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SAFETY EVALUATION
- T

BY THE OFFICE OF NUCLEAR REACTOR REGULATIONggg ,

|
SUPPORTING AMENDMENT NO. 7

.

(VIRGINIA ELECTRIC AND POWER CCMPANY)_.
-

Evaluation of Licensee's Request concerning Environmental TestingA.
of Barton Transmitters

In Supplement 9 to the North Anna Safety Evaluation Report, we
concluded that certain-instruments were not properly qualified.
We informed the licensee that as a condition of the license, they '

were required to complete a properly conducted test which
demonstrates that these instruments are acceptably qualified.

. ,
-

This verification testing was to be done within 90 days from the
receipt of the license. The instruments involved were: ,

E

386/752 (now designated Barton 764) pressurizer level
{1. Barton

transmitter, r

Barton 393 (now designated Barton 763) reactor coolant pressure
'

2.
(wide range) transmitter, and

,

5
"

( Foxboro EllGM (MCA/RRW) pressurizer pressure transmitter.-3. 3
i;,

We believed that the testing could be completed during this three- 9
month period at the time Supplement No. 9 to the Safety Ev61uation j~

Report was completed; however. since that time, the licensee hasinformed the staff by letter, dated May 5,1978, that he has entered21

[?into an arrangement with the Westinghouse Electric Company to provideIn ?F
the necessary vs-ification testing for the Barton transmitters. 45
addition, the li .ensee has stated in a letter dated June 7,1978 sE
that the Foxboro pressurizer pressure transmitters have been replaced !,1

with the Barton 393(763) transmitters. The Westinghouse verification {g
testing of the Barton transmitters is now anticipated to provide theWe understand that at ?3

required test data by the end of July 1978.that tima sufficient ir. formation will be available to determineen
tE

whether the required tests have been successfully completed and that yi
a final report can be provided by October 1,1978. E
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Since these verification tests will not be completed in the
originally allowed time frame (i.e. 90 days from April 1,1978),

,

}

we have reevaluated the information provided by the licensee todetermine whether the additional t me required to perform the tests
'

i

The purpose of the required verif.ication
would be acceptable. test is to confirm by sequential testing that the Barton trans-
mitters presently i'nstalled in' the North Anna Station can con- j'
servatively perform their design requirements with ample margin, i

The staff has reevaluated the information presented in the Westing-
'

23, 1977. The Barton
~ house letter to NRC, NS-CE-1384, dated March ;

transmitters previously tested, which were identical to.those j

installed in the plant, demonstrated acceptable results when a

exposed to pressure, temperature and chemical spray environmentsI !

more severe than those that would result from any des'ign basis
-

The radiation testing of the electronics performed for (
these Barton transmitters was completed in other. separate testsevent.

on different instruments of the same type which demonstrated
acceptable results at integrated radiation exposures higher tha~.,
those that would result from forty-year integrated dose levelsOur basis in
plus the radiation from any design basis event.
Supplement No. 9 to the Safety Evaluation Report for initiallyd

permitting plant operation for 90 days, within which we antici,,4te
completion of the sequential verification test, was that separated

radiation and environment tests had been performed successfully, anj

that the normal in-plant radiation levels are insignificantly low }-(
during that period of time, in f act almost negligible compared to>

An additional 90 days of exposure to normal i

in-plant radiation leveis is still insignificant compared to the. those in the test.
We conclude that the additional time to completet i

the sequential verification test does not result in a significan
. ,

test levels.
4

risk to the health and safety of the public.

Therefore, we conclude that the operation of the North Anna Unit 1
.
;

I

up to the reeipt of the preliminary verification test dataWe shall j

(now anticipated at the end of July ' 78) is acceptable. p

require that the licensee provide the pgeliminary results of these0

tests as soon as the tests-are completed and a final report by
October 1,1978.. The final acceptance of these transmitters will
be addressed by the staff after completion of the qualifi_ cationhich is to
testing and the review of the final test program report w i

be supplied by October 1978.
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DOCKET NO. 50-33s

~ ' N0?.TH ANNA POWER STATION',' UNIT NO. 1
.

