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Status of Review
Geology.and Seismology Input to the Safety.('.i

Evaluation Report-

Perry Nuclear Power Plant,. Units 1 and 2
The Cleveland Electric Illuminating Company

Docket flos. 50-440 and 50-441

(CM M.cM: fe, .CCCM.</.1 ||. 5. |, :. 3. :. f :. ,f[
.. _ Status of Geolooy-Seismolooy Input to the Safety Evaluation Report

The Geosciences Staff rehiew of the Perry fluclear Power Plant, Units 1 and 2

Final Safety Analysis Report is incomplete pending (1) staff evaluation of

theClehelandElectricIlluminatingCompany's(CEI)responsestonineofthe

twenty flRC and USGS questions ard (2) applicant submission of responses to

the eleven remaining flRC que.itions. The elehen responses are expected sometime

during early December, 1981.

The two most significant issues to be reso.lved are (1) the detarmination of .

the capability or non-capability of the Cooling Water Tunnel faults and (2)

a characterization of the SSE response spectra using either intensity or site
' specific relationships. Regarding f ault capabr.ity both the USGS and the flRC

have asked questions related to this issue. The applicant has responded to the
'

USGS questions, but not the fiRC's. CEI's responses to the seismicity issue have

beenreceihed,buthavenotyetbeentiloroughlyehaluatedbythestaff.Theevaluation

of these two significant issues as well as th' others (see enumeration below) wille

be initiated shortly after the GSB's receipt of the elehen outstanding RAI

Inadditiontothetwoprehiouslydiscussedmatters,otheritemsresponses.

identified by the staff and requiring resolution include:

1. Tectonic Province - The applicant is proposing that the Grenville Front,

located to the east of the Anna, Ohio area constitutes a tectonic province
<

boundary in western Ohio, thus orchibiting the migration of that event

to the site area in northeastern Ohio.

UpdatingtheFSAR-Theutilityhasbeenaskedtoprohideassurancethat2.

both the geologic and seismologic information is. current.

|
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! 3. Response Spectra - CEI has been asked to compare the site response spectra

to that suspected to hahe beert generated in the past by earthquakes in
'

the C1eveland area.

4. Offshore Geophysical Surheys - A number of geophysical surveys have been

conducted in Lake Erie near the site. Consequently, the applicant

hasbeenaskedtoidentifytheharioussurheysandassessthehalueof
_.

theinformationderiYedasabasisforgeologicstructuredefinition.
.

OBE Exceedence Probability - The utilty has been asked to discuss and provide
-

5.

the basis it used in describing the plant lifetime OBE exceedance probabilty.

Possible Geologic Structure - A number of anomalies (some based upon geophysical6.
'

data;othersuponwellholeinformation),seheralwithin5milesofthesite,

hahebeenidentifiedintheFSAR. The applicant has suggested that a number

of these anomalies may be fault controlled. The NRC has asked CEI to
i

present its bases for identification of the anomalies.

RegionalFaulting-Surfaceandsubsurfacefaultinghasbeenobserhed7.

within 8 miles of the Perry site. The utility has been asked to discuss

the faults in detail, bringing out the relationship of the regional

f aults to the Cooling Water Tunnel f aults.
.

Lineament Analysis - CEI has been asked to conduct a lineament analysisS.

of the area within 5 miles of the Perry plant.

AdditionalMRCquestionsmaybeaskedasaresultofourehaluationsof

(1) the applicant's recently-submitted nine responses and (2) the not-yet-
4

receivedresponsestotheremainingelehenquestions.

.
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2.0 SITE CHARACTERISTICS
, '

s

2.1 GEOGRAPHY AND DEMOGRAPHY,
.

-

2.1.1 SITE LOCATION AND DESCRIPTION _ .
.

The site for the Perry Nuclear Power Plant, which is a proposed

two unit plant, consists of 1100 acres of Land Located in Lake

County in northeast Ohio. Figure 2.1 shows the site location-

relative to the surrounding area. The site is about seven miles

northeast of Painesville, tne county seat, and 35 miles northeast

of Cleveland, the largest city in the area. The site boundary ,

and plant features are indicated on Figure 2.2. The plant exclusion

area boundary is shown on Figure 2.3. Residential communities''

( J
'' and other Landmarks in the area within 10 miles of the site are

illustrated in Figure 2.4. The coardinates of the Perry Unit 1

reactor are 41 48'4.2" nortn Latituda and 81 8'36.6" west longitude.

The Universal Transverse Mercator (UTM) coord' nates are 4,627,498

maters north and 483,079 meters cast, in zone 17. The site is

ia a r u r a '. aree along the southeastern shoreline of Lake Erie

about 50 feet above the Low water datum, on an ancient Lake plain

which slopes gently toward the Lake. Approximately 45% cf the site

Land area is covered with woodland, the rest is used mostly for

farmland and nursery stock.

2.1.2 EXCLUSION AREA AUTHORITY AND CONTROL

~ The applicant has defined the exclusion area for the Perry site
as a circular area with a 2900 ft. (884 meters) radius, measured

2-1
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from the center of unit #1. The applicant owns alL of the Land
,

and controls alL of the mineral rights in the exclusion area, both

on the Land and within 1800 feet of aLL plant safety related .

structures located in Lake Erie. There are no residents living

within the exclusion area.

There are no roadways or railroads traversing the exclusion area.
.

Activities within the exclusion area unrelated to plant (unit 1)

operations are Limited primarily to activity associated with the
construction of unit 2 and the water related activities on nearby .

Lake Erie. Formal arrangements have been made with the U,;. toast

Guard, in case of emergencies, to control that portion cf the-
'

1

exclusion area which extends into Lake Erie. Refer to Section 13.3

of this report for more details of these arrangments.

We conclude, by virtue of ownership of the Land and control of the
area, and on the basis thatmineral rights within the exclusion

suitable arrangments have been made to control all activity on
that thethat portion of Lake Erie within the exclusion area,

applicant has the authority to determine all activities within
the exclusion area, as required by 10 CFR Part 100. We also

,

conclude that activities unrelated to plant operation within the
| exclusion area wiLL not interfere with normal plant operation.'

\

-
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2.1.3 POPULATION DISTRIBUTIOR
.

The resident population in the vicinity of the Perry site is .

shown.as a function of distance in the table below. 1983 is the

estimated year of plant startup, while 2020 is the nearest census

year to the end of plant Life.
.

TABLE 2.1 RESIDENT POPULATION VS. DISTANCE

0-1 0-2 0-3 0-4 0-5 0-10

Year Miles Miles Miles Miles Miles Miles .

'

1978 103 1818 5723 10643 16875 73134
.

1983 103 1818 5725 10648 16885 74085

2020 115 2043 6431 11958 18959 86443

| The closest residence is about 3200 ft. (975 meters) from the
i

reactor. The nearest community in the vicinity of the site is

| North Perry, located 1.5 miles southwest of the plant with a 1980

population of 896. The closest large community nearby is PainesvilLe,

about seven miles southwest of the plant with a population of

l 16,351 in 1980. The population within five miles of the site in
*

|
| 1978 was 16875 and within ten miles it was 73134. As can be seen
r

in Table 2.1 the population within five miles is only expected to

I increase by ten persons in the five year period between 1973 and
|

1983, and by 2084 persons during plant life (2020). The applicant

!
.

O
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reported that there was 2,480,,678_ people Living within 50 miles

of the Perry site in 1978. in 1980 this figure dropped to

2,451,640, and it is expected to decrease to 2,435,526 by 1983.

The applicant expects the population in this area to continu to: x

decline until about 1990 when they predict a population of

2,401,526. By the year 2000 it is projected that the population

wilL start to increase again and in the year 2020 it is expected

to reach 2, 413,435 which is stiLL below the 1978 population figure

within 50 miles. The closest major city within 50 miles of the site

is Cleveland, located 33 miles southwest, with a 1980 population

of 572,657. The applicant predicted a negative population growth

rate for the area within 50 miles of the site during the Life of

! the plant as compared to a 0.48%/ year growth predicted by the

i Bureau of Economic Analysis for this area.
I

The applicant has selected a low population zone for the site

l with a radius of 2.5 miles (4023 meters), measured from a point

|
midway between units 1 and 2. As with most of the land surrcunding

the Perry plant, some portions of the site property within the LPZ

are farmland, bandas forested areas and nurseries. A smaLL

fraction of this property managed by private individuals will
|

'

| stilL be productive after unit #1 goes into operation, tut - Ha.

ur~- -. _ _ * ' - _f o_p....-4 There were about 4225 residents...;

*

living within the LPI in 1973. This figure is not expected to

vary apareciabLy during the Life of the plant. The peak transient

.
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w
population in the LPZ in 1979.Was approximately 1575/ day during

_

the school year. Of these, 175 are employed by the Neff-Perkins

Company wh,ich is located 3000 feet from the plant. The remaining : -

1400 persons attend three schools, each 2.2 miles f rom the plant.-
$f0W1The contribution Veee the various parks and camps in the LPZ is X

smalL. There are no other institutions within the LPI. Section

13.3 of this report provides a discussion of the Emergency
_

Preparedness Plans for protection of the public in the area.

The applicant has indicated that the nearest densely populated

center, as defined by 10 CFR Part 100, of about 25,000 or more

persons is Painesville, Ohio. The population of Painesville was'''

,

' 17, 407 in 1975 and 16,351 persons in 1980. However, the combined

population of Painesville and the communities immediately

surrounding it is expected to exceed the 25,000 person criteria
before the end of plant life and thereby become the nearest

densely populated center. The distance from the closest corporate

boundary of Painesville (6 miles) to the site is at least one and
one-tnied times the distance to the LPZ outer radius, as required

!

by 10 CFR Part 100.

2.1.4 CONCLUSION

On the oasis of the 10 CFR Part 100 definitions of the exclusion
area, the low population :one and the population center distance,

._.
,

_ _ _ _ _ - -
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our analysis of the onsite meteorological data from which the

relative concentration factors (X/Q) were calculated (See
Section 2.3 of this report), and the calculated potential

- radiological dose consequences of design basis accidents -

(See Section 15.0 of this report), we have concluded that the

exclusion area, low population zone and population center

distance meet the criteria of 10 CFR Part 100 and are acceptable.

2.2 NEARBY INDUSTRIAL, TRANSPORTATION, AND MILITARY FACILITIES

2.2.1 TRANSPORTATION ROUTES
-.~

.

There are no roads traversing the Perry exclusion area. Lockwood

and Center Roads, which formerly ran through the exclusion area

have been withdrawn from public use. Lockwood Road terminates

at the site boundary and Center Road terminates at the exclusion

area and is now used as the plant access road inside the exclusion

Several highways pass within five miles of the Perryarea.

plant. The closest highway, U.S. Route 20, is located one mile

south-southeast of the plant. State Route 84 and Interstate 90

run parallet to U.S. 20 at distances of 3.5 and 5 miles,

respectively. State Route 2 joins U.S. 20 in an easterly direction

about four miles southwest of the plant, and State Route 528 which
j

runs north and south, intersects each of the above mentioned

highways approximately five miles east of the ple.... The applicant

--
.

e

. 2*
1
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has performed a survey of the. traffic and hazardous materials

transported on aLL roads within five miles of the plant. An
'

- analysis on the effects of potential explosive hazards and
-

toxic material releases transported on the highways in.the area- - -

was performed. The applicant concludes that the separation

distance as weLL as the nature of the roads in the vicinity of the

plant is sufficient to preclude adverse effects on the plant in .:

the event of such explosions or releases. The staffe after

reviewing the applicants data, concurs.

There are three railroad Lines in the vicinity of the plante the
Norfolk and Western (NSW), Consolidated Rail Corporation (Conrail),'

.

and the Fairoort, PainesvilLe and Eastern (FPSE). The FPSE is a

local line responsible for operations on the CEI owned rail spur

which serves the Perry site. Conrail and NSW which are larger

systems, operate on Longer distance routes. These three rail

lines run across northern Ohio and converge in a major corridor

about three miles south of the plant at its closest point. These

railroads transport practically att types of hazardous materials

that are Legally transporteo. The applicant has evaluated the

potential consequences of a hypothetical propane explosion, and
the release of toxic materials such as chlorine and ethylene oxide.

The Perry plant is equipoed with detectors which wilL automatically

isolate the control room in the event of a chlorine or ethylene

.

-.
.:. ~~ ,

!

|
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oxide release, and based on t.he distance involved, the applicant

concludes that there wilL be no adverse effects on the plant from

accidental explosions on the railroads. The staff concurs with

this analysis.

Lake Erie is the only navigable waterway in the vicinity of the

Perry site The neayest shipping channel in Lake Erie is about
$A FJN.two miles *cf th: ::::. 'The applicant has analyzed the effects of N.

4
an explosion on the closest safety rela' ad structures at the

plant and has concluded that the distance, almost two miles from .

the shipping channel, precludes any adverse effects on plant

operations. The potential loss of cooling water as a result of
,

waterborne collisions involving the intake and discharge structures

| was also considered. These structures, which are separated by

at least one-third of a mile, are located in approximately 20 feet
|

of water within one-half mile of the choreline and about 1.8 miles
from the nearest shipping channel. These structures are designed

with additional physical protection to minimize the consequences

of impact so that the probability of flow blockage in the intake

| and oischarge structures is extremely renote. Based on the
1

separation distance and design features of the cooling structures

we conclude that activities on this portion of Lake Erie will not

effect the operation of the plant.

1

i -

i
| O-b
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Based on the nature of the transportation routes, the separation

distances involved and previous staff review experience, we

conclude that accidents associated with nearby transportation

.
routes wilL not present a hazard to the safe operation of Perry -

. :.

'

Unit 1.

2.2.2 NEARBY FACILITIES .

There are no military bases or missile installations within 10

miles of the Perry site. There are no airports within five miles

of the plant. A smalL sod airstrip is located about 4.5 miles

' ~ east-southeast of the plant which bases four single engine planes

'' with only one operation per week. Wi' thin 10 miles there are two

airports with one paved runway each. Casement airport, located

40singleandtwirdIngineair- tsix miles south-southwest, bass *

craft and has about 15 to 20 flights / day. Concord airport,

Located 10 miles south-southwest, bases 39 single engine and 3

twin engine aircraft but does not keep any operations records.
Another airport, Lost Nation, is located 15 miles southwest,

bases 150 aircraft and has almost 70,000 flights / year. The

nearest major airport with commercial facilities is Hopkins
International Airport about 45 miles southwest of the site.

1 --

,

|
2 ~9
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There are no Low level milita.ry aircraft training routes near

the site. There are four low altitude (V10, V188, V188-10 and

V14-W), and two high altitude (J584 and J29-82). airways within

a 10 mile radius of the site. At its closest point, the_ -

centerline of V10 and V188 are each located about 1.5 miles south-
west and west-northwest, respectively. V188-10 is 3.5 miles north-

northwest and V14-W is 6.5 miles north of the plant.. The center-
.

Lines of J584 and J29c82 are four miles north-northeast and 9.5
miles south-southeast of the plant, respectively.

.

The applicants assessment of aircraft hazards at the site has been

independently verified by the staff. We have concluded that the''

probability of an aircraft crash causing radiological consequences'
-

in excess of the guidelines of 10 CFR Part 100 are within the

acceptance criteria of Standard Review D(an Section 2.2.3 (less
-7

than about 10 per year), and is, therefore, acceotable.

|

There are five industrial firms within five miles of the plant.

The NEff-Perkins Company is located 3000 feet west-southwest of
'' ).

the plant. Perry Coal & usCompany, Calhio Chemicals, Inc.,~~

and the A. A. Covell Company are alL south of the plant 3, 3.5

and 4.3 miles, respectively. Glyco Chemicals is five miles west-

southwest of the plant. The applicant has performed an analysis

of the various chemicals or hazardous materials which are stored
and/or used at the different facilities, and has concluded that

because of the distances involved from these facilities to the ,

2-l:
t
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siteandthequantitiesofma.terialavailabLe,thqfdonot 5

present a hazard to the plant. Butadiene, which is stored at the

Cathio Chemical Company (3.5 miles) was considered as being a .

potential threat to the plant, but according to the criteria of .

Regulatory Guide 1.78 this material does not pose a problem.

isnoapprecidhkechangeor jbWe concur with this analysis. There

expansion of industrial facilities anticirated in the immediate

vicinity of the plant in the foreseeable future.

There are 13 pipelines within the site environs. These are alL .

gas pipelines which vary in size from 1.25" to 20" with operating

('~. pressures ranging from 35 psi to 150 psi. As a result of the

the 20" P r+ Line
t

#'' ' staff's concern at the construction permit stage,

(which was initially a 16" Line) has since been upgraded and

relocated to its present position. The applicant performed an

analysis of each of the 13 pipelines to determine the limiting
t

potential accident conditions. The analysis indicated the closest'

pipeline, four inches in diameter operating at 35 psi and 3000 feet

southwest of the plant, and the largest pipeline, 20 inches in

|
' diameter operating at 150 psi and 3200 feet southeast of the plant

were the two lines presenting the greatest potential threat to

operations at the plant. The analysis was base d on cotential

accicents invelving the release of gas and tne detonation of

unconfinec gas-air mixtures. The applicants analysis indicates

that cetonation from the unconfinec gas-air mixture is not

- .,

~L.
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considered to be a credible eyent and that concentrations at the

plant air intakes from a gas Leak would be below the Lower

flammable Limit and would not affect the safety of the plant.. The.

staff concurs in this. .

The staff also had some concern during the CP stage about the

underground gas storage facilities in the vicinity of the plant,

particularly propane storage. The staff informed the applicant

(SER-CP and subsequent Amendments) that we would require the

applicant to establish a separation distance of one mile between

any potential underground storage release point and the nearest

safety-related structures of the plant. CEI has responded (FSAR)-

by obtaining alL the propane storage rights within at least one

mile of the plant which wilL maintain an adequate separation

distance between a potential release point and the nearest safety

related structures. We conclude that this action wilL limit any

adverse consequences to the Perry plan; resulting from a postulated

welL-head release,

t

?

I There are several active oil and gas producing wells within five
|

miles of the plant. The closest gas welL is Lccated cne mile

northeast, and the closest oil welL is 1.5 miles west-southwest

of the plant. In our July 17, 1981 Letter to CEI, the staff
;

requested additional information in order to complete its review
i

of the operating License application. On September 11, 1981, CEI
,

t .

.
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\responded to alL the requests,except theoneperta{ningtothe

oil and gas wells, and stated that this reply would be forthcoming
~

by mid-November. We have not received CEI's response at.this

~' time and, therefore, cannot make a finding on this matter. We
,

expect this item to be satisfactorily resolved prior to plant
operation, and wiLL report the results of our evaluation in the

final safety evaluation report.

2.2.3 CONCLUSIONS

On the basis of the information provided by the applicant, and our

review based upon criteria in 10 CFR Part 50, Appendix A, GDC4,. - ,

.,I and in Standard Review Plan Section 2.2.3, we have determined, subject

to the satisfactory evaluation of the gas and oil welL analysis

by CEI, that the Perry plant is adequately protected and can be

operated with an acceptable degree of safety considering the
activities at nearby transportation, industrial, and military

'

facilities.

..
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3.2 CLASSIFICATION OF STRUCTURES,' COMPONENTS, AND SYSTEMS
_

-

3.2.1 Seismic Classification
,

3.2.1, Page 3.2-1 . .

- .

It' states in the FSAR that structures, ccmponents and systems, designated n_
.

as Safety Class 1, 2, or 3 are classified as Seismic Category I except for
some portions of the radioactive waste treatment handling ad disposal

- systems. The're are several. items in Table 3.2-1 in conflici with this . ;

statement. ..

3.2.1, Page 3.2-2

"The seismic classification indicated in Table 3.2-1 meets the require- .

ments of Regulatory Guide 1.29." It is also stated in Section 1.8 that
the Perry plant ecmplies with al'1 the requirements of Regulatory Guide 1.29.

O coes this mean that seismic Catesory I cooiin9 water is Provided to tne
recirculation pump during normal operation and following LOCA?

Table 3.2-1, Page 3.2-9

Quality assurance requirements should be addressed in this table.

Table 3.2-1, Page 3.2-9

What design requirements were used in the cesign of the reactor cressure

vessel skirt? -

Table 3.2-1, Page 3.2-9

Justify the non-seismic classification of the control rods. Note 7'

does not apply to the control rods.

Table 3.2-1, Page 3.2-9

Provice an explanation for the "I, NA" seismic classification for
r'
U relief valve discharge piping.

.

*
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Table 3.2-1, Page 3.2-10 -- -

.

How much of the main steam pip.ing, between the M.0. stop valve and

the turbine stop valve, is located in the Auxillary Building?
- -

1

.

Table 3.2-1, Page- 3.2-24 -- --
- . . .

- There appears to be a. discrepancy in the seismic classification of the ._..~

discharge tunnel. The discharge tunnel and the diffusor noz:le are seismic
Category I. The tunnel entrance structure and downshaft are not. Provide

.

clarification for this apparent contr.?. diction. _

.
. .. ._:. __

.

Table 3.2-1, Page 3.2-25

What is the seismic classification of the Containment Vessel Cool'ng
.

Units?
.

-

Table 3.2-1, Page 3.2-34

~ Note 19 is an exception to Regulatory Guide 1.29 and should be included

in Section 1.8. -

.
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PROTECTION AGAINST DYNAMIC EFFECTS ASSOCIATED WITH THE POSTUI.ATED - ~'3.6 .-

RUPTURE OF PIPING ,

Determination.of Break Loca'tions'and Dynamic Effects Associated with -

-- 3.6.2
the Postulated Ruoture of Pioinc

. --- _-
-

.. - . - _.

-

.

3.6.2, Page 3.5-7 __ _.2

In Section 3.6.1 references are made~to " elastic / plastic pipe whip __,
,.

Details ofrestraints or pipe supports which eliminate pipe whip damage".
how pipe supports are designed for pipe whip protection and an example of
such an analysis are needed. .

3.6.2.1.4, Page 3.6-10

How is it determined that "The internal energy associated with whipping
is insufficient to impair the safety function of any structure, system or
component to an unacceptable level"?

i. 4,4hC.'.:, '_; :.: : :- . _ .

Ihc i: " . . . . . . .~ : .- ' . : . . . . . : . : r ' " ' e :-::-f:" '-
eh-< "'' ':t': :1'

3 2; :':: ::t :' :d_
::. .__.. '- - t : 'c

- c'-t c ' :d' ;:

3.6.2.1.5, Page 3.6-11

Plant loading conditions for evaluating pipe break are to include normal
and uoset conditions plus an OBE. Assurance must be provided that SRV

discharge loads are included in tne ucset c:nditions.

3.6.2.1.5, Page 3.6-11

For ASME, Section III, Class 1 piping designed to seismic Category I
~ standards, breaks due to stress are to be postulated at the following

locaticns: .

Eg _ .
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(1) If Eq. (10), as calculated-by Paragraph NB-3653,.ASME Code..Section III, __... ...

If eitherexceeds 2.4 S,, then Eqs. (12) and (13) must be evaluated. .

Eq. (12) or (13) exceeds 2.4.Sg-a_ break.must_.be_ postulated._ In_other_ . . . _ ' .

..

words, a break is postulated if ,
, , , ,

,_;;|Eq. (10) > 2.4-5, and Eq. (12) >-2.4 S, . - ..,,.

' or -

Eq. (10) > 2.4 5, and Eq. (13) > 2.4 S,

' -(2) Breaks must also be postulated at any location where the cumulative _ ;.

usage factor exceeds 0.1. ,

The above criteria is evaluated under loadings resulting from normal and up-

set plant conditions including the 08E. .

Any deviations frcm the above criteria must be justified.
.

3.6.2.1.5, Page 3.6-11"

Are there any hign energy Class 2, Class 3, or 331.1 lines? If so,
what criteria is used for postulating breaks in these lines?

'

3.6.2.1.6, Page 3.6-13

Any instances wnere longitudinal break areas are less than one circumfer-
ential pipe area must be identified. The analytical methods recresenting

test results and based on a mechanistic approacn must be explained or

justified. Provice examples of a typical analysis.

3.5.2.1.5, Page 3.5-14

- How are energy reservoirs of sufficient cacacity to develoo a jet
ficw deter nined? What are justifiable line restrictions? Provide the
justi fication. Any instances wnere ficw limiters are used shculd be
icentifiec and justified.

.
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3.6.2.1.7.1, Page 3.6 15 - -

For ASME, Section III, Class 1* piping designed to seismic Category I
,

standards, breaks need not-be. postulated _providing_the_fol. lowing _ stress; . _ . _ .

criteria is met. - . .

.

-

(1) If Eq. (10) as-calculated-by Paragraph NS-3653, ASME_ Code, Section.III
;

,

does not esceed 2.4 S ,,-a break need not be postulated. .
__,.

.

If Eq. (10) does exceed 2.4 S,, Then Eqs. (12) and (13) must be(2)
If neither Eq. (12) or (13) exceeds 2.4 S,, a break need

,evaluated.
not be postulated. In other words, a break need not be postulated if ..., .

Eq. (10) < 2.4 S,
-

or
Eq. (10) > 2.4 S, and Eq. (12) < 2.4 5,

and Eq. (13) <. 2.4 S,

(3) Breaks need not be postulated as long as the cumulative fatigue usage^

;

factor is less than 0.1.

(4) For plants with isolation valves inside containment, the maximum stress,
as calculated by Eq. (9) in ASME Code Section III, Paragraph NS-3652
under the loadings of internal pressure, dead weight and a postulated
piping failure of fluid systems upstream or downstream of the containment
penetration area must not exceed 2.25 S ,.

The acove criteria is evaluated under loadings resulting from normal and
ucset olant conditions including the OEE.

In addition, augmented inservice inscection is recuired on all piping

in the break exclusion area.

The acolicant must provide assurances that their criteria for piping'

in the break exclusion areas comolies with tne recuirements outlined above
and those of Standard Review Plan 3.6.2.

.

,
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3.6.2.1.7.1, Page 3.6-15 - - -

Are there any Class 2, Class 3.'or B31.1 piping in the break exclusion

areas? If so, what criteria is used for their -design? - --------- .

.

- .-3.6.2.1.7.1, Page 3.5-15 - - - - - -
_

..,

A -list of all systems in the break exclusion area is needed. Break ...-. . --- ---
"

exclusion area should be shown on the appropriate piping drawings. --- .

.

3.6.2.1.7.2, Page 3.6-15

Provide an example of the detailed stress analysis done on a welded

attachment to the process pipe. In addition, provide details of the stress

analysis done on the head fitting for the main steam line.
-

.

3.6.2.2.1, Page 3.5-17

- Provide a list of all locations where limited break opening areas have
- been used. ' Provide justification for each location and details of any

inelastic analysis used.

3.5.2.2.1, Page 3.5-17

Provide a list of all locations where break ocening times greater than
one millisec:nd have been used. Provide and justify any ex erimental data

and analytical tneory.

3.5.2.2.2, Page 3.5-20

Provice assurance that all potential targets are evaluated wnen considering

pipe wnip.
.

3.5.2.2.2, Page 3.5-20

Provice a definiticn for limits of strain wnich are similar to strain
levels alicwed in restraint clastic mem:ers.

:
.

*
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3.6.2.2.2, Page 3.6-20 - -- .

" Piping systems are designed s6 that plastic instability does not occur
--

in the pipe at the design dynamic and static loads unless damage studies
are performed which show the consequences do not result in direct damage .

-

~ to any essential-system-or component."- Provide a list. of where this
~ ~ technique has been used and an example of the studies performed. .. .-

,

AT.:. 3,.'aj. 3.I :1 -.

~ ~ 7 s,...
d_t;i': :"'"--'"-'' d :#;- " m '; ' : ; f . . . _m . . _--~ " - _ _ _ _ .

t;. . -i . a...;f ' "^ ''-- .' ' ~. - -
. . - . _ . _ . . . _ _ . . . _ _ __ ..

3.6.2.3.1, Page 3.6-23

It is the staff's position that when evaluating jet impingement 1 cads
all potential targets must be evaluated. Provide assurances that your

_
analysis for jet impingement effects have included all possible targets.

, .,

(_i
3.6.2.3.1, Page 3.6-29

What service limits are used for piping when evaluating jet impingement

loads?

3.6.2.3.1, Page 3.6-30

How is it determined that the dynamic lead factor (DLF) is suitable?
Provide an example of its use.

3.6.2.3.1, Page 3.5-30

For snubbers, wnat are the "other simultaneous loads" that are comoinec
'

by the SRSS method?

--

e

3. _
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3.6.2.3.3, Page 3.5-33

" Piping integrity usually does~ not depend upon the pipe whip restraints
for any loading combination." List all those locations where integrity
of the piping depends upon the pipe whip restraints. .

._.
-

3.6.2.3.3, Page 3.6-33 , :....:.-
,

What service limits are used in the design of the pipe whip restraints?

3.6.2.3.3.1,'Page 3.6-33

What critical locations inside containment are monitored during hot

functional testing?

-

3.6.2.3.3.1, Page 3.6-40 ,

Any locations where the increase in the yield or ultimate strengths,
' of the material used for pipe whip restraints, exceeds 10% must be identified.

;1
' ' Justification for any increase greater than 10% must also be provided.

.

3.6.2, Tables

Provide a schedule for the ccmoletion of any table that is incomlete.

3.6.2, Figure 3.5-66

Are all po'stulated break locations in the recirculatien system shewn?

3.6.2, Figures 3.5-71, 3.5-73, 7.3-74, 3.5-77, 3.5-78, 3.5-79, 3.5-60

Where are breaks postulated in these figures?

.

3.5.2, Figure 3.5-75

Indicate the location of valves in this line.

_-

_
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3.7.3 Seismic Subsystem Analysis -

- .- --

3.7.2.1.2.5, Page 3.7-11
'

.

The discussion on "Different Seismic Movement of Interconnected
' ' ' Components" requires some clarification. "The stresses dlus- obtained for .-

' " each natural mode are then superimposed for all modal disp 4 cements.of the -
_

.

-

~'''' structure by the SRSS (square root sum of the squares) . method." Provide -

-
,

an example of what was done here.

3.7.2.1.2.5,' Page 3.7-11 _

..
-

' What criteria was usr<d to determine whether or not a mode was significant?
.

3.7.2.1.2.5, Page 3.7-11

"When a ccmponent is covered by the ASME Boiler and Pressure Vessel
.

Code, the stresses due to relative displacement as obtained above are

, - '
treated as secondary stresses." Does this statement pertain to piping or

supports?'-

3.7.3.1.1, Page 3.7-20

" Seismic analyses were performed for titose subsystems that could be'

modeled to correctly predict the seismic response." What procedure was
used for the other systems? Provide an example of some of these systems.

3.7.3.1.1, Page 3.7-21

What is meant by " Closely spaced in chase modes"?

3.7.3.2.1, Page 3.7-21 ;

|.
.

iHow many stress cycles are used in the BCP design? )

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

, w ...w ww .we .w we.e ee

'' '' 2~ ' '^ '" ' ^ . : 'J~ : - . .. . . . .. . ; b'~ g~^ r ., ........!~2, ~^[..;Cd".
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3.7.3.3.2.1, Page 3.7-23

Part (a) discussing decoupling of main steam and branch lines is not
.a criteria. .

.

3.7.3.3.2.2, Page 3.7-24 ..
- .

.
,,

Mention is made of using 33 hert: as a frequency cutoff for. seismic .'

analysis. At some point in the FSAR the applicant must address the '

frequencies of 50 to 60 hert: and greater than come from the suppression ,

~

pool hydrodynamics.
..

,

.

3.7.3.5, Page 3.7-25

"For flexible equipment, the equivalent static load is taken as the .

product of 1.5 times the equipment mass and the peak floor response spectrum
value." Regulatory Guide 1.100 allows the use of the 1.5 factor for

For equipment havingverifying the integrity of frame type structures.
|{} configurations other than a frame type structure, justification is required

for use of the 1.5 factor.
_

3.7.3.7.1, Page 3.7-26

What procedure is used for combining closely spaced modes of systems

in'the 50P scope?

3.7.3.7.2, Page 3.7-25

The referenced ecuation should be as follcws
;

"N N 'l/2

bb R N * G'R= X S
- .K=1 S=1 .,

.
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3.7.3.8.1, Page 3.7-28

Justification must be provided~that.the modeling of valves with off-
set motor operators is detailed enough to provide acceleration values to
be used for valve qualification. .

,,

>

.

3.7.3.8.1, Page 3.7-28
-

-

. ,

"In addition, the effects of the modes not includ'ed are added to the
SRSS response as one term, using the acceleration at the highest frequency
from the SRSS response under 33 hertz to obtain the total response."
Provide an example of what was done here.

Table 3.7-11, Page 3.7-54

Provide a detailed explanation of the information in this table.

(
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3.9 MECHANICAL. SYSTEMS AND CCMPCNENTS ~ .--.

-

*

3.9, Page 3.9-1

Any references to the ASME Boiler and Pressure Yessel Code should
.

indicate what part is being referenced. . ,. _ ,,_ ,'

,,

i

3.9.1.2, Page 3.9-1''

Methods of verification are required for all NSSS computer codes

used in the' analysis. .
..

3.9.1.2.6,' Page 3.9-16

All computer programs used in the design and analysis of systems
Methods of verifica-and comoonents within the BOP scope must be listed.

tion are required for all BOP programs.
. .

3.9.1.4.12, Page 3.9-26
.

It is stated that elastic-plastic methods of analysis may be used
We would like to review the analysis proceduresfor scme c:moonents.

that would be used if an elastic-plastic analysis was done.

3.9.2, Page 3.9-27

More detail is needed for the NSSS and BOP preccerational vibration testing
What locations will be monitored. What types of instrumentationprogram.

What are the actual values that will be used for deflectionwill be used.
and stress limits.

The staff's position is that acceptance limits for vibration shculo

be, based on half of the encurance limit as defined by the ASME Code at
We will require a copy of your results from your preccerational

-

10* cycles.
i

vibration testing program.

.

g .
'
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3.9.2.1.2, Page 3.9-29 -

"The piping system does 'sha$edown' after a few thennal expansion

cycl es. " Provide an explanation of this statement. . ._

m

3.9.2.4, Page 3.945 - ;. . .
.

^' "[n addition tQ.the .above components, vibration measurements of the. . .-

P

core spray sparger will be ineasured during preoperational testing of .

that system at the designated prototype 251 BWR/6 plant (Grand Gulf)." ,.

. .. -

Show how this is applicable to Ferry. . ;. ....

3.9.2.4.1, Page 3.9-66

Provide a c mmitment that Perry will be in c moliance with Regulatory
.

Guide 1.20 for prototype reactors.

.

3.9.2.5, Page 3.9-67

"These periods will'be determined frem a ecmprehensive dynamic medel~

of the RPV and internals with 12 degrees of freedom." It is not clear
what is actually done here. How can a model be ecmarehensive and have

only 12 degrees of freedem?

3.9.2.6, Page 3.9-68

It accears that seme results frem Grand Gulf will be used in the
evaluation and qualification of the reactor internals at Perry. Shcw

:nat the similarity between the two sets of internals is sufficient to allcw

direct c:mcarisons.

3.9.3, Page 3.9-68

Several references are made tnreugneut this secticn to allcwable
stresses for bolting. Scecifically, wnat allcwable stress limits are
used for bolting for (a) equi: men ancnorage, (b) ccmconent sup cr:s,
and (c) flanged connections? '4here are these limits defined?

.

W.-'
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3.9.3.1.2, Page 3.9-78

Are there any Class 1 systems' in the BCP scope of responsibility? -

3.9.3.4.1, Page 3.9-1073

' ~ ~ ~ ~ "For the NSSS scope of supply, all valve operatcrs which are mounted.. . ,.

..

~ ~ ~ ~ Class 1 piping.will not_be used as . attachment points for component ,.

:
.C cn

supports." What about Class 2 and 3 piping? This question also applies
to the 80P scope of responsibility. __

3.9.3.4.1, Page 3.9-109 .

Provide more detail on the testing done on snubbers.

3.9.3.4.4, Page 3.9-112
-

What elastic-plastic analysis has been done en supports? Provide .

~ an example of this analysis.

~

3.9.4.3, Page 3.9-114

Reference is made to allowable deformation in the title of this
section but there is no discussion of allowable deformations in the text.

3.9.5.1.1.8, Page 3.9-120

Recently, cracking has been observed in BWR jet puma holddcwn beams.
The resolution of this problem may affect the design or testing of the
Perry jet pumps (see I&E Bulletin 80-07).

3.9.5.1.1.10, Page 3.9-121 g. _ ,
,

What feecwater sparger is used at Perry? Provide a c::=litment

to NUREG-0619.

.

IC -
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3.9.5.3.3, Page 3.9-129
.

Have the reactor internals,placed in the "other internals" category
been seismically analyzed-to-show that they will-not. compromise the. integrity _. ..

of seismically qualified reactor internals? . , , _ , .

.,

3.9.6, Page 3.9-131 .
-

. .
,

,

'There are several safety systems connected to the reactor coolant

pressure boundary that have design pressure below the rated reactor .

~ coolant system (RCS) pressure. There are also some systems which. ar ,_

' rated at full reactor pressure.on the discharge side of pumps but have pump
suction below RCS pressure. In order to pretect chese systems from RCS-

pressure, two or more isolation valves are placed in series to for n the
interface between the high pressure RCS and the icw pressure systems. Tne

leak-tight integrity of these valves must be ensured by periodic leak
testing to prevent exceeding the design pressure of the low pressure systems!'

thus causing an intersystem LOCA.^ '
-

. . . > .

Pressure isolation valves are required to be category A or AC per
IW-2000 and to meet the appropriate requirements of IW-3420 of Section XI
of the ASME Code except as discussed below.

. Limiting Ccnditions for Oceration (LCO) are required to be added to
the technical soecification which will require corrective action; i.e.,
shutdcwn or system isolation when the final aporoved leakage limits are

not met. Also, surveillance recuirements, which will state the acceptable
leak rate testing frequency, shall be provided in the technical soecifications.

Periodic leak testing of each pressure isolaticn valve is recuired
to be per#omed at least once per each refueling outage, after valve
maintenance prior to return to service, and for systems rated at less tnan

.

50". of RCS design pressure each time tne valve has moved from its fully
closed position unless justification is given. The testing interval should

average accroximately cne year. Leak testing snould also be cerfomec
after all disturoances to the valve. are ccmolete, prior to reaching pcwer
operatien following a refueling cutage, maintenance, etc.

.

e
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The staff's present position-on leak rate limiting conditions f6r
,

operation must be equal to or less than 1 gallon per minute for each
valve (GPM) to ensure the integrity of the valve, demonstrate the adequacy

-

of the redundant pressure isolation function and give an indication of
valve degradation over a finite period of time. Significant increases' ' ~ 1 ;

-

over this limiting valve would be an indication of valve degradation
- ----

.

= .

from one test to another. . . . . .
,

-

Leak rates higher than 1 GPM will be considered if the leak rate
changes are.below 1 GPM above the previous test leak rate or system design

'

-

These items will beprecludes measuring 1 GPM with sufficient accuracy._ ~~2

reviewed on a case by case basis.

The Class 1 to Class 2 boundary will be considered the isolation point
which must be protected by redundant isolation valves. .

In cases where pressure isolation is provided by two valves, both
will be independently leak tested. When three or more valves provide

. isolation, only two of the valves need to be leak testad.
..

Provide a list of all pressure isolation valves included in your
testing program along with four sets of Piping and Instrument Diagrams
which describe your reactor coolant system pressure isolation valves.
Also discuss in detail how your leak testing program will conform to the
above staff position.

Table 3.9-1, Page 3.9-134

Does this table apply to Perry?

Taole 3.9-1, Page 3.9-135

What does "l*****" refer to?
.

Table 3.9-1, Page 3.9-135
.

How many ADS cycles are included in the design of Perry?

G- j
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Table 3.9-1, -Page 3.9-136 -

Standard Review Plan 3.9 requires 5 GBEs of 10 cycles each. If

fewer cycles are used, justification must be provided.

Table 3.9-3, Page 3.9-141 -
, . ,

. _..

' ~ Th'e acceptance criteria should reference the ASME Code Service Limits. . .- _.~

P

A similar table is needed for the BOP.
.

'
~

Table 3.9-3a, Page 3.9-143 -
_

"The results of stress and fatigue usage analysis are given in .

detail in the vessel manufacturer's stress report and in new loads
evaluation by GE within the code limits." Provide clarification of this

.

statement.

Table 3.9.3m, 3.9.30, 3.9.3q and 3.9.3h
.

,

Some values in these tables are missing. Provide a schedule for''-

'

thefr ccmpletion.

Table 3.9-3s, Page 3.9-225

Provide an explanation for the results in this table.

Table 3.9-28, Page 3.9-232

Where are the loads used in this table defined? How are these
loads comoined? .

Taole 3.9-32, Page 3.9-297

Has Eq. b) been used? If so, provide the supcorting data. If

not, delete the ecuaticn from tne table.
-

Table 3.9-33, Page 3.9-298

Have Ecs. e), f), or g) been usad? If so, =rovide the supccrting
'

data. If not, delete these equations from the table. :
_

1% . -
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Table 3.9.34, Page ~3.9-301 - --

Has Eq. c) been used. If so, provide the supporting data. . If

not, delete the equation from the table.
.

- ..- ._.

ADDITIONAL QUESTIONS :, _

_

Table 3.2-1, Page 3.2-9 .
,

,
,

,

What design requirements were used in the design of the core support
.

structures?
-

.

3.6.2.1.6, Page 3.6-13 -

Regardicia of the ratio of longitudinal to hoop stress, both a longitudinal
split and a circumferential break should be postulated at any location where .
the cumulative usage factor is greater than 0.1. .

.

3.9.1.1.1, Page 3.9-1
,

, 'I How many cycles due to SRV discharge are included in the analysis?'

3.9.2.5, Page 3.9-67

Previous analyses for other nuclear plants have shown that certain reactor

system components and their supports may be subjected to previously under-
astimated asymetric loads under the conditions that result frem the
postulation of ruptures of the reactor coolant piping at various locations.

" ~ ' ~

The applicant has described the design of the reactor internals for
The apolicant should also provide information onblowdown loads only.

It is, therefore, necessary to reassess the capability ofasymetric loads.
these reactor system components to assure that the calculated dynamic
asymetric loads resulting from these postulated pipe ruptures will be within'

the bouncs necessary to provide high assurance that the reactor can be brougn:
The. reactor system comconents tna:

safely to a cold snutdewn condition.
require reassessment shall include:

-
.

-

n..
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a. Reactor pressure vessel - - -

b. Core supports.and other reactai. internals _ _. .

c. Control rod drives
'

d. ECCS piping that is attached to the primary coolant piping ._ . _ . .
,

e. Primary coolant _ piping - .

- - --

.

f. Reactor vessel supports - - . 2 .;.

The following infomation should be included in the FSAR about the .

effects of postulated asymetric LOCA loads on the above mentioned reactor . ,

,;

system components and the various cavity structures. . .- . . .

1. Provide arrangement drawings of the reactor vessel support systems in
sufficient detail to show the geometry of all principai elements and

.

materials of construction.

2. If a plant-specific analysis will not be submitted for your plant,
provide supporting infomation to den:nstrate tnat the generic plant

.] analysis under consideration adequately bounds the postulated accidents'

at your facility. Include a comparison of the gecmetric, structural
mechanical, and themal-hydraulic similarities between your facility
and the case analyzed. Discuss the effects of any differences.

3. Consider all postulated breaks in the reactor coolant piping system,
including the following locations:

a. Steam line no::les to piping teminal ends.

b. Feedwater no::le to piping teminal ends,
Recirculation inlet and outlet no::les to recirculation pipingc.
teminal ends.

Provide an assessment of the effects of asymmetric pressure differentials *

.
on the systems and comocnents li'sted above in c:mbination with all
external loadings including safe shutdown earthquake loads and other.

"31cwdown jet forces at the locatien of the ructure (reaction forces),
transient differential prassures in the annular regicn between the c: conent
and the wall, and transient differential pressures across the core barrel

' with1n the reactor vessel . ,

20 -
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faulted condition loads for the postulated breaks described above.--This --.---v

assessment may utilize the fol, lowing mechanistic effects as applicable:

a. Limited displacement - break areas , -

b. Fluid-structure interaction . . .

.

Actual time-dependent forcing function .,
., ... ..c.

d. Reactor support stiffness ,
. . , .. ..

,

e. Break opening times. .
.

4. If the results of the assessment on item 3 above indicate loads leading
to inelastic action of these systems or displacement exceeding previous
design limits, provide an evaluation of the inelastic behavior (including
strain hardening) of the material used in the system design and the
effect of the load transmitted to the backup structures to which these
systems are attached. ,

S. For all analyses performed, include the method of analysis, the structural
and hydraulic ccmputer codes employed, drawings of the models employed

/ and comparisons of the calculated to allowable stresses and strains or
deflections with a basis for the allowable values.

6. Demonstrate that safety-related ccmponents will retain their structural
integrity when subjected to the combined loads resulting frem the loss-

+
of-coolant accident and the safe shutdown earthquake.

~..

7. Cemonstrate the functicnal capability of any essential piping wnen
subjected to the combined loads resulting frem the loss-of-coolant
accident and the safe shutdown earthouake. -

The apolicant has outlined his aporcach for determining the forcing
functions c:nsidered in the system and ccmconent dynamic analyses of reactor
structures for nomal operation and anticipated transients. These metnocs
are a c:mbination of analytical methods and predictions based on cata from-

previously tested reactor internals of a similar design. Tne forting function
- information is c:moined with dynamic modal analysis to form a basis for

interpretation of the pre-ocerational and initial startuo test result:.
. Modal stresses are calculated and relationshics are obtained between senscr
responses and peak ccmconent stresses for each of the lower modes.

.

2:
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3.9.3.3-2, oage 3.9-106
(] an =I s i.s

-

n.

Provide justification for using a modified static ao&eyees on the safetyv - - - - -

relief valve piping in the suppression pool and explain what is used for the
"conserhatihe dynamic-load factor".'in-the analysis. -

Provide the time-history transient forces resulting from the SRV actuation
used in the SRV piping and support desian including the loads developed from
the discharging water-slug. - -

Discuss the types.of supports.used.on.the SRV piping in both the drywell -

and suppression pool and provide drawings of the supports.
Provide the' type of safety relief halYes used in the plant , the halhe

opening time, and the sequences of valve actuation used in the analysis.

3.9.3.4.6, oage 3.9-113
. __ _ __

Are the stress due to differential anchor movements censidered as primary

or secondary stresses for 80P supports?

.

#
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TO ALL APPLICANTS: ,_ _

.

Due to a long' history of problems dealing with inoperable and incorrectly
O instaiied snobeers, and due to the Potentiai safety sisnificaace of faiied

.

snubbers in safety related systems ~ and components, it is -equested that
maintenance records for snubbers be documented as follows:

|-

Pre-service Examination .. .. |-

A pre-service examination should be made on all snubbers listed in tables
3.7 4a and 3.7-4b of Standard Technical Specifications 3/4.7.9 This exami-

- ~ nation should .be made.after_ snubber- instalhtion but.not more than six months _. ... _._

. prior to initial system pre-operational testing, and should as a mimimum verify -
the following: - -

-

.

(1) There are no visible signs of damage or impaired operability as a
result of storage, handling, or installation.

(2) The snubber location, orientation, position setting, and configuratiert
-(attachments, extensions, etc.) are according to design drawings and

specifictions.

(3) Snubbers are not seized, fro:en or jammed. .

(4) Adequate swing clearance is provided to allow snubber movement.

(5) If applicable, fluid is to the recorrended level .and is not leaking
from the snuboer system.

. (6) Structural connections such as pins. fasteners and other connecting
hardware such as lock nuts, tabs, wire, cotter pins are installed
correctly.

If the period between the initial pre-service examination and initial system ;

pre-operational test exceeds six months due to unexpected situations, !

re-examination of items 1,4, and 5 shall be performed. Snubbers which are t
installed incorrectly or otherwise fail to meet the above requirements must
be repaired or replaced and re-examined in accordance with the above criteria.

Pre-Ocerational Testing
.

During pre-operational testing, snubber ther .al movements for systems wnose
coerating temoerature exceeds 250* F should be verified as follows:

(a ) During initial system heatup and cooldown, at scecified temperature
intervals for any system which attains operating temperature, verify
the snuboer expected thermal movement.

(b) For those systems which do not attain operating temperature, verify
via observation and/or calculation that the snubber will accorrcdate
the projected thermal movement.

(c) Verify the snubber swing clearance at specified heatuo and cooldown
intervals. Any discrecencies or inconsistencies shall be evaluated for
cause and corrected prior to proceeding to the next specified interval .

.

2.1
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The above described operability program for snubbers should be included

:
'

and documented by the pre-service inspection and pre-operational test
.

programs.

O The pre-service inspection must be a prerequisite for the' pre-operational
testing of snubber thermal motion. This test pr6 gram should be specified
in Chapter 14 of. the FSAR. *

,
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110.0 MECHANICAL. ENGINEERING BRANCH ~~ ~ ~

O It is the staff > position that aii essentiai safety-reiated
-

instrumentation lines should be included in-the vibration monitoring- - . . - -

program during pre-operational or start-up testing.- We require that -- --
either a visual or instrumented inspection (as appropriate) be con-
ducted to identify any excessive vibration'that will result.in-fatigue - - - - - -

"failure.
- . Provide a list of all safety-related small bore piping and instrumentation~

lines that will-be included in-the initial. test vibration monitoring..

program. ...;
.

The essential instrumentation lines to be inspected should include
- - -

(but are not limited to) the following:
~

a) Reactor pressure vessel level indicator instrumentation . . .. . .

lines (used for monitoring both steam and water levels).. ___ ._._.

b) Mainsteaminstrumentationline'sformonitoringmain. .

steam flow (used to actuate main steam isolation valves
during high steam flow).

c) Reactor core isolation cooling (RCIC) instrumentation
lines on the RCIC steam line outside containment (used
to monitor high steam flow and actuste isolation).

(~ d) Control rod drive lines inside containment (not normally
'

pressurizedbutrequiredforscram).-

.

!
!
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There are several safety systems connected to the' reactor coolant pressure
_

boundary that have design pressure below the rated reactor coolant system (RCS) -
-

,,, pressure. There are also some systems which are rated at full reactor pressure'
. . _ . _

on the discharge side of pumps but have pump suction below RCS pressure. In . - _ _

order to protect these systems from RCS pressure, two or more isolation valves
are placed in series tc form the intepface .between the high pressure RCS and _the _ ____ __. _-
low pressure systems.- The leak tight integrity of these valver must be ensured --

by periodic leak testing to prevent exceeding the design pressure of the low
pressure systems thus causing an inter-system LOCA. :. .3 .

Pressure isolation valves are required ta be category A or-AC per-IWV-2000 and - n .
-

to meet the appropriate requirements of IWV-3420 of Section XI of the ASME - - . .-

Code except as discussed below.

Limiting Conditions for Operation (LCO) are required to be added to the technical
~

specifications which will require corrective action i.e., shutdown or system .

isolation when the final approved leakage limits are not met. Also surveillance
requirements, which will state the acceptable leak rate testing frequency, shall :r
be provided in the technical specifications.

Periodic leak testing of each pressure isolation valve is required to be performed
at least once per each refueling outage, after valve maintenance prior to return
to service, and for systems rated at less than 50% of RCS design pressure each ~

time the valve has moved from its fully closed position unless justification is
given. The testing interval should average to be approximately one year. Leak
testing should also be performed after all disturbances to the valves are complete,
prior to reaching power operation following a refueling outage, maintenance and

- (~ ' e tc .
;s.

The staff's present position on leak rate limiting conditions for operation'-

must be equal to or less than 1 gallon per minute for each valve (GPM) to ensure -

the integrity of the valve, demonstrate the adequacy of the redundant pressure
isolation function and give an indication of valve degradation over a finite
period of time. Significant increases over this limiting valve would be an
indication of valve degradation from one test to another.

Leak rates higher than 1 GPM will be considered if the leak rate changes are
below 1 GPM above the previous test leak rate or system design precludes measuring
1 GPM with sufficient accuracy. These items will be reviewed on a case by case
basi s .

The Class 1 to Class 2 boundary will be considered the isolation point which
must be protected by redundant isolation valves.

