional measures are taken.  

The possibility of low temperature repressurization event closing 
the DHR isolation was investigated. The DHR letdown isolation 
valves will automatically close above a pressure of 620 psig in 
the RCS. If one considers the single failure criteria in 
mitigating an overpressure event, then the closure of some of the 
decay heat isolation volves could render some of the relief 
valves unavailable. However, there does not appear to be a 
single failure that would render both relief valves unavailable, 
and one relief valve should be adequate per the FSAR analysis.  
Thus the isolation valves should remain open during a repressuri
zation event.  

H. Lon&-Term Cooling 

The DHR may be required to operate for many weeks after a LOCA.  
There was a concern that boron may tend to concentrate in the 
reactor vessel during the long period of time and could 
crystalize out of solution as the reactor vessel cooled. This 
might possibly result in some cooling channels being blocked and 
fuel overheating (termed the "bone-china syndrome").  

The Di1 establishes a positive flow through the reactor vessel by 
opening the dump-to-sump valves. These lines run from the hot 
leg to the reactor building emergency sump (RUS). The DHR draws 
from the IrBS and discharges into the reactor vessel. These 
lines each have redundant isolation valves to ensure that flow 
from the ICS can be terminated, if necessary, with a single



action failure. Furthermore, a total of four lines are used 

which ensures that a dump-to-sump flow can be established with an 
assumed single failure and the consequences of the initiating 
LOCA. Motive power for these isolation valves is normally 

removed during power operation. The operator manually initiates 
the dump-to-suap feature within 24 hours of a LOCA by establish

ing a flow path from at least one hot leg to the sump.  

I. Nonsafety-Related DHRS Functions 

The DHRS has two nonsafety-related functions, filling and 

draining of the refueling water canal and plant purification 

during refueling. The 5000 gal/min flow from one pump of the 
DHRS can be aligned to draw from the BWST and discharge into the 
canal. Handwheel-operated valves are used to align the discharge 

to the refueling canal. The DHR can also partially drain the 
refueling water canal. Handwheel-operated valves allow water to 

be drawn from the canal and discharged to the BWST. The water 

level can be lowered to the reactor vessel flange only. The 

spent fuel cooling system normally accomplishes these functions.  

The DHR also can route water to the makeup and purification 
system during refueling. This allows water cleanup and purifica
tion for chemistry control. These functions appear to be 

adequately implemented.  
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I. SCOPE

This review was restricted to a review of how the main steam system 
design meets the functional and licensing requirements necessary to 

mitigate a steam line break. Tornado-induced steam line breaks were 

included in the review scope. TVA internal design documents were used 

to define and describe the main steam system. This design was com

pazed to regulatory requirements, licensing commitments made in the 

FSAR, and to interface requirements placed on the design by Babcock 

and Wilcox (B&W), the nuclear steam supply system (NSSS) vendor. Only 

safety-related or important-to-safety aspects of the main steam system 

were reviewed.  

II. EXECUTIVE SUMMARY 

The NSRS assessment of the mitigation of postulated steam breaks at 

BLN indicates that some design changes may he necessary in the area of 

preventing two-steam-generator blowdowns and in tornado protection for 

the main steam isolation valves (MSIVs). In particular, it appears 

that the present design does not meet the single failure criteria for 

some steam line breaks and for the design basis tornado.  

Of particular concern to NSRS is the conclusion that the BLN FSAR does 

not accurately represent the design bases for the main steam system as 

is required by IOCFR50.34. The TVA internal criteria exempt the MSIVs 

from the single failute criteria. The FSAR, however, does not reflect 
this philosophy but commits to single failures after some steam line 

breaks. Also the MSIVs in one steam valve vault are not protected 
from tornado missiles. This results in the plant being vulnerable to 

tornadoes. Finally, there are several discrepancies between licensing 

commitments in the FSAR and the plant design. NSRS's overall assess
ment is that the present design of the main steam system may be 

deficient and/or that the design documentation requires improvements.  

