Browns Ferry Nuclear Plant (BFN)

Browns Ferry inplenents the requirenments of the OQAH and DPM
by its station standard practice directives BF 10.3, "Cor
rective Action Program" and BF 10.7, "Handling of Noncon
formance Reports (NCRs)." NSRS reviewed these dc-unments and
their related referenced docunents to the criteria specified
inJ above as they related to water quality control. From
the review conducted, NSRS concluded that:

a. The plant QA unit has been ineffective indeternining
the adequacy of the plant chemistry program Since
April 1981 no deficiencies were identified even though
NRC and I NPO indentified inadequacies in the program

b. The plant Chemical Unit should use the existing system
or devise a system to assure out-of-conpliance condi
tions are pronptly identified and corrected.

BF 10.3 specifies that Corrective Action Reports (CARs)
are intended for identifying conditions adverse to
quality which are not handled by one of BFNs other
systems for identifying problems such as trouble reports
(TRs) etc. NSRS review identified three cases where

out - of - conpl i ance conditions were noted, however,
docunentation of the condition for correction and
recurrence control was not afforded by one of these
identifying systems. These cases included:

(1) InSpetenmber 1981 NRC identified that there was a
lack of quality assurance program requirenents in
the BFN area of radiol ogical effluent nonitoring
(RG4.15). Because BFN stated the NCO was prepar
ing a Q¥ QC water quality manual (DPMN79E2) which
woul d inplenment the criteria of RG 4.15 (due to be
issued at that time in Novermber 1981) and since
the adequacy of the document could not be deter
mned until its issuance, NRC identified the item
as unresolved instead of a noncompliance. In
Cct ober 1931 section Il of the DPH was issued to
comply with the RG 4.15 requirements; however,
since BFN had no corrective action requirenent
docunment ed, the DPM provisions were not inple
ment ed.

(2) During the NSRS review in August 1982, it was
identified that Ge(Li) detector resolutions had
exceeded the linmits specified in section 1200 of
the RLH by a silgnificart amount in My 1982.
Though plant chemical unit personnel had also
noted the discrepancy in My 1982, no technical
eval uation was conducted of the poor detector
resolutions, and the equipment was allowed to be
used to performsafety-related analyses ina
potentially defective state.



(3) During NSRS review of reactor building closed
cooling water (RBCCW systema sodiumnitrite
concentration |og for the period July 2, 1982
through July 20, 1982, it was o' served that on
July 12, 1982 the concentration had dropped to 85
ppm (no: mal range YO0-600 ppm). The |og indicated
two pounds of nitrTte had been added but no analysis
was perforned to ensure that concentration was
brought back up to within specification. The next
sanpl e taken was one week |ater back on the norma
sanmpl e frequency schedule. No out-of-conpliance
condition report was docunented to investigate why
this condition resulted and how recurrence coul d
be precl uded.

NSRS indicated to plant managenent that the use of the
CAR system shoul d be enphasized for use by the plant
staff or for the plant chemstry unit to develop their
own out-of-limt or equipnment nmal function condition
notification rteet to 4ocument conditions brought to
the attention of the chemical unit supervision and the,
technira' . reasorink for its allowance or Lcceptability.
This notificatain document should be sinmilar to the one
used by VBN. (See V.i.4 below.)

Sequoyah Nuclear Plart (SQN)

SON inplenents the requirenents .ft:e OQAMand DPl by its
station procedures SQA-118, "Handling cf Nonconforence
Reports,” Al-12, "Adverse Conditions ind Crrrective Actions,"
and Al-13, "Nonconformin; Itens." NSi S reviewed toese docu
ments and their related reference documents-to the criteria
specified in V.F above as they related to wAter quality
controls. Fromthat review NSRS concl uded thav:

a. I ncreased enphasi s should be afforded to the CARs
witten and assigned to the SON Chemical Unit for
resolution. NSRS review of SQN corrective action
reports for the period Septenber 1980-August 1912
identified the follow ng concerns.

(1) CAR No. 7-81-41, report date August 7, 1981
identified the followsing adverse conditions. "The
radi oactive byproduct material control program was
not being maintained per the requirements of SQ
E2." NSRS review of this CAR identified that it
was still open (over one year old).

(2) CAR No. 12e-82-33, Report Date May 28, 1982 involved
an adverse condition with the H&TE program From
NSRS review of the SQN chemcal |aboratory MTE
during this r.view, the problens identified in the
CAR were still present. One extension had already
been afforded by thel ant QA Unit to the Chenical



Unit. The conditions should be acted upon pronptly
to cloae out this adverse condition.

(3) CAR No. 21-82-41, Report Date July 7, 1992, class
ified as a "significant" condition adverse to
qual ity involved aossi bl e high concentration of
oxygen and hydrogen in the waste gas decay tanks.
The statenent of adverse condition was not cleir
as to whether the instrumentation was reading high
or that action was not taken because the grab
sanple results were found low (meaning the gauge
was in an out-of-specification condition). Pronpt
action should be taken on the basis of a high
readi ng because of NRC:OE bulletins that have
been issued dealing with sinilar conditions which
ultimately ended with explosions inthe waste
decay tanks. This itemwas still on the active
list as of August 16, 1982.

(4) CAR Nos. 10-81-30, 10-81-31, and 10-81-32 dated
March 25, 1981 invoving radiochemstry calibra
tion procedures and records had all been closed;
however, for a less than adequate basis as deter
mned by NSRS. The "cause" of these adverse
conditions involving nmissed voltage plateau deter
mnations, etc., was identified by the Engineering
Section as to the anbiquity of the QA inspector’
under st andi ng of the procedures reviewed. The
Engi neering Section denonstrated that thoughs
certain aspects of the calibration procedure
requirenents had been mssed, subsequent checks
showed the equi pment operational and therefore was
operational during the mssed period. NSRS con
siders this nethodcl ogy of blaming the inspector
and absol ving the Chenmical Unit not appropriate to
get Lo the root cause of the deficiencies, that
being, "failure to follow procedures” or "failure
to provide adequate procedures,” "failure to
implement procedures,"” etc. It should also be
poi nted out that the corrective action for these
deficiencies required revision of the affected
procedur es.

Fromreview of these CARs and others it appears the
Chemcad4 Unit nay not be taking pronpt corrective
action to resolve identified deficiencies cited against
't. The CARs also indicate that there is adefinite
problemwi th the inplenentation of the procedures
governing the Chemical Unit's MGTE activities. NSRS
identified to plant managenent that the Chemical Unit
needs to pay detailed attention to audit/ survey find
ings and CARs identified against It to correct condi
tions adverse to quality. [Inaddition, SQN should
devel op and use an "out-of-linmt notification fornf
simlar to the one used by WN.  (See V.F.4)



4. Watts Bar Nuclear Plant (WBN)

WBN implements the requirements of the OQAM and DPM speci-
fied in V.F.1 by its station procedures WB 1.2, "Adverse
Conditions and Corrective Action," and AI-2.8.3, "Noncon-
formauce 10CFRS0.55(e) and Affected Organizations.” NSRS
reviewed these documents and their related reference docu-
ments to the criteria specified as they related to water
quality control. From the review conducted, NSRS concluded
that:

a. The WBN system of identifying out-of-limit. conditions
should be formalized.

In order to document TI-27 out-of-limit conditioans
which require specific corrective actions to be taken
or notifications to the chemical engineer when certain
out-of-specification limits are reached, WBN has devised
a "Notification of Out-of-Limit Condition" form. The
form, as is presently used is an informal mechanism for
the radiochemical laboratory analysts to communicate
conditions which require management attention and
action, and to identify and document the action taken
to restore the parameter back within its specification
range.

The system appears adequate to document and track
internally identified problems. They system also takes
the burden off the radiochemical laboratory analysts to
resolve these conditions and places it with the chemical
engineers.

The informal system should be formalized and extended
to cover equipment malfunctions. These notification
sheets should be for internal conirol and use and
retained for a period commensurate with the severity of
the condition. The sheet should be routed back to the
originator for his awareness of ccrrective action
taken.

Special Chemistry Considerations

Appendix B to 10CFRS0 requires that an operator of nuclear plants
establish program measures to ensure that persons and organiza-
tions conducting activities affecting the safety-r:lated func-
tions of the CSSC should perform all those actions necessary to
provide adequate confidence that the CSSC will perform satis-
factorily in service. Such activities include typical activi-
ties, such as operation, maintenance, repairing, cleaning,
inspection, testing, modification, etc.

NSRS chose several specialized areas involving nonaqueous chemis-
try considerations for review:
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1. Diesel Fuel 0il Quality (Receipt and Storage)
2. Cleanup of Residue from Plant Fires
. 3. Cleanliness of Components and Piping Systems

These areas are important to nuclear safety because of the cru-
cial functions (emergency electrical generation, pressure integ-
rity of critical piping systems, and crud control) that might be
compromised by improper practices. It was intended that the
review assess adequacy on the basis of typical activities listed
sbove. The administrative and technical bases of the area are
discussed below.

1. Diesel Fuel 0il Quality (Receipt and Storage)

The principal regulatory guidance providing requirements for
diesel fuel oil quality was found in Regulatory Guide 1.137,
"Fuel 0il Systems for Standby Diesel Generators." This
regulatory guide (RG) incorporated portions of ANSI N195-1976
by reference. Although nonbinding in itself, RG 1.137 was
largely echoed in the technical specifications and FSARs of
the reviewed plants. The WBN FSAR committed to RG 1.137.
Mandatory surveillance requirements were imposed on TVA in
the plant technical specifications, and TVA had committed to
various additional requirements in the FSARs.

Program requirements for fuel oil quality had been defined
in DPMs N78M7, "Fuel 0il Quality and System Leak Checking
Requirements for Standby Diesel Generators," and N78E1l,
"Diesel Fuel 0il Supply and Storage Systems - Micro-organism
Control."”

This area was reviewed to determine whether program objec-
tives had been established and were being implemented.
Elements that were reviewed included the following:

Management Controls

A determination of whether adequate policy objectives had
been established in the technical specifications, FSAR, and
DPM and whether these objectives had been properly translated
into detailed directives and procedures for implementation

as to specifications, surveillance/action requirements, and
analytical and sampling procedures.

Implementation

A determination of whether sample and analysis requirements
had been implemented as directed by management controls.

Corrective Action

A determination of whether questionable or unacceptable
results were being recognized a'd resolved efficiently.
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Division of Nuclear Power C;ntral Office (NCO)

The NSRS review of NCO responsibilities for fuel oil
quality was concerned with management controls and

implementation. The revietw consisted of discussions
with NCO supervisory personnel (Chemical Engineering
Section and Rotating and Stationary Equipment Groups)
and examination of data and correspondence. Procure-
ment requirements were not included in this review.

(1) Management Controls

Management's technical objectives were drafted and
communicated to the nuclear plants and central
laboratory via DPMs N78M7 and N78El.

DPM N78M7

NCO had coordinated a recent revision of DPM N78M7
to standardize the analyses performed for the
nuclear plants by the central laboratory. It was
confirmed from discussions and correspondence that
management policies were being communicated with

appropriate feedback trom the plants and central
lab.

NSRS felt that additional management guidance
should be stated in DPM N78M7 for the following
concerns:

(a) Analysis of "outside" storage tank contents
should be performed periodically. NSRS
believes that condensate/water could contam-
inate the tanks either from dew forming on
the insides of partially filled tanks or from
wvater delivered in fuel; sediment could
build up from sludge (microbe action) or
receipt of contaminated fuel. Thus failure to
analyze the storage tanks periodically could
compromise diesel operability. The diesel
seven-day storage tanks are especially suscep-
tible to transfer of contaminated or degraded
fuel because the transfer suction from an
"outside" storage tank is located at the
bottom of a storage tank directly over a
sump which cannot be drained of contamination
(except at BFN). Several diesels could be
put out or service from one adverse incident.
For example, three of four seven-day tanks
had been refilled at one site within a two-day
period from an outside storage tank that was

being tested only for accumulation of condensate.