AMENDMENTTOFECILITY'OPERATINGLICENSE
-

,"

Amendment No. 21
License No. NPF-4-

, . * .

'.

The Nuclear Regulatory Cocmission (the Comission) has found that:
-

1.

The application for amendment by the Virginia Electric and -

..
A.

Power Company (the licensee) dated July 22, 1980 complies
.

with the standards and requirements of the Atomic Energy -

Act of.1954, as amended (the Act) and the Comission's '

set forth in 10 CFR Chapter I;rules and regulations

The facility 'will cperate in conformity with the applica-B.
tion', the provisions of the Act, and the rules and regula-
tions of the Comission; ,

.

There is reasonable assurance (i) that the activitiesC.
O?

. authorized by this agendment can be conducted without% '

Y endangering the healet and safety of the public, and
(ii) that such activi,tes will be conducted in compliance
with the Cemission's regulations;

The issuance of this a:.endment will not be inimicalD. end security or to the healthto the comon defense
and safaty of the pur { c; and , ,

The issuance of this rendant is in accordance withE. 10 CFR Part 51 of the Comission's regulations and
all applicable requirec,ents have been satisfied.

,

Accordingly, parac-aph 2,'. (3)j of Facility Operating License No.' 2.
NFF-4 is hereby ainended :. read as r,ollows:'

2.D.(3)f The Virginia E'e tric and Power Company shall modify
.

or replace the presently installed Barton Models No. 763
and No. 764 Lc.c.1 Transmitters .used in safety-related
circuits insid6 containment with transmitters that have
been demonstra"Ad to provide a greater tolerance toThe modifications or replacement
harsh' envirorce'.:s.
of these tranr tters shall be. completed as soon. ase

practicable bc r.ot later than June 30, 1982.
-
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# DOLXET NO. 50-338

HOP.TH ANNA POWER STATION'," UNIT NO.1
- .

AMINDMENT TO ' FACILITY'0?ERATING LICENSE
-

-

Amendment No. 21
.

License No. NPF-4 ,
. .

'.

The Nuclear Regulatory Conmission (the Comission).has found that:
-

1.

The application for amendment by the Virginia Electric and
.

.
'

A.
Power Ccmpany (the licensee) dated July 22, 1980 complies

-

with the- standards and requirements of the Atomic Energy .

Act of 1954, as amended (the Act) and the Comission's *

rules and regulations set forth in 10 CFR Chapter I;

The facility 'will cperate in conformity with the applica-- B.
tion', the provisions of the Act, and the rules and regula-
tiens of the Comission;

.

There is reasonable acsurance (i) that the activitiesC.
authorized by this arendment can be conducted withouto

GA
. <

endancering the healer. and safety of the public, and&
(ii) ihat such activi,f es will be ccnducted in compliance
with the Cc mission's regulatiens ;

.

The issuance of this a:.endment will not be inimicalD. and security or to the healthto the cc.c.n defense7
and saiaty of the pub'ic; and ,

The issuance of this Wndment is in accordance withE. 10 CFR Part 51 of the Ocmission's regulations anti
ali applicable requiree,ents have been satisfied.

.

Accordingly, paracraph 2 0-(3)d Of Eacility Operating License No. -2.
NPF-4 is hereby aiended ; read as'r. llows:o'

|
.

The Virginia EMric and Power Company shall modify2.D.(3)j
cr replace the presently installed Barton Models No. 763
and No. 764 Lc; .1 Transmitters used in safety-related
circuits- insid6 containment with transmitters that haved to provide a greater tolerance to|

|
been demonstra'A The modifications or replacementharsh' enviro.;p y :s.-

| of these tran ,.- etters shall be .c0Mpleted as soon as -
T ~hn Uni' 30 1982-pract.icable b;'~ '0I E t:

.
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3.
The license amendment is effective as.cf the date of' issuance and is tobe implemented by no later than June 30, 1982.,

.
-

-

t

FOR THE NUCLEAR REGULATORY COMISSION&

.