III. BACKGROUND 

The design of pressurized water reactors (PWRs) has traditionally 
contained only one MSIV per steam line while boiling water reactors 

(BWRs) have had two MSIVs. In the early seventies the NRC attempted 

to require that Combustion Engineering (CE) place two MSIVs in each 

steam line as a part of CE's standard plant de-'n. CE fought this 
attempt and the matter was resolved in licensing hearings. The con

clusion of the hearing process was that one MSIV per steam line was 

judged as sufficient since the turbine stop valves (TSVs) close 

reliably and could be used as a backup to the MSIVs. However, it was 

recognized that there are several branch lines between the MSIVs and 

the TSVs which may not automatically isolate on a turbine trip.  

Therefore, the NRC required that these leakage paths be identified and 

quantified, and that the total leakage be shown to be acceptable.  

These results, however, were not documented as formal licensing 
requirements, but it was understood by the NRC and the utilities that 

these matters would be pursued only in the questions to the FSAR. In 

the midseventies this dichotomy was broLght,.to NRC's upper manage

ment's attention by dissenting reviewers and resulted in considerable



internal discussion. The NRC published NUREG-0138, reference A, to 
establish a uniform basis for this issue and to document their justi
fication of a single MSIV. The issue was resolved by allowing credit 
to be taken for valves downstream of MSIVs closing or remaining 
closed. These valves include the turbine stop valves, the moisture 
separator/reheater intercept valves, and the turbine bypass valves.  

The justification given for this position is based on an analysis of a 
main steam line break and whether the mitigating equipment needs to be 

seismically qualified. The staff concluded that the use of the 

nonsafety grade equipment as a backup to safety equipment was accep
table for a main steam line break at a PWR. This position was 

supported by a simplified analysis of a steam line break which showed 

that the consequences of a two-steam-gentrator blowdown were not as 

severe as those which result from a large LOCA. Therefore, less 
strict quality standards could be applied to the mitigation of a steam 

line break as allowed by Criterion I ol Appendix A to IOCFRSO. The 

position was further supported by the NRC staff's estimation that the 

probability of a main steam line break, an earthquake, and the failure 

of an MSIV to close was low; and thus the overall safety of the plant 

would not be strongly affected by the occurrence of the postulated 
scenario. The possibility of tornado-induced steam line breaks was 

not considered in NUREG-0138. The NRC has revised their Standard 
Review Plan, references B and C, to allow the use of nonsafety-grade 

equipment as a backup to safety-grade equipment in mitigating a main 

steam line break. Thus the licensing requirements have become more 
formalized as a result of the internal NRC dissent.  

In reviewing FSAR submittals the NRC has been using the licensing 
position described above. As part of this review, the NRC has asked 
TVA to provide information concerning BLN flow paths between the MSIVs 
and the turbine stop valves (see FSAR question 430.67, reference D).  
This question requests a list of flow paths, flow rates, valves, and 
their method of closure in order for the NRC to evaluate how TVA 
complies with issue number I of NUREG-0138, the use of turbine stop 
valves as a backup to the MSIVs. The total flow rate from all the 
unisolated paths between the unaffected steam generator and the 
turbine stop valves has to be shown to be acceptable if the stop 
valves are to be used as a backup to the MSIVs after a steam line 
break. The NRC also required the Yellow Creek Nuclear Plant (YCN) to 
assume the failure of an MSIV as evidenced by their questions on the 
YCN PSAR (references E, F, and G). Pebble Springs Nuclear Plant also 
was required to postulate the failure of an MSIV. Thus it was NRC's 
pattern and practice to require that applicants postulate the failure 
of an MSIV.  

IV. CONCLUSIONS/RECOMMENDATIONS 

A. NSRS concludes that TVA has not met the requirements of 
lOCFR50.34 inasmuch as the design bases for the main steam system 
which have been implemented are not accurately '!.scribed by the 
BLN FSAR. Specifically, TVA does not consider failure of the 
main steam isolation valves to be credible, as stated in the 
design criteria for the main steam system, since the valves have 
redundant closure signals. However, the BLN FSAR does consider



single failures of MSIVs. Therefore, the FSAR conflicts with 
TVA's internal design criteria.  

R-84-25-BLN-01. NSRS recommends tha.t TVA resolve the conflict 
between the FSAR and the design criteria and document the resolu
tion in the design criteria or FSAR as appropriate.  