If a breakdown in fuel quality had occurred
over time within that tank, loss of diesel
availability could have resulted.
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(b) NSRS noted that analyses of one-day tanks
vere self-imposed at SQN, but not at WBN and
BFN. Adverse results noted at SQN for one-day
tanks indicated that analysis of the contents
of one-day tanks could be beneficial. However,
since unnecessary analyses severely tax the
central laboratory facilities, and since the
SQN results may have been caused from sampling
techniques or from biocide interference with
the analysis, the need for analysis of one-day
tank contents should be evaluated carefully ( ~
with appropriste follow-up action taken. :

(¢) The DPM should state how in practice WBN and
SQN are to satisfy surveillance requirement
4.8.1.1.2.c, to obtain aa analysis from new
fuel oil prior to addition to the seven-day
tanks. The plints' intent was to meet the
technical specifications by verifying the
acceptability of all fuel received into a
designated tank prior to transfer to other
tanks. If this interpretation is to be made,
the analyses recommended in (a) above should
be enforced via DPM requirement and a strong
warning should be included in site procedures
to indicate that transfer of unanalyzed new
0il to the neven-day tanks would constitute a
violation of technical specification. e

DPM N78E1

This DPM provided clear gereral guidance. NSRS
had two concerns as folluw:

(a) Both WBN and BFN reported that the authorized
microbe test kits were unreliable. WBN was
evaluating an alternmative test kit. The NCO
needs to identify and authorize a suitable
test k't.

(b) Clarification may be necded if biocide addi-
tion is de:ermined to interfere with analysis
of fuel oil for insolubles. It may be neces-
sary for plants to meter in biocides or to
minimize their use by stringent control to
eliminate water/condensate from storage
tanks. '

Miscellaneous Controls

NSRS believes that NUC PR would benefit by estab-
lishing management control: “o address the follow-
ing concerns:
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(@)

(b)

(©

Performance of Field Reviews

NSMS found that NCO personnel were prevented
by NCO policy fromreview ng plant practices
and results-inothe field. NSRS believes that
NCO per sonnel shoul d conduct periodic reviews
to detect inadequacies and inconsistencies
such as the following in site inplenentation:

* One plant neither tested for mcrobes
nor added biocide to fuel oil. Two
other plants added biocide by differing
met hods (one by nmetered flow, one by
batch addition). The vendor of the
bi oci de recommends that it be netered
into the fuel oil

One plant was performng no onsite

anal yses prior to accepting fuel oil
into reserve storage

0 One plant did not hold fuel ina reserve
tank till (ully analyzed

Certification of Central Laboratory Services

NSRS found that while confortable with time
tested results, neither the plant staffs nor
NCO wer e cogni zant of the quality conditions
under which fuel oil analyses were performed.
The NCO shoul d ensure that (1) an adequate
qual ity assurance program for nuclear plant
support isinplace at the central |aboratory
and (2) that confirmation of an adequate

| aboratory quality programis relayed peri
odically to each applicable plant.

Di esel Fuel G| Tank Inspections

NSRS found the follow ng inconsistencies with
the diesel zuel oil tank inspection prograns.

SFN - No periodic tank inspection program
exi sted for outside or seven-day storage
t anks.

SQN - Technical specifications required a
cleanup once per ten years of safety-related
t anks

WN - Site was preparing a basis to request

eaenption froma strict requirement for tank
cl eanups on a 10-year interval.



(2)

NCO - The Stationary Equipment Goup had
identified a need for an inspection of fuel
oi| storage tanks.

NSRS recoi oendg that NUC PR eval uate needs
and establish a DPH policy to be augnented by
technical specifications as necessary to make
the requirenents consistent between plants
Both the safety-related (one day and seven
day) and nonsafety-related (outside storage)
tanks should be included in this program

| mpl enent ation

I mpl ement ati on of NCO requested support was consid
ered by NSRS to be good. For exanple, NCO had
taken action to resolve several problems encoun
tered at SON (Hermorandumfrom W H. Kinsey to W
T. Cottle dated Septenmber 3, 1982, "Receipt of

F'l Gl and Process of Samples," (L24 810904
087)) to add a contract clause to hold up fuel
recei pts until onsite analyses could be conducted,
and to successfully warn a fuel contractor against
continued delivery of deficienct fuel oil. Inci
dental problems at BLN and BFN were being addressed

inatimely manner by NCO personnel during this
review.

The Rotating Equi pment G oup provided technically
qual i fied support including the follow ng measures:

Revi ew of industry experience through review
of branch routing (correspondence), industry
periodicals, and NQBIS (recently cancelled).

* Contacts with vendor representatives.

* Review of analytical results fromthe central
| ab.

* Consultation with a state lab and TVA's
central |ab.

S Heenbership inthe Joint Conmittee on Petrol eum
Quality.

The Rotating Equi pment Goup and Chemical Engineer

ing Section personnel were cooperating on resol ution
of fuel oil problenms handled by the NCO

Brows Ferry Nuclear Plant

HUM reviewed the BFN program for fuel oil quality in
regard to managenment control s$ inplenentation, and



.........

corrective action. The review included discussions

with applicable personnel, examination of procedures

and data, and observation of sample and analysis techni-
ques. The site program was appraised chiefly against
requirements of the technrcal specifications (SR 4.9.A.1.e)
and DPMs N78M7 and N78E1.

(1) Management Controls

NSRS found that BFN's.nanagement controls were
adequate with the following exceptions:

(a) SI 4.9.A.1.e specified acceptance criteria
based on ASTM D975-74 whereas SR 4.9.A.1.e
required analysis to "the latest revision to
ASTM D975."

(NOTE: By a review of data for 1981-82, it
was determined that no unsatisfactory fuel
bad been accepted. NSRS was told that the
site was taking prompt action to correct the
SI procedure.)

(b) Several sampling procedures in the radio-
chemical lab manual (RLM) contained discrep-
sncies such as invalid valve numbers or
failure to restore a system to standby readi-
ness following sample activities. These
deficiencies were identified to site person-
nel as part of a concern that the RLM should
be brought up-to-date.

(c) Provisions should be made to sample and
analyze fuel of additional DGs installed
onsite, such as the diesel-driven fire pump,
security DG, and diesel-driven dewatering

pump.

NSRS noted a number of deficiencies in the plant's
practices that should be evaluated during improve-
ment of the fuel oil program:

° Surveillance requirement 4.9.A.1.e required
analysis per “"the latest ravision” of ASTM
D975. Both the nuclear plants and ceatral
laboratory would benefit from a change to the
SR that standardized BFN to the same ASTM
standards as used for SQN and WBN or at least
fixed on one specific edition of the standard.

The contents of fuel outside oil storage

tanks were not being sampled periodically
(refer to NCO section for details.)
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Fuel from storage tanks were being sampled
for condensate lines and sump drains. Seven-
day tanks were being sampled using a weighted
sample line. NSRS believes that water-sensi-
tive paste on 3 dipstick should be employed
to detect water to the very bottom of the
tank. (At BFN a pipe plug should be helpful
on the outside storage tank cap for ease of
access with a dipstick.)

BFN should provide additional protection for
the emergency DGs by establishing a "receipt/
reserve" system for the two storage tanks.
Such a system is in place at both SQN and WBN
to prevent the contamination of more than one
tankload of fuel oil (as well as to satisfy a
technical specification requirement). Fuel
0il receipts would be added to and retained
in a designated ("receipt") tank till cleared
by lab analyses. Only cleared oil would be
transferred into the second (reserve) tank.
Auxiliary boiler feed pumps would take suction
from the receipt tank. Such a system would
provide the following benefits:

- Quarantine fuel oil until all its quali-
ties had been verified.

- Provide a reserve of clean fuel oil for
the seven-day tanks. Since the reserve
(clean) tank could be filled via the
auxiliary boiler feed pump suction line,
sediment, sludge, or water buildup from
contaminated fuel, bacterial action, or
condensation would be less likely to be
transferred from the receipt to the
reserve tank.

- The need for additional storage precau-
tions has been underscored by the follow-
ing incidents: (1) Tankers were not being
sampled properly. (2) Even though some
unsatisfactory fuel had been detected and
vejected on other occasions, the site had

accepted fuel in 1981 that exceeded limits
for flash-point (one tanker in February 1981)
and viscosity and distillation point (three
tankers in August 1981).
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° The site shruld evaluate a policy for the

following concerns:

- Whether biocide addition is necessary
vhen microbe tests are not performed.

- wWhether biocide should be metered rather
than batch added into fuel during receipt.

(2) Implementation

NSRS observed activities and reviewed documenta-
tion to determine whether program requirements
were being implemented adequately. Documentation
of implementing activities was verified to be in
good order. NSRS noted that sample results from
both the outside storage tanks (sampled 3/81 and
9/81) and the seven-day canks (sampled in 1981 and
1982) contained detectable levels of dirt (up to
.02-.03 by volume percent; limit = .05 v/o max).
NSRS noted this condition as a basis for considera-
tion in establishing tank inspection and cleaning
requirements for fuel storage tanks at all plants
(addressed in NCO comments).

From discussions and observations, NSRS concluded
that implementation of fuel oil quality practices
was adequate with exceptions as follows:

(a) Fuel oil samples were not being obtained from
the bottoms of delivery trucks, where water
and sludge should be expected to concentrate.

(b) A glass flask and millipore vacuum pump were
being utilized in the portable apparatus used
to obtain condensate samples from the seven-day
tanks. Both glass and carbon vane pumps
should be evaluated against safety considera-
tions. NSRS recommends use of a dipstick
vith wvater-sensitive paste to assure a sample
to the absolute bottom of a tank.

(c) It appeared that an unauthorized backup valve
had been installed in lieu of a pipe plug on
the one-day tank drains. An approved modifi-
cation should be provided.

(d) The plant was neither sampling for microbes
nor adding biocide to incoming fuel deliveries.
Both WBN and BFN reported that the approved
boron sample kits were unreliable. Sometimes
the kits already indicated contamination upon
receipt. 4FN stated that boron kits were not
currently obtainable (through late 1982)
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despite vigorous efforts to obtain them. A
plant supervisor stated that in his opinion
microbe sampling and the addition of biocide
were unnecessary since the condensate sampl-
ing program consistently showed no water in
the site's fuel tanks. Nevertheless, due to
the possibility of condensate formation on
inside tank surfaces and the chance of receiv-
ing water-contaminated fuel, NSRS recommends
that BFN obtain a reliable method to test for
microbes (see NCO comments above).

(e) The plant's method for detecting the accumu-
lation of condensate or sediment in fuel
tanks was deficient. A centrifuge water and
sediment test conducted with a ccne-shaped
centrifuge tube per ASTM method D1976 would
be far more effective than the current prac-
tice of allowing a 30-minute settling period
before attempting to inspect the contents of
a semi-opaque polyethylene bottle.

{3) Corrective Action

From a review of documented data, NSRS concluded
that corrective action had been conducted very
well with regard to recognized deficiencies regard-
ing fuel quality. Twice in 1981 the fuel storage
tanks were sampled promptly to determine the
effect of contaminated fuel receipts on tank
contents. The procedure for flashpoint testing
had been revised and the CLAs were made aware of
the cause and correct procedure to avoid recur-
rence of a flashpoint deficiency. The plant had
also requested revision to upgrade DPM require-
ments to provide a generic fix to that problem.

Sequoyah Nuclear Plant (SQN)

The SQN program for fuel oil quality was reviewed with
regard to management controls, implementation, and cor-
rective action. The review included discussions with
applicable personnel and examination of procedures and
data. Iwmplementing activities were discussed but not
observed, due to time limitations. The site program
vas appraised chiefly against requirements of the
technical specifications (SR 4.8.1.1.2) and DPMs N78M7
and N78E1.

(1) Management Controls

Management controls at SQN were adequate with some
exceptions. While a comprehensive control docu-
ment (such as a standard practice) did not exist,
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requirenents for periodic anal yses had been consol
idated inexcellent fashion into SI-116, "Quarterly
Chem stry Requirenents on Diesel Generator Fuel
Gl." However, conditional requirements were not
as well covered admiaistratively (or in practice,
as di scussed bel ow).

