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For: The Commissioners

From: Martin G. Malsch, Deputy General Counsel
-

.. .

Forrest J. Rsmick,'' Director, OPE
r. ..

Subject: REVIEW OF DIRECTOR'S DECISION ON 2.206 PETITION
(ROCEESTER GAS AND ELECTRIC CORPORATION)

Facility: R. E. Ginna Nuclear Power Plant

Review Time
Expires: July 2, 1982

Discussion: By petition dated March 11, 1982 the Sierra Club
requested the Director, NRR to initiate a full
review of the ability of RG&E to safely operate
the Ginna reactor in light of the January 25 steam
generator tube break accident. The Sierra Club
set forth sixteen specific areas that should be
reviewed, stating that the requested review should
be made a part of the review then in progress by
staff. The Sierra Club further requested that,
pending completion of this review, the operating i

license for Ginna be suspended, or, in the
alternative, that restart not be permitted.

The Director acknowledged receipt of th:.s petition
by letter dated March 31, 1982. In tha: letter

the Director noted that eleven of the items listed
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in the Sierra Club's petition had already been
proposed to be incorporated into the staff's' .

'

Safety Evaluation Report (SER). The Director'also
noted that the SER would issue-prior to restart..

The Director issued his decision on May 22, 1982.
The Director granted the Sierr& Club's request
that the specific areas detailed in-the petition
be considered.in the ongoing staff safety review..
All but parts of four items were discussed-in'the
SER (NUREG-0916). Those four items were discussed '

in the Director's decision itself. 1/-
As to the request that the operating license be
suspended pending a completion of the safety .

_

'review, the Director noted that a formal order had
been unnecessary becau.se.the licensee had agreed
to delay restart until it received staff approval.,

- -' ~
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1/ These four items involved (1) whether a reliable method exists
for removing decay heat by means of the secondary systems (2) the-

problems associated with use of the PORV for coolant discnarge
during " feed and bleed" cooling; (3) worker exposure during
repairs; and (4) whether the newest Westinghouse. steam generator
design will ameliorate steam generator problems.

CU -2/ This letter, which critiqued the Director's Decision, was writteng the_ Comm.ission"_ tio Ieview.thq, Director 's Decision."to ancour_ age
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Recommendation:

h Y,h *

u.

Martin G. Malsch
Deputy General Counsel

Forrest J. Remick.
Director, OPE ,

.

Enclosures:
(1) Sierra Club's petition
(2) Director's Decision
(3) NUREG-0916
(4) Sierra Club's letter 6/10
(5) Memo

Commissioners' comments should be provided directly to the
Office of the Secretary by c.o.b. Friday, July 2, 1982.

Commission Staff office comments, if any, should be submitted
to the Commissioners NLT Friday, June 25, with an'information
copy to the office of the Secretary. If the paper is of such
a nature that it requires additional time for analytical review
and comment, the Commissioners and the Secretariat should be
apprised of when comments may be expected. .

.

DISTRIBUTION:
Commissioners
OGC
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UNITED STATES OF AMERICA

NUCLEAR. REGULATORY COMMISSION ''
-

Tat the Matter of )
)-

Rochester Gas and Electric Corporation ) Docket No. 50-244
)

R.E. Ginna Nuclear Power Plant ) .

)
- .

.

.. .

SIERRA CLUB PETITION

FOR ORDER TO SHOW CAUSE

.

INTRODUCTION .

This petition is broughtbefore the Office of Nuclear Reactor

Regulation by the Sierra Club. Pursuant to 10 CFR 2.206, 50.54,

50.100 and 50.109, and for reasons set forth below, the Sierra Club

requests that Rochester Oas and Electric Company be, required to

show cause, as provided in 10 CPR 2.202, why the operating license

for the Ginna nuclear reactor in Ontario, New York, should not be

suspended, or 'in the alternative, why permission to re-start the

"
reactor should not be withheld, until such time as essential actions

have been taken by the licensee and the Commission to assure the

protection of public health and safety. The necessity for such actions

arises from the accident on January 25, 1982, which was initiated by

a steam generator tube break and which triggered a site emergency.

In" requesting this action, the Sierra Club wishes to stress our

concern regarding the potentially serious safety imp?.ications of the

Ginna accident, not only to our 500 members living in Rochester, but

also to the general public. Further, as a national environmental.

crganization with approximately 225,000 members across the country
* .and 18,000 members in New York State, we are concerned about the

...---n-.. /

-
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implications of the Ginna accident for the safe operation of ot' her
'

pressurized water reactors in New York and across the country.
Given the-clear safety implications of both'under and over- i

o

pressurization which can arise subsequent to a steam generator tube
.

break, the Sierra Club concurs with the No,vember 24, 1981, "Informa- !
i-

tion Report--Steam Generator Tube Experience" by NR,C staff which |
'

'

~ -
--

states: -

|These tubes, like many interface components, affect
both Cprimary and secondary 3 systems, and their failure 1

is an operational as well as a potential safety concern. |

Therefore, the steam generator must be viewed as part of j
the total system in which it operates. Thus, maintaining |

the integrity of the tubes requires a systems approach |
1that should encompass mechanical, . stractural, material,

and chemical considerations. (page 35, emphasis added)
.

\

RELIEF REQUESTED

The Sierra Club requests that the Dir'ector of Nuc1' ear Reactor

Regulation initiate a full review by staff of matters pertaining to
the ability of the licensee to safely operate the reactor so as to

protect public health and safety, in ligh;of the January 25th acci-

dent. Such review should be made part of the review now in progress

by staff and should include, but need not be limited to, the specific

areas detailed below. Pending completion of this review by the staff,

the Operating License for Ginna should be suspended, or in the alter-

native, re-start of the reactor should not be permitted.
1. The cause of the tube break initiating the January 25, 1982,

accident should be thoroughly explained and corrective action taken

to prevent such breaks in the future. The mechanical damage arising

from loose pieces of metal should be studied in the context of the

generic corrosion problems at Ginna. Specifically , cerrosion

arising from AVT (all volatile treatment) control of secondary water
.

chemistry should be addressed in relation to denting of tubes, stress
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Ocrrooien, and intorgranular attack. This should includd corposien [
'

-

in,the feedwater system and corrosive impurities introduced by "

condenser leaks.

2. The adequacy of.the steam generator tube testing, program
,

should be evaluated and a determination nade regarding the following
. is sues :-

.

a. Is the routine multi-frequency. . eddy current testingt

method being employed at Ginna the bes.t available given
I

current state-of-the-art? If not, what justification is '

there for not employing the best available, technology,
.

in light of chronic tube degredation problems at Ginna

and at other PWR's and the existence of techniques such
p

,

f, -}fe fr*yy o'epmd bd d Mr*CNeuf W N 'g' g g.,y g/u p4= Ive.k?
as iber ootic examination? *

t, .
c. oes the e rrent testing program, which only tests a !

sample of tubes and which does not test their full length,
7

*

:

provide sufficient information to prevent tube failure? !
~

. .
.

.
.

3. The technical specifications defining the extent of allowable

tube degredation for steam generator tube rejections should be re-

-viewed in light of the Ginna accident to determine whether they are
.

|sufficiently stringent to prevent a tube break. ;

4.'The increased risk of steam generator tube breaks / leaks, if
i

RG&E operates the reactor without having proceeded with the preventa- i
_ i

tive sleeving program originally scheduled for the Spring. 1982,

refueling outage, should be assessed and a determination made as to

whether the original schedule should be adhered to.,

'

5. The safety implications of current and proposed plugging and

sleeving of steam generator tubes and of further repairs such as'

insortion of stabilising cables should be examined in order to assess

additional stress, such as from changes in fluid dynamics, whichi.r!// "- r'N -

.

- - _ - - - - - - _ _ _ _ - - - - - - _ . .
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be induced in tubes remaining in use. ..

6. An evaluation should be completed to determine the safety

implicatiens of operator action currently required to re-establish|

the instrument air system and to open the PORF manually.

7. The safety implications of the failure of the PORY to close.

' should be assessed in light of the problems which developed during
,

the Ginna accident, particularly with.regar;d to the creation of a steam
bubble in the reactor vessel as 'a result of depressurization. The

potential for uncovering the ' core, due to a steam bubble in the
reactor vessel or elsewhere in the primary system should be addressed.

A determination should be made as to whether safety functions per-

formed by the PORV require that it be designated as safety grade and

be required to meet all NRC regulations applicable to such safety

grade designation, in order to assure safe operation of the reactor.
!

8. A-determination should be made, given the demonstrated

unreliability of the PORV, as to whether a reliable method exists

for removing decay heat by means of the secondary system, without

providing, at the very minimum, one pathway for removing decay heat

which consists of safety grade equipment. Such determination should

also include an assessmens of the reliability of essential auxiliary

support systems such as instrument air, and should consider the con-
|sequences of loss of off-site power to determine whether General

Design Criteria #17 of 10 CPR Part 50 Appendix A is met.

9. A determination should be made as to whether the emergency

forth in "Westin5 ouse Emergency Operatorhoperator procedures set

Guidelines for Steam Generator Tube Rupture Events" are adequate to

protect the public health and safety. Operator delay, or apparent

hesitancy, in terminating the HPI (high pressure injection) is of

particular'cor.cern in relation to the risk of over-pressurisation

. ..

__ _____- _ ______________
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of the reactor pressure vessel as reported in the Speis memora'ndum *
:

(see infra #11) and to the increased reliance on proper- functioning

of steam generator safety valves. Further, the Ginna emergency
^

procedures should be conformed' to the Westinghouse guidelines.
.

10. The conditions under which the reactor vessel can become

over-pressurized in the course of operator action to control an

accident should be clearly specified and a . determination made as to

whether an automatic response system would decrease the chance of

over-pressurization problems from developing and whether the instal-

lation of such a cystem at Ginna is an action that "will provide

substantial, additional protection which is required for the public
health a'nd safety. . . ." as provided in 10 CPR 50.109.

11. The concerns raised in the Speis memorandum (Themis Speis

to Roger Mattson, " Preliminary, Evaluation of Operator Action for

Ginna SG Tube Rupture Event" dated January 28, 1982, see infra

Attachment E) regarding problems and potential problems in cooling

the reactor following the tube break should be, addressed; a deter-

mination made as to their safety significance; and necessary corrective

ac tion taken. These include the following problems:

a. the apparent stratification in the B steam generator

and its effect on slowing depressurization of the faulted

steam generator;
i

b. the consequence of an additional coolant system failure, j

including a leak in the A steam generator or "a secondary |

side safety / relief valve" sticking open;

c. the necessity to remove decay heat from the A steam

generator by steaming to the atmosphere due to improper !
|
|functioning of the condensor; ,

-|
. .

|
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d. the problems associated with the use of the'PORY for
.

coolant discharge during " feed and bleed" cooling.

12. A determination should be made as to the extent to which

failure to implement the TMI Action Plan requirement for instrumenta-
,

tion to allow direct measurement of the water level in the reactor
vessel contributed to operator problems in determining proper timing.

for operating the ECCS pumps and in determining the' size of the steam

bubble.

13. A full investigation should be made to determine the state

of embrittlement of the Ginna reactor pressure vessel to determine

the likelihood that over-pressurization will lead to vessel rupture
'

as a consequence of pressurized thermal shock.

14. The NRC should determine whether the reactor ca'n operate

safely without replacement of the steam generator and associated parts

of the nuclear steam . supply system and whether the newest Westinghouse

steam generator design will ameliorate the problems, given the recent

problems which have developed with this design at McGuire and at

European reactors.

15. The total projected worker exposure should be calculated in

advance of NRC approval of RG&E's repairs and a specific plan developed

to keep worker exposure as low as reasonably achievable (ALARA). This

should include a determination as to whether time should be allowed

for radioactive decay, particularly of Cobalt 58, in the steam genera-

tor prior to repairs, in order to prevent unnecessary worker exnosure

and still allow all necessary repairs to be made.

16. An overall safety assessment should be performed before the

reactor is allowed to re-start in order that the combined risk of
potential failure modes can be determined, in relation to the protection

,

of cublic health and safety. At a minimum such an assessment should

.
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address'the following:

a. the degredation of the G1nna steam generatore, including the

plugging, sleeving and other repairs required to date and planned;-

b. the on-going contribution to tube degredation of corrosion
.

arising from AVT control, from condenser leakage, and from the
_

'

feedwater system (as opposed to the suspected damage from loose

pieces of. metal in.the B steam generat,or); --

c. the lack of a safety grade pathway in the secondary system to

remove decay heat;

d. the chance that operator error will lead to over- or under-
.

pressurication of the reactor vessel;

e. the s cate of reactor vessel embrittlement.

The facts which constitute the basis for our request are set forth

in Attachments A, B, C, D and E.
|

We respectfully request that a decision on our petition be

rendered forthwith. - I
l

.

On behalf of the Sierra Club, l

1

Respectfully submitted by,
1

Ruth N. Caplan, Chair
Sierra Club National Energy Committee

278 Washington 21vd.
Oswego, New York 13126

315-333-2412

I hereby affirm that the facts alleged herein are true and correct to

the best of my knowledge and belief.

f/
'

DATED: March 11, 1982 Ruth N. Caplan-

^|
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AFFIDAVIT OF BEATRICE ANDERSON.

1. My name is Beatrice Andersen. I live at 12 Spinet Drive,
'

Rochester, New York 14625, which is about @ miles from the-

Ginna reactor owned by Rochester Gas and Electric.

2. I am a member of the Sierra Club and I chair'the Rochester
Group of the Sierra Club which has I00" members in the Rochester

area.

3. On behalf of myself and the Rochester Group, I authorize

the Sierra Club to represent my inte' rest's in the request for

show cause action before the U.S. Nuclear Regulatory Commission.

These interests include the potential danger to my health and

safety if the Ginna reactor is allowed to restart prior _to.such

actions as are called for in the Sierra Club show cause request.

d &'

Sworn and subscribed to before me this h 3' day of[d ,1982.

/ a R0/d.{i.-
-

- E:ws o. r:rer3 ;n.
.

* " " ' " * " ' " * * '
Notary Publ.c . MONPOE COUr:rY. NEW YCRv.

'

Commismen Dem varen 20.19 7 ' '
My commission expires ,

.

,,cci .. , , .
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ATTACEMENT A. FACTUAL BASIS FOR SHOW CAUSE PETITION
.

. .

1. On January 25, 1982, a steam generator tube rupture at the Ginna
nuclear plant in Ontario, New York, occurred. .The rupture occurred in
a tube which was last inspected in May,1981, at which time the tube
showed less than 20% wasting of the tube wall, according to " Weekly
Information Report, February 18, 1982, from T. A. Rehn, Assistant for
Operations Office of the EDO to the Commissioners", included herein.

as Attachment B. ,

2. It is our understanding that RG&E has not yet been able to provide
a satisfactory explanation for the rupture of the steam generator tube.
Upon .inforsation and belief, a clear relationship has not been estab-
lished between loose pieces of metal discovered inithe steam generator,
the damaged peripheral tubes, and the ruptured t.ube. An alternate

explanation linking the rupture to stress corrosion has been advanced
by RG&E. (See Rehm memo, page 2 of Enclosure B)

3 Upon information and belief, the 01nna tube testing program has
been based on multi-frequency eddy current testing at the time of
refueling. Such testing has included only a sample of tubes and only
part of the tube length has been examined. According to Nuci ar Safet;1,f
"most tubes were tested to the first support plate, some to the sixth
support plate, and a few over the U-bend." (Nuclear Safety, V. 22, N. 3,
Sept . -Oc t . , 19 81. Included infra as Attachment C.)

4 Upon information and belief, the " Quality Assurance Manual, Ginna
Statien--Inservice Inspection Program for the 1980-1989 Interval"
allows the tube inspection interval to be extended to once every 40

months under certain conditions. Section 2.5 of this document states:

The inservice inspection intervals for the examination
of steam generator tubes shall not be more than 24 months.
However, if over a nominal two year period (e.g., two
normal fuel cycles) at least two examinations of the
separate legs result in less than 10% of the tubes with
detectable wall penetration (> than 20%) and no significant
(> than 10%) further penetration of tubes with previous
indications, the inspection interval of the individual legs
may be extended to once every 40 months. (pase 5 of 22)

5 Upon information and belief, RG&E reported to the NRC staff on
February 10, 1982, that tests after the accident did not reveal serious
problems with the steam generator tubes which would prevent RG&E from
re-starting the reac tor. Yet After fiber optic examination was required
by staff, serious problems were found in tubes previously plugged.
John Maier, RG&E Vice-president for Electric and Steam Generation,
commented to the cress the next day: "The cictures are very dramatic....
It looks like somebody went in with a hacksaw. Some of the tubes show
severe denting and external degredation. " (A? quoted in Palladium-Times,

Feb. 12, 1982) Further examination revealed two pieces of metal
weighing "'a couple of pounds ', . .with one of them as large as 6.5 x h
inches and seven-sixteenths inches thick." (Nucleonics Week. Feb. 18, 1982: 1

As reported in Nucleonics Week, Feb. 25, 1872, one RG&E source stated: i

"'Some are corroded, some are imploded, some are just sheared.'"
,

!
.* * ,,g
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A,ttachment A. pago 2

Upon information and belief, RG&E was planning an extensiva sloovias6.
program to remedy corrosion problems regarding the stea'm' generator tubes.
In a letter from John Maier to Dennis Crutchfield, January 15, 1982,
RG&E requested permission to " delete the 25 sleeve limitation" so that
more sleeves could be installed during each steam generator inspection.
(See infra _, Attachment D. )

7. As recently as September 21., 1981, Ginna was not listed as one of
the 11 units with the most serious steam generator problems (New Ycrk

-

21, 1981, B-10). It is our opinion that this factTimes _, Sept.
emphasizes the unpredictable nature of the rupture and reinforces the*

need for much more stringent test procedures.

Upon information and belief, the introduction of AVT control of8.secondary water chemistry at Ginna has led to problems of intergranular
attack and tube corrosion, requiring the plugging of steam generator
tubes. (Nuclear Safety, Ibid. )

As indicated in the Point Beach proceedings, AVT control does not9function to precipitate out solid impurities that leak into the
generator and does not prevent build-up of hardness scale on the heatBoth conditions degrade steam generator tubes.transfer surfaces.
(Docket 6630, ER-10, Exhibit 16E at 14-15)

As observed by NRC staff, " denting" of steam generator tubes occur-10.ved in several PWR facilities , including Turkey Point, Units 3 and 4,
and Surry, Units 1 and 2, af ter 4 to 14 months of operation, following
the conversion from a sodium phophate treatment to AVT chemistry for
the steam generator secondary coolant. ("Information Report--Steam
Generator Tube Experience, November 24,1981, SECY 81-664,"~ Appendix B,
page 3.) We note hte report's observation that: " Tube denting is most

'hard spots ' in the tubesevere in the rigid regions or so-called
These hard spots are located. . .around the peripheralsupport plates.locations of the support plate where the plate is wedged to the wrapper

and shell." (Ibid., page 3) Upon information and belief, the staff has
already recuested that RG&E have Westinghouse prepare a report regarding
this =atter.

The NRC "Information Report--Steam Generator Tube Experience" con-11. " copper alloys should be eliminated from all areas of thecludes: Substantial evidencecondensate /feedwater/ steam condensation cycle.
copper oxides in the steam generators .are an importantexists thatin accelerating the rate of corrosion processes within thecatalyst

steam generators." (Ibid._, p. 42)
Staff12. Condenser leakage is also relevant to the action at hand.

"With the exception of a few reactors which are sited where
no acid producing species exists in .the condenser cooling water, allstates:

currently operating plants are susceptible to denting, if sufficientBecause copper oxide has been demonstrated,

condenser leakage occurs.those plants with copper in their secondary cyclesto be a catalyst,
. are even more susceptible." (Ibid., Appendix A, page 6)'

Steam generator problems are not automatically solved by installing13new steam generators as evidenced by the probl. ems faced by Prairie j

' Island 2 and by North Anna 1. Brookhave National Laboratory commented
'

:
,
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last year as follows:

It seems ironical that Prairie Island 2, which has no.

copper in the system, stainless steel condensers, and
meticulous monitoring of water chemistry, should be the
one unit to have suffered from this particular phenomenon
(of tube corrosion): the Prairie Island Units have to
date been a?. shining example of what we thought was the~

proper way to avoid corrosion problems.
(Docket 6630, CE-20, Exhibit 40, p.3)

Such experiences mak.e it all the more. imperative to have a stringent
testing schedule for tubes and strict ' standards for removing tubes
from service.

14. Upon information and belief, the sequence of events during the
January 25 accident clearly indicate the interdependency of the
nuclear steam supply system and the reactor safety system. Reactor
trip in response to the tube break initiated containment isolation
which resulted in loss of instrument air. This required operator
action to open the PORV manually, when the valve was required to relieve
over-pressurization. The reactor vessel became under-pressurised when
the POR stuck open and the block valve had to be closed. Lowered
preraure produced a steam bubble in the top of the reactor vessel
whe 1 water flashed to steam. A second drop in pressure about 30 min-
uti.s later again led to water in the reactor vessel flashing to steam.
(Source: "?reliminary Evaluation of Operator Actions for Ginna SG
Tube Rupture Event" by Themis Speis. See infra Attachment E.)

15 Uptn information and belief, the Speis memo also indicates that
over-pretsurization of the reactor vessel was of concern during the
sequence of events during which operators tried to stabilize the
reactor. First, charging pumps were restarted before the B steam
generator was isolated, leading to a build-up of reactor pressure.
Second, the SI pump was restarted without apparent need to do so,
which has elicited concern regarding operator hesitance to termirate
HPI and the consequence for pressurized thermal shock.

16. According to the "Information Report--Steam Generator Tube Exper-
1ence ," the total man-rems exposure can be quite significant. The
repor; states: "Where major repair or replacement efforts are re-
ouired , dose expenditures may range from 2000 to 3500 man-rems." (Ibid,
page 51) The largest dosage reported results from steam generator
repair at San Onofre Unit 1, where 3893 man-rems exposure is reported
for the 273-day outaze during 1980-1981. (Ibid, Table 6) This is more
than the 1759 =an-rems for steam generator replacement at Surry, Unit 1
or the 2140 man-rems for Surry, Unit 2 replacement. (Ibid., Appendix 3,
page 13 and Table 6) It is our belief that these dose levels point to
the need to evaluate total man-rems exposure in determining the best
course of action to be followed at Ginna.

. .
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Ms. Ruth Caplan, Chair
Sierra Club National Energy Committee

.

278 Washington Boulevard
Oswego, New York 13126

Dear Ms. Caplan:
11, 1982, as revised by

This is. in response to your petition dated Marchrequesting consideration and resolution25, 1982,
your letter dated Marchof a number of issues before the R. E. Ginna Nuclear Power Plant resumes
operation. By letter dated March 31, 1982 we acknowledged receipt of
your letter and infomed you that your request was being considered underAt that
the provisions of 10.CFR 2.206 of the Commission's regulations.1, 2, 3, 4, 5, 6, 9,13,14,15 and 16
time we infomed you that items
would be considered for incorporation into the staff's Safety Evaluation
Report (SER), NUREG-0916 prior to restart of the Ginna plant.

This office has detemined, for the reasons stated in the SER, to allow
Rochester Gas and Electric Corporation to resume operation of the Ginna

With the exception of. items 8, lid,15 and part of item 14,
all the issues you have raised are addressed in NUREG-0916 (enclosed).pl ant..

The remai'nirig items are specifically discussed in the Of rector's Decision
enclosed with this letter.
A copy of this detemination will be placed in the Commission's Public20555 and at the
Document Room at 1717 H Street, N. W. , Washington, D. C...

14604.
Rochester Pub ic 1.ibrary,115 South Avenue, Rochester, New York

The decision will also be filed with the Secretary of the Commission for

As provided for by this regulation, the decision will constitute the finalits review in.accordance with 10 CFR 2.206(.c). of the Commission's regulations.
action of the Ccamission twenty-five (25) days after the date of issuance
of the decision unless the Commission, on its own motion, institutes a review"'

of the decision within that time.
.
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2. May'22, 1982-

Ms.. Ruth Caplan -

~
.