.

fe i ,

-

obert A. Clark, Chief.

Operating Reactors Branch #3
.

Division of Licensing
.

Date of Issuance: November 19, 1930
-
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J SAFETY EVALUATION SY THE OFFICE OF NUCLEAR REACTOR REGULATIONd

SUPPORTING AMENDMENT NO. 21 TO LICENSE NO. NPF-4
'

. -

VIRGINIA ELECTRIC AMD POWER COMPANY
.

NORTH ANNA POWER STATION, UNIT NO. 1

DOCKET NO. 50-3'38 -

.

. .

'

Introduction:
. .

By letter dated July 22, 1980, the Virginia Electric and Power Company -

(the licensee-) requested that the time allowed for replacing the Barton
Lot 1 Transmitters at the North Anna Power Station, Unit No. 1 (NA-1) -

be extended to the third refueling outage.

License Condition 2.D.(3)j to NA-1 Facility Operating License NPF-4
presently states that the Barton Lot 1 Transmitters .used in safety-related-

circuits inside containment shall be replaced or modified prior to restart -

after the second refueling outage.
4-

Q Oiscussion:
v

k endment No.16 to Facility Operating License NPF-4 (December 28,1979)
revised License Condition 2.D.(3)j to require that the Earton Models
No. 763 and No. 764 Lot 1 Transmitters be modified or. replaced with.trans-
mitters which have been qualified to provide a greater. tolerance to harsh-
environments. While the staff concluded that the presently installed
Barton tot 1 Transmitters were suitable for an interim period of time,
the staff also concluded that the additional margin of safety provided by
the replaced or modified transmitters was warranted for long term operation.
The revised License Condition 2.D.(3)j required that the modification or
replacement of the transmitters be completed pripr to restart after~ the
second refueling outage. -

,

*

Subsequent to the. issuance of Amendment No.16 to Operating License NPF-4
(December 28,1979), the Commission Memorandum and Order dated May 23,
1980 directed the staff to complete its review of environmental qualification
of Class 1E electrical equipment including the publication of the Safety

~

, Evaluation Reports by February 1, 1981 for all operating reactors. Also,
i this Order directs that by no later than June 30, 1982, all electrical

~

( ecuipment in operating reactors subject to this review shall be qualified
| in accordance with the requirements stated in the Division of Operating

Reactor's " Guidelines for Evaketing Fnvironuntal Quelification of Class -. s.

IE Electrical Equipment in Operating Reactors" cr EUREG-0358 " Interim
9 Staff Positicn on Environmental Qualification of. Safety-Related Electrical
9 Equipment".

,
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" Evaluation:
.

' The licensee's letter dated July 22, 1980 states that the current availabilitj'.
of suitable replacement transmitters precludes completing. the . implementation -

schedule for. License _ Condition.2.D.(3).i.b.v.the end.of..the second refueling
' outage nu.e scheduled for late February,1981.. Therefore, the licence has re-.

' quested that the implementation date for License Condition 2.D.(3)j be revised
to the end of the third refueling outage. However, the date for the licensee's -
third refueling outage at NA-1 may exceed the Comis'sion's implementation..date
of June 30, 1982, and therefore the licensee's requested implementation date

.is not acceptable. . .-
r -

However,' based upon our Safety Evaluation Report; supporting Amendment No.16:~ '- .

to Operating License NPF-4 which provides the basis for interim use of th'e
presently installed transmitters, we find the licensee's requested change for -

-

implementation schedule to be acceptable up to but not exceedi_ng the Comission's-i

implement ~ation date of June 30, 1952. '

~

Therefore, License Co[dition 2.D.(3)j to Facility. Operating License NPF-4.is
hereby revised to read: -

.