(a) Fuel oil was not always analyzed prior to
acceptance. This was contrary to DPM N78ML7.
Wil e sanples were being obtained for follow
up analysis by the central |aboratory, neither
a flashpoint nor a condensate-and-sedi ment
test was being performed onsite as required
by DPH N78M7. NSRS was told that onsite
testing had been abandoned due to truck
drivers protests of delays. However, it was
determned at the NCO that a change in con
tract had been issued on August 6, 1981 to
permt hol dup of fuel deliveries for up to 30
minutes to permit onsite analyses (memorandum
from K. N. Passeur to James Corry dated
December 2, 1981, " Invitation C3-586108").
Plant policy was intended to quarantine fuel
deliveries in a specified outside storage
tank until central lab results had been
obtained. Wile acknow edging this to be a
defensible practice, NSRS noted that on at
| east one occasion, SON had transferred fuel
from the reserve tank prior to learning that
a (mildly) deficient delivery had been made
[Memorandum from 1. L. Whaley to Dan L. Paul
dated December 1, 1982, "Heeting to Discuss
Standardi zation of Fuel G| Specification/
Anal ysis for Standby Diesel Generators - All
Nuclear Plants,” (L29 811201 801)]. NSRS
stronagly recommends implementation of the DPM
requirement in the SQN program.

(b)  Although SQN met the intent of surveillance
requirement 4.8.1.1.2.c by analyzing fuel
delivered into storage (as opposed to per
forming analyses of stored fuel immediately
prior to transfer to the seven-day tank), the
condition of fuel mmintained inthe outside
storage tanks was not being determined.

Al though quarterly condensate checks of the
outside storage tanks are being performed,
NISRS believes that the close proximity of the
diesel transfer suction to the tank bottom
(where water and sludge would accumulate) and
the possiblity that buildup of sludge would
not be detected by condensate checks are
grounds for recomending periodic analysiL of
storage tank contentS:nss noted that 3 of



(2)

the 4 seven-day tanks were topped off on one
occasion at SQN. This recommendation is an
enhancement that would increase the degree of
compliance with SR 4.7.1.1.2.c and could pro-
mote diesel and,plant availability. Thus,
the contents of outside fuel oil tanks should
be analyzed periodically.

(c) This relates to a recommendation made to the
NCO (see V.G.1.a.(1)-DPM N78E1, item (b)
above). An analysis dated March 25, 1982
reported that "a biocide-like material" had
been found in a fuel sample from 1B-B seven-
day storage tank. "Insolubles" found in
recent fuel samples may be related to biocide
in the fuel. Biocide has been shown to be a
constituent in sludge removed from tanks at
WBN. Since addition of biocides may be a
mixed blessing (suppression of bacterial
action at a cost of increased sludge and
perhaps interferences with lab analyses),
NSRS recommends that NUC PR take action to
resolve this matter.

Implementation

Implementing activities were evaluated from review
of data and discussions from the central labora-
tory (for offsite fuel analyses). Implementation
seemed generally adequate. For example, lab
reports and fuel receipts were found to match, and
S1 and SOI data were found in generally good
condition. From discussions, it appeared that
sampling methods were being properly applied by
RCL personnel. NSRS verified that diesel strainer
inspections and filter replacements were being
controlled by procedures. NSRS noted the follow-
ing concern:

(a) For the one-day tanks the site had approved
SI1-116 data indicating levels of insolubles
up to 11.5 mg/ 100 ml--considerably in excess
of the technical specification limit (2 mg/
100 »1) allowed on seven-day tanks. While
NSRS found that follow-up action had been
taken promptly for insolubles identified in
September 1981 and March 1982, the site had
accepted documentation of insolubles in the
one-day tanks that exceeded the technical
specifications limits for the seven-day tank.

Since the indication of iasolubles found in

1982 may be caused by biocide interference
vith *he analysis procedure, by concentration
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due to the tank drain configuration, or may
otherwise be synptomatic of anore signif
icant problem, NSRS recommends that MUC PR
evaluate and document a basis for resolving
indicationaof 4inaolubles in the one-day
teanks. Expedited action to resolve this
matter could be highly beneficial to future
diesel generator availability in light of
technical specification limits on seven-day
t asks.

(3) Corrective Action

Corrective action was evaluated on the basis of
follow up to deficiencies identified in corre
spoadence (1977-1982) and data (1981-82) files.
XS88 concl uded that corrective action bad been
generally reasonable and appropriate. SQN had
initiated promeept and effective follow up for
several recent incidents regarding fuel, such as
delayed analyses and indication of insolubles in
one-day fuel tanks (81-116 dated March 10, 1982).
SaRS found follow-up data for the latter incident
in the CL8 laboratory's file but not in the plant
file.

Watts Bar Nuclear Plant (WBN)

The WON program for fuel oil quality was reviewed with
regard to management controls and inplenentation. Cor
rective action could not be evaluated due to limited
data.

The review included discussions with applicable person
nel, a walkthrough of sample ad analysis facilities,
and examination of procedures and data. Implmenting
activities were not observed due to time constraints,
but were discussed with several staff members. The
site program was appraised chiefly against reuirements
of the (proposed) technical specifications, DI a [78H?
and 17151, and the FSAR.

(1) Managemeat Controls

Management controls at WON were adequate | but
sonme weakaesses were identified. The pleat staff
had devel oped to an exceptional degree controls to
define and control fuel oil storare and handling
activities. Comprehensive requi remts had been
detailed in a standard practice, five section
instruction letters, and various S01, TIs. and
Sls.  The foll owing conclusions were draw



(a) The WBN program contained wel | -defined accept
ance criteria and action statements for fuel
oil activities. The systemof procedures was
conprehensi ve and general Iy adequate with
exceptions as follows:

* No SlI's had been issued to satisfy the
requirements of SRs 4.8.1.1.2.b and
4.8.1.1.2.f.1 of proposed technical
speci fications dated Decenber 1, 1981
However, a procedure was being prepared
indraft formfor SR 4.8.1.1.2.f.1. The
status of procedural preparation for SR
4,8.1.1.2.b was undeterm ned. However,
appendi x B of SO 82.1G provided partial
fulfillnment of that SR.

* Sl 8.6 contained no provision for anal
ysis of insolubles as required by the
proposed SR 4.8.1.1.2.c dated Decenber
1, 1981.

WBN was performng quarterly onsite

anal yses for fuel oil stored in the
outsi de storage tanks. This exceeded
current requirenents. However, NSRS has
advocated this practice for SQN and BFN
(see earlier portions of this section).
VAN shoul d eval uate whether an additional
aaalyias for inaol ubles should be con
ducted periodically to add assurance
that oil stored in the "outside" storage
tanks meets the technical specifications
requireiets for diesel service.

* » 1gadded biocide to all fuel deliveries
sad metered flow into deliveries to
outside storage taoks. The site also
performed m crbe tests oa Sl fuel
tasks quarterly. This exceeded require
nmeats sad provided a conservatis for
fuel protectieo that NiS bas recow
meaed i this report for nv3 and SQN.

*  WN provided for eoelysis of oneday
tmak coatents. This policy should be
eval uated agai st experience at SON
(repeated indications of iasolubles).

(b) The RCL worksheets should be updated to
better identify sanpling requirements. Thi
i s an enhancement proposal. Notiag that the
nont hl y wor kabeet (appendix | of RSL C14)
cotaised little nore than a subject with
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signoff and remarks, NSRS recommends that the
Chemical Unit revise the worksheet to cross-
reference data sheets and clarify sample
requirements. For example, sheet 3 of the
worksheet could*be improved as follows:

° Clarify that fuel oil analyses are
performed onsite at quarterly intervals.
The worksheet appears to direc’. that
monthly samples be sent for analysis to
the central laboratory.

Provide references to worksheets TI-37.81.2
(microbes) and SI 8.6 (analytical para-
meters) in the remarks section.

A good example of a comprehensive work-
sheet may be seen in the weekly and
monthly worksheets (part 1400) of the
BFN RLM. These worksheets identify
sample point, log sheet (data sheet),
procedures, frequencies, and limits as
applicable for analyses.

(2) Implementaticn

Implementing activities were evaluated from review
of data, a walkthrough of facilities, and discus-
sions with plant personnel. Implementation seemed
generally adequate except as follows:

(a) A reliable test kit is needed to test for
microbes in diesel fuel tanks. NSRS noted
that an unused comparator bottle showed
evidence of contamination. WBN's staff
stated that chemical unit personnel were
working with a vendor and the NCO to obtain a
more reliable test method.

(b) Several problems with documentation and
sample performance were found in the fuel
oil-related worksheets T1-37.18 (series).
These were identified to the plant staff for
resolution.

e. Central Laboratory

The central laboratery's program for fuel oil analyses
vas revieved with regard to management controls, imple-
mentation, and corrective action. The review included
discussions with applicable personnel, a walkthrough of
facilities, and examination of test data. Implementing
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activities were discussed but not observed indetail.
The anal ysis programwas appraised chiefly against
requirements of DPH N78M7 and plant surveillance
requirements.

(1) Managenment Controls

Managenent controls for fuel oil analyses were
very informal at the central laboratory. Assign
nent of responsibility had been made verbally and
through job descriptions. Analyses were being
conducted in accordance with federal specification
W-F-800 or ASTH specifications as directed by
DPN N7817 or site data sheets, respectively. Due
to the expertise of the staff and the evident
participation and know edge of the lead chemist in
industry and internal TVA fuel testing develop
nents, MRS was satisfied that fuel analysis
controls were inexistence. However, awitten QA
program for safety-related anal yses should be
developed to delineate minimum controls, imple
mentation, and docunentation requirenents.

(2 Iplementation

nplenmenting activities were judged fully ade
quate. RSU noted-indications of good communica
ties and awareness of plantsite and NCO concerns.
Freo discussions of analysis techniques and results,
it was apparent that the lab was performng effec
tively. Current problems that had been identified
for resolution related to (a) the need for consist
ent requirements for all sites and (b) an excessive
wor kl oad aggravated by the recent addition of
iasolubles to fuel oil test requirements for fuel
anal yses and the appearance of inasolubles in
recent SON fuel sanples. These concerns have been
addressed elsewhere inthis section of the report.

Froi a sampling of laboratory records for November
1981 and March 1982. NSRS determined that the
central laboratory had been responsive to the DPM
requirement for reporting of analysis results
within 14 working days of receipt by the
laboratory.

Cleanup of Residue from Plant Fires

Program requirements for cleanup of residue from plant fires
had been defined for NUC PR in DOPH 7513, "d eaning Proce
dure for Residue from Plant Fire" This area was reviewed
with regard to mnagement controls and implementation at the
plantaite. UMS was concerned whether significant |atent
hasards might exist from undetected residues from plant
fires. Findings were as follows:
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Division of Nuclear Power Central Office (NCO)

All three sites had expressed concern that the DPM
should define thresholds to limit post-fire survey
requirements to relevant *situations. NSRS was com-
fortable with the discretion shown at SQN and WBN in
applying DPM requirements. However, as a technicality,
the DPM was not being complied with as written (conduct
surveys after all fires).. NSRS recommends revision of
DPM N75M3 to define thresholds for implementation of
post-fire survey requirements.

Browns Ferry Nuclear Plant (BFN)

Management controls formerly consisted of three main-
tenance instructions which had been cancelled or were
obsolete. The existence of the DPM was not known to

the Safety Engineer and no responsibility for imple-

menting surveys had been assigned.

NSRS determined that post-fire surveys had been con-
ducted in at least one or two instances of 43 fires
reported in 1981-82, as directed by the plant super-
intendent. However, data was found only for a torus
fire which had occurred on July 7, 1982 or July 8,
1982. Residues had not been checked for the following
fires, which might have had significant after effects:

7-22-82 Fire in IM shop (mineral oil)

12-13-81 Fire in torus (wood under a slag pan)

12-8-81 Fire in torus (cardboard box).

9-24-81 Fire in communications room (I&C
inverter power supply.

8-22-81 Fire in torus (electrical cables, welding
leads, oxygen and acetylene hoses, and
trash).

7-31-81 Fire in torus (electrical cables).

NSRS recommends that BFN establish and implement con-
trols to provide for surveys and cleanup of fire resi-
dues in plant practices in accordance with division
directives.