In cases where pressure isolation is provided by two valves, both will be inde-
pendently leak tested. When three or more valves provide isolation, only two of
the valves need to be leak tested. |

l

Provide a list of all pressure isolation valves included in your testing program ;

along with four sets of Piping and Instrument Diagrams which describe your reactor
coolan system pressure isolation valves. Also discuss in detail how your leak
testing program will conform to the above staff position.

.-.
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MECHANICAL ENGINEERING BRANCH~.'

DRAFT SAFETY EVALUATION REPORT
_

PERRY NUCLEAR P'0WER PLANT UNIT I

. .

CLASSIFICATION OF STRUCTURES, SYSTEMS, AND COMPONENTS _3.2
. . .. ._. -

-- ~

3.2.1 Seismic Classification _ . ..

,
,

seneral Design Criterion 2, " Design Bases for Protection Against Natural
Phencmena," of 10 CFR Part 50, Appendix A, in part, requires that nuclear

.

pcwer plant structures, systems, and components important to safety.be . ..

designed to withstand the effects of earthquakes without loss of capability
to perform their safety function. These plant featdres are those necessary

to assure (1) the integrity of the reactor coolant pressure boundary, (2)
the capability to shutdown the reactor and maintain it in a safe shutdcwn ,

condition, or (3) the capability to prevent or mitigate the consequences of
accidents which could result in potential offsite exposures' ccmoarable to

( ,.
10 CFR Part 100 guideline exposures. The earthquake for which these plant

..

features are designed is defined as the safe snetdewn earthquake (SSE) in''

10 CFR Part 100, Appendix A. The SSE is based upon an evaluation of the

maximum earthquake potential and is that earthquake which produces the
maximum vibratory grcund motion for which structures, systems, and c mponents

important to safety are designed to remain functional. These. plant features
that are designed to remain functional if an SSE occurs are designated seismic

Category I in Regulatory Guide 1.29. Regulatory Guide 1.29, " Seismic

Cesign Classification," is the principal dccument used in our review for
identifying those plant features im:ortant to safety wnich, as a minimum,

Our review of theshould be designed to seismic Categcry I requirements.
seismic classification of structures, systems, and ccmoonents (excluding
electrical features) of Perry was performed in accorcance with :ne guicancec

in Standard Review Plan 3.2-1, " Seismic Classification."

.

1

2-\

__



. . ~ . . _ . _ . . _ .. . ._ . _ _ _ _ .. . .
_ . . _ _ . _ _ _ . _ . . . . _ . . . _ _ _ _ _ ...;. .

,
. . . - - - - - - - - .

.. . . . .. . - . . . . . - . . '

f. .

. 2
'

.
.

z_ .

.

'

(Oi,/
The structures, systems, and compenents important to safety of Ferry

that are required to be designed ,to withstand the effects of an SSE and
remain functional have been identified in an acceptable manner in Table 3.2-1

Table 3.2-1, in part, identifies major .

of the Final Safety Analysis Report.
components in fluid systems, mechanical systems, and associated structures [. .

.

. .

designated as seismic Category I. In addition, piping and instrumentaticn _ ,. . . . . .

,

diagrams in the Final Safety Analysis Report identify the intere:nnectinge

piping and valves and the boundary limits of each system classified as seismic -

Category I. . We have reviewed Table 3.2-1 and the fluid system piping and
'

instrumentation diagrams and have some question concerning part of this . __ .

_

table.
It states in the FSAR that structures, ce=ponents and systecs designated

as Safety Class 1, 2, or 3 are classified as seismic Category I except for
scme portions of the radioactive waste treatment handling and disposal

There are several items in Table 3.2-1 that conflict with thissystems.

''. statement.-

"The seismic classification indicated in Table 3.2-1 meets the require-
/>

~'

ment of Regulatory Guide 1.29." It is also stated in Section 1.3 that the
Ferry plant ccmolies with all of the requirements of Regulatory Guide 1.29.
Oces this mean that seismic Category I c oling water is previded to the

: wing a LOCA?recirculation pumas during normal operation and oi

What design requirements were used in the design of the reactor pressure
vessel skirt and the core support structures?

Quality assurance recuirements snould be addressed in Table 3.2-1.

The non-seismic classificatien of the control rods shculd be justified.
Note 7 dces not apoly to the c0ntrol recs,

Provide an exclanation for the "I, NA" seismic classificatien fore

relief valve discharge piping.

Mcw much of t.ie main steam piping, between the M.0. s:co valve and the'

turoine st:0 valve, is located in the Auxillary Building?

_-

D
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There appears to be a discrepancy in the seismic classification of
the discharge tunnel. The dischar.g'e tunnel and the diffuser nozzle are
seismic Category I. The tunnel entrance structure and downshaft are not.
Provide clarification for this apparent contradiction. ,

3

- What is the seismic classification of the Containment Vesse.1 Cooling - , , ,

Units?,

Note 19 is an exception to Regulatory Guide 1.29 and should be

included in S.ection 1.8. _

~ Sased upon our review of FSAR Section 3.2.1 and subject to the satisfactory
resolution of the open items, our findings will be as follows.

We have reviewed Table 3.2-1 and the fluid system piping and instrument

diagrams and we conclude that the structures, systems, and components ,

imocrtant to safety of Perry have been properly classified as seismic
Category I items in conformance with Regulatory Guice 1.29, Revision 1.

.

All other structures, systems, and ccmponents that may be required for
. ' oceration of the facility are not required to be designed to seismic Category

I recuirements, including those portions of Category I systems such as
vent lines, fill lines, drain lines, and test lines on the downstream
side of isolation valves and portions of these systems which are not
recuired to perform a safety functicn.

We conclude that the structures, s;' stems, anc components imcortant to

safety of Perry that are within the scope of the Mechanical Engineering
Branch and are designed to withstand the effects of an SSE and remain
functional are properly classified as saismic Category I items in accortance
with Regulatory Guide 1.29 and constitutes an acceptable basis for satisfying,
in part, the requirements of General Cesign Criterion 2, and is, tnerefore,

,

acceptable.

.
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3.3.3 System Ouality Grouc Classification _.

General Design Criterion 1, "-duality Standards and Records " of
10 CFR Part 50, Appendix A requires that nuclear power plant systems and

-~ components important to safety be designed, fabricated, erected, and tested. ,
.

.

_ . to quality standards commensurate with the importance of the safety 5' .

.

function to be performed. These fluid system, pressure-retaining ccmponents'

are part of the reactor coolant pressure boundary and other fluid systems
o

(1) toimportant to safety, where reliance is placed on these systems:
prevent or mitigate the consequences of accidents and malfunctions originating .

~ within the reactor coolant pressure boundary, (2) to permit shutdcwn of the
reactor and maintain it in a safe shutdown condition, and (3) to retain
radioactive material. Regulatory Guide 1.25, " Quality Grcup Classification
and Standards for Water , Steam , and Radioactive-Waste-Containing Ccmoonents .

of Nuclear Pcwer Plants," is the principal document used in our review for
identifying on a functional basis tne ecmpenents of nose systems imcortant

Section 50.55a of 10 CFRto safety that are Quality Grcups B, C, and D.
Part 50 identifies those American Society of Mechanical Engineers (ASME)'

Boiler and Pressure Vessel Code, Section III, Class 1 components that are
Conformance of thesepart of the reactor coolant pressure boundary (RCPS).

RCPB ccmponents with Section 50.55a of 10'CFR Part 50 is discussed in
These RCPS c:mpenentsSection 5.2.1.1 of this Safety Evaluation Recort.

Certain otnerare designated in Regulatory Guide 1.25 as Quality Group A.

RC?S ccmcenents wnica meet the exclusion recuirements of footnote 2 of the
rule- are classified Cuality Group 3 in accorcance with Regulatsry Guide 1.25.
Our review of the cuality greue classificatien er pressure-re:sining
ccmcenents of fluid systems imcortant to safety for Perry was performed
in accordance with th'e guidance in Standard Review Plan 3.2.2, " System

Quality Greue Classification."
.

The systams ano c moonents im:ortant to safety of Perry have been
j icentified in an acceptable manner in Table 3.2-1 of the Final Safety Analysis

Table 3.2-1, in cart, identifies tne majcr : mcenents in fluicReport.

|
systems sucn as pressure vessels, heat excnangers, storage tanks, pum:s,
piping, and valves and tecnanical systems, sucn as cranes, refueling

|
_- .

,
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platforms, and other miscellaneous handling equipment. In addition, the

piping and instrumentation diagrams in .the Final Safety Anaiysis Report
identify the classification boundaries of the intercennecting piping and
valves.-

- - - se 'h' ave reviewed the applicant's use of the NRC Quality Group. system .
~

' ~ in Table 3.2-1 and on the system piping and instrumentation diagrams and we. -- . _.

3-
'T

~

conclude the pressure-retaining ecmponents of fluid systens important to
safety have been properly classified and meet the guidance in Regulatory
Guide 1.26, Revision 2.

We conclude that the applicant's classification of fluid system pressure
retaining ccmponents imcortant to saf'ety ccmplies with Standard Review Plan
Section 3.2.2, Regulatory Guide 1.26 and satisfies the applicable portions
of General Design Criterion 1. -

-
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.Oraft Safety Evaluation Report
v

PERRY NUCLEAR POWER PLANT.
.

Auxiliary Systems Branch

3.,4.1 Flood Protection
_

.

In order to assure conformance with the requirements of General Design Criterion 2,
" Design Bases for Protection Against Natural Phenomena" and 10 CFR Part 100,
Appendix A " Seismic and Geolngic Siting Criteria for Nuclear Power Plants,"
Section IV.C. , our review of the overall plant flood protection design included
all systems and components whose failure due to flooding could prevent safe shut-

down of the plant or result in uncontrolled release of significant radioactivity.

The applicant has sited the plant (at elevation 620 ft mean sea lavel (msl)) on a *

bluff on the shore of Lake Erie approximately 48 ft above the mean lake elevation
(572 ft ms1) thus providing a " Dry Site" as defined in Regulatory Guide 1.102,
" Flood Protection for Nuclear Power Plants." In addition, the applicant has

.

~
provided a seismic Category I pressure relief underdrain system to control the
level of the water table at elevation 590 ft ms1 without pumping. Calculations
show that the maximum surge flood (setup plus wave runup) elevation of Lake
Erie to be 608 ft msl. Calculations of flooding.due to a probable maximum preci-
pitation (PMP) show that the water level on plant grade does not exceed the
floor level of the buildings. Flooding from streams or rivers is not possible
because of the nature of the plant site. (Refer to Section 2.4 of this SER
for further discusson on flooding.) Thus the guidelines of Regulatory Guide
1.59, " Design Basis Floods for Nuclear Power Plants," are met.

Safety related systems and comoonents that must be protected against floocing
have been identified and are located in safety-related structures. All penetra-
tions in these structures below the 590-ft level are watertight. These structures
are also provided with waterstops in all construction joints below level 590 ft
and are provided with waterproof coatings. Witnin these structures, protection
against flooding from failures in fluid piping systems as identified in the

3 .

M |
,

{ * ',e
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[ guidelines of Branch Technical Position ASB 3-1, " Protection Against Postulated
-

u
Piping Failures'in Fluid Systems Outside Containmen'," is provided by placingt

critical equipment in watertight c,ubicles. This feature is discussed in more
detai1~under Section 9.3.3 of this SER.

.

Based on our review of the design criteria and bases, and safety classification ~

of safety related systems, structures, and components necessary for a safe - -

plant shutdown during and following flood conditions, we conclude that the.
design of the facility for flood protection conforms to the requirements of
General Design Criterion 2 and 10 CFR Part 100, ' Appendix A with respect to' -

protection against natural phenomena and the guidelines of Regulatory Guides 1.59
and 1.102 concerning design basis floods and flood protection and is, therefore,
acceptable, pending review of the interval flood analysis.

~ '

[The information premised in reply to question 410.5 concerning internal flood -

analysis was received; however, we have not completed.our review of this
item.] We will report on the resolution of this matter in a supplement to this

'

SER.

.. a

3.5.1.1 Internally Generated Missiles (Outside Containment)

General Design Criterion 4, " Environmental and Missile Design Bases," requires
protection of plant structures, systems, and components outside containment,
whose failure could lead to offsite radiological consequences or that are
required for safe plant shutdown, against postulated missiles associated with
plant operation. The missiles considered in this evaluation incluce tnose
missiles generated by rotating or pressuri:ed (high-energy fluid system)
equipment. The protection is provided by any one or a ccmbination of comcart-
mentali:ation, carriers, separation, ano equipment design. The primary means

of providing protection to safety-related equipment from damage resulting from
internally generated missiles is through the use of plant pnysical arrangement.
Safety-related systems are pnysically secarated frcm nonsafety-related systems
and recundant camconents of safety-related systems are pnysic311y separated
such that ::otential missiles could not damage born trains of safety-related
ecuicment. Stored scent fuel in the inte'rmediate building is piotected from
camage by internal missiles which could result in radioactive release in

.

.p -
01/12/82 M MHiRME!MEC-h4.1 INPUT-



L ___ _ . . . . . . _ . . . _ . _ _ _ . . _ . . _ = - - . . _

.
~

.i.- .s y
,

.

.

.

accordance with the guidelines of Regulatory Guide 1.13, " Spent Fuel Storage,

~ ' '
Facility Design Basis," by the fuel pool walls and by preventing the location
of high energy piping system or ratating machinery in the vicinity of new or

' *spent fuel. -

The applicant provided an evaluation of potential missile sources on the basis '

. that a single failure could result in their becoming potential missiles. The
potential missiles resulting from this analysis are instrumentation wells and
resistance temperature detectors in high energy systems. Maximum velocities,
weights and postulated trajectories for these missiles were determined. The '

analysis verified that plant features, walls and redundant system separation
prevented these missiles from causing adverse effects on safety related systems
and components. We concur with the applicant's assumptions and evaluation for
potential missiles outside containment. *

Protection of safety related equipment and stored fuel from the effects of
turbine missiles including compliance with the guidelines of Regulatory Guide

'' 1.115, " Protection Against Low-Trajectory Turbine Missiles," is discussed in
Section 3.5.1.3 of this SER.. _ . .

We have reviewed the adequacy of the' applicant's design to maintain the capa-
bility for a safe plant shutdown and prevent unacceptable radiological release
in the event of internally generated missiles outside containment. Based on

the above, we conclude that the design is in conformance with the requirements
of General Design Criterion 4 as it relates to protection against internally
generated missiles, and the guidelines of Regulatory Guide 1.13 as it relates
to protection of spent fuel from internal missiles and is, therefore, acceptable.

3. 5.1. 2 Internally Generated Missiles (Inside Containment)
.

All plant structures, systems, and components (SSC) inside containment whose
failure could lead to offsite radiological consequences or that are required
for safe plant shutdown must be protected against the effects of internally
generated missiles in accordance with the requirements of General Design
Criterion 4, " Environmental and Missile 3esign Bases." Potential missiles
tnat could be generated inside containment are from failures of rotating

3o
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( components, pressurized component (high-energy fluid system) failures, and\s
gravitational effects.

.

'

The applicant's analysis of rotating equipment (pump impellers, compressors,
fan blades, motors and couplings) failures indicates that equipment design

'

prevents such components from becoming sources of potential missiles. Genera- '

tion.of missiles from ovedspeed of both the motor and impeller of the reactor ~
"

recirculation pump following a postulated full double-ended pipe break in
either the suction or discharge line of the pump is a generic problem which is
being reviewed by the staff under Task Action Plan B-68, " Pump Overspeed -

During a LOCA." At this time, we believe that the probability of such an - ~

event that would result in damage to safety-related' equipment is acceptably
low for licensing and operation of this plant. Should the results of our
generic study indicate the need for any design modifications, the applicant
will be required to satisfy these requirements. ~

-

The applicant considered the following for potential missiles from pressurized
high energy fluid systems: valve bonnets; safety relief valves; unrestrained
piping such as instrument connections, vents and drains; valve stems; temperature'

detectors (therscwells); nuts and bolts; and pressurized gas bottles and
accumulators. The applicant performed analyses to demonstrate that the design
of the above components either prevents the generation of missiles as a result
of a single failure, or, if generated, the missiles either have insufficient
energy to cause unacceptable damage, or else adequate compartmentalization,
separation or barriers are provided for protection of safety related equipment.
Missile characteristics, trajectory and imoact area were included in this
analysis as applicaole. The applicant also analyzed the effects of secondary
missiles generated by those primary mis-;les determined above. This analysis
indicated tnat secondary missiles will no affect safety-related systems or
components. We have reviewed the results of the applicant's internally generated
missile analysis inside containment and agree with the conclusion that unaccept-
acle damage to safety-related equipment will not occur.

In adoition, the acclicant evaluated the potential for gravitational missiles
insice containment. All nonsafety-related components are sucported to prevent
their collapse in an 55E.

.

?*3
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Spent fuel stored within the containment is located in an area separated from
the potential internal missile sources previously identified. The upper

containment pool walls also provide protection from potential internally
generated missiles. Thus the guidelines of Regulatory Guide 1.13 " Spent Fuel
Storage Facility Design Basis," are satisfied.

We have reviewed the adequacy of the applicant's design to maintain the capability
~

for a safe plant shutdown and prevent unacceptable radiological release in the
event of internally generated missiles inside containment. Based on the
above, we conclude that the design is in conformance with General Design
Criterion 4 as it relates to protection against internally generated missiles,.

and Regulatory Guide 1.13 as it relates to protection of spent fuel from
internal missiles and is, therefore, acceptable.

3.5.1.4 Missiles Generated by Natural Phenomena
.

General Design Criterion 2, " Design Bases for Protection Against Natural
'

Phenomena,'" requires that structures, systems and components essential to

safety be designed to withstand the effects of natural phenomena, and General.

Design Criterion 4, " Environmental and Missile Design Bases," requires that
these same plant features be protected against missiles. The missiles generated
by natural phenomena that are of concern are those resulting from tornadoes.
The applicant has identified a spectrum of missiles for a tornado region 1
site as identified in Regulatory Guide 1.76, " Design Basis Tornado for Nuclear
Power Plants." The spectrum includes the weight, velocity, kinetic erargy,
impact area and height, penetration depth, and minimum available concrete
thickness providing protection. We have evaluated this spectrum and conclude

that it is representative of missiles at the site and is, therefore, acceptable.
1

A discussion of the protection afforded safety-related ecuipment from the
identified tornado missiles including compliance with the guidelines of Regulatory
Guide 1.117, " Tornado Design Classification," is provided in Section 3.5.2 of
this SER. A discussion of the adequacy of barriers and structures cesigned to
withstand the effects of the identified tornado missiles is provided in
Section 3.5.3 of this SER. Based upon our review of tne tornado missile
spectrum, we conclude that the spectrum was procerly selected and meets the

.

requirements of General Design Criteria 2 and 4 with respect to protection

.? - b ;
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g.y against natural phenomena and missiles and the guidelines of Regulatory Guides
1.76 and 1.117 with respect to identification of missiles generated by natural
phenomena and is, therefore, acceptable.

, ,

3.5.2 Structures, Systems, and Components to be Protected from Externally

Generated Missiles

General Design Criterion 2, " Design Bases for Protection Against Natural
Phenomena," requires that all structures, systems, and comp'onents essential to
the safety of the plant be protected from the effects of natural phenomena,
and General Design Criterion 4 " Environmental and Missile Design Bases,"
requires that all structures, systems, and components essential to the safety
of the plant be protected from the effects of externally generated missiles.
The Perry site is located in tornado region 1 as identified in Regulatory
Guide 1.76, " Design Basis Tornado fo'r Nuclear Power Plants." The tornado
missile' spectrum is discussed in Section 3.5.1.4 of this SER.

' '

The applicant has identified all safety-related structures, systems, and com-
,

L. - ponents requiring protection from externally generated missiles. All safety-

related structures are designed to withstand' postulated tornado generated
missiles without damage to safety-related equipment (except for ventilation
openings described in Section 9.4.3 of this SER]. All safety-related systems
and components and stored fuel are located within tornado-missile protected
structures or are provided with tornado missile barriers. Buried safety-related
systems sucn as piping and electrical circuits are adequately protected by the

I overlaying earth and adequate manholes where necessary. The ultimate heat
sink, Lake Erie, has inherent protection against natural phenomena. Pencing

resolution of the concern identified in Section 9.4.3 of this SER, the require-

ments of General Design Criteria 2 and 4 with respect to missile protection
and the guidelines of Regulatory Guides 1.13, " Spent Fuel Storage Facility

| Design Basis," 1.27, " Ultimate Heat Sink for Nuclear Power Plants," and 1.117,

| " Tornado Design Classification," concerning tornado missile protection for
safety-related structures, systems, and comconents including stored fuel and

| the ultimate heat sink are met. Protection from icw-trajectory turbine missiles

p including comoliance with Regulatory Guice 1.115, " Protection Against Low-Trajectory
! Turbine Missiles," is discussed in Section 3.5.1.3 of tnis SER.
l

~

.? - D.
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Based on the above and pending resolution of the concern identified in Section
9.4.3 of this SER, we conclude that the applicant's list of safety-related '

structures, systems, and components to be protected from externally generated
missfies and the provisions in the plant design providing this protection are a

in accordance with the requirements of General Design Criteria 2 and 4 with
respect to missile and environmental e'ffects and the guidelines of Regulatory
. Guides 1.13,1.27,1.115 and 1.117 concerning protection of safety-related plant
features including stored fuel and the ultimate heat sink from tornado missiles
and is, therefore, acceptable,

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

. .

PROTECTION AGAINST OYNAMIC EFFECTS ASSOCIATED WITH THE POSTULATED _n
- 3.6

RUPTURE OF PIPING j,
The review perfomed under this section pertains to the app 11 cant's

program for protecting safrty-related ccmponents and structures against the
effects of postulated pipe breaks both inside and outside con:ainment.

.

The effect that breaks or cracks in high or moderate energy fluid systems'(), would have on adjacent safety-related components or structures has been
analyzed with respect to jet impingement, pipe whip, and environmental

Several means are used to assure the protecticn of these safety-effects.
They include physical separation, enclosure within suitably

e

related items.
design structures, the use of pipe wnip restraints, and the use of

i

,

i ecuipment shields.
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3.6.1 Plant Design for Protection Against Postulated Pioing
.

'

Failures in Fluid Systems Outside Containment
.

The staff's guidelines for meeting the requirements of General Design Criterion 4,
) " Environmental and Missile Design Bases," concerning protection against pcstulated

piping failures in high energy and moderate-energy fluid systems outside
containment are contained in Branch 'echnical Position ASB 3-1, " Protection

,

Against Postulated Failures in Fluid Systems Cutside Containment." The applicant.

has identified all high- and moderate energy piping systems in accordance with
these guidelines anc has also identified those systems requiring protection
from postulated piping failures. The plant design accommodates the effects of-

postulated pipe breaks in high-energy fluid piping systems outside containment
'

with respect to pipe whip, jet impingement and resulting reactive forces, and
environmental effects, and the effects of posto142ed cracks in modera..e energy
fluid systems outside containment with resr c: ta jet impingement, flooding
and other environmental effects. The e e a: 4; to protect safety-related
systems and components throughout the ;ar.i -tude physical separation,
enclosure in suitably designed structures or comoartments, drainage systems,
pipe whip restraints, equipment shields, and equipment environmental qualifica-
tion as required,

jf~' '# The applicant analyzed hign energy piping systems for the effects of pipe
hs./ wnip, jet impingement, and environmental effects on safety-related systems ano !-

:[ structures. For moderate energy systems, protection of safety-related systems j
from the jet, flooding and other environmental effects due to critical cracks

'

is incorporated into the plant design. We have reviewed the applicant's
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analysis and we conclude that the protection provided against pipe failure out-,

N_c side tcntainment is in conformance with the guidelines of Branch Technicalv

Position ASB 3-1. .

.

The main steam lines which include the outboard isolation valves and the
feedwater lines are all located in the common auxiliary building steam tunnel
and ha've been classified as part of the break exclusion boundary. The applicant
has performed a subcompartment analysis for the steam tunnel and the main

~

steam lines in order to assure that the resulting jet impingement and environ-
mental effects from a postulated full circumferential pipe break in one of .

these li.nes or a feedwater line will not result in adverse consequences. The

results of this analysis indicate that the steam tunnel structural integrity
is not affected by the pressure increase from the resulting blowdown. Main
steam isolation valve (MSIV)'functi'onal capability is assured by the environ-
mental qualification of system components to the expected condition of 330*F -

for one hour. The analysis also indicated that the MSIV closure will terminate
the blowdown at 5.5 seconds.

f
\ .e, The plant has the ability to sustain a high energy pipe creak coincident withi

a single active failure in ess' ntial systems and retain the capability fore

saie cold shutdown. For postulated pipe failures, the resulting environmental
effects do not preclude the habitability of the control roum, the accessibility
of other areas that have to be manned during and following an accident, and
the loss of function of electric power supplies and controls and instrumentation
needed to complete a safety action. Further discussion of the environmental
qualification of safety related equipment is contained in Section 3.11 of this
SER.

Based on nur review, we find that the applicant has adequately designed and
protected areas and system: required for safe plant shutcown following postulated
events, incluaing the combination of pipe failure and single active failure.
We conclude tnat the plant design meets the requirements of General Design

Criterion 4 and the criteria set forth in Branch Technical Position ASB 3-1
with regard to the protection of safety-related systems and components from a

, postulated high-energy line break and with regard to the protection of safety-
related systems and components from a postulated moderate energy line failure.

_-
,
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p) We further conclude that the plant design for the protection of. safety-related
i

c.

equipment against dynamic effects associated with the postulated rupture of
piping outside containment is acceptable.
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5. , f 3.6.2 Determination of Break Locations and Dynamic Effects Associated with

the Postulated Ruoture of Plo1no''

' ^ Our eview under Standard Rev,iew Plan 3.6.2 was concerned with the ,

locations chosen by the applicant for postulating piping failures. We also

reviewed the si:e and orientation of these postulated failures and how the
applicant calculated the resultant pipe whip and jet impingement loads which-

might affect nearby safety related ccmponents. -- -

..

' Standard Review Plan 3.6.2 also sets forth certain criteria for the
analysis and subsequent in-service inspection of high energy piping in the ..

break exclusion area of containment penetration. Breaks need not be - --

postulated in those portions of piping that meet the requirements of the - -

ASME Code, Section III, Subarticle NE-1120 and the additional design
requirements outlined in Branch Technical position MEB 3-1. Additional
in-service inspection is also required for those portions of piping.

,

r '

The following discusses open issues found in our review of FSAR
Section 3.6.2. It concludes with our findings contingent upon resolution

~

. ( -) I _ of all open issues.s- .

.. . ...-
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In Section 3.6.1 references are made to " elastic / plastic pipe whip

restraints or pipe supports which eliminate pipe whip damage." Cetails
of how pipe supports are designed for pipe whip protection and an example
of such an analysis are needed.

O

Pipe whip need only be considered in those high energy piping systems. _,
.

~

having sufficYent capacity to develop a jet stream. The means for determining ,

O

high and moderate energy lines is found in Regulatory Guide 1.46, " Protection
Against Pipe Whip Inside Containment". This criteria has been used correctly
by the applicant. Some additional information is required to clarify this

section. How is it determined that the " internal energy level associated _. ...

with whipping is insufficient to impair the safety function of any system -

or component to an unacceptable level"? Details should be provided of any

flow restrictors used.. Methods used to determine fluid reservoirs with
sufficient capacity to develop a jet stream should also be provided.

22 : 5 ::.:: _r: t 'a a- ul ... _. ...; ;;. .i :: -:,d: ;' ;';#-- :.a
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..,-_ . t. 3 . . ..: .3~~\ a -: z r : -- .: n-.: . . __2. . u n,,, a u e -.......~n ..... ..._. . .

; -~ . . -

. ::<: , .a, ;; ,,_ _:;; --. ,,-,2,:. . _ - - -_
;--

_,.
,

For determining stresses or fatigue usage factors that reouire a pipe . .

break to be postulated, plant loadings are to be those resulting from
normal and upset conditions plus an OBE. Assurances must be provided that
loads due to SRV actuation and discharge are included in the upset conditiens.

| For ASME, Section III, Class 1 piping designed to seismic Category I
|

standards, breaks due to stress are to be postulated at the following

locations :

(1) If Eq. (10), as calculated by Paragrach NB-36S3, ASME Code Section III,
If eitnerexceeds 2.4 S,, then Eqs. (12) and (13 must ce evaluated.

Eq. (12) or (13) exceeds 2.4 S , a break must be postulated. In otner

words, a break is postulated if
f

| Eq. (10) > 2.4 S, anc Eq. (12) > 2.4 S,,

or
|

|
1 Eq. (10) > 2.4 S and E;. (13) > 2.4 5

_ -
m m

.
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(2) Breaks must also be postulated at any location where the cumulative
usage factor exceeds 0.1. -

'

The above criteria is evaluated under loadings resulting from nonnal and up-

set plant conditions including the OBE. . . .. .
*

_

Any deviations from the above' criteria must be justified. . .. . .

' Are there any high energy Class 2 Class 3 or B31.1 lines? If so, _

what criteria is used for postulating breaks in these lines?
_

Any instances with limited break openings or break opening times
exceeding one millisecond must be identified. Any analytical _ methods,
representing test results or based on a mechanistic approach, used to
justify the above must be provided and explained in detail. This acplies
to containment and annulus pressurization as well as general pipe break.

.

For those portions of ASME, Section III, Class 1 piping designed to
seismic Category I standards and included in the break exclusion area breaks
need not be postulated providing the following stress criteria are met.t

,
-

(1) If Eq. (10) as calculated by Paragraph NS-2653, ASME Code, Section III
~,

does not exceed 2.4 S ,, a break need not be postulated.

(2) If Eq. (10) does exceed 2.4 S,, then Eqs. (12) and (13) must be

evaluated. If neither Eq. (12) or (13) exceeds 2.4 S , a break needm

In other words, a break need not be postulated i.f:
! not be postulated.

Eq. (10) < 2.4 5,
|

or
Eq. (10) > 2.4 S and Eq. (12) < 2.4 S,m

and

.

Eq. (13) < 2.4 Sm

(3) Breaks need not be postulated as long as the cumulative fatigue usage

factor is less than 0.1.

-
.

.
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(4) For plants with isolation valves inside containment, the maximum stress, j

as calculated by Eq. (9) in ASME Code Section III, Paragraph NB-3652 1

under the loadings of internal pressure, deadweight and a postulated
piping failure of fluid systems upstream or downstream of the contain- -

.

ment penetration area must not exceed 2.25 S,. m. ,r q.

.

The above criteria is evaluated under loadings resulting from nomal and .: :

upset plant conditions including the OBE. ~

In addition, augmented inservice inspection is required on all piping .|
in the break exclusion area. -

_

.

The applicant must provide assurances that their criteria for piping .

in the break exclusion arers complies with the requirements outlined above

and those of Standard Review Plan 3.6.2.
.

Are there any Class 2, Class 3, or 931.1 piping in the break exclusion

areas. If so, what criteria is used in their design?
. - -

A list of all systems included in the break exclusion areas must be4

included in the FSAR. In addition, break exclusion areas should be shcwn

on the appropriate piping drawings. ,

' Provide an example of the detailed stress analysis done on a welded
attachment to a process pipe. In addition, provide details of the stress

analysis done for the head fitting for the main steam line.

When providing protecticn frcm pipe whip, assurances must be provided

tnat all poten+.ial targets are examined. Provide a definition for limits
of strain wnich are similar to strain leveis allowed in restraint plastic
mem:ers.

" Piping systems are designed so that plastic instability cces not occur
in the pipe at the design dynamic and static loacs unless damage studies are*

perfomed which snow the consecuences do not result in direct damage to any
essential system or ccmconent." Provide a list of lccations where this
technicue has been used and an example of the studies performed.

.
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When evaluating the effects of jet impingement loads it is the staff's*

Assurances must beposition that all potential targets must be evaluated.
What

.
provided that your analysis has considered all potential targets.
service limits are used for piping wnen evaluating jet impingement loads?

.

Reference is made to the use of a suitable dynamic load factor (DLF).
-

Provide an example of its use. How is it determined that it is suitable? .

In the discussion about snubbers, reference is made to "other simul.taneous

loads". It further states that these loads are combined by SRSS. What are

these loads?
.

" Piping integrity usually does not depend upon the pipe whip restraints
for any loading combination." List all those locations and loading comoinations

, What service limits are used in the design of the pipe whip,,

(') where it does.
restraints?'-

Ouring hot functional testing what critical locations inside containment

are monitored?

Standard Review Plan 3.6.2 allows a 10% increase in yield strength to
account for strain rate' effects. Any locations where an increase in the
yield or ultimate strength greater than 10% has been used must be identified.
Justification for any increase greater than 10% must also be provided.

We haveOur review of Section 3.6.2 includes all tables and figures.
several cuestions pertainint to tables and figures.

Provide a schedule for the completion of any table that is incompleta.
Are all postulated break locations in the recirculation system shown'

(Figure 3.6-66)? Where are breaks postulated in these figures (Figures
3.5-71, 3.6-73, 7.3-74, 3.5-77, 3.5-78, 3.5-79, 3.5-80)? Indicate the
location of valves in this .ine (Figure 3.5-75).

_
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Based on our review of FSAR Section 3.6.2 and subject to the satisfactory

resolution of the identified open,' items, our findings will be as follows:

The applicant has proposed criteria for determining the location, type,
-

and effects of postulated pipe breaks in high energy piping systems and ''

The applicant _

postulated pipe cracks in moderate energy piping systems.
} , ,has used the effects resulting from these postulated pipe failures to

_ . .
. .;

evaluate the design of systems, components, and structures necessary to
-.

safely shut the plant down and to mitigate the effects of these postulated
piping failu'res. The applicant has stated that pipe whip restraints, jet ~

~

impingement barriers, and other such devices will be used to mitigate the
-

effects of these postulated piping failures.

We have reviewed these criteria and have concluded that they provide for

a spectrum of postulated pipe breaks and pipe cracks which includes the
most likely locations for piping failures, and that the types of breaks and

We find that the methods used
,,

their effects are conservatively assumed.
,-]

to design the pipe whip restraints provide adequate assurance that they willt 1 We furtherfunction properly in the event of a postulated piping failure.
conclude that the use of the applicant's proposed pipe failure criteria in
designing the systems, ccmponents, and structures necessary to safely shut
the plant down and to mitigate the consequences of these postulated piping
failures provides reasonable assurance of their ability to perfonn their
safety function following a failure in high or moderate energy piping systems.
The applicant's criteria ecmply with Standard Review Plan Section 3.6.2
and satisfy the applicable portions of General Design Criterion 4.

.
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3.7.3 Soismic Subsystem Analysis

The review perfomed under Standard Review Plan Section 3.7.3 included
the applicant's dynamic analysis of all seismic Category I piping systems.
In addition to operating transient loads such as suppression pool loads,~

this analysis also considers abnomal loadings such as an earthquake.
.,

,
,, ;

.

For the dynamic analysis of seismic Category I piping, each pipe line
was idealized as a mathematical model consisting of lumped masses connected

.

The stiffness matrix for the piping system wasby elastic members. This includes the ., ,

determined using the elastic properties of the pipe.
_ effects of, torsional, bendirg, shear, and axial defomations as well as

,

Next, the mode shapes and the
change in stiffness due to curved members.

The dynamic response of the
undamped natural frequencies were obtained. For
system was calculated by using the response spectrum method of analysis.
a piping system which was supported at points with different dynamic excita-
tions, the response spectrum analysis was perfomed using the envelope

Alternately, the multiple support. ^ ,

response spectrum of all support points.
/

excitation t alyses methods may have been used where separate acceleration
'

- .

time-histories were applied to each piping system support points.i

The following discusses open issues found in our review of FSAR
It concludes with our findings which are contingent upon

|

Section 3.7.3.
the resolution of all open issues.

The discussion on "Different Seismi.c Movement of Interconnected
"The stresses thus obtained

Ccmponents" requires some clarification.
for each natural mode are then superimcosed for all modal displacements
of the structure by the SRSS (square root sum of the squares) methed."
provide an example of this type of analysis.

What criteria is used to detemine whether or not a mode is significant?.

"'E 2n a ecmcenent is covered by the ASME Boiler and Pressure Vessel
Code, the stresses cue to r31ative displacements as obtained abcve are

Oces this statement pertain to piping"

treated as secondary stresses.
,

or supcorts?
/

he. A em
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" Seismic analyses were performed for those subsystems that could be
modeled to correctly predict the seismic response." What procedure was
used for the other systems? Prov'ide an example of those systems and the

analysis done..

It is the staff's position that closely spaced modes be combined by one of ,

the procedures identified in Regulatory Guide 1.92. What procedure is used~

in the BOP design to account for closely spaced modes? What is meant by
" Closely spaced phase modes"? Show how modal phasing can be determined .

from a respohse spectrum analysis. _ _

Standard Review Plan 3.7.3 requires that 5 OBEs of 10 cycles each -

be used for design. Any deviations from the requirements of the SRP must

be justified. How many OBE cycles are considered in the NSSS and BOP

designs?
'-e - :::;_ '.e..'M ' r ; t: :':::: :Pf::: ': ..: p e :': 1
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In the discussion concerning the modeling of piping part (a) discussing
decoupling of the main steam and branch lines is not a criteria.

Mention is made of using 33 hert: as a cutoff frequency for seismic
analysis. At some point in the FSAR the applicant must address the
frequencies of 50 to 60 hert: and greater that come frem the suppression

pool hydrodynamics.

or flexible equipment, the ecuivalent static load is taken as the"c
,

product ofl.5 times the equipment mass and the peak floor response spectrum
l value." Regulatory Guide 1.1C0 allows the use of the 1.5 factor for verifying

the integrity of frame tyce structures. For equipment having. configurations

otner than a frame type structure, justification is required for the use

of the 1.5 factor.
When using the double sum method to combine modal resocnses, the

product of the rescanses of the closely spaced acces should be taken as

an absoluta value.

.:~~~
.
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Assurances must be provided that the modeling of valves with offset

motor operators is detailed enougti to provide acceleration values to be
used for valve qualification.

"In addition, the effects of modes not included are added to the
SRSS response as one tenn, using the acceleration at the highest frequency _ .

'

'

..

.

from the SRSS response under 33 hertz to obtain the total response." _

.

. . _ _ ,

Provide an example of the analysis done here.

The infomation presented in Table 3.7.11 is not straightforward.
-

Provide en explanation of this table. . ~

Based on our review of FSAR Section 3.7.3 and subject to the satisfactory
.

resolution of the identified open items, our findings will be as follows:

The scope of review of the seismic system and subsystem analysis for
the Perry plant included the seismic analysis methods for all Category I

It included review of procedures used for modelingsystems and ccxnponents.
The review included design

and evaluating Category I systems and components.
i ;

' criteria and procedures for evaluation of the interaction of non-Category I'#

piping with Category I piping. The review also included criteria and seismic
analysis procedures for reactor internals and Category I piping outside'

containment.

| The system and subsystem analyses are perfomed by the applicant on
Modal response spectrum multidegree of freedom and timean elastic basis.

history metheds fom the bases for the analyses of all major Category I
When the modal response spectrum method is used,systems and ccmconents.

gcverning res:ense parameters are c:moined by the square root of the sum

f of the squares rule. However, the absolute sum of the modal rescenses are

used for modes with closely scaced frequencies. The square root of the suml
'

of the squares of the maximum c: directional responses is used in accounting
for three ccmeonents of the earthquake motion for both the time history and

A vertical seismic systam dynamic analysis isresponse spectrum methods.

emcloyed for all systems and ccmconents.

We c:nclude that tne seismic system and subsystem analysis precedures

and criteria procosed by the applicant provice an acceptable basis for the
seismic design of systems and ccmconents.

.i' 't. *;
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3.9 MECHANICAL SYSTEMS AND COMPONENTS

The review perfonned under Standard Review Plan Sections 3.9.1 through

3.9.6 pertains to the structural integrity and operability of various
Our review is not l.imited , - . _ . . ,

safety-related mechanical components in the p1 ant.
~ ' lo~ASME Code components and supports, but is extended at other components.. -..3

y-

such'as control rod drive mechanisms, certain reactor internals, ventilation ,~'

|
'

ducting, cable trays, and any safety-related piping designed to industry
standards other than the ASME Code. We review such issues as load combu.ations,

..
;

allowable stresses, rtthcds of analysis, suninary results, and pre-operational.
Our review must arrive at the conclusion that there is adequate ,

__

~

testing.

assurance of a mechanical component perfonning its safety-related function

under all postulated combinations of nonnal operating conditions, system
operating transients, postulated pipe breaks, and seismic events,

3.9.1 Scecial Taoics for Mechanical Comconents
j

The review perfonned under Standard Review Plan Section 3.9.1 pertainsj
to the design transients, computer programs, experimental stress analyses and

;

elastic-plastic analysis methods that were used in the analysis 'of seismic

Category I ASME Code and non-Code items.

Additionally, we have contracted with Pacific Northwest Laboratories

to perfonn an independent analysis of a sample piping system in the Ferry
This analysis will verify that the samole piping system meets theplant.

We will report the results of tnis
apolicable ASME Code requirements.
inceoendent piping analysis in a supolement to this Safety Evaluation Recort.

Ccmouter programs were used in the analysis of specific ccmponents.
A list of t.% ccmouter programs used in tne dynamic and static analyses to
determine the structural and functional integrity of these ccmcenents must
be included in the FSAR along with a brief description of eacn program.

' Design control measures, which are recuired by 10 CFR Part EC, Apcendix 3,
The

recuire that verification of the ccccuter programs also be includec.
apolicant has not provided verifica:icn for all of :ne listed c:mouter programs.

-

.
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In addition, the programs DYREC and DYNAL are not included in the

list of ccmputer programs used. ,-

Any reference to the ASME Boiler and Pressure Vessel . Code should ,

, , -include the part being referenced. _ __

.. _ . _ , ._.

'How many SRV cycles have been used in the design of components and. . _

. ;' ' ''

|
systems for the NSSS and BOP scope? How many ADS cycles.?. _ .

..

~'
.

| It is stated that elastic-plastic methods of analysis may be used ,

.-for some components. ' We would like to review the analysis procedures ~

that would be used if an elastic-plastic analysis was done. . . _ . ..

Based upon our review of FSAR Section 3.9.1 and contingent on the
satisfactory resolution of the open items, our findings will be as follows.

The methods of analysis that the applicant has employed in the design
of all seismic Category I ASME Code Class 1, 2 and 3 components, cocconent

supports, reactor internals, and other non-Ccde items are in confomance
. . _ ,

with Standard Review Plan 3.9.1 and satisfy the applicable portions of;-

General Design Criteria 2, 4,14 and 15.'"

The criteria used in defining the applicable transients and the ccmputer
codes and analytical methods used in the analyses provide assurance that
the calculations of stresses, strains, and displacements for the above noted

items confom with the current state-of-the-art and are adecuate for the
design of these items.

Dynamic Testinc and Analysis of Systems. Ccmacnents. and Ecui: ment3.9.2

The review perfomed under Standard Review Plan Secticn 3.9.2 pe. ainsc

to the criteria, testing procedures, and dynamic analyses emolayed by the
applicant to assure the structural integrity and operability of piping systems,
mecnanical equipment, reactor internals and their succorts under vibratory

Seismic qualification of safety-related mecnanical equi; ment willloadings.
::e reviewed by the Equipment Qualification Branch.

.
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Piping vibration, thermal expansion,.and dynamic effects testing will
be conducted during a preoperational testing program. The purpose of these

,

tests is to assure that the piping vibrations are within acceptable limits
and that the piping system can expand thermally in a manner consistent with. _ .