A copy of ~ the Notice of Issuance of the Director's-Decision,'which is
being filed with the Office of the Federal. Register for publication, is -

-also enclosed.
,

Sincerely,'

,,

SW
Harold R. Denton, Director- . .

,

Office of- Nucle'ar' Reactor. Regulation,

,

f

Enclosures:.

1. Director's Decision
2. Ginna Restart Safety

Evaluation Report .
-

(HUREG-0916)
- 3. Notice of Issuance ,

cc w/ enclosures: .

See next page.
.
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.

UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION-

OFFICE OF NUCLEAR REACTOR REGULATION
HAROLD R. DENTON, DIRECTOR

.

In the Matter of-

ROCHESTER GAS AND ELECTRIC Docket No. 50-244 -
CORPORATION (10 CFR 2.206) .

R. E. Ginna Nuclear Power Plant ) .

"~

DIRECTOR'S DECISION UNDER 10 CFR SECTION 2.206

By a petition dated March 11, 1982 Ms. Ruth N. Caplan, Chairman,

Sierra Club National Comittee, requested the Nuclear Regulatory

C omi s sion 's Office of Nuclear Reactor Regulation require Rochester

Gas and Electric Corporation (the licensee) to show cause why the

operating license for the Ginna plant should not be suspended, or in

alternative, why permission to restart the reactor should not be with .

held, until such time as essential actior.s have been taken by the

licensee and the Connission to assure the protection of public health

and safety. This request has been considered under 10 CFR Section 2.206
, .

of the Comission's regulations.

The petitioner requests that the Director of Regulation initiate a

review of ratters pertaining to the ability of.tbe licensee to safely

operate the Ginna plant so as to protect public health and safety in

light of the January 25, 1982, steam generator tube rupture at the Ginna

plant. The petitioner further requested that this review be incorporated

into the review which was in progress by the staff at that time and that

.

SED
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it should include, but need not be limited to several specific areas-

discussed in the petition. Pending completion of this review, the .

petitioner rt: quested that the operating license for Ginna be suspended,

or in the alternative, restart of the reactor should not'be pennitted.
'

I have reviewed the information submitted by Ms. Caplan and other

relevant infonnation bearing on the issues addressed in the petition. ;

_. .

I

The petitioner's request that the ongoing staff safety review include

and consider the specific areas detailed in the petition is granted.

Many of the specific issues are addressed in the r,taff's Safety Evaluation ,

Report (NUREG-0916). A reference to NUREG-0916 or a discussion of each item

follows.
.

'

Petitioner's Assertion and Request

1. The cause of the tube break initiating the January 25, 1982, accident

should be throughly explained and corrective action taken to prevent

such breaks in the future. The mechanical damage arising from loose
~'

pieces of metal should be studied in the context of the generic |

corrosion problems at Ginna. Specifically, corrosion arising from
~~

AVT (all volatile treatment) control of secondary water chemistry

should be addressed in relation to denting of tubes, stress corrosion, ,

and intergranular attack. This should include corrosion in the feed-

water system and corrosive impurities introduced by condenser leaks.

|Response:-
. I

These issues are discussed in Sections 5.2, 5.3 and 5.4 of NUREG-0916.
'

_ ._ __.



.

.
.

* *
., .

, ,

'-3- --

.

-.

Petitioner's Assertion and Request

2. The adequacy of the steam generator tube testing program should be -

evaluated and a determination made regarding the following issues:
"

, .
'

Is the routine multi-frequency eddy current testing nethod'

a.
.

being employed at Ginna the best available given current
,

state-of-the-a rt? If not, what justification is there for

/ ' .h not employing'the best available technology, in light ofF

chronic tube degradation problems at Ginna and at other

. PWR's and the existence of techniques such as fiber optic

examination?

b. Is the frequency of required testing of tubes sufficient
-

' to prevent future tube rupture or other serious break? ,

c. Does the current testing program, which only tests a

- sample of tubes and which does not test their full length, -

provide sufficient information to prevent tube failure?

3. The technical specifications defining the extent of allowable tube-

degradation for steam generator tube rejections should be reviewed--

in light of the Ginna accident to determine whether they are

sufficiently stringent to prevent a tube break.

4. The increased risk of steam generator tube breaks / leaks, if RG&E

operates the reactor without having proceeded with the preventative

sleeving program originally scheduled for the Spring,19,2, refueling8

outage, should be assessed and a determination mad,e as to whether

the original schedule should be adhered to.
.

Response:

These issues are addressed in Section 5.2.4 of NUREG-0916._

_ __
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Petitioner's Assertion and Request -

The safety implications of current and propost s plugging and sleeving -

5.

of steam generator tubes and of further repairs such as insertion of

stabilizing cables should be examined in order to assess' additional
.

stress, such as from changes in fluid dynamics, which may be induced

in tubes remaining in use.

3'. II \
-

Response:- /

These issues are addressed in Section 5.5.7 of NUREG-0916.
.

Petitioner's Assertion and Recuest

An evaluation should be completed to determine the safety implications'

6. .

of operator action currently required to re-establish the instrument ,

-

air system and to open the PORY manually.

Response: -

This issue is addressed in Section 4.2.3 of NUREG-0916.
'

..

Petitioner's Assertion and Recuest

The safety implications of the failure of the PCRV to close should be7.-

|assessed in light of the problems which developed during the Ginna
,

accident, particularly with regard to the creation of a steam bubble |
.

in the reactor vessel as a result of depressurization. The potential ;

for uncovering the core, due to a steam bubble in the reactor vessel- !
l

|or elsewhere in the primary system'should be addressed. ,A determination
i

should be made as to whether safety functions performed by the PORY
- R

1

required that it be designated as safety grade and be required to meet
.

all NRC regula"tions applicable to such safety grade designation, in
j

. order to assure safe operation of the re4ctor.
!

. _,
|

l

;

h
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Response:
-

Current Commission policy does not require that the
.

PORY and its solenoid operated air valves be designated to be safety

grade equipment. The staff has a generic study underway to determine

whether PORVs should be required to be safety grade. The PORVs at

Ginna will be considered along with all others at the completion of

that evaluation. " Additional .infomation regarding the installation and

operation of the PORY and void fomation are contained in Sections 3.3,

4 and 6.1 of NUREG-0916.

Petitioner's Assertion and Request

A determination should be made, given the demonstrated unreif ability8.
- of the PORY, as to whether a reliable method exists for removing -

decay heat by means of the secondary system, without providing, at

the very minimum, one pathway for removing decay heat which consists
1

of safety grade equipment. Such detemination should also include an

assessment of the reliability of essential auxiliary support systems-'

such as instrument air, and should consider the consequences of loss

of off-site power to detemine whether General Design Criteria #17 of
_

10 CFR Part 50 Appendix A is met.

Response:
|

The ability of the installed systems at the Ginna plant to provide for a

reliable method for removal of decay heat was assessed by the NRC staff.

The results of that. review are provided in a safety evaluation issued on

September 29,1981,.as part of the Systematic Evaluation Program (SEP) review

of Topic VII-3, " Systems Required fo'r Safe Shutdown." A copy of that-

evaluation is attached.
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Petitioner's Assertion and Recuest

[ 9. A determination should be made as to whether the emergency operator
-

procedures set forth in " Westinghouse Emergency Operator Guidelines

for Steam Generator Tube Rupture Events" are adequate to protect
.

the public health and safety. Operator delay, or apparent hesitancy,

in terminating the HPI (high pressure injection) is of particular

concern in relation to the risk of over-pressurization of the'

reactor pressure vessel as reported in the Speis memorandum (see
,

infra #11) and to the increased reliance on proper functioning of

steam generator safety valves. Further, the Ginna emergency proce-

dures should be conformed to the Westinghouse guidelines.

'Response:

Since the TMI-2 accident, the staff has been actively reviewing the Westinghouse
While the

Emergency Operator Guidelines for steam generator, tube ruptures.

original guidelines from which the Ginna procedures were developed did not

specifically address the possibility of a stuck open PORV, the most recent
'

guidelines issued by Westinghouse developed in response to THI Action Plan.--

item I.C.1, include the consideration of multiple failures, such as PORVs

They also address the possible formation of voids in'the reactor
.

failing open.

While we have not yet completed our review of these guidelines, wevessel.

believe they are sufficiently complete that preliminary implementation can begin.

We intent to advise the W Owners of this shortly. ,

,

With respect to the adequacy of the plant specific procedures in place at the

Ginna plant today., the~ staff evaluation of these procedures is provided in

Section 4.2 of NUREG-0916.
.

-

1
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Petitioners Assertion and Request'

The conditions under which the reactor vessel can become over-pressurized10.

in the course of operator action to control an accdient should be clearJy

specified and a determination made as to whether an automatic response'

system would decrease the chance of over-pressurization problems from-

developing and whether the installation of such a system at Ginna is

an action that "will provide substantial, additional protection which

is Pequired .for the public health and safety...." as provided in 10

CFR 50.109.

Response:

This issue is addressed in Section 4.2.9 of NUREG-0916.

Petitioner's Assertion and Request _

The concerns raised in the Speis memorandum (Themis Speis to Roger-11.

Mattson, " Preliminary Evaluation of Operator Action for Ginna SG Tube
'.

Rupture Event" dated January 28, 1982, see infra Attachment E)

regarding problems and potential problems in cooling the reactor

following the tube break should be addressed; a determination made -

as to their safety significance; and necessary corrective action_

taken. These include the following problems:

the apparent stratification in the B steam generator and itsa.

effect on slowing depressurization of the faulted-steam generator;

the consequence of an additional coolant system f ailure,b.

including a leak. in the A steam generator or "a secondary

side safety / relief valve" sticking open;
-

the necessity'to remove decay heat from the A steam generatorc.

by steaming to the atmosphere due to improper functioning of
,

the condensor;~

.-
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d. the problems associated.with the use of the' PORY for coolant

discharge'during " feed and bleed" cooling. ,

.

Response:

The issues. raised by items ~a, b, and c are -addressed in Section 4.2.8,

4.2.11, 4.2.12. and 8.1 of NUREG-0916.
..

With' regard to item d. had' a leak developed in. thi second ("A") steam
W

generator at Ginng, the need to institute the " feed and bleed" process.

to assure continued core cooling would have depended upon the leak size

and total leak rate of primaiy coolant out of the primary system.

The staff has been evaluating the capability of operating plants to " feed 3
,

and bleed" on a generic- basis, although no detailed thennal-hydraulic ,

analyses of feed and bleed have been perfomed for Ginna. .

:

Limited detailed thennal hydraulic analyses have been performed by,the

industry however, which have shown that feed 'and bleed is calculated to

effectively remove decay heat if sufficient HPI injection and PORY/ safety ,

~

valve relieving capacity is available. These analyses include (1) typical' j
..

CE (e.g., Calvert Cliffs) plant; (2) B&W 177 FA plant; .and (3) Sequoyah

' Plant (W design). ,

.),

!

Recently, the staff evaluated the capability of all operating plants to
~

. " feed and bleed" based on each plant's HPI pump capacity and PORV/ safety

valve' relieving capacity. Our evaluation of Ginna concluded that the

.Ginna plant design has sufficient.PORY relieving capacity to depressurize

the primary system to below the shutoff head ( 1475 psi) of the HPI pumps

and sufficient HPI pumping capacity to remove decay heat. However, the-

staff points out that " feed and bleed" cooling is not a design requirement-
-.

for the plant.
-|
-|

|

.- __
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At G'nna, there are procedures in place which instruct the operator on how

to reset the safety injection signal in order to enable reestablishing the -

air supply necessary for PORV.. operability. The procedure was, in fact,'

used in reestablishing instrument air which allowed the initial operation ,

4

of the PORY at Ginna during the tube rupture event. -
_

,

Additionally, there is a backup nitrogen system which is manually controlled
,

from the control room which can be used to actuate the PORVs in the absence

of normal instrument air.
.

Petitioner's Assertion and Reauest

A determination should be made as to the extent to which failure to imple-12.

ment the TMI Action Plan requirecent for instrumentation to allow direct
.

.

measurement of the water level in the reactor vessel contributed to operator

.

problems in determining proper timing for op.erating the ECCS pumps and in

determining the size of the steam bubble.

Resoonse:

There are several types of water level indication systems being considered by
-

industry and the NRC staff with respect to assisting the operator in making :

determinations of inadequate core cooling. Sone of these systems include

Had such a measuring ilevel indication in the reactor vessel head region.
Thedevice been installed, it likely would have been an aid to the operator.

operators, however, did use the available instrumentation (pressurizer level,

reactor coolant system pressure, and. vessel upper head thermocouples) in

making determinations of the existence of the steam bubble in the reactor

Furthermore, the core exit thermocouple readings in conjunction~'

essel head.

with the reactor coolant pressure confirmed that t a steam bubble was confined

to the reactor vessel head area and the operator's took actions accordingly. |
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Petitioner's Assertion and Request.

A full investigation should be made to determine the state of .

13.

embrittlement of the Ginna reactor pressure vessel to determine

the likelihood that over-pressurization will lead to vessel
.

rupture as a consequence of pressurized thermal shock.

Response:

' This issue is addressed in Section 3.5 of NUREG-0916.

Petitioner's Assertion and Request _

The NRC should determine whether the reactor can operate safely ,

14.

without replacement of the steam generator and associated' parts

of the nuclear steam supply system and whether the newest Westing-

house steam generator design will ameliorate the problems, given
,

the recent problems which have developed with this design at
.

McGuire and at European reactors.
--

Response:
,

The issue of steam generator integrity and the results of our evaluation

are addressed in Section 5 of NUREG-0916. Based on our conclusion, we
..

|see no need at this time to require replacement of the steam generator.

We therefore consider no response necessary to the second part of this

request.

Petitioner's Assertion and Request _ , ,

The total projected worker exposure should be ca1culated in advance |
15. ,

of NRC approval of RG&E's repairs and a specific plan developed to
This

keep worker' exposure as low as reasonably achievable (ALARA). ;

s
m

__ _ _ _ _
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should include a determination as to whether time should be allowed

for radioactive decay, particularly of Cobalt 58, in the steam .

generator prior to repairs, in order to prevent unnecessary worker
~

-

~

exposure and still allow all necessary repairs to be made.
,

Response:

In the course of discussions between RG&E and the staff immediately after

the event, the licensee estimated that the radiation exposure incurred

in the steam generator inspection and repair would be approximately 300

to 350. person-rem. The licensee described his plans to keep exposures

as icw as reasonably achievable, which included the use of remotely
~

operated tools, extensive pre-planning of evolutions, and practice on

special mockups. Members of the regional staff closely monitored the

repair efforts to ensure that exposure was kept to a minimum,.and as a

result, the total exposure incurred in the repair effort was 350 person-
.

The total exposure for the entire outage is expected to berem.

approximately 600 person-rem, which is only slightly higher than the

exposure which would be typical for an outage of this magnitude without-

the additional steam generator repair effort. This exposure is within

the expected range for PWR outages.

1petitioner's Assertion and Reouest
|

16. An overall safety assessment should be performed before the reactor i

is allowed to re-start in order that the combined risk 'of potential ;

!

failure modes can be determined, in relation to the protection of 1

public health and safety. At a minimum such an assessment should |

|

address the following:
'

,
,

i

!
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the degradation of the Ginna steam generators, inc'luding thea.

plugging, sleeving and other repairs required to date and planned;.- !

the on-going contribution to tube degredation of corrosion-b.

arising from AVT control, from condenser leakage,"and from

the feedwater system (as apposed to the suspected damage-

from loose pieces of metal in the B steam generator);

The lack of a safety grade pathway in the secondary systemc.

to remove decay heat;

the chance that operator error will lead to over- or under-d.

pressurization of the reactor vessel;

the state of reactor vessel embrittlement.e.

Resoonse:
NUREG-0916 pro-

This request is a summary of several previous items.

vides a detailed evaluation of item a, b, d and e, along with an over-

all, integrated assessment of their safety significance. Specifically,
,,

Sections 1, 2 and 9 address the contribution by these items to the over-

all risk to the health and safety of the public cosed by the Ginna
-

facility. The SEP evaluation addresses item c. The staff has reviewed

these individual assessments and concludes that the return to operation

of the R. E. Ginna Nuclear Power Plant is acc.ep. table.

II

.

The petitioner's request that the staff issue a formal order to suspend the
'

,

Ginna operating license pending evaluation of safety issues bearing on restart i

of a formal order was unnecessary to ensure that the licensee did not resume
~

operation until the staff performed its safety evaluation and necessary steps
_,

.-

- - - - - _ - - - , - - - - _ - _ - - - - - - - - - - _ _
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Aswere taken to ensure adequate protection of public health and safety.
1

a result of a meeting on February 10, 1982 between the staff and represent- .

atives of the licensee, and other subsequent discussion, Rochester Gas and*

Electric Corporation agreed to to provide a complete evaluation of the
-

The licensee furtherevent and a basis for restart of the Ginna plant.
.

-

.

. agreed that this information would be submitted for review and approval

by the staff prior to restart. This connitment was confirmed in a letter

(copy attached) to the licensee from the Director of the Division of

Licensjng on February 24, 1982.

In light of this commitment by the licensee to delay restart until

receipt of approval by the staff, the issuance of a show cause order or
The Ginna plant has-

the suspension of the license was unnecessary.
.

remained shut down pending approval by the staff for restart, and no

forma.1 action has been necessary to enforce the licensee's commitment. .

A copy of this decision will be filed with the Secretary for the

Commission's review in accordance with 10 CFR 2.206(c).
As provided in

this regulation, the decision will become the final action of the Cornission
_

twenty-five (25) days after issuance, unless the Commission, on its own

motion, institutes review of the decision within that time.

hidf|
Harold R. Denton, Director
Office of Nuclear Reactor Regulation

.

Dated at Bethesda, Maryland,
this 22nd day of May, 1982. . .

6
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Attachments:
1. NRC letter dtd. September 29, 1981

from D. Crutchfield to J. Maier, - .

RG&E enclosing staff's evaluation-

related to Safe Shutdown Systems.
2. NRC letter dtd. February 24, 1982 *

from D. Crutchfield to J. Maier,
RG&E relating to Ginna Steam ,

Generator event evaluation and
basis for restart.

_
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UNIThD STATES
-

c, *-

NUCLEKR RECULATORY COMMISSICN
j h .c.g);;,g

*
.

WA*,HW,T oN. D. C. 2015 sg : qpf pg -

t r,.@# j -

s+ ,~ ss . e September 7.9 , 1 9 01*+
....

-

Cocket No. 50-E44 .
-

' L505-81- 09-077 .

-
.

~-.
.. .

.

*

Mr. J hn E..Maier * -
-

Vice President * '

Electric & Steam Production ,
. -

Rochester Gas & Electric Corporation ,

89 East Avenue '

Rochester, New York 14649 -

.

'

-

Dear Mr. Maier:-

n -

SUBJECT: GINNA - SEP TOPICS V-10.3, RHR SYSTEM RELIABILITY, V-11.B.
RHR INTERLOCK REQUIREMENTS, AND VII-3, SYSTEMS REQUIRED FOR '

SAFE SHUTDOWN (SAFE SHUTD0'dN SYSTEMS REPORT) .

-
.

.

'

Enclosed is the revised avaluation of Safe Shutdown Systems, incorporating, .
-

where appropriate, comments from your letter dated June 23, 1981 Changes

frca the previous revision are marked by a line in the margin.
.

The issue.of high pressure / low pressure interfaces and P.HR interlock require-
mcnts (SEP Topics V-ll.A and V-11.3) was the subject of a recent staff safety
evaluation trans:.itted to you by letter dated July 22, 1931. The safe shut-
dewr, system rep rt has been ocdified to be consistent with the p,ositions

-

established in that letter.
,

Since the conclusions of our evaluttien are dependent on the ultimate ability
of the plant to shut down with the specified minimt;m equipent, the staff con-
siders' that the operating procedures should detail how these systems would
be used for the cooldown if non-safety grade systems were unavailable.- In
pacticular, instructions for contrplied operation of the power operated relief

_

valvs with lo,ss of control air should be provided.
.

As discussed in Appendix A of the Safe Shutdown Systems Report, contact with
raw v.ater cin lead :: degradation cf steam genaritor tubes. Accordingly, use
of late .: ster as feadwater should be cinimited to the extent possible, such
a s by prcceeding to cold shu'.do;;n rather than staying at hot shuti:wn. Oper-

a-ing trc:ehres shcaid provide guidance ccncarning the p;tential for tube
damasi to er.sure generator integrity.

.

"Se staff discust, ion of passive failures in fluid systs.s' is fncluded to as-'

31st ri.viners f su-h t; pics as missiles, pipe brcikt and sat:r.ic events, who-
;;a P.2 safe shutdcwn systcas re::rt as input to their avaluation. As citarly

.

stated in .the re?:rt, passive faiicres are not a design basis for safe shut-
d:,en with 1::ss of offsite power ans a single active failure.

..

. .,

%
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.
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In s'acary, the ic11cwing staff positions will 'b4 carried into the inte-
.

. grated assassment:*

To fulfill the safety objective of reliable piant shutdown capability .1.
using _ safety-grade equipment, the licensee should ensure that plant
operating procedures provide guidance on performing shutdown cnd cool-Indown functions with the systems identified in the minipum list.

,

addition,. procedures for operation of the power-operated relief valves
with a loss of the plant air system should be provided.

-
.

*

The licensee must develop plant operating /emergencyLprocedures for
.

2. This pro-
conducting a plant cooldown from outside the centrol room.

.

cedure may be developed in conjunction with the fire protection re-
views, if appropriate..

The cperating procedures for the Ginna plant should be modified to
provide suitable precautions for the operator concerning use of lake

3.

water as feedwater and the potential for tube dacage and leakage.

L'e now censider the safe shutdown system evaluation to be complete. _ This
.

evaluation will be a basic input to the integrated safety assessment for
This assessment may be revised in the future if your -

your facility'. facility design is changed or if tiRC criteria relating to this topic are.

codified before the integrated assessment is completed.
.

Sincarely.

| %-
.

-

Dennis S. Crutchfield, Chief.
M (*; Operating F.etctors Branch fio. 5

s

Division of Licensing
,

Encitsure:
As' s t'a t ed .

cc w/en:losure: - -

See ner.: page
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4 + September 29, 1931-

. .***,

, Cocket 1;o. 50-244
-

.

*

LS OS-Bi- 09-077 ,

-
-

- -

"

Mr. John E..Maier ' -

Vice President
-

*

Electric & Steam Production ,
- '

Rochester Gas & Electric Corporation ,

89 East Avenue .

Rochester, New York 14649 -

.

'

-

Dear Mr. Maier:-

-
-. .

SUBJECT: GINNA - SEP TOPICS V-10.3, RHR SYSTEM RELIABILITY, V-11.S,
RSR INTE?. LOCK REQUIREMENTS, AND VII-3, SYSTEMS REQUIRED FOR

~

SAFE SHUTDOWN (SAFE SHUrDOWN SYSTEMS REPORT) .

.
-

.

Enclosed is the revised evaluation of Safe Shutdown Systems, incorporating,
where appropriate, comments from your letter dated June 23, 1981. Changes-

; frca the previous revisien are marked by a line in the margin.

The issue.of high pressure / low pressure interfaces and RHR interlock require-
acnts (SEp Tcpics V-11.A and V-II.B) vias the subject of a recent staff- safety
evalua. tion transmitted to you by letter dated July 22, 1981. The safe shut-
dcun syste rep:rt has been ocdified to be consistent with the p,ositions

.

established in that letter.

Since the conclusions of our evalvetien are dependent on the ultimate ability
of the plant to shut down with the specified Mnimt;m equipent, the ste.ff con-
siders that the operating procedures should detail how these systus would
be used for the cooldown if non-safety grade systens were unavailable. In
particular, instructi,ons for contrplied operation of the power operated relief

.

valvst with lo,ss of control air should be provided.
.