Sequoyah Nuclear Plant (SQN)

While DPY N75M) had not been implemented into plant
managenent controls, the safety engineer was avare of
the DPM requirement. Chloride surveys had beean per-
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formed following the two signficant fires which had

occurred in 1981.
wvere well documented.

Results of the surveys and cleanup
Due to conceru that the DPM

requirements may be overlooked at some future date,
NSRS recommends that SQN establish controls to imple-
ment the requirements of DPM N75M3 in plant practice.

d. Watts Bar Nuclear Plant (WBN)

DPM requirements had been implemented in detail into
standard practize WB 1.6 with clear delegation of

responsibilities within the plant staff.
Engineering Section was well aware of the survey require-

The Results

ments and had performed and documented thoroughly a
survey following the one significant fire that had
occurred in 1981-82.

Cleanliness of Components and Piping Systems

'This area was reviewed in regard to practices such as mechan-
ical and chemical cleaning, flushing, layup, decontamination,
and retention of pipe specimens.

Program requirements for cleanliness of components and
piping systems had been defined in the following DPMs.

DPM No.

N73ES
N8OES
N73E2
N79E2
(part VI)*
N73E1l
N73M2
N79M3

N7SE6

*Not issued

Subject

Cleanliness Criteria for Plant Components
and Piping Systems

Decontamination of Maintenance Materials
and Removed Plant Components

Chemical Cleaning or Decontamination
Procedure

Nuclear Plant Water Quality Manual (Layup
Practices)

Specification Standacds of Material
Commonly Associated with Maintenance Which
May Come in Contact with Reactor Coolant

Process Specifications for Welding, Heat
Treatment, and Allied Field Operations

Foreign Objects in the Primary Coolant
System

Retaining Pipe Specimens and Crud Samples
for Future Reference

94

s



NSRS reviewed whether significant underlying hazards to
safety-related plant components and piping might be incurred
from weaknesses in cleanliness and decontamination practices
employed in the operating plamts. Findings were as follow:

Division of Nuclear Power Central Office (NCO)

Questions from site evaluations and review of division
practices were discussed with applicable NCO personnel.
The DPMs identified above comprised a comprehensive
framework for control of cleanliness during outages,
maintenance, and modifications for monitoring of con-
tamination on critically important components and
piping systems. However, NSRS concluded generally that
the NCO needed to provide improved program criteria and
to verify the implementation of such requirements by an
acceptable method.

(1) Program Controls

The scope of program controls (see DPM list above)
was adequate. However, the following deficiencies
were noted:

(a) DPM N73E5 was too general and incomplete.
Based on requirements of construction speci-
fication G-39, "Cleaning During Fabrication
of Fluid Handling Components," and ANSI
N45.2.1-83, "Cleaning of Fluid Systems and
Associated Components During Construction
Phase of Nuclear Power Plants," which are for
fabrication standards, the DPM lacked practi-
cal guidance for implementation of cleanli-
ness criteria--es_.ecially in regard to the
condition of pipes and components opened up
but not affected directly by maintenance
activities.

The DPM lacked criteria for maintaining
cleanliness during work activities such as
repairs or modifications and failed to specify
means for mechanical cleaning. Also, the
acceptance criteria for systems under control
o{ NUC PR were ambiguous in several respects.
Comments from site personnel (see sections
concerning BFN, SQN, and WBN below) indicated
that specific criteria should be provided for
the degraded conditions including general
corrosion, tuberculation, and fouling that
were being found on occasion (especially in
raw vater pipes). DPM criteria did not
address inspection or flush requirements in
follow up to work activities involving use of
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(2)

special materials, processes, or conditions
such as cutting on vertical pipes. The DPM
also failed to identify specific ccnsidera-
tions for flush boundaries or practical
alternatives where a process path could not
be utilized. NSRS recommends that the NCO
address this concern by evaluating field
concerns and incorporating as applicable the
contents of standard practice BF 3.10, "Clean-
liness of Piping Systems" and WBN's QCT 4.36,
"General Procedures for Preoperational Ciean-
ing and Flushing of Fluid Handling Systems
and Components." (NOTE: Revision RO, not R1,
should be evaluated for applicability.)

(b) Part VI (layup practices for large com-
ponents and/or piping systems) of DPM N79E2
had not been issued. While NSRS found that
each plantsite had addressed layup of criti-
cally sensitive components, no comprehensive
programs were in effect.

(c) Training and certification criteria need to
be established for inspection of pipe cleanli-
ness and conditions. NSRS understands that
action has been started to remedy this concern
prior to NSRS' review. Training requirements
had not been established in the QC Inspector
Training Manual for piping cleanliness inspec-
tors. See BFN and SQN below for additional
details.)

The other DPM's listed above were judged to be
acceptable. DPM N8OES appeared to have responsi-
bilities and requirements set forth in excep-
tionally clear and usable form.

Implementation

Parts of the implementation activities in the NCO
were determined to be very good. Findings were as
follow:

(a) The Metallurgical Analyses Section was strongly
involved in numerous piping condition problems
and was conducting industry experience review
in its area of expertise. Areas of recent
involvement were large bore pipe corrosion,
eddy-current testing of BFN's RHR heat exchan-
gers, WBN's steam generator modificati)ns,
integration of industry experience into ISI
programs, examination for pitting in stagnant
raw water pipes, and development of a grid
inspection program for raw water pipes.
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(b) Field data and discussions with NCO personnel
showed that the NCO was not appropriately
involved in plant problems in several areas.
There did not seem to be adequate involvement
in the problems experienced at the site in
applying the cleaning and inspection require-
ments of DPM N73ES to practical situations.
The NCO was not aware of lack of site action
in rogard to DPM N75E6 (Retention of Specimens)
and was involved in flush and decontamination
activities only on an on-call basis. NSRS
was concerned from these examples that NCO
activities were removed too far from field
applications to provide overview of perfor-
mance and upgrading of program requirements
based on adverse field experience. NCO
should evaluate this concern and correct the
conditions cited above.

Browns Ferry Nuclear Plant (BFN)

NSRS reviewed program controls such as standard prac-
tices and plant procedures and conducted discussions
with applicable personnel. Plant program and imple-
mentation were judged adequate but weaknesses were
identified as follows:

(1) Program Controls

(a) Standard Practice BF 3.10, "Cleanliness of
Piping Systems,'" contained corsiderable
guidance not made available in DPM N73E>.
However, the cleanliness criteria of DPM
N73E5 had not been incorporated directly into
the plant practices cor procedures. In prac-
tice, inspection results were being docu-
mented .o the following (typical) statement:

"Verification that piping is clean per BF
3.10, class (A, B, C, D, or E)."

This practice failed to document specific
results of inspections or tests (such as
visual, swipe, flush, etc.) and forced clean-
liness inspectors to refer not to BF 3.10,
but to excerpts from DPM N73ES in the field.
Thus, too much interpretation and too little
documentation was being effected on the job.
NSRS recommends that BFN evaluate the forms
in WBN's TI-27, part 11l (appendices A through
E) for use in stating inspection criteria and
utility in documenting cleanliness inspection
results.
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(b) Field services personnel stated that inspec-
tion problems were occurring cue to con-
flicting criteria in use--that is, field
services was preparing components per con-
struction specificatoin G-29 (welding and
NDE) while QA inspectors were employing
inspection criteria from DPM N7:E5. This was
causing rework or hassle that field services
personnel considered excessive. SRS recom-
mends that the site evaluate arnJ take steps .
to remedy this conflict. (

(2) Implementation

(a) The inspecticn criteria of DPM N73E5 fail to
address the condition of piping system com-
ponents. Faced with corrosion on a large
scale, such as flaking, tuberculation, etc.,
the QC staff had ruled tlat all visible
surfaces of piping interiors would be cleaned
to permit verification that pitting, cracking,
etc., was not being otscured during clean-
liness inspections. The QC supervisor had
attempted usuccessfully to obtain clarifi-
cation of the DPM from the Chemical Engine:r-
ing Group. Lackiag criteria, the QA section
was requiring what appeared to be excessive,
but conservative action. The plant chemical
unit supervisor was determinirg acceptability
of piping conditions when requested to do so.
However, as with QA, this was being done in
the absence of NCO (DPM) guidance. NSRS
believes the DPPM should contain explicit
criteria for pipe condition (see NCO comments
for further discussion).

(b) The training program for QC inspectors had
consisted of a lecturm by the site QC super-
visor to his inspectors, who tere issued an
excerpt taken from DPM N73ES when called on
to perform piping cleanliness inspection. A
division-approved QC inspector certificuation
program is needed, as discussed in comments
on the NCO above.

(c) BFN had no practice or procedure for, and was
no' (onducting, a program to retain archive
samples from pipes and components for the
purposes described in DPM N75E6. NSRS recom-
mends that the site resolve this deficiency.
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Sequoyah Nuclear Plant (SON)

NSRS revi ewed programcontrols and di scussed inple
Menting activities with applicable personnel in main
tenance, field servicesand QA sections. The forns
provided in Al-26 for cont-ll of foreign materials
appeared to be very camp' and useful. Plant pro
grams and implementation were judged good except as

follows:

(1) Protran Controls

No concerns were identified.

(2 Inplenentation

(@)

SON's QC inspectors were required to complete
classroomand on-the-job training prior to
certification for piping cleanliness inspec
tions. An inspector was also required to be
certified as a mechanical inspector and as a
Level 1l inspector in YHdr PT. SQON expected
that certification in VT inspections would be
substituted for the MM or PT requirement at a
later time (pending transfer of VT certifica
tion from ANSI N45.2.6 to ASNT-TC-IA). NSRS
considered the SQN program to be reasonable
under the circumstances. However, a division
approved certification program is needed, as
discussed in NCO coments above.

Waitts bar. Nuclear Plant (WBN)

NSRS reviewed program controls and di scussed inple
menting activities with applicable personnel. The
program had been prepared in detail and was judged
adequate except as follows:

(1) Program Controls

QA personnel stated that the inspection criteria
for DPH N73E2 were applicable primarily to newly
fabricated pipe and were stated too broadly to be
applied to pipes that had been in service. As at
UIN, this problem relates to condition of compo
nents, whiceh needs to be addressed in the DPIH.

(2) Iplementation

Not observed.



Raw Water Treatnent Practices

Several specialized areas were selected for review of raw water
treatment practices. Selections were based on inportance to
nucl ear safety and included the follow ng operational problens:

°Bio-fouling (clam sline, and sponge infestation
°Radi ation nonitoring of raw water effluents

Di scussi on

Nucl ear safety concern in the area of raw water treatnent has

been hei ghtened recently by adverse incidents addressed inQE

Bul l etin 81-03, "Flow Bl ockage of Cooling Water to Safety System
Conponents by Corbicula Sp (Asiatic Clam and Mytilus Sp. (Missel)."
The NRC identified bl ockage of coolant flow to safety-related
systens as one of the two abnormal occurrences inthe U S. nuclear
industry in 1981 in its 27th "Report to Congress on Abnormal Occur
rences." That report cited six instances occurring between
Septenber 1980 and January 1982 in which the function of safety
related conponents had been severely degraded by bio-fouling, silta
tion, and corrosion effects. Problens with each of these effects
have received much attention in TVA because of :ecent sicilar
experiences with our nuclear plant systens.

This safety reviewwas limted to control neasures and results
applied to nuclear safety-related raw w. ter systems (ERCI and
FPS at SON and WBN, RHRSW EECW and FPS at BFN) and did not
address environmental |imts except for radiation monitoring in
raw wat er effluents.

General administrative requirements found in Appendix B to 10CFR50
require that an operator of a nuclear plant establish programnea
sures to -saure that persons and organizations conducting acti vi
ties affecting the safety-related functions of the CSSC shoul d
performall those actions necessary to provide adequate confidence
that the CSSC will perform satisfactorily inservice. Thds review
was conducted to determ ne whether program objectives had been
established and were being inplenented effectively.

Revi ew Basi s

The followi ng aspects of NUC PR's programfor raw water treatment
were eval uat ed:

Hanatesent Controls - A determ nation of whether adequate
policy objectives Wave been established inthe technical
specifications, FSAR &nd DPN and whet her these objectives
have been properly translated into detailed directives and
procedures for inplenentation as to specifications, sur
veillance/action requirements, and analytical and sanpling

procedur es.