the design intent. During the Perry plant's preoperational and startup _ --

~~~ testing pVogram, the applicant will test various piping systems for abnormal- ,

~ steady-state or transient vibration and for- restraint of thermal growth.
--

This test program must comply with the ASME Code, Section III, paragraphs
'

NS-3622, NC-3622, and NO-3622 which requira that the designer be responsible ._

'
--

by observation during startup or initial operation, for ensuring that the
. -

vibration of piping systems is within the acceptable 1.evels. In addition, -

pipe whip restraint initial clearances will be checked, as will snubber
The test program should consist of a mixture of instrumented measure-response.

ments and visual observation by qualified personnel. The applicant will be
-

required to provide a sumary of the results of this test program upon its
completion.~'

i
'

The applicant's discussion of the testing program in the FSAR is too-

general and should be redone. More detail of what will actually be done
must be provided. The applicant has not given a clear description of the
NSSS acceptance criteria for steady-state piping vibrations. The B0P program

has not been adequately described. What are the acceptance criteria for

steady-state vibrations? For transient vibration? Will snubbers be cnecked?
To wnat transients will the piping be subjected? Which lines, if any, will be

,

instrumented? If not instrumented, how will the visual observations be

performed and on what size pipe lines? The staff's positicn is that

accactance limits for vibration s.}ould be based on half the encurance lim.:
as defined by the ASME Code at 10 cycles.

In the discussion en thermal expansion testing of the main steam line,'

reference is made to the piping system shaking down after a few thermal

ex ansien cycles. Provide an ex=lanation of this statement.

It is stated in the FSAR that Perry will be the cro tyce for the

238 3%R/5. Provice a commitment that the testing program will be

equivalent to that required by Regulatory Guide 1.20 for prototype reacters. .

s

:
.
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"In addition to the above components, vibration measurements of the

core spray sparger will be measurgd during the preoperational testing of
that system at the designated prototype 251 BWR/6 plant (Grand Gulf)."
Show how this will be applicable to Perry.

- It appears that some results from Grand Gulf will be used in the-
- -

' evaluation and qualification of reactor internals at Perry. Show that .
-

the similarity between the two sets of internals is sufficient to allow
direct comparisons. .

"These periods will be determined from a comprehensive dynamic model
-

of the RPV and internals with 12 degrees of freedom." It is not clear .

what is actually done here. How can a model be comprehensive and have

only 12 degrees of freedom?
- -.

Previous analyses for other nuclear plants have shown that certain reactor
system components and their supports may be subjected to previously under-

'' estimated asymetric loads under the conditions that result from thei
- - postulation of ruptures of the reactor coolant piping at various locations.'

The applicant has described the design of the reactor internals for
blowdown loads only. The applicant should also provide information on

asymmetric loads. It is, therefore, necessary to reassess the capability of
these reactor system comoonents to assure that the calculated dynamic
asymetric loads resulting from these costulated pipe ruptures will be within
the bounds necessary to provide high assurance that the reactor can be brought

safely to a cold shutdown condition. The reactor system comconents that

require reassessment shall include:

a. Reactor pressure vessel

b. Core succorts and other reactor internals
c. Control rod drives

ECCS piping that is attached to the primary coolant pipingc.
e. Primary coolant piping

f. Reactor vessel supports

. .

.
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The following infomation should be included in the FSAR about the

effects of postulated asynnetric 1.,0CA loads on the above mentioned reactor _

system components-and- the various cavity structures.

1. jrovide arrangement drawings of the reactor vessel support systems in ..
.. _

" ,

' sufficient detail to show the geometry of all principal elements and .. . . , .

7
_

_

materials of construction. .
.. 7_ ... .

If a plant-specific analysis will not be submitted for your plant,2.
provide supporting infomation to demonstrate that the generic plant _

-

__

analysis under consideration adequately bounds the postulated accidents. g _ .. .. ._
at your facility. Include a comparison of the geometric, structural

mechanical, and themal-hydraulic similarities between your facility _

and the case analyzed. Discuss the effects of any differences.

Consider all postulated breaks in the reactor coolant piping system,
-

3.
including the following locations:

Steam line no::les to piping tenninal ends.
-.

a.

b. Feedwater nozzle to piping teminal ends.~

Recirculation inlet and outlet nozzles to recirculation pipingc.
tenninal ends.

Provide an assessment of the effects of asymmetric pressure differentials *
on the systems and comoonents listed above in ccmoination with all
external loadings including safe shutdown earthouake loads and other

Thisfaulted condition loads for the postulated breaks described above.
assessment may utili:e the following mechanistic effects as applicable:

Limited displacement -- break areasa.

b. Fluid-structure interaction
Actual time-dependent forcing functionc.

d. Reactor support stiffness

e. Break opening times.

"Blowcown jet forces at the location of the ructure (reaction forces),
transient differential pressures in the annular regicn between the comcenent
and the wall, and transient differential pressures across the core barmi

,

within tre r actor vessel.
.

. _ _ _ _ . ._ _. . .- . _ . . . - _ .
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4. If the results of the assessment on item 3 above indicate loads leading

to inelastic action of these systems or displacement exceeding previous
design limits, provide an evaluation of the inelastic behavior (including
strain hardening) of the material used in. the system design and the .

-

~ effect of the l'oad transmitted to the backup structures to which these .-

systems are attached. , _
. :-. .

5. For all analyses performed, include the method of analysis, the structural~

and hydraulic computer codes employed, drawings of the models employed
- ' and cdmparisons of the calculated to allowable stresses and strains or

deflections wich a basis for the allowable values. - ...;

6. Demonstrate that safety-related components will retain their structural
integrity when subjected to the ccmbined loads resulting from the loss-
of-coolant accident and the safe shutdown earthquake. .

7. Demonstrate the functional capability of any essential piping when
,

subjected to the combined loads resulting frem the loss-of-coolant'"

accident and the safe shutdown earthquake.'

,.

The applicant has outlined his' approach for determining the forcing
functions considered in the system and component dynamic analyses of reactor
structures for normal operation and anticipated transients. These methods

are a combination of analytical methods and predictions based on data from

previously tested reactor internals of a similar design. The forcing function

information is combined with dynamic modal analysis to form a basis fer
interpretation of the pre-operational and initial startup test results.

.

Medal stresses are calculated and relationships are obtained between sensor
rescenses and peak ccmponent stresses for each of the lower modes.

!

,
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e '|\. IThe applicant has comitted to vibrational measurement and inspection

programs to,be conducted during preoperational and initial startup testing.u- . . a ,we 4. ,- +. s ~.s-n . m
5eseong will be in accordance wit}Lthe_ guidelines of Regulatory Guide 1.20, ..

c

g
" Comprehensive Vibration Assessment program for Reactor Internals During

Preoperational and Initial Startup Testing" for prototype plants. _ ,

These tests will be conducted in three phases. These are preop _erational . n :

tests prior to fuel loading, zero-power tests with fuel, and initial start- -

up tests. During preoperational testing, steady-state test conditions .

will include' balanced (two-pump) and unbalanced (one-pump) operation of
the recirculation system with flow over the full range up to rated flow.
Transient flow conditions will include single and dual pump trips from .

0
rated flow. Test duration will ensure that a minimum of 10 cycles of
vibration will be experienced by the critical components. Inspection of

internals will be conducted before and after the test. The tero-power
'

tests with fuel are to verify the anticipated effects of the fuel on the
~ vibration response of internals prior to criticality. Test flow conditio.ns

will be similar to the preoperational tests. During the initial startup*

..

tests, flow conditions will be s'imilar to the other tests except that power
will be up to 100 percent of rated. The primary purpose of these tests is

to verify the anticipated effect of two-phase flow.
j

Vibration sensor types will include strain gages, displacement sensors

(linear variable transfomers), and acceleremeters. Acceleremeters wil' be

provided with double integration signal conditioning to give a dirolacement
Sensor locations and measured parameters will incluce the following:

I output.

Too of shroud head, lateral acceleration and 'disclacement.
;

T00 of shroud, lateral disclacement.
Jet pumo riser braces, bending and extension strains.
Jet cump diffuser, lateral motion or bending strain.
Control rod drive housings, bending strain.
Incore housings, bending strain.
Core soray internal piping, tending strain.

The applicant will be required to provide a brief sumary of tne resuit::
of this test program upon its completion.

.

. _ .
_ _ _- .
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Recently, cracking has taen observed in BWR jet pump hold down beamt.
The resolution of this problem may affect the design or testing of the

,

Perry jet pumps. (See IE Bulletin 80-07.) .

_. . Based upon our review of FSAR Section 3.9.2.1 and contingent.upon the.
-.

,

. . satisfactory resolution of the open items, our findings will .be;as..follows:. -.
,...

The vibration,-thermal expansion,-and. dynamic effects. test program .-_ .

which will be conducted during startup and initial operation on specified
-

high and moderate energy piping, and all associated systems, restraints.and
~ supports is an acceptable program. The tests provide adequate assurance. that

~

|
the piping and piping restraints of the system have been designed to withstand'

vibrational dynamic effects due to valve closures, pump trips, and other
Inoperating modes associated with the design basis flow conditions.

addition, the tests provide assurance that adequate clearnaces and free move-
.

'

ment of snubbers exist for unrestrained thermal movement of piping and

supports during normal system heatup and cooldown operations. The planned-

tests will develop loads similar to those experienced during reactor operation.
| $

|
,

This test program complies with Standard Review Plan Section 3.9.2 and
constitutes an acceptable basis for fulfilling the applicable requirements
of General Design Criteria 14 and 15.

Based upon our review of FSAR Section 3.9.2.3, 3.9.'.4, and 3.9.2.6 and
subject to resolution of the above open issue, our findings are as follows:|

|

The preoperational vibration program planned for the reactor internals
provides an acceptable basis for verifying the desien adecuacy of tnese internalsi

uncer test loading conditions c:mparable to these that will be experienced
The ccmoination of tests, predictive analysis, and post-during oceration.

test inscection provide adecuate assurance that the reactor internals will,
during their service lifetime, withstand the flow-induced vibrations of
reactor aceration without loss of structural integrity. The integrity of

tne reactor internals in service is essential to assure the procer posi-ioning
of reactor fuel assecolies and unimpaired operaticn of the ::ntrol red

The conduct ofassemblies to permit safe reactor operation and shutdown.
One preccerational vibration tests is in c:nformance with tne provisions of
Regulatory Guide 1.20 and Standard Review Plan Section 3.9.2, and satisfies .

the apolicable requirements of General Design Criteria 1 and 4

5-3:1
-

__- _ __
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The applicant has analyzed the reactor, its internals, and unbroken
loops of the reactor coolant press'ure boundary, including the supports,

for the combined loads due to a simultaneous loss-of-coolant accident
and safe shutdown. earthquake. We cannot finalize our review in this area
until the applicant _ submits the infornation requested dnder. .the new loads . . '_. ~[.~~

program.'(ann'uluspressurization) , .
_._

,

Based upon our review of the FSAR Section 3.9.2.5 and subject to re.clution

of any open items, our findings are as follows:
_

The dynamic system analysis perfonned by the applicant provides an
acceptable basis for confinning the structural design adequacy of the reactor, _
its internals, and unbroken piping loops to withstand the combined dynamic
loads of postulated loss of coolant accident (LOCA) and the safe shutdown

earthquake (SSE). The analysis provides adequate assurance that the

combined stresses and strains in the components of the reactor coolant
system and reactor internals do not exceed the allowable stress and strain

) limits for the materials of construction, and that the resulting deflections
-

or displacements at any structural elements >f the reactor internals will
not distort the reactor internals geometry to the extent that core cooling.

The methods used for component analysis have ,been foundmay be impaired.
to be compatible with those used for the system analysis. The proposed

combinations of ccmponent and system analyses are, therefore, acceptable.

The assurance of structural integrity under LOCA and SSE conditiens
for the most adverse postulated loading event provides added confidence
that the design will withstand a spectrum of lesser pipe breaks and seismic

Acccmolishment of the dynamic system analysis constitutesloading events.
an acceptable basis, for complying with Standard Review Plan Section 3.9.2
and for satisfying the soplicable requirements of General Cesign Criteria 2

and 4.

2 .C

- *
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(~ ASME Code Class 1, 2, and 3 Components, Comoonent succorts, and ~~ --3.9.3
Core Sucoort Structures ' ~

'

Our review under Standard Review Plan Section 3.9.3 is concerned witbI
the structural integrity and operability of pressure-retaining components,

'' their' suoports, and core support structures which are designed in accordance ,
. _. -._

;
~ ' with the American Society of Mechanical Engineers (ASME) Boiler. and. Pressure .3

.

- -

This review is . .

- Vessel Code, Section III, or earlier industrial standards.'~

divided into three parts, each of which is discussed briefly below.
.

'

- - The first area of review is the subject of load combinations methodology
.-

_

used in load / response combinations and &llowable stresses. The applicant.has
-

provided a commitment that all ASME Class 1, 2, and 3 components, component
supports, core support structures, control rod drive components, and other

-

reactor internals have been analyzed or qualified in accordance with the ref-
erenced loading combinations.

7

Several references are made throughout this section to allowable stcesses'

for bolting. Specifically, what allowable stress limits are used for bolting
for (a) equipment anchorage, (b) component supports, and (c) flanged

connections? Where are these limits defined?

Are there any Class 1 systems in the BOP scope of responsibility?
TheseThe tables in this section provide the major source of information.

tables should be carefully examined by the applicant to ensure clarity
and continuity.

Based on our review of FSAR 3.9.3.1 and contingent upon the satisfactory
resolution of the open issue, our findings will be as follows:

| The specified design and service combinations of 1cadings as applied
to ASME Code Class 1, 2, and 3 pressure retaining components in systems

designed to meet seismic Category I standards are such as to provide assurance
that, in the event of an earthquake affecting the site or other service
loadings due to potulated events or system operating transients, the
resulting combined stresses imposed on system comocnents will not exceed

allowable stress and strain limits for the materials of construction.
Limiting the stresses under sucn loading combinations provides a conservative

.
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basis for the design of system components to withstand the most adverse
combination of loading events wittinut loss of struc ural integrity. The
design and load combinations and associated stress and defonnation limits -- .

specified for ASME Code Class 1, 2, and 3 components comply with Standard __; ,,

- Review Plan Section 3.9.3 and satisfy the appifcable portions of Gen.eral , . 3; _;;

Design Criteria 1, 2, and 4. .
.

. ..
.

.

The second area of review in this section concerns the criteria used by
the applicant in designing its ASME Class 1, 2, and 3 safety and relief -

valves, their attached piping, and their supports. We have specifically . _-

reviewed the applicant's compliance with Regulatory Guide 1.67, " Installation
* <-*W be* r- c) M-6 % h cfof Overpressure Protective Devices".

33 p.,--f..-w o n .rA c. su rip %3 %d r upper,=4 4. oe =t .
3

Based upon our review of FSAR section 3.9.3.3 and contingent upon the
satisfactory resolution of the open items, our findings will be as follows:

-

The criteria used in the design and' installation of ASME Class 1, 2,
and 3 safety and relief valves provide adequate assurance that, under~

, discharging conditions, the resulting stresses will not exceed allowable
,

stress and strain limits for the materials of construction. Limiting the

stresses under the loading combinations associated with the actuation of:

these pressure relief devices provides a conservative basis for the design
;

and installation of the devices to withstand these loads without loss of
structural integrity or imoairment of the overpressure protection functicn.
The criteria used for the design and installation of ASME Class 1, 2, and
3 overpressure relief devices constitute an acceptable basis for meeting the
applicable requirements of General Design Criteria 1, 2, 4,14, and 15 and
are consistent with those s:ecified in Regulatory Guide 1.67 and Stancard Review

Plan Section 3.9.3.

The third area of our review in this section was tne criteria used by
the applicant in the design of ASME Class 1, 2, and 3 com;:enent supports.
All comoonent supcor s have been designed in accorcance with Subsection NF

of tne ASME Code, Section III.

I .'

1- ?C
_
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N. j We have reviewed ~ the applicant's design criteria pertaining to buckling
of component supports. With respect to buckling, we find the applicant's
criteria acceptable. As previously discussed, the allowable stress limits
for support bolting of Class 1, 2, and 3 components should be provided.

" ~ The applicant states that "For the NSSS scope of supply, no valve, - _
._

operators which are mounted on Class 1 piping will be used as component
~~

supoorts.". Are any valve operators mounted on ASME Class 2 and 3 or
-

ANSI B31.1 piping used as component supports? If so, provide a listing
~ ~~of these and an example of the analysis done. Similar information is al.so --

required for the BOP scope of responsibility.

Not enough detail is provided on the design and testing of snubbers.
Do the design loads on the snubbers include those frem SRV discharge and
the LOCA? What are the criteria used for the snubber tests? A description
of the actual tests are also required.

._.

Into what c:.tegory are the stresses due to differential anchor support
..

movements placed for supports in the 80P scope of responsibility.

What elastic / plastic analysis has been done on supports? Provide

an example of a typical analysis.

Based on our review of FSAR section 3.9.3.4 and contingent upon
resolution of the open items, our findings will be as follows:

.

f

3 -is .'
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The specified design and service loading combinatior.s used for the design
..-

of ASME Code Class 1, 2, and 3 component supports in systems classified as
.

seismic Category I provide assura'nce that, in the event of an earthquake or
other service loadings due to postulated events or system operating transients,

~ the resulting combined stresses imposed on system components will not exceed - _

.-

allowable stress and strain limits for the materials of construction. . , -.7..

t.imiting the stresses under such4cading combinations provides a conserva-
tive basis for the design of support components to withstand the most adverse .
combination of loading events without loss of structural integrity or supported

~ component operability. The design and service load combinations. and associated .

. . . .

stress and defomation limits specified by ASME Code Class 1, 2, and 3 - .-
,

component supports comply with Standard Review Plan Section 3.9.3 and satisfy
the applicable portions of General Design Criteria 1, 2, and 4.

3.9.4 Control Rod Drive Systems

.']
Qur review under Standard Review Plan Section 3.9.4 covers the design

.
of the hydraulic control red drive system up to its interface with the'

We reviewed the analyses and tests perfomed to assunt thecontrol rods.
structural integrity and operability of this system during normal operation and
under accident conditions. We also reviewed the life-cycle testing perfomed
to demonstrate the reliability of the control rod drive system over its

40-year life.

The apolicant has made reference to allowable deformations but they are

not defined or listed. This must be included in the FSAR.

Based upcn our review of FSAR Section 3.9.4 and contingent uoan the

satisfactory resolution of the ccen items, our findings are as follows:

The design criteria and tne testing program conductec in verification
of ne mechanical operability and life cycle cacacilities of the conrci rod
drive system are in confomance witn Standard Review Plan Section 3.9.4
The use of these criteria provide reasonable assurance that the system wili~
function reliably wnen recuired and will fom an accectable basis for
satisfying the mechanical reliability requirements of General Design

Criterian 27. .

.

I M7
..
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3.9.5 Reactor Pressure Vessel-Internals - - .

_ _ _ . . __

Our review under Standard Review Plan Section 3.9.5 is concerned with
the load combinations, allowable stress limits, and other criteria used in

" the design of the Perry reactor internals. The applicant has stated that- .

-

-- - the reactor internals-have been designed in accordance with . Subsection NG, .~ .. .

" Core Support Structures", of the ASME Code, Section III. The descriptions-

-

of the configuration and general arrangement of the reactor internal
structures, components, assemblies snd systems has been reviewed and foundi ,

to be quite'ccmplete. . . . .

--

What feedwater sparger design is used at Perry? The applicant should

provide a commitment to NUREG-0619.

Have the reactor internals placed in the "other internals" category
been seismically analyzed to show that they will not comprcmise the

-

integrity of seismically. qualified reactor internals during the SSE.

Based upon our review of FSAR Section 3.9.5 and contingent upon the'/ ;

satisfactory resolution of the open items, our findings will be as follows:#
| v

The specified transients, design and service loadings, and combinationI

of loadings as applied to the design of the Perry reactor internals provide
reasonable assurance that in the event of an earthquake or of a system
transient during nomal plant operation, the resulting deflections and
associatec stresses imposed on these reactor internals would not exceed

allowable stresses and defomation limits for the materials of construction.
Limiting the stresses and defomations under such loading combinations
orovides an acceptable basis for the design of these reac:ce internals
to withstand the most adverse loading events which have been postulated
to occur during the semice lifetime withcut loss of structural integrity

| or imcaiment of function. The design procedures and criteria used by the

applicant in the design of the Ferry reactor internals comply with Standard
Review Plan Secticn 3.9.5 and ccnstitute an acceptable basis for satisfying
the apolicable recuirements of General Design Criteria 1, 2, a and 10.

|

| ~
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3.9.5 Inservice Testino of Pumas and Valves . - . . .

..
- . _ -

In Sections 3.9.2 and 3.9.3 ff this Safety Evaluation Report we
discussed the design of safety-related pumps and valves in the Perry
facility. The design of these pumps and valves is intended to demonstrate , ,

..

'' that they will be capable of perfoming their safety function (open, close,
. ;....

,~~ - start, etc.) at any time during the plant life. However, to provide added . , . . .

assurance of the reliability of these ecmponents, the applicants will .
. _

These tests areperiodically test all its safety-related pumps and valves. .

.

perfomed in' general accordance with the rules of Section XI of the ASME
. ,..

These tests verify that these pumps and valves operate successfully
-- ;.

Code.
Additionally, periodic measurements are made of variouswhen called upon.

parameters and ccmpared to baseline measurements in order to detect long-
Our review undertem degradation of the pump or valve perfomance. ~

Standard Review Plan Section 3.9.6 covers the applicant's program for

f preservice and inservice testing of pumps and valves.
We give particular

attention to those areas of the test program for which the applicant'

requests relief frem the requirements of Section XI of the ASME Code.
, ,

s '

The apolicant must provide a ccmitment that the inservice testing of
ASME Class 1, 2, and 3 components will be in accordance with the revised
rules of 10 CFR, Part 50, Section 50.5Ea, paragraph (g).

The applicant has not yet submitted its program for the preservice and
inservice testing of pumps and valves; therefore, We have not yet c moleted

our review.

Any requests for relief frem ASME Section XI should be submitted as

soon as possible.

Tnere are several safety systems connected to the reactor coolant

pressure boundary that have design pressure below the rated reactor coolant
There are also some systems which are rated at full

system (RCS) pressure.
reactor pressure on the discharge side of pumos but have pump suction below

In order to protect tnese systems frca RCS pressure, two orRCS pressure.

.

-

_ - - _ _ _ -.
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more isolation valves are placed.in. series to. form the interface between the .

\ ,.

high pressure RCS and the low pressure systems. The leak tight integrity of
these valves must be ensured by periodic leak testing to prevent exceeding
the design pressure of the low pressure systems, thus causing the inner- ,

'

system LOCA.
.

'' Pressure isolation valves are required to be category A.or AC per ... .. n

IW-2000 and to meet the appropriate requirements of IW-3420 of Section XI - _ _ . _ _

of the ASME Code except cs discussed below. _ , ,

Limiting Conditions for Operation (LCC) are required to.be. added to.the_
~ ..."

technicai ~ specifications which will require corrective action; i.e., shut. ; .

down or system siolation when the final approved leakage limits are not
Also, surveillance requirements, which will state the acceptable leakmet.

rate testing frequency, shall be provided in the technical specifications. ,

Periodic leak testing of each pressure isolation valve is required to
be perfomed at least once per each refueling outage, after valve maintenance
prior to return to service, and for systems rated at less than 50% of RCS'

design pressure each time the valve has moved from its fully closed position
unless justification is given. The testing should also be performed after all
disturbances to the valves are complete, prior to reaching power operation

following a refueling cutage, maintenance, etc.

f
The staff's present position on leak rate limiting conditions for-

operaticn must be equal to or less than 1 gallon per minute for each valve'

(GPM) to ensure the integrity of the valve, demonstrate the acequacy of the
|

redundant pressure isolation function and give an indication of valveI

degaadation over a finite period of time. Significant increases over this

limiting value would be an indication of valve degradation from one test to

anotner.

Leak rates higner than 1 GPM will be considered if the leak rate
enanges are below 1 GPM above the previous test leak rate or system design

These items will becrecludes measuring i GPM with sufficient accuracy.
reviewed on a case by base basis.

|

| -
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The Class 1 to Class 2 boundary will be considered the isolation point

which must be protected by redundant isolation valves.

In cases where pressure isolation is provided by two valves -both will ,

be independently leak tested. When three or more valves provide isolation,
,

.

only two of the valves need to be leak tested.
,

Provide a list of all pressure isolation valves included in your
..

testing program along with four sets of Piping and Instrument Diagrams
which describe your reactor coolant system. pressure isolation valves.
Also discuss in detail how your leak testing program will conform to the
above staff position.

'

We will report the resolution of these issues in a supplement to the

Safet/ Evaluation Report.
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4.3 Nuclear Desian' -

*
- - - - -

r. .
, .

The staff review of the nuclear des,ign was based on information supp1 fed by the
applicant, in the FSAR and the referenced topical reports. The staff review
was conducted within the guidelines provided by SRP Section 4.3.

4.3.1 Design Bases - -- '

Design bases are presented which comply with the applicable GDC. Acceptable
fuel design ilmits are specified (GDC 10), a negative prompt feedback
coefficient is specified (GDC 11), and tendency toward divergent operation
(power oscillation) is not permitted (GDC 12). Design bases are presented
which require a control and monitoring system (GDC 13) that automatically
initiates a rapid reactivity insertion to prevent exceeding fuel design limits
in normal operation or anticipated transients (GDC 20). The control system is
required to be designed so that a single malfunction or single operator error
will cause no violation of fuel design limits (GDC 25). A standby liquid

.-. . control system is provided which is capable of bringing the reactor to cold
) shutdown conditions (GDC 26), and the control system is required to control,

~

reactivity changes during accident conditions when combined with'the engineered
safety features (GDC 27). Reactivity accident conditions are required to be
limited so that no damage to the reactor coolant system boundary occurs<

(GDC 28).

The staff finds the design bases presented in the FSAR acceptable.
,

4.3.2 Design Description

Descriptions of the first cycle enrichment distribution, burnable poison
loading, plutonium buildup, delayed neutron fraction, neutron lifetir.X and
core burnup have been provided. The values presented for these parameters are
consistent with the design bases and are acceptable.

Power Distribution

i

! The staff has reviewed the methods used by GE to predict pcwer distributions
during core lifetime (see Section 4.3.3 celow). These methods have been .
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[ compared to measured power distributions in operating BWRs to demonstrate their ~

-

acceptability. Power distributions are controlled during reactor operation by
adherence to predetermined control, rod sequences so as to limit the maximum

heat generation rate and minimum critical power ratio to values specified in
the Technical Specifications. Power distributions will be monitored during
reactor operation by the incore detector system. This system, described in the
GE Topical Report APED-5076, "Incore Monitoring System for General Electric

~ '

Water Reactors," consists of a source range monitoring subsystem (up to 10 5 *

full power), an intermediate range monitoring subsystem (10 s to 0.2 full
power), and an average power range monitoring subsystem (s0.05 - 1.5 full -

power). In addition a traversing incore probe (TIP) subsystem is used to
calibrate the local power range monitors and to obtain detailed axial power
distributions.

The intermediate range and average power range monitoring subsystems are each
equipped with trips to scram the reactor if core flux levels reach undesirable
values. These systems satisfy GDC 13 with respect to neutron flux moritoring.

' ' A comparison of calculated and measured power distributions is given in
NE00-20946, "8WR Simulator Verification Methods" (see Section 4.3.3 below).,.

This comparison demonstrates that GE design methods are capable of adequately
representing reactor operating states.

The staff conclu' des that discussions of power distributions in Section 4.3 and
in the other documents referenced above are acceptable. The staff further
concludes that the information presented concerning monitoring of power
distributions presented in the FSAR and in Topical Report NED0-20340, " Process
Computer Performance Evaluation Accuracy," is acceptable.

Reactivity Coefficients

The most significant reactivity coefficients with respect to the stability and
dynainic behavior of the reactor are the void coefficient and the Doppler
coefficient. Of less significance is the moderator temoerature coefficient.
The fuel temperature, or Doppler, coefficient of reactivity will be ncgative at

January 12, 1982 4-2 EERRY-SER INPUT SEC 4.3-
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I. all operating conditions and times in life. The moderator void coefficient .

will also be always negative. The presence of negative Doppler and void
coefficients during all operating cpnditions satisfies GOC 11 which requires a
negative prompt reactivity coefficient in the power operating range. The -

moderator temperature coefficient may become slightly positive for certain
operating conditions (very low power at end of life), but its effect is '

,
overshadowed by that of the other coefficients. GE has submitted a Topi~ca1 ' ~ :_

. Report, NED0-20964, " Generation of Void and Doppler Reactivity Feedback for -

Application to BWR Design," which describes the methods used to obtain void and
Doppler Reactivity coefficients. This report is currently under review (see -

Section 4.3.3 below), and the staff concludes, based on the review to date,
.

that predictions of the various reactivity coefficients are suitably performed. '

The calculated values of void and Doppler coefficients are multiplied by design
conservatism factors and used in a point kinetics neutronics model to calculate

,

the results of plant transients. Comparison of such calculations with
experiments (for example, the Peach Bottom 2 turbine trip tests) have shown

" them to be nonconservative for certain core-wide transients involving
,

_ ,' overpressurization and rapid void collapse. Accordingly, the staff requires
that such transients be analyzed by the recently approved ODYN code, which is
described in NED0-24154, " Qualification of the One-Dimensional Core Transient
Model for Boiling Water Reactors," Volumes 1, 2, and 3. This code has been

verified by comparison with the Peach Bottom 2 tests and others. The staff
concludes that the ODYN code provides an acceptable calculation of
pressurization transients when used in the manner prescribed in the letter
dated February 4, 1981 from R. Tedesco (NRC) to G. G. Sherwood (GE). The point
kinetics code is acceptable for other transients when the design conservatism
factors are used.

Control Reouirements

To allow for changes in reactivity due to reactor heatup (fuel and moderator
temperature rise and void formation), load following (transient xenon),
equilibrium xenon and samarium, ano fuel burnuo with consequent fission product

buildup, a significant amount of excess reactivity is built into the core at
beginnint of life. In SWRs tais excess reactivity is accounted for by the

.

,

-;
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control rods except for a portion of that needed to account for fuel burnup.<

That portion is accounted for by burnable poison located in the fuelx-

assemblies. The burnable poison al,so functions to shape the radial and axial
power. -

The applicant has presented data to show that sufficient control exists to --

satisfy the above requirements with enough additional control to provide a cold '
xenon-free effective multiplication factor {0.99 at the most reactive point in
the core lifetime with the rod having the highest worth stuck out of the core.
NE00-29046 provides comparisons of calculated and measured cold critical states

and provides a demonstration that calculation of shutdown margins is adequate. -

The staff concludes that suitably conservative assessments of reactivity
control requirements have been made and that adequate reactivity control has
been provided to ensure shutdown capability, even with one rod stuck out of the
Core,

A standby liquid control system is provided which is completly independent of
~ the control rod system and is capable of shutting down the reactor and

I maintaining it in the cold shutdown state at any time in core life. This

satisfies the shutdown reactivity requirement of GDC 26.

Control Rod Patterns and Reactivity Worth

Startup and operation of the reactor will be performed by manipulation of
control rods and control of recirculation flow. The control rods will be
withdrawn 'n sequence according to predetermined patterns. These patterns are'

established in such a way that the following design criteria are met:

(1) Control rod worths shall be limited so as to have acceptable consequences
if a rod is dropped from the fully inserted to a withdrawn position (rod

'

drop accident).

(2) Control rod withdrawal increments of rod worth snall be limited so that
withdrawal of a control rod by one notch does not produce a period that
cannot be handled by the operator.

January 12, 1982 4-4 PERRY SER INPUT SEC 4.3
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f'.' (3) In BWR-6 reactors, certain of the rods may be withdrawn in gangs of three .

or four rods at a time. Analyses have been done to show that the above
design criteria are met for such withdrawals.

.

During operation, the rod patterns are monitored by the rod pattern control
system function of the rod control and information system up to the preset

-power: level (*20 percent power). Above this power level, rod worths are not
,

-

sufficient to violate the above criteria. .The rods are withdrawn in the bar.ked
position withdrawal sequence which is described in Topical Report NED0-21231,
" Banked Position Withdrawal Sequence." This report has been reviewed and
accepted by the staff, and the staff concludes that this operating mode is
acceptable for use in the Perry reactor.

Stability

The stability of large boiling water reactors to xenon oscillations has been
discussed in the GE Topical Report APED-5640 " Xenon Considerations in Design of

'' Large Boiling Waters Reactors." These studies show that a BWR will be stable
to any xenon-induced power oscillation because of the damping effect of the. _ ,

large, negative, spatially varying void coefficient. In addition, attempts to
induce undamped xenon oscillations in operating BWRs confirm the presence of a
large damping effect.

#
i
; The staff concurs with the conclusion that large SWRs will be stable to

xenon-induced power oscillations.

This satisfies part of GDC 12, which requires that power oscillations which can
result in conditions exceeding specified acceptable fuel design limits are not
possible or can be reliably and readily detected and suppressed.

| Thermal-hydraulic stability is discussed in Section 4.4 below.

Criticality of Fuel Assemblies

,

The staff has reviewed the information presented regarding criticality of fuel
1

assemolies in storage and handling operations. Calculations are performed fori

higher-than-normal enrichment fuel assemblies, and no credit is taken for

.".
January 12, 1982 4-5 PERRY SER ' INPUT SEC 4.3-
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(] burnable poison in the fuel. The K,ff value for two bundles side by side in a
'-

.

.

pool is $0.74. Four bundles in a square arrangement have a K,ff value of

*0.90. An array of 12-14 fuel bundles is required for criticality if no
gadolinia is assumed to be present.' An array of 16 to 20 fresh fuel bundles
are required for criticality if gadolinia is assumed to be present.

'

-

Vessel Irradiation _

Neutron fluences at the inside surface of the pressure vessel have been
calculated using a one-dimensional discrete ordinates code in an infinite -

cylinder geometry. Design radial and axial power distributions are used and ~ -

.

the calculation is performed with the axially peaked value of the flux. An -

azimuthal peaking factor is applied to the calculated flux to obtain the peak
in the azimuthal direction. Operation at full power for 40 years with an
80 percent utilization factor was assumed. Anisotropic scattering effects were
included outside the core and the resultant fluence was 4.3 x 1018 neutrons per

for neutrons having energies greater than one million electron-volts.2cm
.,

)
- The staff concludes that the calculation method used to obtain the vessel''-

fluence is state of the art and is acceptable. The staff further concludes
that the core and externals have been properly modelled and that suitable

values of vessel fiuence have been obtained.

i

4.3.3 Analytical Methods

| The staff reviewed and evaluated the information presented on the analytical

methods. The basic calculational procedures which are used by GE for

generating neutron cross sections are part of its so-called Lattice Physics
Model. In this model, the neutron spectrum is divided into energy regions and

,

a different technique is used in each region. The fast groups (fission source
energy range) are treated by multigroup integral collision probabilities to
account for geometrical effects in fast fission. Epithermal cross sections are

calculated by the 81 method of the widely used GAM coce. Resonance energy

cross sections for this energy range are calculated by using the intermediate
resonance approximation wi*.h energy- and position-cependent Dancoff factors

included. The thermal cross sections are ccmputed by a THERMOS-type program.
|

January 12, 1982 4-6 GERRY4ER~ INPUT-SEC 4:3
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(D This program accounts for the spatially varying thermal spectrum throughout a
~

.

)
O fuel bundle. These calculations are performed for an extensive combination of

parameters including fuel enrichment and distribution, fuel and moderator
temperatures, burnup, voids, void tiistory, the presence or absence of adjacent
control rods, and gadolinia concent.ation and distribution in the fuel rods.

-

As part of the Lattice Physics Model, three-group two-dimensional XY diffusion
calculations for one or four fuel bundles are performed. In this way, local - a

fuel rod powers can be calculated as well as single bundle or four bundle (with
or without a control rod present) average cross sections.

.-

GE has submitted a licensing topical report NEDE-20913-P, " Lattice Physics

Methods," which describes in detail the procedures outlined above. The staff

has reviewed this report and has concluded that the discussion therein permits
a knowledgeable person to conclude the methods employed are state of the art.
The staff further concluded that the methods satisfy the provisions of the SRP .

for core physics methods and are acceptable.

The single- or four-bundle average neutron cross sections which are obtained
from the Lattice Physics Model are used in either two- or three-dimensional

diffusion calculations. Two-dimensional XY calculations are usually performed

in three groups at a given axial location to obtain gross power distribution,
and reactivities. The three-dimensional diffusion calculations use one energy

group and can couple neutronic and thermal-hydraulic phenomena. These
three-dimensional calculations are performed using 24 axial nodes and one

radial node per fuel bundle. This three-dimensional calculation provides power

distributions, void distributions, control rod positions, reactivities,
eigenvalues and average cross sections for use in the one-dimensional axial

calculations. The three-dimensional calculations have been described in a
topical report, NED0-20953, "Three Dimensional BWR Core Simulator". The staff

has reviewed this report and has reached similar conclusions to those reached

for the Lattice Physics Methods report.

The one-dimensional calculation referred to above is a soace-time diffusion
calculation wnich is coupled to a single channel thermal-hydraulic model. This

axial calculation is used to generate the scram reactivity function for various

core operating states. This one-cimensional space-time code has been compared
_

_
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by GE with results obtained using the industry standard code, WIGLE, and shown
~

-

,

to be conservative. The staff consultant, Brookhaven National Laboratories,#

has performed an extensive study of BWR scram reactivity behavior (BNL-NUREG-

50584, "A Dynamic Analysis of BWR 3 cram ' Reactivity Characteristics") and has
concluded that the end of cycle all rods out configuration represents the
limiting condition for BWR scram system effectiveness. Thus, the staff con- .

cludes that the method and assumptions used by GE to obtain the scram reactiv- .:-

ity curve are acceptable. (See discussion under Reactivity Coefficients above

for application of the scram curve.)

The Doppler, moderator void, and moderator temperature reactivity coefficients .

are generated in a straightforward manner from data obtained from the Lattice
Physics Model. The effective delayed neutron fraction and the prompt mode ,

neutron lifetime are computed using the one-dimensional space-time code. The

power coefficient is obtained by appropriately combining the moderator void,
Doppler, and moderator temperature reactivity coefficients.

GE has submitted a licensing topical report, NEDO-20964, " Generation of Void

and Doppler Reactivity Feedback for Application to BWR Design." The staff is
currently reviewing this report. Based on the review to date, the staff does

not anticipate any major changes to the methods. (See comment in Section 4.3.2

above.)

The effect of spatially varying xenon concentrations on the stability of a
boiling water reactor is specifically discussed in GE Topical Report APED-5630.
These studies show that a BWR will be stable to any xenon-induced power
oscillations because of the damping effect of the large, negative, spatially

varying void coefficient.

Comparisions between calculated and measured local and gross power distribu-
tions have been presented by the GE in two topical reports, NED0-20939,
" Lattice Physics Methods Verification," and NEDO-20946, " SWR Simulator Methods
Verification." Local (intra-bundle) power distribution comparisons i. re made
to data abtained from critical experiments and from gamma scans performed on

operating plants. Gross radial and axial power distributions obtained from
operating plants have been ccmpared with values predicted by the SWR simulator

January 12, 1982 4-8 PERRY SER INPUT SEC 4.3



I . . . . _ _ . . . _ _ . . _ . . _ ._ .. - . __ -. .. __ .

. .
. . .a.. 9

-1
..9. .

i
?
t

code. These comparisons have yielded values for calculational uncertainties to ."(;
be applied to power distributions. Comparisons have also been made of calcu-

lated values of cold, xenon-free reactivity and hot operating reactivity of a
number of operating reactors as a function of cycle exposure. These compari-

sons have been used to establish shutdown reactivity requirements.

-^

The staff has reviewed the two topical reports, NE00-20939 and NE00-20946, and
found them acceptable for reference in licensing actions. - ' - ~

-
:

-
-

4.3.4 Evaluntion Finding -

.

The applicant has described the computer programs and calculational' techniques
used to predict the nuclear characteristics of the reactor design and has pro-

'

vided examples to demonstrate the ability of these methods to predict experi-
mental results. The staff concludes that the information presented adequately .

demonstrates the ability of these analyses to predict reactivity and physics
characteristics of the Perry plant.

.-

f
i To allow for changes of reactivity due to reactor heatup, changes in operating

conditions, fuel burnup, and fission product buildup, a signficant amount of
excess reactivity is designed into the core. The applicant has provided sub-
stantial information relating to core reactivity requirements for the first
cycle and has shown that means have been incorporated into the design to con-
trol excess reactivity at all times. The applicant has shown that sufficient
control rod worth is available to shut dcwn the reactor with at least a 1.0
percent.\k/k subcritical margin in the cold condition at any time during the
cycle with the hignest worth control rod stuck in the fully withdrawn position.

On the basis of its review, the staff concludes that the applicant's assessment
of reactivity control requirements over the first core cycle is suitably con-
servative, and that adequate negative worth has been provided by the control
system to ensure shutdown capability. Reactivity control reouirements will be
reviewed for additional cycles as this information beccmes available.

.
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(. The staff concludes that the nuclear design is acceptable and meets the .I
s' requirements of GDC 10, 11, 12, 13,'20, 25, 26, 27, and 28. This conclusion is

based on the following: .

.

(1) The applicant has met the requirements of GDC 11 with respect to prompt

_

inherent nuclear feedback characteristics in the power operating range by
'

calculating a negative Doppler coefficient of reactivity
~~ -

-

using calculational methods that have been found acceptable-

The staff has reviewed the Doppler reactivity coefficients in this case -

and found them to be suitably conservative.

(2) The applicant has met the requirements of GDC 12 with respect to power .

oscillations that could result in conditions exceeding specified
acceptable fuel design limits by:

.,

4
*

showing that such power oscillations are not possible and/or can be-
-

easily detected and thereby remedied

using calculational methods that have been found acceptable-

The staff has reviewed the analysis of these power oscillations in this
case and found them to be suitably conservative.

(3) The applicant has met the requirements of GDC 13 with respect to provision
of instrumentation and controls to monitor variables and systems that can

affect the fission process by

|

providing instrumentation and systems to monitor the core power-

distribution, control rod positions and patterns, and other process
variables such as temperature and pressure

providing suitable alarms and/or control room indications for these-

monitored variables

:

January 12, 1082 4-10 PERRY SER INPUT SEC 4.3
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2. The applicant has met the requirements of GDC 12 with respect to power-

.

oscillations which could result in conditions exceeding specified
acceptable fuel design limits by:

.

showing that such power oscillations are not possible and/or can be-

easily detected and thereby remedied, and - ---
*

using calculational methods that have been found acceptable ~-

Th'e staff has reviewed the analysis of these power oscillations in this
~ ~~case and found them to be suitably conservative.

(3) The applicant has met the requirements of GDC 13 with respect to provision
of instrumentation and controls to monitor variables and systems that can
affect the fission process by .

providing instrumentation and systems to monitor the core power-

distribution, control rod positions and patterns, and other process~ '
7

# variables such as temperature and pressure.,
.

providing suitable alarms and/or control room indications for these-

monitored variables

(4) The applicant has met the requirements of GDC 26 with respect to provision
of two indepencent reactivity control systems of different designs by

having a system than can reliably control anticipated operational-

occurrences

having a system that can hold the core subcritical under cola-

conditions

having a system that can control planned, normal power cnanges-

-2
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(5) The applicant has met the requirements of GDC 27 with respect to .'

reactivity control systems that have a combined capability in conjunction
with action by the emergency core cooling system reliably controlling
reactivity changes under postulated accident conditions by

,

providing a movable control rod system and a liquid poison system - !-

performing calculations to demonstrate that the core has' sufficient ;
..-

shutdown margin with the highest worth stuck rod
.

(6) The applicant has met the requirements of GDC 28 with respect to --

postulated reactivity accidents by

meeting the fuel enthalpy limit of 280 cal /gm-

meeting the criteria on the capability to cool the core-

C using calculational methods that have been found acceptable for-

(_,, - reactivity insertion accidents
.

(7) The applicant has met the requirements of GDC 10, 20, and 25 with respect

i to specified acceptable fuel design limits by providing analyses
t

| demonstrating
!

that normal operition, including the effects of anticipated-
t

operational occurrences, have met fuel design criteria
1

that the automatic initiation of the reactivity control system-

ensures that fuel design criteria are not exceeded as a result of
anticipated operational occurrences and ensures the automatic

| operation of systems and components important to safety under
accident conditions

| that no single malfunction of the reactivity control system causes-

violation of the fuel design limits

_.

,
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4.4 Thermal Hydraulic Design _

-

4.4.1 Thermal Hydraulic Design Bases

.

The thermal-hydraulic safety design bases for Perry Units 1 and 2 can be
summarized as follow:

~~

-

:

(1) No fuel damage occurs as a result of moderate frequency transient events..
Specifically, the minimum critical power ratio (MCPR) operating limit is
specified such that at least 99.9 percent of the fuel rods in the core are
not expected to experience boiling transition during the most severe - - :

moderate frequency transient events.
.

(2) The core and fuel design basis for steady-state operation, i.e., MCPR and

LHGR limits, have been defined to provide margin between steady-state

operating conditions and any fuel damage condition to accommodate uncer-
tainties and to assure that no fuel damage results even during the worst

^ moderate frequency transient condition at anytime in life.
,. ;

U
(3) No undamped oscillations or other hydraulic instabilities should occur for

normal operation nor for the most severe moderate frequency transient

event.

4.4.2 Thermal-Hydraulic Design Methodology

4.4.2.1 Critical Power Ratio (CPR) Correlation

The occurrence of boiling transition is a function of the local steam quality,
toiling length, mass flow rate, pressure, flow gecmetry, and local peaking
pattern. The (critical) quality at which boiling transition occurs as a
functi'on of the distance from the equilibrium boiling boundary is predicted by
the GEXL (General Electric Critical Quality, X - Boiling Length) correlation.c
The GEXL correlation is described in the General Electric Company Topical

Reports, NE00-10958A, " General Electric Thermal Analysis Basis (GETAB): Data,

Correlation, and Design Apolication," January 1977 and NEDE-24196, "Sasis for
BWR 6 8 x 8 Fuel Thermal Analysis Application," Decemoer 1979. The figure of
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[' merit used for reactor design and operation is the critical power ratio, the
'

.

ratio of the critical bundle power to the operating bundle power. This

correlation and supporting topical. reports have been reviewed and approved by
the staff.

*

Critical power tests have been run on prototypical 8 x 8 fuel bundles with two
water rods. Test data for cosine axial heat flux shapes indicate that the

~

water rods do not affect the GEXL capability of predicting the bundle critical
power performance for hundle radial peaking patterns typical of 8 x 8 retrofit
fuel. We have previously found that the GEXL data base, which includes top and
bottom peaked axial heat flux distributions, combined with the two water rod
data demonstrate the adequacy of the GEXL correlation to predict critical powe=
in both 8 x 8 and 8 x 8 retrofit bundles; We have previously concluded that
the GEXL correlation is acceptable for both 8 x 8 and 8 x 8 retrofit fuel
application.

4.4.2.2 Thermal Hydraulic Stability
.m

(.- Recent BWR fuel design changes, decreasing the fuel rod size and increasing the
gap cenductance (due to prepressurization of the fuel), are reducing BWR
stability margins. The maximum decay ratio for most BWRs has increased and now
exceeds 0.5, which has been the General Electric design criteria for BWR
stability. GE now proposes a decay ratio of 1.0 for their thermal hydraulic
stability criteria.

The Perry stability analysis resulted in a maximum decay ratio of 0.97 for
| end-of-life cycle. The staff has not approved the proposed stability criterion

of a 1.0 decay ratio or the FABLE Code used to calculate the decay ratio. This

code is described in General Electric Coacany Topical Report,

NED0-21506, " Stability and Dynamic Performance of the General Electric Boiling

| Water Reactor," January 1977.

To further evaluate tnis criterion and other stability criteria, we are per-

forming a generic study of the hydrodynamic stability cnaracteristics of lignt

|
water reactors under normal operation, anticipated transients, and accident

! .:
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L- conditions. The results of this study will be applied to our review and [

acceptance of stability analyses and analytical methods now in use by the
reactor vendors. The staff has previously approved for operation cycle 1 core
designs having calculated maximum decay ' ratio values as high as 0.7 during
initial cycle. We have not accepted the analyses for later cycles which have
higher calculated decay ratios, comparable to the 0.97 value calculated for '

-

Perry. '

While we continue our generic evaluation, we have concluded that the Perry core
design stability will be acceptable for cycle 1 only.

However, in order to provide additional margin to stability limits, natural --

~~

circulation operation of Perry Units 1 and 2 will be prohibited until our
review of these conditions is completed. Any action resulting from our study
will be applied to Perry Units 1 and 2. The applicant has indicated in

.

response to our question that they will accept the resolution of this issue
done by Licensing Review Group II (LRG-II) and the staff. This is acceptable

~

to the staff. In addition, we will condition the operating license to require
that a new stability analysis be submitted and approved prior to second cycle''

. _ . -
,

operation.

4.4.3 Design Abnormalities
|

4.4.3.1 Crud Deposition

Crud deposition causes flow reduction in some light water reactor cores. How-

ever, measurement of core flow by jet pump pressure drop and core plate pres-
sure drop will provide adequate indication of flow reduction, if it should
occur. Tecnnical Specifications will be modified to require that the core ficw
be checked at least once every 24 hours to verify that the core flow is con-

|
sistent with the rated flow along the power / flow control line. This frequency
is sufficient to detect crud deposition effects. For pressure drop considera-

tions in design analysis, it is assumed that a conservative amount of crud is
deoosited on the fuel rods and the fuel rod spacers. This is reflected in a

| decreased flow area, increased friction factors, and increased spacer loss
coefficients. The effect of this crud deposition is to increase the core

,

!
~

January 12, 1982 4-15 PERRY SER INPUT SEC 4.3

. _ _ _ - - - -



._ _ .. _ . .. . _ . . . _ . _..g
..

,~ }e *

it
i

-}:
1: :

pressure drop by approximately 1.7 psi. We conclude that the assumptions --

regarding crud deposition used in design analyses in conjunction with the
required flow monitoring are acceptable.

_

4.4.4 Loose Parts Monitoring

.

The applicant has provided a description of the Loose Parts Monitoring System ?
(LPMS) which will be used by Perry Units 1 and 2. The design will include two
sensors at each selected natural collection region. Twelve sensing channels

(6 channel pairs) will be provided to detect a loose part that will weigh
-

0.25-30 lbs and will impact with kinetic energy of 0.5 ft-lb within 3 ft of -

each sensor. In response to a question, the applicant has committed to follow
the recommendations of Regulatory Guide 1.133, Revision l'(May 1981). Alarm

settings will be established based on the baseline data taken during startup
testing at selected nominal power levels. The staff has evaluated the Perry .

Units 1 and 2 LPMS by comparing it with the equipment and procedures used on
other comparable plants, taking into account pertinent differences. In

.-

addition the applicant has provided a detailed discussion of the operator
V' training program for operation of the LPMS, planned operating procedures and

record keeping procedures. We will require that location of the required
sensors, limiting conditions for operation, and surveillance requirements be
included in the Technical Specifications in accordance with Regulatory
Guide 1.133, Revision 1 (May 1981). We will require that the notification of
loose parts be done as summarized in Regulatory Guide 1.16, " Reporting of
Operating Information - Appendix A Technical Specifications. Based on our

review and the design and submittal commitments made by the applicant, the

! staff concludes that an acceptable LPMS and program will oe implemented for

Perry Units 1 and ''.

4.4.5 Thermal-Hydraulic Models

1

Steady-state thermal hydraulic analyses was performed using the multichannel
'

thermal-hydraulic model ISC0R computer code. The ISCCR code and another GE

Code PANACEA (3 dimensional SWR core simulator) use the same steacy state

thermal hydraulic model as described in NECO-20953A, dated January 1977. The