;$ discussed in Appendix A of the Safe Shutdown Systems Report, contact with
etw water can letd :: degradation of steam generator tubes. Accordingly, use
of la;.a .:s ,er as f esdwater should be cinimi ad to _ the extent possible,. such
as by pr::ecding to cold shutdo.:n rather than staying at hot shutdown. Oper-
ating precebres sheaid provide guidan:e concerning the p:tential for tube
damagi to er.sure generator integrity.

The staff discussion of passive failures in fl::id systed is ihcluded to as-
sist rt.vi:+1rs :f such tepic: 45 ..issilu, pi;-e breths and sai: .ic events, sch:
;se :52. safe shutdcwn systes re: rt as input to tNir e"aluation. As clsarly

.

stated in .the rep;rt, passive failures are not a design basis for safe shut-
d:,,n with h5s of offsite power an a. ;inci e a:tiv e fa.ilure.

. .

b

.

.-

' '
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In srmmary, the following staff positions will 'be carried into the inte-
grated assessment:*

.

To fulfill the safety objective of reliable piant shutdown capability .1.
using safety-grade equipment, the licensee should ensure that plant
operating procedures provide guidance on performing shutdown cnd cool-
down functions with the systems identified in the mini, mum list. In
addition, precedures for operation of the power-operated relief valves
with a loss of the plant air system should be provided. -

.

*

The licensee must develop plant operating / emergency procedures for
.

2.
conducting a plant cooldown from outside the control room. This pro- .

cedure may be developed in conjunction with the fire protection re-
views, if appropriate.

The operating procedures for the Ginna plant should be codified to3.
provide suitable precautions for the operator concerning use of lake
water as feedwater and the potential for tube damage and leakage.

We now consider the safe shutdown system evaluation to be complete. .This
evaluation will be a basic input to the integrated safety assessment for.

This assesscent may be revised in the future if youryour facility'.
facility design is changed or if HRC criteria relating to this topic are.

cedified before the integrated assessment is completed. .

.

Sincerely,

%f/-f%yp ".

Dennis M. Cru:chfield, Chief -|

O j'; Operating P.etctors Eranch No. 5
-

Division of Licensing
. .

Encicsure:
As's ta ted .

.

cc w/ enclosure:
Sie nsr.: page ,,

.

*
I

.
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,

The Systaatic E/aluation Progru (il?) etview :7'Oe " safe c.u :wn -d ,

..

sucjec. anc:..r:assad til .:r parts of ca fslidinq IE? notes .nica tre

among Ocsa identifind ia Oe Novecer IS,1977 . RC Offica :f Nue!sar1 . ,
,

feac.sr laquiitien tecu=ent entitlec *.te; ort en ce Iystua:fe Eva!:a:fon

of 0;erating Facilities:"
.

. ..
.

1. Resicual Neat. temeval iystu taif efif t/ (7:oic Y-ic.3)

_ . . .

'

.. 2. Xecuirrents ':r *so* a .ica cf Hign inc :.:w ?rtssura lys acs ('':ci:
%, . . ._ .

.

*

V-li.4)j .
, ,

_

. .

.
.

- 3. Resi:ual Heat Removal In.arlec.t Recuireanu (T pic V-il.3).. -

.

4 Systes iequired f:r Safe i' nut:>n (Tecic '/II-3)
.

. ,

5. 5:.ation farsics and C: cling 'datar Systams (Tcsic IX-2)
.

.

.

i '. Auxiif ary ?seoatar iystam (T::ic IO'
-

.

.

~' e riv'sw .as ;risarily ;arfersec :urf rq in :nsita sisi: ':y 1 :aam :( *

.

IE? ;ersennel. ~nis :nsita af' ort, .nic . .as ;erf:r ec cur'nq ue ;eri:c

.;une 14-;5. 1973, tif:rtad ce taa.c ce :;:cr. unity = : stain :urtsn.
'

'af:r='a:i:.i anc u examine ce 1 :11:20 !e icui;:ent anc :r:cacurss.
,.

.
. . . ,s

.

/
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The review included specific syst m, equipment and procedural .

.,

requirements for remaining in a hot shutdcun condition (reactor graatar

than 1% suberitical, tamperature above 540*F) and for proceeding to a
~

'

cold shutdcwn condition (tamperature less than 200*F). The review for
-

transition from cperating to hot shutdown considered the recuirement that
~

the capability exists to perform this operation frca outside the control
,

The review was augmented as necessary to assure resolution of theroom.

applicoble topics, axcapt is noted belew: .

%

.

Topic V-11. A (Requirements for Isolation of High and Lew Pressure
OO +

Systams) was examined only for application to the residual heat

% removal (RHR) systim. Other high pressure /lew pressure intarfaces ,eg _

2 ~

were not investigatad.
..

.

.. . -

Tepic IX-3 (Station Service and Cpoling Vatar Systans) was only

reviewed to consider redundancy and seismic and qualit/ classifica--

~ ~ tion of cooling watar systams that are vital to the performanca of

safe shutdewn system components. (No discussion of Topic IX-3 is !
-

. .
,

-

The infor=ation gathered during the safe,

included in this report.

shutdown review will be used to resdive this topic in a separate ,

.

evalua tion.
.

Topic X (Auxiliary Feedsatar Systam) was rev,iewed as part of the

safe shutdewn systams evaluation in tarms of ability to remove decsy
.. .

"Other aspects of the topic will te re' solved as part of the
'' N heat.

. _ '
- design : asis 'avent review, ot.Mer SJ? :spid reviews and as ; art of the

TMI Task Action Plan.-
.

4

__
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The criteria against which the safe shutdown systems and c:mponents wert

c:mpared in this review are taken frca the: Standard Review Plan.

.

(SRP) 5.4.7, " Residual Heat Removal (RHR) System" and Branch Technical

Positi: 153 5-1, Rev. 1, " Design Requirements of the Residu'al' Heat -

..

Remova: .ystam." These documents represant curfent staff critaria for
*

the_ review of applications for operating licensas.-

.

This c:mparison of the existing systams against the current licansing
.

*

"critaria led naturally to at least a partial comparison of da. sign critaria,

which will be input to SEP Topic III-1, " Classification o' Structures,f

. ._ .

Ccaponents and Systams (Seismic and Quality)."
.

R.;. .
-

.

.. . .

.-y As notad aoove, the th topics wert censidered .hile neglec.ing possible-
.

.

_, [ intaractions with other tcpics and other systams and c:mponents not

directly related to safe shutdown. For example Topics II-3.3 (Floeding

Potential and ?rotaction Requirements), II-3.C (Safety-Related 'iatar*

Supply), III-4.C (Intarnally-Generatad Missiles), III-5. A.(Effects ofa

Pipe Sreak on Structures, Systams and Cc ponents Inside Containment),
.

. .
*

~ III-5 (Seismic Design Considerations), III-10. A (Thermal-Overload Protac -

tion for Mot:rs of Motor-Operatad Valves)","III-11 (C:mponent Intagrity),
.

III-12 (Environmental Qualification of Safety-Related Equipment), and V-1

(Complianca with Codes and Standards) are a.cong several. topics which
.

be affected by the results of the safe shutdown review or cancan
.. . . . . . .

.. . ..

have a safety impact upon the systems which were reviewed. The safe shut-
.__ . _ .._. .. . . - - . . . - -

down review Ts used as input to several of the aformentioned topic evalua-
~

..

.tions. This review did not cover, in aay significant detail, the reactors.

protection system nor the electrical power distribution system, both of ,- ;-

;-

are evaluated under other SE? topic reviews.
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The major factor in assessing the safety marg'in of any of the SEP

facilities depends upon the ability to provide adequate protection' fo'r

postulated design basis events (D8Es). The SEP topics provide a major

input to the DBE review, both from the standpoint of assessing the proba--

, bility of certain events and that of determining the consequences of

events. As examples, the safe shutdown topics pertain,to the listed DBEs

(the extent of applicability will be determined during the SE? OBE review
,

.

forGinna): .

Impact Upon Probability
Tooic , OBE Grouo* Or Consecuences of DBE

'*

V-10.8 VII (Spectrum of Loss-of Coolant Consequences

Accidents) . .

Probability ~V-11.A VII (Defined above) -

V-11.8 VII (Defined above) Probability

VII-3 All (Defined as a generic topic)* Consequences

. IX-3 .III (Staam Line Break Inside Consequences

Containment) -
(Steam Line Break Outside
Containment) .c-

IV (Loss of AC Power to Station Consequences

Auxiliaries) .

(Loss of all AC Power)
-

V (Loss of Forced Coolant Flow) Probability
(Primary Pump Rotor Seizure)
(Primary Pump Shaft Break)

VII (Defined above) Consequences

.

"For a listing of DBE groups and generic topics, see Reference 10.

-
.
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Impact Upon Probability
Tooic DBE Grouo* Or Consecur.nces of'0BE .,

X" II (Loss of Exter.nal Load) Consequences*

Turbine Trip) .
Loss of Condenser Vacuum) .

Steam Pressure Regulator Failure .

-'

[ closed])
-

..

(Loss of Feedwater Flow) .

(Feedwater System Pipe Break) -

III (Defined above) Consequences-- .
.

IV (Defined above) Consequences

V (Defined above) Consequences

VII (Defined above) Consequences
..

The completion of the. safe shutdown topic review (limited in scope as

noted above) provides significant input in assessing the existing safety
~

g margins for the Ginna Station. ,
,

,

C ,

..

, Pioing System Passive Failures
"

,-

'

..
. ,

The NRC staff normally postulates piping system passive failures as 1) accident.

initiating events in accordance with staff positions on pfping failures inside--

and outside containment, 2) system leaks during lon0 term coolant recirculation

following a LOCA, and 3) failures resulting from hazards such as earthquakes,

tornado missiles, etc. In this evaluation, certain piping system passive
.

failures have been assumed beyond those normally postulated by the staff, e.g.

the catastrophic failure of moderate eriergy systems. These assumptions'were .

made to demonstrate safe shutdown system redundancy giyen the complete failure

of these systems in order to facilitate future SEp reviews of OBEs and other.
.

topics (suchas' missiles,pipebreaksorseisaicevents)whichwillusetheA

N*.:.~ . . -

'
._

.

. 9
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safe shutdown evaluation as a source ,of data for the SEP facilities. SRP 5.4.7
~

and BTP RSB S-1 do not require the assumption of piping system passive
,

"

failures. .
-

.

-

.

.

"

Credit for Ooerating Procedures ,

.

.
. .

For the s'afe shutdown * evaluation, the staff may give credit for facility

operating procedures as alternative maans of meeting regulatory guidelines.
'

Those procedural requirements identified as essential for' acceptance of an SEP

topic.or OBE will be carried through the review process and considered in the

' . ~ ~ 16tegrated assessment of the facility. At that time, we will-decide which

procedures are so important to acceptance of a topic that an administrative~m ,. -

$."
.

.
. .

' method mu'st be established to ensure that in the future, operating procedures

are n'ot changed without appropriate consideration of their importance to the

SEP topic evaluation. -
-

.
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2.1 Normal Plant ihutd w'n and C:cidewn . .

.

..

. >

A normal snutdewn fr m fuli ;:ver = ho; snut::wn is ac==oitshec .iu
.

thi use of the 'c;erating procadura "Nor::a1 ihutd wn is Hot ihutd wn.''

.

The shutccwn from ;cwar is done by borating the reacur c:oiant systa

via the charging pu ps to the accunt that will .naintain c:nt.ol :ank 0 .

.

aceve ce icw insartion limit and ensurt that ce txial flu :iffnrenca
sii1 rt:ain **itnin its target band.-.

. &&. Tae firs: main faec atar ;w.; !s rtmcved fr s sartica at accrexicaniy .-

2;d . ., . . . .

w
50% =cwer. The ;c.er reduction is ::ntinued :n :na flecw'atar ;u=c..

..
A

.

.
-

1 cad is transferrte u auiliary t.Insfer:er No.1250 %e ce antif ar/.

witn a feed fr:= the i4.!Kv rsite.yart; at :his ;;wer invei de freoa:Ar-

ficv is transferrsd :: the feesatar :y; ass salves anc ; wer is reducac"

: tae ;cin: whers ce staam cc : code 5.<it:n is ;!acac in :anuai ::
.

~'

c:ntrol ine staam generator prtssure a: 1005 psig. The generat:r anc
.

'' tur:ine are uken :ut of sartica a: 15 .Se.
..

7..e stam is :irscue = ce ::ncansar er:vqn =e stam :=c .aives Enc
.

ce f aec.aur is su:;1!ec 'r:s I.ae auti!ary f eeesaur ;t.:;s tne ce,

ent.11 c:cs tr.d shun:wn kant are inser ad = ake ce .~.ac :e s=c-f:1 cal.-

'

Tarcugneut ce snu:=wn u he: shutd.o tna prf:aiJ .atar inven::.y .as
-

:een saintained su==atically '::y the cent:2! ici=a ::ntr:i systu .
,

f
.

.
.

(7/CI) anc =a.ging ;ue:s.
-

'
, ,

'
,

_.
.
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The second phase of a plant shutdevn frem het shutdcwn to cold shutdewn.

i.e. , primary coolant'less than 200*F, is described in " Plant 'Shutdewn :"

,,

frem Hot 5hutdown to Cold Shutdown." Reactor coolant inventory is auto- .

matica11y maintained with makeup coolant pumped free the volume control
~

tank (VCT) to the primary system with the charging pumps. An altarnative

sourca of berated water is available from the RW5T. Reactor coolant
.

.

tamperature is controlled by dumping steam through the condenser steam

dumps (preferred) or the atmospheric relief valves.- .

1 asidual ' heat'. removal (RHR) systam, boren samples
.

.

.

Prior to utilizing ths
p;< 7, ,

are taken and baron concentration cdjusted to verify a reactivity.
_

-- - transient will not oc:ur when the RHR systam is cut in to the reactor"

coolant systam (RCS). Technical Specifications 3.3.1.3 and 3.15.1
.

state that the reactor vessel overpressure protection oust be put in
. .

service and one safety infection p'E=p remcved from service when RCS cold .

_

leg tamperature is s 330*F. Reactor pressure is controlled at 360 psig i
,

,

by letdown pressure controller PCV-125. At this point the RHR rystas is |
|-.

put in service by opening the suction isolation valves (700 and 701) from |
).

.

the hot leg, starting the RHR pu=ps, and opening the discharge isolation j
.

-

valves (720 and 721).
- .

4
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The RHR flew is adjustad to maintain a cooldewn rate.at less than .
.

..

50*F/hr. The heat from the RHR systam is transferred through MR he ?:,

exchangers to the c:mponent cooling water system and then frca the c:a- -

ponent cooling water systam through the c:cponent c:01Ing heat exchangers
-

. ..

to the service water system. The ainimum pump head on the RRR pumps is' .

150 psig, the component cooling water systam operating pressura is

80 psig, and the service water system operating pressuru is 75 psig;---

therefore, in the event of an RHR heat exchanger tube leak, the flow of
I

.

.
r.- impurities would be away from the pr.fsarf coolant systam..

y ,

-

. .

.

- . _ _ . . . _ . . . . _,

. .

.

a

ihu:::wn ane c:eidewn 4th '.:rs of Offsits 8 ewer2. 2
-.

~

'

~ De snuta:wn curing a stati:n :Tackcut (less of offsita ;:ver) s het
.

s

shu .::.n 's ac*.ieved 'with the smar';ene/ ;recadure 'Stati:n 3f ack:ut
'

0:e ra ti en. " A Jutien blacxcut results it loss of .ta react:r c:clant- ,

;um:s, circulating satar pumps, :ndensau ;um:s, and =ain fast a:ar
.

Feec atar 's uinuined by :'.e lut:matic sur; of the luxili r/;um:s.

.

.

.

7.
.
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A
fene,atar ; umps after .the su.=atic sur :( :ne ciesal ;anerst:rs.

c:meonent = cling ;u=o and servi:e eatar ;eo ars.also.
.

insurtad. <

.
..

.

.

Jhe c erster.:us: essur; one !:struen: air :=ortssors Inc nargi.75
-

,

;= s sne rest:rs emergency ;ower is the non-C* ass li instr =ent :uses.

C* ass 1E tastruman; buses art aut=ati:211y tst:rtd := mergency ; wer.*

.
.

.

. .

. .

The ;rimary inYent:ry is mainuined by ne aut=ati: :;eration of the*

.m ~

. caarging'and latd wn syst u. De ::re is ::aled by natural c'r:ulaticn'
, , ,

of the ;rizary c:clant; natural circulation as :smenstratad sue:assfully

.- - .on January 18, 1970 curing the surte tas .';r:gru. Heat.is rt=cved

fr = ce primary ::clant dr:ugn On sut: ;enerts:rs; and sac:ncary flew
. . .

is frem ::ndensata s rage tanks via ne auxiliary feec.atar systas an:

ee sum is discaarged fr:m nes=:s;neric rsitaf valves. ne :;ers-ing~

;recacurs ".*1 ant Shu:::wn fres :4c: Shut::wn :s C:1c ihuta wn During
,

.

31acxcut," is usec =nen it is Istar:ined that one piant shoule :e ;1acac
i

in :01c shut::r n. Sinca saa teui; ent rs ne same, :his ;r:cacurs is

:uca lika :ne normal ;recacurs f:r c:1c snu:::wn, u a;; ce :ncenser
.

stam :u=m is act avalla: e anc ~a :2u.ti:n is ac:ac := a.llcw crs time' f:i-
,

: ort:ien sines ' ne ;ri=ary f1:w is icw (natural :f r:ulation).~ De suti:n . i

i
'

..
.D

6 . e

b
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did ex;arienes a loss of offsita ;cwor :n Oct::ar ti,1973; distur:ancas
,

.. .

:n ca instru=ent busas caused ucassive operation of the auxiliary
a

f ascvatar ;u=;s, and this nsultad,la in ucassive :: ale:wn ra a ind, na :
+

.

jtntratien :( *1 taf tt*/ Injection signal. All CCar acuipment C;tration

iand :partt:r action, was nportad as c:r sc- In ibnormal occur taca Report
,

No. 73-9 of Oct: tar 31,1973. ['
' '
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3.0 CONFORMANCE VITH BRANCH TECHNICAL POSITION 5-1 FUNCTIONAL REOUIREMENTS . - |
.

. .
.

.

The current NRC criteria used in the evaluation of.the " design of the
"

systams required to achieve cold shutdewn for a new facility are listad"

.1 .

in Standard Review Plan (SRP) 5.4.7) Requiatory Guide 1 139, . Revision 0,
'

"Guidanca for Residual Heat Removal," and 3 ranch Technical Position-

RSB 5-1. The follcwing paragraphs give a point by point comp'arison of

Branch Technical Position (BTP) RS3 5-1 functional requirements to the
,

shutdcwn systams at the R. E. Ginna Plant. The positions in Regulatory
'

Guida 1.139 are consistant with the functional requiraments of BTP R53 5-1.
,._ ,

,

The remaining 3TP provisions will be addressed in Section 4.
< . .

:M 3RANC'4 TECHNICAL p0SITTON (BTP)
f|r ..

"A. Functional Recuirements-

'The system (s) which can be used to take the reactor fr:m normal
._.. ... _ operating conditions to cold shutdewn shall satisfy the functional

~

requirements listad belcw.
~

1. The design shall be such that the reactor can be taken from
'

normal operating conditions to cold shutd:wn using only
safety grade systams. These systams shall satisfy Ganeral
Design Critaria 1 throuch 5.--

2. The system (s) shall have suitable redundancy in c:mponents and
features, and suitable intarconnections, leak detection, and.

. isolation capabilities to assurs that for ensita electrical
pcwer systam operation (assuming offsita pcwer is not available)
and for offsita electrical power .systam cperation (assuming
onsite pcwer is not available) the systam function can be
ac:omplished assuming a single failure.~

3. The systam(s) shall be capable of being operated from the
control room with either only onsita or only 'offsita ocwer
available with an assumed single failure. In demonst'atingr
that the system can perfons its function assuming a single
failure, limitad operator action ouaide of the control roem
would be considered acceptable if suitably justified.

4. The systas(s) shall be capable of bringjng the reactor to a
cold shutdown condition, with only offs.ta or onsia power-

available, within a reasonable period of time following
shutdewn, assuming the abst limiting single failure."'

_ ,

.

9

_ _ _ _
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The capability of de safa shutd:wn systes for ce Ginna Station :s =est
.

-

thesa critaria is discu'ssa'd belew: .

.
. .

-
.

..

3.1 Backcr:und .
-

A " safety graca" sysua is caff nad, in ce NUREG--]i23 (Refersnca 11) . .

ciscussion of issue 11, as One .nich is dasigned :s sais.ufc Catagerj I
. '

(Regulatsr/ Guide 1.29), :;uality group C or tettar (Regulat:r/ Guide 1.25),

and is c; era ad by electrical instrument.s inc c:ntrols eat :ett Instituta ,

of Eiectrical and Elactnnics Engineen Critaria for Nuclear ?e-er 71 ant

? oue:f =n iystus (IIII 27?). The Ginna 5tatica as ::ns nc ad ;rict
-.

.s ce issuanen :f Regulat:rf Guicas 1.25 inc 1.29 (as !afer/ Guf:ss 15
%

.

and 29 :n 3/22/72 ted N7/72, respec tvely). Also ?n;esad IIII 179,4
./ .

datad August 20, 1953, was issued lata in ce c:nstnc . ion ;hasa :f :::a,

. .
faciltr/. Ynerston, for this.svalua: ten, ca sys:ams ' hich shouic te*

"saf aO/ g sca" tra ce sysius ! dan;if'ac-in Tacle 3.1 and in ce f:lledng

inime:: I!s of safe snutd:wn sys us.*

_. ~

General Oesign C.-iurien (GCC) 1 mquirts ina thesa syst es te designed.
.

.

f aeriestad, arte.ac, and tastad := cualt y sancarts, cat t Qualf r/ .'

AsJurtnca (;A) ;r:gri:1 ta ':chsentad is as'surt utsa sysnes ;ar':n
~

..ei .- saf t:y func-icas , and uat 1::r:se sta sc:r:s :f tas';n, 'ter ca:!:n,
dd

-

. ,

i

arsc 1ca, and :asting te %ao:. -
,

I

StC :rf: aria ':r :uaif:yReguia.:r/ uics (RG) 1.25 :nvi:as na :urrsn
'*1sla 3.1 ; :vitas t. '

;r:us ditssift:sti:n :f saf ari-rstatac sys acs. i

I

I
*

s. ...
e t

|
.

|. .
<

V
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" c:::arison of ce G!nna safety grade shu m.n systams with .tG 1.25..

.
. ..

. . .

Alecugh .iG 1.25 was not in affect when Gfnna was =nstruc:ad, the !!cansas.
. .

"

has since classified the systus at Gf ana in sc=rfanca with this ;uide.
.

Therefort, aven thougn the safaty-relatad rysta=s at 3f ana .ert act

designed, fa:ricatac, art.e:ad and tasud using ;G LIS, .he :afa:ananca .

and repair of Oe classified systams !s curren:!y ::ncuc:ad in acurtanca

wiu -his guide.

. .
.

In ca !nal Safety Analysis Report, the licansas !cantifiac classi-

-. .
ficatien criuria ac=rding a systam and :::penent ! corunca. D.cs a

itams vini :: safe shutd: n and isolati:n :( On esac.:r :r -nesa failurt
M -

3 sign causa cr incretsa'Oe severit/*:f a *:ss-cf c:cian; ac:1:ent or
;..o .

asul- in an unc:ntroi'.ac nisasa of ucassive a: cunts of ract:act.ivity
,

:.ers designa:ad Class I. 1.csa fiams i::criant :: stac.:r :;aration tu:
-

..

act essantial :s safa shu:::wn and iso,ia-fon :( te etact:r or ::ntr:1 of
.