I npl ementation - Adetermnation of whether (1) activities
have been conducted in accordance with management controls,
(2) the technical bases of the program are adequate, and
(3) results bear out the soundness of the program

I ndependent Review - A determination of whether adequate
review and follow up i s perfornmed by independent safety
and qual ity assurance audit groups.

Measures for Control of Biofouling
TVA has conmitted to technical requirements for control of

biofouling inthe technical specifications, FSARs, and
regul atory correspondence as follows:

Techni cal OE Bulletin

Pl ant Speci fication FSAR 81-03

BFN 4.11.Al.f and NA Response dat ed
Environnental TS* 5/ 26/ 81

SON 4.7.11. 1. ¢ and 9.2.2.6 Response dat ed
Environmental TS* 5/ 26/ 81

VBN (Presuned same 9.2.1.6 Response dat ed
as SQN) 9.2.8.1 7121/ 81

*The Environnental Technical Specifications (ETS) references
limts prescribed inthe NPDES pernit.

These commitnents consist of various nechanical and chenical
control measures (such as screening, straining, flushing,
mechani cal cleaning, and injection of biocides) to prevent

or control the effects of clams, slime, sponges, or other
agents (such as silt and corrosion effects) on safety-related
raw wat er conponents. The technical bases for chemical con
trol measures have been devel oped from experience and research
efforts by TVA. The ninimum concentration for chenical con
trols has been established by TVA's research efforts and
reported i ntwo docunents (report by L. B. Goss, et al, "Con
trol Studies on Corbicula for SteamEl ectrical Engerating
Plants," presented at the First International Corbicula
Synposium Ft. Worth, Texas, Cctober 13-15, 1979 and a meno
randumto H. J. Geen fromM D. Hgh dated October 19, 1982,
"Toxicity if Chlorine to Freshwater Sponges Found inthe
Vicinity of Browns Ferry Nuclear Plant"). The findings of
these reports are being enployed at the nuclear plants within
environmental safety limts prescribed by the NPDES pernit,
which isreferenced in the environmental technical specifi
cations.

TVA's program for control of bio-fouling mecnanisns consists
of prevention and control. Al but very small organisns are
screened or strained fromraw water at the ;lant intake or



system suctions. Organisms which pass through the strainers
and establish themselves inthe raw water system are con
trolled by injection of biocide or by periodic flushing and
mechani cal cleaning. Research and experience have shown
that larva clans, slime, and sponge infestation can be
controlled by injection of chlorine to obtain a total resid
ual chlorine level in the range of 0.3-0.4 ppm in 96-108
hours at water tenperatures in the range of 77-82 degrees
Fahrenheit. Such controls will cause a very high mortality
rate without causing a sudden release of dead organisns

whi ch could bl ock flow through downstream heat exchangers . .
Research and recent experience have shown that chlorine
controls can be very effective if applied twice a year, at
the beginning and close of the clam spawning period, during
whi ch raw water tenperatures exceed 62-65 degrees Fahrenheit.

a. Division of Nuclear Power Central Ofice (NCO

The NCO program for raw water treatment Was reviewed in
regard to managenent controls and inplementation. The*
review i ncl uded eval uation of DPMs, correspondence,

and reports, plus discussions wth applicable NCO
personnel .  The fol | owing determinst.'ons were made:

(1) The NCO had issued a comaprehensive structure of
DVs to define criteria (DPMs N77A13 and N75Mb)
and anal ytical techniques (DPMN78E2) to inplenent
a satisfactory chlorin" 'un program at each nuclear
plant. The controls w..- considered to be very
good.

(2) Wile the NCO was providing technical support for
the chlorination activities to the plants in
several ways, it was not providing a periodic
onsite review to detect and enphasize the need to
resol ve inplenentation deficiencies at the plants.
This was particularly significant at SQN, whi ch
experienced serious asiatic claminfestation ina
contai nment spray heat exchanger in 1982, long
after a satisfactory chlorinatibn program shoultd
have been in service per technical specification
and FSAR rommi nts.

It was noted that the NCO had provided support tc
BIN by contracting for research into susceptibility
of fresh water sponges to chlorine and by research
ing and providing revised cblorinaton linmts to
WBN to prevent recurrence of releases in excess of
NPDI S pernit linmits. NCO engineering sections
were providing support or participating inall of
the significant rawwater system problens i denti
fied by onsite portions of this review including
pitting and general corrosion, bio-fouling, and
siltation.



Browns Ferry Nuclear Plant (BFN)

The BFN program for raw water treatment was reviewed in
regard to management controls and implementation. The
review included evaluatioh of plant practices, proce-
dures, and results plus discussions with applicable
personnel and a walk-through of chlorination sample
facilities. The following determinations wure made:

(1) Although no standard practice had been developed
to assign responsibilities and define plant pro-
gram criteria, the system of procedures, including
SIs, MMIs, OIs, and RLM instructions was in good
order.

(2) From review of results and a walk-through with
station personnel, it was determined that raw
wvater chlorination activities were well understood
and implemented satisfactorily. Chemical unit
personnel had taken measures to rotate bleed
points among the FPS header branches to ensure an
orderly and complete distribution uf chlorine
during the 21-day chlorination period. Results
from fire header flushes had shown little if any
evidence of recent clam infestation. Overall
implementation was considered to be very good

Sequoyah Nuclear Plant (SQN)

The SQN program for raw water treatment was reviewed in
regard to management controls and imnplementation. The
review included evaluation of plant practices, proce-
dures, and results, plus a discussion with the cogni-
zant chemical engineer. The following determinations
vere made:

(1) Although no standard practice has been developed
to assign responsibilities and define the plant's
program criteria, the plant staff was implementing
a chlorination program. Draft surveillance instruc-
tions were in preparation to provide procedures
for chlorination for the RCW/RSW, ERCW, and CCW
systems. NSRS did not locate an operating proce-
dure for operation of the sodium hypochloride
facility or injection into raw water streams. SQN
should issue approved operating and surveillance
procedures for the chlorination of raw water
sytems as soon as practicable.

(2) From review and discussion of test results, it was
deternined that raw water chlorination needs were
vell understood by the cognizant engineer. SQN
had been chlorinating the raw water systems prac-
tically continuously from late April through
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August but had not achieved the desired chlorine
residuals on any consistent basis. Although
measured residuals were improving with time, they
were well below acceptance criteria. Plant
personnel cited equipment problems as the chief
contributor to this problem. As of August, the
initial flush of the fire protection system with
chlorinated water was in progress but had not been
completed. As clam infestations were found in two
containment spray heat exchangers in Marcih 1982
and the plant has experienced an inability to
obtain or maintain chlorine residuals at desired
levels in safety-related systems, SQN's chlorina-
tion program is considered inadequate--SQN should
obtain the aid of the CEG and increase efforts to
resolve equipment or other factors that have
inhibited acceptable chlorination results.

Watts Bar Muclear Plant (WBN)

The WBN program for raw water treatment was reviewed in
regard to management controls and implementatio: The
review included cvaluation of plant practices, proce-
dures, and results, plus a walk-through of facilities
and discussions with the cognizant chemical engincer.
The following determinations were made:

(1)

(2)

WBN's standard practice and system of procedures
had been developed and issued in excellent order.

The plant staff had been chlorinating raw water
systems for approximately five years with the
result tkat no live clams and few clam shells had
been found during flush and inspection activities.
The plant staff had taken effective action to
resolve injection equipment problems and to obtain
modified chlorination limits for an ERCW outage
which had adversely affected control of chlorine
residuals in releases to the reservior. Results
indicated that desired residuals were being main-
tained during flushing of the fire protection
systems.

Chemical Measuring and Test Equipment (M&TE)

Criteria XII of Appendix B of 10CFR50, Requires that "Measures
shall be established to assure that tools, gauges, instruments,
and other measuring and testing devices used in activities affect-
ing quality are properly controlled, calibrated, and adjusted at
specified periods to maintain accuracy within necessary limits."
For the purposes of this review chemical M&TL were perceived by
NSRS to be those devices that are used to measure safety-related

parameters that are not classified as installed process instru-
meatation.
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To comply with the NRC regulatory requirements specified in
Appendix B of 10CFR50, TVA has formulated a Quality Assurance
Program for Station Operation as described in section 17.2 of the
Topical Report, TVA-TR75-1A, R5. Section 17.2.12, “Control of
Measuring and Test Equipment," specifies the following require-
ments which are considered applicable to NUC PR's chemical M&TE
program:

° M&TE shall be controlled in accordance with written proce-
dures or instructions.

Procedures or instructions for calibrating and controlling
MS&TE shall include identification of the test equipment,
calibration techniques, calibration frequencies, maintenance
control, and storage requirements.

Each item of M&TE shall be assigned a specific interval for
recalibration. Historical records which contain sufficient
experience data for evaluating calibration intervals shall

be maintained.

Unique identification shall be provided for each item of
test equipment.

Traceability shall be provided for reference standards to
national standards with periodic validation.

Records shall be maintained which indicate the complete
status of each item of test equipment, including its main-
tenance history, calibration results, abnormalities, and
last and future calibration dates.

Controls shall be provided for th: purchase requirements and
acceptance tests for new or replacemeut test equipment.

M&TE shall be calibrated against a working standard having a
tolerance not greater than 1/4 the specified tolerance of
the M&TE.

The reference standards used to calibrate the working stand-
ards shall have a closer tolerance than that of the working
standard.

M&TE found out-of-calibration shall be conspiciously tagged,
segreated, and an investigation shall be initiated to deter-
eine the validity of previous measurements and any necessary
corrective action to be taken.

Each organization shall be responsible for assuring that
test equipment used by that organization has been properly
calibrated and documented.

The Office of Powe- has implemented the requirments of Criterion
XI1, Appendin B of 10CFRS0 and section 17.2.12 of the Topical
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Report through the Office of Power Quality Assurance Manual,
OP- QAP-12.1, "Control of Measuring and Test Equipnent.”

1. Division of Nuclear Power Central Ofice (NCO

The NUC PR quality assurance programto conplenent the POAER
QA program for MRTE described above is delineated through
Part IIl, Section 3.1, "Control of Measuring and Test Equip
ment," of the N OQAM

The eval uation conducted at NCO involved the follow ng:

0 A review of the existing |&TE control programto deter
mine if the key requirenents are specified in the
OPQAM have been included in the NNOCQAM |t was not
the purpose of this section of the review to evaluate
the entire adequacy of the NUC PR M&TE program

0 Di scussions with CEG personnel to determine if apro
gram had been established by that group to assess the
degree of inplenentation of the chemcal MTE control
programat the nuclear facilities and at CLS.

The NSRS review at the NCO concluded the follow ng:

a. The key requirements as specified inthe OPQAH have
been included inpart IlIl, section 3.1 of the N-OQAM

b. No programhas been established by the CEG to assess
the degree of inplenmentation of the M&TE program at
each of the nuclear facilities or CLS. CEG and the
chenmical units at each plant accept the CLS activities
(procurement, testing, calibration, and repair) at face
val ue and apparently have made very little effort to
ensure that the requirements of the OP-OQAM and the
N-OQAN are being inplenmented at CLS for chemcal M&TE.
In addition, it appears that nuclear counting equi pnent
i snot considered as WTE at BFN. The scope of OP-QAP-12.1
states in part that the requirenents of that procedure
apply to M&TE used inmonitoring the CSSC and equi pment
necessary to assure that operations are conducted
within technical specification limts. The scope ot
part Il1l, section 3.1 of the N-OQAM states inpart that
the procedure establishes a calibration programto
control and verify the accuracy of M&TE used to ensure
CSSC are i n conformance with prescribed technical
requi renents. As nuclear counting equi pment is used
routinely to determne safety-related parameters to
assure conpliance with facility technical specifica
tions (i.e., dose equivalent iodine 131, radiop'ti.r'de
content ii plant eftluents, etc), the scope uf the
OPQAM and the N-OQAM procedures are applicable to
nucl ear counting equi pnent and no formal exception has
been taken. Any H&TE (including nuclear counting



equi pment) calibrated and operated by the chemical
units at the nuclear facilities should be calibrated
and operated in accordance with the requirenents of
part Ill, section 3.1 of the N OQAM

In summary, there are no specific requirements for CEG
personnel to periodically assess the degree of inplenmentA
tion at each facility. However, the requirenents are sone
what generic for all facilities and unique for the nuclear
counting equipnent. The "General Requirements" of part III,
section 3.1 of the NNOQAN require that the MSTE program
shal | provide for the ready detection of inaccuracies and
nonconf ormance with requirements for tinely and effective
corrective action. Periodic assessments of program inple
mentation should identify devel oping problenms and prescribe
corrective actions as well as providing feedback for program
i mprovement that can be shared by all of the nuclear faci
ities. These assessnents should be inthe formof direct
review by CEG or review or involvenent in the QA audit
process.