staff finds this description is inadequate. In response to our question, the
^
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applicant has committed to supply proper documentation of the ISC0R code. The -

steady-state operation MCPR limit originally proposed was based upon calcula-
tions using the REDY rradel describe.d in General Electric Topical Report,
NEDO-10802. The results from tests performed at Peach Bottom-2 revealed that
in certain cases the results predicted by REDY are nonconservative. Therefore,

we are requiring the applicant to use the ODYN code to analyze the following -

transients: (1) feedwater controller failure - maximum demand, (2) generator
load rejection, and (3) turbine trip with and without bypass. The 00YN code
is described in General Electric Topical Reports NE00-24154 and NEDE-24154-P

and has been previously accepted by the staff.

The MCPR during significant abnormal events is calculated using SCAT code, a
transient core heat transfer analysis code. This code is based on a multinode,

single channel thermal-hydraulic model which requires simultaneous solution of
partial differential equations for the conservation of mass, energy, and
momentum in the bundle, and which accounts for axial variation in power
generation. The primary inputs to the model include a physical description of

~

the bundle, and channel inlet flow and enthalpy, pressure and power generation
as functions of time. This code is described in detail in General Electric-

Topical Report, NED0-20566. In response to our question, the applicant has
agreed that they have used modified SCAT code in conjunction with ODYN code forI

GETA8 MCPR evaluation of all the transients. The applicant has committed to

supply the proper documentation of this code. Upon receipt of proper docu-
mentation from the applicant, we will verify that these codes are acceptable
and that the applicant has calculated correctly the steady-state operating

i limit for the minimum critical power ratio.

4.4.6 Thermal-Hydraulic Comparison

|
| A summary of the thermal-hydraulic parameters for Perry Units 1 and 2 is given

in Table 4.4-1. A comparison with the parameters for Hatch-2 and Grand Gulf

core designs are given for reference. The Hatch-2 core design has been ore-

viously approved in the Safety Evaluation Report issued in June 1978 and Hatch-2
is an operating reactor. The Grand Gulf Core cesign has been previously approved

in the Safety Evaluation Report issueu in August 1981.

.

| ~

1
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/f* The primary difference in core design between Perry Units 1 and 2 and Grand

Gulf Units 1 and 2 and Hatch-2 is size. Perry Units 1 and 2 have 748 bundles

compared to 800 bundles for Grand G.ulf and 560 bundles for Hatch-2. Perry and

Grand Gulf have higher power density compared to Hatch-2. The design thermal -

power for Perry is 3579 MWt compared to 3833 MWt for Grand Gulf and 2436 MWt
-

for Hatch-2. The average orifice pressure drop for Perry as compared to Grand
Gulf and Hatch-2 is lowest in the central region of the core (5.71 psia vs. ;

5.78 psia vs. 8.0 psia) and is higher than Hatch-2 and lower than Grand Gulf in -

the peripheral region of the core (18.68 psia vs. 19.16 psia vs. 16.52 psia).
Hatch-2 is a BWR/4 core and Perry and Grand Gulf are BWR/6 cores. All use the -

prepressurized 8 x 8 retrofit (P8 x 8R) fuel assemblies. The Perry thermal

hydraulic design is comparable to that of Grand Gulf and Hatch-2.

4.4.7 Single Looo Operation
.

Since no analysis has been presented for minimum critical power ratio limits or
stability characteristics for single loop operation, we will require by

Q Technical Specifications that single loop operation will not be permitted until
supporting analyses are provided and approved.; v.- .

4.4.8 Conclusions and Summary

The thermal-hydraulic design of the core for Perry has been reviewed. The

acceptance criteria used as the basis for our evaluation are set forth in the;

i

!
Standard Review Plan (SRP), NUREG-0800 in 4.4, 4 ction II, " Thermal and Hydrau-

lic Design Acceptance Criteria." The scope of L w review included the design
criteria, core design, and the steady-state analysis of the core thermal-
hydraulic performance. The review concentrated on the differences between the
proposed core design and those designs that have been previously reviewed and
found acceptable by the staff. It was found that all such differences werei

acceptable. Perry's thermal-hydraulic analyses were performed using
appropriate methods and correlations and this is acceptable to the staff.

i The staff concludes that the initial core has been designed witn appropriate
margin to ensure that acceptacle fuel design limits are not exceeded during

%
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\ Table 4.4-1 Thermal-hydraulic design parameters

- . - . . - - - . .

~~ ~ ~~ *

Hatch-2 Grand Gulf 1 & 2 Perry 1 & 2
(218-560) (251-800) (238-748)

0
~ ~~ .

~ ~ isign thermal-output - MWt 2,436 3,833 3,579
.

Final feedwater temperature (FFWT) 'F 420 420''- -420

Steam flow rate at FFWT - 106 lbs/hr 10.47 16.49' 15.4
Core coolant flow rate .106 lb/hr 77.0 112.5 104.0
Fzcdwater flow rate - 106 lb/hr 10.44 16.46 15.367

~

Steam pressure, nominal in steam down psia 1,020 1,040 1,040 '
'~

.

Steam pressure, nominal core design psia 1,035 1,055 1,055 '
'

Average power density - kw/ liter 49.15 54.1 54.1
M ximum linear thermal output - kw/ft 13.4 13.4 13.4
Average linear thermal output - kw/ft 5.38 5.9 5.9 .

Core total heat transfer area - ft2 54,879 78,398 73,303

Fuel type P8 x 8R P8 x SR P8 x 8R
^*

\._,.o}terrodsperbundle
2 2 2

B

re inlet enthalpy at FFWT - 8tu/lb 526.9 527.9 527.7
,

Core maximum exit void within assemblies - % 76.3 76.0 76.0
Core average void, active coolant - % 42.2 41.0 41.4
Active coolant flow area per assembly, in2 15.824 15.164 15.164

Core average inlet velocity, ft/sec 6.6 7.07 6.98
Total core pressure drop psia 23.9 26.74 26.40
Core support plate pressure drop psia 19.46 22.32 22.0
Avorage orifice pressure drop psia

Central region 8.0 5.78 5.71
Peripheral region 16.52 19.16 18.68

Number of fuel rods per bundle 62 62 62

Rod outside diameter - in
Fuel rod 0.483 0.483 0.483
Water rod 0.591 0.591 0.591

Active fuel length - in 150 150 150

Rod pitch - in 0.640 0.640 0.640

-:
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(. steady-state operation and anticipated operational occurrences. The thermal-' .

s hydraulic design of the initial core, therefore, meets the requirements of
General Design Criterion 10, 10 CFR.Part 50, and is acceptable for preliminary
design approval. This conclusion is based on the applicant's analyses of the

core thermal-hydraulic performance which were reviewed by the staff and found

to be acceptable.

The applicant has committed to a preoperational and initial start-up test pro-
gram in accordance with Regulatory Guide 1.68 to measure and confirm thermal-
hydraulic design aspects. The st.aff has reviewed the applicants preoperational -

and initial start-up test program and has concluded that it is acceptable.
'

However, prior to final design approval and issuance of an operating license,
the staff will require the applicant to resolve the following:

Provide acceptable documentatior, of the ISC0R code used in the thermal--

hydraulic analyses and modified SCAT Code (for use with 00YN Code) used
in all the GETAB-MCPR evalution of the transients for Perry.

.-

Provide by separate amendment, the operating limit MCPR as calculated by-

_

including the 00YN methods.

The following items need to be addressed in the Technical Specifications:

!

1

Single loop operation is not permitted unless supporting analyses are-

provided and approved;
,

l

|

! Operation in a natural circulation mode is not permitted while we continue-

our generic evaluation of thermal-hydraulic stability for B'nRs; and

The core flow should be checked at least once every 24 hours to account-

| for possible effects of crud deposition.

!

|

- .

.
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In addition, a license condition will be imposed as follows:
.

'

.

v

Operation beyond Cycle 1 is not permitted until stability analysis is-

provided and approved. -

The applicant's response to Item II.F.2, "The Need for Additional Instrumenta-
-

'

tion for Detection of Inadequate Core Cooling (ICC)," of NUREG-0737, "Clariff- :
cation of THI Action Plan Requirements," has recently been received. The

applicant is a member of the BWR owner's Licensing Review Group II (LRG-II).
The staff is pursuing with LRG-II group the need for additional instrumentation
needed for detection of ICC. The staff's conclusions concerning this issue
will be applied to Perry Nuclear Power Plant. ~

These issues will be addressed in the input to the final SER for Perry FSAR.

.

1

'
'

s. .
,

i

|

| .

~

.

-
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f 4. 6 Functional Desian of Reactivity Control Systems
_ . _ _ _ . . . _

[he control rod drive system (CRDS) and recirculation flow control system
(RFCS) are designed to control rea'ctivity during power operation. Reactivity
is controlled in the event of fast transients by automatic rod insertion. In
the event the reactor cannot be shut down with the control rods, the operator
can actuate the standby liquid control system which pumps a solution of sodium
pentaborate into the primary system. The evaluation of the functional design
of the standby liquid control system can be found in Section 9.3.5 of this
report.

.

Reactivity in the core is' controlled by the CROS via movable control rods.

interspersed throughout the core. These rods control the overall reactor
power level and provide the principal means of quickly and safely shutting
down the reactor. This is the normal method of making large changes in reactor-

power, such as daily or weekly load shifts requiring reductions and increases
of power.

.,

t Each control rod is moved by a separate hydraulic control unit. A supply pump.-

provides the hydraulic control units with water from the condensate storage
tank for cooling the reds and for moving them into and out of the core, with a
spare pump on standby. The pump also provides water to a scram accumulator in
each hydraulic control unit to maintain the desired water inventory. When
necessary, the accumulator forces water into the drive system to scram the
control rod connected to that hydraulic control unit; at lower pressures the
volume of water in the scram accumulator is sufficient to scram the rod. At
higher pressures, most of the water to scram is provided from the reactor
vessel. A single failure in a hydraulic control unit would result in the
failure of only one rod.

The CRDS has been designed to permit periodic functional testing during power
operation with the capability to test individual scram channels and motion of
individual control rods independently. The CROS is designed so that failure
of all electrical power will cause the control rods to scram, thereby protecting
tne reactor. Sased on the above, we conclude that the requirements of General

.

Design Criterion 23, " Protection System Failure Mode"are satisfied./ -

. |. O*
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Preoperational tests of the control rod drive hydraulic system will be conducted.

to determine capability of the system. Start-up tests will be conducted over
the range of temperatures and pressures from shutdown to operating conditions in
order to determine compliance with appifcable technical specifications. Each

rod that is partially or fully withdrawn during operatfon w'ill be exercised
~

*

one notch at least once each week. Operable control rods will be tested for
compliance with scram time criteria, from the fully withdrawn position, after ~

each refueling ~ shutdown.
.

A malfunction in the CRDS could result in a reactivity change. The applicant
'

demonstrated in his safety analyses (Section 15 of the Final Safety Analysis
Report) that the CRDS limits these postulated transients within acceptable
fuel response, as required by General Design Criterion 25, " Protection System
Requirements for Reactivity Control Malfunction." ~

The CROS is designed to provide reactivity control under normal operation and
anticipated operational occurrences with an appropriate allowance for a stuck

~ '

rod. This capability is demonstrated by the safety analyses discussed in
Section 15 of the Final Safety Analysis Report. This system is also capable_,

of holding the core subcritical under cold shutdown conditions. The recircula-
tion flow control system is capable of accommodating reactivity changes during
normal operation conditions (i.e., power changes and xenon burnoot). The

standby liquid control system is capable of bringing the reactor subcritical
'

under cold snutdown conditions in the event the control rods cannot be inserted.
These systems, taken together, satisfy the requirements of General Design
Criteria 26, " Reactivity Control System Redundancy and Capability," 27, " Combined
Reactivity Control System Capability," and 29, " Protection Against Anticipated
Operational Occurrences."

The CRDS is capable of providing reactivity control following postulated
accicents with an appropriate margin for a stuck rod. This capability is

| demonstrated by the loss-of-coolant accident and rod dropout analyses presented
by the applicant wnica, in turn, snow that the consequences are acceptable and
core cooling is maintained, as required by General Design Criterion 28,
"Rectivity Limits."

|

!
I

'

:J. . L ?. -
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The design does not utilize a CROS return line to the reactor pressure vessel.
In accordance with NUREG-0619, "8WR Feedwater Nozzle and Control Rod Drives '

Return Line Nozzle Cracking," November 1980 equalizing valves are installed
.

'

between the cooling water header and exhaust water header, the flow stabilizer ~

loop is routed to the cooling water header, and both the exhaust header and
;

flow stabilizer loop are stainless steel piping. The applicant has committed :

to conduct preoperational tests to verify the flow rate of the CR0' hydraulic
~

system to determine leakage (return) flow to the reactor vessel and to verify
! the proper op'eration of the CROS. We find the CR0 hydraulic system modification

acceptable, pending satisfactory conclusion of the tests demonstrating adequate
_

return flow to the reactor vessel (equal or greater than boiloff of the base - "

case as noted in Section 8 of NUREG-0619 and thus satisfactory CR0 operation.

We have reviewed the extent of conformance of the Scram Discharge Volume (SOV)|

design with the NRC generic study, "BWR Scram Discharge System Safety Evaluation," *

| of December 1,1980. The design provides two separate SOV headers, with an

integral instrumented volume (IV) at the end of each header, thus providing
'

. close hydraulic coupling. Each IV has redundant and diverse level instrumenta-
k. tion for the scram function attached directly to the IV. Vent and drain lines

are completely separated ~and contain redundant vent and drain valves equipped
| with redundant solenoid pilot valves. High point venting is provided. We con-

clude that the design of the 50V fully meets the requirements of the above
) referenced NRC generic SER and is therefore acceptable.

Based on our review, we conclude that the functional design of the reactivity
control system meets the requirements of General Design Criteria 23, 25, 26,
27, 28 and 29 and the criteria of NUREG-0619 and the "BWR Scram Discharge

l System Safety Evaluation," dated Decemoer 1, 1980 with respect to demonstrating
the aoility to reliaoly control reactivity changes under normal operation,
anticipated operational occurrences and accident conditions including single

| failures, and is therefore acceptable.

i
|

.

.

'
-

_..y '
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SECTIOH 5' ;

REACTOR COOLANT SYSTE"4 AND CONNECTING SYSTEMS
O OPEN AREAS

-
.

\ /
s- ,

',Section 5 2.2-overpressu'rization Protection --
'

1. The applicant must submit for our review and approval
a plant overpressurization analysis using the ODYN code and
incl & ding ,the effect of recirculating pump trip.o ,

'

2. the applicant's technical specifications should include
an initial operating pressure limit of 1045 psig for power and
startup modes. .

, Section 5 2 5-Reactor coolant Pressure Boundary Leakage Detection --
1. The applicant is required to verify that the particulate

channel of the fission products monitoring subsystem receives
its power from a Class iE source. .

2. The applicant is required to provide assurance that
steam from reactor-coolant leakage from sources such as the reactor
vessel head flange vent drain and valve packings will be condensed
for leak detection monitoring purposes. Additionally, the applicant
is required to describe the surveillance program to minimize the
potential for system blockage.

'^' 3. The applicant is required to describe how the operator,

"~ ~ j will determine the amount of leakage by observing the indication
' __

x available to him, including the need for unit conversion and how
! a record of background leakage is maintained. Additionally, if the
monitoring is computerized, discuss the backup procedures that are
to. be provided assuming failure of the EpH computer.-

4. The applicant is required to describe the proposed tech--

nical specifications that limit the conditions for identified and
unidentified leakage and that address the availability of the
various instrument types to assure adequate coverage all times.

i
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123.0 MATERIALS ENGINEERING BRANCH--COMPONENT INTEGRITY SECTION _.
_ _ ._ _

.
.

123.1 To demonstrate compliance with Paragraph III.B.3, certify that the ,

calibration schedule for temperature instruments, drop weight, and Charpy
-

V-notch machines comply with the requirements of Paragraph NB-2360 of the ASME
'

Code. If they are not in compliance, indicate the schedule used and provide a
basis for granting an exemption to the exact requirements of NB-2360 of the

ASME Code. .

123.2 To demonstrate compliance with the requirements of Paragraph IV.A.3 of

Appendix G, 10 CFR Part 50, certify that all ferritic materials used for-

', reactor coolant pressure boundary piping and valves which are in balance of
plant and the nuclear steam supply system meet the requirements of NB-2300 of

the.ASME Code. -

123.3 To demonstrate the survei.llance capsule program complies with
_

Paragraphs II.B and II.C of Appendix H.

_

Provide a sketch showing the azimuthal location of each material(a)
surveillance capsule.

.

(b) Identify each plate specimen in each capsule by heat number and chemical

composition, especially copper and phosphorus.

(c) Identify each weld specimen in each capsule by weld wire type and heat,
flux type, lot 'dentification, and chemical composition, especially
copper and phosphorus.

(d) Identify the lead factor for each surveillance capsule.-

-

w
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ESCLOSURE W _.

. PERRY. SAFETY, EVALUATION
_

5.2.2 Overpressurization Protection
.

The reactor coolant pressure boundary (RCPB) is provided with a presture
re!ief system to: .

(1) Prevent the pressure within the RCPB from rising beyond 110 percent of -

-

the design value, and

(2) Provide automatic depressurization for small breaks in the nuclear system
occurring together with failure of the high pressure core spray system so
that the low pressure coolant injection and the low pressure core spray

. - systems can operate to protect the fuel barrier.
'

t
s. i

~~ The relief system must permit verification of its operability, and withstand
adverse combinations of loadings and forces resulting from normal, upset,
emergency, and faulted conditions.

Overpressurization protection at Perry is accomplished through the use of
nineteen combination safety / relief valves of the Dikkers type mounted on the

four main steam lines. The following table indicates that the Perry Pressure
relief system design is similar to other BWR Class 4, 5, and 6 plants.

'

!

i

.
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'I Number of Plant Rated
Pressure Steam Flow Plant Rated.

Plant Class Relie,f Valves (lb/hr) Power (MWT)
._

~ ~ ~ ~ ~

~~ Perry 1/2 6 19 1.54 x 107 3579

Grand Gulf 1/2 6 20 1.65 x 107 3833

Clinton 1/2 6 16 1.25 2894 -

LaSalle 1/2 5 18 1.42 3293 -

| Susquehanna 1/2 4 16 1.35 3293

Fermi 2 4 15 1.42 3293
.

Shoreham 4 11 1.05 2436
---. _

All of the combination safety / relief valves discharge directly to the
suppression pool. The valves are designed to meet seismic and quality
standards consistent with the requirements of Regulatory Guide (RG) 1.26,
" Quality Group Classifications and Standards for Water, Steam, and Radioactive -

Waste Containing Components of Nuclear Power Plants," and RG 1.29, " Seismic

Design Classification," as discussed in Section 3.2* of this report.,_,

! !

The basis for overpressure protection in a nuclear reactor is Title 10, Code''

of Federal Regulations, Part 50-(10 CFR 50), General Design Criterion
! (GDC) 15, " Reactor Coolant System Design." This criterion requires that the

design conditions of the RCPB are not exceeded during any condition of normal
operation, including anticipated operational occurrences. To satisfy this
criterion, the overpressurization protection system for Perry was designed in
compliance with the ASME Pressure Vessel Code - Section III which requires
that the maximum pressure reached during the most severe pressure transient be
less than 110 percent of the design pressure. For Perry this pressure limit
is 1375 pounds per square inch gauge.

|
|

x
As an aid to OL in the preparation of the SER, references have been made in
this draft of Sections 5.2.2, 5.4.6, 5.4.7, 6.3, 15 and 22 to other sections
that are written by branches other than RSB. The LPM should verify that the
listed references are consistent with his SER section numoering system.

| ..

|

-

.

:
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The nominal setpoints of the combination safety / relief valves are as follows: -

.

. ._ . . . . .

Setpoint, asig-

Mode of Operation Minimum Maximum
-

._.

Relief (power actuated) 1103 1123

Safety (spring setpoint) 1165 1190 -

.

. - - - .

Their total capacity at their set pressure is approximately 103% of rated
steam flow. Prior to installation the safety relief valve manufacturer tests
the valves hydrostatically for valve response, set pressure, and seat leakage -

to certify that design and performance requirements have been met. During
-

the preoperational test program, specified manual and automatic actuation is
verified in compliance with Regulatory Guide 1.68, " Initial Test Programs for
Water-Cooled Reactor Power Plants." In addition, the applicant has stated .

that 50% of the valves will be removed for maintenance and inspection, and
tested each refueling outage in accordance with Section XI of the ASME Boiler

.'. and Pressure Vesael Code per plant Technical Specification requirements.
,

J
.

It is noted that the General Electric Company has agreed to work with the
staff and their utility customers to maintain a surveillance program once new
safety-relief valves become operational on any boiling water reactor

(NUREG-0152). Information to be reported will include all abnormalities
ranging from minor wear observed during normal inspection to complete
failures, including failure to open or close and inadvertent operation. By

letter dated November 5, 1981 from Dalwyn R. Davidson (The Cleveland Electric
and Illuminating Cocpany) to R. L. Tedesco (NRC) the applicant has indicated
that a safety / relief valve surveillance program is being developed commen-
,surate to that of the BWR Owners Group (LRG II), the primary objective of
which is to gather data to identify generic safety / relief valve problems. It

is further noted that the applicant is a participant in the BWR Owners Group
program to test safety / relief valves in compliance with requirements of
Item 11.D.1 of NUREG-0737.

.
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IThe applicant has analyzed a series of transients that would be expected tok

require pressure relief actuation to prevent overpressurization. These are
~

tabulated below.
.

Pressurization Events Resulting In Pressure Relief Actuation ___ _ . _ _ . _ . _ _ _ _ _

~

FSAR Subsection Event :
,

i

| Feedwater Control Failure, Maximum Demand15.1. 2'

15.1.3 Pressure Controller, Fail Open

15.2.2 Generator Load Rejection, Bypass-On n'-

15.2.2 Generator Load Rejection, Bypass-Off
-

=

| 15.2.3 Turbine Trip, Bypass-On

15.2.3 Turbine Trip, Bypass-Off

15.2.4 Inadvertent MSIV Closure
.

| 15.2.5 Loss of Condenser Vacuum

15.2.6 Loss of Auxiliary Power Transformer|

15.2.6 Loss of All Grid Connections''

i_ 15.2.7 Loss of All Feedwater Flow
,

| 15.3.1 Trip of Both Recirculation Pump Motors -

15.3.3 Seizure of One Recirculation Pump

| The results of these analyses, using the nominal valve setpoints, demonstrate
that the maximum vessel pressure will remain below the 1375 psig limit. The

safety / relief valves are direct-acting devices and credit is assumed for all

|
of the valves actuating in the analysis. The relief mode (power actuated) of

| the safety / relief valves provided at Perry is safety grade and, therefore,
half of the total stamped relieving capacity was assumed to be activated via

| the relief mode. The remainder of the required relieving capacity was assumed
1

|
to be activated in the safety mode (spring setpoint). This position is

| consistent with the requirements of Article NB-7540 of Section III of the ASME
Boiler and Pressure Vessel Code and we find this acceptable. For the severe

transient of main steam isolation valve (MSIV) closure with a high neutron
flux scram, the maximum vessel bottom pressure is estimated to be 1295 psig if
all of the safety / relief valves operate as previously discussed. The analysis

|
|

:
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assumed the plant was operating at 105% of rated steam flow (16.16 x 108 lb/hr) '

and a vessel dome pressure of 1045 psig.
.

'

The analysis was performed using the computer-simulated model described in
General Electric Topical Report NEDO-10802, " Analytical Methods of Plant
Transient Evaluations for the GE BWR." Comparison of the REDY Code (NEDO-10802)

with turbine trip tests at Peach Bottom showed the REDY Code to be nonconserva- -

tive for overpressurization events. We have reviewed this matter on'a generic '

basis with the General Electric Company and have evaluated a new calculational
basis using the General Electric Company's new computer code ODYN (R' f: Lettere

from D. G. Eisenhut to holders of CP and OL for BWRs dated January 29,1981).
The applicant has been requested to submit a plant-specific overpressurization
analysis using the ODYN for our review and approval. We will report on this
analysis in a supplement to this report.

.

Standard Review Plan Chapter 5.2.2. , (Rev-2), Section II-2A(iii) states (for
overpressurization analysis) "The reactor scram is initiated by the second
safety grade signal from the reactor protection system." The applicant has^

,

,) based the sizing of the safety / relief valves on the initiation of a reactor'

scram by the high-neutron flux scram which is the second safety grade scram
signal from the reactor protection system following MSIV closure. We believe
that the qualification and redundancy of reactor protection system equipment
coupled with the fact that the reactor vessel pressura is limited to 110 per-
cent of design pressure provides adequate assurance that the reactor vessel
integrity will be maintained for the limiting transient event. Accordingly,
we find use of the high-neutron flux scram to be acceptable for Perry.

The initial dome pressure assumed is less than the proposed Technical

| Specification limit. A sensitivity study was performed for a BWR/3 to
investigate the effects of increasing the initial reactor pressure relative to
the initial value used in the overpressure protection analysis on the peak

| system pressure. This analysis showed that increasing the initial operating
pressure results in an increase in peak system pressure which is less than
half the initial pressure increase. For the Perry project, the proposed
technical scecification limit on the high reactor pressure scram is 1095 psig.
Therefore, since the vessel dome pressure used in the overpressurization

:
.
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analysis was 1045 psig, the maximum increase in the initial pressure would be
limited to 50 psi, and the maximum peak system pressure increase during the

-

overprassure design transient would,be less than 25 psi. Recirculation pump

trip has resulted in an increase of 2-6 psi in calculations for other BWRs.
These results indicate that considerable margin is available to Perry before
reaching the code limit and that GDC 15 will be satisfied even if increased
initial dome pressure and recirculation pump trip are considered. However, -

since the Perry specific overpressure analysis (as well as all other' Chapter 15
transient analyses) were performed assuming an initial dome pressure of
1045 pounds per square inch gauge, it is the staff position that the applicants
technical specifications should include an operating pressure limit of 1045 psig
for the power operation and startup modes, or an analysis be submitted.

Subject to confirmation by the ODYN reanalysis discussed above, we conclude
that the pressure relief system in conjunction with the reactor protection
system will provide adequate protection against overpressurization of the
reactor coolant pressure bour.dary, is in conformance with the aforementioned
Commission's regulations, applicable regulatory guides, and industry standards,'"

,

and is therefore acceptable.
.

5s4.6--Reactor. Core Isolation Cooling System m
.

. [N
The Teactor- core-isolation cooling-(RCIC). system is a high pressure reactor -
coolant makeupssystem that will operate. independently of alternating current
power supply. -The system provides sufficient water to the reactor vessel to.
cool the core and to maintain the reactor in a standby condition if the vessel
becomes isolated frem the main condenser and experiences a-loss of feedwater .

_fj ow. _The. system .is also designed to permit complete plant shutdown under.
canditions of-ioss of normal feedwater ficw by maintaining the necessary
reactor water inventory until the vessel is~ depressurized to the point where .
the RHR system can funct. ion in the shutdown cooling mode..

|

The RCIC system consists of a steam-ariven turoine pump unit and associated
valves and piping capable of delivering makeup water to the reactor vessel

througn.the main feedwater line. Fluid removed from the reactor vessel

following a shutcown from power operation is normally made up by the feedwater
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( j 5.2.5 Reactor Coolant Pressure Boundary Leakage Detection
- . - - -- - 1

A limited amount of leakage is to be expected from components forming the
reactor coolant pressure boundary *(RCPB). Means are provided for detecting and
identifying this leakage in accordance with the requirements of General Design
Criterion 30, " Quality of Reactor Coolant Pressure Boundary." Leakage is

~~

-

classified into two types - identified and unidentified. Components such as
~

valvc stem packing, pump shaft seals, and flanges are not completely leaktight.
Since this leakage is expected, it is considered identified leakage and is
monitored and separated from other leakage (unidentified) by directing it to
closed systems as identified in the guidelines of Position C.1 of Regulatory
Guide 1.45, " Reactor Coolant Pressure Boundary Leakage Detection Systems." ~

.

Leakage Detection within the Reactor Building
.

.

Sources, disposition, and indication of identified leakage are:

''

A. Within the drywell.

-

..

This leakage is collected by the drywell equipment drain sump that discharges
to the radwaste system. Sump fill-up and pump-out times are monitored and
activate a control room alarm when outside expected limits. Leakage source

identification is accomplished by monitoring the drain lines to the sump.
These include the

1) upper containment pool seal drain flow,
2) reactor recirculating pump seal drain flow,
3) valve stem leak-off drain line temoeratures, and

i 4) reactor vessel nead seal drain line pressure.

Additionally, temoerature is monitored in each of the safety / relief valve
discharge lines to the suopression pool.

Leakage from 3) and 4) above would be thermally hot and would flash into steam
when the pressure is reduced. It cannot be determined how the steam is con-

.-
densec so that it reaches the sumo and is measured for monitoring purposes.

~

_~. .:,
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IC B. Within the reactor buildina (external to the drywell). - - - - - ..- --

This leakage is collected by the reactor building equipmerit drain sump tnat -

discharges to the radwaste system. Sump fill-up and pump-out times are
monitored and activate a control room alarm when outside expected limits. One

source of identified leakage in this area of containment is the upper contain-
ment pool liner. Flow in the individual drain lines is monitored and high

- flow-rate is alarmed in the control room. Leakage h the reactor water
cleanup (RWCU) system is manifested by decreased sump fill-up time.

.

- Sources, disposition, and indication of unidentifed leakage are:
~

_

A. Within the drywell.

This leakage is collected by the drywell floor drain sump that discharges to -

the radwaste system. Sump fill-up and pump-out times are monitored and alarm
in the control room wnen outside expected limits. Other primary detection
methods for small unidentified leakage are cooler condensate flow-rate,

\ ... increases and airborne gaseous and particulate radioactivity increases which
also alarm in the control room. (The sensitivity of these primary detection
methods is 1 gpm within 1 hour.) The monitoring of pressure and temperature of
the drywell atmosphere is used to detect gross unidentified leakage.

B. Within the reactor building (external to the drvwell).

This leakage is collected by the reactor building floor drain sump that dis-
cnarges to the radwaste system. Sump fill-up and pump-out times are monitored
and alarm in the control room wnen outside expected limits. Sources of
unidentified leakage in this area include the control rod drive hyaraulic system
and the RWCU system. The arrangement of the RWCU system allows for the instal-

| lation of a differential flow measurement system. Flow from the reactor is
compared with flow back to the reactor, with high differential flow causing an
alarm in the control room and initiating isolation.

-
.
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( Leakage Detection Outside of the Reactor Building __ _ _

The systems for the detection of leakage external to the reactor building do
~

not attempt to distinguish between identified and unidentified leakage. The

areas outside the reactor building which are monitcred for primary coolant
leakage are: equipment areas in the auxiliary building, the main steam tunnel
and the turbine building. The process piping for each system to be monitored
for leakage is located in compartments or rooms separate from other systems' "

where feasible so that leakage may be datected by area temperature indications.
Each leakage detection system will detect leak rates that are less than the
established leakage limits.

A. The main steam tunnel, HfiR equipment areas, RCIC equipment area, and RWCU
.

equipment area are monitored by dual element thermocouples for sensing
high ambient temperature in the areas and high differential temperature
between the inlet and outlet ventilation ducts which service the indiv' dual
areas. Increases in ambient and/or differential temperature will indicata

" leakage of reactor coolant into the area. These monitors have sensitivities
_ suitable for detection of reactor coolant leakage into the monitored areas.'

They provide alarm, indication, and recording in the control room.
|

8. Leakage detection in the turbine building is accomplished by the use of
thermocouples for sensing high ambient temperature in the main steam line

areas. These monitors also alarm and indicate in the control room.

C. Leakage aetection in each ECCS system compartment is accomplished by monitoring

| increases in floor drain sump level. These monitors also alarm and indic te
in the control room.

| 0. Gross leakage external to the containment (e.g. , process line break outside
containment) is detected by low reactor water level, high process line
flow, high ambient and differential temcerature in the piping or equipment
areas, hign differential flow, and low main condenser vacuum. These monitors
provide alarm and indication in the control rocm and trip the isolation

I

|

5-9
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logic to cause closure of appropriate system isolation valves on indication
of excessive leakage.

.

.

Intersystem Leakage Monitoring
-

.

__ Radiation monitors are used to detect reactor coolant leakage into cooling
.

water systems supplying the RHR heat exchangers and the RWCU system heat
exchangers. These monitoring channels are part of the process radiation
monitoring system. At least two process radiation monitoring channels monitor
for leakage into each common cooling water header downstream of the RHR heat

_

exchangers and the RWCU system non-regenerative heat exchangers. Each channel
will alarm on high radiation conditions indicating process leakage into the
cooling water.

! The leakage monitoring systems are equipped with provisions that permit testing
_

for operability and calibration during plant operation.
.

!i

'

~' The leakage detection system can reasonably be expected to function following
seismic events that do not result in plant shutdown. In addition, the airborne

i

! particulate radioactivity monitoring system is designed and constructed to
seismic-Category-I standards. Thus, the requirements of General Design
Criterion 2, " Design Basis for Protection Against Natural Phenomena," and the
guidelines of Regulatory Guide 1.29, " Seismic Design Classification," with
respect to the system's capability to perform its safety function following an

i

earthquake are satisfied. However, it is not known if it is connected to a

| Class 1E power source.

|

| While indicators and alarms for each leakage detection system are provided in
the main control room, it is not known wnat procedures are available for con-
verting various indication.; to leakage rates.

| The tachnical specifications are not availacle at this time. Therefore, this

section of the regulatory position cannot be evaluated.

-

.

5 -; C
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Q The leakage detection systems provided to detect leakage from components of the
RCPB furnish reasonable assurance that structural degradation, which may develop

in pressure-retaining components o,f the,RCPB and result in coolant leakage in
service, will be detected on a timely basis so that corrective actions can be
taken before such degradation could become sufficiently severe to jeopardize

,

the safety of the system, or before the leakage could increase to a level beyond
the capability of the make-up system to replenish the loss. [We cannot conclude
that the systems are in compliance with the guidance found in Regulatory Guides
1.29 and 1.45 and satisfy the requirements of General Design Criteria 2 and 30.
Acceptance of the RCPB leakage detection systems is deferred pending resolution
of the following items:

(1) The particulate channel of the fission products monitoring subsystem is
qualified for SSE. Verify that it receives its power from a Class 1E
source.

.

,

(2) The drywell equipment drain sump receives hot and cold reactor coolant
i leakage. Leakage from " hot" sources such as the reactor vessel head

flange vent drain and valve packings may flash into steam which must be
condensed to reach the sump. Provide assurace that the steam will be con-
densed for leak detection monitoring purposes.

For leakage from " cold" sources, the floor drain system is employed.
Thus, the floor drain system should be tested periodically for blocked
lines. Discuss the surveillance program planned to minimize the potential
fer drain system blockage.

(3) All of the leakage detection systems have readouts and alarms in the
control room. Show how the operator will determine the amount of leakage
by observing the indications available to him, including the need for unit
conversion (e.g., count rate to gpm, etc.,) and hcw a record of background
leakage is maintained. If the monitoring is computerized, discuss the
backuo procedures that are to be provided assuming failure of the computer.

-

E-! {
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(4) Discuss the proposed technical specification that limit the conditions for
-

''

identified and unidentified leakage and that address the availability of
_

the various instrument types to assure adequate coverage at all times.]
,

We will report on the resolution of these matters in a supplement to this SER.

.

.

.

-.

i
/~

_,

i

i
'

.

|

,

1
|

|

s' -i
^
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THE CLEVELAND ELECTRIC ILL'UMINATING COMPANY, NORTH PERRY, OHIO

Perry Nuclear Power Plant, Unit 1
Docket No. STN 50-440

.

MATERIALS ENGINEERING BRANCH
--~

COMPONENT INTEGRITY SECTION .

5.3.1 Reactor Vessel Materials and 5.2.3 Reactor Coolant Pressure _ .,

Boundary Materials

.

The staff of EG&G, Idaho National Engineering Laboratory has reviewed the
fracture toughness of ferritic reactor vessel and reactor coolant pressure

' boundant materials, and the materials surveillance program for the reactor
vessel beltlin'e. The acceptance criteria and references which are the basis

~

. . _ .

for this evaluation are set forth in paragraph II.3.a of Standard Review Plan
(SRP) Section 5.2.3 and paragraphs II.5, II.6 and II.7 (Appendices G and H,
10 CFR Part 50) of SRP Section 5.3.1 in NUREG 0800 Rev. 1 dated July 1981. A

discussion of this review follows.
. ,

-

General Design Criterion 31, " Fracture Prevention of Reactor Coolant Pressure
|

Boundary," Appendix A, 10 CFR Part 50, requires, in part, that the reactor
coolant pressure boundary be designed with sufficient margin to assure that
when stressed under operating, maintenance, testing, and anticipated transient -
conditions the boundary behaves in a nonbrittle manner and the probability of -

rapidly propagating fracture is minimized. General Design Criterion 32,

" Inspection of Reactor Coolant Pressure Boundary," Appendix A,10 CFR Part 50, _
requires, in part, that the reactor coolant pressure boundary be designed to
permit an appropriate material surveillance program for the reator pressure
boundary. Materials selection, toughness requirements and extent of material
testing were reviewed in accordance with the above criteria subject to the

.

g
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rules and requirements of 10 CFR Part 50 Paragraph 50.55a- " Codes and -

c
k Standards," 10 CFR Part 50 Appendix G- " Fracture Toughness Requirements," and

10 CFR Part 50 Appendix H- " Reactor Vessel Materials Surveillance Program

Requirements."
*

.

The Perry Unit 1 construction permit was issued on May 3, 1977. Dased upon

the construction permit date, 10 CFR Part 50 Paragraph 50.55(a) requires that
ferritic materials used for the Perry Unit 1 vessel in the reactor coolant
pressure boundary be constructed to Section III of the ASME Code no earlier
than the Summer 1972 Addenda of the 1971 edition and that ferritic materials ,

used for pressure retaining piping, pump and valve components in the reactor
coolant pressure boundary be cons.tructed to Section III of the ASME Code no

earlier than the Winter 1972 Addenda of the 1971 edition. Ferritic materials
used for fabrication of pressure vessels, piping, pump and valve components
that are part of the reactor coolant pressure boundary were constructed te

.

ASME Code Addenda which satisfy these requirements.

(1) Compliance to Appendix G, 10 CFR Part 50'''

|
~ ~

We- have evaluated the applicant's FSAR to determine the degree of

compliance with fracture toughness requirements of Appendix G, 10 CFR

Part 50. Our evaluation indicates that the applicant complied with
Appendix G, 10 CFR Part 50, except for Paragraphs III.B.3, III.B.4, and
IV.A.3. Our evaluation of each of these areas follows.

Paragraph III.B.3 requires the calibration of temperature instruments and
Charpy V-notch impact test machines used in impact testing shall comply
with the requirements of paragraph NB-2360 of the ASME Code. To'

demonstrate compliance with Paragr aph III.B-3 of 10 CFR Part 50, the
applicant must certify that the calibration schedule for the CVN impact
and drop weight machines conforms to NB-2360 of the ASME Code. If such
certification is not available, the applicant must indicate the cali-
bration schedule used and provide a basis for granting an exemption to
the exact requirements of Paragraph NB-2360 of the ASME Code.

.

Paragraph III.B.4 requires individuals performing fracture toughness-

~

tests be qualified by training and experience and that individuals

sa-2, E.;q
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demonstrate competency to perform tests in accordance with written- -

procedures. The applicant states that the personnel conducting fracture
.

toughness tests were qualified by experience and training that
demonstrated competency to perform . tests in accordance with required

procedures. No records were required to be kept at the time, as the
order date of the Perry components predates the requirements of

Appendix G. However, the individuals were qualified by on-the-job
training and past experience. Because these tests are relatively routine -

in nature and are continually being performed in the laboratory that
conducted these tests, it is unlikely that the tests were conducted
improperly. We conclude that an exemption for not performing the tests
in accordance with written procedures is justified.

Paragraph IV. A.3 requires, in part, that ferritic materials for piping,
pumps, and valves that are part of the reactor coolant pressure boundary
meet the fracture toughness requirements of Paragraph NB-2322 of the ASME

Code. Table 5.2.5 of the Perry FSAR indicates that ferritic materials

J"', were used for reactor coolant piping and for reactor coolant pressure
{
s_ / boundary valve disks. The applicant states that testing is performed in

accordance with NB-2322, but has not provided any fracture toughness data
for ferritic materials used for reactor coolant piping and valves. To

demonstrate compliance with Paragraph IV.A.3 the applicant must certify
that all ferritic materi.ils in the reactor coolant pressure boundary

_

piping and valves which are in balance of plant and the nuclear steam
supply system meet the requirements of N8-2300 of the ASME Code.

(2) Comoliance with Accendix H, 10 CFR Part 50
_

The materials surveillance program at Perry Unit 1 will be used to
monitor changes in the fracture toughness properties of ferritic
materials i_n the reactor vessel beltline region, resulting from exposure

to neutron irradiation and the thermal environment. Under the surveil-
lance program of Perry Unit 1, fracture toughness data will be obtained
from material specimens that are representative of the limiting base,
weld, and heat-affected zone materials in the beltline region. These.-

-

.
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data will permit the determination of the conditions under which the
,

'~5

vessel can be operated with adequate margins of safety against fracture'

._-

throughout its service life.
.

.

The fracture toughness properties of reactor vessel beltline materials
must be monitored throughout the service life of Perry Unit 1 by a
materials surveillance program that meets the requirements of ASTM

~

Standard E 185-73, " Standard Recommended Practice of Surveillance Tests
for Nuclear Reactor Vessels" and Appendix H of 10 CFR Part 50.

We have evaluated the applicant's information for degree of compliance to -
these requirements. Based on our evaluation we conclude that the
applicant has met all the requirements of Appendix H,10 CFR Part 50 with
the exception of Paragraph II.B.

.

Paragraph II.B of Appendix H requires that the surveillance program
comply with ASTM E-185-73. ASTM E-185-73 requires the surveillance

capsule materials be removed from beltline reactor vessel base metals and
weld samples which represent the material that may limit operation of the
reactor vessel during its lifetime. The applicant has identif4ed the
limiting plate and weld material, but has not furnished the weld wire
type and heat identification, flux type, lot identification and chemical
composition. The applicant has not identified from which samples the
material surveillance specimens were removed, and has not provided
sufficient information to de_ fine the lead factors and positions of the
withdrawal capsules for the material surveillance program. To demon-

strate compliance with Paragraph II.B of Appendix H, the applicant must
furnish the data detailed above.

(3) Conclusions for Compliance with Apoendices G and H, 10 CFR Part 50

i Based on our evaluation of compliance with Appendices G and H,10 CFR
1 Part 50, we conclude that the applicant has not supplied sufficient

information to meet all the fracture toughness requirements of Appendix G
and surveillance program requirements of Appendix H. The areas in which

additional information is required include Paragraphs III.B.3, and IV. A.3,
.

'
~
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of Appendix G and Paragraph II.B of Appendix H. These items will remain ~

, open in our safety evaluation report until the applicant submits the,
necessary data. We are granting the applicant an exemption for
Paragraph III.B.4, Appendix G.-

Based on the foregoing, pursuant to 10 CFR, Section 50.12, exemptions
from the specific requirements of Appendices G and H of 10 CFR Part 50,
as discussed above, are authorized by law and can be granted without >

endangering life or property or the common defense and security and are
otherwise in the public interest. We conclude that the public is served

,

by not imposing certain provisions of Appendices G and H of 10 CFR
Part 50 that have been determined to be either impractical or would --

result in hardship or unusual difficulties without a compensating
increase in the level of quality and safety.

| Furthermore, we have determined that the granting of these exemptions
does not authorize a change in effluent types or total amounts nor an
increase in power level and will not result in any significant environ-s

_,
mental impact. We have concluded that these exemptions would be

significant from the standpoint of environmental impact statement, and
pursuant to 10 CFR 51.5(d)(4) that an environmental impact appraisal need
not be granted in connection with this action.

AppendixG,"ProtectionAgainskNonductileFailure,"SectionIIIofthe
'

ASME Boiler and Pressure Vessel Code, will be used, together with the

fracture toughness test results required by Appendices G and H, 10 CFR
Part 50, to calculate the reactor coolant pressure boundary
pressure-temperature limitations for Perry Unit 1. -

The fracture toughness tests required by the ASME Code and by Appendix G
of 10 CFR Part 50 will provide reasonable assurance that adequate safety
margins against the possibility of nonductile behavior or rapidly
prograting fracture can be established for all pressure retaining
components of the reactor coolant boundary. The use of Appendix G,

Section III of the ASME Code, as a guide in establishing safe operating
procedures, and use of the results of the fracture toughness tests

.

W

A3-5

. - _ _ - _ . __ __ _ ._



.- .

.

-};

.
-

r
$

l
performed in accordance with the ASME Code and NRC regulations will -

provide adequate safety margins during operating testing, maintenance,
and anticipated transient conditions. Compliance with these Code

provisions and NRC regulation,s constitutes an acceptable basis for
satisfying the fracture toughness requirements of General Design
Criterion 31.

'The materials surveillance program, requ' ired by Appendix H, 10 CFR -

Part 50, will provide information on material properties and the effects
of irradiation on material properties so that changes in fracture

_

toughness of meterial in Perry Unit I reactor venel beltline caused by -

exposure to neutron radiation can be properly assessed, and adequate -

safety margins against the possibility of vessel failure can be provided.

5.3.2 Pressure-Temperature Limits

The staff of EG&G, Idaho National Engineering Laboratory has reviewed the
applicant's pressure temperature limits for operation of their reactor
vessels. The acceptance criteria and list of references which are the basis
fo tthis evaluation are set forth in the Standard Review Plan (SRP)
Section 5.3.2 of NOREG-0800 Rev. I dated July 1981. A discussion of this
review follows.

'

Appendix G, " Fracture Toughness Requirements, and Appendix H, " Reactor Vessel
Material Surveillance Program Requirements," 10 CFR Part 50, describe the
conditions that require pressure-temperature limits for the reactor coolant
pressure boundary and provide the general bases for these limits. These

appendices specifically require that pressure-temperature limits must provide
safety margins for the reactor coolant boundary at least as great as the
safety margins recommended in the ASME Boiler and Pressure Vessel Code

Section III, Appendix G, " Protection Against Nonductile Failure." Appendix G
of 10 CFR, Part 50, requires additional safety margins whenever the reactor
core is critical, except for low-level physics tests.

The following pressure-temperature limits imposed on the reactor coolant
/ pressure boundary during operation and tests are reviewed to ensure that they

.
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provide adequate safety margins against nonductile behavior or rapidly ,

propagating failure of ferritic components as required by General Design'

Criterion 31.
.'

(1) Preservice hydrostatic tests,

(2) Inservice leak and hydrostatic tests,
-

.

(3) Heatup and cooldown operations, and,

(4) Core operation.

The applicant has submitted pressure temperature limits for Perry Unit 1 for
normal operation and testing, and they comply with the requirements in
Appendix G, 10 CFR Part 50.

.

5.3.3 Reactor Vessel Integrity

.~

. _,,[ We have reviewed the following FSAR sections related to the reactor vessel

integrity for Perry Unit 1. Although most areas are reviewed separately in
accordance with other review plans, reactor vessel integrity is of such
importance that a special summary review of all factors relating to reactor
vessel integrity is warranted.

_

The staff of EG&G, Idaho National Engineering Laboratory has reviewed the

fracture toughness of ferritic reactor vessel and reactor coolant pressure
boundary materials, the pressure temperature limits for operation of the
reactor vessels, and the materials surveillance program for the reactor vessel
beltline. The acceptance criteria and references which are the basis for this
evaluation are set forth in paragraphs II.2, II.6 and II.7 (Appendices G and
H, 10 CFR Par _t 50) of Standard Review Plan (SRP) Section 5.3.3 in NUREG 0800

Rev. 1 dated July 1981. A discussion of this review follows.

We have reviewed the above factors contributing to the structural integrity of
' the reactor vessel and conclude that the applicant has complied with

Appendices G and H, 10 CFR Part 50, except for the following items:
.

e

&s
,
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Paragraph III.B.3, Appendix G: The applicant has not addressed the.

calibration of temperature instruments and Charpy V-notch impact test

machines.
.

'

Paragraph III.B.4, Appendix G: The applicant has stated that individuals
performing the tests were qualified by experience and training, but that no
~ records were kept at that time. We conclude that although no records were~

,

kept, the experience and training of the personnel are sufficient to justify
an exemption to Paragraph III.B.4 of Appendix G.

Paragraph IV.A.3, Appendix G: The applicant has not submitted any fracture .

toughness data on the reactor coolant piping and reactor coolant boundary

valve disks.

Paragraph II.B, Appendix H: The applicant has not furnished the weld wire

type and heat identification, flux type, lot identification, and chemical
composition of the surveillance material. The applicant has not identified

Thefrom which samples the material surveillance specimens were removed.

applicant has not provided sufficient information to define the lead factors
,

.j

and has not provided a sketch which indicates the azimuthal location for each

capsule relative to the reactor core.
-

Until the applicant has supplied the information necessary to complete our _

evaluation of compliance with Appendices G and H, 10 CFR Part 50, we cannot

complete our evaluation of the structural integrity of the reactor vessels of

f Perry Unit 1.

-

53-8



;:7..;>.K ; W J."; W 72"Gy W 5~B M W Xg M M%Q*Q?q T7;"P M'tC?G 2 %, , ~

, ,. _ . [] '
~ - - .'- ,[ g , -[.1.

,

'*-e .
- ~

,'
.

.-

.
'

,e :p .

\.
,

E I_1ia,1ysis,.was1045 psig,~-thermaximum increase,in the initial pressureTo~uld be-

limited ~to~50' psi;~and the maximum pealtsystem pressure increase during the -

' '

. overpressure- design ~ transient would be -less-than'25"psiPRecirculation-pump

tr.ip has,resulted-in an-incr, ease,of.2-6 psi-in calculations for other BWRs. .

Theseresultsindicate.thatcofisiderablemargin-is,available.to. Perry.befora-
-r.ga_ching-the-code-limit-and-that.GDC-15 will-be satisfied-even-ifinereased-
initiaHome-pressure-and recirculation pumpr-trip-are considered'.~110 wever, - --

'

sJnce-the-Perry specifiboverpr'essu're-analysis (as well-as -all-other-Chapter-1.r-
traos.ient-analyser) wereperformed . assuming.an initial-dcme7ressure of. -

. 10.45~ pounds;pensquare-inch g'auge;-itir-the-staff-position,-that- the applicants ,

technical-specifications shoM1 Siciude arroperating pressure-limit cf 1045 psig4

for the power-operation and u.a. tup modes, or an analysis be submitted.
~

s
~~

Subject to -confirmation by-the ODYN reanalysis discussed above, we conclude
,

( that the pressure relief system in con, junction with .t_he_ reactor protectioR-.

system will provide adequate pro. tecti',pn against 5verpressurization of thi h
reactor coolant pressure boundary,_ is-in coiiformance with the aforementioned

~

.
'

_.
Commission's regulations;-applicable regulatory ~ guides';'and industry s.tandards.,'

.
-

and is;therefore-acceptable.-
.. ..

'

.

.

- 5.4.6 Reactor Core Isolation Cooling System .

The reactor core isolation 'ccoling ,(,RCIC) system is a high pressure reactor
~ ' coolant makeup system that will operate independently of alternating current

power supply. The system provides sufficient water'tc the reactor vessel to
cool the core and to maintain the'reahtor in a standby condition if the vessel

.
becomes isolated from the main condenser and experiences a loss of feedwater

:
flow.'The system is also designed to' permit complete plant shutdown under~

conditions Ef loss of normal feedwater flow by maintaining the necessary

| reactor water inventory until the vessel is depressurized,to the point where
the RHR system can function in the shutdown cooling mode.

"

The RCIC system consists of a steam-driven turbine pump unit and associated
valves and piping capable of delivering makeup water to the reactor vessel

' through the main feedwater line. Fluid removed from the reactor vessel
~

"

following a shutdown frcm pcwer operation is normally made up by the feedwater ,

~

|

M 1,

f?_ _ _ _ _
_
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nj system and supplemented by inleakage from the control rod drive system. If
'

the feedwater system is inoperable, the RCIC system starts automatically when
the water level in the reactor vessel reaches the level two (L2) trip setpoint.

or is started by the operator from*the control room. The system is capable of

delivering rated flow within 30 seconds of initiation. Primary water supply

for the RCIC system comes from the condensate storage tank with a secondary

supply from the suppression pool. -
.

,

The RCIC system was compared to designs and capacities of similar plant
systems via comparison tables in Section 1.3 of the final safety analysis
report (FSAR), and no unexplained departures from previously reviewed plants

were determined.

RCIC design operating parameters are consistent with expected operational
modes as noted in Figures 5.4-10 "RCIC Process Diagram" of the FSAR and this

complies with the requiremnts of GDC 34 regarding residual heat removal.
Essential components of the RCIC system are designated seismic Category I in

'] accordance with Regulatory Guide 1.29 and Quality Group B in accordance with

D Regulatory Guide 1.26 as discussed in Section 3.2 of this report. Preopera-

tional and initial test program are discussed in Section 14 of this report.

The RCIC system is housed within the auxiliary building which provides
protection against wind, tornadoes, floods, and other weather phenomena.
Compliance with the requirements of Criterion 2 of the General Design Criteria
in this regard is discussed in Section 3.8 of this report. Since the

condensate storage tank, which is the normal source of water for this system,
is not a seismic Category 1 structure an autcmatic safety grade suction
switchover to the suppression pool has been provided to ensure a water supply
in the event of a safe shutdown earthquake and concomitant failure of the

condensate storage tank.

In addition, the system is protected against pipe whip inside and outside
containment as required by Criterion 4 of the General Design Criteria, as
discussed in Section 3.6 of this report.

-

.

: :.L
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O The high pressure core spray and reactor core isolation cooling systems are .fW' located in different corners of the auxiliary building for additional protec-
~

~

tion against common mode failures. They use different energy sources for pump
,

motivation (steam turbine for reactor core isolation cooling pump, electric
power for high pressure core spray pump) and different power systems for '

'

control power. This diversity conforms to the requirements of Section 5.4.6 -

of the Standard Review Plan. ,

.

To protect the RCIC pump from overheating, the reactor core isolation cooling
system contains a miniflow line which discharges into the suppression pool -

when the line to the reactor vessel is isolated. When sufficient flow to the
vessel is achieved, a valve in the miniflow line automatically closes thus =

directing all flow to the reactor.

The reactor core isolation cooling system has its own fill pump to keep the
,

piping full, thereby protecting the system against water hammer. The fill
pump operates continuously to keep the system full and pressurized. There is
a pressure switch in the discharge of the fill pump to alarm before the"

;

v pressura drops below the point where draining could occur. The applicant has