Oe releasa :f su:stantial amounu of racicactivi:y .ert designatac

01 ass II. Thesa Ita:s act etiata::L :: rtacur : ers-ion :r safaty .ert-

.

.d.esignatad Class I.II. .TMs classifica:! n systam is reflecud in a:ia 2.1..
.

.

"

1,: ne .ime me 3fr.na ta f =n as *icansec, e %0 ( en -EC) :-itard a
.

f:r ;A .ers :afng :avel::ac. %.ever, =a ,A ;r ;ra f:r uns: uc:!:n :f
G!ana as tviewed by Os suff and by tha ;dvisor/ Ct.mmittat :n taac :r *

Safeguar:s (Tetar1nca !). D.e ;A pr:gra f:r =sra-!:n :f 2f nna, .nic::

i s iE.: Iccic .(VI*, has :een ;rsvicusiy a:pr:vec 'iy te suff (?.eferenca U.

.

**.

-
. . . s

,

.

.
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A c:mpleta sat of as-i:uilt facility plant and, system diagnms including ~;-

~

arrangement and structural plans is :aintained by Oe ficansas for tne .

*

life of the tacice. -

.

..
-

.

. .

GCC Z sta:as ca: structans and scui: cent im::cetan: a safsty sna11 ::
.

fesigned :: wicstand the affac s of na ural ;nenecena ducut 1 css of

:acabi'ity :: :erf:rs their safety function. Naturtl ;nenemana ensi:end

hurricanes, ::rnadcas, fleces, tsuna.ci, seicnes, and ear.ncuakes. .in:
.

.

Curing ::nst uction of Ginna 5tation, reasurts en takan in =a .stant
__,

design to ;retact against aign .ines, sudctn :ar::etric ;rtssun =angss,

%, saicnes , tad ocar natu'ral ;nenecena. Alucugh the G!nna Stati n was ne:* .
., . -

s:ecifically :esigned agains; ::.nac:es. ce :riginal staf' tvaluation
. .*/ .

.
-

.

f:r ?-:vistenal 0;erating '.!cansa assassed ihe ;ctantial affic.s f
.

~
-

. - - . - . . .

: rnacces :n ::e facili y. i~ne effects :( ::enacces will be nevalua:ad

curing the nurse of .ne SE? in Tc ics *I-2. A. "Seven '4eatner ?5anemena,*
.

I *-2. "'4ind anc Tornado '.:acings " inc *~I-4. A. 'Tornaco ,:iis siles."e-

.

- e af' acts :( ficed on tas G!r.na itation ert =nsicarte during ee-

a ci;ienally. 'icces anc '': cFr:visi:nal 0:erating '.f:2nsa esv'tw. c

af'ac 2 11' :a .-tassassad in =e II? etview uncar ~::ics *!-3.I. "E:cci g^

0 antial inc ?r: tac f n iacuincents," 1$c III-3, '.ycrecynamic '.:acs.*M
3

.

?.egar:#ng saismic design of ce 'inna itati:n. ill systams anc =m:enen:s
-* ass' ~ en tasig .ec s: ca: een is ao icss of .uncti:n in'

,

:esignatac.

:f =e taximum :::antial ; :unc ac:sian.f =n acting in =e
.

=a even
,

ese

.

.
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horizontal-and vertical direction simultaneously. Within the SE? revi.md,
-

.

the potantial for and consequencas of a saismic event at the Ginna sita-

will be reassessed under several review topics (SEP Topics II-4, III-6,
.

III-11).-
,

-
.

__

*

GOC 3 requires, structures, systams, and components important to safety o

be designed and located to minimize the affects of fires and explosions.

.

.

The Ginna fire protaction reevaluation resulting from the Browns Ferry

fire is currently underway by the NRC Staff. The results of this -

. ... .

reevaluation vill be integrated into the SE? assessment of Ginna Station.

A. 3
.

.
-

,
-

.

-' - ' ' ' ~

,

GCC 4 requiris th.at equipment important to safety'be designed to nithstand
. .

' the effects of environmental conditions for ' normal operation, maintanance,
._.

testing, and postulated accidents. Also, the equipment should be protacted

against dynamic effects, including internal and extarnal missiles, pipe
.

whip, and fluid impingement.-~
-

-
.

GDC 4 was considered in the POL review of Ginna, and the facility was

found to cest this critation. Additionally, the SE? vill c:nsicar the

various aspects of this critarion -hen reviewing t: pics III-12, "Envirec.-

mental Qualification of fafety-Relatad Equipment," III-5.A, " Effects of

Pipe Breaks Inside Containment," III-5.3, "?ipe , Breaks Outsida Containment,"

and III-4, " Missile Generation and Protaction."
.

.

%

en

e

.
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GDC 5 is not applicable for .he Ginna Stadica because it does not shan-
.. . . ,

,

my equi; ent with of.her facill:tes. .
,

.

..
. .

. .. .

1 .
. .. . .

Tne 5tMS3 5-1 'unc-icnal nquirs:enu focus :n ce safety Face sys.as-"

cat can be used :s uka 2e -.ac :t fres c;tes' ing c:ncitions u : sic

The suff and l'cansas invele;ed a ". inimum iist" cf sysums
*

snut::wn.

necassary to ;erform this task. Althougn other sys as may be used :=

;erf:rm snutd wn and c:cid:wn func-icns, the fo11 cuing list is ce minimu:n
.

nu=cer of systas re,quitsd u ful fill Os 3@A53 5-1 cri. aria:

'( a) Reactor protactica systam
.

(b) Auxiliary faed systa

D.a .
(c) Main staa systa-(safsty, isolation inc st:cs:neric : :: valves)

~ .
'W -

-

(d) f ar des water sysus-

_

- (a) Chemical anc vcluse ::nt :1 sys a
. .

C:.,;enent ::ctinq <atar systa(')
.

(g) Residual 5.ent n oval systam
'

(h) bstrumenutien f:r shuuran/c:cidesn'
_, %

(f) bergency pcwer (AC anc OC) and c:n M1 ;cwer *:r tr.e a:cve systans
. .

.
and c::ponents .

.
.

..
-

:n scciti:n u cese systans, :cer safety-q sca anc ensaft:y psce-

acui; en. ay 'uncticn as backu: 'cr ce accve lisuc systes tad :::;cnents.

he foll: wing sac f on will ciscuss cesa saf aty-grida iysues. anc the

.,ensaf aty grace sysums nien may une ':n as tscr.c. (Ta:Te 3.1 H s .sd

|

we : ner su:011es anc *:cz:t:n =f sa':r safe,snuscr.n ::::ccents.)
-

.

O.
. |

.. - I
-. ...,i

.'. :r 4 :T aistem '. 's*. f saf t sr.ut::wn # .s*-*.: en 2.i .n. s ae Iact'.:n 3.2.
;

\.

|

|

l̂
- - - - - ---__-._ _
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1. 2 Functional ~ecuirtments ''
*

3 .. ,

. .
.

.

pr:cted from plant
.

Five basic functions, or tasks, are squired ::

c;erstion t: hot shutdown and t: c:1d shutdr n. Desa functicas art.

.

- ..

identified in Tacle 3.2. A discussion of anca functi:n and associa:ad

at:arnata setaccs is ;rtviced telew.* *

.

.. .

C:nt-el of .tance r ? wer -

Power generatica in the react:r c:rt is tarsina.ad by either r.emicai .

.

addition (torstion) or insartien of c:ntr:1 reds. During a planned
"

shutd:wn, ;:wer culd be reducad in in creerly tanner ty toration
.. ,

f:11:wed by ::ntni red insartion. For rapid react:r saut::wn. -J.

%.. . '. cent 01 r:ds :an te a'nually or au:::atically. tri:;ed. Bert-f ort is -
''- '

.

G . .

ac::==lisned wi= the themical and solume ::nt et systam (C'/CS)
.

-

.
.

.

.nica is tiscussac ancar ? ':ar-i Svsta ~ent-01, belcw. The c:nt 01

-:ds art c:ntr:11ed by ne react:r ::nt.01 anc ; ::ac . ion systan.-

.

ne tee me 2-::actf en Svstam (.t.F.5) is designed :n 2 channeif:sc- -

basis :: pt:v'de ;nysical and af ectrical isciatica te:.<een reduncan:
.

-

react:r tri; :tannels. Oca channel is func*ienally ince;endent

Of aver / : r.er enannel inc recaives ;: war ' ::n 7.c ince:encen

he :e.er scur:ss f:r the 175 tri .he '. st.u entscurtas.

:uses .nica :an scaive ;:wer ft:s aitner :nsi a :r ifsita
De ?.?! fafis safe (tri;;ed) :n foss f ; wer. Descur:2s.

.

.-
p

.

s. . .
%

as

.

.
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systaa :an te anuallz tr ;;ed both fr:m the c:ntr:1 reca [nd fr:s :ther~~ d-

locations outsida the c:ntr:I rocm. ha .t75 is dasigned so taa a ifngle
,

failurt will not ;rsvent a react:r trip. Initf a:ic'n of a rescur :.-fp
,

..

causas ce insar ien :f suf'icient etact:r ::n:r01 c:es :: saka t.a i:rt
se: critical fr:m any crecibia :;erating c:nci:!cn asse: sing ue.:es: .

reactive untr51 red etmains in tae fuliy siccrawn ;csitien.
.

1ne design of ue 175, as ell as safe snut::wn-relatad niect.-ical :nte:1 .

and ;cwer systams, is evaluated under other topics in the SEP.

.

-ett . meva.t-... .se: crt.

.3
-

,

j. .. g In act snu:::vn, and during c:cidran. ;rior :: residual heat removal*
,

,

systam :;eratien, c:rt :ecay heat is :ransf arred : ce stau ; antra::rs
.

by for:2d ::nvec.ica flew :/ rtac cr ::alant asing Os rescur ::clant.-

If offsita ;ener is unavailasle, ::rt cecay Meat can be scacuatalypu.:s.

ruevec .y natural circulatien flew. (See Sec-icn !.. f:r a ciscussi:n

~ :| naturai cf.-cula:!cn.) ~
.

.

-
.

In ce final stages of :lant ::alcewn anc. fer icng- ars ::cil.q,' decay
-.

.

neat !s remevec ty =a tsicuai ta: -udval (IP.R) systam. in a ' .1 ca

EF.R sys .am is transf errte *- Oe ul .i:a a heat 117.1 (*.1ka Cr.*.ar*-) s a
i

Oe ::: Cnen: 0:C3Ing .a:ar systam and the larti a '.atar sys 2.2.

8.tcoval_ (. F.E) sys,.ac ::nsis .s $f a s f .gl e ' t.r p * f eti7;e 8esidual Mea:
.

.

'r:s :.ka etact:r ::ciant systas (;CI) (h - ;egj :.r:ugn -,,o

g .

4. . .
q .. m. g , g

S*W

(8 e ,-

.

.
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single header. Each ;u=p :1n he :anua11y cr ss-::nnectad i: the altarvita-
.

-
.

heat exchanger for increased rtif ability. Nor:ai ::cid:wn of the RC5 is

ac::=olished by operating both ;ue:s and heat excnangars; hewever, a

lesser ::oldewn rata can te achieved wie Only one ;ume. One hes exenanger ,
"

can effect ::oic:wn to:reximataly *0 hours aftar shut::wn. Eac RHR ; ump *

-

is supplied ;cwor fr : sa:arata .tduncant 16CV amargency :usas. ine

systa= is nor: ally c erstad fr;ts the c:ntrel rece.
.

.

~

The single TdiR c:aling suction line fr:m taa RC5 and single disenarga

if ne u Oe RC5 .sndar the TdiR sys a susca::fhie := single fzilert af *
. ._. .

ne in-iise sucticn valves (7C0, 701) in Oe c!: sac ;csi .i:n and ;assive

f ailurts Of titaar suc'. fen er cischargs li .es. ('/alves 700 and 701, 'r1+a -

&.G
.

* .

nica art insice ::ntainment, can te :anualty ::erstad t: Over:::e a so::r..
,

:;ertur er ;cwer s*ccly . failurt.) Altacugn these flilurts seuid etncar
_. _

' ue .;HR mede :f ecay heat rtoeval fr.c:ericie. On altar a:a .neans of
a

tec2y heat rueval using 'N stasm ganerst:rs, as af scussad teicv in Oe'

is still availa:1e as a :acku=. 7:e ne0:=;cnen: 0:oling Va ar See:Teng-

essa :f a failurs :( va19es 700 :r 701 r a ;f pe treak d:wnst. ta.2 :f

Oesa valves, an sitarmata fi w pad f:r ::rt ::aling is available via !
.

*
;

ins ISA :: cling tisenarge line ind Oe aign ;rtssurt saft:y injec.i:n

(h?SI) ;u::s (Refartnca 3). tef trinca .3 Lisc lists : car eans :f ::n*

dec2y hea: t== sal sheuld Os RSR, :r COJ, systa: tec::e ir.::ert:1a.

Tnese seth:cs have a iew * eat rteeval 02:a:flity :u: c uld te usac = |
1

.t=cvai .:.:11 ie :e:2y ..es: 1 a .as 1.wsu::iament staam ;enertur nea:
-

,~ sa ten ds art hea: er:vai d a Oa T/CI . cnninnert .iit ancaccuga, ne

f
*

. . ,g.
_

e
.
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excass latdcun heat exchangers (rwufrss c:m:enent ciolin~g witar) and
- y

. ..

=elcewn flew fr:m -Se pressuri:er.1: ce entainment via the pressuri:tr-
'

reifat valves wi u c$clant infection fr:m ce safety injec:fon_cr chemicali~*

'
''

and volume c:ntrol systams. If a pipe treik V: stream :f valves 700 and-~~

701 snould :c:ur, (f.a. 4 LOCA), ce ::rt =uic te .tescuately colec :y .
.

,

means =f the ,HR =ntainnenc recirculation :oce. . >
t

.

.

1"he C:meenen: C:of f nc '4atar (C W) system ::nsists :( t,o semes, heat .

ochangart, a- surge :,tnk and unnecting valves and ;iping. Curing normal

full ;cwer = art:icn, or for ;ost-ac:feant ::erstien, :ne ::moonent-
_.

coiing pumo and ne == enent c: cling neat u:nanger tc:==cda:4 2e

heat removal 1:acs. De sunchy ;u== and heat ucan;ar ;revice 100 percan:A
.-.. ..

.
-

~
~

cactc;. Both ;u :s and beta " heat exchangers ' art 6:ill:ac' s: rtceve r,e~

. . . . .- r

*tsicual anc sansible heat during plan shu=:wn.- f ine :f 2e :us:s :r ;*
-

.
.

;

. ., . .

heat uchangars is.not :; erst.ive, saf t :;eration :( the pian:
...

:ne of tr.
.

,,

is no: aff e<::ad; h: wever, ce time f:r c:cic:wn-is ex andec.
.

. ~

1'ne surge tank a:=:medates expansien, c:n rt::f =n and inleikage =f.'

' watar, and ensures a =ntinucus c:::enent =oif nq watar su: ply.until a- .-

* aking =ol'ag tine can te isciatad. Iecausa et .ank is ace: ally
e

ventec :: ce a=:s=ers,1 sciati:n uni t:r 'n en :=:enan ==1' .;
' *

1

;u s inte neacer annunciatas in ca ::n: 1 r:cm anc :!:sas a valve in
.

-

ce vent line in the unlikely event ua: ce . tef a:i:n' level etaches; a :

38 ;rtsa: invel teeve Os e.ormal backq und. ,

. +

e

,%

.-
*

. .e. ,

am

.
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During shutdown, the C:W systas <,uppites c:aling watar to the IHR ;t=;s-
~

*

and heat exchangers. Althougn the CCJ pec;s and heat axchangers art
.

redundant, they art c:nnee ad by singla ;f;e headers. " A ;assive failurs
"

in the single headar ;ortion of the systam -ould disable the rystas tad '

.sncer tne normai ;cs:-ac:idant acce :f 1:ng ars ::aling'ineparacie.-

,

~

Newever, current critaria far piping systam ;assive failurts do not

requirt the assumed passive fatturt of sederata snergy systams (like the

COV) under post-se:f dent c:nditiens, althougn systas !aaks art assumed.
.

~

Therefore, the CCW systam cus enty be rtquirte :: ::ce with normal

rystam iaakags in ;ost sc:icent :;ert: fen. *

. --.. .

I[5f-)
-

Of the plant. In :nis essa, with b.e etict:r vessal head installed, t e

We also ::nsiderto tae effic s of suca a ;assive failurs ;:uring a _::oicewn-r j ,

D

;CS tam:srt:urs .eutd ef se :: grestar inan 200*F and :ecay heat i:uld
-- -

'

::ntinue t: he escoved ef t the staam generarse itsessneric.rtlist valves

using naturti ci rculation. In -31: $1sa, staam ;snarat:r feed .cuid in*

ac:::clisted ty :ne Auxiitar/ Fted fystem (AF5). ''Te ;1an: ::uid tmain
,

in this ::ncitien .hfle CCW rt; air: *. art made. Fce nor:a1 daczy hat
*

.

rteeval -hen :ne react:r vessel head is es::ved, adecua a ::aling :2n te.

:revica: by teecir.g :se ::rt ficoded (us,ing vart us sys:Ams sucn as RMA

inc .~!CS) .ni's et: airs trt sact :: the : W Oi:ing. ~he ::2 systam is

ac:assibie ':r ri: airs and :an te filled si:n a:ar in tass : nan :so

curs aftar :na .t:airt art I::mittad starting .ita a i:=cletaiy :rtined

systam (7.sfartnes 7. : age ?.3-13). -

.

*r

, , . . .
.

'
-

.
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Therefore, although the CCW would be disabled by a large pipe rupture,

this failure is not postulated under post-accident conditions and the'
,

Ginna facility has accep' table alternate means to remove core decay heat

for normal plant cooldown. Passive failures are n'ot a design requirement .

..

for decay heat removal in accordance with BTP RSB 5-1. Since the CCW is

a moderate energy system, a passive failure would most probably result in' .
'

a leak not in a pipe rupture (Reference 14). This is discussed further

in SEP Topic IX-3 " Station Service and Cooling' Vater Systems".
*

.

.

TM CCW pumps receive power from the redundant 480V emergency buses and
. . _ _ .

the system is normally operated from the control room.

2 -
-

.
.

'i The Serv ~ ice Water Sys' tem (SWS) circulates water from the screen house on.
'-~

' Lake Ontario to various heat exchangers and systems in the containment,-

auxiliary and turbine buildings. These buildings are Class I structures
'

except for the turbine building. The system has four pumps, three of.

which have the capacity to supply,cormal cooling loads. Under accident-

conditions, two pumps are required to supply essential leads. The SWS

*

' piping is arranged so that there are at least two flow paths to each

essential load, and nonessential loads ar'e' automatically isolated on a
.

safeguards actuation signal. Valving is provided to. isolate any single

failure and permit continued operation of the system. The SWS valve

lineup essentially splits the system into two independent trains. Safety-

related equipment (diesel generators, AFS supply, containment ventilation
.

coolers, etc.') is split between the trains so that loss of one SWS loop.''

' ' _ " wit 1 affect only half of the redundant safety-related equipment capacity.
'

.

. *

- - . _ . - . . _
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The SWS header in the turbine building is not a Class.I-system.

Isolation valves in the auxiliary building are provided to automatically;-

isolate the turbine building header in the event of a safeguards actuation
,

signal. These valves and other motor-operated valves which . isolate
,

..

nonessential SWS loads, as well as the system pu.mps, are operable from

the control room.
.

- .

'

Power for the SWS pumps is provided by the 480V emergency buses which can
*be supplied by the emergency diesels or offsite power. One pump per

diesel is automatically started during post-accident diesel load sequencing.
. . _ . .

6. : ., Steam Generator Heat Removal .

-
. .

D - Boiling of feedwater in the steam gen'erator is the domin~ ant mode of

removing primary system heat. Normally, the energy in the steam is

removed in the turbine and the main condenser. After the turbine is

tripped, the turbine bypass system provides a controlled steam release'

directly to the condenser. The ultimate heat sink for the condenser is-

the circulating water system (Lake Ontario). When the condenser is not
.

' available, the steam is released directly to the atmosphere' through -

either the atmospheric dump valves or cods safety valves. As the steam
.

is lost, a continuing source of feedwater is required.
'

.

The safety grade shutdown components associated with the Main Steam ;
,

System are the main steam isolation valves (MSIV), the steam safety ;

l

valves, and t'he steam atmospheric dump valves. Each of the two Ginna^*

steam generators is equipped with an aircoperated, solenoid contro'lled'*-
_

-

4

I

_ _ _ _ _
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MSIV, four c:de safaty valves, and One tir-:perstad at cspheric dunn .
-

- -,, 4

~

valve. By shutting 2e MSIVs from :he c:nt ci c:ca, ce cperat:r can*

limit the shutc:wn and =oldown of the plant to the us'a =f etdundan
.

main staa.c aqui;=ent". D.e MSIVs f ail saut :n 'oss of ::ntrol air. .for**

. ..

decsy nea: -noval wita naturai Of.culation :f =a reac::e =cian:.::rt
.

.:nly one stau generater and one of it.s four saft:y vaives are reeufrec-

:s recove ::rt :ecay hast a ftw sac:nc's aftar react:r trip. 0. e accspneric

staa.m du=c valve which can be : pert:ad frets Oe c:nt.ol ecc:a using the
.

plant ::mertssad air systas is sufficie.nt for maintaini.ig hot shutd wn =r
.

for c:cic:wn :( the RCS teicw hot snut:cwn =nciticas. .4cwever. =e
..

;1 ant air systes art :: Class I se manual :;ening of me a:mos:neric
tisitad = usar ofx.

.A du=c nul,c to esquired, If et snuts:wn precadurts . art

safety ;-ade equi; ent aiene. aloka the,rt is e,c cesc is ;rocaed i:=eciatalyU ~

.
.

can sn -f em not snutd:wn is ::Id snutd wn, an pert::r is P.ot requietd ::
. _ . . . ' . -

-
,

'

atmos naric cu== wiu:in the first half acur :: severtl hcurs aftar acniaving
.

het snut::wn. "We have ce:arminec a: nis manuai = era ica =f Os

a:mes:neric cures is ac.astable un:er Os ;revisicas :( ue 37?.
%

.

.

*recad.

. There art oOer ;atas for stau rie: val frem the stau ;anera=r.

0.5% of :esign staam f1:w is tf ectad Cryugh me auxiliu.s feed :uco

urc i r.e. :: .15 tesn tenons:rt:2d cat ho snut::wn nea: .*ucval :an :s-

ac:: col'sned turcugn I:aam ganerst:r tiewcewn :s =a flash unk leer
.

small 31eec valves :2n te :anually ::ened .: tug =ent s':au rilaasa.
.

.

:ne ::ers =.J .cu* c -o .creally :o inis ent ess =a systans -nica tre :r-ally |
a

|sac *:r snu:d:wn tr.c noic:wn . ort not ::erts*a.
..

I
.

g
&
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.

.



.

. .
..

.

...' . o.
.

.

,..

.

- ..
.

. . . .
.

~ . , .

-25-
..i .

.
.

.

t

Also, as cent.:ned in .eferenca 13, ne stam generat$rs c ule te usac aft
*

"

heat exenangars by filling Oes with watar on ce rac:ndar/ side (aftar
'

adding sue; ort :s ce :ain sum iines) u cueve c:rt heat at Icw 9C3
.

..

:amperatures.
.

.

Feecaatsr_ -

Under cor=al c:ndi-ions, f aeenatar is ;ucced item Oe sain ::ndensar ts

the suam generst:r by the c:ndensata ;umes and main faecwatar ;ue:s. ,

'4 hen main faecwatar is not avaitaata, during :;aration at icw riscur

;cwer invels, se during ple.nt starcus tna shut::n.n. ::e tuxi*iary frec
. _. .

systam is . sad a su: ply Oe su u genert : n.
. ,

. ,

- -
,

.. .
.

t c in:apencent rt!.s.The auxiliari Feed Svsum (AFi) is civiced int:
ce :uer trti.. is.,0ne . rain is su:;if ec ':y a stass :artine-driven ;c=n:.. .

su: plied :y so :ot:r-criven :c=cs ;c3e-tc f :m sacanu 3.0V : sas.