Browns Ferry Nuclear Plant (BFN)

The BFN MTE program i s delineated by Standard Practice BF
17.5, "Control of Measuring and Test Equipment." This
docunent requires that "all sections having WTE nust estab
lish a program following BF 17.5 requirements." The Chenical
Unit programto comply with BF 17.5 requirements i s defined
by Radi ochemical Laboratory Mnual Procedure 757, "Procedure
for the Internal Control of Measuring and Test Equi pment
(MTE) Assigned to the Chemical Unit."

The eval uations conducted at WN involved a conparison of

the Chemcal Unit MTE progre as defined i n RLM 757 agai nst
the requirenents of BF 17.5.

The NSRS review at BE concluded the follow ng:

a. The chenical MTE program as described in MH 757 was
not well defined and only addressed the BF 17.5 require
mants in a general manner. No provisions had been nade
inthe programfor the MTE calibrated by the Iocal
Chem cal Unit personnel (including nuclear counting
oqui pmeet). The Chemical Unit should develop a
detail ed docunented program delineating the require
mants of standard practice BY 17.5 and including con
trols for the ULTZ calibrated by the plant chenical
units. The following conditions noted during the
review of this area support this finding (not all
i nclusive):

General Requirement 6.2.1 of OP-QAP-12.1 requires
inpart that organizations responsible for control
of PMIE shall prepare and nmaintain procedures



which define in detail their plan for complying
with applicable requirements; the assig~ment of
responsiblities fcr accomplishing these activi-
ties; a listing of individual instruments to be
controlled, and their calibration frequencies.

The implication from this requirement is that
control of M&TE is an important quality function
and warrants detailed instructions and close
control. Contrary to-this requirement, RLM 757 is
very general in nature and does not include con-
trols for calibration and corrective actions for
important chemical M&TE such as turbidimeters,
atomic absorption units, analytical balances,
flash point testers, flow rotometers used ir
effluent analyses, and nuclear counting equipment.

Part 111, section 3.1 of the N-OQAM requires in
part that activities involving unacceptable M&TE
subsequent to its previous acceptable calibration
shall be investigated and necessary corrective
actions shall be executed. The results of inves-
tigations and corrective actions associated with
unacceptable equipment shall be presented in a
report to the responsible section supervisor for
review. This report is to be a QA record and
maintained in the hirtory file for the M&TE.
Attachment 1, "Measuring and Test Equipment Defi-
ciency," of BF 17.5 satisfies this requirement for
equipment found out of calibration or tolerance by
the CLS. However, the intent of the requirement is
prompt investigation and action to determine if a
condition exists that may adversely affect plant
operation or endanger the health and safety of the
general public. No requirements exist in the plant
documents (BF 17.5 and RLM 757) for this type of
action for equipment calibrated by the Chemical
Unit. A breakdown of control in this area is
identified in section V.D.2 of this report. A
gamma ray spectrometer system was possibly defec-
tive and no attempt was made to evaluate the data
generated by the instrument during the defective
time frame.

The "Report of Calibration" issued by the CLS
contains significant information required by BF
17.5 to be maintained as quality assurance records
for a retention period of six years. These records
are not addressed in RLA 757. Some of the informa-
tioa required by BF 17.5 is recorded in a M&TE log
book maintained in the radioc!iemical labo:atory.
However, the logbook is not classified as being
maintained as a quality assurance record.
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BF 17.5 requires that M&TE and reference standards
found outside acceptable limits will be identified,
separated, and tagged with an out-of-iimit cali-
bration item tag, form TVA 7830. No mention of
reference standards on form TVA 7830 is made in
RLM 757.

Shipping instructions specified in BF 17.5 are not
addressed in RLM 757.

° The chemical MSTE program is not PORC reviewed or
approved.

NSRS recognizes that ali Chemical Unit personnel are trained
in the proper control of MSTE by General Employee Training
Course (GET)-12 and ithat periodic retraining is required.
However, this training is not s recognized substitut~ for a
well documented and defined program for control of chemical
M&TE. NSRS recommends that BFN perform (or request NCO to
perform) a thorough Chemical Unit M&TE control program
evaluation and take those corrective actions that may be
necessary to satisfy the requirements as specified ia the
applicable controlling documents. The documented program
should be PORC reviewed and approved.

Sequoyah Nuclear Plant (SQN)

The SQN chemical M&TE program is delineated by the following
plant documents:

° Administrative Instruction (AI)-31, "Control of Measur-
ing and Test Equipment"

° Technical Instruction (TI)-20, "Chemical Laboratory
Test Equipment Calibration Program"

° Technical Instruction (TI)-49, "Radiological Chemical
Laboratory Test Equipment Program"

Administrative Instruction (Al)-13, "Nonconforming
Items"

Results Maintenance (I) Section Instruction Letter No.
A64, "Control and Use of Measuring and Test Equipment"

. Engineering Section Instruction Letter (ES SIL) C10,
“Routine Laboratory Schedules and Actions for Out-of-
Limit Conditions

The evaluation conduct.4 at SQN involved a comparison of the
chemical M&TE proge.» a3 described in those documents listed
above to detemine ‘/ the requirements of the N-OQAM had
been implemented. In addition, actual implementation of the
requirements of the "IN documents was evaluated.
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The evaluation conducted at SQN concluded the following:

The key requirements of part III, section 3.1 of the
N-OQAM have been included in plant documents. TI-20
provides for the calibration and control of chemical
laboratory M&TE excluding, the counting room equipment.
It controls both the M&TE calibrated by CLS and by the
plant Chemical Unit. The nuclear counting equipment is
considered as M&TE at SQN. The program for calibration
and control cf this equipment is defined in TI-49. The
instructions for nonconforming M&TE are provided by
Al-13. ES SIL-C10 provides a schedule for preformance
checks that are required for chemical M&TE. A list of
chemical M&TE (not including nuclear counting equip-
ment) is maintained as an attachment to RS&M(I) A64 for
convenience of updating without PORC approval.

The Chemical Unit staff at SQN was unfamiliar with the
program used by CLS to procure, test, calibrate, and
maintain chemical M&TE. They had not determined if an
approved program was used by CLS for these functions.

The Chemical Unit personnel receive training in the use
and control of M&TE by GET-12. Periodic retraining is
required.

The station documents that delineate the Chemical Unit
M&TE program do not address the program as it is being
implemented. During the implementation review of the
documented chemical MATE comtrol program, the following
conditions were noted:

° Gamma ray spectrometer systems that had been
calibrated by POTC were being used to perform
safety-related analyses. This mode of calibration
is not reflected in TI-49. The POTC had calibra-
tion procedures for this type of equipment but
they had not received upper tier review and
epproval at POTC or at SQN.

In addition, POTC did not have an approved quality
assurance program. It would therefore be difficult
for SQN to prove that these detectors had been
calibrated using approved procedures by qualified
individuals.

‘ Attachment A of RS&M(I) A 64 is outdated and con-
tains no schedule of calibration or accuracy
informatior. Examples of M&TE in use but not
included in attachment A are as follows (not all
inclusive):
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Bausch and Lomb Spectrophotometer TVA No. 511205
Hach Turbidimeter TVA No. 490067
Fisher Tetrator

° The Radiochemical Laporatory Analysts are perform-
ing the performance checks scheduled in ENSIL C10.
However, they are using procedures in TI-20 that
vere vritten for equipment no longer in use.

° The M&IE being operationally checked by procedures
in TI-49 is not being nonconformed in accordance
with AI-13 and TI-49.

In conclusion, it appears that the implementation of the
chemical MSTE program at SQN has diverged from the proce-
dures that afford administrative controls. Corrective
action should be taken to enhance compliance with adminis-
trative controls.

Watts Bar Nuclear Plant (WBN)

1
The WBN chemical M&TE program is delineated by the following
plant documents:

° Technical Instruction (TI)-10, "Calibration Program for
Measuring and Test Equipment"”

M Technical Instruction (TI1)-20, "Chemical Laboratory
Counting Equipment Standardization Methods"

. Engineering Section Iastruction Letter (ENSL) 67,
“Calibration Schedule for Chemical Section M&TE
Equipment"

° Engineering Section Instruction Letter (ENSL) C8,
"Chemical Laboratory Equipment Standardization Program"

The evaluation conducted at WBN involved a comparison of the
chemical M&TE program as described in those documents listed
above to determine if the requirements of the N-OQAM had
been implemented. In addition, actual implementation of the
requirements of the WBN documents were evaluated.

The NSRS evaluation conducted at WBN concluded the following:

a. The key requirements of part III, section 3.1 of the
N-OQAM, bave been included in plant documents. TI-10
establishes the requirements for a calibration program
to control MSTE used by the Chemical Unit of the Engi-
aeering Section along with the plant sections. Pro-
cedures for calibrating and controlling nuclear counting
instruments are containued in TI-20. A listing of
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chemical M&TE, the respective calibration schedule, and
accuracy information is contained in ENSL C7. A schedule
for standardizing chemical M&TE is vontained in ENSL

C8.

The Chemical Unit personmfel receive training in the use
and control of M&TE by GET-12. Periodic retraining is
required.

The plant QA organization had a formal periodic survey
program to audit the chemical M&TE program. Two surveys
had been performed by the onsite QA survey group. It
appears that the Chemical Unit took prompt corrective
actions on the survey findings. The program appears to
have improved as a result of the survey.

The Chemical Unit management and supervisory personnel
should develop an internal review program to periodi-
cally determine the degree and acceptability of imple-
mentation of M&TE requirements. This conclusion is
supported by the following conditions noted during the
review:

° Section V.A.1 of TI-10 requires that the calibrated
accuracy expected for each item of M&TE calibrated
by CLS be provided by the plant. Accuracy informa-
tion is included in attachment B of ENSL C7.
However, the plant staff was unaware of the origin
of this information, as no references are given,
whether the information is correct, and if the CLS
has been supplied with this information by the
plant as required by TI-10.

Section V.A.1 of TI1-10 requires that the Engineer-
ing Section maintain the schedule of assigned M&TE
per ENSL C7. Attachment B of ENSL C7 requires
that the Orion PH meter, TVA ID No. 434535, be
calibrated every 26 weeks. This instrument was
observed as being calibrated on a frequency of
every 52 weeks.

The plant staff was not aware of the acceptability
of the program used by CLS to procure, test, cali-
brate, and repair the Chemical Unit M&TE. They
had not determined if the M&TE was being cali-
brated by the use of adequate and approved proce-
dures by qualifiea personnel using adequate
standards.

Power Operations Training Center (POTC)

The POTC chemical M&TE program is delineated by section %00,
"Instrument Calibration Procedures,” of the Radiochemical
Laboratory Manual.
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6.

The eval uation conducted at POTC involved a conparison of
section 500 of the RLM to determine if the requirement of
the N-OQAM had been i npl ement ed.

The NSRS eval uation conducted at POTC concluded the fol | owing:

a.

Section 500 of the RLMonly provides calibration proce
dures for specific nuclear counting equi pnent. However,
these procedures receive no uppe, tier review or approval.