'

"The Virginia Electric and Power Company shall modify or replace ' -

the presently installed Barton Models No. 763 and No. 764 Lot 1,A Transmitters used in safety-related circuits inside containment sj with transmitters that have been demonstrated to provide a greater
tolerance to harsh environments. The modifications or replace-
ment of these transmitters shall b.e completed as soon as practicable
but not later than June .30,1982.

,

Environmental Consideration - -

We have determined that the amendment.does not authorize a change in
effluent types ,or total amounts nor an increase in power level and will
nnt result in any. significant environmental impact. Having made this

~ determination, we have further concluded t' hat the amendment involves
an action which -is insignificant from the standpoint of environmental
impact and, pursuant to 10 CFR 51.5(d)(4), that an environmental

*

impact statement or negative declaration and environmental impact
; appraisal need not be prepared in connection with the issuence of

the amendment.,

,
,

'

Conclusion,

'!e have concluded, based on the considerations discussed above, that:
(1) because the amendment does not involve a'significant increase in

..the pr #, ability or conseguences of accidents previouc]y considered andt

does nec involve a signiiicant decrease in a safety margin, the amendment
h does not involve a significant hazards consideration, (2) there is reason-I cble assurance that the health and safety of the public will not be

endangered by operation in the proposed manner, and (3) such activities
will be conducted in compliance with the Comission's regulations and.

----

-he issuance of the amendment will 'not be inimical to'the corcon defense -
.

cnd security or to the health and safety of the public. '

- *
*
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- -. _ . .- - -- .-.- --- - -



04wedARt8o.l0 4q 2 A .J OPPQtssM
*t U NM-

w
*

Accordingly, toe licente is amended by changes {to the techycaliwu,utb 'J.D.CbQ R saj
m ,~ 2.

Specifications as irdicated in the attachment to this license ,=-

v amendment, and paragra:h 2.D.(2) of Facility Operating License No.
. NPF-4 is hereby aren.ded to read as follows:

2.D.(2) T'echnical Soecifications
'

-

The Technical Specifications contained in Appendices
A and 3, as revised through Amendment No.16 , are
hereby incorporated in the license. The licensee
shall operate the facility in accordance with the
Technical 3pecifications.

3. Further, the follcwing paragraphs of Facility Operating License No.
NPF-4 are hereby del eted:-

-

Paragraph 2.D.(3) .b
. Paragraph 2.D.(3) .h

Paragraph 2.D.(3) .1
Paragraph 2.D.!3) .k
Paragra ph 2.D.(3) .1
Paragraph 2.D.!3) .m

4. Additionally, paragraph 2.D.(3).j of Facility Operating License No. .

.

NPF-4 is hereby acerded to read as follows:

% 2. D. (3) .j
h Tne Virginia Electric and Power Company shal.1 modify.

or re;-lace the presently installed Ba~rton Muels No. *

763 ar.d No. 764 Lot 1 Transmitters used in safety-
related circuits inside contairment with transmitters
t:ia: rave been demonstrated to provide a greater tolerance
to .6arsh envirorcents. The modifications or replace-
ment cf thc.e transmitters shall be completed prior
to startup after the second refueling outage.

5. Also, new paragra:h 2.3.(3).o is hereby added to Facility Operating
License No. NPF-4 tc read as follows:

2. D.(3) .o Tne Virginia Electric and Power Company shall perform
a sacencary water chemistry monitoring program to
inhibit steam generator tube degra.dation. This program
sha'.1 irclude :

1. Idertification of a sampling schedule for the critical
paraneters and control points for these parameters;

2. Identification of the procedures used to quantify
cara etrrs that are critical to control points;

3. Icentification of process sampling points;

M t. . P ocedure for the recording and management of data;
$

5. Procedures defi'ning corrective actions for off
centrol point chemistry conditions; and

-
._ ....,

~
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In addition, in order to preserve the :urr ... dynamic operatio chara:teristics'
.

o.f the reactor (pressure ' drops, coolant flow rates, etc.)- whic :oulc be
affected if just removal of the part length rod cluster cen:ro? Esse =: lies
were to be performed, the licensee will install thimble p:ug assemblias in

~the spaces previously occupied by the part length. rod cluster :c". trol
assemblies. If found to be necessary ddring future cycles, the icensee cay
replace these thumble plug assemblies with either burnable poiten rocs; neutron
source rods, 'or full length control rods. ,.