Eaca t.o::r-criven :u=c :an ;r-v'de ICC f its AF5 t':w recui.ed f:e
~

.

cecay heat ruevai thr: ugh its agrsally c en sou--:;ertud :isenar e--

valve; and, via ;arallel, AC ;:wered : :ss-c:nnec. valves. ce new :an
.

.

~ :e cirtene u af ter staam ganertur. O.e tur:ine-driven ;u.:s :an .

su:ely 20C':f On recuinc systas M:w snc is lined 2: u :fichar;e u

*t :an te :r:ss-::nnecuc = sitar cur-:Hvan.

:cu sum ;2nerturs.

:uss discharga i!e.e by :eans af.:anual' valves. De *u:e sil f:r On
-

'.h 4 * atureine is su:pif ed ft:m in 2C-dHven ;umo :r a tacx -s 'C ;u==.
Cce :c::r-::erstac talves aszcciatad .fu Oe :c'tsr-criven :u::p in :

AC ;:=wenc .i.:n aten .st:r and 'u assccia:ac salves ;: erte :y tcur.can:
..

* *., s .

-
.

e

l
i
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"sourcas, the motor-speratad discharge valvet and staam supply valves for~~

ce turbine-driven pump art DC ;cwertd. The air-speratad valves.in c e
.

. .

turcine-driven ;umo discharge lines (one valve for*aach staam genera::r)
,

..

ars c:n 211ac by C ;cwered slectr: pneumatic ::nver:ars and fail in .he

ocen ;csi .f:n :n less of air.
.

-
.

Be main scurta of watar u :na AFI is via grsvity feed fr:m Os c:ncensata

storage :anks (C37); the tackup, saismic Class I, su;;iy is .axen fr:m .

,

ce sarsica va:ar systam (TWS) ef a separata lines: :r.e for ce :urcine-

triven ;u=o, Lna ans for ce 1.o oo::r-driven pua:s. . Manual sc:fcn is.- - - -

required :: !solata ce 175 ;uce suc.icas fr:m ce rensais=ic C3T su: ply
e-~n .

.

;$ tines anc :s line up tae ;u=;s :: th,e T45. De :anua.1 valve align =ent of
v .

:ha AFI :: ce isS :an :s part:r:ec .i:afn 1 minutes by in :; erst:r
"

..:is:at=ec f a ce c:ntrol c::m. This ti== is tasac :n ta act::al. .alk--

. . - . .

u rcugn a: the afan:. A feeoatar lin.e treak analysis by 2e licansaa-

using =nsarrt ,ive assum:sf ns (Referenca 3) =nciuced .na a 10-sinuta

calay in initiating AF5 f'cw resultac in ac:2pusie ::nsacueness. */-

to:n staam ;enerat:rs wert available this ti=a teiay =uld te d:uolec.
,

Thert f:rt, the EC staff nas tetarsined ca: 2e .anual lineuc cf the AFI -*

sucti:n :: ce TW5 is justiff ec uncer t6e"'lisitac ::ert: r sc-i:n :utsf:s
. =a ::n . :t ::x' :r vision :f .ne iT;. A*! 'otner func f:ns :f .it.a AFI

:an te (nitittad, ::ntrelitc and :nin.td ft:m '.r.e ::ntr:1 ::m.

'

incausa :f .ne nensaismic 237 su; ply te,es u ca AFi ;us:, ce ;essiti"!:y

:f a seismic even:, :sta (i) savering the ".37 secoly ifnes, Inc (2) -

, . .

!ni:i t:1. g events .ni= .oul: I tac n .r.e tut:ma .f c surt :f me :Fi
- *

s.~. ,

i

!*

.

e
.
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pumps (i.e. , loss of main feed)', was considered from the standpoint of,
..

causing AFS pump burnup through loss of suction fluid. In this case,, the

standby auxiliary feed system, described belew, is available to feed the
,

steam generators for. decay heat removal.
-

..

.

The electrical pewer supply for the cotor-driven pumps 'is derived from-
*

,

the separata redundant 480V emergency buses which can receive pcwer from

either onsite or offsita sourcas.
.

As a result of the review of the effects of pipe breaks butside of
. ___.

containment, the licanses installed a standby auxiliary feed sys am

2[{i .(SAF5). The SAF5 uses two motor-driven pumps which can be aligned ti
.-y . ~ . separate SW5 loops by motor-operatad valves ramotely operable from the

,

~ control room. The SAFS provides the same . features as the previously
,

__ _

described cotor-driven auxiliary feed pumms with regard to functional
'

capab'ility and pcwer supply diversity; it is canually actuated from the
''

control reem. The SAF5 has beenJnstalled and approved for usa by the-

NRC staff.. The staff evaluation of the SAFS is contained in Referenca 16..
~

.

'
''

Primary Svstas Control
.

It is necassary to control pressuri:gr lavel and pressure during the

plant shutdown and cooldown. Pressuri ar level is controlled with the

chemical and volume control systam. Pressure is c:ntrolled by the
,

pressuri er heaters, to prevent pressure decrease, and by the pressuri:tr
,

relief valv'es to prevent overprsssuri:ing the reactor c:olant systam.-

. . . ,

MP

-

.
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From the. standpoint of RCS coolant invento , an overpressurization

transient is less likely if a plant cooldewn Is in progress because the-

reactor coolant volume decreases as the system temperature is lowered,

and makeup to the reactor coolant system is needed to keep the-

pressurizer frc.$ amptying.
*

.

The Chemical and Volume Control Svstam (CVCS) provides berated water from

the boric acid tanks or the refueling watar storage tank (I457) through
.

-

three' positive displacament charging pu=ps to the RCS via (1) the nor=al
.

charging lines (to either a hot er a cold RCS leg), (2) an altarnata
.

charging if ne, (3) alternate pressurizar spray line, er (4) the reactor

c:olant pu=p (RC?)' seals}. To avoid the usa of the nons'afety-grade ai'r
-
eJ'+

~O.| -

system, the licansee nas preposed to charge to the RCS via the RCP sea.1

'_ - p,ath which has no air-operated valves or, as a backup cathod, by charging
, __

through the air-operated valves in the nor=al charging line. Even though
.

.

- they fail shut on less of air pressure, thesa valves are designed to

allcw charging ficw to pass through them into the RCS. ' The capacity of ,
,-

cne pumo (46 g;m) is sufficient to c:spensata for contraction of the RCS ,

,

coolant during normal c:oldewn. Beration fo11cwing shutdown free pcwer'

operation is not required until aftar ap'pr'exicataly 24 hours becausa of

xenon inventory in the c:re; however, without considating xenon, one

charging pump alone can provide cold shutdcun boration requirements

famediataly following reactor shutdown. ' dater for the charging pumps

would be supplied frem the Rd5T by manually opening valve 353 to bypass
.

an air-operitad valve in the charging pt=o suction lines. The chargingr*
-

- .v.
O

e

t

. _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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pumps can be controlled locally or frem the control room. Power for the

charging pumps is supplied via the emergency busas frem either onsita or

offsite power sources. Because of the length of time available to' allow

manual opening of valve 358 before boration of the core is necassary, we
'

-

have concluded that this operatf ort-is allowable'under the provisions of

BTP 5-1.
,

The charging pumps dischar~ge into a common pressure pulse dampening ,
,,

accu =ulator which renders the system susceptible to a single passive

failure which could prevent charging for boration and coolant contraction
. -.

during cooldown. ShouTd this occur, a redundant cethod of charging and
M.

}.
boration exists by ceans of the high pressure safety injection (HPSI)" '

.

3 *

lystem. Any of the three HPSI pumps can be lined up from the cent.ol
- -

' rocm *.otake a suh. ion on the RW5T or the boiic acid tanks and' to infect.
.

borated water into the RCS 'via the HPSI lines. If RC5 pressure is grettar

than HPSI discharge pressure (1750 psig),"the pressuri:er can be blewn

dcwn througn one of the two redundant power-operatad pressuri:er relief-

valves to reduca RCS pressure.
,,

. .
,

The RCS is protactad from overpressuri:aff en during transienes which :ay
.

cause the staam generater MSIVs to shut by two redundanc Pressuri:er Safety

Valves and two redundant Pcwer-0peratad Relief Valves (PORVs).. These

transients are reviewed as SEP design basis events. The ?ORVs are dual

satpoint valves ccerable from the concrol rocm; the dual satpoint feature |

has been adde'd to the FORVs to .citigata potantial' overpressuri:atien of''~

- -.: . -

~

.

e .

_ _ _ . _ _ _ _ _ _
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the RCS when operating in the water solid condition at low RCS teperature
.~

(Reference 4, Referench.17, and Section 4.2.)-

.

.

-

The Pressurizer Heatars are employed if it is desired to maintain the ACS-

at full pressure. For the purposes of safe shut 4cwn and cooldewn in
'

accordanca with BTp RS3 5-1, the heatars are not needed. The pressurizar

backup and control heatars are supplied power from emergency buses 16 and

14, respectively, and can be controlled either from the control room or ,

' locally. The heater groups working together automatically control RCS

pressure at whataver setpoint is set into the pressuriier pressure contro11er.
__

.

'

3.3 Elec rical instrumentation and ?cwer Systas--
.

:-as
Table 3.3 provides a list of the instruments required to conduct a safe

The list includes these instruments which provide to the ,'

'.__ shutdcwn.-

...

control roca operator information frem,which the proper operation of all.
-

safe shutdcwn systams can be inferred. These are RCS pressure and tameera-
-

ture, pressurizer level and staa.Menerator level. Improper trending of
-~

these parnetars would lead the operator to investigata the potential
.

. Other instru=ents are listed in the table to provide the cperatorcauses.

with 1) a direct check en safe shutd:wn systam performanca and 2) indication
''

The list of.

of actual or impending degradation of systam performance.

inst uments satisfies the requirements of STp RSB 5-1 for safe shu dewn.
;

The OBE evaluations, which in many cases are not basad on the sue assump-

tions as this review, =ay detarmine that additional instrumentatien is

required to achieve and maintain a safe shutdown follcwing a CSE.
~
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The design of these instrumentation subsystams, as well as safe shutdcwn-
..

relatad electrical control and power systams, will be evaluated in other
.

tboic reviews. .
. .

..
-

Offsita emergency pe<er for Ginna Station is provided through a single
.

.

24.5-4.16 XV s9 tion auxiliary transformer. Therefore, applying tha

STP 5-1 assumption of loss of onsite amergency pcwer, i.e. , loss of both

diesal generators, the single failure of the auxiliary transfor=er would ,

cause the loss of emergency power at Ginna. The acceptability of this .;

design was reviewed during the Provisional Operating Lica'nsa review, and
. . .

it was concluded that, becausa of the demonstrated hign reliability of
.

' .~L . .the type o,f transfor:ers involved, the absanca of a redundant transfor:er
-.

t.
**

3 does not significantly affect the reliability of offsita power. _A secondary
..

source of offsita pcder can be :ade availab1'e via the unit auxiliary-
. _ .

transformer by manually dis' connecting. flexible connections at the sain -

.

generator tarminals. This design is being reevaluated under SE?
.

Topic VIII-1. A, "?otantial Equipment Failures Associated with Degraded-

Grid Voltage."
,

, ,

:
-

Onsita pewer is furnished, when rec.uired,' 5y two diesel engine generating ;

i
Either diesel can supply sufficiant safecy loads. The diesais and j

sets. J

loads are divided on a split-bus arrangament. There is no automatic tie

between the two busas. Both diasals are startad by a "safacy injection"

. signal, and each diesei'is starta,d by an undervoltaga condition at either
~

~

j

of its [30-volt buses. Each diesel can also be startad anually from the
-

~.L * s- -

l.

-

i

-i
L
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control room or locally. The s*Erting circuits are independent of each.

other, except that they both rely upon the st'ation battaries for control.
,

current. Tnis design is satisfactory since the ccepleta failure of

either battary will not prevent both diesels from being startad auto-
-

..

.

catically by the other battary. The diesal genhrators are locatad in
*

separate rocms. The battaries are also in separata rcoms.
,

The Ginna onsite and offsita electrical pcwer systams will be further
.

evaluated under several SE? topics.'

The functional requirement to achieve cold shutdevn conditions within-

~

b .a reasonable period of time is evaluated in Appendix A. i.

-
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I Allii 3.1 CI AS*,ll ICAlllllt fit *l1011111U13 LYSILM5 ll.f GlilliA l'I Alli* -

.
,

j --
- ,

.
'

fja_.nyhLI,jrunge Sels.mic.
s P6til_ Plant ~

II . G. l. 24. Ilue. lgu * _II. {i L29 Ilesign : Hem.orks
Ci_ gnmente./$ulie.y:.lem:.i

>

- Heactor Cenitrus asul Catunury-1 Class 1 | *flA - not applicalsles , ;
*

~ ~S S.II:ciTo~n,5ygg IIA"* --

l
.

.

.A.u_.n i i 1.i.ry..I.cu._it As t em.

*

Ilotur tirivun l' imps (2) A$HC !!! ASilf Vil! , Category i Class !
Class 3 .

.

ASHC til IISAS !!31. 4 Catenary 1 Class i ~ '
a

pipton .uut valves t ruma lumle .

ilis,ili.irun tu valves 411011 C,ll Cl.ai.s 3 L unclear'

cuite car.us.uul len.liuling valves 43 Int .auil f
.

41111'
.. I

luililim ilriven gamip A5HE Ill A$Hf Vill -CateDury 1 Cl. ass 1 .J

-

Class 3*
* '

. ,

A5HL Ill USAS 1831.1 Category 1 Class I ,

Pipluu .inil valves f ruas lunge
allt.tliaruu ' tu v.alves 4ull3, Class 3 & uncle.ar

-

coilu ca:.co.tuu4 anal incluillug valvo
,

CV-Zi .

ASHL Ill llSAS 1031.1 Category 1 Class !!! Hain AFS water supply,
l'ipluu tu :.ucLlust ul Ali *

pio.pr. B ruus Cuaulcut. ale Clat.s 3 & Hucle.ar
*

cuila car.as.
.

Sturdun lault. las valvus ~ ,

44184, 4till, neul 4 llH .'

ripluit tu sinLlun of AIS ASHE all_ llSAS 1131.1- Edlegory 1 Class'l llackup Af5 Water
~ "

3.. gir, Ie: uni Mis usul. C las 6 _3 & suiclolic siipp ly, ,,', '

tuilu cameslui.liolleigs valves 4Hl4, - -i
.

inal, .uul 4tilli ,

,a
,

5
.

* *- ,.,

*
.

)

'

__.i.____..__.____sm_ _.- -___ _ _ _ _ _ _ _________._._________.-______.________s , . _ _ _ . . _: - v-_r
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' I Allt'l 3.1,(CoutInuual) .

i. .
. ,

'

thnalItytiroigt.,, Sulsmic
-

Nant Nasil

ljungnme,ph/Suli4ystems 18.11. l.26 lies le,in 18. 11. l . 2 9 Ilus igel Hessarks

lurliinu sirivun pump, listic A5Hf Ill 7 Cateuury 8 7' .

ull lauk, lump, anal ilping Class 3 .

t .

nut. nreAt iotter.
.i.iu.u.y a i. iii.sry-reoni or my 20, i9n-ggig.7g,A,rfr

-

' -

. .

*.Als pt.wps (2) A5HE Ill .%HL lli ~ Catuuury 1 Category I ,

.

Class 3 Class 3 .

,,

hAli pipisig azul valvus t rum AiltC til A5til lli Category 1 Category I .

azul luctuallug valvus 9/04 A, Class 2 Clabs 2 */ e!! to sle.no guisurators , .y' -

. -

Coutensatu Supply lank API 650, . AWA-illgG liua-Calcuory 1 Category I flusinisclear safety * ',*, s ,
AWA-Ill00 Lastk. falltare of *

ur All51 1196.1 Lauk may affect SAf5 ,'*

e wis .. .
,

Piplug anil valvos tu pimp A511E lil A5tlL lli Category | Category 1 -

'

sucLlous f rom Mli tu euni Class 3 Class 3 , ,

incluiling v.alvus 9/u/A,ll.
*f/2HA !! ain! 9/119A,ll
. *

.

piplug anel valves Irnu pinp ASlit til ASill! lil Categgury i Calcuory I
allsclearpu up tu valvus 9/ ilia.Il Class 3 Class 3 '

- .

.unt lucluilluu v.alvus 9/181A.11

tillier LAl'S piplug . inst v.ilwus Allhl II:ll. l. AllSI thi. ! Iluu-Catuuury I llou-

(1973) Category 4
.

-
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l Allil' 3.1. (Cout luucal)
-. -

.

i

lluality ~ Group seismic
-

'

itlant
-

Mant
re gunentdsuli:.y3 ems it . G. l.26 lies tua 11 . 6 . I.29 nes tgig_

,
liemarkst

,_,

!htlL $leda I!!5)..hY$le*
*i .

,

10 548cly Valvus ASlit ill llSAS 1131.1 Cateuury i Class !
Class 2 & siuclear

-

cuilu casun
a

' *

in Almus1.liuric flulluf Valves A5ftC !!! USAS 1831.1 ~ Cateuury 1 Class t
* '

Class 2 L suiclear
cuale cases

*
.

.
.

|1 USAS 1131.1 Calcuory i Class !
~

-

Pipinu Iron steam deueraturs
A$HE}2

,

-

tu .uul incluillon 115 Isolattun Class & aunclear ,

v lves. ruilo c .es .g
e.-

,

A5ill 111 IISAS 1131.1 Cateuury 1 Class IPiping anal valvus t rumi HS *

line tu aux!!!ary feuil' pump Class 3 ' ''& nuclear- *
,

tuitslau cuelu casus ,

SSfYh1.l!d ET Sh!!E.(}t!S}L

' P. guwps (4) ASill !!! 7 Calcuusy 1 Class ! IHSAll page 9.G-GaA ,

Class 3
. .

.

l'iping azul valvu:. for cun- ASHC 111 't Cateuary 1 Class !
Class 2

~

| L.ainment couliou inp Its aant
_

,

lucluilluu valves 4621, 41,2:1, 4648,'

I- 4142, 462h, 41 :111, 464(1, 4144,
"

' -

4 /S/, 48.h, 4 /Lil, .tial 4 fell. , ,
,

Cateuury 1 Class ! lurlatise bullalluu isPipiou .unt valves unclipling ASill !!! 7- i

.ila.ve .iu.I out r.lilu tino tuoliluu Class 3 Suismic Class 11.
F plaiu inarled inI$115lusililino lucliulluu valves.

41 1.1, 4G li aiul ' s.upp l y l laun, yarit is s talsif orcuit
*

concrute typet o Auxili.iry lecil :.y:.lenis - * *
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I Alli t .3. I (Continucal)'
-

.

-. .
, '

$ h*ICtIh!!)EY _!!!:: Pit .... N,a_ntPlant
ll . G . 1. 2fs lion, f un ll. fi. 1.29 flei.jnn Itumarks ,

rig.ununt ./sulisys t ems

rin:miral .sint valino Control f 05All Tablo 9.2-1
~

.

~jys t,g .
.-

ASHL lil 7 Calcuory 1 Class 1
Cli.irulia!) 1"*' gin,

Class 2
*

l'Igelugl (luuli II) tutiluun via Aillf lll llSAS .Calugury 1 Clabs 1 footnuta 2', 50.55a
'

-

Class ! lill.1
.

-

reuen. IlX aunt lutiluun valvsis - *
.,

ela lutilowin airit li'us tu v.sluus
21 14 A . 11. C

.'., -

lieuunurativu llual incleahllur ASHEII) A*. lit. I l l Calcuury 1 Class ! y
,
- -

Class Class C .

.

I'l iings (Inuin A) lotilown linia A$llE lil Ll'.AS till.1 Calcuory i Class ! .. .

l Clains Ivia sinces.s 'lutiluun 114 tai disil
*

..

incluilleill valvu llCV-173
*

.. .
*

ASHL lil n'. A*, U3 8.1 Category 1 Class 1-
l'igninu inut valwci. It'sa's fisia'la *

ellscli.argin tu cont alimunt isola- C l .ai.t. 2 A nuclear
coulu casus ,

t luu valva (nurmal asul al- - .

t un'ai.slu tis.as talud IIsidh)
*

l'lgelsigg t ream giewgi illi,s.Is.oruu via ASlit? !!! IISAS !!38.4 Categiary 1 Class !

ieae.tur coulant luwge:. anal Class 2 ,

t rums itCV- 123 tu su.sl natur Ilm e

Aillt iII 7 Catuuury 1 Class 1
i Cliaruisill guangs as:s.awielator

Class 2 *

-
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1 Allit 3.1 (Cuntisiocil)'

, . ,
,

f

ilt.iality p iusp_ ,_ Sulamic
Plant l'Tasil_- -

t i_.mpunent s/hilssy Li:=s _ _ _ _
lt.ij. 1.26 lies lyi 11.11. l.29 Ilus!! n tiemarks

j :

'

Ime.uss Inlstown llual
L ai:lianger (liilio slilu) ASHL lil AtilE Ill Category 1 Class ,1

.

Cla:.s I - Class C ,.
.

(slault sisto) A5HE !!! Attil Vill Calcuory 1 Class !
,

Class 2 .

Itcactor coulant IIIter Atill 3.11 AiHL iIi Calcuury 1 Class 1 -
.

Class 2 Class C
.

*

Su.nl water injection I.llturs ASHE lil 'A*.Ill ill Calcuory 1 Class !
.',Class 2 Class C

.

.

Ituric .u: lit li tter Ailli. t il .ASHE !!! Cateuury i Class ! - a.n -v
- .'

.

*

Class 3 Class C'

' .. ,

l'i iind of valvu:. iluunstream A$111. A ll ll'.A5 1131.1 Calcutiry i Class ! .*

t
'*

ul lutsh.-u urliiewa Lu v.elve 3/l Class 2
.

l'iyinu d8ut v.alvus f rima ICV ll2C ASME 111 USAS 1131.1- Cateuory 1 Class I
*

to a.liaruluu guimps up Lu . uni Class 2 .

-

iiis.Inilin,; v.ilves l'CV -litill. 317 .-
2/I, 3bli. 3b2, 3bl. aunt tinu ItuSI .

.

I'vei. .ori sui- Lilisygems

l'russuelse - .A5ML lli AtHL lit. Catuuury 1 Class I ' ASHE Cuita cilitlusis .

Class I Class K g.rlor tu 1971 use Lisa
*'turm Class A in lluu

ut Claus I
,

8

*
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Ogggguage Suhajc
M ant Plaiit

.Ognuncut h/Sillihyh tems $1.6. l. 26 {[us|Ull M. G. 1,29 Iluslung Husarks j ,__ _

^

l*ru66urieur llollet V4 twas AW l.Il ? Catuuury i Class 1 -
- '

Cl466 1

1*rus.t.urlier Saluty V4lvas ASitE Ill A5HE ||1 Catartjeiry i Class ! -

Cle66 1 ,
~

s
l'russuriser lluators lia Catsuury 1 Class 1--

872!!!!!!!11! CdaI}!!U.hlord[[ll) - '
'

,

' '

CIN gam.ps (2) ASHE Ill 7 Cateuary i Class I
; Clash 1, ;.
. . ,,

1'
CAM lau4L uncl:4nuus 6 ASHL !!! ASlit Vill Category i Class I .'

'

Class 3
.

' '

Surue tank A W 111 Catuuury 1 Class 1 -

Class 3 *
4

ffM piplou dial vulvus ASitt fit ilSAS till.1 Catsuory i Cl466 I ''

Class 3 & u.actuar -
,

cudo casumI
..

,

up!ysicalim! !!st.gi .ut(!!!Lu}
-

.