also agreed to include periodic venting of the high point of the system in
plant technical specifications.

A high point vent is provided and the system will be checked at least once
every 31 days to assure that the lines are filled. The reactor core isolation
cooling system includes a full flow test line with water return to the
condensate storage tank for periodic testing. Technical specifications will
include a flow test at least every 92 days and a system functional test at
least every 18 months with simulated autcmatic actuation and verification of
proper automatic valve position. In both tests verification is obtained that
the reactor core isolation cooling pump will develop a minimum ficw of
700 ga'lons per minute.

Isolation between the reactor coolant system and the reactor core isolation
cooling system is provided by: (1) two check valves and a closed DC powered

valve in the reactor core isolation cooling system discharge line, and (2) two
normally open AC powered valves in the steam line to the reactor core isolation

_

e . '. >, _-e. * .
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'9 cooling steam turbine. We require that the motor operated valves be classified
*

category A and the check valves category A/C in accordance with the provisions
'

of Section XI of the American Society of Mechanical Engineers Boiler and
Pressure Vessel Code and that these valves be leak tested periodically.
Specific testing requirements for these valves are discussed in Section 3 of
this report.

High ambient temperature in the equipment and pipe area will initiate automatic '

isolation of the system. Spurious ambient temperature signals from in and
around the system should not prevent the system from operating when needed.
We requested information from the applicant to verify that the high temperature
trip setpoints are properly set.

By letter dated October 30, 1981 from Dalwyn R. Davidson (CEI) to R. L. Tedesco
(NRC), CEI submit.ted the additional information. Thermocouples are installed

in such a way that they are insensitive to sharp variations in outside air
temperature. The trip settings for isolation of the system will be determined

~. by a calculation using the heat balance for the normal operational room
' environment and introducing a heat release caused by a predetermined steams

leakage rate into the area. The resulting temperature transient will be
analyzed to obtain the most suitable set point. We find this acceptable.

The suction piping of the RCIC system is designed for low pressure. A relief
valve is therefore provided to protect against overpressurization of the
line. Rupture discs in the steam turbine exhaust line are used to protect the
turbine casing from over pressurization. To protect the check valve in the
turbine exhaust line, a sparger is installed in the line to suppress ficw-'

induced oscillations due to steam bubble collapse in the suppression pool.

Items II.K.3.13 and II.K.3.15 of the Action Plan (NUREG-0737) address restart
capability of the RCIC on low water level, the potential for separating the
RCIC and HPCS initiation levels, and the prevention of inadvertent RCIC
isolation or trio cue to spurious signals. The safety evaluation of these

items are given in section 22 of this SER.

I' 2 y
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(: The reactor core isolation cooling system is capable of supplying coolant to
V the reactor following feedwater isolation and reactor shutdown under normal

'

and accident conditions. The reactor core isolation cooling system conforms
,

to the requirements of General Design Criterion 5 in that the RCIC System is
not shared between units; Criterion 29 (in conjunction with the HPCS System)
through quality controlled construction and periodic testing; Criterion 33 (in
conjunction with HPCS) in that operation with only offsite or only onsite
power is possible for protection against small breaks; Criterion 34 (in
conjunction with HPCS) in that residual heat removal while still at high
pressure can be accomplished assuming a single failure and with or without
offsite power; and Criterion 54 in that suitable leak detection and isolation

.

capability is provided on piping penetrating containment. Review of the
drawings, component descriptions, and design criteria for the reactor core
isolation cooling system were conducted and, on the basis of this review, we
conclude that the design of the reactor core isolation cooling system

,

conforms to the Commission's regulations and to the applicable regulatory
guides, and is therefore acceptable.

-.

_./ 5.4.7 Residual Heat Removal System!

The residual heat removal (RHR) system comprises three independent loops; each
loop contains its own motor driven pump, piping, valves, instrumentation and
controls. Loops A, B, and C have a suction source from the suppression pool
and each is capable of discharging water to the reactor vessel via a separate
nozzle or back to the suppression pool via a full flow test line. In

addition, the A and the B loops have heat exchangers which are cooled by the
emergency service water system. They can also take suction from the reactor
recirculation system or fuel pool, and can discharge into the reactor via the
feedwater line, or into the fuel pool, or to the containment spray spargers.
Loops A and B also have connections to reactor steam via the reactor core
isolation cooling (RCIC) steam line and can discharge condensate to the RCIC
pump suction or to the suppression pool.

The RHR system is used in conjunction with the main steam and feedwater
systems (main condenser), or with the RCIC system in conjunction with the
safety / relief valves to cool down the reactor coolant system following

~

.

Sr
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( shutdown. Interlocks are provided on motor operated valves which interface
'

between the reactor coolant system and the RHR System for protection against
overpressurization. In the event the RHR isolation valves are inoperative, an
alternative shutdown method is used. In'this method, water is pumped from the
suppression pool through the RHR heat exchangers and into the reactor vessel.
The vessel. water is allowed to overflow the steam lines and discharge back to
the suppression pool via the discharge lines of those safety relief valves -

which are part of Automatic Depressurization System.

The RHR system operates in five different modes:

(1) Shutdown cooling,

(2) Steam condensing,

(3) Suppression pool cooling,

(4) Containment spray cooling, and'~'

J

(5) Low pressure coolant injection.

All five modes of operation use the same hardware. Only the shutdown cooling
and the steam condensing modes are covered in this section. Modes (3), (4),

and (5) are reviewed through other sections of the Standard Review Plan (6.2
;

I and 6.3).

The normal operational mode of the residual heat removal system is the
,

l shutdown cooling mode, which is used to remove decay heat from the reactor

core to achieve and maintain a cold shutdown condition. The steam condensing

made is used to condense steam while the reactor is isolated from the main
condenser and vessel level is being maintained by the reactor core isolation

|
cooling system. The heat removed in the RHR heat exchangers is transported to

the ultimate heat sink by the emergency service water system.

The RHR system was comoared to designs and capacities of such systems in

-,
similar plants and no unexplained departures from previously reviewed plants

.

E . :. .

12/08/81 11 PERRY SAFETY EVALUATION

._.



. . . _ . . . - . - . - . . . . . - . . . -. . - . - .-. . . - - - . . - . - . . -

.i

o 8
'

.

- 9
f

i
"-

.

:

'

i were found. The RHR system is designed to operate, with or without offsite
power with a single active ' failure. Control of the RHR system is accomplished

'

from the control room. Using the system process diagrams, P& ids, system -

safety analysis, and component performance specifications, it was determined
that the system provided at Perry has the capacity to bring the reactor to
cold shutdown conditions in a reasonable period of time, assuming operation of
only safety grade equipment. .

,

Isolation between the RHR suction line from the reactor coolant system
recirculation loop is provided by an inside containment isolation valve and an
outside containment isolation valve. Each valve is interlocked with a
separate switch which prohibits opening of the associated valve if the
recirculation loop pressure exceeds the shutdown range. These same interlocks
initiate valve closure on increasing reactor pressure. An operator error
cannot open either valve at a pressure above the shutdown range. Isolation ,

between the RHR shutdown return to the reactor coolant system feedwater line
and the RHR connection to the RCIC head spray both have a check valve and

' ~' . , globe valve at the pressure boundary. The globe valve has.a pressure
.. interlock which prevents opening of the valve due to operator error when the

higher pressure system exceeds the shutdown range. This same interlock
,

initiates valve closure on increasing reactor pressure.
.

We require that the motor-operated valves be classified Category A and the
check valves Category A/C in accordance with Section XI of the American
Society of Mechanical Engineers Boiler and Pressure Vessel Code and that they

| be tested periodically. Specific testing requirements for these valves are
discussed in Section 3 of this report. Relief valves are provided in each of

the low pressure lines that interface with the reactor coolant system.
Isolation of the reactor coolant system from the residual heat removal system
in this manner complies with tne requirements of Section 5.4.7 of the Standard
Review Plan and is acceptable. The drywell and suppression pool spray lines

have no p essure isolation requirements from the reactor coolant system. The

containment isolation requirements of the residual heat removal system are
discussed in Section 6.2 of this report.

*
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The residual heat removal system is designed to the seismic Category I

[ requirements of Regulatory Guide 1.29 as discussed in Section 3.2 of this
report. It is housed in the auxili.ary building for protection against the
effects of flooding, torr.adoes, hutricanes, and other natural phenomena.
Compliance with Criterion 2 of the General Design Criteria in this regard is
discussed in Section 3.8 of this report. Compliance with Regulatory Guide 1.26 .

regarding Quality Group classifications is discussed in Section 3.2 of this
report. The containment isolation requirements of Criteria 55, 56, and 57 of
the General Design Criteria are discussed in Section 6.2 of this report.
Systems used for cooling the residual heat removal system conform to the
requirements of Criteria 44, 45, and 46 of the General Design Criteria, as
discussed in Section 9.2 of this report. Those portions of the residual heat

removal system which are also part of the emergcncy core cooling system are
designed to operate under both normal and accident conditions. The system is

protected against missiles (discussed in Section 3. _ of this report) and pipe
whip (discussed in Section 3.6 of this report). In this way, the residual

heat removal system complies with the requirements of Criterion 4 of the
General Design Criteria. -

There is only a single line from the recirculation system to the residual heat
removal system for use in cooling the reactor in the shutdown mode. This line.

- is vulnerable to a single failure of either of the isolation valves. The

applicant has an alternate cooling path using the safety valves and suppres-
sion pool cooling in the event of a failure in the suction line which would
preclude residual heat removal system operation. Both paths are provided with

emergency power supplies. To assure the long term operability of the automatic
depressurization system (ADS) valves for the alternate shutdown cooling mode,
two air receivers have been provided to recnarge the ADS valve accumulators.
The receiver capacity is sufficient to account for system leakage in order to
allow a valve to remain ocen for a period of seven days without replenishment.

| For longer periods of time the receivers / accumulators can be recharged using
comoressed air cylinders and the test connection provided outside the contain-
ment on the instrument air suDply piping. The accumulators, air receivers,

associated valves and all the interconnecting air system piping from tne
isolation valve outside containment to the ADS valves are designed to the

requirements of ASME Section III, Class 2 and 3, as applicable, and are

f '. 3
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Seismic Category 1. These alternate cooling provisions satisfy the single
failure requirements of Criterion 34 of the General Design Criteria. In order'-

'

to demonstrate valve capability to provide adequate fluid relief for the
shutdown cooling made of the operation, the applicant is participating in the
BWR Owners Group test program to test this capability for valves similar to
those used at Perry. For the alternate coolirq mode to achieve cold shutdown -

requires that the safety / relief valves be qualified to pass water as well as -

steam. Branch technical position RSB-5-1 of the SRP 5.4.7 also requires
testing of this alternate method. It is the staff position that the applicant
must verify that the safety / relief valves are qualified to pass water (See -

Item II.D.1 in Chapter 22). In addition, we requested additional information -
from the applicant to show sufficient flow capacity exist for all piping and
valves required in this alternate shutdown path and also to show that the RHR
pump head-flow requirements for the worst path resistance can be met. By

letter dated November 20, 1981 from Dalwyn R. Davidson (CEI) to R. L. Tedesco .

(NRC) the applicant provided the requested results of analyses and test data.
The test results indicste flow capacities (water) in excess of total valve
capacity to pass the required flow rate for alternate shutdown cooling, i.e. ,''

.
only 1 or 2 valve is required to pass the needed flow. This is acceptable to
us.

For the low pressure coolant injection mode, flow is diverted to a miniflow
line when low f3ow is sensed in the injection line, with the water discharging
to the suppression pool. The miniflow line is designed to prevent pump
overheating when the valves in the injection line a e closed because the
reactor vessel pressure is too high to permit injection. The valves in the
miniflow lines are closed automatically when flow in the injection line is
sufficient, thus directing all flow to the reactor. Each train of the
residual heat removal system is tested during normal plant operation by
pumping water from the suppression pool back into the pool. We require that
the low pressure coolant injection mode operability be verified every 31 days;
that every 92 days each pump be shown to start frcm the control room; and
every 18 months that a system functional test be performed. This periccic
testing is in conformance with the requirements of Criterion 3 7 of tne General
Design Criteria. The preoperational test program for the RHR system is

discusted in Section 14 of this SER.
~

.

:. ..~ -

'

12/08/81 14- PERRY SAFETY EVALUATION-

.



.. . . . .. ~ - -
--

* * ' .._,-k.

,

.. g

k
'
;

i
*

The RHR system design has been compared with the functional, isolation,a ..

pressure relief, pump protection, and test requirements of Branch Technical
'

Position RSB 5-1 " Design Requirements of the Residual Heat Removal System" and

found to comply with the implementhtion criteria for Perry.

We have reviewed the* drawings, component descriptions, and design criteria
associated with the residual heat removal system. On the basis of our review,
we conclude that the design of the residual heat removal system conforms to
the Commission's regulation and to the applicable regulatory guides and is,
therefore, acceptable.

.

,-,

(
~ . . '.
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*5.4.8 Reactor Water Cleanup System
____ , _ _ _ _ , _ ,_

_

- -

I. INTRODUCTIO N ..

The reactor water cleanup system continuously - -
.

removes solid and dissolved impurities from the

reactor water through filter demineralizers. ,

.

The system flow path is from the reactor vessel,
enrough two regenerative and two nonregenerative

.s,.
! ) heat exchangers, through two parallet filter

,

demineralizers and returned to the reactor

feedwater line. The filter demineralizers are
pressure precoat type using filter aid and finely

ground mixed ion-exchange resins as a filter and .

' ion-exchange medium. The limits of the

conductivity, pH, and chloride concentration in the

reactor coolant have'been established in the

* This evaluation is based upon applicant information through

FSAR amendment 3 and by telecon and telex and is subject to

confirmatory review of committed FSAR amendments.

'

..
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Technical Specifications in accordance with the;,,

recommendations of Regulatory Guide 1.56, revision

1 (July 1978). hheconductivitywiLLbe j

continuously monitored prior to startups during ;

'

power operations hot standby and cold shutdown,

to ensure that the Limit wiLL not be exceeded. --

High conductivity wilL be annunciated in the
.

'

control room. Surveillance requirements and

Limiting conditions for operation are specified -

in the Technical Specifications for Chemistry
,

of Reactor Coolant Systems. The appropriate
-

.

corrective actions wiLL be taken when the limits
of the conductivity, phi or chloride concentration

.

in the reactor coolant are exceeded.'

, .

.

Spent resins are not regenerable and are sluiced .

from the filter demineralizer unit to a backwash

receiving tank from which they are transferred to .

the radwaste system for processing and disposal.
x

To prevent resins from entering the reactor

recirculation system in the event of complete

failure of a filter demineralizer resin support,

a strainer is installed on each filter
demineralizer unit. Each strainer and filter

demineralizer vessel has a control room alarm that
is energized by high differential pressure. In

-
.

* e
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the event of low flow or loss of flow in the-

cleanup system, f, Low is maintained through each
~

filter demineralizer by its own holding pump.
-

.

The suction Line of the reactor coolant pressure -

boundary portion of the reactor water cleanup

system contains two motor-operated isolation
valves which automatically close in' response to

signals from the reactor pressure vessel Low
water Level Leak detection system and actuation of

the Standby Liquid Control System. The outboard ,,

isolation valve wilL automatically close to

prevent damage of the filter demineralizer resins
if the outlet temperature of the nonregenerative

heat exchanger is high. The nonregenerative heat

exchanger is sized to maintain the process

temperature required for the cleanup demineralizer
resin when the cooling capacity of the regenerative -

heat exchanger is reduced at times when flow is

partially bypassed to the main condenser. .

II. EVALUATI0t4 AND FINDI?JGS

The system description and piping and instrument

diagram was reviewed in accordance with SRP

Section 5.4.8. The basis for acceptance in our

review has been conformance of the applicant's

. _ . -
G G

O
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-
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design of the reactor water cleanup system with.

"

the following regulations and Regulatory Guides:
~

(1) the requirements of G'eneral Design Criterion

1 by designing, in accordance with the guidelines

of Regulatory Guide 1.26, the portion of the
reactor water cleanup system extending from the .

reactor vessel and recirculation loops to the
.

outermost primary containment isolation valves to

Quality Group A and by designing in accordance . ,

with Position C.2.c. of the Regulatory' Guide 1.26,

the remainder of the reactor water cleanup system
.

outside the primary containment (excluding the

precoating unit) to Quality Group C; (2) the
,a, requirements of General Design Criterion 2 by
v.s

designing in accordance with positions C.1, C.2,
C.3, and C.4 of Regulatory Guide 1.29, the portion

of the reactor water cleanup system extending

from the reactor vessel and recirculation loops ,
,

to the outermost primary containment isolation

valves to seismic Category I; (3) the requirements

of General Design Criterion 14 by meeting the

positions of Regulatory Guide 1.56 im maintaining
reactor water purity and material compatibility to
reduce corrosion potential, and thus reducing the

probability of reactor coolant pressure boundary

-'
. .

9
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' failure; and (4) the requirements of General ;'
-

.

Design Criteria 60 an~d 61 by designing a system

containing radioactivity by confining, venting
and cotLecting drainage from the reactor cleanup

system components through closed systems. ,

on the basis of the above evaluations we find thate
pending confirmatory review of the amended FSAR, .

the reactor water cleanup system meets the . .
.

relevant requirements of General Design Criteria

1, 2, 14, 60 and 61 and the appropriate sections

of Regulatory Guides 1.26, 1.29, and 1.56 .

(Revision 1'), and, therefore, is acceptable.

.

- _ - - ~ ~ -
_/-

/. ,.

i.4 1.2 --or 9 a rifuat e cj a L s | /|\ ' . _ _ ,

/ :.

T _. T4TRODUCTION L, / !s
x ' /

,This evaluat. ion.is. conducted to verify th.at.
protective coatings a'pplied inside containment. meet~

the testing requirements of ANSI 101.2 (1972) and
-

the quality assurance guidelines of Regulatory .

GuideJ 5,4.__ Compl]i anc e -wittr rtres e requi rement s
provides. assurance.that the protective costings

wilL.not .f ait under DB A ' cond'.tions and generate

significant quantities'of solid debris or-
combustible gas which could complicat'the accident

conditions. _
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The following summarizes the outstanding items identified in the draft
SER. ,,

,
.

1. Containment Functional Design
i

We have not completed our review of the applicant's model and
assumptions used to determine the long term containment pressure
and temperature transient following onset of a LOCA. We have
requested the applicant to provide additional information so -

that confirmatory analyses can be performed prior to completing
'

our review. -

|
.

~2. Containment External Pressure
~

_

-
.

The design basis accident to determine the containment external
design rressure was identified as the inadvertent actuation of
the containment spray system during normal plant operation. !

However, for similar types of containments for other plants,
e.g., Grand Gulf, the design basis accident was identified.as
the actuation of the containment spray system following a 9~

break in the Reactor Water Cleanup System. We are still re-
viewing the applicant's analysis to identify the differences j

~ between the model and assumptions used for the Perry Plant from
those used for other plants.

- - - - . - . . . . - - .. ~.... _.. .. .
- . - -

3. Subcompartments
;

The applicant has not provided justification for the assumptions con- f
cerning the blowout panels and air seals used in the design of the re- |
actor cleanup rooms- and reactor annulus nor provided the analysis .that
shows the panels will not become missiles as we requested. In addition,

we will have to have the applicant submit those experimental data that
support the assumptions regarding the blowout panels and air seals.

|
Alternatively, the applicant may elect to propose a testing program de-
signed to demonstrate that the blowout panels and air seals will func-!

tion as designed.

Also, the applicant has not.provided the pressure loads acting on the
' structu m and components used to establish the design conditions for .

the rea tor annulus region; nor has he shown that the pipe breist ana-
lyzed for the drywell head region will result in the highest pressure. d

We will require the applicant to provide this information so that we
may complete our review.

1

,-,

|

N. . '

|
|

I
. . _ _ .
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4. Steam Bypass of the Suppression Pool -
-

_

?
The applicant has not specified th; test pressure or intervals at which ,

,

the periodic reduced pressure test will be performed. We will require,

c the applicant to comit to performing the reduced pressure test at the *
pressure needed to maintain the water level in the suppression pool
slightly above the elevation of the first row of vents and at intervals
not exceeding 18 months. We' view this as a confirmatory item.

5. Pool Dynamic Loads
- - - - - - - _

We are currently pre' paring positions on the . generic dynamic loads cri-
teria which will be directly applicable to Perry. The results of the
staff review of this matter will be reported on at a later date.

6. Secondary Containment ___' _

The applicant has not provided sufficient information regarding the
model used and assumptions made in determining the secondary contain--

' ment negative pressure following onset of a LOCA. In addition, we'will
.

require the applicant to comit to performing leakage testing of the
secondary containment volume to verify the drawdown time assumed in the
analysis prior to completing our review.

3 7. Containment Isolation System 3

Many of the lines penetrating containment do not conform to the exp'icit f
h

.
requirements of General Design Criteria 55, 56 or 57. We are currently 4

-

) reviewing the justifications and plan to meet with the applicant to

- . _.- . _ .- _ .. _ _ _ . . _ . . _ _ _ _ _

l discuss the areas where additional justification is needed. This matter
needs to be resolved prior to con'pletion of our review.

J I
8. Containment Purge System ;

)
It is our belief that purging / venting should be minimized during normal
reactor operation. Therefore, we will require the applicant to provide

( an estimate of the number of hours per year that purging is expected
through each particular valve and to provide justification for these esti-
mates. This matter needs to be resolved prior to completion of our review.

9. Combustible Gas Control

The applicant has not provided the information needed to determine that
I the amount of hydrogen that would be evolved from the metal-water reaction
I calculated from a core-wide average depth of 0.23 mils of the fuel clad-

ding is greater than that produced from five times the maximum calculated
reactions under 10 CFR Part 50.46. We will require the applicant to pro-
vide this information prior to completion of our review.

P. - 10. Containment Leakage Testing ,

I
. .

( We are currently reviewing the applicant's leakage testing program for'

compliance with the requirements of Appendix J. We plan to meet with the .i

applicant to discuss our results as soon .as we complete our review.

1
I
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Section 6.2- Containment Systems -- ch W # SAS (@ MEiff W _ _,

480.31 The response to question 480.4 was inadequate.

Provide the information r,equested regarding the .

~ subcompartment analysis, blowout panels, and.the.

,

experimental data or test program to support the

analysis. Also, provide the same information for
'

the air seats in the reactor annulus region. -

s.

480.32 The response to question 480.5 was incomplete.

Provide the following additional information:
,

.

a) Transient loading on the major components and
,

structure in the reactor annulus region that
A

g ,i was used to establish the adequacy of the

design. This should include the load forcing
|

l functions (e.g., f(t), fx(t), fy(t)), and

transient moments (e.g., M(t), Mx (t), My(t),

as resolved about a specific, identified

coordinate system.

| b) Provide tP,e projected area used to ca Lcu la t e

these lohds and identify the location" of the

area projection on plan and section drawings

in the selected coordinate system. This
|

information should be presented in such a manner

that confirmatory evalua. tion of the loads and
. . .

moments can be made.
s_-

e

.

3
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,
c) Provide plan and elevation drawings of the . |.

~

|
'"4' biological shield wall annulus region in enough

detail to verify the nodalization model used in

the analysis. s

. 480.33 The response to question 480.12 is inadequate.
,

- . .
- - Provide a detailed discussion of the reason why the -

'

Perry Nuclear Power Plant containment needs to be

purged, and an estimate of the number of hours per.

year that purging is expected through each - - -

_- - *

particula r valve. In addition, specify during

what modes of operation each purge system wiLL be
.

used.

480.34 The response to question 480.15 states that valves

'q,

and end caps that are under administ.rative control
V)

are not considered potential Leakage paths. It is

our position that all test lines b.etween the

isolation valves be treated as branch lines.

| Therefore, include these valves in the containment

isolation valve tables and commit to testing them in

accordance with Appendix J.
.

430.35 Provide and justify the modeL and assumptions made

in determining the secondary containment negative

pressure following a LOCA. Include in the*

discussion the time the annulus exhaust gas
|

| treatment system is actuated, exhaust flow rate,

i inteakage assumed, outleakage assumed, coefficient
-

Y''- .

-4- .

I
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of Linear expansion of steel shelL, modulus ofs

elasticity of steel sheLL, time to depressurize to

minus 0.25 inch' of water, and the time period that

direct Leakage was assumed in the offsite dose

analysis. Also, provide'a discussion of the . ;
,

\-

| Leakage testing program for the secondary -

|

containment volume to verify the drawdown time _

assumed in the analysis. .- . .

- :

480.36 In the subcompartment of the dryweLL head, the ~'
-

double-ended break of the RCIC steam Line wast

' determined to result in the rupture that produce .

the maximum pressure. Justify'that the RCIC is,the
~

design basis accident for this subcompartment since''^'

'

\ .

other high energy Lines are in the near proximity'"'

of this subcompartment, e.g., the MSL.

480.37 Provide a detailed discussion and justify the model

and assumptions used in determining the long term

|
containment pressure and temperature response. The

discussion should contain enough information so

|

that confirmatory analyses can be performed.
~

480.38 It is our position that the periodic reduced

pressure test to verify the drywell steam bypass

leakage rate must be performed at the pressure

needed to maintain the water level in the
suppression pool slightly above the elevation of

the first row of vents and at intervals not
Y *

-y-
_

.
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exceeding 18 months. Provide your commitment to .

comply with this position.
'

480.39 In regard to the analysis of the hydrogen

accumulation in the dryweLL and containment,

provide the following information regarding metal . - .

water reaction:
~- t. - -

.

1. Surface area of Zircacy fuel cladding;

2. Mass of Zircaloy fuel cladding; and . , .

3. Percent of cora cladding that was ca lcu la~ted : :' - -- -

to react with water in demonstrating compliance

with Section 50.46(b)(3) of 10 CFR Part 50.
.

480.40 The response to questions 480.30 regarding a

description of your program to improve the hydrogen
.-s

cont rol capability at Perry 1/2 is deficient. A'

i
,

. program description needs to be provided in order

for the staff to complete its r e v i-e w in a timely
.

manner.

We need a description of 1) the system you propose

| to install; 2) the installation sch,edule; 3) its

design bases; and 4) your research programs

(i nc lu di ng schedules) designed to demonstrate and/

or confirm efficacy of the proposed system.
'

|

.
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Emergency Core Cooling Systems (6.3)

3. We require the applicant to provide calculations to verify that flashing would
-

not occur at any point in the ECCS pump suction lines as a result of local
-,

elevation changes in the piping run.
\ '}/
(

4. We require the applicant to verify that the LPCS and LPCI injection valves are'~

interlocked to prevent them from opening unless reactor pressure is below the

design pressures of the low pressure systems or to modify the design to conform

to one of the acceptable designs given in Section 6.3 of the SRP.

5. We require clarification frcm th.e aDolicant recardino the hich drywell cressure

interlocks on the HPCS valve injection valve logic.

|

6. We require a plant specific LOCA analysis for Perry. We require a commitment

from the applicant for submittal of the LOCA analysis before fuel loading.

7. We require the applicant to address the inadvertent closure of the FCV in

the reactor recirculation system as a single failure in the LOCA analysis.

S. We require additional information to verify that no operator action is re-

quired until 20 minutes after the LOCA.
\ . '
l 9. We require confirmatory documentation to verify the safety va19e position ,

indication method.

-5^ ]
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4(iture; and _L4) the -requi rement slof--Gener.a1
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.f.A)
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3y Design Criteria 60 an'd.61 by_. designing,,a system'' -

.

containing radioactivity by confining, venting'

/g ..

a n d c o l l e c t i n g".d r''aTri a g e f r o m t h er' U'a c t o'r c l e a n u p'

/.-.

.

. system' components through closed systems.
f _ _-

\,_~-...__.._. .

-

,-

~~s
,

-

-- on the basis of the above evaluation, we find thats: ..
._ .

. '
,

- " ,

kndingconf.irmat y. review of the amended FSARr -

t \. ~.. ~. ~.... .-.._..._ m-
. . . ..-

the reactor.wa'teri cleanup system meets the~ ~~ -

- .- f- x
. rele.v...a..nt requi.rements of General. Design criteria

-

x- .

1, 2,1.4, 60 and 61 and the appropriate sectionss-

-- _j.
1.26, 1.29, and 1.3 ( 's =.

,

of-Regulatory Guides
' .. .

, / .
. . . . . .

. . )R ev ision 1) ," ands, t h e r ef o r'e r is a c..c e p t ab,L,e . ~'*$ _m
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46.1.2 organic Materials.
' _ . . ..

' "

.

I. INTRODUCTION .

This evaluation is conducted tp ver'ify that
--

meetprotective coatings applied inside containment
.

the testing requ'itements of ANSI 101.2 (1972) and

[ the qual.ity assurance guidel'ines of Regulatory
(

-

Compliance with these requirements
:.

Guide 1.54.
- - 4 .

--
-- provides assura'nce,that the protective coatings

:
w i l. l. n o t fail under DBA conditions and generate

..

significant quantities of sol.id debris or
combustible gas which could complicat the accident

.
.

condi: ions.

s . ,
.

.
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, .'In the FSAR the applicant indicates that the'

, , ;,

coating systems used on exposed surfaces inside .

1
~

the containment have been qualified in accordance

with ANSI N101.2, " Protective Coatings (Paints)
~ ~ for Light Water Nuclear Reactor Containment

~^ ' Facilities," American National Standards ...-
-

Institute (1972). The applicant also stated that

the protective coating system for.the containments'

are applied in accordance with Regulatory Guide
'

-

1.54, " Quality Assurance Requirements for

Protective Coatings Applied to Water-Cooled
.

Nuclear Power Plants." -

. ~ . ,

( ,) II. EVALUATION AND FINDINGS

organic materials inside containment were reviewed|
'

(

! in accordance with SRP Section 6.1.2. Based,on

the applicant's compliance with the applicable

Regulatory Guide and ANSI Standard, we find that
~

,

pending confirmatory review of the amended FSAR,

'the protective coating systems and their applications
are acceptable and meet the requirements of

Appendix 9 to 10 CFR Part 60. This conclusion

is based on the applicant having met the positions

of Regulatory Guide 1.54, "Qu a li t y Assurance

Requirements for Protective Coatings Applied to

4ater-Cooled Nuclear Power Plants" and the testing
(

-

..
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requirements of ANSI N101.2, " Protective Coatings

(Paints) for Li,ght Water Nuclear Reactor
'

Containment Facilities." These measures

demonstrate their suitability to withstand a

postulated design basis accident (DBA) - .

environment.
-

.

.

The control of combustible gases that can - .

potentially be generated from the organic
materiai.s and from qualified and unqualified

paints is reviewed under Section 6.2.5. The
.

consequences of solid debris that can

~~' potentially be formed from unqualified paints
!

-

are reviewed under Section 6.2.2.''C
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c.2 containment Systems
- . . .

- - - .

The containment systems f or the Perry Nuclear Power Plant, Units 1~

and 2 (Perry 1/2) include a Mark III-type containment structure as

the primary containment'and a secondary containment surrounding

the' primary containment. The secondary containment is designed

to confine the Leakage from the primary containment of airborne'

.

radioactive materials. .,

' s

6.2.1 Containment Functional Design

The containment design for this plant has been given the name

Mark III. The Mark III design has three main design features:

1) a drywelL surrounding the reactor pressure vessel and a large

part of the reactor coolant pressure boundary; 2) a suppression

pool that serves as a heat sink during normal operational
'

transients and accident conditions; and 3) a containment

structure to prevent the uncontrolled release of radioactivity

to the environment. Figure 6.1 shows the principal f eatures of

) the Mark III containment relative to a Mark I containment.

I
^'

|

| _-

| C. . ,'

1

, -



.,
.

.

. - - - . . , ..

.J- - -

, .

-4- .. g.- t . . .
3. .

. , ,
. ..

. 4
s e

M
.

.

...s. .
.

. ,
a

. . .e e
_s i 1 { 5 -

. -e .

.1 y -

2 4 3I'
- =a ,-,-

_

i E E E ] I. '
*

3 u 3 _
-

.

\m '

\ t._
.

-

_ - - -
-,

3-.--
--

.._.
7 , -,

, s x i =a- =
._ / t G5,/ - .= r.

e t ,

a , -| c _

s _a Q J}i -

= z *.

t e -

, ,

o Er-l s _ 1"
- --.' i .-

-

_c . _. E ' . . t' -. -

.-

=_ .2. :. | r"::. rt
- w : E :ci < .

.. _
..

5 N,- - dll'ii I* Td $ E -

'

< w :- .s. . e n-

i s [ 2> <" u
-

,

w .x1r c = w'i -
\ u _ z x

_
-

E .i\
. w g z -= m .

. v. - -

| r = a <w
-

m. 2 =
l ,. O

v. .s'

| |-- _I
m

-
-

__ % 5,* -

- -- , i 5. , x_.

5 5
_

=-

1

_il il I. L '.l s-
-

_

L.1 i i .i
I

* I

|| i 1Ils - E1
. m >= <

;
_ -
_

w
=
s
~

.

a t| '.f . ..
.s

,

a , p
:: ,

|| !!_ i.l l 1 .| .: |< .: *j ;|
.

. .

O 3 : e
.- + -

-_ _ = ,

! ! '.(. ..

5,._ I' 1; 'I. :( !
m - -

6 p- C.

i..in1

,,

/:. z. 5. .
- .

..( -- - -
7

-

.e
" g E,

h : __?
T ss v4 7 '-

.

e Q w( ) i;:e s<

,e ;.

3 6: i
.''

i' | 5
-

$_., 5', I Y, ,l.,i U,.. Q,.s
*- ,jI . .2.- p. , , -. -

w -
4 c li t]-, ,

- i

,- --_ _ - . - *- *
, @

f: / |- -

,

:
i

: i =
$

.

$. _E
E > *5

b /.; c^ =l W.Ce

ri c> y -

-



I -n

3
*

o ,o
- q

.- "

,

J
_

[ The drywell is designed as the temporary retention boundary which -

v
separates the reactor pressure vessel and the re ci rcu la t ion

system from the suppression p.bol and the containment annutus. If

the loss-of-coolant accident (LOCA) shouLd occur, the drywelL
.

channels released steam around the weir, wall and through the .

' " horizontal vents and into the suppression pool. Thus, the energy
-

released to the containment annulus is minimized. The dryweLL

has a net free volume of 277,685 cubic feet and is designed for
.

' an internal pressure of 30 pounds per square inch gauge (p s ig) -

and a temperature of 330 degrees Fahrenheit ('F).

.

The suppression pool is a,360' annular pool of water located at
.

'

the bottom of the containment and retained between the,_,

containment wall and weir wall, with the dryweLL wall Located
,,_

between the two. The weir wall is a 360*, reinforced concrete

wall Located inside the drywelL and 30 inches from the drywelL

wall. At the proposed nominal water height, 18 feet, 3 inches,

the volume of water in the suppression pool is 118,625 cubic

feet. The suppression pool serves both as a heat sink for

postulated transients and accidents and as the source of cooling

water for the emergency core cooling systems. In the case of

transients that result in a loss of the main haat sink, energy
wouLd be transferred to the pool by the discharge piping from

the reactor system's safety / relief valves. In the event of a

LOCA due to a Line break within the drywelL, the drywelL
'

atmosphere wiLL be vented.to the containment via horizontal

vents in the dryweLL wall. Located in the vertical section of''

sT+ & !a
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dryweLL wall and below the suppression pool water Level, are :the
L..
'

120 vent holes each having a 28 inch diameter. These vent holes'"

arrange'd in 40 circumferential columns of three vents. Theare

three. vent hole centerlines in each column are Located sixteen
feet; eleven feet, six inches; and seven feet above the bottom of

.

the suppression pool. In the event of a LOCA, the pressure wiLL -

rise in the dryweLL due to the release of r e a c t o'r coolant, and

force the Level of water down in the weir annulus. When the

water Level has been depressed to the level of the first row of

vents, the differential pressure wilL cause air, steam, and
entrained water to flow from the dryweLL into the suppression pool.

.

The steam wilL be condensed in the pool; and the air driven from
~

the drywelL wilL be transferred into the containment.
,

_!

.a/
The containment is a free standing steel structure consisting of

a vertical cylinder, a domed top, and a flat base with a net free

volume of 1.14 m i t L i on ' cubi c feet. The design pressure is 15

psig and the design temperature is 185*F. To satisfy"its design
i

basis as a fission product leakage barrier, the containment is

designed for a leakage rate of 0.2% of the net free volume per
,

day at the design pressure of 15 osig.
.

|

6.2.1.1 ' _ Cont ai nme nt Analysis

our review of the containment included the temperature and

pressure responses of the drywell and wetwell to a spectrum of

LOCAs; suppression pool dynamic effects during a LOCA and the^

actuation of one or.more reactor c,o o l a n t system pressure relief--

^

(, - 73,,
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'[ valves; the capability to withstand the effects of steam bypass -

~.

from the drywall directly to the air region of the suppression

pool; and the external pressure capability of the containment.
,

In addition, our review considered the applicant's proposed

design bases and design criteria for th,e containment and'the .

| .

analyses and test data in support of the criteria and bases.'

|

Our review included consideration of the loads resulting from-

'

pool dynamic-related phenomena. Following a LOCA, an air steam - -

'

mixture wilL be, forced from the drywelL through the vent system

into the suppression pool. The air component of the vent flow
.

.
forms high pressure bubbles in the pool. The air bubbles wiLL

create an upward acceleration of the pool surface which can
'

,.

q,) impact internal containment structures. Additional containment

loads result as the steam portion of the vent flow condenses in

the pool. Actuation of relief valves also results in containment

loads. Pressure waves are generated within the suppression pool

when the relief valves discharge air and steam into the pool

water.

The drywell and containment are divided into subcompart,ments by

internal structures. Our review of the subcompartment designs is

discussed in Subsection 6.2.1.6, under "Subcompartment Pressure

Analysis."

" L.- .s ~ ? *.
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6.2.1.2 Review of Boilina Water Reactor Containment Technology _ -

-

There are two basic pressure suppression designs in the United -

Stated that have preceded thC Mark III containment. The Mark I or

"Lightbulb-torus" and the Mark II or the "over-under design."

.
-

A comparison of design parameters for the Mark I, II and III -

containment types is provided in Table 6.1.
.

The Mark I containment is the first widely used design for >-- --

boiling water reactor (BWR) pressure suppression containments.

In the Mark I design (s ee Figure 6.1) the drywelL consists of an
,

inverted lightbulb-shaped vessel, and the suppression chamber

_
is a torus shaped steel vessel located below and encircling the

,

drywelL. The vent systems consist of ducts, vent header, and

downcomers, which enter the suppression pool vertically instead

of horizontally like the Mark III vent. The typica l design .

pressure for both drywell and pressure suppression chamber is 56

psig, except for Oyster Creek and Nine Mile Point 1, where the

|
pressure suppression chamber design pressure is 35 psig.

l

.

The Mark'II containment, like the Mark I and Mark III, is a

pressure suppression containment. Figure 6.2 shows the principal

features of the Mark II containment. The drywell is in the form

of a truncated cone, closed by an elliptical steel dome. The

dryweLL concrete floor serves as a barrier separating the drywell

from the suppression chamber. The pressure suppression chamber

[P *h
~
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!Table 6-1'

'

( Comparison of BWR Containment Designs

'

Drywell Mark I - Mark II Mark III _

'

(Hatch 2) (LaSalle) (Perry)
*

type of construction steel shell steel-lined reinforced
post concrete
tensioned'

air volume (cubic feet) 146,266 221.513 277,685
.

'

design pressure (pounds 56 45- 30 -

,

per square inch gauge)
- -

.

Wetwell ,

type of construction steel shell stes1-lined steel-shell
post
tensioned-n s,

, . . .

6,

.' air volume (cubic feet) 109,714 166,400 1.14210

pool volume (cubic feet) 90,550 142,160 118,625
^

design pressure (pounds 56 45 15

per square inch gauge)

leak rate (percent per day) 1.2 0.5 0.2

thermal power (megawatts 2537 3434 3651
,

thermal)

3.54LOCA break area (square 4.378 2.598 -

feet) .

vent area (square feet) 216 295 495

break area / vent area .0203 .009 .007

.

.

e

4 -1(



3
- - i

g. ..
.

.

~

:

.

is in the shape of a cylinder Located below the drywell floor. -

v The vent system consists of straight down pipes (downcomers)

which extend through the dryw. ell floor to beLow the water level

in the suppression pool. The typical design pressure for both
.

drywelL and pressure suppression chambe,r is 45 psig. .-

.

.
.

The Mark III design (s ee F igu re 6.1) is the latest BWR pressure
.

suppression containment design. In this design, the containment -

(pressure suppression chamber) completely surrounds the dryweLL.

The suppression pool is a 360* annular pool located in the bottom

of ,the containment and retained between the containment wall and

the wei r wall.
,

.

..

The Mark III type containment proposed for Perry 1/2 is different'

-

from the Mark I and Mark II types of containments in three basic

ways. First, the BWR/6 type reactor system which is proposed for

Perry 1/2 has larger steam Lines relative to those of previous

BWR core designs. The effect of this difference is that the
postulated LOCA involving ruptures in the main steam Line results

in very nearly , equivalent peak drywelL pressures when compared

with recirculation Line ruptures. Therefore, both of t,eseh

postulated pipe breaks must be considered in determining the

design-basis accident (DBA) for the Mark III containment pressure

response.

Second, the wetwelL and drywelL of the Nark I and II designs are
- connected by a vent system which enters the suppression pool .

g

-
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';s vertically at a constant submergence. The Mark III design -

%
utilizes a circumferential arrangement of horizontal vents at

-
I

| three different elevations which leads to an additional
! functional dependence on vent clearing and vent flow phenomena

! when compared with the Mark I and II types of containment. In .

|
l

addition, because of the relatively large vent. areas provided,
_

the peak dryweLL differential pressure is controlled by vent

clearing; i.e., the highest differential pressure across the

drywelL wall occurs during vent clearing. This places added -- -

emphasis on the dynamics of vent clearing, but reduces the

impact of vent flow assumptions on drywelL pressure. For

e x a mp le, in both the Mark I and II design, the peak dryweLL

pressure occurs in the range of approximately 10 to 50 seconos
_.

-

folLowing onset of the postulated accident, after the vent
..

clearing process and during the vent flow part of the transient.

However, for the Mark III design, the peak dryweLL pressure

occurs at about one second, which is du ri ng the vent clearing
i

process.

|

Third, since the volume of the Mark III containme,nt is about-

f ou r times that of the drywell, the compression of drywptl air

into the containment during vent flow results in only a small

rise in c'o n t a i n me n t pressure. This smalL effect leads to a

long term containment peak pressure which is not specifically
related to the size of the reactor coolant system break or to

~'
the short-term pressure response.

-
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/~' 6.2.1.3 Short-Term Pressure Response [
,

'' The maximum drywelL pressure occurs during the blowdown phase of

a LOCA. The maximum containment pressure occurs in the Long-term.
,

and is discussed in the Subsection "Long Term Pressure Response."

-
,.

;The applicant has performed analyses of various postulated
'

primary system breaks including a double-ended rupture of the

re ci rcu la tion Line, a double-ended rupture of the main steam
-

Line, an intermediate size rupture of a liquid Line, and a smaLL ''

size rupture of the steam Line. Results of the analysis indicate

that the main steam line break (MSLB) yields the limiting drywelL

pressure. The applicant, therefore, concludes that the MSLB is
-

i

the design basis accident for the drywelL. -

.

'

? ./

FolLowing the postulated double-ended rupture of a 28 inch MSLB,

the mass and energy released from the p ri ma ry system pressurizes

the drywelL. As the drywelL pressure increases,, water in the

i

vent annulus is accelerated downward. At about 0.9 seconds, the

first rou of vents wilL be cleared of water and then a mixture of -

1

| air, steam, and u?ter wilL flow into the suppression pool where

the steam wilL be condensed.and the air wilL be released to the
containment air region.

1
1

The water in the vent annulus will continue to accelerate
downward resulting in the clearing of the second row of vents at

a- &-

g -}'.
-

.
,
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,s . about 1.1 seconds and the third row at about 1.4 seconds. The 5
;~,.
g- ..c

' peak drywelL differential pressure occurs at the time the second

row of vent's is cleared. This is a result of sufficient vent
i .

| area being uncovered to reverse the pressure transient in the
l

dryweLL. Due to this phenomenon, the peak pressure is
.

predominantly controlled by the dynamics of vent clearing and -

>

only partially influenced by the vent flow assum'ptions. <

.

The,above process is called the vent clea ring transient, which

occurs less than two seconds following onset of the postulated -

accident. A detailed discussi n of pool dynamics is presented
.

in a later subsection, under " Pool Dynamic Loads."

i

-.s

! The containment is pressurized ea rly in the transient by the
i ss

ca rryove r of noncondensible gases from the dryweLL. At the end

of the blowdown, the drywell pressure stabilizes at a slightly

higher pressure than the containment, the difference being equal

to the hydrostatic head of vent submergence. The drywell and

containment will remain in this equilibrium condition until the

emergency core cooling system i njection water floods the reactor
.

vessel to the level of the steam line nozzles and the water
.

cascades into the drywell. This results in condensation of the

steam in the drywell and a rapid reduction in the drywell

pressure. As sonn as the drywell pressure drops below the

containment p res su re, the drywell vacuum breakers will open and

noncondensible gases from the containment air volume will flow

back into the drywell.
.

6
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[" , The appli cant's calculated peak pressure and temperature for the ;

N. MSLB are 22.1 psig and 324'F for the dryweLL and 11.3 psig and

184.6'F for the containment. .The design pressure and temperature.
,,

of the dryweLL are 30 psig and 330' F, which provide a margin of

36 percent above the peak calculated pressure and 6' F above the .

,

- peak-calculated temperature. The design pressure and temperature
.

'

of the containment are 15 psig and 185'F, which provides a margin

of 33 percent above the peak calculated pressure and essentially -

no margin for the peak calculated temperature. We performed an . -

analysis of the drywelL pressure response using the CONTEMPT-LT

28 computer code. Our calculation of the peak pressure and

temperature confirm those calculated by the applicant.
.

Therefore, on the basis of our confirmatory analyses, we conclude
_

that the drywell design pressure of 30 psig and design .

J

temperature of 330'F are acceptable.

6.2.1.4 Long-Term Pressure Response

Following the short-term blowdown phase of the accident, the

suppression pool temperature and containment pressure will

continuously increase due to the input of decay heat and

sensible heat into the containment. At the end of the blowdown

phase of the accident, the drywell pressure has stabilized at a

s li gh t ly higher pressure than the containment. This differential

pressure corresponds to the hydrostatic head of the submergence

of the first row of vents. At a later time, the drywell and

containment chamber pressures wiLL equaliz'e due to the return

- of air from the containment. '

.set D- =

.b " I. b
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During this time period, the ECCS pumps, taking suction from the .
g

suppression pool wiLL have reflooded the reactor pressure vessel
~

'

up to the level of the main s, team nozzles. Subsequently, ECCS

water wilL flow out of the break and fill the dryweLL up to the

top of the weir wall, establishing a recirculation flow path for ,- :

the ECCS coolant. This relatively cold ECCS water ~wiLL condense -
-

'

the steam in the drywelL and bring the dryweLL pressure down

rapidly, at about 309 seconds after onset of the accident. At

ten minutes following onset of the accident, the containment -- --

cooling mode of the residual heat removat system is activated and

supression pool water is circulated through the residual heat
.

removal system heat exchangers, establishing an energy transfer

path to the service water system and the ultimate heat sink.
_

,

.c

In the Long-term analysis, the applicant accounted for potential

post-accident energy sources. These include dec.ay heat, sensible

heat and metal-water reaction energy. The appli cant's long-term

model also assumes that the containment atmosphere is saturated

and equal to the suppression pool temperature at any time.

Therefore, the containment pressure is equal to the sum of the

|
partial pressure of air and the saturation pressure of water

!
,

l corresponding to the pool temperature.

.

Based on the above assumption, the app li ca nt caLeulated a peak

supression pool temperature of 184.6' F f or the most Limiting

residual heat removal system cooling mode; i.e., only one

- operating residual heat removal sy. stem cooling loop with only

( a!} -

-=4W
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one residual heat removat system pump being available. The -

(
calculated Long term secondary peak containment pressure is about

11.3 psig. The containment it designed for 15 psig and 185' F.

The applicant's model and assumptions used for the Long term

pressure and temperature analysis is stiLL under review by the -

.

- ' staff. We have requested additional information~from the - ' - -
-

,

applicant and wilL report on this matter in a supplemental'

report.

6.2.1.5 Containment External Pressure

The, transients which could result in significant negative

| pressure within the containment involve the inadvertent actuation
l

of the containment spray while the containment atmosphere is at
,_,

,

high temperature and humidity. The applicant has analyzed two
_,

such transients: one transient is the actuation of the

containment spray fotLowing a break in the Reactor Water Cleanup

System; and the other is inadvertent actuation of the containment

| spray during normal p la nt operation. The app li ca nt has
1

|
CdlCulated a negative oVerall Containment differential pressure

of 0.72 psig for the latter case. The staff is still reviewing

the applicant's analysis. -

|

6.2.1.6 Subcompartment Pressure A n a,l y,s e g

Within both the drywell and containment, internal structures

form subcompartments or restricted volumes which are subjected

'

~12*- , ,,

s*L
-

I

|
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to differential pressures subsequent to postulated pipe ruptures. ',
.

In the drywelL, there are two such volumes: the Reactor Pressure

vessel Annu'Lus which is the annular region formed by the reactor

vessel and the biological shield; and the Drywell Head which is a

cavity surrounding the reactor pressure vessel head. In the
.

containment, th'ere are four compartments which contain various
'

components of the Reactor Water Cleanup (RWCU) System. There is

also a Main Steam tunnel which is located between the drywell and -

containment.
-

The applicant has performed pressure response analyses for various
' '

postulated pipe breaks within these subcompartments. The blowdown

mass and energy release are based on Moody's flow models and full,
,.,.

double-ended pipe ruptures. The analyses of the pressure'

,

' -
transients within these subcompartments were performed using the

computer code, COMPARE, except fer the reactor pressure vessel
,

annulus which used the'RELAP 4/ MOD 3 computer code.

We have also analyzed the subcompartments pressure response for

the various pipe breaks using the computer code COMPARE. In all

compartments, our predicted maximum pressure differential was

below the design pressure of the subcompartment. However, the

applicant has not provided justification for the assumption

concerning the blowout panels and air seals used in the design of

the reactor water cleanup room and reactor annulus region. We

wiLL require the app li ca nt to provide the experimental data that-

- support the assunptions made regarding the blowout panel and air-

.

3,+3v- b -1 )
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2seals or propose a testing program that wiLL demonstrate the
-,

i

blowout pane t and air seals wilL function as designed. Also,''

the applicant will be required to provide an analysis that shows

there wilL be no missiles generated. -

.

In addition, the applicant has not provided the pressure loads --

acting on the compartment structure and major components used to

establish the support design, nor justified that the pipe breaks
'

analyzed in the drywell head region wiLL result in the highest -- -

p re s su s e.- We wiLL require the applicant to provide this

information. We will report on these matters in a supplemental
-

.

report.

-

? 6.2.1.7 Steam Bypass of the Suppression Pool*

During a postulated prima ry system line break inside the drywell,
!

|
possible bypass leakage paths between the drywelL and containment

air space could result in excessive containment pressures. The

control of such bypass paths is important to ensure that the

design pressure of the containment is net exceeded. There are

seve ral potential sources of steam bypass to the, suppression pool

ai r space in Perry 1/2. They incluce cracking of the d,rywell

concrete structure, the drywell vacuum breakers, and penetrations
'

through the drywell structures.

The d r y w e l'l leakage capacity has been evaluated for a spectrum of

p ri ma ry system rupture areas. The basic model included passive

heat sinks and automatic containment spray actuation. The'

.

e
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applicant has shown that maximum allowable Leakage area of j
,

A/k = 1.68 square foot could exist betwean the dryweLL and\-

containment following the limiting Line break accident without

exceeding the design pressure. We have not completed our review

of the appli cant's a na ly si s . We wiLL report on this matter in a
*

.

_ _ -.

supplemental report. _.

-
.

In order to assure that tha existing steam bypass Leakage area is _

weLL below the assumed area in the analysis, the applicant has.- -

proposed to perform preoperational and periodic Leakage tests.
t

! The preoperational test wiLL be a high pressure test performed at
i

the drywell design pressure. The periodic test wilL be performed -

,a t a reduced pressure and at intervals not yet specified by the
.

a pp li c a nt . We will require the applicant to perform the reduced'

pressure test at the pressure needed to maintain the water level

in the suppresion pool slightly above the elevation of the first
row of vents and at intervals not exceeding 18 months. We wiLL

report on this matter in a supplemental report.

The applicant has proposed to limit the measured leakage to less

than ten percent of the allowable bypass Leakage. We have

concluded that the a pp li c a nt 's acceptance criterion for determining

the bypass capability of the drywell is acceptable.

6.2.1.8 Pool Dynamic Loads

Several phenomena have been identified in our review of the

Mark III containment that could result in dynamic loading of
_~
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structures located in and above the suppression pool. They are
,

related to (1) pool response to the LOCA; and (2) pool response

due to relief valve operation, generally associated with plant

transient conditions. These phenomena are describd in more detait

below. ,

6.2.1.8.1 LOCA Pool dynamics
-

Following a LOCA in the drywell, the dryweLL atmosphere wiLL be -

compressed due to blowdown mass and energy addition to the volume. -

FolLowing. vent clearing an air / steam / water mixture wiLL be forced

from the dryweLL through the vent system and injected into the
.

suppressiou pool, approxiamteLy 7-10 feet below the surface. The

steam component of the flow mixture wiLL condense in the pool,

i while the air wilL be released in the pool as high, pressure'

bubbles. The continued addition and expansion of air causes the

pool volume to swell resulting in an acceleration of the surface
~

vertically upward. Due to the effect of buoyancy, air bubbles

wilL rise faster than the pool water mass and wilL eventually

break through the swollen surface and relieve the driving force

behind the pool. Due to the, dynamics of vent clearing and v.ent

flow and.the vertical motion of the pool water mass, structures

forming the suppression pool boundary, structures located

within the pool, and structures located above the pool could be