B. NSRS (oncludes that the present main steam system design does not 
meet regulatory requirements in the following area. NUREG-0138, 
issue 1, allows credit for the turbine stop valves in preventing 
a two-steam-generator blowdown after a steam line break end the 
failure of an MSIV. However, the design arrangement at BLN is 
such that in the event of a break, as postulated in NUREG-0138, 
the closure of the turbine stop valves will not terminate the two 
steam generator blowdown since the steam lines are cross
connected by a 42-inch-diameter header upstream of the stop 
valves. Furthermore, the NRC in FSAR question 430.67 asked TVA 
to provide additional information in the FSAR concerning all flow 
paths between the MSIVs and the TSVs. In TVA's response to this 
request, the 42-inch-diameter crosstie header between th- main 
steam lines was omitted. NSRS concludes that the answer to FSAR 
question 430.67 is not complete.  

R-84-25-BLN-02. NSRS recommends that design modifications be 
made to provide redundancy in the' isolation of steam lines as 
required by NUREG-0138 or that conservative analysis of a two
steam-generator blowdown event he completed which shows that the 
consequences are acceptable. Additionally NSRS recommends that 
the response to FSAR question 430.61 be amended to more 
accurately reflect the design of BLN.  

C. NSRS concludes that the present design of the main steam system 
does not comply with commitments made in the BLN FSAR in the 
following areas: 

1. Section 3.6.2.1.2.1.5 of the FSAR states that pipe breaks 
outside of the main steam valve vaults do not jeopardize 
equipment within the main steam vaults. However, report 
CEB77-10 states that break SM B-94 may damage the "A" steam 
generator MSIVs.  

R-84-25-BLN-03. NSRS recommiends that the design of BLN be 
modified to prevent all steam line breaks outside oi the 
valve vault from damaging an MSIV or demonstrate that the 
break does not damage the MSIVs.  

2. Section 3.6.2.1.2.1.5 of the BLN FSAR states that the pipe 
break exclusion applies only to the 32-inch-diameter main 
steam piping and to the 20- and 22-inch-diameter main feed
water piping. However, CEB report CF.B 77-10 does not postu
late any breaks in any size piping within the main steam 
valve vaults.



R-84-25-BLB-04. NSkS recommends that the inconsistencies in 
BLN design be corrected and that the commitments in FSAR 
section 3.6.2.1.2.1.5 and CEB 76-13 be fully met.  

3. FSAR section 3.5.2 states that if tornado missles damage the 
main steam lines and isolation valves in the unprotected "A" 
steam valve vault, that the plant can be cooled down as 
described in FSAR section 15.1.5 with single failure 
capability. However, if this described scenario occurred 
and an HSIV in the "B" main steam valve vault were postu

lated to fail open, then a two-steam-generator blowdown 
would occur which the turbine stop valves would not be able 
to terminate. The BLN FSAR states in section 10.3 that the 
design of the main steam system prevents the uncontrolled 
blowdown of two steam generators after a steam line break 
and a postulated single failure.  

R-84-25-BLN-05. NSRS recommends that the design of the main 
steam system or the main steam valve vaults be modified to 
comply with the requirements of FSAR sections 3.5.2, 10.3, 
and 15.1.5 or that an analysis of a two-steam-generator 
blowdown event be made which shows that the consequences are 
acceptable.  

D. The maximum allowable steam flow rate from the unaffected steam 
gererator after a steam line break needs to be documented in the 
design bases for the main steam system. NSRS was unable to find 
evidence of these considerations by the NSSS vendor in the design 
bases for the main steam system.  

R-84-25-BLN-06. NSRS recommends that the maximum allowable steam 
flow rate from the unaffected steam generator after a steam line 
break be established by the NSSS vendor based on the analysis of 
such steam line breaks and that this flow and its basis be docu
mented in the design bases for BLN and be traceable to the NSSS 
vendor's analysis.  

V. DETAILS 

A. Main Steam System Description 

The BLN main steam system connects the steam generators with the 
turbine generator. The design includes four main steam lines, 
two from each steam generator, one main steam isolation valve 

(MSIV) per line, a 42-inch header cross-connecting the steam 
lines, eight turbine stop and control valves, and several connec
tions for a variety of purposes. The conceptual design ot the 
system is depicted on the design criteria diagram, main and 
reheat steam system, reference H. The steam lines run from the 
steam generators into the main steam valve vaults, one vault for 
each steam generator. The valve vaults are designated "A" and 
"B" and cuntain the steam lines from the "A" and "B" steam 
generators respectively. Reference 1 shows the steam line 
routing from the steam generators to the valve vaults. Inside



each valve vault, there are several lines and valves in the main 
steam system including the following: 

1. Eleven main steam safety valves.  
2. One MSIV per steam line.  
3. Steam supply line and isolation valves to the auxiliary 

feedwater turbine.  
4. Modulating atmospheric dum; valve and bypass.  
5. MSIV bypass line and valve.  
6. Line to startup and re.:irculation system and isolation 

valve.  