,
.

; 111111 gn mps (2) ASILE lil ? Caluuury 1 Clast 1*
EllR uamps provide (P$tlCl466 2
anel ECC5 contalsenunL,

| .rucirculatinu '

'
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IIAutt 3.4 (ConLliusvil) a

O! hill!Y_ fir'd!!!.. - Sujgg|c -

Mant Plant
Cowoungds M systens ll. fi. 4.26 liealun H. ii. l.29 ilu6luu llamarks

. i

ullu locat uncleani; ors * * * I
(t uliu 6 1 14 ) AtilE Ill ASHl: lli Cateaury i Class I e. .

Class 2 Class C t

(i. hull stilo) A5HE ill A5110 Vill Catetinsy & Class 4-
-

- Class 3 -

Pipi8u azul valvor. to !!!!!! ASilE lit itSA% 1118.1 Calcuory i Class ! ~

p.m.p sucL jun true litJS~l[ll, asal
.con- Class 2 J. siiscluai-

talamient simp, valvu 1 s;osta i:asus
CVCS

Piping .tiul valves f rom lill!! imp A511E ill llSAS 1111.1 Catuuury 1 Class i .

{
[.tist.liaruu tu v.alvus 1812 A. Class 2 & puctuar .o

aunt via 111111 liust uncleasitsus 6 to coilo cassis
.

HCS (v.alvoi. US2 A.ll '/Zil). CVCS, ''

iapliouivsla:=.Iltl53.lifil
pump Alc. . inst racirculatlun .

*

Iluu tu stata pimps

j*r(o. un. j sip 3trimuqtalluss an3]
IIA C4tuuury i Class I lor safe sinstaluwn .

--

entru systums,uuly; sse ~

i.ucL|un 3.3.
!sti!!)W$ Y I'85!!f_$.!'l'i!!Y.$Y!tlEm flA Cdluuury 1 Class I1 --

;
''liio el uuneratorm Cateuory i Class l',

*

l
.

180 ansar supply system Catelpary i Class !
.

lisi.t ril.uttune linus, switcIsuuar. Cateuory a Class Ia.untial I.u. arils, a itor contral
cuulurs *
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fiMll!!!Ls.l!!!Liliusimi Arm caslim! !,-

.

!mP!let th!J! am!
.

; .

.
4. Control er uencter rewar- - a. unration .

b~
'

* i* l. CVCS
!2. 181 08. PressursSalstylajectien-

,

h. Centrol Neels -.

.

I. Controlled Red insertion-
"

2. Reacter Irle
,

.

2. Care llent Nasieval .' 4. forced Circulatisus (reactor coelant pamps) . '

.

'
. h. htural Circul4llen (using steams generators)- ..

, c. Res14941 liest Nemoval,

d. CVCS lateknes b 4L inchanuars (CCW) 1-
'

-

Prenburlier Nellela, anel Safety injeciless- L 'Ye.
''~

3. Ste.us l'opeerater hat kunnval
Nin Cagulouser (cirtselellang water systeen) *4. * *

t .te. Atmusplieric lhamps (measual actuelless) .

c. Salaty V4lves 1 ~ *
.

.\- el. Anaillary feed Systne lambisee'

Steam Generatne' .lil44alspes-e.
I. Wier-5elid Steen Gesneerdter-

4. I unik,4ies - .

- itsist i emelisaitenr Pisisips
~a. -

b. Steass- asul Huter-Driven Ausillery feedseter. .
Peseges '

. ' c. Stated.y' Analliery lueehsater Pseeps '

!. . . Prim.ory systeem C utral J 4. OvCs
, b. .Pressuriser Nelles Valves

.

-t *
. .

.
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lAlllE 3.3 LIST of SAFE SiluipfMI til5TIIUMElliS '

j. ;

Costunte3GS,ys tem
__ lus t r!uaunt initrymunt Iocation Reference

I:s
Hain Stuan Stuam conurator luval L1 Insido contalswent DWG. ;13013-544 Refs. M and 15

11 & II 460, 461 and il Control lious" .

470, 471-

Steam Prussure Pf Inturmediatu !!ulldinD DWG. 33013-534
PI & l'1 468, 469', PL Control lloom
4711, 479

,

i1
eRoactor Coolant Pressurlier level LT Insido Containment DWG. 33013-424 Refs. f> and 15

L1 & !!, 426, 427, Lt Control Huom"
4211, 433

l ~,
- Pressurizer pressure Pf lustile Containment . DWG. 33013-424, Refs. IL and 15 *

P1 & PI 449, 429, 430, PI ,.Cuntrol Hoom"
'

431 -

HCS tespuraturo .TE Inside Containment IMi. 33013-424, Rafs. 6 and 15 *

lE & il 409 Atti and 11 Control flous ~.

n410 Atti *
*

\1 gAuxiliary feed AlliS flow fI intermed. Ilulld. DWG 33013-544 Refs. E and 15
,

-

fl 2001, 2002, 2023, . .f l Control Houm" -
'

2112 4 ..
fI 2021, 2022, 2023,

'

3 2024 V
SAfS flow . Ff Aux. Build. Addition DWG D-302-071-E, Rafs. E and 15fl & fl 4001, 4005 fl Control Room"

5ervico W tur Piusp discliarua press. PI Scroun lluusu DWG 33013-529 -
'

PT 2160 & 2161, Pi Control Room
Pt 2160.& 2161

Clienical and Volume CliaroinD flow flT Auxillary llullet. DWG 33013-433Control flT 128, ft 120 fl control Houm
NWS1 luvul LT 920, Li Auxillary llulldinD DWG 33013-425.

.

Lt 920 LI control Room ,.

851s0 fiidl3Iors are availaislu at local sinitolown panels *

*
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. . . .

TICiNICAL 7051TICH 1-1 -

.
...-.. _,_,,

.

STP 1-1 c:ntains ce functional requirteenu discussad in factf=n 3.3 snd

also :stsfied ncuf remenu appt f:2cis u specif!: r/ sues sr trus sf
.

=carttion. Each af case specific esquirtannu is ;nsantad baire afu a

: ascription of us a:alicsola Gfnna sys.am :r ama of ocerstfon.

-

*
4.1 "3. RHR ivstam Isolatfen tecuf esments

. .

De RER sysus snall satisfy =a f sotatf=n recuiremanu :istac.

:alcw.

I. Na 'o11: wing shall ta ;rtvidac in =a sectf =n sica f us tHR
systam u isolau it tres ma AC3.

,

(a) *solatteri snaif te ;nvicac by'st !aes N ;e.er-::erstad
talves in sarias. De vaive ;ositi:ns snail ta incicsua
in =e ::nt.c! nem.

.

..

(b) na salves shali have inca:encent :fver sa f atarioc.ts u
;rsvent us valves fnm taing ::enec uniass = 1C3 :nssun
is teicu us AHR sysus :as!g: Ortssure. Faf fun af a
pe er sue;iy snail not cause icy vaise u cange ::si-fon.

(c) Be valves snail have f ace:encent :fversa 'nur!:cxs ::
;r:t:ct agains , one or toc salves taing ::an curi .g in.

RCS f ac tasa above na :asign :nssun af =e tHR sysus.
,

2. One of te f:l'cwing snall :s :r.vf:ac :n =e if scar a sfes :f .

Os RHR systas :: fsotata i f .m :ne iC3:
4.

i(1) **;a talves, ::s!*.isn 'ncies rs, t 'ntar ::13 :ascr'':ec
fn itas 1(1)-(:),

,

* (h) 2ne :r sort cec.t talves in sar'as .f 0 t acrmally :!: sac
;cu r ::arstac talve. De ::wr ::erttad sabe ::siti:n
snail :a incicatad in tas ::ntn1 :c=. .f =a IHR sysus
cisenar s if na 's 23ad f:r in 50.3 'unc:f en 23 ::,4r ::aranc

valve is u :s :;enac 2:en 1cai:: :f a satsty 'n'te:'en
sfpal :nca Os react:r :::11nt :rtssu t .us :acreasac
:eicw =a 50.! :asign :rtssum.*

. ,

!

.
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(c) Thne check valves in series, :r..
, ,

(d) N check valves in series, provfdad tnat cert art dasign
previsions ta ;ersit ;eriodic tasting o/ 2a mecx valves
for Teak.i
annually."ghtness and the usting f s ; arf:r:ed at ietst

.

The IHR sue:fon and disc:arge talves ::nnec.ing uis sysus u na ;rimar/
.

::oiant sysum tri sheen en Figurt ?.3-1 of 2a R. I. Ilona .:11.A. "he

rescur ::alant systam sucticn supply ts ce R142 ;c=ss is frem :he ..at

1eg of ::cp A :hrough :ocar- peratad valves MV 700 and .MV 701 in saries.
,

'

The XHR :t.70 disc:aris neurn u na 1com 3 ::Id Ieg sf Os etacur

::citne sysus 's througn * 4 1 arias to: r-cpan:ac valves, NY 720 inc

NV 721. There art e.o :hact vaives in sarias etc .9 720 anc TV 21.
,

*
.

* *?traf ssive intarICCXs tquiN'2 03 ::En De #:Ur IHR Tfst4dl !sclitf an*

Valves trt IIstac :4 I "e. **

MV 700 (1) teac :r c:alant sysus :rtssun :us: :: ass
*

can 410 ;sig

(2) RHR sue: fen ealves MV !!OA me .9 !!GE f .m,

taa ::nufment su=m tus: :s c!: sad*

* .9 701 (1) RHR suc-ica valves '<V !!OA md MV !!03 f ::s
::e c:nt.afment su=s us: ':s :losed .

*

(2) D,e vaive is ::ertud :y a '<ay r# s.

:<V 710 (i) ife intari:cis exis ':u ca raive !2 ::artuc :y
a '<sy rnf::n *

:<V 721 (1) teacu r ::stan: sysue pnssun :us: :s ' ass
can 110 ;sig

.

* a

, so

6 E ,,w e.w. m @
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No intarlocks are associatad with valve closun. There are no automatic
functions which close the valves and no alarms generatad by the valves

(Referenes 5). ne valves fail "as is" upon loss of p5wer supply and

have remota position indication in the c:ntrol room.
.

ne ER systas discharge line is not used for an ECCS function that would *

require MOV 720 or MOV 721 to cpen; however, a branch of the ER discharge
*

Ifne provides 1cw pressure' safety infection (LPSI) to the reactor vessel

via parallel lines with one normally closed cotor-operatad valve and one.

check valve in each line. Tne check valves are ;eriodically tastad. ne
cotor-cperatad valve position indication is provided in the contn1 room

and thesa valves recafve an open signal . coincident with the safety
infection (SI) signal.-

*

.*

..

3asad on the above description,,the MR syftas deviatas from these STP

provisions: "

.

,(a) The pcwer-operatad valves in the L?SI lines open on an SI signal,

befort RCS pressure drops belcw ER design pressurt. -

- < .

(b) ne RHR discharge and suction isolation valves do not have independent -

diverse intarlocks to prevent opening the valves until RCS ;rtssun

is balcw 410 psig. Only the inboard valvas (700, 721) have this

interlock. De outboard valves (701, 720) are :anually contn lled
'

with kay-locked suite.es. By procadun, MOV 701 and MOV 720 ars not

opened until RCS ;rtssurs is less than 410 psig.

. .

_

.

M -
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(c) The RHR isolation valves have no interlock feature to close then .

when RCS pressure increases above the design RHR presiu're.-

.

The staff has concluded that the deviation regarding the independent, !

diverse intarlocks to prevent opening of the RHR isolation valves until

pressure is below 410 psig is acceptable. The RHR isolation valves are -

designed such that they are physically unable to open against a dif-

ferential pressure of greater than 500 psi. The inboard isolation valves

a're provided with a pressure interlock. By administrative procedure, the

RHR valves are key-locked closed, with pcwer removed. In addition, a

relief valve (RV203), set at 600 psig fs available. The staff thereforej

has concluded that the probability of an intersysta.s LOCA is acceptably

l ow.

.

The deviation regarding the LoSI isolation valve is considered acceptable

since the check valve testing provides sufficient assurance that these
.

valves will perform their isolation function until RCS pressure decreases '

belcw RHR pressure. The staff's position on these deviations is given
'in Section 5.2.

,

s
.

The deviation regarding lack of automatic closure for the RHR isolation ~

valves is acceptable based on the administrative controls which the

licensee provides for the operation of these valves, coupled with the RHR

systa.m high pressure alarm at 550 psig and the RCS interlock pressure

alarm at 410 psig (Reference 5). These alarms provide adequate assurance

that the operator action required by procedure will be taken to shut the

..

_. -- E
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isolation valves when RCS pressure is Increasing towards the RHR design
~

pressure. (See the following discussien of BTP provision C.1, " Pressure * V '

Relief Requirements.")
.

4. 2 *C. Pressure Relief Recuirements -

The RHR system shall satisfy the pressure relief requirements
listad below. ,'
1. To protect the RHR system against accidental overpressurization

when it is in operation (not isolated from the RCS), pressure
relief in the RHR system shall be provided with relieving
esoacity in accordance with the ASHE Boiler and Pressure Vessel
Code. The most limiting pressure transient during the plant
operating condition when the RHR system is not isolated from.

the RCS shall be considered when selecting the pressure relieving
capacity of the RHR system. For example, during shutdown
cooling in a FWR with no steam bubble in the pressurizar,
inadvertent operation of an additional charging pump or inadver-
tent opening of an ECCS accumulator valve should be considered

,

in selection of the design basis.
.

The RHR relief valve has a setpoint of 600 psig and a capacity of

70,000 lb/hr. The RHR system is providad with a 550 psig high pressure

alarm and a reactor coolant system interlock pressure alarm at 410 psig.

The RHR system is connected to the loop A hot leg on the suction side and
~

the loop B co1d leg on the discharge side. The design pressure and.

,

temperature of the RHRS are 600 psig and 400*F. The design basis with -
.

regard to overpressure protection for G!nna Station's RNRS is to prevent

opening of the RHR isolation valves when RCS pressure excaeds 450 psig
,

and to provide relief capacity sufficient to accomodate thermal expansion

of water in the RHR and/or leakage past the system isolation valves.

An analysis of incidents which might lead to overpressurizing the RHR

system was performed (Reference 5). Three events were considered in the
,

analysis:

_
..
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(a) With RCS in solid condition and RHR and charging pumps operating, .

the letdown line frca the RCS is isolatad. j-

. .
,

i

(b) During c:aldewn using tw RHR trains, one RHR train suffars a failure

at a time when the cars heat generation rata excaeds the heat removal
*

capability of one train.
.

|

(c) Pressur'i:er heatars art energized with RER in cperation and RCS
'

solid..

The results of these analyses shew that the RHR systas is provided adaquata

relief capacity provided cartain procadural changes art implemented. .

*

These changes have been implemented in the licansaa's operating precadurts.

..
.

Overpressure transients more savert than the three If stad ateve have been

analy ed by the licansee in conjunction with the reactor vessal overpressuri-

Istion protactiorg systas (OPS) (Referenca 4). To successfully citig'ata

these worst casa transients, the ifcansas has codified the pressuri:er.

pcwer operatad relief valve (PCRVs) to provide a law pressurt relief -

sat;oint of 435 psig'during plant cold shut.dewn c:nditions a$d has imote-

: entad savers 1 administrative controls changes. The 70RVs also previce .

cver;ressure protacticn for the RHR systam wnen the RHR is aligned ts the

RCS for shutdown c:aling. ;
1

*

.

;
.1

1

~
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ne stafi' has. evaluated the effects of the wont case = ass and heat input !
'

events to establish the capability of the OPS and RHR relief to prevent

RHR overpressuri:ation. For the cass input case presentad in Referenca 4,

the CPS alone prevents pressure from exceeding the RER design pressure.

For the heat input case, the Rafarenca 4 data was extrapolatad to faclude
.

a 50*F staam generator to RCS ta::perature diffarenca at an RC3 tancera- '

tun of 200*F. (The data in Rafarenca 4 only applied to heat input

transients at RCS temperatures from 180*F to 250*F.) 300*F was cnosan

because, this is the maximum tamperature for which the staam generator to,

RCS tamparature differenca is 50*F based on RHR initiation at 350*F. De

staff detarmined that pressure transients, at an RCS tammeraturt of 200*F

which would rssult fres . heat addition, would not excaed 110% of P.R

design pressure even assuming the failure of one PCRY.' No credit is -

-
.

taken for action of relief valve RV.203. , The 's aff then_c:nsideM y:e,

* potential for initiating a heat input t ansient at Ginna when RCS taccer-

ature is between 300*F and 350*F. For a heat input transient to oc:ur,

the heat from the staam generators :ust be rapidly transfar ed to a

c:oler, watar-solid RC5. The :eans of rapid heat transfar is forcad.

c:nvection caused by a reactsr c:olant pu=a start. In its review of *

cvarpressuri:stion transients, the staff c:nsidered staam ga'nerat:r to

its tar:cerature diffarencas in axcass of 50*F to be unlikely c:ur sncas.

The acministrative seasures proposed by the licansas to reduca the ;r:ba-*

bility of heat input transient wers to (1) requirs an ac:aptable RCS
,

tae;:eratura profile prior to reactor c:olant pump startup with a watar-

solid RCS, (2). require one c:alant pu.o to be r:n entil RCS tamceratura

.

#
, .

-_ _ _
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is less than or equal to 150*F, and (3) minimize plant operattu in a ~
'

watar-solid condition. Although itms (1) and (3), above, would not
-

necessarily preclude a heat addition event, itam (2) would. Also, the

staff exuined the potential for initiating a heat input avent during

plant cooldcwn, which is the time that staam generator tuperaturt =ay

exceed RCS tamperature with RCS tamperature tc' ove 200*F. The ifcansas *

initiatas ER cooling at 250*F after c:oling dcwn to that point with the
staas generators. Continuing the c:aldcwn with the ER systu and with

' the reactor c:of ant pumps secured (in violation of procadurts), wculd.

result in the 50*F difference being fully developed at an RC3 tamperature

of 300*F. As noted befort, a heat input event at this tamperaturt would

not result in ER overpressurization even with an assu=ed single failurt..,

.

3asad on the above discussion, we conclude that the CPS and ER relief

provide sufficient ER overpnssure protaction for RC5 tamperatures of
.

300*F or less and that the licansaa's procadures ac:aptably minimi:e the

likelihood of a . heat addition overprsssure transient at RC3 tamperaturts

above 300*F. Bertfore, the CPS and the ER ct11ef meet the prtssure.

relief requirteents of the STP. The CPS and relatad TeciniTaI *

Specifications wert toproved by the staff in Refartnca 17. i

.

By procadure, the CPS is enabled at the same time as ER c:oling is

initiatad during plant c:oldewn, so the ER systa is afforded the acci-

tional overpressure protection of the CPS. The licansas will be required

to incer;orata, into the plant Technical Specifications, a escuirtment
.

h

e *
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for enabling of the OPS whenever RHR cooling is in' progress to ass'ure

this safety margin.is maintained for the life of the plant. The licensee

has agreed to incorporate this change (Reference 20).
,

4.2.1 "2. Fluid discharged through the RHR system pressure relief valves must
be collected and contained such that a stuck open relief valve will
not: ,

"(a) Result in flooding of any safety related equipment. *

"(b) Reduce the capability of the ECCS below that needed to mitigate
the consequences of a postulated LOCA.

"(c) Result in a nonisolatable situation in which the water provided
to the RCS to maintain the core in a safe condition is discharged-

outside of the containment,"

Fluid discharged through the 2-inch RHR relief valve (RV203) is directed

to the pressure relief tank (PRT) inside the reactor containment.. The

PRT has a rupture disc which is designed to rupture at 100 psig and allow
,

the contents of the tank to overflow to the containment sump, where it

would be available for recirculation. Should flow from a stuck RHR

relief valve cause the rupture disc to rupture, the consequences to

safety-related equipment would be less severs than the' consequences of

post-LOCA containment flooding which has been previously analyzed and
.

found acceptabl,e (Reference 6). .

5

If RV203 were to stick open in a post-LOCA scenario, RHR flow to the RCS

for both low head recirculation and low head safety injection modes would -

be affected. This is because a flow path would exist from the RHR system

to RV203 via valves HCV-133 and 703 in either of these RHR operating
,

modes. HCV-133 fails shut following loss of instrument air on containment

|.

. ..

m '
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isolation follcwing a LOCA, but a flow path would still exist to RV203 -

via the 3/4-inch locked open manual valve 703. The effect of this new-

diversion woulu not reduca the capability of the ECCS b'elow that needed

to mitigata the consequencas of a postulated LOCA. This is because the
.

design flew rate threugh RV203 (70,000 lb/hr, which -is a c:nsarvative

nu=ber in this case sincs HCV-113 is shut) is such less than the flew * l

rate of an RHR pump in the Tcw pressure safety injection (L?ST) aode

(776,000 lb/hr). Each RHR pu=p has the capacity to provide 100% of :he
~ ~

required LPSI flew. Therefore, the leakage through RV203 would not te as.

severs an avant as the loss of an RHR pump which has been postulated as a

single failure in the ECCS analysis.
.

~ -

4.2.2 "3. If intarlocks are provided to aut:=atical'1y close the isolation
valves shen the RCS pressure excaeds the RER sysum design pressure,
adequata reifef capacity shall be provided during the time ;eri:d
while the valves an closing."

As noted above, these intarlocks are not provided. Hewever, the

precadures for c; ordination of the overprtssurs ;rotaction and RHR sysums

as desc:-ibed above provide adequata nifef capacity to prevent the RCS
|.

pressure frem excaeding RHR design pressure. -.

<
4.3 *0. ?=n protac*fon Recuirements

.

"The design and operating procadures of any RHR systam shall have
provisions to pnvent damage to the RHR systam pumos due to overheating,
esvitation or loss of adequata pug suction fluid."

The features designed ints the Ginna RHR systam to prtvent damage ts the i

systas centrifugal pumps are provision for pumo c: cling, a ;u=p sini-flow
.

l.

'
.

|
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recirculat' ion flow path, and syst$m design to preventloss of net positive
.

suction head (NPSH).
.

The CCW systam provides c:aling for the EHR pu=ps .to prevent dam: age from -

'

overheating. The RHR pu=cs are provided with a recirculation Ifne to
,

recycle a portion of the pump discharge fluid to the pump suction. This
*

prevent: overheating caused by operating the pumps under no ficw c:nditions.

NPSH csiculations were performed for the RHR pu=ps by the ifcansae. The

RHR operating modes evaluated were normal plant shutdown c:oling, low.,

pressure safety injection, and post-l.0CA recir:ulation. Recirculation

operation developed the most limiting NPSH requireents, but the calcu-

lations indicatad a 42% NPSH cargin is avafiable during .ecirculation

(Reference , page 6.2-37). De RHR NPSH requirements will be reeva10atad

during the SE? under Topic VI.-7.E, "5CC3 Su=o Casign and Test for
~

Recirculation Mode Effectiveness,.* 1.

|'

|

The above protaction featurss provide adequata protaction t: ;revent RHR

pu=p da: age.
.

.

-

!
4. 4 " E. Test tecuireents

.

"The isolation valve :cerioility and intarlock circuits :ust be
designed so as ts permit online tasting when operating .in the RHR
code. Testability shall meet the requirements of IEEE Stancard 328
and Regulatory Guide 1.22. The preoperational and initial startup
tast progra shall be in c:nformanca with Regulatsry Guide 1.58.
The progrus for ?WRs shall include tasts with sucporting analysis
to (a) c:nfirm that adequata mixing of boratad vatar added prior ts ior during ::af dcun can be achieved under natural circulation c:ncitiens |
and permit estimation of the times required to achieve suca sixing, i

and (b) c:nfir:r that the c:elcewn under natural circulation

-

.

*
ep'*

p
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conditions can be achieved within the limits specified in the -

emergency operating procedures. Ccmparison with performanca of W-,

prevleusly tastad plants of similar design may be substitutad for
these tests.' .