. .

The thimble plug assembly consists of a flat base plate with s e-t rc s
suspended from the bottom surface and a spring back assembly. ~he tv.nty
short rods, called thimble plugs, project into tfie upper ends :f the ;uide

! thimbles to reduce the bypass flow area. Fuebassemblies inte-face with
the upper core plate and with the fuel. assemb'ly , top nozzles by restir.; on the '

adapter plate. The spring pack is compressed by the upper cors = lata when -
the upper internals assembly is lowered into place. Each thincia pit.; .--

is permanently attached to the base pl. ate by a nut which is lo:ked tc the /

threaded end of the plug by a pin welded'to the nut. All comp::ents in the
thimble plug assembly, except for the springs, are construe:ec f.om :/pe 304
stainless steel.

The thimble plugs will effectively limit Nypass flhw thro:;gh't-[Fod':1uster
control guide thimbles in the fuel assemblies from which the P_.:. CAs . ave

g been removed, just as they currently limit bypass flow in those assemslies
which do not contain control rods, source rods, or burnable pcison reds.

,

Based on the considerations that 1) the part length rod cluste :ontral: assemblies
,

are not needed for reactor operation, 2) that the removal o' t ese assemblies'

' will remove the chance for an abnormal flux distribution or rea::or siutdown
because of a dropped part legnth rod and 3). that insertion of. -he thitble
plug assemblies will preserve the current dynamic operating ctaracteristics
of the reactor, we conclude this change is acceptable. -

. Therefore, we find acceptable the recoval of the part length c:::rol rod
requirements froni the Technical Specifications. .

Environmental Oualification of Barton Models 763 and 764 Let * ransritter.

In Amendment No. 7 to Facility Operating Licensee NPR-4 (issued July 3,1978),
license condition 2.D.(3)j was revised to redesignate Barten --a.nsmi-ters
No. 393 and No. 386/752 to Earton Models No. 763 and No. 7C.4 2: 1 t ar.scitters-

respectively. , Also, license conditions 2.D.(3)j, .as amer.ded, f. rthe stated
the licensee would provide for staff review the test results tf qualification
testing for the Barton transmitters by October 1,1978.'

.On September 29, 1978, Westinghouse pro.vided the results of tM envi or. mental'

qualification of Barton Models 763 and 764 Lot 1 transmitters. (Let ar Report
NS-TMA-1950) . Our conclusions based on these tests, wis trat : ee ir.struments~

I g- would perform their short term safety functions. However, .ve 1. dica ed that

g" additional testing should be conducted to confirm their ca:ab51ty 1:r longer
term post accident monitoring. .

,

-
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.3 ~ On September 14, 1979, Westinghouse provided the results of these supplemental
tests (Letter F.eport NS-TMA-2120). The original tests attempted to demonstrate
the qualification of these transmitters by subjecting them to high radiation
levels correspon. ding to post loss-of-coolant accident conditions and
subsequently exposing them to the higher steam temperature conditions, typical -

of a main steam line break accident. This combin.ation of high r~adiation s v .
-

and temperature conditions, while not causing the' transmitters to" fail,.
' .

'

s, .

resulted in excessive instrument errors. .The supplemental tests which ...,- -

followed were based upon radiation levels hnd subsequent exposure. to.a - J'-

steas e'nvironment corresponding to loss-of-coolan.t-accident and main
steas line break conditions separately. Additional tests were also
conducted to investigate the effects of radiation' and temperature separately -
and in combination. This was done to procote ah . understanding of the.
phenomena which caused the errors and further' to' provide a. basis to support
the conclusion that the transmitters are cualified to operate satisfact0H1y

~

under the required sarvica conditions. These tests.als'o led to a recall'

.

cf a number of differential pressure transmitters to correct their
.