| subject to hydrodyamic loads.

' ~
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h! 6.2.1.8.2 Relief Valve Dynamics
,

Pressure waves are generated within ti.e suppiession pool when, on

first opening, relief valves . discharge high pressure air and steam

into the pool water. This phenomenon is referred to as relief
,

valve vent claaring loads which are imgarted to pool retaining -
-

'

structures and structures located within the pool. These same--
,

structures can also be subject to loads which accompany extended
.

relief valve discharge into the pool if the pool water is at an - -

elevated temperature. This effect is known as steam quenching
- ~

vibrations.

'

.

The Mark III LOCA-related. pool dynamic loads were reviewed at the
.

Construction Permit (CP) stage for Perry 1/2 and at the PDA stage
,s

( / for GESSAR-238NI. The staff concluded at the time that the

t
' information available was sufficient to adequately define the

pool dynamic loads f or nuclea r plants applying for cps. 'Since

the issuance of the GESSAR-238NI SER (Decembe r 1975), GE has

|
conducted further tests and analyses to confirm and refine the

original load definitions.

|

|
,

The staff is currently reviewing this information to arrive at a

finalized hydrodynamic load definition that can be utilized by

| Mark III containment applicants for an OL. The LOCA pool

dynamics are being reviewed under Task Action Plan (TAP) B-10,

" Behavior of BWR Mark III Containment" and TAP A-39,

" " Determination of Safety Relief Valve (SRV) Pool Dynamic Loads
' ~~>7na -

, __ *
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and Temperature Limits f or BWR Containment." The end product of ~

these two generic programs wiLL be applicable to Perry 1/2.

*

[
.

l

! The results of the staf f review of the pool dynamic loads for '

l

Perry 1/2 wiLL be reported in a supplement to the S ER. -

.I -

6.2.9 secondary Containmen_tj
.

The secondary containment system includes the structures and

!

|
systems to be used to control and treat radioactive Leakage from

~ ' '

|
| the primary containment in the event of a LOCA. For Perry 1/2,

.

-

secondary containment structures consist of the shieldthe
.

building. The shield building is a cylindrical reinforced
I

concrete structure which comp le t e ly surrounds the containment.
. . . .

!

The standby gas treatment system (SGTS) maintains the secondary

l containment at a pressure of -0.25 inches of water and provides

cleanup of the potentially contaminated secondary containment

volume following a LOCA.
,

|

|
,

The SGTS is designed to seismic Category I criter,ia, safety

quality group B and consists of redundant recirculation. fans and

filtration trains each' consisting of a demister, electric heater,

p r e f i l t e r', high-efficiency particulate air filter and carbon

adsorbers.

Following a postuated LOCA, the pressure in the secondary

containment could increase due to inleakage, expansion of the
,

-: 18T r- C - 1t4
~
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containment steel sheLL and the starting time required for the

,

9

standby gas treatment system The applicant has not provided

enough inf ormation on the analysis of the secondary containment

pressure transient to determine if the above phenomenon was

considered in the analyses. We have requested the applicant to
,

provide this information. - -
.

-

.

Operation of only one of the two redundant SGTS train was assumed -

for the analyses However, the applicant has not provided the
-

.

time period that bypass of the secondary containment was assumed to

occur for calculating the offsite radiological consequences

asso:iated with tSe pressure transient. We wiLL require the
~

.

a pp li ca nt to provide the information.
..

( |
'

.

We will also require the app li cant to commit to leakage testing of

the secondary containment volumes to verify the drawdown time for

reestablishing the -0.25 inches of water gauge, pressure. We will

report on the resolution this matter in a supplemental report.

|

Although the primary containment is enclosed by the secondary

containment, there are systems which penetrate both the primary

and secondary containment boundaries creating potential paths, in

the event of a LOCA, through which radioactivity in the pri ma ry

containent could bypass the leakage collection and filtration

systems associated.with the secondary containment. A number of

these lires contain physical barriers or design provisions which

can ef f ectively eliminate leakage, e.g., water seals, closed

- it9- - G - ,', -
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seismi c Category I piping system, or vent return lines to I

~

( controlled regions. The criteria by which potential bypass

Leakage pat.hs are determined has been set forth in Branch
"

Technical Position (BTP) CSB-6-3, "Determiniation of Bypass

Leakage . Paths in Dual Containment P la nt s ." However, the staff

~

has not completed its review of aLL the potential bypass leakage

paths. Also, we wiLL require the applicant to p.ropose a testing .

program f or measuring the f raction of primary containment Leakage
.

that may bypass the secondary containment. We wiLL report on the -

resolution of these matters in a supplemental report. - -

-

6.2.2 Containment Heat Removal System

The containment heat removal system includes the piping, valves

and mechanical components which wiLL be used to remove energy from

_ - the containment to limit temperature and pressure'in the drywell'

and containment following a postulated LOCA. It is an integral

|

part of the residual heat removal system.

The residual heat removal system consists of two complete loops

i n c lu di ng heat exchangers and main system pumps. Each loop is

i
designed such that a failure'in one loop cannot cause a f a i l'u r e

of another. In addition, each of the loops and associated
1

equipment is located in a separate protected area of the reactor
'

building to minimize the potential for single failures including
loss of onsite or offsite power causing the loss of function of

the entire system. The system equipment piping and support

|
structures are designed to seismic Category I criteria.

WO~ b-LG .
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Provisions have been made in the residual heat removal system to'
.

permit inservice of system components and functional testing of
-

active components.
,

'

operating in the containment cooling mode, the residual heat - -

,

removat pumps take suction from the suppression pool. Flow is --t

then directed through the residual heat removal' heat exchangers

to the suppression pool, the reactor vesset, or the containment

spray headers. The location of system and return Lines in the

suppression pool facilitates mixing of the return water with the
-

~

total pool inventory before the return water becomes available to

the suction Lines. Strainers are provided on the suction Line -

.

inlets. The applicant has provided analyses of the long-term.
s

post-accident containment pressure and temperature response
'

| assuming various combinations of containment cooling

( availability. Our evaluation of this analysis is discussed in

Subsection 6.2.1.4

The applicant analyzed the net positive suction head that is

| available at the residual heat pump inlets assuming the

containment.will be at atmospheric pressure and the pool is at
,

| saturation temperature. In addition, the applicant designed

j the suction piping from the suppression pool so that if any one

suction strainer is 50 percent plugged, the maximum required net

| pisitive suction head to the residual heat removal system pumps'

<aring containment cooling will be provide'd. The above
.

---4W k - ~.I.] .
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assumptions are in agreement with the provisions of Regulatory 2.-s

Gui de 1.1, " Net Positive Suction Head for Emergency Core Cooling

and Containment Heat Removal, System Sumps," and therefore are

acceptable.

.

.

The potential for debris to clog the residual heat removat system

suction Lines was evaluated. Each residual heat removat system

pump is provided its own suction Line and strainer assembly. The

pipe insulation used in the drywell, metal reflective insulation, -- ;

is of a typ'e to minimize the potential for its breaking away from
~

piping and being carried through the vent system into'the
- .

suppression pool. This design minimizes the potential of

clogging the suction line. Therefore, we find the design of the
..s

t
i pump suction structure strainers acceptable.j

We conclude pending confirmatory analysis of the. Long term

pressure and temperature analysis that the containment heat

removal system can be operated in such a manner as to provide
1 adequate cooling to the containment following a LOCA and will
.

conform to General Design Criteria 38, 39 and 40 and is

( acceptable. ,

I

6.2.3 containment I s ola t i on S ys t em,
1

-

! The containment isolation system includes the containment

isolation valves and associated piping and penetrations

necessary to isolate the primary containment in the event of a
d> 2 2 " .-

l') -
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LOCA. Our review of this system included the number and location
.-

s_ of isolation valves, the valve actuation signals and valve control

features, the positions of th,e valves under various plant
conditions, the protection afforded isolation valves from missiles

and pipe whip, and the environmental design conditions specified *
.

in the design of components.
-- - : _- --

.

The design objectives of the containment isolation system is to -

_

a llow the normal or emergency passage of fluids through the -
-

-

! containment boundary while preserving the integrity of the -

containment boundary to prevent or limit the escape of fission

products from a postulated LOCA. The applicant specified design
.

bases and design criteria as welL as the isolation valve .

f arrangement to be used for isolation of primary containment
j

s
penetrations.

.

The containment isolation system is designed to automatically

isolate the containment atmosphere from the outside environment

under accident conditions. Double barrier protection, in the

form of two isolation valves in series o r' a closed system and

i solation valve, are provided to assure that no single active

failure will result in the loss of containment integrity. The

i

containment isolation system components, including valves,

controls, piping and penetrations, are protected from internally
or externally generated missiles, water jets and pipe whip.

- 23" '
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The basis for our acceptance has been the conformance of the
icontainment isolation provisions to the Commission's regulat.ons

'

as set forth in the GDC, and ,to appli cable regulatory guides, our
.

technical positions, the Standard Review Plan and industry codes
.

and standards.
.

.

.

The containment 1 solation systems are designed to the American

Society of Mechanical Engineers Code, Section III, Class 1 or 2
~

.

~ and are classified as seismic Category I design' systems.

The containment isolation provisions for the Lines penetrating
. .

containment conform to the requirements of GDC 55, 56 or 57, as

are containmentappropriate. As provided by GDC 55 and 56, there
,.

s .

penetrations whose isolation provisions do not have to satisfy

the explicit requirements of the GDC but can be accepted on some

other defined basis. However, the applicant has not justified

all the design deviations from the e xp li ci t requirements of the

GDC. We will require the applicant to provide this justification

and report the resolution on this matter in a supplemental

report. ,

.

|

6.2.3.1 Containment Purge System
_

,

The design of the containment purge and ventilation system

consists of both 42-inch and 18-inch Lines. The 18-inch Line

will be used to continuously purge a smatt amount of the

containment atmosphere during normal operation. The applicant

-r&W '7 , y'

w m
_
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has not specified for what modes of operation the 42-inch and
.

.

18-inch lines wiLL be used. We wiLL require the applicant to

provide this information.
,

.

|
|

It is our belief that purging / venting should be minimized during
i

*

reactor operation because the plant is inherently safer with -

( closed purge valves than with open valves requir'ing valve action

to provide containment isolation. Therefore,. we wiLL require a -

detailed justification for the need to purge, and an estimate of -

the number of hours per year that purging is expected through
,

each particular valve. We wiLL report on the resolution of these
.

matters in a supplmental report.
.

.

,~. .

) 6.2.5 Combustible Gas Control _'

.

V -

The combustible gas control systems include the piping valves,

components and instrumentation necessary to detect the presence

of combustible gases within the primary containment and to

|
control the concentration of these gases.

|

The scope of review of the design and functional capability of the

|
combustible gas control system for Perry 1/2 included drawings and

descriptive information of the equipment to mix the containment

atmosphere, monitor combustible gas concentration, and reduce

combustible gas concentrations within the containment following

the design basis accident. The review also included the

a pp li ca nt 's proposed design bases for the combustible gas

control systems, and the analyses of the functional capability- -

.

g
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of the system provided to support the adequacr of.the design ]
N'

bases.'

.

.

The bases for our acceptance are the conformance of system design

and design bases to the Commission's regulations as set forth in .

~

,

- the GDC, and to applicable regulatory guides, branch technical ' -

.

positions, and industry codes and standards.

Following a design basis LOCA, hydrogen may accumulate within
l

the containment as a result of metal-water reaction between the fuel
cladding, corrosion of construction materials, and as a result of
radiolytic decomposition of the post accident emergency cooling

'

water. The applicant analyzed the production and accumulation
'nj of hydrogen from the above sources. The guideline regarding the
,

s_/,

metal-water reaction states that hydrogen production is five

times the maximum calculated reaction under 10 CfR Part 50.46,
'

|
or that amount that would be evolved from a core wide average

1

l depth of reaction into the original cladding of 0.23 mils,

I
whichever is greater, in two minutes. The applicant's analysis

1

of the combustible gas control system was based on the amount of

hydrogen.that would be evolved from a core wide reaction of an

average depth of 0.23 mils of the fuel cladding. However, the

appli cant has not provided enough information to determine that

the hydrogen calculated by this method is greater than that

calculated assuming five times the maximum metal-water reaction

._.

,

'
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calculated unde r 10 C FR Pa rt 50.46. We wiLL require the -a

a pp li ca nt to provide this information.
u_/

The appli cant's combustible gas control system consists of three

subsystems which are: (1) a drywell purge system; (2) a hydrogen
~

control system; and (3) a backup purge system. The major

|
components of the dryweLL purge system are compr.essors, valves, -*

piping and the required instrumentation. The drywelL purge
.

system wilL pump the hydrogen produced within the dryweLL into -- -

the containment. The system consists of redundant components so
~-

that any single active failure wiLL not prevent purging of the

drywelL volume.
.

.

.

The hydrogen control system consists of two 100 percentf-

- . capability hydrogen recombiners manufactured by Westinghouse.

Each unit has a design flow rate of 100 SCFM and located inside

the containment. The backup purge system is also provided in

a ccordance with Regulatory Guide 1.7. This sys(tem will purge

the containment atmosphere, if necessary, through the containment

filtration system's charcoal filter trains to reduce the activity

released.

.

The applicant performed calculations of the containment hydrogen

concentration in the drywell and in the containment. The

a pp li ca nt calculated a maximum drywell concentration of about 3.5

volume percent occurring at approximately 12 days after the

postulated accident. The maximum calculated containment hydrogen

_

concentration is also about 3.5 volume percent. We performed .

_

N7* - I , d i:
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(~'\ confirmatory calculations using the COGAP-2 computer code. The .

results of this analysis indicate that the hydrogen concentration
witL reach 3.5 volume percent. at an earlier time than calculated~

,

by the appli ca nt, but the combustible gas control system is still

capable of performing its design fraction; that is, limit the ,

hydrogen concentraion to less than 4.0 volume percent. We - -
'

conclude that the design of the combustible gas control system

conforms to a L L applicable regulations, guides, our positions,

and industry standards and is acceptable pending verification that

the app li ca nt 's hydrogen source term for the metal-water reaction

is acceptable.
.

6.2.6 Containment Leakage Testing

The a pp li c a nt has provided information to demonstrate compliance
,

1 -

|
with the testing requirements of Appendix J to Title 10 of the

Code of Federal Regulations, Part 50. Our r e v i e.w of the

containment leakage testing program is not comp le t e. We will

report on this matter in a supplement to the SER.

6.2.7 TMI-2 Requirements
'

|

II.E.4.1. Dedicated Hydrogen Penetrations
.

II.E.1 Attachment 4, Containment Pressure Monitor

II.F.1 * Attachment 5, Containment Water Level Monitor

II.F.1 Attachment 6, Containment Hydrogen Monitor

II.8.8 'Ru lemak ing P roceedi ng on Degraded Core Accidents.

The applicant has not addressed the TMI action items.

--T 8 - ' y.ji
|
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6.3 Emergency Core Cooling System _ _ _ _

_

The emergency core cooling system (ECCS) is designed to provide water to the
reactor coolant system in the event of a' break in the pressure boundary. The

ECCS capability extends to failures as large as a double-ended rupture of the
largest pipe carrying water or steam, and spurious safety / relief valve -

I operation.
.

! The basis for the design of the ECCS is to limit damage to the fuel cladding
in accordance with Title 10, Code of Federal Regulations, Part 50.46 (10 CFR ,

50.46). The system must be capable of performing its design function with or :

without offsite power and with a single failure, including loss of an
-

emergency diesel generator.

6.3.1 System Description _

The ECCS consists of the following systems:
m

(1) High Pressure Core Spray System (HPCS)'. _ _ -

(2) Automatic Depressurization System (ADS)

(3) Low Pressure Core Spray System (LPCS)

(4) Low Pressure Coolant Injection System (LPCI)

The HPCS is provided to maintain the reactor vessel' water level above the top

i of the active core in the event of small pipe breaks and to provide spray

cooling in case the core is uncovered. Activation of the HPCS does not

require the depressurization of the reactor vessel. The system includes a

single motor-driven centrifugal pump which takes suction from the condensate
storage tank or the primary containment sup,aression pool. An automatic

switching feature is provided. HPCS flow is dependent on the pressure

differential that exists between the reactor system and the suctior, source.
Pumo cnaracteristic curves indicate that the rated HPCS flow (7200 gpm) is

attained at approximately 217 psid. HPCS discnarges water into the reactor
.

16. C '; ~ PERRY ^ SAFETY EVALUATICN12/08/81
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(} via a spray sparger mounted on the reactor vessel internal wall above the
The HPCS system is designed to operate from normal offsite auxiliary AC'

core.
.

power or from its own diesel genera,or.t

i

The ADS is provided to depressurize the reactor coolant system in the event a
small pipe break occurs and the HPCS system cannot maintain reactor vessel
water level or fails to start. The ADS employs 8 of the 19 safety / relief

~

valves to reduce system pressure so that the low pressure systems may inject

water to cool the core.i

.

The LPCS system is provided to replace reactor vessel water inventory and to ,

supply spray cooling following large pipe breaks in which the core may
The system includes a motor-driven centrifugal pump which takesuncover.

suction from the suppression pool and discharges water to the reactor vessel
via a spray soarger mounted on the reactor vessel internal wall above the .

Pump characteristic curves indicate that rated LPCS flow (8000 gpm) iscore.
attained at a pressure of approximately 190 psid. The LPCS sparger is

') separate from the HPCS sparger. The LPCS system is designed to operate from^

'/ normal auxiliary AC power or from the standby AC power system. The LPCS pump
.

and RHR pump A are on the same electrical bus and are supplied emergency power

by the same diesel generator.

The LPCI system is provided to replace reactor vessel water inventory
following large pipe breaks. The system is an operating mode of the Residual

.

Heat Removal (RHR) system which consists of three independent loops (A, B, and

C). Each loop has a motor-driven pump (7100 gpm) which takes suction from the

suppression pool and supplies water to the reactor vessel via a separate
no::le through the reactor vessel wall. In addition, locos A and B can also

take suction from the reactor recirculation system suction or fuel pool, and
can discharge into the reactor via a feedwater line, fuel pool cooling
discharge, or to the containment spray spargers. RHR loops A and B have heat

exchangers which are cooled by the emergency service water system and are used
to transfer the decay heat from the reactor core to the ultimate heat sink.
The three LPCI (RHR) pumps are powered from AC power buses having standby

- power source backup suoplies. RHR pumps B and C are on the sai electrical

"
. .
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bus and receive emergency power from the same diesel generator. RHR pump A is

on the same electrical bus as the LPCS pump.
.

.

6.3.2 Evaluation
.

-

6.3.2.1 Single Failures
__ _ ___ .

We reviewed the system description and piping and instrumentation dra' wings to -

assure that abundant core cooling will be provided during the injection phase
~

with and without offsite power and assuming a single failure as required by
Criterion 35 of the General Design Criteria. A low reactor vessel water level -

and/or high containment pressure signal is required to start pumps and open
discharge valves.

De applicants provided in Section 6.3.3 of the Final Safety Analysis Report
,

an analysis to demonstrate that the most limiting break size, break location,
and single failure had been considered for Perry. The most limiting

r, combinations are tabulated below.
\

./

| Break Size Break Location Single Failure Systems Remaining

| Small Recirculation Suction HPCS ADS, LPCS and all
Line LPCI

Intermediate Recirculation Suction LPCI Diesel HPCS, ADS, LPCS and
and Large Line Generator one LPCI

|

| The applicant has analyzed main steam breaks inside and outside containment,

HPCS line breaks and feecwater line break locations. The analyses have shown

these break locations, assuming the worst single failure, are not limiting.
These breaks all occar at higher elevations which result in faster depres-
surization and earlier actuation of the emergency core cooling system. In

addition, the reduced loss cf inventory results in lower peak clad temperature.
|

~

. . , .

9 O
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6.3.2.2 Qualification of the Emergency Core Cooling System
_ _ . _ _ _ _ _ _ _ i

. . ~ .

.

The emergency core cooling system is designed to meet seismic Category I

| requirements in compliance with Regulatory Guide 1.29, " Seismic Design Clas-
' sification," as discussed in Section 3.2 of this report. It is housed in

structures designed for seismic events, tornadoes, floods, and other phenomena
in accordance with the requirements of Criterion 2 of the General Design

'

- Criteria as discussed in Section 3.8 of this report. Emergency core cooling

I system equipment is designed in compliance with Regula' tory Guide 1.26,
" Quality Group Classification and Standards for Water, Steam, and Radioactive *

Waste Containing Components of Nuclear Power Plants," as discussed in
Section 3.2 of this report. -

Protection of the emergency core cooling system against pipe whip and against
discharging fluids in compliance with the requirements of Criterion 4 of the .

General Design Criteria and Regulatory Guide 1.46, " Protection Against Pip.e
Whip Inside Contcinment," is discussed in Section 3.6 of this report. Evalua-

'' tion of the instrumentation and controls for the emergency core cooling system
is discussed in Section 7.3 of the report. Compliance with the inservice...

inspection requirements of Criterion 36 of the General Design Criteria is
discussed in Section 6.6 of this report. Environmental qualification of the
emergency core cooling system equipment for operation under normal and
accident conditions as required by Criterion 4 of the General Design Criterion

| is discussed in Section 3.11 of this report.
t

6.3.2.3 Functional Design

The available net positive suction head for the pumps in the emergency core
cooling system should have adequate margin to prevent cavitation and assure
pump operability in accordance with Regulatory Guide 1.1, " Net Positive
Suction Head for Emergency Core Cooling and Containment Heat Removal System

Pumps." We requested additional information from the applicant to verify
adequate NPSH for the ECCS pumps. We also requested that the applicant
provide calculations verifying that flashing would not occur at any point in
the ECCS suction lines as a result of local elevation changes in the piping
runs. We will report on these items in a supplement to this SER.

~

:
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pd- The HPCS incorporates relief valves to protect the components and piping from
,

inadvertant overpressure conditions resulting from either thermal expansion or
~

backpressure leakage into the low pressure portions of the system. The LPCS

and LPCI systems are not designed to withstand normal reactor operating pres-
sure. Relief valves are provided in these lines to protect against leakage
from the reactor coolant system. Each of the low pressure !ines that :

interface with the reactor coolant system has a testable check valve inside
primary containment backed up by a normally closed motor-operated gate valve '

outside of containment. We requested the applicant to verify the interlock of -

this valve so that it does not open until the reactor coolant pressure is
below the system design pressure. We will report on this item in a supplement ;:-

to this report.

Containment isolation in accordance with the requirements of Criterion 55 of
the General Design Criteria is discussed in Section 6.2 of this report. The

.

periodic testing and leak rate criteria for these valves that isolate the
reactor coolant system from the emergency core cooling system are discussed in

^ Section 3.9.6 of this report. The detection of leaks from those portions of
1

j the emergency core cooling system within primary containment is discussed in
Sections 5.2.5 and 9.3.3. Leak detection for portions of the emergency core
cooling system outside of primary containment is provided primarily by the
reactor building floor and equipment drain sump leak detection system and by
the equipment area high temperature detection system.

All the emergency core cooling systems have miniflow lines to permit a limited
' amount of flow in the event an isolation valve between the reactor coolant

system and emergency core cooling system is cicsed, for any reason, in order

|
to protect the pumps from overheating. When sufficient flow passes thrcugh
the injection lines, valves in the miniflow lines automatically shut,
diverting all flow to the pressure vessel. The lines from the suppression

| pool to the suctions of the low pressure coolant injection and low pressure
| core spray pumps each have an open motor-operated valve outside of containment

with controls arranged so tnat a key is required to unlock a lever to close
the valve. The suction of the high pressure core spray from the suppression
pool contains a closed motor-operated valve outside the containment designed
to open so that the system automatically pumps water from the suppression pool

.

.

> -

| 12/08/81 10'.h-13 PERR't SAFETY-EVALUATION
l

l



-

s

5
..g. 0

-

g

1
.

'r

instead of the condensate storage tank when the condensate storage tank water
O

is exhausted.
,

~

^As a backup to the high pressure co e spray system, the automatic depres-

suriza$ionsystemcanbeu,sedtodepressurizethesystemandallowthe
functioning of the low pressure cooling systems in the event of a small break.

,

The air supply to the automatic depressurization system valves is provided in. -

accident conditions.by seismically qualified accumulators.and receivers to
compensate for leakage past accumulator check valves.;

.

One of the design requirements of the emergency core cooling system is'that
cooling water flow be provided rapidly following the initiation signal. By .

always keeping the, emergency core system pump discharge lines full,
the lag time between the signal fo. ,, ump start and the initiation of flow into

^'

.

the reactor pressure vessel can be minimized. In addition, full discharge
./ lines will prevent potentially damaging water hammer occurrences on system

startup. In Perry a fill system consisting of a jockey pump in each of the
five ECCS loops is provided. Maintenance of the filled status of the system
is ensured by continuous indication of pump operation and pump discharge
pressure. In accordance with monthly surveillance procedures, the uppermost

i vent lines in the filled systems are opened and checked for flow to eliminate.

the possibility of the formation of air pockets. Pressure instrumentation

provided on the jockey pump discharge line initiates an alarm in the main
control room when pressure in the discharge line is less than the hydrostatic
head required to maintain the line full of water up to the injection valves.

The emergency core cooling system pumps must have the capability to operate
for an extended period of time during the long-term recirculating cooling
phase following a loss of-coolant accident. The acceptability of ECCS pumps

capability is discussed in Section 3.11.

An electrical interlock is lncorporated into the HPCS circuitry that prevents
the injection valve from closing automatically upon receipt of the high

.

.
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h reactor water level (L8) signals if a high drywell pressure signal still
-

exists. The Interlock was added as a result of the NRC staff review of
GESSAR-238 which indicated that the, interlock was needed to assure diversity -'

of HPCS initiation signals and to prevent premature HPCS termination.
However, flooding of the steam lines could result in damage to the
safety / relief valves and primary system piping unnecessarily, since the
interlock tends to keep the HPCS in operation past the point of reflooding the ,

core and does not significantly add to the overall safety. We reques'ted
clarifications from the applicant regarding this item. We will report on this
item in a supplement to this SER.

-

,

Safety relief valve operability will be demonstrated during plant startups by
manually actuating each safety / relief valve (including the ADS valves) one at
a time and observing the turbine bypass. valve for change in position. .The

applicant stated that two desians are under consideration (a) direct valve .

pos'it' ion indications, via pressure switches in the SRV discharge line; (b) Acous-
tic sensors located on the discharge line. Either of these conceptual designs~

' is acceptable to the staff but the applicant should document which has been
,

_/ selected prior to fuel load. ,

.

The staff asked the applicants to provide assurance that the safety relief
valves have been qualified by environmental testing to support the assumption
that 7 of the 8 ADS valves will operate. This is discussed in section 3.11 of

this report.

6.3.3 Testing

The applicant states that operability of the emergency core cooling systems
will be demonstrated by preoperational and periodic testing as required by
Regulatory Guide 1.68, " Initial Test Programs for Water-Cooled Reactor Power
Plants," and Criterion 37 of the General Design Criteria.

6.3.3.1 Preocerational Tests

Preoperational tests will assure proper functioning of controls, instrumenta-
tion, pumps, piping, and valves. Pressure differentials and flow rates will

<
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A I
) be measured for later use in determining acceptable performance in periodic-

s
tests. The applicant has committed to meet the guidelines of Regulatory

.

Guide 1.68 mentioned above for preoperational and initial startup testing of
the emergency core cooling system a's notEd in Section 14 of this report. -

6.3.3.2 feriodicComponentTests _

-

We will require the applicant to test the subsystems comprising the emergency q
core cooling system (except for the automatic depressurization system) every
92 days to show that specified flow rates are attained. Also, we will require

~

every 18 months that a test be performed in which all subsystems are actuated ~:

through the emergency operating sequence. These tests comply with Criterion 37
of the General Design Criteria.

.

6.3.4 performance Evaluation
,

.

We reviewed the loss-of-coolant accident analyses presented by the applicant
'~

.
in Section 6.3.3 of the Final Safety Analysis Report. Calculations were

- - conducted in accordance with the methods described in General Electric Topical

Report NEDO-20566, " General Electric Company Analytical Model for Lass-of-
Coolant Analyses in Accordance with 10 CFR Part 50, Appendix K," dated August
1974 and " General Electric Refill Reflood Calculation" transmitted December 20,

1974. During 1977, the General Electric Company proposed several changes to
its emergency core cooling system evaluation model. These changes have been
approved by us and are described in our report " Safety Evaluation for General
Electric Emergency Core Cooling System Evaluation Model Modifications." These

| methods constitute an evaluation model that conforms to the requirements of

Appendix K to 10 CFR Part 50.

The five major acceptance criteria for the emergency core cooling system as
specified in 10 CFR 50.46 are:

(1) The calculated maximum peak cladding temperature shall not exceed 2200 F.

,

(2) The calculated total oxidation of the cladding shall nowhere exceed

i .

0.17 times the total cladding thickness before oxidation.
'

!
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I (3) The calculated total amount of hydrogen generated from the chemical
' reaction of the cladding with water or steam shall not exceed 0.01 times

_

the hypothetical amount that would be generated if all of the metal in
the cladding cylinders surrou'nding'the fuel, excluding the cladding
surrounding the plenum volume, were to react.

(4) . Calculated changes in core geometry shall be such that the core remains '

amenable to cooling.

(5) The calculated core temperature shall be maintained at an acceptable low
value and decay heat shall be removed for the extended period of time
required by the long-lived radioactivity remaining in the core after any
calculated successful initial operation of the ECCS.

At the time of this review, the FSAR LOCA analysis results were obtained .

for a lead plant representative of Perry. The licensee has committed to
supply plant specific LOCA analysis in a later FSAR amendment. We will

~

update the results as necessary after our receipt and review of the LOCA

V analysis.

'

The lead plant results for the first three items are:

- Maximum Values
From Break
Analyses Allowable

Peak Cladding Temperature (PCT) 2066 F 2200*F

Maximum Cladding 0xidation 1.71% 17%

Maximum Total Hydrogen
Generation 0.11% 1%

A coolable geometry is demonstrated by the compliance with the criteria fer
the PCT and the maximum cladding oxidation as aiscussed in NEDO-20566.

Long-term cooling is assured by the use of redundant systems which have
adequate water sources available to remove the decay heat generated within tne
reactor core and transfer the heat to the ultimate heat sink. No single

.
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failure was identified that would prevent the ECCS from meeting this criterion.
'

'

, The systems are designed to reflood the reactor core to at least the 2/3 core*

~

level and maintain this level even under the most adverse circumstances. The
'

major equipment for each system, other than the ADS, is located in separate
water-tight rooms outside primary containment.

The applicant has indicated that some operator actions are assumed in the ~

loss-of-coolant accident analyses 10 minutes after accident initiatidn.
Section 6.3 of the Standard Review Plan states that no credit for operator
actions should be taken prior to 20 minutes. We requested additional informa-
tion from the applicant to confirm that no operator action is required until
20 minutes after the LOCA. We will report on this item in a supplement to
this SER.

The applicant has not discussed the simultaneous closure of a recirculation
flow control valve during a loss-of-coolant accident. We requested the

applicant to address this concern. We will report our findings in a supplement
.

to the SER. .

: )
.J

The low pressure coolant injection flow may be diverted manually to drywell
spray cooling or to suppression pool cooling. The Perry emergency procedures

will contain adequate cautions to deter the operator from premature flow
diversion. These procedures, which will be based on guidelines accepted by us
(see SER Item I.C.1), caution the operator against diversion unless adequate
core cooling is assured. LPCI diversion is identified in the guidelines as
secondary to core cooling requirements except in those instances outside the
design anvelope involving multiple failures for which maintenance of contain-
ment integrity is required to minimize risk to the environment. We have
reviewed the containment response analyses for the design basis event to
determine the need for low pressure coolant injection diversion. These

analyses indicate tnat there should be no need for wetwell spray actuation in
the time frame during which the peak cladding temperature is reached. The

operator's focus would, therefore, be on maintaining core cooling. Based on

these analyses, the emergency procedures and guidelines discussed above, we
find the applicants' position on low pressure coolant injection diversion to

.
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I" oe acceptable. Review of all emergency procedures is being addressed in
+.

Items I.C.1 and I.C.8 of Chapter 22 of this report.
..

The core spray sparger for both the high'and low pressure core spray systems
each consists of two semicircular segments which form an essentially complete
circular sparger. Water is sprayed radially onto the tops of the fuel as'sem-
blies by short elbow nozzles spaced around the sparger. Tests of this type of._ -

'

spray system were performed in a full-scale test in which air at atmospheric
pressure simulated the post loss-of-coolant accident steam environment and

~

indicated adequate cooling was delivered to each fuel assembly. However, ,

recent tests conducted on a single nozzle indicate that the actual steam
environment may adversely affect the distribution of flow from certain types
of core spray nozzles. As discussed in NUREG-0410, "NRC Program for the
Resolution of Generic Issues Related to Nuclear Power Plants," this problem is

being studied by us under Task Action A-16 entitled, " Steam Effects on BWR -

Core Spray Distribution." Preliminary analyses and measurements have been
made which support the existence of a significant safety margin between that

/^ amount of spray flow provided to each fuel assembly in the post loss-of-coolant
accident steam environment and that used to calculate the spray cooling'

_..

coefficients assumed in the loss-of-coolant accident analyses. Tests have
recently been conducted by General Electric to confirm spray flow margins used
in the emergency core cooling system loss-of-coolant accident analyses. We
have reviewed the results of these tests and they have been found acceptable

for BWR/6 plants. Our evaluation was forwarded to General Electric by letter

dated January 30, 1981 from D. G. Eisenhut (NRC) to G. G. Sherwood (General
Electric), " Acceptance for Referencing Topical Report NE00-24712 Core Spray

Design Methodology Confirmation Tests."

6.3.5 Conclusions

We reviewed piping and instrumentation drawings and the description of the
emergency core cooling system presented in the Final Safety Analysis Report.
We find the design of the system acceptable because it conforms to the
pertinent Regulatory Guides, Standard Review Plan and General Design Criteria,
Pending resolution of the issues noted above. In accition, casea on the

- . . .
discussion above, we find the performance of the
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(] emergency core cooling system acceptable because it conforms with the
'

requirements of 10 CFR 50.46 pending resolution of the issue noted above.
.
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\, 6.4 CONTROL ROOM HABITABILITY _ . _ . . _ _ _2

Baseduponourevaluathon,'thetoxicgas and radiological

consequences are within the acceptance criteria contained

- in SRP Section 6.4. Therefore, the staff finds that the

- - - design of the control room emergency ventilation system
- '

is acceptable for the purpose of preventing significant

toxic gas and radiological exposure to operating personnel'

in the control room.
~ ''

The control room design meets General Design Criterion.4,

" Environmental and Missile Design Bases," with respect to -

'

" Structures, systems and components shalL be designed to

accommodate the effects of and to be compatible with the
, _,

! T.

$. .' environmental conditions associated with. normal operation,

; maintenance, testing, and postulated accidents..."' This

conclusion is based in part on the folLowing:

No chlorine is stored on the site. Smoke detectors

located in the control room air supply duct and in the

1

emergency filter system discharge duct activate alarmsI

to indicate the presence of smoke. The control room

can be purged with outside air if necessary.

The two units at Perry share a common control building.

The control room habitability system is sufficiently

caoable, diverse and redundant so that there is no

s _/ -
s

d a

.

_ -.



. . _ _ - . - - . . . . - _
--

- - - -

. _ _ _ . .
_ ''

"] ;..
,

s)..

*
.

,}*- |.

:
*I
.

''

(p impairment of the ability of the habitability systems to

maintain a safe environment for control room personnnel

during normal and accfdent' conditions. Thus, the staff

finds that the requirements of GDC-5, " Sharing of

- Structures, Systems and Components," have been set. -
-

The applicant has protected the control roca operators j

against radiation by the use of shielding and by the -

installatien of a filtratinn system to remove airborne-

contaminants. After an accident, isolation occurs

automatically in response to the accident signal (safety

injection) or the high gaseous radioactivity signal for

inlet air. This places the control room ventilation

system in a recirculation mode with 30,000 cfm being
. . _ ,

( \
-

\ ,,,/ . circulated through redundant particulate and carbon

*filtration components.

In summary, the staff review was performed in accordance

with Standard Review Plan Sections 2.2.1, 2.2.2, 2.2.3

f
and 6.4, and Regulatory Guides 1.78 and 1.95. The staff

finds that the control room habitability systec is
t

adequate to provide safe, habitable conditions within

the control room under both normal and accident conditions
without personnel receiving radiation exposures in excess

| of 5 rem whole body, or its equivslent to any part of

i

.

N . .-

'.I
'a

.

f
_u- -- . _ - _ _ . _ _ _ _ _. __ _ _ _ _



[ . _ ~
^

. _ _ . . __ _ ___ _ _ - _ _ _ _ _ _ . . . ~ _ . . _ . _ . - - - - - . .
_ _ _ . _

~. *2

A..

....$'
- .

. .
- '

. ,

:

-P i
)

b' the body, for the duration of the accident.

As a result, the staff' concludes that the control room

satisfies the requirements of (1) NUREG-0737,

" Clarification of TMI Action Plan Requirements," issued
,

in November 1980, and (2) GDC-19, " Control Room," and' '
'

is, therefore, acceptabla for a full power License.
.
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6.5.3 FISSION PRODUCT CONTROL SYSTEMS -
, _ _ . _ . _ ___

.

.

The applicant has designed three systems, an annulus

exhaust gas treatment system (AEGTS), a main steam Line

.
isolation valve Leakage collection system (LCS), and --

>

t

I a fuel handling area exhaust system (FHAES) to control the >

Leakage of airborne radioactivity folLowing accidents.
-

The AEGTS is capable of filtering and exhausting air from
- -

|
the secondary containment, which encloses the areas

surrounding containment, and the pipes and equipment which

may serve as pathways for the release of radioactivity. -

The LCS is capable of exhausting gas from the main steam

Lines into volumes served by the AEGTS, thus preventing
7.

<$ i
N those Lines from L'eaking to the turbine building. The'

,

FHAES is designed to exhaust air from the fuel handling

area folLowing a fuel handling accident.

|

The secondary containment volume wiLL be kept at

subatmospheric pressure by its normal ventilation system.

Upon activation, the AEGTS wilL replace the normal

ventilation system and maintain a subatmospheric

pressure. The AEGTS has two redundant trains, each

having a capacity of 2000 cfm, and charcoal and

particulate ilLters sufficient to remove more than 99%
i

*
.
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(\ of any gaseous iodine species and particulate material
\.y

in the air it processes.
.

The AEGTS is provided to reduce the quantity of fission

products released to the environment fotLowing postulated -

- accidents and provides suitable redundancy in components -

and features such that its safety function can be
.

accomplished assuming a single failure. Thus, the system

conforms to General Design Criterion 41, " Containment

Atmosphere Cleanup."

The AEGTS is designed to permit periodic inspection and
*

testing and, therefore, conforms to General Design

Criterion 42, " Inspection of Containment Atmosphere, s.
'

i

._, ' Cleanup Systems" and General Design Criterion 43,

" Testing of Containment Atmosphere Cleanup Systems." We

conclude tnat the AEGTS design is acceptable.

The LCS consists of two trains which can draw suction

from either the volume between the main steam Line
i

inboard and outboard isolation valves or from the volume

beyond the outboard isolation valve. Any leakage through

the main steam line isolation valves is drawn by this

| system into the secondary containment which is served

by the AEGTS. The operation of the LCS folLowing an

accident would prevent isolation valve Leakage from

| passing into the turbine building through the main steam

w/ .
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Lines. The collected leakage would be delayed, diluted

and filtered to remove most particulates and gaseous

todine species, prior to release by the AEGTS.
.

l -

: The LCS is actuated manually, but is protected by an
I
' interlock from opening valves Leading from the main'

steam Line if the steam Line pressure is too high. Upon
.

actuation, the system wilL attempt to' establish suction

to the main steam Line between the two isolation valves.

| If an excessive amount of steam exists in this volume,
,;

; due to failure of the inboard isolation valve to close,
-

,

the LCS wilL automatically exhaust the steam Line

beyond the outboard isolation valve.i

. ~ ,

! The system has the capacity to operate as long as at(
} Least one of the two isolation valves and at least one

i'' of the slow-closing downstream valves in each steam Line
'

closes. The applicant proposes to manually actuate the
.

LCS approximately 20 minutes after the occurrence of a .

Loss-of-coolant accident. Our evaluation of this

potential accident indicates that of the order of a few

hours would be recuired for the transit of fission

gases through the isolated portion of the main steam

| .' ./p * [,~e
"
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'U Lines, assuming single failure of any isolated valve'.

Therefore, ample time.for manual actuation exists and

automatic actuation is not required.
.

The applicant has provided an LCS that is designed ine

i accordance with the regulatory positions set forth in
i

Regulatory Guides 1.96, and which meets General Design
! Criterion 54, " Piping Systems Penetrating Containment".;
1

! The staff finds the design of this system acceptable.
!

1

The general fuel handling areas, fuel pool areas and the

fuel pool c'oo li n g equipment rooms are ventilated by the
~

fuel handling area supply system (FHASS) and the fuel

handling area exhaust system (FHAES).,.

,

N

Radiation monitoring is also provided to alarm in the

control room if the radioactivity Level in the exhaust

air exceeds a preselected set point. The radiation

monitor is tocated in the ventilation exhaust duct at
~

the main exhaust header, and draws representative

samples of air from the area.

The FHAES continuously draws air from the CRD pump areas,

above the fuel pools, and from the fuel pool cooling and

cleanup equipment rooms located in the intermediate

, .- ,
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building. Two of the three 50 percent charcoal exhaust

units are operating ndraalLy to draw air through the*

exhaust ductwork and discharge it to the atmosphere

through the unit vent.

'

.

In the event that the radiation monitors located upstream
.

of the charcoal exhaust i its sense high radiation, the

high radiation signal alarms in the control room and

automatically trips the supply fan. The exhaust system

remains operational to continue exhausting contaminated
.

air from the fuel handling area through charcoal filters,

thus precluding any uncontrolled release of radioactivity

|- . . , ' , to the outside. We find these design provisions

( - acceptable.
#

.
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6.5.1 ESF ATMOSPHERE CLEANUP SYSTEMS
-

The review perfomed under Standard Review Plan 6.5.1 pertains to

the filtration and cleanup systems provided by the applicant for

the purposes of (1) controlling the releases of radioactive material

in plant gaseous effluents,(radiotodine and particulate material)

and (2) controlling the concentrations of radioactive material in
.

4 the recirculated control room atmosphere within habitable limits
|

*

following a design basis accident (DBA). In the Perry Nuclear

I Power Plant, Unit No.1, design, there are three filtration systems

i designed for these purposes: (1) the Control Room Emergency Recir- ,

culation System (CRERS); (2) the Fuel Handling Area Charcoal Exhaust

System (FHACES); and (3) the Annulus Exhaust Gas Treatment System
, . .

! \._ , ' (AEGTS). Our review was concerned with the design of system com-
r

ponents, design features which influence system availability and

reliability, and the design efficiency of media installed in the

atmosphere cleanup systems for the removal of radioactive materials

from the process or effluent stream.

| 1. DESIGN OF ESF ATMOSPHERE CLEANUP SYSTEMS

The CRERS, FHACES, and AEGTS are safety related systems. The

system designs confom to the requirements of GDC 1, 2, 3, 4,

19, 60, and 61 of Appendix A to 10 CFR Part 50. The guidance
i in Regulatory Guide 1.52 has been considered in the design of
I

these systems. One deviation from full confomance with

$

x
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R.G.1.52 has been noted; however, the deviation was considercd
-

- .

acceptable design practice at the design stage and, therefore,

continues to be accep' cable to the staff at this time. Post-
. _ . _

|, tion C.5.k of R.G.1.52 and ANSI H509-1976 recommend that means

|; be provided for preventing possible iodine desorption and ad-
~

sorbent autoignition that may result from radiation-induced heat
;

in the absorbent and any accompanying temperature rise. Accept- .

able designs include low-flow air bleed systems, cooling coils,

water sprays for the adsorber section, or other cooling mechaSisms.'

;

!. Rather than a cooling system to prevent autoignition, the ap- -

|
plicant has provi,ded a water deluge spray system for flooding -

,' the adsorbers to extinguish fires in the adsorbers; the system

is manually actuated from the control room on the basis of high''

temperature alarms from sensors within the charco .1 beds.

Design of the CRERS, FHACES, and AEGTS is to seismic Category 1

and to pertinent sections of ANSI N509 and ERDA 76-21, as out-

lined in Regulatory Guide 1.52. Redundant trains are provided

for each system. Charcoal adsorbers are of the integral type,'

sith top loading and bottom unloading of bulk charcoal.
1

II. TESTING OF ESF ATMOSPHERE CLEANUP SYSTEM COMPONENTS

Testing of ESF atmosphere cleanup systems and components is

in accordance with the provisions of Regulatory Guide 1.52.

$
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| - Air flow distributi on is in accordance with Position C.S.bf
: -

of Regulatory Guide 1.52.

| - In-place testing of HEPA filter section is in accordance

I with ANSI N510; however, testing criteria do not make '

!
mention of portions of Position C.S.b of Regulatory'

,
.

Guide 1.52, e.g., specific intenals or following *

j painting, fire, or chemical release (may be open item *

' or, alternatively, may be in Tech Specs).
,

- Leak tests of charcoal adsorber sections to use

halogenated hydrocarbon refrigerant gas.

- Test canisters will be used for detemination of radio-
c- .

( halogen retention.,

, . -

460.4 OPEN ITEMS: Does not mention testing requirements for specific

intervals between tests and does not specify testing following

painting, fire, or chemical release.

|
'

III. INSTRUMENTATION REQUIREMENTS - ESF CLEANUP SYSTEMS

A. CRERS

Instrume.7tation provided for the CRERS includes:

- Flow rate, unit outlet. Provides indication and high/

low alarms in the main control room. No provision for

recording flow as recommer.ded in ANSI 509 or Regulatory

Guide 1.52.

$
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. - Temperature, charcoal bed. Provides indication and
-

. .

high/ low alarms in the main control room. No require-
'

ments specified in Regulatory Guide 1.52. .__

- Pressure Drop (Ap). Provides indication, status of ~

operation, and alarms in main control room. Com- i

.

ponents covered include roughing filter, upstream HEPA -

filter, charcoal bed, and downstream HEPA filter. No -

_

provision for recording of any system pressure drops.t

!

No provisions for measurement of total pressure drop
9

across complete system. Regulatory Guide 1.52,

Section C.2.g, recommends recording of " pertinent"
'

'' prcssure drops at the control room.
)

' -460.5 OPEN ITEMS: No provision for control room recording of system-

460.6 air flow rates or pressure drops. No provision for measurement,

indication, or recording of total system pressure drop (lap).

460.7 No provision for status indication in control room of deluge

valve positions, valve / damper operator position, or fan status.

B. AEGTS

Instrumentation provided for the AEGTS includes:
j

| - Low Air Flow. Alarm in control room.

- Pressure Drop (Ap). Indicator (s) in control room.

(Note: Not specific in list, page 7.3-35)

- Temperature. Indicators in control room (Charcoal
$

bed).

/.->o- r
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- Radiation. Indicator in control room. -
.

,

(Note: P&ID shows4p sensors on prefilter, upstream HEPA
charcoal bed, and downstream HEPA; these are not spect- '

fied in list on page 7.3-35.)
t

460.8. 460.9 OPEN ITEMS: Total system 2Ap not provided. No provision for

indication and recording of system flow rate in control room.

460.10 .Section 6.5.1.6, FSAR, references Section 6.5.3 for instrumenta-
'

1
tion and actuation requirements; correct reference is section

'

7.3.1.

C. FHACES/FHAES .

Instrumentation provided for the FHACES includes (Ref. .

Section 7.6.1.9b):,.
,

!

\. / - Fan Status. Status light in control room.;

- Low Air Flow. Alam in control room.

- Smoke. Alam in control room

- High/ Low Alam, Heating Coil Air. Alam in control room.

- High Radiation, in Exhaust Duct. Alam in control room.

- Charcoal Bed Temperature. Continuous indication on con-
|

trol room panel high/high alarms.

- Moisture, Exhaust Air. High alarm in control room.

OPEN ITEMS: Items not consistent with ANSI N509 and Regulaton

Guide 1.52:
460.1.1,

| - Unit outlet flow not shown to be indicated or recorded in

control room. 4

&-$f *
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460.12
~ Component or system pressure drops (4,1Ap) not indicated

,

or recorded in control room. - '

- 460.13- - No status indication in control room of deluge valve position,
.

valve / damper operator position.

- Section 6.5.1.5 FSAR, references Section 9.4.1 for instru-
460.14

-
.:

,

mentation and actuation requirements; correct reference is
~

- ~

Section 7.6.1.9.

$ IV. FINDINGS _
i

Subject to resolution of the above open issues, our fir. dings -

!
-are as follows:

The ESF atmosphere cleanup systems include the equipment and'
;

'
3 /

- instrumentation to control the release of radioactive materials'~~"

in gaseous efflue,nts following a postulated det'.gn basis acci- ,

de nt. The scope of our review included an evaluation of these

| systems with respect to the guidelines of Regulatorf Guide 1.52.

We have reviewed the applicant's system descriptions and design

criteria for the ESF atmosphere cleanup systems. The basis for

acceptance in our review has been confomance of the applicant's

designs, design criteria, and design bases for the ESF cleanup

systems to applicable regulations, guides and industry stand-,

ards. Based on our evaluation, we find the proposd ESF

atmosphere cleanup systems are acceptable, and the filter

efficiencies given in Table 2 of Regulatory Guide 1.52 are $
,

appropriate for use in accident analyses.
'

t

l
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6.7 Main Steam Isolation valve Leakage control System

The main steam isolation valve leakage control system (MSIVLCS) is designed to
_

control and minimize the release of fission products which could leak through -

'

the closed MSIVs after a loss-of-coolant accident. The system consists of two
separate and redundant subsystems. One subsystem functions to maintain the
steam lines between the MSIVs at a slight vacuum following system actuation.
The other subsystem functions to maintain the steam lines between the outboard

*

MSIVs and the main steam line shut-off valves at a slight vacuum following
,

system actuation. Each subsystem receives power from a separate division of
the emergency power supply. Both subsystems are actuated manually and

) simultaneously and.both exhaust to the annulus between the containment and
I shield buildings served by the annulus exhaust gas treatment system for proces-
'

sing prior to release to the atmosphe're.
'

.

The operation of the system is limited by a series of pressure sensors and
timers which serve as interlocks designed to preclude system actuation prior

h to the pressure in the main steam lines decreasing to the pressure for which
1.

.

the leakage control system is designed to operate. The interlocks also pre--

clude continued operation of any portion of the leakage control system which
fails to achieve a subatmospheric condition in its respective steam line after
a preset time. In addition, an interlock is provided to prevent operation of
an individual inboard main steam isolation valve leakage control system unless
the corresponding main steam isolation valve inside the containment is fully
closed. The main steam isolation valve leakage control system will be manually
initiated no sooner than twenty minutes following a postulated design basis
loss-of coolant accident in accordance with Regulatory Guide 1.96, " Design of
Main Steam Isolation Leakage Control Systems for the Boiling Water Reactor
Nuclear Power Plants." The required actuation time period will be consistent
with loading requirements on the emergency electrical buses, with reasonable
times for operator information, decision, and action, and will be consistent
with the time required for main steam line pressure decay following a postulated
loss-of-coolant accident.

The applicant has proposed a technical specification wnich provides an allowaole
MSIV leak rate of 25 scfh per valve as this value was assumed in tne accident

.

.
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(, analysis (refer to Section 15.3 of this SER for our review of the accident
analysis). Because our review of the offsite dose contribution based on 25
scfh MSIV leakage is acceptable, we find the proposed MSIV leak rate of 25
scfh acceptable in lieu of the 11.5 scfh standard technical specification MSIV,

j allowable leak rate. MSIV leak rate verification test frequency and MSIVLCS
test frequency will be in accordance with the standard technical specification.,

Based on the above, we conclude that the requirements of General Design
Criterion 54, " Piping Systems Pesetrating Containment" and the guidelines of
Regulatory Guide 1.96 wi h respect to functional design are satisfied.t

.'

i-

The system is located in a seismic-Category-I, flood- and tornado protected
-

! structure (refer to Sections 3.4.2 and 3.5.2 of this SER). The MSIVLCS itself
is seismic Category I. Thus, the requirements of General Design Criterion 2,c

" Design Bases for Protection Against Natural Phenomena," and the guidelines of '

Regulatory Guides 1.29, " Seismic Design Classification," and 1.96 are satisfied.

'

'- Since the system would be called on 'to function only in the event of i Loss-of-
'-- Coolant Accident (LOCA), it is capable of performing its safety function under

the expected LOCA environmental conditions appropriate to the system equipment
location. (Refer to Section 3.11 of this SER). Further, the components of.

'

each subsystem are protected by separation and barriers against internally
generated missiles, externally generated missiles, and dynamic effects associated
with pipe breaks, such that their function is not impaired under postulated
LOCA conditions. Thus, the requirements of General Design Criterion 4,
"Cnvironmental and Missile Design Bases," and the guidelines of Regulatory
Guide 1.96 are satisfied.