The main feedwater lines also pass through the main steam valve 
vaults.  

The main steam valve vaults are Iocated on opposite sides of the 
contaiument structure on the 0* and 1800 azimuths. The "A" vault 

is located on the 00 azimuth and the "B" vault lies on the 1800 
azimuth as shown in reference J. The "A" steam valve vault is 
physically a part of the auxiliary building. Three walks and the 
floor are adjacent to auxiliary building areas while the fourth 
wall adjoins the secondary containment structure. Only the roof 
of the "A" steam valve vault is an exterior surface. The 
"B" main steam vault has a common wall with the secondary 

containment structure. The other walls and the roof are exterior 
surfaces. The steam valve vaults are required to be designed to 
withstand the effects of a steam line or feedwater line break 
within the vault. This requirement is met by providing vent 
areas to relieve the resulting pressures after such a break. The 
"A" steam valve vault relief area consists of a large blowout 
area on the valve vault roof covered by a number of panels which 
blow out at a pressure of 0.5 psig. There is no tornado missile 
protection for these panels. The "B" steam valve vault has all 
of its walls designed for 30 psig (including the roof) and is 
tornado missile proof. However, one wall was designed with a 
safety factor of 1.5 while the rest of the structure used a value 
of 2.0. Thus it is felt that the weaker wall will relieve first 
before the remaining structure is damaged.  

After exiting the valve vaults, the main steam lines are routed 
over the roofs of the auxiliary and control buildings enroute to 
the turbine building. Once inside the turbine building, the 
steam lines from each steam generator are joined by a common pipe 
and then these two pipes are cross-connected by a common 42-inch
diameter header. The four lines to the high pressure turbine 
originate at this common header with each line containing a 
turbine stop and a control valve. Various miscellaneous lines 
are located upstream of the turbine stop and control valves 
including: 

1. Aa 8-inch line to the main feedwater turbines.  
2. Two 12-inch lines to the moisture separator/reheaters.  
3. A 20-inch line to the turbi,, overload stop and control 

valves.  

5



4. A 6-inch connection to the auxiliary steam system.  

5. A 30-inch line to the turbine bypass valves.  

B. TVA Design Criteria for the Main Steam System 

The design requirements which EN DES placed on the main steam 

system are contained in the detailed design criLeria for main 

steam, reference K. The design criteria references a number of 

other documents which place requirements on the design. B&W's 

system description for secondary system, reference L, is the 

principal referenced document and establishes those interface 

requirements for the main steam necessary to achieve compatibil

ity with the nuclear steam supply system (NSSS) design. The TVA 

design criteria document addresses the issue of a single MSIV.  

The design basis is that the HSIV will be considered exempt from 

the single failure criteria provided the valve design meets 

seve:al requirements, namely: 

1. The valve shall fail Jlosed on loss of electrical power or 

air pressure.  

2. Each ?ISIV shall be served by two separate sets of engineered 

safety features actuation system (ESFAS) digital actuation 

channels (i.e. "A" and "B" channels) arranged in a l-of-2 
logic to close the MSIV.  

3. The design shall be capable of closing the MSIV after a 

single failure in an instrumentaLion channel or power 
supply.  

The design criteria specify that the piping layout reserve space 

such that a second MSIV could be placed downstream of the exist

ing MSIV and that these valves be shown as future nn TVA design 

drawings in the FSAR. The design criteria also specifies that 

for all normally open valves downstream of the MSlVs which do not 

auto.aatically close on a turbine trip, the flow shall not exceed 

6 percent maximum steam flow. If this condition is not met, then 

the design criteria states that measures shall be taken to 

restrict the flow to the 6 percent limit.  

The design criteria also specifies nonsafety-related arrangement 

requirements. These include the steam line header arrangement 

described in section II above and the various lines which emanate 
from the main steam header.  