-

:

temperature compensation.

- While the supplemental test results support the conciusions that the instrument' ..

will fulfill their required safety function in aniaccident environment, they
* do not pro' vide an adequate cargin of safety with respect to the magnitude of

observed errors and time at which they' occur. To reduce the impact of harsh
3 environments on these transmitters, a modified circuit board has been developed.
VA The modified units, designated as Lot 2, have been tested and preliminary results c.
d de onstrate 'an improvement in their response to harsh environment's. These units

are less susceptable to compensation errers due to their more linear response
to emperature changes. Further, a margin of safety has been provided by testing
these instruments to the higher values of temperature aod radiation applicable
to both loss-of-coolant-accident and main steam line br'aak conditions.

! We conclude that the Barton tot i transmitters are acceptable in the short term
- to satisfy the Commission requirements. However, further improvements to
| obtain a margin to safety are warranted due to the safety significance of the
| information provided by these~ measurements for post accident recovery. Accordin;1.y,

license' condition 2.D.(3)j to Facility Operating Licensee NPF-4 should be revised
| to require the presently installed Barton Lot 1 tranmitters be modified or

replaced with transmitters that have been demonstrated t6 have a greater toleran:e
prior to restart after the second refueling outage. The licensee has agreed
to this additional requirement.

t

|
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- d(3) Initial Test Procram '
-

-

. -

VEPCO shall conduct the post-fuel-leading initial test program
,

(set forth in Section 14 of VEPCO's Final Safety Analysis Report,
as amended) without making any major modifications of this,

program unless modifications have been identified and have
received prior Commission approval. Major modifications are
defined as: ' '

'lfritination of any test identified in Section 14 of VEPCO's FinalEa.
Safety Analysis Report, as amended, as-essential;

.

b. Modification of test objectives' methods or acceptance criteria -,

for any test identified in Section 14 of VEPCO's _ Final Safety .
Analysis Report, as amended, as essential;

c. Performance of any test at a pcwer level different from there
described; and

d. Failure to complete any tests included in the described program
(planned or scheduled for power levels' up to the authorized

3 power level).
Y 1'

(4) VEPC0 shall take the following remedial actions, or alternative
actions, acceptable to the Ccumission, with regard to the environmental
qualification requirements for Class IE equ1pment:

(a) No later than November 1,1980 VEPCO shall submit information
'to show compliance with the requirements of NUREG-0588, " Interim
Staff Position on Environmental Qualification of-Safety-Related
Electrical Equipment," for safety-related equipment exposed to

,a harsh environment;

(b) No later than June 30, 1982, VEPC0 shall ' Rosemount
.

pressure tr;nsmitters and differential pr a w transmitters,.
,

and pressure transmitters and differentia :,sure trans- '

,

mitters from Barton lot I with suitably qua!ified devices; and

(c) No later than June 30, 1982, the wide-range resistance i
,

temperature detectors for the reactor coolant system
shall be qualified for radiation exposure, for the 40-year.

plant life and appropriate exposure condition due to idesign basis accidents. Pending completion of such
qualification and acceptance by the Com.ission, VEPCO shall
replace each of these detectors at each refueling outage. j

- . .
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s >3.0DESIGN CRITERIA FOR STRUCTURES. SYSTEMS.'AND COMPONENTS

.
.

3.9 Hechanical Systems'and Comoonents
'

3.9.4 Analvsis Methods for loss-of-L'oolant Accident Loadings
.

* In Supplement No. 7 to the Safety Evaluation Report we reported our findings with
'

respect to the capability of the reactor vessel support system's ability to withstand
the loads associated with a simultaneous safe shutdown earthquake and loss-of-coolant
accident. ' We noted that we had reviewed and approved a set of load interaction
failure curves developed by the applicant for the reactor vessel supports. We
further reported that the calculated loads acting on the reactor vessel supports fell

'

within these curves and that plastic deforsation would occur only in a very small ,

portion of the entire reactor vessel support system. We therefore concluded that the
reactor vessel, its supce,-ts, and its internals would remain structurally sound under
these severe loads and were acceptable.