The POTC Chemical Unit should devel op and inplenent an
M&TE program to conply with the requirements of sec
tion 3.1, part Il of the NNOQAM for the POTC equip
nent used in safety-related analyses and to provide
applicable controls over activities involving calibra
tion of nuclear plant equipnent. This conclusion is
supported by the follow ng facts:

0 The POTC Standard Practice TCS 10 states the
following: "The radiochenical |aboratory at the
Power Qperations Training Center (POTC) has equip
nent and facilities similar to radi cchenical
| aboratories at nuclear power plants. The POTC |ab
i s therefore capable of performing nost of the
chem cal and radiochenical analyses requited at
the plants. Inemergency situations, especially
those i nwhich the Sequoyah Nuclear Plant lab is
inaccessible, the POTC lab serves as a backup
facility and will support any analyses necessary
for the determination of the nature and extent of
the emergency, the status of the plant, and recovery
from the energency.” The OQAM defines METE as
"Devices or systems used to calibrate, neasure,
gauge, test, inspect, or control inorder to
acquire research, devel opment, test or operational
data to determine conpliance with design speci
fications or other technical requirements." The
related equipment at POTC (including nuclear
counting equi prent) should be controlled by an
METE program as the requirenents are applicable
anytine the POTC |aboratory isperformng quality
or safety-related support for the nuclear plants.

0 The POTC is currently planning to purchase, cali

brate, and repair nuclear counting equi pment for
the nuclear plants. These functions m-.t be

controlled by an acceptable M&TE program in addi
tion to conplying with requirements of RG 4. 15.

Central Laboratory Services (CLS)

The CLS M&TE program is delineated by the following
document s:



Laboratory Instruction Letter Nos. 1 through 5.

TVA Office of Power, Maintenance Coordination Staff
Quality Program Procedure No. 1.0

Central Laboratories Procedure Nos. 101, 102, 201, 202,
203, 204, 205, 206, and "208.

The evaluation conducted at CLS involved the following:

A review of the CLS M&TE program as defined in the
documents described above to determine if the program
delineates the requirments of OP-QAP-12.1.

A review of calibration records of chemical M&TE identi-
fied by NSRS as being in use at the nuclear plants.

A review of training records of those personnel that
had calibrated the chemical M&TE previously discussed.

A tour and inspection of the M&TE repair and cali-
bration facility.

The NSRS evaluation conducted at CLS concluded the following:

The requirements of OP-QAP-12.' are delineated in those
documents above.

Calibration records are being maintained as required by
the N-OQAM. [

The training records for those personnel asscciated
with the calibration of the referenced chemical M&TE
appeared in order. Training of those personnel is
discussed further in section VIII.A.6 of this report.

An evaluation should be performed to determine the
contamination hazird potential of M&TE used by the
nuclear plants aul returned to CLS for repair and
calibration.

Some of the M&TE used at the nuclear facilities has a
high degree of pot~ntial of being contaminated on the
inside surfaces and sample chambers. Radioactive
fluids are placed in sample chamhers during the course
of analyses. These fluids leak or are spilled on the
inside surfaces of these sample chambers. In some
cases METE equipped with cooling fann in used inside
regulated and contamination zones. It in somewhat
impractical to expect that all of the inside surfaces
vill be contamination free when received at CLS from
the plants. In addition, it is impractical to dis-
assemble the equipment at the plantsite to allow for an
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extensive contamination survey by health physics person-
nel. NSRS recommends that the CLS be equipped with
radioactive detection equipment and those personnel
repairing and calidbrating M&TE trained in proper use of
the equipment. Frequent surveys shouid be made in the
course of repair work. In addition, CLS should arrange
for periodic health physics surveys of the applicable
vork areas.

In summary, it appears that CLS is calibrating and control-
ling M&TE in accordance with approved procedures. They have
developed and are implementing a formal QA program fur M&TE
control. The CLS is staffed with a full time QA manager who
is well qualified and actively involved in the M&TE program.
In addition, the work areas inspected reflected a professional
attitude. It should be noted that the NSRS review at CLS
was not an iodepth review as to the acceptability of the
M&TE program. Due to the importance of the M&TE program
(program affects every nuclear facility), the OQA organiza-
tion should perform a detailed audit to establish the degree
of its acceptability.
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VI. LIST OF PERSONNEL CONTACTED

A. Division of Nuclear Power Central Office

Attended Contacted Attended

o Entrance During Exit
Name Organization/Job Title Meeting Review Meeting
D. .. Paul NUC PR/NMB, Mechanical Branch Staff X X X
Specialist )
J. M. Pleva NUC PR/CEG, Chemical Engineering X X X
Section Supervisor
E. L. Whaley NUC PR/CEG, Chemical Engineer X
D. S. Hixson NUC PR/CEG, Chemical Engineer X
F. E. Hartwig NUC PR/CEG, Chemical Engineer X
D. P. Wilson NUC PR/CEG, Cbemical Engineer X
P. L. Whitt NUC PR/CEG, Chemical Engineer X
J. L. Maholtra NUC PR/CEG, Chemical Engineer X
M. L. Rollins NUC PR/CEC, Chemistry Section X X
Supervis..r
L. Reardon NUC PR/CEG, Chemist X
M. E. Koss NUC PR/CEG, Metallurgical Engineer X
J. Corry NUC PR/REG, Mechanical Engineer X
E. F. Harwvell NUC PR/Chemical Engineering Group X X
Supervisor
+T. D. Knight /-NUC PR/Reactor Engineering Branch Chief X X
T. F. Ziegler NJC PR/Nuclear Maintenance Branch X )
Chief (
R. C. Parker NUC PR/Quality Assurance & Compliance X
Group Supervisor
W. E. Andrevs NUC PR/Quality Engineering & X
Compliance
E. K. Sliger NUC PR/Radiation & Environmental X
Protection Supervisor
D. F. Goetcheus NUC PR/CEG, Metallurgical Analysis X
Section Supervisor
J. T. Dills NUC PR/REP, Chemical Engineer X
T. R. Woods NUC PR/Metallurgical Engineer X

+Senior representative at September 10, 1982 exit meeting.
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Browns Ferry Nuclear Plant

+
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JI
H.
1

R. Bynua
Tibi

Morkin
Sharpe

L. Clement
G. Tays

R. Clark

C. Thomison
Richards

McDaniel

Parvin
Barker
Raglin
M. Pleva

E. Hartwig
D. Bryan
Cole

T. Jones
L. Chian
J. Childers
Roberts
Rozear
Balch

G. Metke
Fulmsur

W. Nix
Davis

May

Pyron
Jones

R. Phifer
Keckeisen
Thigpen

D. Grigsby
S. Black
Crowvell
Carrigan
Crabdbd

. Walker

Vatson
W. Haney

Organization/Job Title

Assistant Plant Superintendent
Compliance Engineer

Chemical Engineer

Chemist

Chemical Unit Supervisor
Radiochemical Laboratory Supervisor
Chemical Engineer

Engineering Section Supervisor
Radiochemical Laboratory, Shift
Supervisor

Radiochemical Laboratory, Shift
Supervisor

Plant QA, QC Supervisor

Plant QA, Survey Coordinator
Plant QA, QC Engineer

NUC PR/CEG, Chemical Engineering
Section Supervisor

NUC PR/CEG, Chemical Engineer
Radiochemical L.boratory Analyst

OPQA Coordinator

Plant Superintendent

Compliance Supervisor
Adainistrative Services Supervisor
Compliance Engineer

Compliance Engineer

Document Control

Staff Specialist

Assistant Storeroom Supervisor
NUC PR/CEG, Chemist

Training Officer

Material Control Clerk

Supply Officer

Plant QA Supervisor

Safety Supervisor

Fire Protection Engineer
Material Maintenance, General
Foreman

Radiochemical Laboratory Analyst
Radiochemical Laboratory Analyst
Field Services Engineer

Field Services Engineer

Work Plan Coordinator

Mechanical Maintenance Engineer
Mechanical Maintenance Engineer
Mechanical Maintenance Superviser

2 Present at exit meeting July 23, 1§82.

Present at exit meeting August 6, 1982
+ Senior statich zepresentative at July 23, 1982 exit meeting.
% Senior station representative at August 6, 1982 exit meeting.
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C. Sequoyah Nuclear Plant

Attended Conti.cted Attended

Entrance During Exit
Name Organization/Job Title Meeging Review Meeting
A. M. Carver Compliance Engineer ‘ % X
N. Lehberson Plant QA Staff Engineer X
R. W. Fortenberry Engineering Section Supervisor X X X
J. L. Taylor Chemical Unit Supervisor X X
+M. R. Harding Compliance Supervisor - X X X-
P. Johanson Radiochemical Laboratory Shift X '
Supervisor
W. L. Williams Chemical Eagineer X
J. B. Mullenix Chemist X
J. W. Proffitt Chemical Engincer X
J. D. Pierce Radiochemical Laboratory Supervisor X
H. L. Harris Radiochemical Laboratory Analyst X
Trainee
J. A. Parker Radiochemical Laboratory Analyst X
Trainee
W. A. Wright Radiochemical Laboratory Analyst X
Trainee '
C. R. Wilhoite Radiochemical Laboratory Shift X;
Supervisor %
D. Amos Chemical Engineer Y
V. L. Varner Administrative Services Clerk-Steno X
B. H. Ervin Training Officer Clerk-Steno )
W. E. McKnight Hanagement Services Supervisor X
R. J. Kitts Health Physics Supervisor X
T. Lones Ridiochemical Laboratory Shift X
Supervisor
C. Stulz Plant QA, QA Engineer X
J. Anderson Plant QA, QC Supervisor X
C. E. Bosley Radiochemical Laboratory Shift
Supervisor
P. Maclaren Radiochemical Laboratory Analyst X
C. Brannon Power Storerocom Supervisor X
C. Morrison Assistant Power Storeroom X
Supervisor
T. Moody Power Storerocom Clerk X
J. McPherson Supervisor, Mechanical Test Unit X
D. McAmy Mechanical Engineer X
J. Robinson Field Services Supervisor X
D. Love Mechanical Engineer X
P. Hitchcock Mechanical Engineer X
K. McDonald Chemical Engineer X
E. Craip Safety Supervisor X

+ Senior station representative at September ), 1982 exit meeting.



Watts Bar Nuclear Plant

REeC L mEOOM

K. Heacker
R. Matthews
0. Casteel
. King
Waddle

J. Erpenbach

H. Nall
Curtis

Pope
R. King

D. F. Bailey
W. L. Byrd
J Englehart

'mhhﬂﬂ.t”

+ Senior station representative at August 27, 1982 exit neeting.

L. Lewis

T. Cottle

D. Varga

H. Whirtemore
T. Kirkpatrick
L. Collins
Jenkins

. C. Manley

Attended Contacted

Entrance During

Meeting Review

Organization/Job Title -

Chemical Unit Supervisor
Chemical Engineer

Chemical Engineer

Chemical Engineer

Radiochemical Laboratory Shift
Supervisor

Assistant Engineering Section X

Supervisor
Radiocherical Laboratory Supervisor
Quality Assurance Supervisor
Quality Control Supervisor
Radiochemical Laboratory Shift
Supervisor
Management Services Supervisor
Compliance Supervisor X
Compliance Engineer
Assistant Plant Superintendent
Plant Superintendent X
Plant Training Officer
OPQA Coordinator
Field Services Electircal Engineer
Mechanical Maintenance Supervisor
Power Stores Supervisor
Plant Services Unit Supervisor

PO MM H XK MMM MK
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X

e

Training Supervisor

+ Senior representatior at Augvit 3, 1982 exit seeting.
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Attended
Exit
Heeting

E. Pover Operations Training Center
Attended Contacted Attende |
Entrance During Exit |
Name Organization/Job Title Meeting Review Meeting
H. Martin Health Physics/Chemistry Training X X
Unit Supervisor |
¥W. T. Reid Laboratory Unit Supervisor X X X
K. S. Collins Management Services Section X
Supervisor
A. Haynes Clerk-Stenographer X
+W. F. Popp Nuclear Training Branch Assistant g X X
Chief
L. R. Sain Engineering Training Section X
Supervisor ‘
J. Mays Radicchemical Laboratory Analyst X |
Trainee
B. H. Villiamson Radiochemical Laboratory Analyst X
M. 0. Valters Engineering Training Section, lastructor X




F. Central Laboratory Services

Attended Contacted Attended

Entrance During Exit
Name Organization/Job Title Meeting Review Meeting
R. Cliffort Document Control Supervisor X
R. Camp Property and Supply Officer X
F. Watson Management Services Supervisor X
G. A. Ericson QA/QC Section Supervisor X X
D. Besnell Power Stores Supervisor X (
D. Axley Measurements Laboratory Lead Technician X
J. Rose Chemical Laboratory Section Supervisor X X X
R. Taylor Chemist X
+H. A. Taff Central Laboratory Services Chief X

+ Senior representative at September 16, 1982 exit meeting.