Based on our review, we conclude that the MSIVLCS is in conformance with the

requirements of General Design Criteria 2 and 4 and the guidelines of Regulatory
'

Guides 1.29 and 1.96 with respect to protection against natural phenomena,
missiles, pipe break effects and seismic classification, and with requirements
of General Design Criterion 54 and the guidelines of Regulatory Guide 1.96
relating to functional design and is, therefore, acceptable.

_

h

.

C ~ ;.
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SECTION 9 .

P-,

I ,

!
\ AUXILIARY SYSTEMS

|
OPEN AREAS

Section-91.2 -- Spent Fuel Storage-- The applicant is required to
describe the provisions for monitoring and alarming excessive
fuel pool liner leakage.

.

Section 913-Spent Fuel Pool Cooling and Cleanup System -- The
applicant is required to provide a technical specification that
prevents reactor startup when the RER system is providing spent
fuel cooling.

Section 9.1.4 Light Load Handling System (Relating to Refueling) --
The applicant is required to verify that the auxiliary hook of
the fuel handling area crane and the auxiliary hoist of the fuel

j handling platform are designed to seismic Category I requirements.
: Section 9.2.1 Station Service Water System -- The applicant is

required to describe the plant provision to monitor possibe
-

flo.w blockage in the emergency service water system resulting
from sources such as Asiatic clams.

Section 9 31 Compressed Air Systgm -- The applicant is required
tp provide a commitment to test t e instrument air quality at_.

< s

/ least yearly. The test should verify proper air quality at the
. dryer-filter discharge and atn the end of each air line branch"

header. Additionally, the applicant is required to provide the'

basis for the exception to the air quality standard concerning
maximum particle size.

Section 9 3 3 Equipment and Flood Drainage System --

1. The applicant is required to verify that each ECCS
pump room has redundant, safety grade level switches to alarm in
the control room in case of leakage from equipment in the room or
demonstrate that a single non-safety grade switch is qualified to
perform this function.

2. The applicant is required to describe the methods that
will be used to assure that the manually operated valve in the
drain line for each ECCS pump rocm will be closed during normal
plant operation. Additionally, the applicant is required to
describe the methods for preventing ZEX back flooding following

j
an SSE that would cause failure of non-seismic piping system.

|
|

| /
1
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Section 9.4.1 Control Room Area Ventilation System -- !

1. We note that parts of Tables 3 2-1, " Classification -

Ci
2 of Systems, Components and Structures", are incomplete. In Section'

XXXV, Heating, Cooling and Ventilation Systems, the applicant is
required to expand Items 11, 12, 17, 18, 20, 24, 25, 26 and 27 to
show a) fans and motors, b) co,oling coils, c) filters, d) humidifiers,
e) charcoal filter housing, f) ductwork and dampers, g) valves with
safety isolation fsnction, h) electrical and unit heaters, 1) elect-
rical modules with safety function, j) cable with safety function,
as applicable to a given system. Additionally, the applicant is
required to expand Items 31 and 32 to show all equipme t such as
motors , pumps , heat exchangers, piping, valves and electrical
modules and cable with a safety function.

2. Table 6.4-4, Control Room Emergency Filter System, Single
Failure Analysis, covers the emergency filtration subsystem only. ~

The applicant is required to provide a single failure analysis fot
the Control Room HVAC System.

3. In Section 6.4.2 3, Leak Tightness , the FSAR states that
the inlet ducts contain two isolation dampers in series. These are
shown in Figure 6.4-1, the P&ID for the system. The FSAR further
states that the exhaust IMHX isolation dampers are similar in
arrangement to the inlet dampers. However, the P&ID shows only
one damper per exhaust duct. The applicant is required to confirm
that there are two dampers in series in each exhaust duct and
correct Figure 6.4-1 accordingly.-m

)
's ./ 4. In Section 2.2 3 1.2.1, The FSAR states that chlorine

and ethylene oxide detectors will automatically initiate isolation
of the control room upon detection of their respective gases. These
detectors are also not shown in Figure 6.4-1. Radiation detectors
are also not shown on the inlet ducts. The applicant is required
to revise Figure 6.4-1 to show redundant chlorine, ethylene oxide
and radiation detectors in each df the inlet ducts that will
automatically initiate isolation of the conrol room upon detection.

5. In Section 6.4, the FSAR states that the control rocm HVAC
system controls, alarms, readout instruments, etc. are located in
the control room. Since there are two control rooms, and presum-
ably two sets of operators --one for each unit, the applicant is
required to describe where the panel (s) for this system is (are)
located and discuss the method of operation of the shared system
under all modes of station operation.

6. Figure 1 2-6 of the FSAR shows the six emergency diesel
exhaust silencers on the roof of the diesel generator building at
an elevation of approximately 650 ft. and approxi=ately 75 ft.
west of the control building wall. Figure 1 2-9 shows two air
intakes on the west wall of the control,builddng at the approximate
elevation of 680 ft. It also shows air intakes on the north and
south walls of the control building at the same elevation. Describe
the systems serviced by these air intakes. In the event of a west
wind simultaneous with the diesel operation, it seems possible
that poisonous diesel exhaust fumes could be drawn into the control .

building. The applicany is required to demonstrate either that -

this cannot occur, or that it would not pose a threat to the safe
conduct of operation of the station.

2.
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Section 9.4 3 Auxiliary and Radwaste Area Ventilation System -- i

l 1. The applicant is required to describe the means provided
N.- to assure that the temperature',in the room housing the spent fuel

pool cooling pumps, the room housing the hydrogen recombiner
equipment, the rooms housing the annulus exhaust gas treatment
systc3 trains, and the rooms h'ousing the spent fuel pool area
ventilation system exhaust trains can be maintained at acceptable
levels for equipment' operation under accident and emergency
conditions when the normal intermediate building ventilation
system is not operating. j

2.Section 9.4 3 and Section 3 5 2 -Structures, Systems and
Components to be Protected from Externally Generated Missiles- The
applicant is required to describe the means provided to prevent
tornado missiles from entering the intermediate building through
the intermediate building ventilation system air inlet.

3
Section 9.4 5 Engineered Safety Feature Ventilation System-- The
applicant is required to provide the ambient conditions required
for operation of the hydrogen recombiner equipment located out-
side of containment. Additionally, indicate the safety.-related
system that will maintain these conditions following a LOCA
and loss of offsite power.

~y
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9.0 Auxiliary Systems

,
,

!'
We have reviewed the design of the auxiliary systems necessary for safe reactor

3 .

~

!- operation, shutdown, fuel storage or whose failure might affect plant safety

| including their safety related objectives, and the manner in which these
i objectives are achieved.
1

-

1

The auxiliary systems necessary for safe reactor operation or shutdown include
.

j. the emergency service water system, the emergency closed cooling system, the
.

|' ultimate heat sink, the heating ventilation and air conditioning systems for
j. the control room and areas housing safety-related equipment, essential portions

of the compressed air system, and the standby liquid control system.

The auxiliary systems necessary to assure the safety of the fuel storage'

facility include new fuel storage, spent fuel storage, the spent fuel pool

[ cooling and cleanup system, fuel handling systems and the fuel handling area,

D heating, ventilation and air conditioning system.

We have also reviewed other auxiliary systems to verify that their failure will
not prevent safe shutdown of the plant or result in unacceptable release of
radioactivity to the environment. These systems include: the nuclear closed

ccoling water system, the demineralized water makeup system, potable and
sanitary water system, the condensate storage facilities, the turbine building

*

closed cooling water system, the chilled water systems, non-essential portions
of the compressed air system, the equipment and floor drainage system, and
heating, ventilation, and air conditioning systems for non-essential portions
of the auxiliary building, intermediate building, the radwaste building, and J

the turbine building. j

9.1 Fuel Storage Facility
19.1.1 New Fuel Storace

' The new fuel storage facility consists of two separate new fuel storage vaults -

1ecated in the shared intermediate building. The facility provides dry storage,-
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f[ for a maximum of 360 fuel assemblies (180 per vault, 24% of a core load) and
includes the new fuel assembly storage racks and the concrete storage vaults
that contain the storage racks. Sharing of the storage area between Units 1

.

and 2 does not impair essential plint safety systems since such sharing or a
single failure occurring in the storage area does not prevent saf,e shutdown of
either or both units nor does it significantly increase the potential for
radioactive releases. Therefore the requirements of General Design
Criterion 5, " Sharing of Structures, Systems, and Components," are satisfied.

.

The intermediate building which houses the facility, and the storage rack and
vaults are designed to seismic Category I criteria. This building is also
designed against flooding and tornado missiles (refer to Sections 3.4.1 and
3.5.2 of this SER). Thus, the requirements of General Design Criterion 2,

| " Design Basis for Protection Against Natural Phenomena," and the guidelines of
; Regulatory Guide 1.29, " Seismic Design Classification," are satisfied.

'

'

i

The vaults housing the new fuel storage racks are not located in the vicinity
,

i / 1 of any moderate- or high-energy lines or rotating machinery. This separation
s,

' ~' from such potential missile sources protects the new fuel from internally
generated missiles and the effects of pipe breaks (refer to Sections 3.5.1.1,
3.5.1.2 and 3.6.1 of this SER).

The facility is designed to store unirradiated, low emission fuel assemblies.
Accidental damage to the fuel would release relatively minor amounts of radio-
activity that would be accommodated by the spent fuel pool area ventilation
system. Thus, the requirements of General Design Criterion 61, " Fuel Storage
and Handling and Radioactivity Control," are satisfied.

The new fuel storage racks are designed to store'the fuel assemolies in an

array which is sufficient to maintain a K,ff of 0.95 or less in the normal dry
condition or abnormal completely water flooded condition. The racks are not

cesigned to maintain a X,ff of 0.98 or less under optimum moderation (foam,
small droplets, spray or fogging). The condition of optimum moderation is
precluded since the new fuel storage vault is provided with solid watertight
cover. The applicant will utilize adminsitrative controls to preclude entry of

sources of optimum moderation into the new fuel storage area during movement of
,
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" fuel, thereby significantly reducing the probability of such a condition. In
addition, the floor of the vault is sloped to a drain to remove any water
introduced into the vault. We find this approach acceptable. The racks

.

themselves are designed to preclude the inadvertent placement of a fuel,

I assembly in other than the prescribed spacing. Thus, the requirements of
General Design Criterion 62, " Prevention of Criticality in Fuel Storage and
Handling are satisfied.

|
Based on our review,'we conclude that the new fuel storage facility is in

.

conformance with the requirements of General Design Criteria 2, 5, 61 and 62 as
they relate to new fuel protectior, against natural phenomena, missiles, shared

() functions, radiation protection and prevention of criticality, and the
'} guidelines of Regulatory Guide 1.29 relating to seismic classification and is,

' therefore, acceptable.
. .

9.1. 2 Soent Fuel Storage

m
'

} A shared spent fuel storage facility is provided for the plant. Low density
'd storage racks located in the upper containment pool of each unit have a

capacity of 190 fuel assemblies (25% of a full core) per unit.- The shared
interacdiate building contains two shared pools, the fuel preparation and
storage pool and the storage pool. These pools contain high density storage
racks with a capacity of 4020 fuel assemblies ($37% of a full core) for both
units.

The structures housing the facility (the intermediate building and
containments) are designed to seismic Category I criteria as are the storage
racks, pool liners, gates and storage pools. These buildings are also designed
against flooding and tornado missiles (refer to Sections 3.4.1 and 3.5.2 of
this SER). We conclude that the requirements of General Design Critarion 2,
" Design Bases for Protection Against n..tural Phenomena," and the guidelines of
Regulatory Guides 1.13, " Spent Fuel Storage Facility Design Basis," .. *>,
" Seismic Design Classification," and 1.117, " Tornado Design Classification,"
are satisfied for the spent fuel storage facility.

,

'
.
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The fuel pools are not locat'ed in the vicinity of any high energy lines or

, rotating machinery. Therefore, physical protection by means of separation is
,

utilized to protect the spent fuel, from. internally generated missiles and the
effects of pipe breaks (refer to Sections 3.5.1.1 and 3.6.1 of this SER). Thus
the requirements of General Design Criterion 4, " Environmental and Missile
Design Bases" and the guidelines of Regulatory, Guides 1.13 are satisfied. For * 1

a discussion of complianc.e with the guidelines of Regulatory Guide 1.115,
" Protection Against Low-Trajer.cory Turbine Missiles" refer to Section 3.5.1.3 '|
of this SER.

|
* -|

t
'

The shared portion of the facility has sufficient redundancy of services and is
t

of seismic Category I, Quality Group C design, so that an accident in one unit -

with loss of offsite power will not impair its ability to safely store the,

spent fuel. This satisfies the requirements of General Design Criterion 5,
" Sharing of Structures, Systems, and Components."

|
|

The low-density and high-density storage areas of the facility are designed to
,

j store the fuel assemblies in an array which limits K,ff to 0.95 or less. The'j-
low-density storage racks are aluminum with a fuel assembly minimum center-to-
center storage spacing of 7 inches. The high-density storage racks are
aluminum with a r:eutron poison material between storage spaces and provide a
fuel assembly minimum center-to-center storage spacing of 6-5/8 inches. The

racks are designed to preclude the inadvertent placement of a fuel assembly in
other than the prescribed spacing. The racks can withstand the impact of a
dropped fuel assembly without unacceptable damage to the fuel and can withstand
the maximum uplift forces exerted by the fuel handling machine. Thus, the
requirements of General Design Criteria 61, " Fuel Storage and Handling and
Radioactivity Control," and 62, " Prevention of Criticality in Fuel Storage and
Handling," and the guidelines of Regulatory Guide 1.13 concerning fuel storage
facility design are satisfied.

Based on our review, we conclude that the spent fuel storage facility is in
conformance with the requirements of General Design Criteria 2, 4, 5, 61, and
62 as they relate to protection of spent fuel against natural phenomena,
missiles, environmental effects, the facility's shared functions, radiation

b protection, and prevention of criticality and the guidelines of Regulatory
.
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Guides 1.13, 1:29, and 1.117 relating to the facility's design, seismic q
,

,

classification, and protection against tornado missiles.
i

.

[However, provisions for monitoring and alarming excessive pool liner leakage
have not been described, and we cannot determine if the requirements of General

p Design Criterion 63, " Monitoring Fuel and' Waste Storage" have been met. Until
satisfactory compliance with this criterion is determined, the spent fuel
storage facility is unacceptable.

-
.

The applicant is required to describe the provisions for monitoring and
'alarming excessive fuel pool liner leakage to assure complaince with the

requirements of General Design Criterion N ] We will report on the resolution
of this matter in a supplement to this SER.
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SAFETY EVALUATION REPORT #

CLEVELAND ELECTRIC ILLUMINATING COMPANY ~ r

PERRY NUCLEAR POWER PLANT, UNITS 1 AND 2 i-

CHEMICAL ENGINEERING BRANCH

'. 2 Spent Fuel Storage (cd4)
*' -

Nuclear reactor plants include storage facilities for the wet storage of
spent fuel assemblies. The safety function of the spent fuel pool and
storage racks is to maintain the spent fuel assemblies in a subcritical
array during all credible storage conditions. We have reviewed the
compatibility and chemical stability of the materials (except the fuel
assemblies) wetted by the pool water in accordance with Standard Review
Plan 9.1.2.

There are two types of spent fuel storage facilities in the Perry Plant:
a small pool in each containment building with capacity to store 25% of
the spent fuel assemblies of a full core, and a larger pool in the inter-
mediate building with storage capacity for 4020 spent fuel assemblies.
For both types of storage, the racks are fabricated of aluminum and the
pools are lined with 304 stainless steel. Demineralized oxygen-saturated
water is used for cooling the pool.

,

In the small storage pool, the aluminum racks are bolted to the stainless
steel liners, and subcriticality is achieved by a loose-packed geometric
array.

In the large spent fuel storage pool, the fuel assemblies are more closely
packed, with criticality controlled by sheets of neutron absorber (Boral)
between adjacent fuel assemblies. Boral ccntains natural boron carbide in
an aluminum matrix clad with 1100 Series aluminum. The aluminum fuel racks
are free-standing on legs provided with leveling screws. The aluminum legs
are insulated from the stainless steel liner by plastic pads.

Evaluation

In the envircnment of oxygen-saturated high purity water, the anticipated
corrosion rate of the stainless steel and aluminum alloys located in the
pool is negligibig~. The corrosion rate of aluminum in water of pH 7 at
1250 C is 1.5X10- ~ mils / day (1.1 mils per 20 years) 1 Corrosion rates of

i this crder are not of practical concern and even lower rates are expected
under actual service conditions.

!

Experience has shcwn that galvanic couples between stainless steel and
aluminum do not give rise to significant localized corrosion in BWR spent
fuelpoolenvironments,sincethemetalsareprotectedbyhighlypassivating
oxide films and therefore at similar potentials in pure water.

The high density fuel racks are further protected by an anodized surface and
by plastic pads insulating the aluminum legs from the stainless steel liner.
The potential for galvanic corrosion is therefore negligible,

f5
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''' Conclusion |
'

On the basis that the alloys used in constructing the spent fuel storage
pools have a high resistance ,to general corrosion and localized corrosion,
have a low differential galvanic potential between them, and have been
shown by test data and service experience in operating reactors to be
compatible with the BWR spent fuel pool environment, we conclude that
the corrosion that will occur in the spent fuel pool should be of little
significance during the 40-year life of the plant.

We therefore find that the selection of appropriate materials 'of!

I construction by the lecensee meets the requirements of 10 CFR Part 50,
Appendix A, Criterion 61, having a capability to permit appropriate

'

periodic inspection and testing of components, and Criterion 62,
preventing criticality by maintaining structural integrity of components
and of the boron poison. The selection of materials of construction is
therefore acceptable.

1

!
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*re uirements of ANSI N101.2r "Pratective Coatings
/

'

" . . .. ,

(P ints) for Light Water Nuclear Reactor
'N /.

. .
C orit ai nment Facilities." These' measures

\ /
demonstrate; their suitability to withstand a,
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postulated design basis accident (DBA) -
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9.1.3 Spent Fuel Pool Cleanup System .
*

.

I. INTRODUCTION -

The spent fuel. pool cleanup system is designed
-

!

- . .

to maintain optical clarity and to remove
- corrosion pro' ducks, fission products, and

" - impurities fr'om the spent fuel pool water.
>

_. - .
,

.
*

..
,

* This evaluation is based upon applicant information

through FSAR amendment 3 and by telecon and telex and

is subject to ecnfir, mat.ory review of committed FSAR

a m e n d m e n.t s .

.
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Water purity and clarity in the storage pool,As ,e

reactor weLL, and dryer-separator pit are

| maintained by " filtering and demineralizing the

.I pool water through a filter demineralizer. In

|
addition to fuel pool water demineralizations the

|
3

i system wilL be used on occasion to demineralize
!

|
suppression pool water.

I

J
4

i The pool cleanup system consists of a bypass flow

Loop around the pool cooling system pumps with,

two 100% parallet filter demineralizers, and che
.

required piping, valves, and instrumentation.

' Continuous influent and effluent conductivities'

for the fuel pool demineralizers are monitored

and recorded. A high conductivity effluent

alarm setpoint of 1.5 umho/cm is chosen to

reflect marginal performance of the demineralizers .

since they wilL eventually fitL with air

saturated water at an equilibrium level of about

1.1 umho/cm. Differential pressure drop is

continuscusly monitored across the filter

demineralizers and the units are removed from
service for recoating with a combined filtration /

ionexchange media if the conductivity limits or

differential pressure set points are exceeded.

,

e

- :.C ~

.

.
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Weekly fu'el pool analyses wilL be performed to ,

assure that the NSSS water quality specifications

|
for the fuel pool are maintained. The water

i

j quality parameters are as fotlows:

I Condu'ctivity < 3 umho/cm at 25 C
1

-

''

I Chloride < 0.5 ppm
t

f. -

pH 5.3 - 7.5 at 25 C
.
! Total Insolubles <1 ppm
.

| Heavy metals <0.1 ppm

Weekly gross gamma analyses are performed'

following fuel load or when spent fuel is stored
.

in the pool. Special tests on ioding.or other

significant radionuclides removed by the fuel

pool filter demineralizer wiLL be peformed when- , ;

gross gamma activity levels in the fuel pool

exceed 2000 CPM /ML during normal power operation.

II. EVALUATION AND FINDINGS .

The system description and piping and instrument

diagram were reviewed in accordance with SRP

Section 9.1.3. We determined that the fuel pool

purification system (1) provides the capability

ano capacity of removing radioactive materials,

( corrosion products and impurities from the pool

water, and thus meets the requirements of GDC 61

in Appendix A to 10 CFR Part 50, as it relates

to appropriate filtering systems for f uel stcrage;
.-

_

O m

9A

1 C
-

.
*
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(2) i s capable of reducing occupational exposure -

to radiation by removing radioactive products
'

j
from the pool water, and thus meets the

requirements of Section 20.1(c) of 10 CFR

Part 50, as it relates to maintaining radiation
[
I exposures as low as is reasonably achievable;

4

( (3) confines radioactive materials in the fuel

(; pool water within the demineralizer and filters,
-

I

,

and thus meets Regulatory Position C.2.f(2) of

I Regulatory Guide 8.8, as it relates to reducing
|

l' the spread of contaminants from the source; and

f
'

(4) removes suspended impurities from the pool

- . water by filters, and thus meets Regulatory
, .

V .. , l' Position C.2.f(3) of Regulatory Guide 8.8, as it

relates to removing crud through physical action.
,

on the basis of the above evaluation, we find
|

'

that the spent fuel pool cleanup system meets .

GDC 61, Section 20.1(c) of 10 CFR Part 20 and

the appropriate section of Regulatory Guide 8.8

and, therefore, is acceptable.

'-:'
,

* 9,3. 2 -- P r o c e s s samolino-System
, .

I. -INT-RODUCTION.
-

The. process sampling system is designed to provide-

* This evaluation is based upon applicant information'through.
.

FSAR amendment 3 and by telecon -and telexsand is subj ect -..

,.
.

to confirmatory review of' committed FSAR amendments..
-

.

* * * ' * - * ' "*** *e - ** m%m.%. p.,%, ,,_, , . ,

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



TIPP$Yeg? &{p[hn1. .r'V%n;%. ;m: W E.,h@z ' .W. .Q J C'49%.E'JchNsh :%N.s kW|W':;.$t.?.$
*

. -a .J -, .,. e p ..

& Mg* . ;.B&:. : a " WM~
L''. wf'.r;.n Q th w.?;ai g@.77{f.. .

. ~ 1ese

OEM$;W@$$$hb0$$hff;&'{0khW.Nh,$.f S,.b:;Q[2.:.m:03Mi#W(iWY..'Mh)[ SW--@E::?? 5, || [M J.. j.:.J.; i
17 & aw

?:k. .%y}.9OEdin' f.;% pi ;tf:/ hd.2 th a .

i W . W T Ed j # 7 d 4 M M ,g N -5 W e.j & :-i 9 J c.' G',:-- **

r.S vdWMMIM : .D 'f,M;

J M . Q !.* W glYkY ;$h i( $N
-

. x.-

!- 9.1. 3 Spent Fuel Pool Cooling and Cleanup System ( cmf /f,

.

The spent fuel pool cooling and cleanup system is designed to maintain water
quality and clarity and remove decay heat generated by sfent fuel assemblies in
the pool. The system includes all components and piping from inlet to exit
from the storage pools, piping used for fuel pool makeup, and the cleanup.
filter /demineralizers to the point of discharge to the radwaste sy tem. The

design consists of two fuel pool cooling pump / heat exchanger trains and two
sets of filter /demineralizers. Each fuel pool cooling pump can be powered from -

a redundant division of the C1. ass lE power system.

I

! The system is housed in the intermediate building and containment (seismic
! Category I and tornado protecte<i structures). The system itself, with the

exception of the cleanup portion, is designed to Quality Group C and seismic
Category I requirements. In case of a seismic event, a seismic Category I
bypass line and redundant seismic Category I isolation valves have been pro-
vided at the cleanup system connections to the fuel pool cooling lines to
isolate the non-seismic Category I portion of the system to assure that failure
in that portion of the system has no adverse effect on safety-related equip-

'

|

| ment. This design satisfies the requirements of General Design Criterion 2,
^

" Design Bases for Protection Against Natural Phenomena," and the guidelines of
' i
.J
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I Regu'latory Guides 1.13, " Spent Fuel Storage Facil'ity Design Basis," and 1.29,
'

t -

j " Seismic Design Classification."
i

.

,j- The various components of the system are located in shielded cubicles or are
I

separated from other moderate and high energy piping systems. Thus, the
.

requirements of General Design Criterion 4, " Environmental and Missile Design,

Bases," and the guidelines of Regulatory Guide 1.13 are satisfied.
|

The syste' serves the shared fuel storage facility with sufficient redundancy
.

m

of equipment and conservative design that the requirements of General Design

{ Criterion 5, " Sharing of Structures, Systems, and Components," are met.
i

,

, s

! The system is accessible for routine visual inspection of the system
t
i components. One fuel pool cooling pump is in operation at all times. The

spare pump will be operated periodically in accordance with plant Technical
Specifications. Thus, the requirements of G'eneral Design Criterion 45,

'

_ " Inspection of Cooling Water Systems," and 46, " Testing of Cooling Water
Systems," are satisfied..

,
,

-
,

The spent fuel pool cooling system will maintain the fuel pool water tempera-
'

ture at 127*F with a heat load based on decay heat generation from 4020 fuel
'

assemblies (maximum storage) and both cooling trains in operation. This is the
normal discharge from nine years of operation of both units. If one pump and
heat exchanger were lost under these conditions, the temperature would rise to
160 F maximum for a short period. The applicant has committed to running the
RHR system of a shutdown reactor to maintain temperatures below 150*F until the
normalsystemcouldmaintainthetemperaturebelow150F.

In- the case of an abnormal heat load when the full core of one unit must be
unloaded, the RHR system of the affected unit would be used to maintain the

temperature of the fuel pool below 150"F. Under these conditions, the RHR
system could maintain a fuel pool temperature of 106 F. Again, the RHR system
would be used until the normal system could maintain the temperature below
150 F. The reactor of the unit whcse RHR system is providing pool cooling,
will not be started up. [It is our position that a technical specification be

.

.
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. provided to prevent reactor startup when the RHR system is providing fuel poolv

cooling.]

Heat loads for the above storage modes are based on Branch Technical Position

ASB 9-2, " Residual Decay Energy for Light Water Reactors for Long Term
Cooling." '

No connections are provided to the spent fuel pool'that may cause the pool
water to be drained below a safe shieldi'ng level. All lines that connect to

.

the pool and extend below the safe level of the pool water are equipped with3

I.
'

syphon breakers, check valves or other means to prevent inadvertent pool
'

drainage. The nonsafety-related nuclear closed cooling water system provides
cooling water to the fuel pool heat exchanger under normal conditions. Backup
cooling is available in emergency conditions from the emergency (seismic
Category I-) closed cooling water system which transfers spent fuel pool heat '

loads to the ultimate heat sink (refer to Sections 9.2.1, 9.2.2, and 0.2.5 of
this SER). In addition, the residual heat removal system can be utilized to

N supplement the fuel pool cooling system by providing additional cooling during,

shutdown as described above. Thus, the requirements of General Design
/

Criterion 44, " Cooling Water," are met.

Normal makeup to the pool is provided by the nonsafety-related condensate and

refueling water storage and transfer system to replace losses due to leakage
through the liner and evaporation. Emergency makeup is supplied by the
reduncant loops of the seismic Category I emergency service water system.
Thus, the requirements of General Design Criterion 61, " Fuel Storage and|

Handling and Radioactivity Control," and the guidelines of Regulatory Guide
1.13 concerning fuel pool design are satisfied.

|

The system incorporates control room alarmed pool water level, water tempera-
ture, and building radiation level monitoring systems, thus satisfying the
requirements of General Design Criterion 63, " Monitoring fuel and Waste
Storage."

Based on our review, we conclude that the spent fuel pool cooling and cleanup
system is in conformance with the requirements of General Design Criteria 2, 4,,

:
.
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( 5, 44 45, 46, 61 and 63 as they relate to protection against natural phenomena, 4

missiles, and environmental effects, shared functions, cooling water capabil-
ity, inservice inspection, functiqnal testing, radiation protection and moni- .

| toring provisions, and the guidelines of' Regulatory Guides 1.13, and 1.29,

| and Branch Technical Position ASB 9-2 relating to the system's functional :

[ design, seismic classification, and design decay heat load, and is, therefore,
I' 'cceptable,[/pendingtheapplicant'scommitmenttoprovideatechnicalspeci-a -

fication preventing reactor startup when the RHR system is providing fuel pool
cooling]. We will report on the resolution of this matter in a supplement to

j

this SER.
:

!

! 9.1.4 Light Load Handling System (Related to Refuelino)
:

The fuel handling system provides the means of transporting, handling, and
' '

,toring fuel (both new and spent fuel) in the intermediate building and con-
tainments. The fuel handling system consists of equipment necessary' to facilitate
the periodic refueling of the reactor. The transfer of new fuel assemblies
between the uncrating area and the new fuel storage vault is accomplished using

,

' the 10 ton auxiliary hook of the fuel handling area crane. The auxiliary hoist'

of the fuel handling platform transfers the new fuel from the storage vault to
the transfer pool. The main hoist of the fuel handling platform handles the
new or spent fuel assemblies over the spent fuel and transfers spent fuel to
the cask loading pit. The fuel transfer system transports the new or spent
fuel between the intermediate building and containment and the refueling
platform handles botq the new and spent fuel in containment.

The fuel handling area crane, the fuel handling platform and other components
in the intermediate building are shared by both units. This sharing does not
affect the fuel handling accident analysis and thus these shared components
meet the requirements of General Design Criterion 5, " Sharing of Structures,
Systems, and Components."

| The entire system is housed within the intermediate building and the
containments wnich are seismic Category I, ficod and tornado protected (refer
to Sections 3.4.1 and 3.5.2 of this SER). The fuel handling area crane, the
fuel handling platform / win M hoist), and the refueling platform are

.
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designed to seismic Category I requirements so that they will not fail in a
manner which results in unacceptable consequences such as fuel damage or damage

~

to safety related equipment. [The Final Safety Analysis Report does not state
the seismic classification of the auxiliary hook of the fuel handling area

-

crane and the auxiliary hoist of the fuel handling platform.] However, fuel
handling systems are not required to function following an SSE. The new fuel

-

inspection stand and the jib crane which is used for fuel preparation during
refueling are designed to seismic Category I requirements. Thus, the

-

requirements of General Design Criteria 2. " Design Bases for Protection Against
Natural Phenomena" and the guidelines of Regulatory Guide 1.13, " Spent Fuel

.

Storage Facility Design Bases" and 1.29, " Seismic Design Classification"
relating to protection of safety-related equipment and spent fuel from the
effects of earthquake, are satisfied, with the exception of the auxiliary
components mentioned above.

.

The refueling platform is used to transport fuel and reactor components to and
from pool storage and the reactor vessel. The fuel grapple hoist of the

-.

N
refueling platform has / redundant load handling components so that no single

'

component failure will result in a fuel bundle drop. Redundant interlocks and
-

limit switches prevent accidental collision with pool walls. The design of
fuel grapple in its fully raised position maintains adequate shielding by the
water. The fuel handling platform is used to transport fuel within the inter-
mediate building storage pool. Both the main fuel hoist and the auxiliary
hoist have redundant load handling components so that no single component
failure will result in a fuel bundle drop. Spent fuel will be handled with

telescoping grapples designed to assure adequate shielding by the water.
.

Acditionally, the height at which loads can be handled over the spent fuel by
either the refueling platfrom or the fuel handling platform will be restricted
by acministrative procedures. Thus, the condition of a cropped object having a
higher kinetic energy than the drop of a fuel assembly and its associated
handling tool analyzed in Section 15 of the Final Safety Analysis Report is
minimized.

The inclined fuel transfer system is used to transfer fuel, control rods and -

other small components between the containment and the fuel building pools.
.
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kb The transfer operation is an automatic sequencing function with capability for
.

manual override.
I Interlocks assure the correct sequencing of the transfer

operation in the automatic or manual mode. Additional interlocks prevent the
refueling platform and the fuel handling platform from moving in the transfer
area during operations of the transfer system which would be adversely affected

; by the presence of either p'latform.
-

.

Based on the above, we conclude that the requirements of General Design '

Criteria 61, " Fuel Storage and Handling and Radioactivity Cc ' trol" and 62,
..

" Prevention of Criticality in Fuel Storage and Handling" anc .!.a guidelines of
Regulatory Guide 1.13 with respect to prevention of unacceptable radioactivity [; releases and criticality accidents are satisfied.

-

1
4

j Based on our review, we conclude that the fuel handling system is in conform-
{ ance with the requirements of General Design Criteria 2, 5, 61, 62 and the ,

I'
guidelines of Regulatory Guides 1.13 and 1.29 with respect to protection of.

safety-related equipment and spent fuel from the effects of earthquakes and,

/ * shared functions and prevention of unacceptable radioactivity releases and
! k:. criticality accidents and is, therefore, acceptable, [pending the applicant's
!

verification that the auxiliary hook af the fuel handling area crane and the
[ auxiliary hoist of the fuel handling platform are designed to seismic Category

I requirements.] We will report on the resolution of this matter in a
supplement to this SER.

.

9.1. 5 Overhead Heavy Load Handling

i

The overhead heavy load handling system consists of equipment necessary for the
safe handling of the spent fuel cask and for safe disassemoly, and reassemoly
of the reactor vessel head anc internals during refueling operations. The

containment polar crane is used for handling of heavy loads in containment and
the fuel handling area crane is used far handling of heavy loads in the inter-
mediate building.

The fuel handling area crane in the intermediate building is shared by both
- units. This sharing does not affect the fuel handling accident analysis and -

-

.

*
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('. thus the fuel handling area crane meets the requirements of General Design
'

Criterion 5, " Sharing of Structures, Systems, and Compcnents."

i . .

The entire system is housed within the intermediate building and containment
which are seismic Category I, flood and tornado protected structures (refer to '

Sections 3.4.1 and 3.5.2 of this SER). Critical components of the fuel
.

! handling system are c'esigned to seismic Category I requirements so that they
will'not fail in a manner which results'in unacceptable consequences such as
fuel damage or damage to safety related equipment. However, fuel handling

.

system components are not required to function following an SSE. The 125 ton
fuel handling area crane is used for handling the 100 ton spent fuel shipping

,

cask, and is designed to seismic Category I requirements. The containment
polar crane is. used to move the reactor vessel head, shroud head / separator, and

j dryer assembly, and is designed to seismic Category I requirements. Therefore,
! the design satisfies the requirements of General Design Criterion 2, " Design

'

.) Bases fcr Protection Against Natural Phenomena" and the guidelines of
Regulatory Guide 1.13, " Spent Fuel Storage Facility Design Bases" and 1.29

~

.
" Seismic Design Classifications."

A...!;

The spent fuel cask pool is separated from the fuel storage pool by a canalt

with a seismic Category I gate. The spent fuel cask handling crane rails do
not extend over any portion of the spent fuel storage pool, thereby preventing
cask transportation over spent fuel. A dropped cask cannot, therefore, result

| in fuel damage. The crane coverage area does not include any area over safety-
related equipment. Procedures and design limitation prevent the cask from
being lifted more than 30 feet. Thus, we conclude that tha requirement of
General Design Criteria 4, " Environment and Missile Design Bases" and 61, " Fuel
Storage and Handling and Radioactivity Control" and the guidelines of
Regulatory Guide 1.13, " Spent Fuel Storage Facility" have been satisfied for
handling of the spent fuel cask.

The acolicant has not provided a load drop analysis for the containment polar
crane. However, the applicant's response to NUREG-0612, " Control of Heavy
Loacs at Nuclear Power Plant," included the results of a load drop analysis for
the polar crane." NUREG-0612 resolved Generic Task A-36 and provides guide-
lines for necessary changes to assure safe handling of heavy loads when the
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plant becomes operational and will include an evaluation of the load drop
analysis. The applicant's response includes a commitment to implement the

interim actions identified in Encl,osure.2 attached to the December 22, 1980
generic letter prior to final implementation of the NUREG-0612 guidelines and
prior to the receipt of their operating license. These interim measures deal'

with safe load paths, procedures, operator training and crane inspections,
,

testing and maintenance. With the implementation of the interim actions
required by NUREG-0612, we conclude that heavy load handling system is accept-
able for licensing without completion of our evaluation of the applicant's

,

response to NUREG-0612.
,

Based on our review, we conclude that the overhead handling systems are in

! conformance with the requirements of General Design Criteria 2, 4, and 61 as
I related to protection against natural phenomena, protection of safety-related'

'

equipment from the effects of internal missiles, and safe handling and storage -

i
,

of the fuel and the guidelines of Regulatory Guides 1.13 and 1.29 with respect
to overhead crane interlocks and maintaining plant safety in a seismic event.,

We further conclude that implementation of the interim actions of NUREG-0612
'

prior to final implementation of NUREG-0612 guidelines and prior to receipt ofs
,

the operating license provides reasonable assurance of safe handling of heavy
loads until NUREG-0612 can be fully implemented. We conclude that the overheadi

|

| handling systems are acceptable.
|

.

9. 2 Water Systems

9.2.1 Station Service Water System (Emeroency Service Water System)

The emergency service water system (ESWS) supplies cooling water to the plant
from Lake Erie wnicn serves as the ultimate heat sink as discussed in Section
9.2.5 of this SER. The ESWS operates during hot stancby, cold snutdown, and
accident conditions. Under these conditions, the ESWS provides cooling to the

I following essential plant components: the residual heat removal heat
exchanger, the stanoby and hign pressure core spray diesel generator heat
exchanges, the emergency closed cooling system heat excnangers and the hign

i
pressure core spray pumo room cooler. Additionally, tne ESWS is capable of

| supolying water to flood containment for post-accident recovery, to provide

,

emergency makeup to the fuel pool (from Unit 1 only), to de-ice the emergency

(
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service water pumphouse tra'veling screens and to provide emergency makeup to

the emergency closed cooling systeni surge tanks. The ESWS discharges for the
residual heat removal heat exchangers contain radiation monitors and,the ESWS
can be isolated on a high radiation alarm. A separate redundant ESW'S is
provided in each unit of the plant, thus the requirements of General Design

,

Criterion 5, " Sharing of Structures, Systems, and Components" are not
,

'' applicable. '

i

| The ESWS consists of three independent piping loops labeled "A", "B "3and "C"
,

f
per unit, any two of which are required to assure safe shutdown. The "A" and
"B" loops serve redundant RHR heat exchange.s, diesel generator heat exchangers -

| and emergency closed cooling system heat exchangers. The "C" loop serves only *

the HPCS diesel generator heat exchangers and support systems. Each loop is

g provided with a full capacity pump located in a separate cubicle in the
emergency service water pump house. The ESW3 pumps circulate water in an open -

'

cycle from Lake Erie through the components to be cooled and back to a
different part of the Lake. Each division is powered from its associated
diesel generator emergency bus.

'

.

The system is housed in seismic Category I, flood and tornado protected
structures (refer to Sections 3.4.1 and 3.5.2 of this SER). Underground piping
of the ESWS, which hydraulically connect these structurn, is also protected
from these natural phenomena. The system itselt is designed to seismic

| Category I, Quality Group C requirements. Thus, the requirements of General
Design Criterion 2, " Design Bases for Protection Against Natural Phenomena" and

| the guidelines of Regulatory Guide 1.29, " Seismic Design Classification" are
satisfied.

The design of the ESWS described above assures that system function is not lost
assuming a single active component failure coincident with a loss of offsite
power. The applicant has provided sufficient information to assure that the
ESWS is capable of transferring heat loads frcm safety-related components to
the ultimate heat sink under all modes of operation. Therefore, we conclude
tnat General Design Criterion 44, " Cooling Water" is satisfied.

.

.
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The ESWS pumps are not normally operating. Their availability is assured by
periodic functional tests and inspections as delineated in the plant Technical
Specifications. The system design also incorporates provisions for accessi-

,

bility to permit inservice inspection as required. The applicant has not
,

addressed the plant provision to monitor possible flow blockage from sources -

.

such as Asiatic class. Thus, we cannot conclude that the requirements 'of
General Design Criteria 45, " Inspection of Cooling Water System" and 46,
" Testing of Cooling Water System" are satisfied.

Based on the above, we conclude that the emergency service water system meets
.

the requirements of General Design Criteria 2 and 44 with respect to the

system's protection against natural pheonemena and capability for transferring
the required heat loads, and the guidelines of Regulatory Guide 1.29, with t

respect to the system's seismic classification. However, we cannot concludei

that the system meets the requirements of General Design Criteria 45 and 46 '
i

with respect to inservice inspection and functional testing. [The applicant is
required to describe the plant provisions to monitor possible flow blockage in

' ,'
theemergencyservicewatersystemresultingfromsourcessuchas[ Asiatic,

(.,) clams.] We will report on the resolution of this matter in a supplement to.

this SER.
.

9.2.2 Reactor Auxiliary Cooling Water System

Our review of the reactor auxiliary cooling water system included the emergency
closed cooling system and the nucisar closed cooling system.

The emergency closed cooling (ECC) system provides cooling water to safety-
related components only during hot standby, shutdown, and accident conditions.

|

The system is a closed system with its heat exchangers cooled by the emergency
service water system as discussed in Section 9.2.1 of this SER. When
operating, the ECC system provides cooling to the following essential plants
components: the low pressure core spray room cooler, the residual heat removal
pump seals and room coolers, the reactor core isolation cooling room cooler,
the control room chillers UJnit 1 ECC system only) and the fuel pool heat
exchangers (Unit 2 ECC system only).

.
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. The ECC system consists of two independent piping loops any one of which is
required to assure safe shutdown. Each loop consists of one pump, heat '

exchanger and surge tank with both loops sharing a nonsafety-related chemical
addition tank. Each loop is powered from its associated diesel generator
emergency bus. The components for each loop are located in separate areas of -

the control complex and intermediate building. The sur.ge tanks are designed
with a 40 day supply of water considering normal system leakage wi.thout makeup ',
water. The emergency service water system provides makeup water by manual
action from the control room.

A separate redundant ECC system is provided in each of the' two units of the T
,

,i plant. The ECC system for Unit 1 serves the control room chillers during
.

accident conditions. Cooling for the control room chillers is automatically
'

transferred from the nuclear closed cooling system to the ECC system on a loss
of coolant accident signal. The control room snd control room chillers are. -

-

common to both units of the plant. Cooling for the fuel pool heat exchangers
can be manually transferred from the nuclear closed cooling system to the ECC

~ system of Unit 2. Since a single active failure in the ECC systems will not
prevent cooling of the common components and since the ECC systems for both_.

units are designed for the heat loads of the common components, we conclude -

that the ECC systems satisfies the requirements of General Design Criterion 5,
" Sharing of Structures, Systems, and Components."

The ECC system is housed in seismic Category I, floca and tornado protected struc-

tures (refer to Sections 3.4.1 and 3.5.2 of this SER). The system is designed to
seismic Category I, Quality Group C requirements except for the nonsafety-related
chemical addition tank wnich is isolated by a normally closed seismic Category I,
Quality Group C isolation valve. T.*s, the requirements of General Design
Criterion 2, " Design Bases for Protection Against Natural Phenomena" and the
guidelines of Regulatory Guide 1.29, " Seismic Design Classification" are satisfied.

The design of the ECC system described above assures that the system function
is not lost assuming a single active component failure coincident with the loss
of offsite power. The acclicant has provided sufficient information to assure
that the ECC system is cacable of transferring heat loads from safety-related

~

component to the ultimate heat sink via the emergency service water system
.

.
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under all modes of operatio'n. Therefore, we conclude that; General Design"
Criterion 44, " Cooling Water" is satisfied. '

' .

, The ECC system pumps are not normally operating. Their availability is assured
by periodic functional tests and inspections as delineated in the plant

j, Technical Specifications. The system design also incorporates provisions for
'

accessibility to permit inservice inspection as required. Thus, we conclude

that the requirements of General Design Criteria 45, " Inspection of Cooling
! ', Water System" and 46, " Testing of Cooling Water System" are satisfied.

-.

The non safety (non-seismic Category I, Quality Group D) nuclear closed cooling -,

(NCC) system provides cooling water to auxiliary nuclear plant equipment during *,

{ normal operations. The NCC system is a closed loop system which serves as a
'

barrier to prevent leakage of reactor water into the service water system. The
NCC provides cooling water to the following plant components: the recircula- '

tion pump motor bearing oil coolers and winding coolers, the ' recirculation pump|

!

seal coolers, the control rod drive pump, the reactor water cleanup pump, the
^

drywell a.1d containment sump heat exchangers, the drywell coolers, the,

instrument and service air compressors, the fuel pool heat exchangers, thej,

control complex chillers and other components.

The NCC system is shared by both units and consists of three 50 percent pumps,
three 50 percent heat exchangers and a surge tank. Two operating pumps and

heat exchangers satisfy the maximum heat load requirement with the remaining
pump and heat exchanger on standby. While the NCC system is operable from the

| emergency diesel generator buses, the system was evaluated and found to have no
functions or heat loads necessary for achieving safe reactor shutdown condition
or for accident prevention or accident mitigation. In the event that the
system is inoperable, cooling water is available to the control room chillers

| and the fuel pool heat exchangers frcm the emergency closed cooling system as
described above. Thus, the requirements of General Design Criteria 44, 45, and
46 are not applicable.

Redundant seismic Category I, Quality Group B isolation valves and piping are
provided at the system's piping containment penetrations. The system's piping
and valves associated with the control rocm chillers and fuel pool heat

.
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exchangers are seismic Category I Quam ty Group C. Protection from. flooding of
safety- related equipment resulting from failure of the system is discussed in
Sections 3.4.1 and 9.3.,3 of this SER. Failure of the system does not affect
plant safe shutdown as' described above, thus the requirement o'f General Design

,

Criteria 2 and 5 and the guidelines of Regulatory Guide 1.29 are met.

Based on the above, we conclude that the emergency closed cooling system meets
.

the requirements of General Design Criteria 2, 5, 44, 45 and 46 with respect to .
.

the system's protection against natural phenomena, shared functions, capability.
.

for transferring the required heat loads, inservice inspection and functional
testing, and the guidelines of Regulatory Guide 1.29 with respect to the ~

,

system's seismic classification and is, therefore, acceptable. Additionally,
.

-

we conclude that the nuclear closed cooling system meets the requirements of
General Design Criteria 2 and 5 with respect to the system's protection against
natural phenomena and shared functions and the guidelines of Regulatory Guide -

1.29 with respect to the system's seismic classification and is therefore,i

l

acceptable.
~

; )
'd 9.2.3 Demineralized Water Makeup System

The nonsafety-related (non-seismic Category I) demineralized water makeup
system includes all components and piping associated with the system from the
plant makeup water source, Lake Erie water, to the points of discharge to other
systemsandMastedischargebasin. The system has no safety-related function.
Protection from flooding for safety-related equipment resulting from failure of

, the system is discussed in Sections 3.4.1 and 9.3.3 of this SER. The system is
1

capable of fulfilling the normal operating requirements of the facility for
acceptable makeup water with the necessary comconent redundancy. Entry of
potentially radioactive water into the system is precluded by assuring a

| greater pressure for demineralized makeup water than in the potentially

|
radioactive sources to which it discharges. Alarmed instrumentation has been

| provided to prevent delivery of off specification water to safety-related
systems. Failure of the system will not affect plant safety as described
above, thus the requirements of General Design Criteria 2, " Design Bases for
Protection Against Natural Phenomena" and 5, " Sharing of Structures, Systems,

.

.
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.and Component" and the guidelines of Regulatory Guide 1.29, " Seismic Design
Classification" are met. '

Based on the above, we conclude the system meets the requirements of General
Design Criteria 2 and 5 with respect to the need for protection against natural
phenomena and shared functions and meets the guidelines of Regulatory Guide

j

1.29 concerning the seismic classification and is, therefore, acceptable.

I 9.2.4 Potable and Sanitary Water Systems

The nonsafety related (Quality Group D, non-seismic Category I) potable and ',
sanitary water system provides water for human consumption and sanitary waste

,

water treatment. The potable and sanitary water system is supplied from the
Ohio Water Service' Company via h water main extended onto the plant site.

'

There are no cross-connections between the potable and sanitary water system -

and potentially radioactive systems. Protection from flooding for safety-
related equipment resulting from failure of the system is discussed in Sections

^
\ 3.4.1 and 9.3.3 of this SER. Failure of this system does not affect plant,

\ 3

s safety as described above. Thus, the requirements of General Design Criterion
,

60, " Control of Releases of Radioactive Materials to the Environment" are met.

Based on our review, we conclude that the potable and sanitary water system
meets the requirements of General Design Criterion 60 with respect to pre-

! vention of release of potentially radioactive water, and is, therefore,
acceptable.

9.2.5 Ultimate Heat Sink

The ultimate heat sink, Lake Erie, provides makeup water to the cooling water
system (natural draft cooling towers) by way of the service water system for
normal plant operation. The emergency service water systems for both units
operate during startup, shutdown, and emergency conditions by drawing water
from the lake, cooling the plant, and returning the water to the lake. The

lake has been shown to have a sufficiently high level to assure that it is
always available to qualify as a single source of cooling water (refer to
Section 2.4.1 of this SER).

.
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h Intake structures are located approximately one-half' mile offshore and 13.3 ft
-,_

'"

below the low water datum level of the lake. A 10-ft diameter tunnel below the.

lake bed leads the water to the onshore pumphouse structures, the emergency
service water pumphouse, and the service water pumphouse. Water is returned to

,

the lake by way of a 10-ft diameter discharge tunnel below the lake bed to a
discharge nozzle approximately 1500 ft offshore and 12 ft below the low water

.

i datum level of the lake. .

.

The intake structures, discharge nozzle, inlet and discharge tunnels, emergency
;

service water pumphouse, discharge tunnel entrance structure, and cross-tie '

between the emergency service water pumphouse and discharge tunnel entrance
.

have all been designed to quality Group C, seismic Category I criteria and are }
shared by'both units. The emergency service water pump house is a tornado

protected structure. The other structures are either submerged or below grade
so there is inherent protection from natural phenomena. We therefore conclude "

that the requirements of General Design Criterion 2, " Design Bases for
Protection Against Natural Phenomena," and the guidelines of Regulatory Guides

~

1.29, " Seismic Design Classification," and 1.27, " Ultimate Heat Sink for
Nuclear Power Plants" are satisfied.,

The applicant used GE Licensing Topical Report NED0-10625, Class 1, March 1973

to determine the decay heat and conservative assumptions for the ' auxiliary heat
loads. Because of the wide separation of the intake and discharge structures,
recirculation of the water is prevented. The total heat rejected will have
only a negligible thermal effect in the localized area and no thermal effects
on the lake as a whole. Thus, sufficient water at a temperature below the

design inlet temperature would be available for an indefinite period following
a LCCA in one unit concurrent with loss of offsite power and shutdown of the
other unit.

The tunnels and associated structures have been sized for simultaneous
operation of the service water systems flow rate (70,6.% gpm) and the emergency
service ater systems flow rate (45,400 gpm). I. ase of loss of the intake
system for any reason, for any reason, the cross-tie permits use of the
discharge system as a source of water to the emer jency service water systems.
Provisions have been made to discharge tne emergency service water to the plant

.

.
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(' yard under these conditions.' Thus, the requirements of General Design Criteria
44, " Cooling' Water System," and 5, " Sharing of Structures, Systems, and,

| Components," and the guidelines of Regulatory Guide 1.27p regarding the ability
~

to maintain proper system temperature under all modes of operation are met.

i
.

Based on the abov'e, we conclude that the ultimate heat sink meets the require- [
ments of General Design Criteria 2, 5, and 44 with respect to protection
against natural phenomena, missiles,. pipe break effects shared system function, .

and heat dissipation capability, inservice inspection and functional testing,
.

and the guidelines of Regulatory Guides 1.29 and 1.27 with respect to seismic
! classification and the capability to remove w fficient decay heat to maintain

'

,| plant safety and, therefore, is acceptable.
.

:

9.2.6 Condensate and Refueling Water Storage Facilities
. -

The nonsafety-related (quality Group D, non-seismic Category I) condensate
storage and transfer system includes all components and piping associated with
the cystem from the storage tanks to the points of connection or interfaces
with other systems. The primary functions of the condensate storage system are
to provide makeup to the main turbine cycle and to provide a dedicated water

j supply for the Reactor Core Isolation Cooling (RCIC) and the High Pressure Core
Spray (HPCS) systems. The alternative water supply for the RCIC and HPCS
systems for safe shutdown is the suppression pool. Additionally, the 500,000
gallon condensate storage tank (150,000 reserve for the above mentioned
systems) provides Jemineralized water for the fuel pool cooling and cleanupi

|

| system, the reactor water cleanup system, the refueling water system and other
I miscellaneous uses.

A seaarate condensate storage and transfer system is provided for each unit of
the plant. Thus, the requirements of General Design Criterion 5, " Sharing of
Structures, Systems, and Components," are not applicable.

The system was evaluated and found to have no functions necessary for acnieving
safe reactor shutdown conditions or for accident preventica or accident
mitigation. Thus, tne requirements of General Design C.riteria 44, " Cooling
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Water System", 45', "Inspectian of Cooling Water System," and 46, " Testing of
Cooling Water System" are not applicable.

1.
.

The condensate storage tank is located within a seismic Category I dike which ~{
is designed to accommodate a total uncontrolled release from the tank.

Protection from flooding for safety-related eq'uipment resulting from failure of
the system is discussed in Sections 3.4.1 and 9.3.3 of this SER. Seismic -

Category I, quality group B containment isolation valves are provided at the
system's containment penetrations, and are located in seismic Category I,

~

flood, tornado missile and environmentally protected structures (refer to -