*

By letter of January 31, 1979, the applicant notified us that the neutron shield
,

tanks on Unit 2 were being modified to reduce the escape' of neutrons from the reactor
~

]
j vessel cavity. Neutron shield tanks comprise a portion of the reactor vessel support

A modification of the neutron shield tank therefore necessitated a reevalua- t
system.
tion of the structural integrity of the reactor vessel supports under the loads due
to a simultaneous safe shutdown earthquake and loss of coolant accident. In the
letter mentioned abo've, the applicant submitted the results of such 'a reevaluation.
Although the reactor vessel supports may experience slightly' larger deflections than
previously predicted, the newly calculated loads acting on the supports still fall
within' the approved load interaction failure curves. Thit demonstrates thei

i structural integrity of the supports.

Therefore, we reaffirm our previous conclusion that the reactor pressure vessel
support system is acceptable and that the North Anna Power Station, Unit 2 can safely

'operate with respect to this matter.

Seismic and Environmental Qualification of seismic category I Instrumentation3.10
and Electrical Eouipment

o'

Environmental Qualification of Westinchouse and Balance-of-Plant Seismic3.10.3
Catecory I Instrumentation and Electrical Equipment

i

In our Safety Evaluation supporting Amendment No. 7 to facility operating license
e.;d rn! tha lice.:ct to prcvide prelim-Wor-a, Nc.rtr. tn..a :c.ce a ctien, ..:i,1, n r'

I ?

. inary results as soon as tests are completed and a final report by October 1,1978 of
the te'sts performed on the Barton pres,sure and differential pressure transmitters

used for Unit I and 2.
- ---
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On Septembsr 29, 1978, t'sstinge:use provided the results of th2 environmental qualif-
"

ication of Barton Models 763 and 764 Lot I transmitters. (Letter Report NS-TMS-1950).
Cur conclusions based on these tests *, were that the instruments would perform their a

7
shert term safety functions. Howe,ver, we incicated that additional testing should be
conducted to confirm their capability for longer term post accident monitcring.

.
On September 14, 1979, Westinghouse provided ,the results of these supplemental tests
to confirm the capability of the transmitters to eest the acceptance criteria for ~

longer tern post-accident monitoring. In the original tests,'it was atY.empted to
demonstrate the qualification of these transmitters by subjecting them to high radi-
ation levels corresponding to post loss-of-coolant accident conditions and
subsequently exposing them to the high temperature steam conditions, typical of main
steam line break accidents. This combined test was performed to circumvent the need

This.for separate , loss-of-coolant accident and main steam Ifne break tests.
combination of high radiation and temperature while not causing the transmitters to
fall, resulted in excessive instrument error.

.

The suoplemental tuts which followed were based upon radiation levels and subsequent ,

exposure to a steam environmental corresponding to loss-of-coolant accident and eain
steam line break conditions separately. Additional tests were also conducted to.

investigate the effects of radiation and temperature separately and in combination.
This was done 'to prrmote an understanding of the phenomena which caused the errors

and to provide a basis to support the conclusion that the transmitters are qualified
to operate satisfactorily under the required service conditions. While the supple-
eental tests results support the conclusions that the Lot 1 instruments will function
in an accident environment, we do not believe that these instruments provide a 4

sufficient margin of safety to justify their use throughout the life of the plant.
Further improvements to obtain an additional margin of safety are warranted due to
the safety significance of the information provided for post accident recovery by
these instruments. Accordingly, the Technical Specifications will pmit the use of
the Lot 1 Barton Transmitters until the second refueling outage. At that time,
modified or replacement transmitters, that have been demonstrated to have.a greater
tolerance to harsh environments, will be required.

.