The system description for the secondary system contains some 

requirements which affect the system arrangement, including: 

1. The steam line pressure drop from each steam generator to 

the turbir3 stop valves shall be such that the outlet 

pressures of the steam generators are equal within 5 psi 

under valve wide open (VWO) flow conditions.



2. A connection between the main steam lines from the two steam 
generators shall be supplied to provide a minimum cross flow 
from one steam line to the other of 30 percent of the total 
turbine VWO flow while one of the steam generators is 
isolated.  

C. NRC Requirements 

The NRC requirements which the design of the main steam system 

must meet are contained in a number of documents. The Standard 

Review Plan (SRP; serves as a guide for the review of licensing 

applications by the NRC and contains or references the basic 

regulatory requirements which various systems should meet.  

Section 10.3 of the SRP concerns the review of the main steam 

system and references NUREG-0138 tor the acceptability of taking 
credit for valves downstream of the MSIV to limit blowdown of a 

second steam generator in the event of a steam line break 
upstream of an MSIV. NUREG-0138 was discussed in the Background 

section of this report. Section 15.1.5 of the SRP discusses the 
review of postulated steam line break accidents and requires 

consideration of single active failures which might result in 

more than one steam generator blowing down. This implements the 

requirements of Criterion 34 of Appendix A to IOCFR5O which 
requires that systems used to remove residual heat have suitable 

redundancy in isolation provisions to accomplish their safety 
functions assuming a single fzilure. Appendix A to IOCFR5O 
defines a single failure of a fluid system component as the 
failure of any active component which results in the loss of its 
capability to perform its intended safety function. Therefore 
NSRS concludes that the NRC requires that the failute of an KSIV 
to close be included in the analysis of steam line breaks.  

D. BLN FSAR 

The BLN FSAR discusses the design of the main steam system ard 

steam lice breaks in four locations--chapters 3, 6, 10, and 15.  
Se:tion 3.6 discusses pipe break postulation and evaluation, 
section 6.2 discusses steam line breaks as related to the design 
of primary containment, section 10.3 discusses the design of the 
main steam system, and section 15.1 discusses the analysis of 

steam line breaks. lie NRC bas also asked several questions 
concerning bteam line breaks at BLN.  

Section 6.2.1.4 presents the analysis of steam line breaks inside 
containment and the predicted pressure and temperatute profiles 

which result. Table 6.2.1-27 lists tht steam line breaks which 
were analyzed for containment response and shows that four of the 
ten cases assume the failure of an MSIV.  

Section 10.3.1 presents the design bases of the main steam system 
and delineates the major acceptance criteria for a main steam 

line break. This section states that for postulated steam line 

breaks, as described in FSAR section 3.1, with postulated single 
failures that uncontrolled flow from more than one steam 
generator and a reactivity tranisient beyond the postulated load



in FSAR chapter 15 are prevented. Section 3.6 describes the 
manner in which pipe breaks are postulated and how their effects 
are analyzed. This section defines the main steam system as a 
high energy system for which circumferential breaks in the piping 
are postulated and vives the criteria for selecting break loca
tions. The FSAR exclude:; breaks of the main steam and feedwater 
piping in the main steam valve vaults which is larger than 20 
inches in diameter. NRC Branch Technical Position MEB 3-1 
(included as part of the Standard Review Plan) allows the exclu
sion of ureaks in piping up to the outermost containment isola
tion valve. The FSAR also excludes the piping downstream of the 
isolation valve (MSIV) that is within the valve vault. This 
expanded exclusion area has not been questioned by the NRC to 
date. The break exclusion criteria of MEB 3-1 are to be applied 
to the additional piping run. TVA has sent the NRC a copy of 
report CEB 76-13, reference U, which documents TVA's plan for 
implementing APCSB 3-I and MHEB 3-1. Section 10.0 of this report 
states that provisions have been made to accept postulated breaks 
in 12-inch-or-less piping inside the valve rooms. Report 
CEB 77-10, reference S, has been sent to the NRC to amplify TVA's 
pipe break evaluation. This report, however, does not contain 
any postulated pipe breaks inside the valve vaults, even though 
there are several lines which art outside of the FSAR exclusion, 
i.e., smaller than 20 inches in diameter. MEB 3-1 criteria may 
have been applied to these smaller lines however. Further, this 
report indicates that one analyzed break, number SM B-94, which 
occurs at the "A" valve vault roof may cause possible damage to 
the MSIVs. The report indicates that this is an acceptable 
interaction based on the reasoning that although structural 
damage occurs which may damage the MSIVs, they are not needed to 
safely shut down the plant. This reisoiing is based on the 
"B" steam generator MSIVs closing which violates the NRC's 
criteria to assume single failures that could lead to two-steam
generator blowdowns. Since the postulated break was ýonsidered 
to be adequately mitigated, no corrective actions were proposed 
by the report.  