De RHR isolation valve operability and interlocks cannot be tastad

during the RHR cooling moda of cperation. This tast requirt=ent is not

applicable to the Ginna facility, sinca the installed intariocks function -

only when the RHR isolation valves are shut.

Regulatory Guide 1.63 was not in existanca when the Ginna preoperational-

and initial startup Tasting was ac:::mplished. Mcwever, tasts have been

performed ts confirm that cooldcwn under natural circulation can be

achieved (Refartnca 8). The cars flew ratas achieved under natural
*

. .

circulatien wert =cre than adequata for decay heat removal. The calculated
.

. .

cars flew at approxi=ataly a reactsr ;cwer was 4.5 of nominal full

pcwer ficw. At approximataly C reactor pcwer, calculatad c:rs ficw was

5. 5 of ncminal. Flew ratas of this sagnitude should pr: vide adequata

mixing of boren 9dded to the RC3 during cooldewn. An incident at Ginna

Station on July 5,1970, provides further indication that natural circu-
,

lation will provide unifor:n mixing of baron in the RCS (Refersnca 9). -

s'
Ouring that incident, while staas systam maintananca was in progress with

no RC?s perating, natural circulatten was indicated by inc:rt ther oc:uple '

readings. '4hile the RC?s were secured,1355 gallons of watar wars added i

ts the RCS to dilute the boren c:ncantration. When an RC? was restar ad,

reactar pcwer, which was being =aintained at a icw power level c:r uspending
~7ts 10 amps on the intar:ediate range channel, did not change. This

.

er

T



-
.

. ,.
,

, ; ', c- --,. .. 5 . _. ,
. .. .

,
.. .. . .-.

.
.. .., .

.

-58-
.

.

-

.

indicates that the natural circulation flew had uniformly mixed the boron

throughout the RCS. W-

4.5 "F. Coerational Procedures *

"The operational procedures for bringing the plant from normal
operating power to cold shutdown shall be in conformance with
Regulatory Guide 1.33. For pressurized water reactors, the opera-

.

tional procedures shall include specific procedures and information .

required for cooldown under natural circulation conditions."

Operational procedures reviewed in this comparison of the Ginna Station

to BTP RSB 5-1 are discussed in Section 2.0. All of the procedures
,

required the use of nonsafety grade equip =ent for portions of the

shutdown operation. T;ie licensee perforced a review of a plant shutdown

utilizing safety grade equipment ,only; this procedure would require
,

remote hand operation of certain air-operated valves because the control

air system is not safety grade. The procedures for shutdown and cooldewn
,

should provide instructions as to how safety grade equipment could be

used to perform the cooldcvn. No procedure exists for proceeding to cold

shutdown conditions from outside the control room. The need for
'

procedures for these evolutions stems from the provisions of BTP RSB 5-1
'

and SEP Topic VII-3 to provide assurance that the capability for decay -

*

heat removal with safety grade equipment exists. The staff'will consider

requiring the licensee to de' lap these procedures during the integrated .

SEP assessment of the Ginna plant. We conclude that the procedures for

safe shutdown and cooldown at Ginna are in conformance with Regulator /

Guide 1.33. The plant operating procedures also include a procedure for

cooldewn using natural circulation.

_ .-
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4.6 *G. AuxiTf ariFeedsatar Sucaly -

"

"The seismic Category I watar supply for the auxiliary feedsatar
systa:n for a rNR shall have sufficient inventorf to, persit operation
at hot shutdewn for at least four hours, followed !;y c:aldewn 'a the
conditions permitting operation of the RHR systas. The inventarf
needed for cocidewn shall be based on the Tongest c:oldewn time
needed with either only onsite or only offsita power available with
an assumed single failure."

.

.

The Catagory I watar supply for the auxiliar/ feed systam (AFS) is the
'

servica watar system (SWS). The SWS, which must he =anually aligned to

the AF5 systam, recafves its water supply frem Lake Cnt.ario via the
.,

seismic Class I screen housa. This sourca of watar, which has never been

intartuptad in the nine years of plant operation, provides sufficiant AFS

watar supply with an assumed single failurs ngardless of the less of
'

. .

offsita or onsita power.' .

.

'

The 59 vill reexamine the adequacy of the senen housa to provide watar

during emergency shutdown and maintananca of safe shutd:wn during

risolution of SU ~;oids on seismic design'and flooding. ~'
.

# The 59 has rtevaluated the capability of the Ginna plant to achieve
'

cold shutdc' n c:nditions within a reasonable period of time ,in

Accendix A.

l

i

)
l.

-

.
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5. 0 RESOLUTION 0F SEP TOPICS ,
.

'.

The SEP topics associated with safe shutdown have been identified in the

INTRODUCTION to this assessment. The following is a discussion of how

the Ginna Station meets the safety objectives of these topics.
.

.

5.1 Tooic V-10.8 RHR System Reliability
-

.
.

The safety objective for this topic is to ensure reliable plant shutdown
.

capability using safety grade equipment using the guidelines of SRP

Section 5.4.7, Regulatory Guide 1.139, and BTP RSB 5-1. The Ginna Station

systems have been compared with these critaria, and the results of these
~

comparisons are discussed in Sections 3.0 and 4.0 of this assessment.

Based on these discussions, we, have concluded that the Ginna sy' stems

fulfill the topic safrity objectiv,es except .for the requirement for

precedures to shutdown and cooldown using s'afety grade systems.

.. 1

The licensee will be required to ensure that their operating procedures
-contain sufficient information to enable plant operators to perform

- ,-.

required functions, such as decay heat removal, with safety grade systems.
.

.

5. 2 Tooic V-11. A Recuirements for Isolation of Hich and low pressure

Systems -

The safety objective of this topic is to assure adequate measures are |

taken to protect low pressure systems connected to the primary system
*

.

|.
_

-

. '
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from being subjected to excessive pressure which could cause failures and
.

in some cases potentially cause a LOCA outside of containment.
,

-
.

This tcpic is assessed in this report only with regard to the isolation
,

requirements of the RHR system from the RCS. As discussed in Sec-

tions 4.1 and 4.2, adequate overpressure protection for the RHR system
.

will exist when the plant technical specifications are modified to

require enabling the overpressure protection system whenever RHR cooling
.is in progress. The licensee agreed to this change in a letter dated.

January 13, 1981.

5. 3 Tooic V-11.8 RHR Interlock Recuirements
.

.

.
.

The safety objective o'f this , topic is identical to that of Topic V-11. A.,

The staff conclusion regarding the Ginna RHR interlocks, as discussed in

Section 4.1, is that adequate intarlocks exist subject to completi'on of
the above modification.

.

|

.

|

1

i

*
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In addition to these requiruents, and as a mattar to be resolved saparataly.*

--
t

frem the SEP, the NRC staff has detarmined that cartain isolation valve
.

-

configurations in systems connecting the high pressure, Primary Coolant System
' '

(PCS) to icwer-pressure systems extanding outside containment are potantially- -

significant centributors to an intersystam loss-of-c:olant ac:ident (1.0CA).
.

Such c:n'G;urations,have been found to represent a significant factor in the

risk c:% ded for core celt, accidents (VAsii-1400, Event V). The sequenca of
i-

events leading to the core melt is initiated by the failure of two in-saries .|,

checIk valves to function as a pressure isolation barrier between the hign-
I

pressure PCS and a lower pressure systam extanding beyond containment. This
. ,

causes an overpressuri:ation and rupture of the low pressure systam, ,hich
~

d_.. result in a LOCA that bypass'as c:ntainment. !-

-

y . .-
.

!,_

* .

.The NRC has detartined that the probability of failure of these check valves
i..

as a pressure isolation barrier can be significantly reducad if the pressure

at each valve is c:ntinuously conit: red or if each valve is periodically |
.

- inspected by leakage tasting, ultrasonic axamination, or radiographic inspect-
|

. ion. NRC has estaclished a program to provide increased assuranca that such ), ,
.

mEltiple isolation barriers are in placs in all operating Light Vatar Reactor

plants. This prograin'has been designatad .Muliiplant Actien ,Itam,y,3-45.
'

'

. .

. .. ,

.

In a generic lettar of Febrary 23,1980 (Referenes 13), NRC requestad ill

itcansas;r to identify suscaptible valve c:nfigurations which may exist in any

of their plant s'ystams c:mmunicating with the FC3. For plants in which valve'

1.
. . ...

-

.

. .

|

. . . . . _ _ _
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;configurations of concern were found to exist, licansees were fu-ther -

requested to indicate: 1) ~whether, to ensure integrity, continuous sur-

veillance or periodic tasting was currently being conducted," 2) whether any
.

valves of concarn were kncun to lack integrity, and 3) whether plant-

procadures should be revised or plant modifications b'e made to increase
.

. <

reifability.
,

IGinna is one of those plants identified as being susceptible to the potential

failure, since the high-head safety injection system is protected by two check
.

valves and one motor-operated valve in series, and the low-head safety system -

..

is protected by one check valve in series with one motor-operated valve. By

7.k NRC order dated April 20,1981, (Reference 13) the Ginna Technical Specifi-
J .

'

.
*

'c~ations were modified to include check valves in the cold leg high-head
-

..

.i.njection system and those in the low head safet injection system in a
_

periodic check valve pressure integr.ity test program.

.

5. 4 Tecic VII-3 Systams Recuired for4afa Shutd:wn-~

- *
.

.

The safety objectives of this t pic are:
..

.

A. To assure the design adequacy of the safe sautdown systam to (1)

initiate autcmatically the operation of appropriate systams, including

the reactivity control systams, such that specified ac:aptable fuel

design limits are not excaeded as a result of anticipatad' opera-

tional occurrencas or postulated ac:idents, and (2) initiata the
~

~

- - ...
. .am

.
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operation of systees and c:: onents required to bring the plant to JL
.

safe shutdown.
-

-

* .

'

3. To assure that the required rysta:s and equipment, ineluding necessary
'

- -

instrumentation and controls ts :aintain tf.e unit in a safe c:nd'ition
- .

_ during hot,shutdewn, are located at appropriata locations- outside

the control room and have a potential capability for subsequent cold

shutdown of the reactor through the use of suitable procedures. ,

.

To assure that only safety-grade equipment is requir'd for a PVRe
C.

. _..

piant to bring the reactor c:olant systas from a high pressure

.. -Y condition to a lew ' pressure . cooling condition.
.r- -

' - -

D' .
. . .

...

Safety objective A(1) will be resolved in the SE? design basis event
.

reviews. These reviews will detarmine the ac:aptability of the plant"

response, including automatic initiation of safe shutdown relatad systams,
.

to various design basis events, i>a., accidents and transients (Refarence 10).-

. .

Objective A(2) relatas to availability in the c:ntrol room of the c:ntrol
,

~

and instrumentation rystats naeded to initiata the coeration of the safe
.

shutdcun systams and assures tha- the control and instrumentation systams

in the control room are capable of foll: wing the plant shutdown from its

initiation ts its conclusion at c:ld shutdown c:n,ditions. The ability of

the G!nna Stition to fulfill' objective A(2) is discussed in the preceding

e'' sections of'this report. 3asad on these discussions, we c:nclude that
~

'
- ,s.

e
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safety objective A(2) is met by the safe shutdown system at the Ginna -

,,

.

Station subject to the findings of relatad SEP electrical, instrumentatica
.

and control topic reviews. .

.

= .. ,
,

Safety objective 3 requires the capability to shutdown to both hot shutdewn .

and cold shutdewn conditions using systams, instrumentation and controls
.

located outside the control room.
.

.

The Ginna Station has a procedure, " Control Roce Inaccessibility," for

shutdcun. outside the control roem. The procadure contains the assignmenta
___ ~

of operating personnel to the control stations near the auxiliar/ feedwatar
m_; j pumps, in the charging pump room and the beric acid stor:ge tank area,

,

s, e
The procedure contains the necassary staps 'o take the plan to' the hot

.. .

*

..

shutdewn condition using manual control of the' auxiliary feedwatar pumps.

*

.._ ..
,

for staam generator level control, the backup heatars for pressuri ar'

pressure control, and the charging p, umps and beric acid transfer pumps

for primary coolant inventory anc reactivity control. The communications~~

between the various remota stations has redundant power supplies from the
.

diesal generators and the plant battaries. The following instrumentatien
.

is at the remota stations:
.

;

'

-

A. Charging pump speed

3. Staam generator level -
.

C. Steam generator pressure j

' O. Auxiliar'y feedwater pumo flow'

ss. . . ,

,.

>l. .

1
___
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E. Pressuri:ar leval -
.

..
,

F. Pressuriter pressurs-

. .

No procadure exists for proceeding to cold shutdc n conditions frem
-

- -

,

.

ricote (outside the control room) stations. Hekever, all the required
.

systems and components could be operated at 1ccal stations throughout the

plant. The required instrumentation, in addition to that listad above,

is an indication of RCS tamperature. This caa be calculatad from steam
.

.

Generator pressure since the staam generator is at'saturatad conditions.
.

.

. . . . . .

Additional systams requirsd for cold shutdown beyond those used for
r%

.:6 . normal operation er hot'shutd:wn are the RHR systam, and.the staam gen'erator
R:!Sf

atmospheric dump valves. The atmospheric dumps are manually operable
.

.. .

~

f_ rem the intarmediate building and the RHR pumps can be started fr:m__.

their motor control canters. All requ,f red valves ara ,tanual or cotor-
.

c;erstad with manual override except for the air-operatad pressurizer

spray valves (normal and auxiliary). Therefore, depressuri:ation of. the-

RCS would be limitad to the depressuri:stion rate caused by ambient heat
.

.

losses from the pressuri:er and ky the makeup water charged to the RCS to

ac: cunt for coolant shrinkage during cocidown. The depressuri:stion of
.

the RCS in this manner to the pressure required for RHR initiation has
.

been estimatad to require approximataly 48 hours. The.5I acpumulators *

can be isolated and RCS sampling can be ac:omplished outside the control
,

roco also.
..

,

.*

- 8 9%*
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e
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Based on the above discussion, we conclude that the Ginna facility .

_

eeets safety objective- 8 of Topic *VII-3 ,prov'ided an operating procedure
_ ,,

is developed for conducting a plant cooidewn from hot shutdewn to cold

shutdown from outside. the control room. The staff considers that this..

requirement can be implemented in conjunction with Firs Protaction
-

.

requirements.
,

4

The adequacy of the safety grade classification of safa shutdown systems ,

at Ginna, to show confor anca with safety objective.C, will be completed

in p' art under SEP Topic III-1, " Classification of Structures, Components
.. .

and Systems (Seismic and Quality)," and in part undar the design basis

53h) Svent reviews. Table 3.1 of this report vill be ,used as input to. Topic
-

51 .

III-1.
.

.
--

.

.
.

5.5 Tooic X Auxiliary Feed Systam (AFS) .
,

-

The safety objective for this topic is to assure the AF5 can provide-
.

adequata cooling water for decay heat removal in the event of loss of all'
.

' =ain feedsatar using the guidelines of SRP Section 10.4.9 and Bi? AS310-1.

'

The Ginna AF5 and 1AF5 are described in faction 3.2. Thesa systams have

been ec= pared with SRP Section 10.4.9 and BTP ASB 10-1 with the following
!

conclusions: .
l

i-

I.

. . .s

'
. .,,

. emy

,

1
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i



.- -

- - - a
.

, , .
. . .

. .
, ,

.. .

~
~

*68-
. .

u .

|
!

The Ginna Station, includilig the AFS, will be reevaluated during the )a.

SE? with regard to internally- and axtarnally generstad missiles,.

;
.

seismic design requirments and flood and tornade protection. The j-

~

SAF5 vill be reevaluated for intarnal and extarnal missflas, saismic -
..

design requirements, and flood and tornado protaction.
;

*
1;. .

b. The AFS and SAF5 conform to GDC 19, " Control Roem," GDC 44, " Cooling - 1

Vater," GDC 45, " Inspection of Cooling Vater Systams," GDC Mi,
.

'

" Testing of Cooling Water Systems," and Regulatory Guide 1.52,

" Manual Initiation of Protactive Actions." GDC 5, "' Sharing of'

- - .
'
,

Structures, Systems'and Ccmponents," is not applicabla.

% . .

,- ,,J
. .-

.. .

Vaterharae'r in the feed systam at Ginna is discussed under SE?~ '~

c.
'

Topic V-13, "Vatarham=er."
,

,_ , , ,

|
-

d. There is no provision for either the AFS or SAF5 to automatically l'

terminata flow to a depressuc.i:ed staam generator and automatically-

provide flow to the intact staam generator. This is ac:omplished by |,

. .

'

the control room operator. The effect of the lack of automatic

switching of ficw to the intact staam generator will be assassad in
.

the :ain staam line break avaluation for Ginna. i

.

1. .

The Technical 5pecificaticas for the AF5 will be reevaluated against'e.
-

1

current requirements under SE? Topic XVI, "Tachnical Specifications." -)
|

*'
--

.

- e ee ,

|
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1AFS and SAFS electrical power, instrumentation and control , systemf.

design will be evaluated under other topics in "the SEP as well as---

under TNI item [I.E.1.
.

*
.

.

The possibility of a seismic event (1) severing the CST supply
..

g.

lines, and (2) initiatir.g events which would cause the automatic
-

,

_

start and * destruction of the AFS pumps because of loss of suction

fluid was considered. The potential loss of the AFS pumps is
*

' considered acceptable because of the availability of the backup

SAFS pumps.
~

.

With the exception of above items a., 4. , e. , and f. , which. will be.g ,

O further evaluated, the AFS and SAFS fulfill the safety objective of
*

-

The TMI Task Action Plan II.E.'l will further address he~ Topic X.

auxiliary feedwater system design. ,,,

.

%m

.*
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15. RELE lettar, K. Amish to A Giambusso, datad, November 1,1973,

forwarding Effects of Pipe 3reaks Outside Contair. ment Report.
~'

~ ~ " - 15. NRC lettar, D. Ziemann to L. Whita, datad August 24, 1979, forwarding

Amendment No. 29 to the Ginna Operating Licanse.--
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SAFE !FUECW VATER 150UIREMOTS*
,

.

..

.

In --cue:f en .

5:andarc Review Pi.an (SRP) 3.4.7, "Resicual Heat Removal (RHR) Iysta" and

canical 7:sition (377) R53 3-1, Rev.1, "Oasign Recuirements :f ce3rtnen e

Resicual Hea Removal Sys a" ars ce : rrent :ritaria used in ce iystema:fc ,

Ivaluation ?regram (SE?) avalcatien :f systes ry:Jirte f:r safe snu u:wn.
.

'

i~? 153 5-1 ! action A. A s. stas cat ce saf a snutd:wn systaes snaii te a:acie
. . . _ .

:( tringing me rtset:r :s a ::Id snut::.n ::nciti:n, .(2 :siy effsita :r
.

s

<h :nsita ;: war tvaitabie, .ii.hin a etasent:1e ;eri:d of ti:e ':lle f ag snu=:vn,~

,

s assuming ce ses ifmiting singi.e 'ailurt. 572 R53 3-1 !acti:n G, unten.

.

1: 1'es s:ecifically t: ce tecunt =f auxiit try'' tee rysta.(AF5) watar :f s

Ortssuri:td -atar reac :r tvaCaole for suam ;sr.ertt:r fascing, recui ts =s

sais::ic C4:ag::7 I .atar s=cly f:r ce AF5 :: have sufficient invenu:/ u'

;ermi ::ers-icn 1: het snuu:wn *:r t iets: f:ur h:urs, f=1*:wed by ::ci :.ns.

. ~

to me anciti:ns ;ermitting :;ert:f on af tse RER rysum. ne invent:ry

3eedec f:r ::af d wn snall to based en ca *:ngest ::cid:wn dme niecec ein
..

*

nicer :nly :nsiu :r :nly :ffsiu ;cwer tvailacit wi u in assu=ec s'ngle-

fai*;et. A reas:na:ia per':: :( time = teninve =1: snut::wn ::nciti:ns, as"

s a ad in IRP !. *.7 Sec f en !**. 5, f.s 25 h urs. For 1 tacur ;1 ant ::oic:wn,
the envie:ns is ac:E clisnec by asing

=e .ansfer :f heat ' m n e ;iant :

.a ar is ce neat .rtnsf er sedium. T.c =cas :f hed escoval art avafia:ia.
5ea. : ::i' .a ar f0 =e.

One f'es: ::ce *nverves us usa :f reac=r ;lan:
..

* ' * * s s
s

es.
.

.
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- resulting staam vented to ce a=espners. na.watar fer uis precass is
'

typically deminerali:nd, ";urs" satar st:rsd ens'ita and, thersfore, is

availamle only in limitad quantities. De systams casigned. :: usa mis r/;e
'

Of .. eat'enmoval precass (toiicf") art the staam ganerst:rs for a ;nssuri: d''

:he amargenc/ ('sc14t'en) ::ndansar *:r a toiling .atar ..atar nacu r (r% R) :P~
,

nac'. r (EWR). The sec:nd nea; esmoval :oca involves taa use :f ;:wer
~ :eeratad etlief valves t: remove heat in us f:rs =f suars anergy f rec !y

'

f em Os esacu r c:clant systam. Ifnca it 's no: ac:aptasia :: ten: ce .

rescu r ::oitn: systam directly :: ce st==s;nen 'oliewing :artain ac:f can:2,

=e staa.m is typically ventad u :nt ::ntainment tuficing .' :m /.ners i: fa
.. .

ncovec by ::nuinment .. eat tmoval systams. Be ::ntainment heat etmoval
'

in turn coled ty a c:ci!ng watar sysum .hica :nn'sfers un c. eat-systams art

. !'.' .
,

' = in ultimata neat sink - usuai*y a efver, laka, or ceaan. When using ca
.

3

tiewcewn occa, nacur :: clan: systam makau: .atar :ust ta ::n inuously
.

-

su;:!f ec :s keem ce nacur ::rt. : vend sf.2 ::oitn: as ticsce.n neucas caI ;
.

i

c:oiant invent:ry. fystaes amoleying te :1bec:wn f.ett. ncevai :acca . ave teen !

!
-

Icesigned int: or bacxfinad ant: sca: l'4R * i . Be afficacy of. =e'tiewc wn - I-

sece for .WR's has etesived incnasac staff attantien sinca ut ihne Mile
' Islanc 'Jni: I ac:1: ant in Maren 1379. l.cdi:fonal studies :f =e vf a:ility of

. -

-

: is occa ':r WR's art in pr: grass :r ;itrined.
. .

,

Bis svaluati:n af ::ali[g watar requirsment: 'cr safe snu*=wn (tr.c :::Ic:wn):

is tasac :n =a use :f un sys.ams #dantif'ad in.ca IE? tavf ew Of Iaf a
,

.

,

ihu:::wn iystams .n'en nas : ann = r:1 4:ac !:r tacs I-d 'aciifty. B a Review |
.

.

i

~:=f iaf a ihu::;wn Sy'stans usac IXP 5. a.7 inc iT? iii 5-?. is t nview has's.
*
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.' L.should be notad that the' SE? Design Basis Events _(CBE) reviews, which are ' ~
.

currently in prog,rtss, may require the use of systems other inan those which ~
.

,

.
'

are evaluatad in this rtport for rtec cr plant._ snutdown 'and.cco.1down. _In.
,

..

those cases, the watar' requirements for safe shutdown sfit have ;o be
'

.

evaluatad using the" assumptions of the OSE enview.
.

- .

01scussion

The requirement that a plant achieve cold shutdown ::nditions within ,

aoproximately 36 hours, as profferred in STP .RS8 5-1 and SRP 3.4.7, is based :
.

mainly on tne fact that the amount of onsita - st: red sa ar for : e AF3 of a-
._ ,

M4R is limitac and it is desirable to be aof e is piaca the RMR systas in
-

' C'si . .
.

.

..'

|'? coaration and :.ansfer the plant hea to an ultimatt heat sink prior to the
*

. .

. _:) txnaustion of :ne nsita -stored AF5 satar supoly. Remaining fn a not. R.