G. NSRB/OPQA/NUC PR Steam Generator Task Force (SGTF)

Name Organization/Job Title ’Contacted

C. E. Chmielewski NSRB/Sequoyah Full Time Member X

T. M. Galbreth NSRB/Browns Ferry Full Time Member X

B. F. Roberts NSRB/Exerutive Secretary X

R. L. Moore OPQA/Support Audits Supervisor X

G. W. Killian OPQA/Plant Program Supervisor X )

D. L. Paul SGTF/NMB, Mechanical Branch Statf X {
Specialist ’

T. F. Ziegler SGTF/Nuclear Maintenance Branch X

+ No formal exit meetings were conducted at these organizations; however,
preliminary findings were discussed at the respective organizational offices
on September 16, 1982.

VII. DOCUMENTS REVIEWED (REFERENCES)

NOTE: Revinions to controlled documents made after Sepiember 1,
1982 were not considered in this review except as identified
below.

A. TVA Documents

1. Corporate

a. Topical Report, TVA-TR75-1A, RS, "Quality Assurance
Program Description”

b. IPM - laterdivisional Quality Assurance Procedures Manual
for Nuclear Powe: Plants

¢. Organizational Bulletin I, Management Services
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d.

Organizational Bulletin I, Power

TVA Radiological Emergency Plan

B. Codes, Standards, and Regulations

1. Regulatory Requirements/Information

b.

k.

10CFR20 - Standards for Protection Against Radiation

10CFRS0 - Domestic Licensing of Production and
Utilization Facilities, including:

(1) Appendix A - General Design Criteria for
Nuclear Power Plants

(2) Appendix B - Quality Assurance Criteria for
Nuclear Power Plants and Fuel Reprocessing
Plants

(3) Appendix I - Numerical Guides for Design Objectives
and Limiting Conditions for Operation to Meet the
Criterion "As Low As Is Reasonably Achievable" for
Radiocactive Material in Light-Water Cooled Nuclear
Power Reactor Effluents

10CFRS1 - Licensing and Regulatory Policy and Procedures
for Environmental Protection

10CFR100 - Reactor Site Criteria

OIE Bulletin 81-03 - Flow Blockage of Cooling Water
to Safety System Components by Coricula (Asiatic
Clam) and Mytilus (mussel) [A02 810413 015)

OIE Bulletin 82-02 - Degradation of Threaded Fastners
in the Reactor Coolant Pressure Boundary of PWR Plants

OIE Information Notice 81-27 - Flammable Gas Mixtures
in the Waste Gas Mecay Tanks in PWR Plants

OIE Information Notice 81-21 - Potential Loss of Direct
Access to Ultimate Heat Sink

OIE Information Notice 82-14 - TMI-1 Steam Generator/
Reactor Coolant System Chemistry/Corrcsion Problem

OIE Information Notice 82-32 - Contamination of Reactor
Coolant System by Organic Cleaning Solvents

OIE Circular 81-09 - Containment Efflueat Water That
Bypasses Radicactivity Monitor
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NPDES Permit No. A110022080, "Authorization to Dis-
charge Under the National Pollutant Discharge Elemina-
tion System" BFN

NPDES Pe:mit No. TN00264504, "Authorization to Dis-

. charge Under the National Pollutant Discharge Elimina-

tion System,' SQN

NPDES Permit No. TN0020168, "Authorization to Discharge
Under the National Pollutant Discharge Elimination
System," WBN

USNRC Region 1I, Office of Inspection and Enforcement
Inspection Reports for BFN and SQN: January 1980,
August 1982

Regulatory Guides

b.

RG 1.8 - Personnel Selertion and Training, R1, May 1977

RG 1.21 - Measuring, Evaluating, and Reporting Radio-
activity in Solid Waste and Release of Radioactivity
in Liquid and Gaseous Lffluents from Light-Water
Cooled Nuclear Power Plants, R1, June 1974

RG 1.28 - Quality Assurance Program Requirements
(Design and Construction), R2, February 1979

RG 1.30 - Quality Assurance Requirements for the
Installation, Inspection, and Testing of Instrumenta-
tion and Electric Equipment, RO, August 1972

RG. 1.33 - Quality Assurance Program Requirements, R2,
February 1978

RG 1.37 - Quality Assurance Requirements for Cleaning
of Fluid Systems and Associated Components of Water-
Cooled Nuclear Power Plants, R1, September 1977

RG 1.38 - Quality Assurance Requirements for Packaging,
Shipping, Receiving, Storage, and Handling of Items for
Water-Cooled Nuclear Power Plants, R2, May 1977

RG 1.39 - Housekeeping Requirements for Water-Cooled
Nuclear Power Pianta, R2, September 1927

RG 1.56 -~ Maintenance of Water Purity in Boiling Water
Reactors, R1, July 1978

RG 1.58 - Qualification of Nuclear Pover Inspection,
Examination, and Testing Personnel, RO, August 1973
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RG 1.64 - Quality Assurance Requirements for the Design
of Nuclear Power Plants, R2, July 1976

RG 1 78 - Assumptions for Evaluating the Habitability
of a Nuclear Power Plant.Control Room During a Postu-
lated Hazardous Chemical Release, RO, June 1974

RG 1.83 - Inservice Inspection of Pressurized Water
Reactor Steam Generator Tubes, R1, July 1975

RG 1.88 - Collection, Storage, and Maintenance of
Nuclear Power Plant Quality Assurance Records, R2,
October 1976

RG 1.112 - Calculation of Releases of Radioactive
Materials in Gaseous and Liquid Effluents from Light-
Water Cooled Power Reactors, RO, May 1977

RG 1.123 - Quality Assurance Requirements for Control
of Procurement of Items and Services for Nuclear Power
Plants, R1, July 1977

RG 1.137 - Fuel 0Oil Systems for Standby Diesel
Generators, R1, October 1979

RG 1.144 - Auditing of Quality Assurance Programs
for Nuclear Power Plants, R1, September 1980

RG 4.15 - Quality Assurance for Radiological Monitor-
ing Programs (Normal Operations) - Effluent Streams
and the Eavironment, Rl, February 1979

RG 8.8 - Information Relevant to Ensuring that Occupa-
tional Exposures at Nuclear Power Stations Will be
as Lov as Reasonably Achievable, R3, June 1978

RG 8.10 - Operating Philosophy for Maintaining Occupa-
tional Radiation Exposures as Low as is Reasonably
Achievadble (Nuclear Power Reactors), Ri, May 1977

American National Standards Institute (ANSI) Standards

ANSI N18.1-1971 - Selection and Training of Nuclear
Pover Plant Persoanel

ANS] N18.7-1976 - Administrative Controls and Quality
A:outlaco for the Operational Phase of Nuclear Power
Plants

ANS1 N&4S.2-1971 - Quality Assurance Program Requirements
for Nuclear Power Plants
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ANSI N45.2.1-1973 - Cleaning of Fluid Systems and
Associated Components for Nuclear Power Plants

ANSI N45.2.2-1972 - Packaging, Shipping, Receiving,
Storage, and Handling of Items for Nuclear Power
Plants (During the Constguction Phase)

ANSI N45.2.3-1973 - Housekeeping During the Construction
Phase of Nuclear Power Plants

ANSI N45.2.4-1972, IEEE Standard Installation, Inspection,
and Testing Requirements for Instrumentation and Electric
Equipment During the Construction of Nuclear Power
Generating Stations

ANSI/ASME N45.2.6-1973 - Qualifications of Inspection,
Examination, and Testing Personnel for Nuclear Power
Plants

ANST N45.2.9-1974 - Requirements for Collection,
Storage, and Maintenance of Quality Assurance Records
for Nuclear Power Plants

ANSI N45.2.11-1974 - Quality Assurance Requirements
for the Design of Nuclear Power Plants

ANSI/ASME N45.2.12-1977 - Requirements for Auditing of
Quality Assurance Program for Nuclear Power Plants

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

ANSI N195-1976 - Fuel 0il Supply Systems for Emergency
Diesel Generators

American Society for Testing and Materials (ASTM)

Standards/Federal Specifications

ASTM, "Annual Book of ASTM Standards"

° Part 23, "Petroleum Products and Lubircants (I)
D56-D1660," 1981

. Part 24, "Petroleum Products and Lubricants (11)
D1661-12896," 1981

¢ Part 25, "Petroleum Products and Lubricants (I11)
D289G-latest; Aerospace Materails, Catalysts

A Part 29, "Paint - Fatty Oils and Acids, Solveats,
Miscellaneous; Aromatic Hydrocarbons; Naval
Stores," 1981

. Part 31, "Water," 1974, 1975, 1977, 1981

VV-F-800B, “Federal Specification for Di~sel Fuel 0il"
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¢. Mil-STD-767C(SH), "Cleaning and Cleanliness Control
Requirements for Special Purpose Equipment," October

1973
S. Office of Power

L

a. Power Nuclear Safety Review Procedures Manual

b. NSRB Charter, Revision 8

c. Office of Power Quality Assurance Manual (OPQAM)

(1)

(2)
(3)

(4)

(s)

(6)

(7)

(8)

(9)

(10)

m)

(12)

OP-QAP-2.2, "Quality Assurance Training," R1,
December 21, 1978

OP-QiP-3.1, "Modification Control," RO

OP-QAP-4.1, "Procurement Document Control,"
R2, August 27, 1979

OP-QAP-5.2, "lnstructions, Procedures, and
Drawings," RO, February 15, 1979

OP-QAP-7.1, "Control of Purchased Material,
Equipment, and Services," RO, July 7, 1976

OP-QAP-8.1, "Identification and Control of Materials,
Parts, and Components," RO, September 15, 1976

OP-QAP 12.!', "Control of Measuring and Test
Equipment," R1, January 17, 1980

OP-QAP-13.1, "Handling, Shipping, and Storage,"
RO, November 3, 1976

OP-QAP-15.1, Nonconforming Materials, Parts, or
Components," RO, November 3, 1976

OP-QAP-16.1, "Corrective Action," RO, January 20,
1977

OP-QAP-17.1, "Quality Assurance Rezords," RO,
November 3, 1976

OP-QAP-18.1, "Audits," R), March 26, 1981

d. Selected service reviews and personnel aistory data -
Forms TVA 9890, 9880, and 3031

e. Selected from TVA 1453, "Individual Participation in
an Educational Activity"
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Selacted Personnel Job Descriptions

Central Laboratory Instruction Letters

(1) No. 1 - Instructions for Handling Procedures
for Repairing and Testing Portable Test
Equipment

(2) No. 2 - Instructions for Implementing Environmental
Control Lab Procedure 202, Section VI-?

(3) No. 3 - Instrument Limitations Caution - Stickers

(4) No. & - Instructions for Calibration Multi-range
Instruments

(5) No. S5 - Instruction for Assigning Identification
Numbers to Expendable Equipment Requiring QA
Documentation

TVA Office of Power Maintenance Coordination Staff

Quality Program Procedure No. 1.0 - Performance

and Quality Management

Central Laboratories Procedures

(1) No. 101.1 - Central Laboratories Service Organization

(2) No. 102 - Calibration Personnel Qualification

(3) No. 201 - Lab Standard Instrument Recall and Cali-
bration Intervals

(4) No. 202 - Measuring and Test Equipment Conmtrol

{5) No. 203 - General Instrument Calibration Procedure
and Standard Statements

(6) No. 204, Nuclear Instrument Processing
(7) No. 205 - Document Control

(8) No. 206 - Collection, Storage, and Maintcnance
of Nuclear Calibration Regorts

(9) No. 207 - Disposition of Out of Tolerance
Laboratory Standards

(10) Section 600 - “Chemical" - Tentral Laboratories
Calidbration Manual

126