The NRC asked FSAR question 430.67 to obtain additional informa
tion regarding compliance to NUREG-0138, issue 1, on providing 
redundancy to the MSIVs. This question requested information 
concerning all flow paths that branch off the steam lines between 
the MSIVs and the TSVs, and that this information be documented 
in the FSAR. TVA's response is contained in Table 430.67-1.  
However, this table does not contain the 62-inch crosstie header 
which connects the steam lines from the two steam generators. At 
present, there are no valves in this crosstie. Thus, there is no 
redundant backup capability to the MSIVs. The NRC requires this 
redundancy in the design, but they do not require Lhat the backup 
for the MSIVs be designed to satety-related stan'ards. NUREG
0138 contains the Justification ior allowing nousafety-related 
components as redundancy for the MSIVs. It is not a justifica
tion for the lack of redundancy.



E. Design of Other B&W Plants

A brief look at other nuclear plar.ts with B&W-supplied reactors 

was undertaken to determine if the lack of steam line isolation 

redundancy is an industrywide problem. There were 14 B&W plants 

which were docketed with the NRC. Six of these plants were 

reviewed to dete-mine if redundancy exists for isolating steam 

lines. The FSAR for these plants, section 10.3, was the basis 

for the review, and the results are summarized below.  

1. Rancho Seco and Crystal River 3 - These plants are both very 

early B&W designs announced in 1967 They Jo not meet the 

requirements of NUREG-0138, but they we-e essentially built 

before this NUREG was published in 1976.  

2. Three Nile Island 2 - This plant was docketed in 1968 by the 

NRC and has redundancy in its isolation capabilities since 

the steam lines are crosstied downstream of the turbine stop 

valves.  

3. Davis Bessie - This plant has unidirectional MSIVs and non

return valves in the steam lines which provide redundancy in 

the isolation. The plant was docketed in 1968.  

4. Midland - This plant was also docketed in 1968 and has two 

isolation valves per steam line. Only one valve is 

cesignated the NSIV, but both valves are shown in FSAR 

figure 10.3-1.  

5. WPPS-1 - This plant was docketed in 1973, the same year BLN 

was docketed. This plant does not have redundant isolation 

provisions.  

Thus, of the six plants reviewel, two were designed before the 

issuance of NUREG-0138, three meet or exceed the requirements for 

redundancy, and one plant does not have redundant steam line 

isolation capability.  

F. Problem Areas 

Alter reviewing the main steam design, its design criteria, the 

BLN FSAR, and regulatory guidance, NSRS has the following 

concetns: 

1. TVA has not consistently documented the design of the main 

steam system to the NRC in the area of MSIV failures. The 

internal design policy is that the MSIVs are exempt from the 

single failure criteria since there are redundant signalr 

and solenoids to close the valves. However, this position 

has not been provided to the NRC. The BLN FSAR contains 

several references to the failure of an KSIV after a steam 

line break. The TVA response to FSAR question 430.67 is 

misleading in that it implies that TVA is in compliance with 

NUREG-0138, RI. The postulatvd break SM B-94 of CEB77-10 

violates the NUREG position in thait the break damages the



"A" steam valve vault MSIVs, and they cannot be relied upon 

to close. A postulated single failure of an MSIV in the 

"B" valve vault would then result in a two-steam-generator 

blowdown. Furthermore, the closing of the turbine stop 

valves would not, in this instance, provide backup since the 

42-inch steam header cross-connects the steanm generators 

upstream of these valves. Thus the TVA design does not meet 

the requirements of NUREG-0138, while it does meet the 

internally established criteria. 10CFR50.34 requires that 

the design bases for the plant be included in the license 

application.  