.
.

saut:cun ::ncition, with reactor c:olant systad temoerature anc :ressurt in
.

excass of RHR initiation limits, recuires, :ne ::ntinued ex:enditure of ;urt .

.ater via the 'coiloff mode :: rtmove rtact:r-::re cacay heat.. A !WR relying.

.

:n :ne emergency ::ndensar systam fcc c:cidown sculd also te suscactible ::
'

-

the otential axnaustion of :nsite - s::rtd pure .atar.- ,

l
.

. .

Shoule One :nsita-s red watar succly at a :t ant te ex:encace :ne :2:4cf *!:y

asua*'y exists :: usa.rtw .atar f.03 a eDeer, laxa. :P Octan ,f:r 4xa33ia. ta --

.

*

su:ciy ne :oiloff systams. However, usa of raw <atar :an teaa :s :na- ;. .
.

cagracati:n, inreugn ::re:sf on, of the :ofioff systam satarials, f.e.. staas
- .. :

;enerat:r and emergency ::ncensar tutes. This . :egrada:f =n :In :crur racicly'
' ,

even if fresa.sa:ar axaus !s usec. f saavatar .ers usad, :ntoride stress -
. ..

..a** * * ,
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corrosion cracking of the tubes could occur well.within one week." If. raw
~ ~

fresh water were used, caustic stress corrosion cracking of tube materials

could occur under certain operating conditions in less than 72 hours for both

stainless steel and inconel tube materials through HaOH' concentration." A
,

..

plant cooldown and depressurization would help reduce,the rate of tube

cracking by reducing the stresses in the tube materials. Also, the leakage .

rate of reactor coola'nt through potential cracks in the tubes would be reduced

if the plant were in a cool, depressurized state.
.

The original design criteria for the SEP facilities did not require the ability

to achieve cold shutdown conditions. For these plants, and for the majority of..

} operating plants, safe shutdown was defined as hot shutdown. Therefore, the
,

i' design of the systems used to achieve cold shutdown was determined by the
*

'
-

. reactor plant vendor and was not based on any safety concern. Cold shutdown

for a PWR, as shown in BTP RSB 5-1, i,s defined ,as the reactor shut down with
.

average coolant temperature 1 200*F. Therefore~, an RHR and supporting systems,

in addition to the steam generators, ara needed to get down to 200 degrees..

Fahrenheit.
. .

.-

'

Evaluation
-

Table 1 provides plant specific data and assumptions used in the staff

calculation of safe shutdown water requirements for the Ginna nuclear plant.

.

.

" van Pooyen, Daniel and Martin W. Kendig, " Impure Water in Steam Generators"

and,Is?,lation Generators," BNL-NUREG-28147, Informal Report, June 1080..
-

.

.
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Table 2 provides the results of the calculation. The phases of the cooldown
~

frca reactor trip to RHR initiation are shown on Figure 1.
.

'

At phase 1, the plant is heating up to the steam generator safety valve- #

, ,,

setpoint (562*F) because the main ' condenser is no longer available for heat

removal (offsite power is lost), and the air-operated steam generator -

atmospheric dump valvis do not open automatically because the compressed air
.

systems are not assumed to be available. One of eight safety valves is
.

required to remove core heat a few seconds after reactor trip.

:
'

. After one or more safety valve lifts, an auxiliary feed system (AFS) pump is

% required to makeup the inventory lost from the steam generator (s) through -the
'

saTety valve (s). One AFS pump (200 gpm) is sufficient to supply makeup _

requirements at approximately 10 minutes after reactor trip. Theamoulitof

AFS vater consumed during phase 2. is greater than the technical specification
'

minimum requirements for condensate storage tank inventory (15,000 gal.).

Therefore, during phase 2, an operator cust shift AFS pump suction to the-

service water system (SWS) to continue steam generator makeup. The condensate
,

'

storage tank and connected piping are also not qualified for a seismic event

so the shift to the SVS for AFS makeup may have to be completed quickly

following an earthquake. During all phases of the cooldown, the Chemical and

Volume Control System (CVCS) must be available to supply makeup to the reactor i

coolant system (RCS) to replace normal RCS leakage and. to accomodate RCS

coolant shrink and to add baron during cooldown.
-

. s

%,* * * .
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Phase 2 is terminated by the commencement of a plant cooldown. This is
~ ~

accomplished by manually opening one or both atmospheric dump valves. In

Table 2, it can be seen that'one dump valve can reduce RCS temperature below

the residual heat removal (RHR) system initiation temperature of 350*F within
,

10 hours. RCS pressure must be reduced to less than.410 psig before the RHR

system isolation valves can be opened. Pressure reduction is normally *

.

~

accomplished using th'e pressurizer sprays which add colder water to the steam

volume of the pressurizer. The normal pressurizer spray is assumed inoperable
.

because it depends on RCS pump head, and the pumps require offsite power. The

alternate spray line, which is supplied by the CVCS pumps, has an air-operated
'-

...

valve which fails shut on loss of air; therefore normal and alternate pres-

Q surizer sprays are not operable. The licensee performed a calculation to -
'-= y determine the ability of the plant to ifepressurize without sprays. TheC-

'

'

licensee estimated that the RCS pressure would be reduced to the RHR lnitia-
.

,

_

tion pressure in approximately 48 hours through,the cooling of the pressurizer

that would occur during the course of a plant cooldown. This time (48' hours)

- exceeds the recommended RHR initiation time of 36 hours. In addition, the

alternate means to rapidly reduce pressurizer pressure by use of the pres-
~

surizer power operated relief valves (PORV) is also dependent on the plant air
'

systems. The valves at the Ginna plant are air-operated, so the nitrogen
.

accumulators used for the LTOPS would have to be connected for the PORV's to

be available to depressurize the RCS td RHR initiation pressure. The current

shutdown and cooldown procedures for the Ginna facility do not include this

method of depressurization.
.

,

.~ . .
d

.

e 4



. . . _
.

''
- . ., , .

* *
..,,

.

A-7; . .
-

- .-
,

.

C.i'

The licensee has also provided an evaluation * to show that under the specific
~

cotiditions of using Lake Ontario water as feedwater to maintain decay heat
.

removal, operation for severai days would not result in significant effects
'

on steam generator integrity. -

,

. ..

.

Based on this evaluation, the staff has concluded that the licensee should .

ensure that the follo' wing modifications are made to plant operating procedures:
~

.

Operating instructions for controlled operation of the PORVs with a loss

of plant air should be provided. '

. .. ..

.

C'y The procedures for use of service water as steam generator feedwater -

should caution the operator as to the potential effects o'f long-term use'- '~~

,

of raw water in the steam generator.
.

.

.

_. s

. .

,

.

.

.

-

"

Pearl, W. L. , et. al. , "Use of Lake Ontario Water in Steam Generators During
Hot Shutdown,."'hW 167, transmitted by letter from J. E. Maier (RG&E) to
D. M. Crutchfield (NRC), June 23, 1981.
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?: war (N): 1520
*

?lant: GDNA"

'
.

Ner .ai 0: era-ing Temo. (*F): 540
.

.

.

Saf a y valve lift (;sig): 1140
. ,

Initial sacandar/ Invent:ry (15:1): 152,000 (in oc stau ;anerators)
,

Sec:ndarf =akaup watar tamp. (*F): 30
.

5/;V flew trea (ft 2): 0.0 0 (one it=ospheric dump valve)
*

I: erg. 0: cer.sar t:tal ht. xfar, ::stf. (5W/*F): NA

..

It:ric sansibia heat .(57U/*F): :stal - 420,000 sa ar - 300,000

* cart - 25,000 ..
.

... . . .
.

2 .- ;,, - - .~4tR 2arame ars: Design pressurt - 500 psig.' ,

-

* - Nor:a1 initiati:n - 110 ;sig, 350*F. '. ''

.

e 6 - sp

Design tae::erature - 4G'F.
..- .

.

.

Pues .atar :nsita (it:):
. .

~ 125,100 - Condensata St:rige Tank (tacnnical r;ecification inime:n)
'

.
-

.

.

0::1c:wn ass == 1cns: '

At :=0 react:r trips.*

1. Oecay mat !: !a sc::rdanca itt: ;r :: sed MS 3. ~. (*.3~3).
.scains it Se Jau:::wn f:r f:ur hrs. :rier :: :: i::-n.

-

?* an3. D.e Jac:ndarf (s aact genera::e :r amarg. ::r.:ansar) is ::nsicarteA.
c.-j < nan '. sf Os initial invant:ry r.mai s." . .

tfcalRelief valve mass flew rata is in sc::reanca .ita* r.e Mcc y Ord5.
flew =ccel.

.

.
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Pl ant: GINNA ,.
-

P.ase ! ( nac :r ri,: L safaty lift): -

'

I ~! e : saft:y valve lift (sec): grsatar man 500

PhasaII(safety /Elveliftto::ald:wnstart):
,

Time :s boil sac:ncary dry, issume no faseea ar.(ain): !!

!acay heat ganeratac ;rior :s ::old:r n star- (ITU): 15555 .

"teo.atar axpanced ;rior to ::oicewn start (its): 203,Ia5

P.ase III (c:oldown): (1 atmos;neric cume valve) -

~! e s' hrs) Tameeraturs (*C) ?-sssurs f:sta) Cacav ta: ;arera ac '!T'!). --. .

M-; . \
-- .

15555
~ * *a 552Q. .

.
-

10CE5 .
5 !.18 -

. , . . ..- . . - .

231 . ::.

. 3

12 329
. .....::acs

.

3e.8 =ce:. - --.e ..

~

72 270 IS50E5
-

.
.

.

'ics :rtssurt is ::n; liac f r.ce:ancantly :f its tae: erit:rt. Ist
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, Attachment 3

.

(Copies of NUREG-0916 should be available' in your office
files. If not, please contact SECY for a . copy.)

,

i
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' Safety Evaluation Report
re atec to the restart of .

R. E. Ginna l\ uc ear Power Sant
Docket No. 50-244

'

Rochester Gas and Electric Corporation

,

-
.

U.S. Nuclear Regulatory
Commission
Office of Nuclear Reactor Regulation :

May 1982
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a v . .) 530 Bush Street San Francisco, California 9410@((41'f7981-8634
.

278 Washington Blv4Reply to:
Oswego, New York 13$2&'LN 14 N0:35-

i

June 10, 1982 Ip Cfg ;;,;iqp .,:. .>-
-

. . . n :, ;
. . %*> w. .

.

Chairman Nunzio J. Palladino
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

Dear Chairman Palladino:

On March 11, 1982, the Sierra Club filed a show cause petition
with the Office of Nuclear Reactor Regulation requesting that the
Ginna operating license be suspended or, in the alternative, permission
to restart the reactor be withheld, until critical safety issues were
reviewed relating to the January 25th accident. On May 22, the Sierra
Club was served with a response to its petition. The response made
extensive reference to the " Safety Evaluation Report Related to the
Rastart of the R E. Ginna Nuclear Power Plant", NUREG 0916, which
was issued the same day and which constituted staff permission for
the restart of the reactor.

Although the Sierra Club was not given an opportunity to review
the NNR's response prior to restart, we have now completed a prelim-
inary review of the staff response, including NUREG 0916. Our review
leads us to conclude that several critical safety issues raised in
our petition have not been adequately dealt with by staff and that
permission for restart should not have been granted before proper
resolution of these issues had occurred. We wish to bring these -

issues to your attention at this time and to encourage the Commission
to exercise its authority under 10 CFR 2.206(c) to review these
issues raised in the show cause petition.

A. Thermal shock. The Sierra Club finds staff's discussion of
thermal shock consequences to the reactor (Club petition at #13)
to be seriously deficient. The Safety Evaluation Report does not
discuss reactor material properties and irradiation effects except
in the most cursory manner and fails to provide adequate analysis
of the B loop circulation during the course of the accident.

1. Properties of vessel, no::le and welds. In the SER, staff
fails to evaluate material supplied by licensee in its Apr11 '12th
raport, " Incident Evaluation, Ginna Steam Generator Tube Failure .

Inc.ident," and in its April 26th supplement, " Affect of Thermal
Transient on Reactor Coolant System." These reports discuss the
material properties and irradiation effects of the beltline vessel
wold, the reactor vessel no: le and no: le weld. We have reviewed
these. reports and wish to bring to the Commission's attention several
doficiencies which we consider to be significant.

. - - - - _ _____ _ __ __ _ _ -
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- a. Inlet no::le to vessel wold. Licensee analyze,s the
properties of the vessel no::le, but fails to make any mention of the
fact that "an indication in the inlet no::le N2B to vessel weld that :

exceeded Code allowable limits was detected" during the in-service
inspection performed February-March; 1979, and that the flaw was
found to be 0.9 inches in length. (Source : NUREG 0569, " Evaluation
of the Integrity of SEP Reactor Vessels," Appendix G, page 80, emphasis
added.) At the same time, license,e takes pains to point out that past
in-service inspection of the no::le corners has shown them "to be free
of unacceptable ultrasonic indications." (April 12th report at 6.4-3)
Although the licensee discusses critical flaw depths for the no::le,
there is again no mention of the nozzle weld. Given that 0.75" is
found to be sufficient for a flaw to initiate at the surface of the
no::le itself and to propagate in length and that a flaw deeper than
1.9" can propagate through the thickness of the no :le, the Sierra
Club finds it surprising that the 0.9" weld flaw is ignored.

b. Beltline weld analysis. NUREG 0569 has determined'

that the beltline weld is the limiting reactor vessel material (Ibid.

at 78). Yet licensee's analysis of the potential impact of the
Ginna accident on the beltline weld is not sufficiently conservative.
The "no warm prestressing" assumption, used for the perfect mixing
case, is dropped when the imperfect mixing case is considered.~

Licensee asserts that, having used the conservative mixing assumption, 1

they should not also have to add the conservative assumption of "no I

warm prestressing. " They conclude: "For the no miring case, using ;

the modified Reg. Guide 1.99 trend curve and the warm prestressing
principle, no flaw was found to initiate." (April 26th report at 4.1)
This leaves the reader wondering whether a flaw would be found to
init~1 ate when warm prestressing is not assumed. Staff should have
required that this question be answered.

1

2. Staff analysis of B loop circulation. The thermal shock ;

. analysis provided by the Task Force in NUREG 0909 and reiterated with ;

Isome elaboration in NUREG 0916 at 3 5 2, is not, in our opinion,
adequate to support staff's contention that flow reversal in the B loop

Iprevented cold water as measured by the temperature sensor from
entering the reactor vessel. |

IStaff has apparently made no attempt t'o model the hydro-
dynamics of the primary loop flow during the period o.f temperature |

Such a model nust not only account for the mass balance, butdrop.
also for all relevant dynamics such as buoyant and viscous forces and
turbulent mixing. Lacking such a model which integrates the various ,

unconvincing. F6r instance, staff suggests that the steam generator
'|forces, staff's attempts at explanation of the system dynamics remain

is a heat source which causes loss of natural circulation flow in the
B-loop, without mentioning any other factors which would effect flow. |

Other potentially important dynamics are ignored by staff.
For instance, staff fails to discuss the flow consequences of the
RCS pressure falling below the S/G B pressure, resulting in reverseNor doesflow through the tube rupture during the PORV openings.



'
_

.4
'..

.

g

staff attempt to cnalyze the dynamics by which water lost from: the e
B loop through the burst tube and PORY is replaced in the system.
The question of stratified flow with some cold safety injection :

water being drawn into the reactor is certainly not answered by -

staff's vague reference to use of EPRI data. (NUREG 0916 at 3-15)

Staff asserts that even if cold water had entered the
reactor, fracture mechanics analysis indicates that there would be.

no crack initiation. We are given almost no information about this ,
analysis; however, we are told that the temperature used was that
measured by the sensor in the cold leg of the B loop. (Ibid.at 3-15)
This is portrayed as a worst case analysis, despite staff's recog-
nition on the previous page that the temperature entering the reactor
could be 100 less than the measured temperature. .

.

c. Conclusion. In summary, the Sierra Club finds' the
presentation in Section 3 5 of NUREG 0916 to be incomplete and un-
convincing. Substantial question remains regarding thermal shock to
the rea' tor. The existence of the nozzle weld flaw is never mentionede
by licensee or staff. Nor has the fracture mechanics analysis been
truly conservative. Given the resulting uncertainty combined with
the age of the Ginna reactor ~(8 EPPY), the prudent course would be
to require ultrasonic testing of the reactor vessel and nozzle weld.
,Such testing should take advantage of never techniques which use
multi-angled probes and time of flight information as recommended by
Cottrell (New Scientist 25 March 1982, page 775). Such testing
should be required before the Commission allows continued operation
of the reactor.

'

B. Safety valve. The Sierra Club considers staff response
regarding the safety significance of the stea: generator safety valve
malfunction and the lack of any proposed corrective action to be an
unacceptable response to the Club petition #11b. We wish to bring

this concern to the Commission's attention.
The Task Force, appointed by the Commission, determined that the

safety valve opened and closed five times. Staff in NUREG 0916 notes
the Task Force findings regarding the malfunction of the valve in the
following passage:

"NUREG 0909 also notes that the valve opened and closed
at generally decreasing pressures and discussed a possible
reason for the decreasing closing pressures; the-possibility
of some steam leakage after closing the first time',' and
water leakage estimated at 100 gpm after the last closing.
The NUREG attributed the water leak 2ge to the likelihood of
failure to fully reseat af ter the last closing until 50
minues later when the valve apparently stopped leaking."'

(lMP.EG 0916 at 6-11)
. .

Despite this release of approximately 5000 gallons of cooling water
contaminated via the tube rupture and released directly to the en-
vironment, the staff concludes "that the valve behavior was entirely
within its design basis," (Ibid at 6-12) and that "The performance
of the steam generator safety valve that opened was satisfactory."
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,(Ibid. at 6-14). The Sierra Club is shocked by staff's conclu'sions.
When the safety valve leaks or sticks open, there is no way operators,
can close the valve manually. Nor can a block valve be closed. Duri'ng i

a SGTR accident, the safety valve is a direct path for loss of radio- !

active steam or water to the environment. The potential for exceeding ;

Part 100 release limits during a design basis SGTR accident is dis- !

cussed in the next section. Given this scenario, staff's conclusion
that the safety valve is acceptable does not serve to increase citizen
confidence in the nuclear industry's ability to protect public health
and safety. We are not reassured by staff's decision to give the
licensee 6 months in which to review its procedures for a tube rupture
with failed SG safety or relief valve. (Ibid. at 4.1.12)

If the safety valve nalfunctioned while still meeting the design
, basis specifications, then the specifications are clearly inadequate.
The Ginna reactor should not be allowed to operate without an improved
safety valve.

.

C. Iodine release. Staff recognizes, as a result of the Ginna
accident, that "the potential exists for doses [of iodine to be
released} exceeding Part 100 Guidelines for a design-basis SGTR

. accident." (Ibid .at 8-1) As recently as June 25, 1981, staff's
analysis of such an accident contained in " Systematic Evaluate Program
Evaluation of a Steam Generator Tube Rupture Accident at Ginna" had
not considered the possibility of substantial amounts of water and
steam being released through the safety valve. The inability of staff
to model possible accident parameters accurately in advance of an
accident lays open to question the basis on which regulations are
promulgated. .

While we commend staff's caution in reducing the spiking and
equilibrium concentration limits for iodine in the primary coolant,
we note that staff is willing to remove these stricter standards if
. licensee can demonstrate that steam generator flooding will not
occur. (Ibid, at 8.1) Yet the steam generator did flood with water
when it was not expected to do so. At the very least there should be
a " lesson learned" from the Ginna accident that such flooding should
be part of a design basis SGTR accident.

We note that staff again avoids dealing with the fact that the
safety valve is not designed to handle water, or to be cycled open and
closed. Staff suggests that the steam generator PORV is b6tter suited
for cycling and so "g.ay_ be better to use. " (Ibid. at 8-3) However,

staff concedes earlier in its discussion that the relier valve is also
subj ect to malfunction. They state :

.

"Two-phase flow through the relief or safety valve ~s
may contribute to valve degradation and possible ,

failures to rescat. This can contribute to the radio-
logical consequences by providing a rpolonged pathway
to the enviro = ment . " (Ibid _. at 8.1, emphasis added.) -

Thus, simply changing the emergency operator guidelines to ensure
that the block valve is not closed incorrectly will not remedy the
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Staff has approved other changec which relato to terminSt' ion |probl em.

of the safety injection. We are. concerned that these cbsnges may ,

have ramifications for core cooling. We are particularly concerned |

about the following note to be added after STEP 3.15 3:

" Termination of SI with suspected voids in the upper
RV head is allowed when natural circulation is verified."(Ibid. at 8.1)*

.

The Ginna accident has demonstrated how difficult it can be to
verify natural circulation. We find no analysis of the consequences
of terminating SI with a vessel void, if operators make an error in

vorifying natural circulation. Nor do we find any analysis of

possible adverse consequences of adding STEP 3.20.3 which requires
that operators " Block SI before the faulted S/G drops, below 550 psig."

Staff admits that there has been " incomplete evaluation of the
ofrects of changes to operator guidelines," (Ibid.) which is one

reason the iodine limits are being lowered. The Sierra Club urges

the Commission to reconsider the wisdom of allowing Ginna to restart
when operating guidelines have been chan5ed without complete evaluation
of the safety repurcussions of these changes.

'

.

D. Steam Generator Tubes. In response to concerns raised in
Sierra Club's petition at # 2 a, b, c and #3 regarding in-service
inspection standards and specifications for tube rej ection, staff
simply renumerates the current standards and RG&E procedures. There
is no recognition by staff that the inability to anticipate the
January 25th tube burst, deseite recurrent problems in wedge area #4
and eddy current indication .o April, 1981, for the tube that.later
burst, should be a warning that the standards are not adequate. The
Sierra Club is concerned that staff has avoided dealing with the
implications of the tube burst and urges' the Commission to review*

the adequacy of these standards.

E. PORV. The Sierra Club raised the concern that the PORV is not
required to be safety grade in its petition at #7 and asked for
staff review in light of the Ginna accident and the failure of the
PORV. Staff has responded that a generic study is underway. (Denton
response of May 22, page 5) The fact that a specific cause has been i

;determined for the G1nna PORV failure in no way obviates the importance
of making the PORV safety grade. How many accidents involving a :

malfunction of the PORV need to take place bercre the staff determines |

that these valves need to be upgraded? This question is ripe for |
)

Commission consideration.
. .

The points raised in this letter are intended only to highlight ,

our concerns regarding staff's response to our ~ petition and are not an
The Sierra Club is hopefulexhaustive discussion of every concern.

|that the Commission, sharing the safety concerns which we have raised '

herein, will review our petition on its own motion and will reverse
staff's decision to allow restart of the Ginna reactor before critical
safety issues have been adequately resolved.

I

_-_-______----_-__--__1
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Whileinthisletterwehavefocusedspecificallyontho) '

*

, implications of 'the ' accident for, the safe operation of the Ginna-
.

,

rametor, we do wish .to note that a number of the issues raised-
have. potentia 11y' generic significance. Where generic investigations
cro not already underway, we hope that the Commission will institute
: such proceedings so that the " lessons learned" from the Ginna
' accident will not be lost. ,

.

.

Very truly yours,

"

Ruth N. Caplan, Chair
.

National Energy Comnittee
Gierra Club

.

.

ec. Samuel J. Chilk, Secretary to the Commission
.
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MDIORANDUM FOR: tilliam J. Dircks '

Executive Director for Operations-

FROM: Samuel J. Chilk
. Secretary

)

SUBJECT: SIERR/ 9 LETTER REGARDING GINNA 2.206
PETIT''

Attached please find a letter dated June 10 from the Sierra Club
to Chairman Palladino regarding your decision on the' Sierra-~

Club'.s March 11, 1982 2.206- petition. The Commission has
directed that this letter be referred to you for appropriata
consideration under 10 CFR 2.206.

|-

Attachment: Sierra Club letter 6/10
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