We questioned the adequacy of the qualification of Rosemount pressure and(

|
differential pressure transmitters to survive the extreme environmental conditions'

produced by high energy line breaks inside containment. Based on our review of the
qualification report for these transmitters, we conclude that a sufficient basis was

Since the testnot provided to jusify their use throughout the life of the plant.
| conditions to which these transmitters were subjected did not result in a failure of

e
'

!

the, transmitter to respond to changes in measured process conditions, we find that
-

they are acceptable for use in the. interim. ' Accordingly, the Technical Specifica-
,

tions will permit the use of Rosemount pressure and differential pressure transmitters''

untti the second refueling outage. At this time, requalification of these trans-
' mitters or replacement transmitters that have been qualified will be required.

We reviewed Westinghouse Topical Report WCAP-9157 " Environmental Qualification of

Safety Related Class IE Process Inssrumentation" which contains the environmental

_ ....
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.

qualification results far the sain coolant loip resistanca temperature c'atectors.
These temperature senscrs provide data to confirs natural circulation cooling as well

*

as data to ensure an adequate r.argin of subcooling to prevent steam forsation in the
5

reactor coolant system. We questioned the basis for the assessment that the normal'

*, and post accident radiation exposure would be limited to a radiation dose for which
,

! .,,.

the resistance temperature detectors were qualified. The applicant provided a
~ !

,

! response to our concern which concluded that the resistance temperature detectors
) used for post accident monitoring are adequate if replaced after 14 years of

_.

cperation. We can'clude that thi evaluation did not include' assumptions which
*

'

i contained an adequate degree of conservatism. Therefore, the Techrical Specifica-
tions will require the replacement of resistance temperature detectors used for post ,

accident monitoring at each refueling outage pending requalification of the sensor to

a higher radiation dose, which is established based on a conservative assessment of
,

'

,
post accident radiation levels and the normal radiation dose for their service life.

''

1 ,

I

|
In June of 1979 Westinghouse reported a potential safety hazard under 10 CFR Part XI.'

|
This report addressed errors caused in steam generator level indication following

|
high energy pipe breaks inside containment. High ambient temperatures due to .

accidents can result in a decrease in the density of water in the level instrumenti

reference leg with a co'nsequent increase in the indicated steam generator water level
{
j (i.e., the indicated water level exceeds actual level). We requested that the

,

,

j applicant evaluate the effects of such errors for all level measurement syas in '

4
containment. This evaluation led to a decision to insulate the reference legs for

-
.,

1
)- steam generator level measurements.

h.b
\~7 The applicant also assessed the method for establishing the low-low steam generato'r ,;

'

level trip setpoint. This setpoint is adjusted above zero-measured level by an+

amount which just equals the accumulation of all system errors, including temperature

I effects on the reference leg's. We do not find this approach to evaluating errors and
establishing the setpoint for safety action to be acceptable. The choice of zero-
measured level, as a referenc's point for establishing the setpoint, does not provide

j an adequate margin of safety since these levs1 transmitters do not respond to a
reduction of water level below this point in the steam generators. Accordingly, the

]
'

Technical Specifications'will require a minimum low-low steam generator level'

g

[
setpoint of 18 percent (a margin of three percent in addition to identified errors of

E 15 percent) until such time as it can be demonstrated that this method establishes
I,

that an adequate margin of safety exists.

We have recently published staff guidance to be used in env1rt eslly qualifying
electrical equipment'(see NUREG-0588, " Interim Staff Position on Environmental

e',

Qualification of Safety-Related Electrical Equipment"). Recognizing that the
equipment qualification review for the North Anna Power Station, Unit 2 has been a

y

9 long-term effort sp'anning several years, we recently required that the Virginia
Electric and Power Company reassess their qualification documentation for equipment
installed at North Anna Pcwer, Station Unit 2 with the purpose of establishing that

the cu:lificatien eeW6 vad +.4 rn lt: chteir.: cre ic ccnfer-ance with the staff'

g
W positions contained in NUEEG-0588. We Delieve that this additional review will

,

, .

.
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