2. The provisions of BLN FSAR section 3.6.2.1.2.1.5 are not met 

by the present BLN design. These sections require that pipe 

breaks outside of the break-exclusion area (i.e. not in the 

steam valve vault) are not allowed to affect the operability 

of the MSIVs. However, CEB77-10 states for break SM B-94 

that these val'es may be damaged.  

4. The BLN FSAR states that the pipe break exclusion applies to 

only the 30-inch main steam piping and to the 20- and 

22-inch main feedwater piping within the steam vwlve vaults.  

TVA report CEB77-10, however, does not anilyze breaks of any 

piping in the main steam valve vaults; and :eport CEB 76-13 

states that measures have been taken to accept postulated 

failures of this piping.  

5. In order to take credit for the closure of the turbine stop 

valves as a backup to the MSIVs, one must calculate the 

expected flow from all unisolated flow paths from the main 

steam lines. This flow must then be compared to the maximum 

allowable flci from an isolated steam generator after a main 

steam line break. The maximum allowable flow rate is 

usually determined by the NSSS vendor and should be used as 

input to the accident analysis of a steam line break.  

Allowances for a stuck open atmospheric dump valve or safety 

valve are also considered in establishing the maximum allow

able flow. NSRS has been unsuccessful in finding this flow 

rate in the NSSS vendor design documentation.  

6. The roof of the "A" main steam valve vault is not protected 

from tornado missiles. The BLN FSAR states in section 

3.5.2, reference T, that if tornado missiles damage main 

steam lines or HSIVs in the "A" steam valve vault, that the 

plant is designed to mitigate this event as described in 

FSAR section 15.1.5 with single failure capability. This 

section refers to the possibility of an MSIV failing to 

close. The NRC specifically questioned TVA about such 

tornado missile-induced breaks in question 410.11. The 

response to this question does n->t mntion the possibility 

of a single failure. If one postulates that tornado

generated missiles disable an MSIV and break a steam line in 

the unprotected "A" steam valve vault, then the failure of 

an KSIV in the "B" steam valve vault would result in a 

two-steam-generator blowdown which the closure of the 

turbine stop valves would not terminAte.  
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G. Procedures and Instructions

The review of procedures and instructions was two part in nature.  
Part I was a review of the plant controlling documents and a com
parison of these documents with higher-tier documents. Part II 
consisted of review of instructions and observation of the use of 
these instructions in the field. During this NSRS review, part I 
was completed and part II was begun. Part II will continue as an.  
integral part of the NWRS review of WIN and the determination of 
its ability to safely load fuel. As other areas are reviewed, 
the procedures and instructions that apply to those areas will 
also be reviewed.  

For part I of this review the requirements of NRC Regulatory 
Guide (RG) 1.33, "Quality Assurance Program Requirements," were 
used as a basis. RG 1.33 endorsed ANSI N18.7-1976/ANS 3.2, 
"Administrative Control and Quality Assurance for the Operational 
Phase of Nuclear Power Plants." TVA implemented these require
ments in N-OQAN, Part II, Section 1.1 (dated 6/2/83), "Document 
Control," parts 4.4, "Plant Instructions," and 5.0, "Periodic 
Review of Procedures and Instructions," and Section 8.1 (9/29/82), 
"Preparation, Maintenance, and Implementation of the Manual." At 
the plant level, AI-3.1, "Plant Instructions - Control and Use," 
provided the details for implementing upper-level requirements.  

1. Plant Controllint Documents 

A review was conducted of AI-3.1, "Plant Instructions 
Control and Use." Generally, the instruction implemented 
the requirements of the upper-tier documents, with two 
exceptions. One point of NSIS concern was in the matter of 
what constituted a required periodic review of a procedure 
or instruction, and the second concerned the FQE review of 
instructions written by FQE.  

a. Two-Year Review 

In the area of review, 10 1.33 states: 

The overall quality assurance program 
requirements for the operation phase 
that are included in ANSI N18.7-1976/ 
AN$ 3.2 are acceptable to the NRC staff 
and provide an adequate basis for com
plying with the quality assurance pro
gram requirements of Appendix B to 10 
CFR Part 50, subject to the following: 

No exceptions were listed for the review of procedures 
or instructions. ANSI NI8.7-1976/ANS-3.2 stated: 

Plant procedures shall be reviewed by an 
individual knowledgeable in the area