Sections 3.4.1 and 3.5.2 of this SER). Additionally, the supply header for the -

RCIC and HPCS systems is seismic Category I, quality gioup B. Thus, the system.

meets the requirements of General Design Criterion 2, " Design Bases for
Protection Against Natural Phenomena" and the guidelines of Regulatory Guide
1.29, " Seismic Design Classification." -

.

Based on our review, we conclude the system meets the requirements of General
'

' Design Criterion 2 with respect to the need for protection against natural
phencmena and the guidelines of Regulatory Guide 1.29 concerning its seismic~

classification and is, therefore acceptable. .

9.3 Process Auxiliaries

9.3.1 Comoressed Air Systems

The compressed air systems include a safety-related instrument air system to
supply the safety-related automatic depressurizing system (ADS) accumulators
and a nonsafety-related (quality group D, non-seismic Category I) instrument
and service air system to provide air for control purposes and for service
purposes.

The safety-related instrument air system for each Unit consists of one recipro-
cating type air compressor purifier package, two air receiver tanks and
associated piping to the ADS accumulators. These compressors continucusly
charge the air receiver tanks which in turn supply tne ADS accumulators in
order to provide assured long term ADS oceracility. Tne air is sucplied to the
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| N ADS accumulators from two physically separated air lines with each line ~

| supplying four ADS accumulators. Each line contains an air receiver tank and
redundant check valves between the air receiver tank and the compressor to

,

assure no backflow from the air receiver tank. Additionally, the

[ safety-related instrument air system has a connection for recharging breathable
| air packs.

,
,

Each unit of the plant is provided with a separate safety related instrument '

air system. Thus, the requirements of General Design Criterion 5, " Sharing of
Structures, Systems, and Components" are not applicable.

.

The air compressor and piping upstream of the redundant isolation check valves
are quality group D, non-seismic Category I. The air receivers, isolation

3

I check valves, accumulators and associated piping are quality group C, seismic
'

Category I except for the containment' penetration piping and isolation valves
which are quality group B, seismic Category I. The system is located within
seismic Category I, flood and tornado protected structures (refer to Sections

t F' 3.4.1 and 3.5.2 of this SER). The system is also protected from the effects of
s missiles and pipe brears (refer to Section 3.5.1.1 and 3.5.1.2 and 3.6.1 of'

j
; this SER). Thus, the system satisfies'the requirements of General Design

Criterion 2, " Design Basis for Protection Against Natural Pheonmena" and the-

guidelines of Regulatory Guide 1.29, " Seismic Design Classification."
,

A scheduled program of testing and inspection of the system will be provided to
ensure operability of f e system ccmponents and control systems. The
comoressor purifier package contains a purifier visual indicator which signals
purifier cartridge replacement. For compliance with the requirements of
General Design Criterion 1, " Quality Standards and Records" refer to Section
3.2 of this SER.

The nonsafety-related service air system for Units 1 and 2 each consists of one
motor driven compressor with an integ) il aftercooler, an air intake filter
silencer, a receiver tank and a piping system for distributing air throughout
its associated plant unit. The service air compressor for each unit is capable
of sucplying air for both units and a cross-tie header between units is .

J,

| -

|
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included in the distribution piping. During normal operation, one compressor
'supplies air for both units, with the other compressor on standby.

,
,

The nonsafety-related instrument air system for Units 1 and 2 each consists of ;

one, oil-free compressor with after cooler, receiver tank, pre-filter, air .

'dryer, and a piping system for distributing air throughout its associated plant
' *

unit. The service air systes is interconnected with the instrument air system
through an automatic control' valve to provide a normal supply of air to the
instrument air syscem. The instrument air system compressor serves as a j
backup. The service air system connection is upstream of the instrument air
filters and dryers. Additionally, the instrument air system for Units 1 and 2 -

j are cross-tied so that air can be supplied to either unit from any one of the .

| units' instrument air systems.
"

:

The service and instrument air systems have no functions necessary for -

achieving safe reactor shutdown conditions and for accident prevention or
mitigation. Instruments, controls and services required for safe shutdown of

'

the plant such as the MSIV and ADS valves as discussed above are provided with.

' seismic Category I passive air accumulators to assure their proper function in-. . .

a loss of instrument air conditions. All other air-operated valves including
the scram discharge nlet and outlet valves and other devices are designed for
a fail-safe made upon loss of instrument air and do not require a continuous
air supply under emergency or abnormal conditions. Additionally, all service
and instrument air system containment penetrations are provided with redundant
seismic Category I, quality group B isolation valves. Since a failure of the
service and instrument air system will not prevent safe reactor shuudown, we
conclude the requirements of General Design Criteria 2 and 5 and the guidelines
of Regulatory Guide 1.29 are satisfied.

The instrument air system's design to supply clean, dry, oil free air is in

accordance with ANSI Standard MC-ll-1 (ISA-57.3), except that the maximum
partial size is 5 micrometers instead of 3 micrometers. [The applicant didn't
provide the basis for the exception to the standard. The applicant indicated

that procedures would be develcped to test the instrument air quality, however,
the applicant did not indicate the test frecuency or the. testing locations. It

is our position that the instrument air cuality be tested at least yearly and

.
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that the test verify that the instrument air quality meets the above standard
at the air filter-dryer discharge 'and at the end of each air line branch

'

header, in order to assure continuous operation of the fail-safe valves
throughout the system.]

A discussion of peroperational testing of the compressed air systems and
compliance with Regulatory Guide 1.68.3, "Preoperational Testing of Instrument
Air Systems," is contained in Section 14.0 of this SER. .

Based on the above, we conclude that the safety-related air system meets the
j requirement of General Design Criterion 2 regarding protection against natural

,

I ,
phenomena and the guidelines of Regulatory Guide 1.29 concerning seismic;

classification and the system is, therefore, acceptable. [However, we cannot -

!' conclude that the nonsafety-related service and instrument air system is
I

acceptable until the applicant commits to testing of the instrument air quality
at least yearly and that the test verifies the air quality at the air*

dryer-filter discharge and a', the end of each air line branch header.,

: (' ' ' Additionally, the applicant is required to provide the basis for the exception

|. k._. to the air quality standard concerning maximum size.] We will report
|' on the resolution of this matter in a supplement to thi.s SER.

94,
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( gis-c a p a b l e- o f ~r e d u c i n'g ''oWiiU p~a ti o n a lse x p o s u r e -
-"

T.to radiation by" removing ~'r adioact ive" product s -.~
.

. .

.f.r.om..the-pool-wat er r and' thus me et s t h'e

- requi r ement s-of 'S e c t i on-20.1 ( c ) ~o f-10 C F R_.
.

Pert-50r- as-it-relates' to maintaining r.adiation._
.

\ /
-

.up.asuras_as Lou..as is-reasonably achievable;|
~

. . ,

( 31-con f ih e s-r ed i o a ct.iv e- m a t e r i a l s...i n. 't h e f u e L'

s /-

p o o l' w a.t.esr ht th i n t h_e, d e m in e r a li z e r a n d. f i l t e r s , -
~

-- .. _ . . ( ,

. .. .,

. and- thus- m e et s- R e gu t a t o ry P o si t i o rt- C .-2. f ( 2) o f -
N <

.

R4gulatory-Guide 8,.8,_.as.-it -relates to reducing.

.

t i e_sp r.e ad._ of. cont ami nant s f rom .-t h e sourc e; and.' ~ ~ ~

l
.

.

(4) r_emov.es . suspended. i mpuc-i t i e s .f rom ."t he .poQ.'

..
. ,.

water-by-filters,..and th'us me'ets. Regulatory Y
. . ,._

, .,

,.

P qsition_.,C. i2[{(3)...cf. R e gu latory Gui de . 8.8, a s3 t -

r e 93 e_s._to.[r.e mo v i ng crud through. physical actfon. ,

~ On the_ basis .of. the above ' evaluation, we find' ~

-

th,at_the spen,t , fuel pool cleanup system meets -
-

. .,

G D C- 41, ..S e ct i on 20.1 ( c) of 10 CFR.Part 20 and.

the_appropri,at,eisection of. Regulatory Guide 8.8
%,

- - and,,.thereforer is acceptable.
_~ - -.

,
j.

.

,
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*9.3.2 Process Samoline " System
.

I. INTRODUCTION

The process sampling system is designed to provide

.
* This evaluation is based upon applicant information through

~~ ~3 and by telec'on and telex and is subjectFSAR amendment

to con,f.irmatory review of committed FSAR amendments. .,
- .
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. (i representative samples, under controlled

conditions, of plant process streams.
,

.

Provisions for con'inuous monitoring oft

selected systems provide a means of analytical.

,

surveillance of system trends and performance

during plant operations. Laboratory samples

are taken to provide a) comprehensive analytical
.

information on plant operations, b) a check on
'

continuous monitoring instrumentation, and
t

c) regular reports on critical plant systems

! to ensure safe and proper operation.
.

:
4

.

Components of the process sampling system which
. _ , ,

)'
t ' form part of the reactor coolant pressure boundary,

,_.

or containment isolation system are designed in
[

|
'

accordance with seismic Category I requirements.

Sample Lines which form part of the containment

isolation are provided with automatic fail-closed .

1

isolation valves both ir 'de and outside
containment.

II. EVALUATION AND FINDINGS

The system description and piping and

instrumentation diagram wer ? reviewed in

accordance with SRP Section 9.3.2. The process

|

! sampling system includes piping, vai.ves, heat
.

e

. m

-g
, -

,

1
*
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exchangers, and other components associated
-

7 3=

-

with the system f r c.4 the point of sample

withdrawal from a fluid system up to the

analyzing s t a't i o n , sampling station, or local

sampling point. Our review included the

provisions proposed to sample atL principal ;

fluid process streams associated with plant

operation and the applicant's proposed design
-

of these systems including the location of

sampling points, as shown on piping and
-

instrumentation diagrams.

!

I
-

I

|
We determined that the proposed process sampling

.

.

system meets (1) the requirements of GDC 13 and
..

'\'

L ,, ., 14 in Appendix A to 10 CFR Part 50 to monitor
.

variables that can affect the reactor coolant
pressure boundary and to assure a low

probability of abnormal leakager r a p i d ].y

propagating filurer and gross ruptures ,

respectively, by sampling the reactor coolanti

and the condensate for chemical impurities that

can affect the reactor coolant pressure boundary;

(2) the requirements of GDC 13 and 16 in Appendix

A to 10 CFR Part 50 to maintain the reactor core

suberitical under cold conditions in the event
that control rod system is inoperable, by

sampling the standby liquid control system tank

- i- J h .

-
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V for boron concentration; and (3) the -

s _,

[ ,

requirements of GDC 64 in Appendix A to 10 CFR
i .

Part 50, to monitor for radioactivity that may
;

be released from normal oper.ations, including
.

anticipated operational occurrences, and from ,

postulated accidents, by sampling the reactor

coolant, the main condenser evacuation system
,, ,

'
~

offgas, the sump inside containment, the

drywelL atmosphere, and the gaseous radwaste
'

storage tank for radioactivity.

!
, .

We further determined that the proposed process
'

;

sampling system meets (a) the standards of.'

, -s. ,s

j (._ [ ANSI N13.1-1969 for obtaining airborne

1

: radioactive samples; (b) the requirements of
.

I

10 CFR Part 20.1(c) and regulatory positions

k 2.d(2), 2.f(3), 2.f(8) and 2.i.(6) of

Regulatory Guide 8.8 revision 3, "Information .

Relevant to Ensuring that Occupational Radiation

Exposures at Nuclear Power Stations WiLL Be As

Low As Is Reasonably Achievable," to maintain

radiation sxposures to as low as is reasonably

achievably, by providing (1) ventilation systems

and gaseous radwaste treatment system to contain

airborne radioactive materials; (2) Liquid

radwaste treatment system to contain radioactive

.

S

,
f
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:
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U. material in fluids; (3) ' spen't fuel pool .

s ..-
! cleanup system to remove radioactive

'

contaminants in t'he spent fuel pool water;*

and (4) remotely operated containment isolation {

valves to Limit reactor coolant loss in the \i
t
I event of rupture of a sampling Line; (c) the

(

requirements of GDC 60 to control the release .'

of radioactive materials to the environment
'

by providing isolation valves that'wilL fait
in the closed position; and (d) regulatory

|
positions C.1, C.2, and C.3 of Regulatory

.

Guide 1.26, revision 3, " Quality Group

Classifications and Standards for Water ,|, ,. ,,

i-

,( , ./
Steam , and Radioactive- Waste-Containing -

Components of Nuclear Power Plants," and

C.1, C.3 and C.4 of Regulatory Guide 1.29,'

!

revision 3, " Seismic Design Classificatione"

by designing the sampling lines and ,

components of the process sampling system to
1

| conform to the classification of the system to

v5ich each sampling line and component is

connected, and thus meets the quality standards
I

1

requirements of GDC 1 and the seismic

requirements of GDC 2.

1
1
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i. "on the basis of the above evaluation, we find

.Y

that the proposed process sampling system meets

the relevant requirements of 10 CFR Part 20,
.

& 20.1(c), General Design criteria 1, 2, 12, ;

14, 26, 60, 63, and 64 in Appendix A to 10 CFR ;

3 t

Part 59, and Regulatory Guides 8.8, 1.26 and
?1.29 and, theref ore, is acceptable, pending~

confirmato.'y review of the amended FSAR.
.

.

,..

A.hCon d e n rJ a t"e7f tt e r D e mi n e r a l i z e r*" S y 3t e m-*

W INTRODUCTIOM. '/
,m

.Ihe-condensate-f i Lter demi nerali zer- sy st em -
< g

N,

removes, cor.rosion. products, condenser.

m

. ( I inteakage impurities, and-impurities present
~. J K /

-
<

| ' j,n t,he condensed steav;"*The" system consi'ts

,o f _t h.e.~n e c e s sa r y- pi p i ng e. v a lv e s ,4-

appurtenances,
!

_an ...ns rumentation'to" control ~the condensatedi t'

impur.ity . concen t rati on du ring p l~ ant'~ ope rat i'on.
.

. E i g h t,,f,i_L t _e r s , in_ series with six deep bed

d e m.i .n.e..r.a.l. i. z e r.s a r e p r o v i d e d t o p o l i s h th e
.

.

c ond en s at e flow; six of the filters and five

* -This. evaluation.is based upon applicant- information through-

.FSAR. amendment 3 and by telecon and telex and is subject

to confirmatory review of commited FSAR amendments.
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9.3.3 Equipment and Floor Drainage System

The nonsafety-rei Nd (quality Group D, non-seismic Category I) equipment and
floor drainage system includes all piping from equipment or floor drains to the
sump, sump pumps, and piping necessary to carry potentially radioact've and
non potentially radioactive effluents through separate subsystems. Potentially
radioactive drainage is collected in floor and equipment drain sumps in each
building and discharged to the radwaste processing system. Drainage from
non potentially radioactive sources such as plumbing fixtures and roof drains
are discharged to the sanitary waste treatment system and discharge basin,

; respectively. Thus the system design meets the pertinent requirements of
General Design Criterion 60, " Control of Releases of Radioactive Materials to
the Environment."

[^N
Li

:
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Containment penetrations for the equipment and floor drainage system are
'#

designed to seismic Category I and quality Group B requirements.

Our review considered those safety systems needed to provide safe plant
shutdown and the physical location of those systems with regard to p'otential
in plant flooding. Because of their location at the lowest elevat, ion in the
auxiliary building, the ECCS equipment rooms which contain components required
for safe plant shutdown'were considered of particular importance with respect

*

to provisions for prevention of water accumulation.

Each ECCS pump is located in an individual watertight room which contains a
drainage pit to collect leakage from equipment within the room. The collected
leakage then flows by gravity through an embedded line to the auxiliary
building floor drain sump. Backflooding of the ECCS rooms is prevented by a
manually operated normally closed valve in the line leading to the sump. Each -

drainage pit contains a level switch that operates an alarm in the control room
to alert the operators to open the valve and that there is leakage in the room.

! Ds Thus a single non-seismic' valve without position indication is relied on toj prevent backflooding of safety-related equipment and a single level switch is
relied on to indicate leakage from safety-related equipment. We therefore
cannot conclude that the system meets the requirements of General Design
Criteria 2, " Design Bases for Protection Against Natural Phenomena," or 4
" Environmental and Missile Design Bases," concerning protection against
internal plant flooding as a result of postulated piping failures; it is
therefore unacceptable.

Based on our review, we conclude that the system meets the. requirements of
General Design Criterion 60 with respect to protection against releases of
radioactive material to the environment. [However, we cannot conclude that the
system meets the requirements of General Design Criteria 2 and 4. We require

| resolution of the following items:

1. In Section 9.3.3.2.1, the FSAR indicates that a level cwitch is installed
in each drainage pit in each of the ECCS oump rooms to alarm in the
control room in case of leakage from tne safety-related equipment in the

-
Figure 11.2-7 sheets 3 and 4, show one level switch per room.rocm.

-

.
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h, ) Verify that there are redundant safety grade switches or show how a single's ..)
non-safety grade switch is qualified to perform this function..

'

2. In Section 9.3.3.3 you state that flooding of the ECCS rooms by backflow
through the floor drains is prevented by a normally closed manually
operated valve in the drain line. The PI&Ds do not show that the valves

,

have position indicating transmitters.

a. Describe the methods that will be used to assure that these valves
will be closed during normal plant operation.

.

b. The P& ids and text indicate that the drainage system and valves are
of non-seismic Category I design. Explain how backflooding would be
prevented following an SSE that would cause failure of non-seismic
piping systems.]IWe wil report on the resolution of this latter in a ~

supplement to this SER.

.,

9.3.5 Standby Liquid Control System-

.-

The standby liquid control system (SLCS) is a reactivity control system, its
purpose being to inject sodium pentaborate into the primary system to provide
an independent mEans for shutting down the reactor should the normal reactivity
control system become inoperable; thus, satisfy the requirements of General
Design Criterion 26, " Reactivity Control System Redundancy and Capability."
(Refer to Section 4.6 of this SER for the discussion of reactivity control.)
The system consists of a storage tank, a test tank, two positive displacement
pumps, two explosive-actuated valves, and associated local valves, piping and
controls located within the containment. An electrical resistance heating
system maintains the solution storage tank and pump suction lines between 15
and SS degrees Fahrenheit to prevent precipitation of the sodium pentaborate
from solution during storage. High and low liquid level and temperature are
alarmed in the control rocm. The two explosive-actuated valves provide
assurance that they will be opened when needed and due to the design of the
valve it is ensured that baron will not leak into the reactor even during SLCS
pump testing. The two parallel pumps draw the solution from the storage tank
via two suction lines and discharge it into the reactor vessel via a common

:
.
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1 l injectionline. The discharge from each pump is provided with a check-valve, a
| crossover line, and an explosive valve. Each pump and its associated valves
i

are powered from separate emergency ac power supplies. They are arranged such
-

i .that failure of a single pump or explosive valve will not prevent adequate

1
amounts of sodium pentaborate solution from entering the reactor vessel to -

,

- accomplish shutdown.
.

1

j System initiation is accomplished by manual actuation of either of two

; key-locked switches on the control room panel. Changing either switch status
.

| to "run" starts an injection pump, actuates an explosive valve, opens a tank
outlet valve and closes reactor cleanup system isolation valves to prevent loss
or dilution of boron. Should the instrumentation provided indicate that the

~

solution is not entering the reactor vessel, the operator can turn the other
key-operated switch to the "run" position to actuate the alternate equipment.

.

The SLCS is located in a compartment within the seismic Category I, flood and
tornado protected containment building. All portions of the SLCS necessary for
injection of sodium pentaborate into the reactor are seismic Category I,
Quality Group B, or Quality Group A if they are part of the reactor coolant.

pressure boundary. Thus the requirements of General Design Criterion 2,
'

" Design Bases for Protection Against Natural Phenomena," and the guidelines of

Regulatory Guideg /.29, "6M O*Jed"1 0 '' " " "" E

The SLCS is designed to function in the expected environmental conditions. The

containment compartment in which the system is located provides protection
against external or internally generated missiles. The SLCS is separated from
non-seismic system components and from the effects of breaks in other high- and
moderate-energy piping systems (refer to Sections 3.5.1.2 and 3.6.1 of this
SER).1

The SLCS is redunent such that no single active failure will comprcmise its
functional capability. The injection portion of the system can be functionally
tested by injecting demineralized water from a test tank ir.to the reactor.
Thus one requirements of General Design Criterion 27, are satisfied.

.
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Based on the above, we conclude that the standby liquid control system is in
conformance with the requirements of General Design Criteria 2, 26, and 27 as

they relate to protection against natural phenomena, system function and system
,

redundancy and testability, and the guidelines of Regulatory Guide 1.29
relating to the syste.m's seismicf classification and is, therefore, acceptable.

9.4.1 Control Room Area Ventilation System

The control complex is served by five separate heating, ventilating and air
,

conditioning (HVAC) systems. These systems are as follows: (1) the control
. room HVAC system, (2) the motor control center, switchgear and miscellaneous

k electrical equipment areas HVAC system, (3) the battery room exhaust system,
(4) the controlled access and miscellaneous equipment areas HVAC system, and
(5) the computer rooms HVAC system. The control room HVAC system covers the

control rooms and the extended term habitability area.of the control building *

(refer to Section 6.4 of this SER for further discussion of control room
habitability.)

,
3

t 5

s,j The motor control center, switchgear and miscellaneous electrical equipment
areas HVAC system is shared between Units 1 and 2. The system consists of two
fully redundant sets of chilled water cooling coils, filters, fans, ductwork
associated with each set and redundant isolation dampers. Non redundant
ductwork serves the areas to be cooled. Both sets are powered from ESF buser
so that emergency power is available from the diesel generators if offsite
power is lost. Chilled water for the cooling cnils is supplied by a safety-
related chilled water system described in Section 9.4.5 of this SER. An
indication of low flow frcm the operating set automatically starts the
redundant set, repositions the pertinent dampers, and sounds an alarm in the

:ontrol room. Thus, the design conforms to the requirements of General Design
t

Criterion 5, " Sharing of Structures, Systems, and Components."

The system is designed to remove the heat generated in the areas served and

maintain the environmental conditions within the limitations of the equipment
involvec during all operating modes including LOCA conditions. All essential
portions of the system are located in the control building which is a seismic

.-

Category I, flood- and tornado protected structure. The system itself is

.
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designed to seismic-Category-I, Quality-Group C requirements. Thus, thes

requirements of General Design Criterion 2, " Design Bases for Protection ._

Against Natural Phenomena," and the guidelines of Regulatory Guide 1.29,
,

" Seismic Design Classification," are met.

The system is physically separated from high energy systems and is thus
;'

protected from the effects of postulated pipe failures in high-energy systems.
Each equipment set is located in a separate missile protec',ed room provided
with suitable drainage for protection against flooding due to moderate energy

_

piping system failures and failures in non-seismic water systems. The system
air intakes are provided with tornado missile barriers. Thus, the requirements

j of General Design Criterion 4, " Environmental and Missile Design Bases" are
[ satisfied The equipment in the motor control center, switchgear and
! miscellaneous electrical areas are not required for control of releases of
} radioactive materials to the environment, and thus the requirements of General

Design Criterion 60, " Control of Releases of Radioactive Materials to the

Environment" and the guidelines of Regulatory Guide 1.52, " Design, Testing, and
''

Maintenance Criteria for Atmosphere Cleanup System Air Filtration and1.
'

Adsorption Units of Light-Water-Cooled Nuclear Power Plants" and 1.140,
,

'

" Design, Testing, and Maintenance Criteria for Normal Ventilation Exhaust
System Air Filtration and Adsorption Units of Light-Water-Cooled Nuclear Power
Plants" ore not applicabie.

Purging of smoke, carbon dioxide, or other contaminants from the areas served .
by the motor control center, switchgear and miscellaneous electrical equipment,

areas HVAC system may be accomplished by utilizing the exhaust capabilities of
!

the Battery Room Exhaust System.

The battery room exnaust system is shared between Units 1 and 2 and consists of
two fully redundant sets of exhaust blowers, exhaust ductwork associated with
each set and isolation dampers. Non redundant ductwork serves the areas to be
purged. The motor control center, switchgear and miscellaneous electrical
equipment areas HVAC system supplies the purge air. Both sets are powered from
separate ESF buses. An indication of low flow from the operating set
automatically starts the redundant set, repositions the pertinent dampers and

i

2

.
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(, sounds an alarm in the control room. Thus, the design conforms to the
requirements of General 0esign Criterion 5.

,

.

The system is designed to remove combustible gas from the battery rooms and
exhaust the control room lavatories, conference room, and kitchen during all

,- operating modes including LOCA conditio's. The sets are located in the samen

separate protected rooms which contain the motor control center, switchgear and
miscellaneous electrical equipment areas HVAC system, are designed to seismic-

| Category-I, Quality-Group-C requirements, and have missile protected exhaust
.

j lou.ers. Thus, the requirements of General Design Criteria 2, and 4 and the
}| guidelines of Regulatory Guide 1.29 are satisfied.
I

.

L
-

The equipment in the battery rooms is not required for control of releases of
,

radioactive material to the environment, and thus, the requirements of General
Design Criterion 60 and the guidelines of Regulatory Guides 1.52 and 1.140 are

'

not applicable.
,

The control room HVAC system is shared between Units 1 and 2. The system
- consists of two fully redundant sets of chilled water cooling coils, filters,

fans, electric heaters, humidifiers, ductwork associated with each set,
isolation dampers, and tornado-missile protected inlet and exhaust louvers.
Each set has a parallel emergency recirculation system containing fans,

t heaters, ductwork and dampers as well as demisters, HEPA filters, and activated
I charcoal beds for the removal of radioactivity and noxious gases.

Non-redundant ductwork serves the areas to be cooled. Power to the system
components for each set is supplied from redundant ESF buses. Chilled water to
the cooling coils is provided by a safety-related chilled water system
described in Section 9.4.5 of this SER. An indication of low flow from the
operating set automatically starts the redundant set, repositions the pertinent
dampers and sounds an alarm in the Control room. [The control room HVAC
system's controls, alarms, readout instruments, etc., are located in the
control room; however, a description of the method of operation of this
equipment has not been provided. Therefore, we cannot conclude that the

I requirements of General Design Criterion 5 have been satisfied.]
!

.
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| The control room HVAC system is designed to maintain the control room within,

! the environmental limits required for operation of plant controis and for
uninterrupted safe occupancy of required manned areas during all operating
modes including LOCA conditions. The system is designed to maintain the.

! control room under positive pressure. The applicant did not state whether
radiation. and chlorine detectors are provided in the intake ducts toi

automatically isolate the system and turn on the emergency recirculating
'

system. Thus, we cannot conclude that the requirements of General Design
Criteri'a 19, " Control Room," and 60 and the guidelines of Regulatory Guides

,

1.78, " Assumptions for Evaluating the Habitability of a Nuclear Power Plant

f Control Room During a Postulated Hazardous Chemical Release,"1.95, " Protection
o.f Nuclear Power Plant Control Room Operators Against an Accidental Chlorine

: Release," 1.52 and 1.140 are satisfied. Also, the app'icant has not stated
that all parts of the system are designed to seismic-Category-I,
Quality-Group-C requirements. Thus, we c'nnot conclude that the requirements "

of General Design Criterion 2 and the guiuelines of Regulatory Guide 1.29 are
met.

.

'

The control room HVAC system trains are located in the same separate protected
rooms which contain the motor control center, switchgear and miscellaneous
electrical equipment areas HVAC system equipment. The system air intakes are
provided with tornado missile barriers. The system incorporates provisions for
the purging of smoke or other contaminants with no recirculation by bringing in
fresh outside air and exhausting the contaminated air to the outside. Thus,
the requirements of General Design Criteria 4 are satisfied.

The controlled access and miscellaneous equipment areas HVAC system is

nonsafety-related (Quality Group D, non-seismic Category I) and is designed to
maintain an acceptable environment in the controlled access and miscellaneous

equipment areas of the control building. Of these areas, only the emergency
closed cooling system rooms contain essential equipment. Under emergency or
loss-of-offsite power conditions, these rooms are cooled with an independent
safety-related system described in Section 9.4.5 of this SER. Ventilation to
the controlled access and miscellaneous equipment areas is not required for
safe plant shutdown or under accident conditions; thus, failure of the system
will not compromise plant safety. This cooling system is located in the

.
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! seismic-Category-I, flood- and tornado protected control building and is,

!, separated from the effects of missiles, and pipe failures in high energy
; systems. Thus, the requirements of General Design Criteria 2, 4, 5 and 19

.

j concerning protection against natural phenomena, missiles and environmental
! effects, shared systems, and ability to maintain a proper personnel and equip-
1
; ment operating environment, and the guidelinns of Regulatory Guides 1.29

relating to the system's seismic classification are satisfied.

The equipment in '.he controlled access and miscellaneous equipment areas are
not required for control of releases of radioactive materials to the
environment, and thus the requirements of General Design Criterion 60 and thei

t
; guidelines of Regulatory Guides 1.52 and 1.140 are not applicable.

The computer rooms HVAC system is nonsafety-related (Quality Group 0, non-
seismic tategory I) and is designed to maintain an acceptable environment in ~

the Unit 1 and Unit 2 computer rooms and adjacent cable spreading rooms. None

~ '
of the areas contains essential equipment. Ventilation to the computer rooms

.

and adjacent cable spreading rooms is not required for safe plant shutdown or
v' under accident conditions; thus, the failure of the computer rooms HVAC system

will not' compromise plant safety. This HVAC system is located in the seismic-
Category-I, flood- and tornadn protected control building and is separated from
the effects of missiles, and pipe failures in high-energy systems. Thus, the
requirements of General Design Criteria 2, 4, 5 and 19 concerning protection
against natural phenomena, missiles and environmental effects, shared systems,
and the ability to maintain proper computer room equipment and personnel
operating environment, and the guidelines of Regulatory Guides 1.29 relating to

|
the system's seismic classification are satisfied.

The equipment in the computer rooms is not required for control of releases of
radioactive materials to the environment, and thus the requirements of General
Design Criterion 60 and the guidelines of Regulatory Guides 1.52 and 1.140 are
not applicable.

Based on the above, we conclude that the motor control center, switchgear and
miscellanecus electrical equipment areas HVAC system, the battery room exhaust
system, the controlled access and miscellaneous equipment areas HVAC system,
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(; and the computer rooms HVAC' system are in conformance with the requirements of

General Design Criteria 2, 4, 5 and 19 relevant to protection against seismic
events, floods, tornadoes, missiles, environmental effects, shared systems
function, and ability to maintain an acceptable environment for humans and

equipment, and the guideline of Regulatory Guides 1.29 relating to the system's
seismic classifications and are, therefore, acceptable. [However, there are
possible deficiencies in the design of the control rocm HVAC system and we

j. cannot determine if it conforms to the requirements of General Design Criteria
1-
I 19 and 60 and the guidelines of Regulatory Guidelines 1.52 and 1.140, relating

.j- to personnel radiation protection, and to the requirements of General Design
l: Criterion 2andtheguidelinesofRegulatoryGuides1.29,).N,and1.95 ~

f. - relating to the system's seismic classification and protection against
I hazardous materials and chlorine gas release and to the requirements of General
! Design Criterion 5 relating to shared functions; it is, therefore,
'

unacceptable. We require the resolution of the following items:

(1) We note that parts of Table 3.2-1, Classification of Systems, Comconents
and Structures, are incomplete. In Section XXXV, Heating, Cooling, and

;. Ventilation Systems, expand items 11, 12, 17, 18, 20, 24,-25, 26 and 27 to
show (a) fans and motors, (b) cooling coils, (c) filters, (d) humidifiers,
(e) charcoal filter housings, (f) ductwork and dampers, (g) valves with
safety isolation function, (h) electrical and unit heaters, (i) electrical
modules with safety function., (j) cable with safety function, as
applicable to a given system. Expand items 31 and 32 to show all

equipment such as motors, pumps, heat exchangers, piping, valves, and
electrical modules and cable with a safety function.

(2) Table 6.4-4, Control Rocm Emercency Filter System. Sinale Failure Analysis
covers the emergency filtration subsystem only. Provide a single failure
analysis for the control room HVAC system.

(3) In Section 6.4.2.3, Leak Ticntness, the FSAR states that the inlet ducts
contain two isolation dampers in series. These are shown in Figure 6.4-1,
the P & ID for the system. The FSAR further states that the exhaust
isolation dampers are similar in arrangement to the inlet dampers.
However, the P & 10 shows only one damper per exhaust duct. Confirm that

_
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h there are two dampers in series in each exhaust duct and correct
Figure 6.4-1 accordingly.

(4) In Section 2.2.3.1.2.1, the FSAR states that chlorine and ethylene oxide
detectors will automatically initiate isolation of the control room upon
detection of their respective gases. These detectors are not shnwn in
Figure 6.4-1. Radiation detectors are also not shown on the inlet ducts.
Revise Figure 6.4-1 to show redundant chlorine, ethylene oxide, and

. radiation detectors in each of the inlet ducts that will tutomatically
.

initiate isolation of the control room upon detection.
t^

1

.

1. (5) In Section 6.4, the FSAR states that the control room HVAC system
controls, alarms, readout instruments, etc., are located in the control

Since there are two control rooms and, presumably, two sets ofroom.

operators--one for each unit, describe where the panel (s) for this system
'

is located and discuss the method of operation of this shared system under
all modes of station operation.

.

(6) Figure 1.2-6 of the FSAR shows the six emergency diesel exhaust silencers-

on the roof of the diesel generator building at an elevation of approxi-
mately 650 ft and approximately 75 ft west of the control building wall.

Figure 1.2-9 shows two air intakes on the west wall of the control building at
the approximate elevation of 680 ft. It also shows air intakes on the north
and south walls of the control building at the same elevation. Describe the
systems serviced by these air intakes. In the event of a west wind simultan-
eous with the diesel operation, it seems possible that poisonous diesel exhaust
fumes could be orawn into the control building. Show either that this cannot
occur or that would not pose a threat to the safe conduct of operations of tne
station.]

'de will report on the resolution of this matter in a supplement to this SER.

9.4.2 Scent Fuel Pcol Area Ventilation System
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The spent fuel pool area ventilation system is designed to maintain a suitable
environment for equipment operation and to limit potential radioactive releasei

| to the atmosphere during normal operation and postulated fuel handling accident
{ conditions. The system is not required for safe shutdown of the plant in the
i event of a LOCA but is required to mitigate the consequences of a fuel handling
} accident. The syscem is ' lassified as seismic Category I, Quality Group C.c
t

i
.

.

! The system rerves the fuel pool area, the control rod drive pump areas, the
f fuel pool cooling and cleanup equipment rooms, the hit I&C repair shop, and the

intermediate building sump pump room.

|

The system consists of a tornado missile protected air intake, roughing filters
#

and heating coil, two 100% capacity supply fans, supply ductwork, exhaust
ductwork, three 50% capacity filtration exhaust units (each with an electric
heating coil, roughing filteP, HEPA filters, charcoal adsorber and exhaust '

fan), and necessary dampers. The system exhausts to the Unit 1 exhaust stack.
Power is supplied from the Unit 1 emergency diesel generator buses. The

equipment must be restarted manually following a LOCA or loss of offsite power.
'

The system has sufficient redundancy to satisfy the single active failure_ . .

criterion.

During normal and refueling operations, the system maintains a slightly
negative prassure in the fuel handling area to ensure that any airborne
radioactivity is collected by the system. This is accomplished by continously
operating the system. The airflow pattern is from potentially low
radioactivity areas to potes.tially higher radioactivity areas. Slightly more

,

air is exhausted than is supplied, thereby preventing short circuiting of air
flow and assuring that no ambient air escapes the fuel handling area prior to
ceing processed by the charcoal filtration system. Radiation detectors located
in the ducts upstream of the charcoal filters will automatically snut down the
sucply fan on indication of hign radioactivity and alarm in the control room.
The exhaust system remains in operation to continue exhausting contaminated air
through cnarcoal filters, tnes precluding uncontrolled release of radioactivity
to the outside and spread of radioactivity within the building.

01/18/32 9- B bif PERRY SER SEC 9

_ _ _ _



__
- __ - - -

5- .
- 1.- ,

,

5
i

'

.

y.
-

j) We conclude that the above provisions adequately meet the pertinent
requirements of General Design Criterion 60, " Control of Releases of
Radioactive Materials to the Environment," General Design Criterion 61, " Fuel

4 Storage and Handling and Radioactivity Control," and the guidelines of
Regulatory Guides 1.13, " Spent Fuel Storage Facility Design Basis," and 1.52,
" Design, Testing, and Maintenance Criteria for Post Accident

[ Engineered-Safety-Feature Atmosphere Cleanup System Air Filtration and
*

Adsorption Units of Light-Water-Cooled Nuclear Power Plants," for preventing
release of radioactive contaminants to the environment. Our review has deter-

.

*

mined that the system is capable of fulfilling the requirements of the facility,

I for providing a fuel handling area environment with controlled temperature to
[. ensure the comfort and safety of personnel and the integrity of fuel handling

equipment during normal operation and during fuel handling operations.
.

The system is seismic Category I, Quality Group C and is located in the inter- ~

mediate building which is seismic Category I, flood- and tornado protected,
thereby satisfying the requirements of General Design Criteric' 2, " Design
Bases for Protection Against Natural Phenomena," and the guidelines ofc

\-
RegulatoryGuide/1.29,"SeismicDesignClassification." There are no high- or
moderate-energy systems located near the system and adequate protection against
internally and externally generated missiles is provided by separated equipment
locations. (Refer to Section 3.5.1.1 and 3.6.1 of this SER).

The system serves the shared spent fuel storage facility. It has sufficient
| redundancy and separation to perform its cooling and filtration function so

that no single active failure coincident with loss of offsite power will cause
failure of the system. It therefore meets the requirements of General Design

| Criterion 5, " Sharing of Structures, Systems, and Components."
|
|

| Based on the. above, we conclude that the spent fuel pool area ventilation
system is in conformance with the requirements of General Design Criteria 2, 4,
5, 60 and 61 as they relate to protection against natural phenomena, sharing of
systems, radioactive releases, fuel storage radioactivity control and the
guidelines of Regulatory Guides 1.13, 1.29, and 1.52 relating to protection
against radioactive releases, seismic classification, and system cesign for
radioactivity control and is, therefore, acceptable.

!
[

-
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) 9.4.3 Auxiliary and Radwaste Area Ventilation System
~

The auxiliary and radwaste area ventilation system serves the radwaste

building, the auxiliary building, and the intermediate building except for the
' fuel handling area. Three separate systems serve these areas. The radwaste
building (shared by Units 1 and 2) ventilation system provides ventilation for
the radwaste building, identical auxiliary building ventilation systems provide
ventilation for each of the auxiliary buildings (for Units 1 and 2), and the
intermediate building (shared by Units 1 and 2) ventilation system provides
ventilation for those areas of the intermediate building not served by the
spent fuel pool area ventilation system.

The radwaste building ventilation system is classified as nonsafety-related
(Quality Group 0, non-seismic Category I). The ventilation system is capable
of fulfilling the requirements of the facility for providing an environment '

with controlled temperature and air flow to ensure both the comfort and safety
of plant personnel and the integrity of the non essential equipment and

( components served. Equipment and instrumentation have been provided with
suitable redundancy to ensure normal operation and to prevent release of
radioactivity to the environment and thus the system is acceptable for its
designed task. Failure of the system does not compromise the operation of any
essential systems and does not affect the capability to safely shut down the
plant or result in unacceptable release of radioactivity; thus the requirements
of General Design Criterion 2, " Design Bases for Protection Against Natural
Phenomena," General Design Criterion 60, " Control of Releases of Radioactive

Materials to the Environment," and tne guidelines of Regulatory Guide 1.29,
" Seismic Design Classification," and Re*gulatory Guide 1.140, " Design, Testing,
and Maintenance Criteria for Normal Ventilation Exhaust Systam Air Filtration
anc Adsorption Units of Light-Water-Cooled Nuclear Power Plants," are met.

The auxiliary building ventilation system is classified as nonsafety-related
(Quality Group 0, non-seismic Category I). The system has been cesigned to
provide an environment with ca.. trolled temperature and air flow patterns to
ensure the comfort and safety of personnel and the integrity of safety-related
anc nonsafety-related auxiliary building equipment on a normal operating basis

-
and is acceptable. Environmental control for safety-related equipment curing
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-d(j accident conditions is reviewed under the engineered safety feature ventilation !'*'

system and is discussed in Section 9.4.5 of this SER. Failure of the system
does not compromise the operation, of any essential systems and does not affect
the capability to safely shut down the plant or result in unacceptable release
of radioactivity. Thus the requirements of General Design Criterion 2

7 and the
guidelines of Regulatory' Guide 1.29 with respect to protection against natural
phenomena and the requirements of General Design Criterion 60 and thej

guidelines of Regulatory Guide 1.140 with respect to the capability to provide
normal ventilation exhaust and air filtration are satisfied.

.

The intermediate building ventilation system is classified as nonsafety related
(Quality Group 0, nonseismic Category I). The system has been designed to pro-
vide an environment with controlled temperat'ure and air flow patterns to ensure
the comfort and safety of personnel and the integrity of safety related and
nonsafety related intermediate building equipment on a normal operating basis. .

However, the system provides the environmental control for the following
safety-related equipment:

i

s 1. Spent fuel pool area ventilation system exhaust trains (three
separate rooms).

2. Annulus exhaust gas treatment system trains (four separate rooms, two
per unit).

3. The hydrogen recombiner equipment areas (four separate areas, two per
unit).

4. Supplies make-up air to the fuel pool cooling circulating pump room
(exhaust from this room is provided by the safety related spent fuel
pool ar*ea ventilation system).

In case of accident, single active failure, or loss of offsite power, it is not
known how the environmental control of these areas is provided. Also, it is
not known if the outside air inlet for the system is provided with tornado
missile barriers to prevent entry of missiles to the intermediate building.

Based on the above, we conclude that the radwaste building ventilation system
and auxiliary building ventilation system are in conformance with the
requirements of General Design Criteria 2 and 60 as related to protection

,

.
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against natural phenomena and control radioactive release and the guidelines of<

Regulatory Guides 1.29 and 1.140 with respect to seismic classification and
.

| normal ventilation exhaust and air filtration and are, therefore, acceptable.
. However, we cannot conclude that the intermediate building ventilation system

' . meets the requirements of General Design Criteria 2 and 60 and the guidelines
} of Regulatory Guides 1.29 and 1.40. [The applicant is required to provide the
i following:

| -

'. 1. Describe the means provided to assure that the temperature in the room
|

housing the spent fuel pool cooling pumps, the rooms housing the hydrogen
'

;.

j recombiner equipment, the rooms housing the annulus exhaust gas treatment
i system trains, and the rooms housing the spent fuel pool area ventilation

system exhaust trains can be maintained at acceptable levels .for equipment
operation under accident and emergency conditions when th'e normal inter-
mediate building ventilation system is not operating. ~

2. Describe the means provided to prevent tornado missiles from entering the
( intermediate building through the intermediate building ventilation system

~ air inlet.]

We will report on the resolution of these matters in a supplement to this SER.

9.4.4 Turbine Area Ventilation System

Two identical turbine building ventilation systems (one for each unit) provide
the turbine building air flow requirements and are classified as nonsafety-

*

related (Quality Group D, non-seismic Category I). The ventilation systems are
capable of adequately maintaining an acceptable environment for personnel and
non-essential equipment served during normal plant operation. Failure of a
system coes not compromise the cperation of any essential systems and does not
affect the capability to safely shut down the plant or result in unacceptable
release of radioactivity; thus the requirements of General Design Criterion 2,"
Desion Bases for Protection Against Natural Phenomena" and the guidelines of
Regulatory Guide 1.29, " Seismic Design Classification," are met. Conversely,
the requirements of General Design Criterion 60, " Control of Releases of Radio-
active Materials to the Environment and the guicelines of Regulatory Guide

.

.
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1.140, " Design, Testing, and Maintenance Criteria for Normal Ventilation
Exhaust System Air Filtration' and Adsorption Units of Light-Water-Cooled
Nuclear Power Plants," are not applicable..

Based on our review, we conclude that the turbine building ventilation systems
meet the requirements of General Design Criterion 2 w.ith respect to the need
for protection against natural phanomena and the guidelines of Regulatory Guide
1.29 concerning its seismic classification and are, therefore acceptable.

9.4.5 Engineered Safety Feature Ventilation System
~

.

The engineered safety feature ventilation system provides cooling for equipment
in the emergency service water pump house, the diesel generator building, the
emergency core cooling system pump rooms and the emergency closed cooling pump,

area and also includes the control complex chilled water system. The equipment
'

in these areas are not required for control of releases of radioactive
materials to the environment, and thus the requirements of General Design

] Criterion 60, " Control of Releases of Radioactive Materials to the Environment"e

and the guidelines of Regulatory Guide 1.52, " Design, Testing, and Maintenance-

Criteria for Atmosphere Cleanup System Air Filtration and Adsorption Units of
Light-Water-Cooled Nuclear Power Plant.s" and 1.140, " Design, Testing, and
Maintenance Criteria for Normal Ventilation Exhaust System Air Filtration and
Adsorption Units of Light-Water-Cooled Nuclear Power Plants" are not
applicable.

Emercency Service Water Pumo House Ventilation Svstem

The emergency service water pumps for Units 1 and 2 are located in a shared

emergency service water pump house. A separate ventilation system is providea
for each of the two unit's areas in the pump house. Each emergency service

( water pump house ventilation system consists of two 100%-capacity supply fans,
two 100%-capacity relief louvers, supply and return ductwork, dampers, and
controls to assure a proper ambient environment under all operating modes.
Nonseismic Category I electric unit heaters maintain space temperatures in
winter to prevent freezing during those times the emergency service water pumps!

are not in use. Eacn train is powered from the same emergency cus as the pump
,

i
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it serves and is automatically started when its corresponding pump is started.
,

'

The above design assures system function in the event of a single failure.
,

The systems are housed in the emergency service water pump house which is

seismic Category I, flood and tornado protected, and the systems are;

themselves designed to seismic Category I, Quality Group C requirements,
thereby satisfying the requirements of General Design Criterion 2, " Design

,

f Bases for Protection Against Natural Phenomena," and the guidelines of
I

Regulatory Guide 1.29, " Seismic Design Classification." The pump house is
designed against the effects of tornado missiles and is separated from
high energy piping systems and internally generated missiles, thereby
satisfying the requirements of General Design Criterion 4, " Environmental and -
Missile Design Bases." There is no sharing of systems; thus the requirements

I
of Design Criterion 5, " Sharing of Structures, Systems and Components," are not
applicable. ' ',

.

Diesel Generator Building ventilation System

! )
j The diesel generator building is shared by Units 1 and 2. Each diesel

generator is located in a separate room within the building (there are six
diesel--three per unit). The diesel generator building ventilation system
consists of six independent subsystems, one for each diesel generator room, to
assure adequate air flow in the event of a single failure. Each subsystem has
two redundant full-capacity ventilation trains of ductwork, fan, dampers, and
controls to maintain room cooling when the diesels are operating, and non-
seismic Category I electric fen coil units to maintain room tererature in the
winter when the diesel is n2 running. Each subsystem is powered from its
respective emergency bus, and both trains are automatically started when their
resoective diesel is started.

The system is designed to seismic Category I, Quality Group C requirements and
is housed in the seismic Category I, flood and tornado protected diesel-
generator building, thereby satisfying the requirements of General Design
Criterion 2 and the guidelines of Regulatory Guide 1.29. The inlet and outlet
louvers are tornado missile protected as is the diesel generator building. The -

-

system is separated from high energy piping systems and internally generated
,
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missiles, thereby satisfying the requirements of General Design Criterion 4.v

There is no sharing of systems; thus the requirements of General Design,

Criterion 5 are not applicable. The inlet louvers are approximately thirty
feet above grade thereby meeting the guidance of item 2, subsection A, of
N'JREG/CR-0660, " Enhancement of Onsite Emergency Diesel Generator Reliability,";

I .

and therefore the pertinent requirements of General Design Criterion 17,
j " Electric Power Systems," relating to the protection of essential electrical
| components frem failure due to the accumulation of dust and particulate
i material are satisfied.

.

i

ECCS Pump Rooms Coolina Systems

. .

,

The emergency core cooling (ECCS) system pump rooms are served by individual
. fan coil cooling units--one per ECCS pump room, thus assuring adequate air' in

the event of a single failure. The system serves RHR pump rooms A, B, and C,
'

and the HPCS pump room, LPCS pump room, and RCIC pump room. Each fan coil unit
is powered from the same emergency bus as the equipment it serves. The pump

'

room units are automatically started when their respective pumps start,,

Cooling water to all the units except that in the HPCS pump room is supplied by
-

,

the safety-related emergency closed cooling water system. The HPCS pump room

unit is supplied by the safety-related emergency service water system. Each

fan coil unit is designed to seismic Category I, Quality Group C requirements
and is housed in the seismic Category I, flood- and tornado protected auxiliary
building, thereby satisfying the requirements of General Design Criterion 2 and
the guidelines of Regulatory Guide 1.29. Each unit is separated from
high-energy piping systems and internally generated missiles by locating it in
the individual protected ECCS pumo rocm, and is protected from tornado missiles

by the tornado missile protected auxiliary building, thereby meeting the
requirements of General Design Criterion 4 The units are not shared; th'us the
requirements of General Design Criterion 5 are not applicable. The

above-described design for cooling of the HPCS and RCIC pump rooms also meets

the requirements of TMI-2 Task Actie:n Plan, NUREG-0737, Item II.K.3.24,

" Confirmation of Adequacy of Space Cooling for High-Pressure Coolant Injection
and Reactor Core Isolation Cooling Systems", by providing an emergency power
supply from the diesel generators.
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|' Emeraency Closed Coolina Pump Area Coolina System
I

, i

The emergency c,0 sed cooling pump areas.are located in the shared control

; complex building. One ares contains the Unit 1 and Unit 2 emergency closed
cooling "A" pumps and heat exchangers and one of the control complex chillersI

,

and chilled water cumps as discussed below. The other area, separated from the
first area, contains the Unit 1 and Unit 2 emergency closed cooling "8" pumps
and heat exchangers and the other control complex chiller and chilled water
pump. The cooling system consists of two 100%-capacity (100% capacity means

.

the capacity to cool both areas) air handling units containing roughing filters
and chilled water cofis, supply distribution ducts and dampers. The dissipated
heat is removed by cooling water from the safety-related control complex

,

it chilled water system. Each system is powered from the same emergency bus as
'

the Un'.t 1 equipment it serves. Operation of this system is initiated
automatically upon receipt of a start signal from the associated emergency

*
*

closed cooling pump circuitry. The systems are housed in the control buildingi

! which is seismic Category I, flood- and tornado protected, and the systems
'

/ themselves are designed to seismic Category I, Quality Group C requirements,
thereby satisfying the requirements of General Design Criterion 2 and the/

;' guidelines of Regulatory Guide 1.29. The system is separated from high-energy
| piping systems and internally generated missiles, thereby satisfying the

requirements of General Design Criterion 4. Shared cooling of Unit 1 and

{ Unit 2 safety-related equipment is the result of this design. Because of
equipment redundancy and separation--both in the equipment to be cooled and in

the cooling system--such sharing does not significantly impair their ability to
perform their safety functions, and thus the requirements of General Design
Criterion 5 are met.

Control Comolex Chilled Water Svstem

The control complex chilled water system (CCCWS) provides mechanically chilled
cooling water to the cooling coils of the following redundant safety-related
control complex air handling units (refer to Section 9.4.1 of this SER):

|
| Centrol room

-

01/13/82 9-43 ?-- 7 7 PERRY SER SEC 9
:

|
'

- . - - - - - _ _ _ _ - _ _ - - - _ - ._- ---. -. ._. . . _ . - - . .



__ _
-. _ __ _- . _ . _ _ _ ____.

:-
.

. , - . . . . - . - - _ ;
<-

i .

:
,

f
'

3c

Motor control center, switchgear and miscellaneous areas,

Emergency closed cooling pump area.i

; It also provides cooling water to the cooling coils of the following redundant -

| nonsafety-related and nonseismic air handling units:
i

Controlled access and miscellaneous equipment areas Computer room.

!
' Motor-operated isolation valves will automatically isolate these coils if a

-

failure occurs. The CCCWS consists of three 100%-capacity water chfilers and
j three 100%-capacity circulating pumps connected to two redundant chilled water
i piping systems, one of which is normally operating with the other on manual

standby. Loop A can be connected to chiller A or C, and loop B can be
connected to chiller B or C. One chiller and circulating pump is connected to
the Unit 1 division 1 emergency bus. Another chiller and pump is connected to
the Unit 1 division 2 emergency bus. The third chiller and pump is connected
to the Unit 2 division 1 emergency bus. This provides redundant availability

,_

i of power during'all periods of normal or emergency operation of the plant.
* Heat rejected by the mechanical chillers is absorbed by the nonsafety-related

nuclear closed cooling water system during normal plant operation. During
emergency conditions, the safety-related emergency closed cooling water system
is used.

The system is housed in ;he control building which is seismic Category I flood-
and tornado protected, and all the components, piping and valves are designed
to seismic Category I, Quality Group C requirements, thereby satisfying the
requirements of General Design Criterion 2 and the guidelines of Regulatory
Guide 1.29. The system is separated from high-energy piping systems and
internally generated missiles, thereby satisfying the requirements of General
Design Criterion 4. Shared cooling of Unit 1 and Unit 2 safety-related
equipment is the result of this design. Because of equipment redundancy and

separatf or,-both in the equipment to be cooled and in the cooling system--such
sharing does not significantly impair their ability to perform their safety
functions, and thus the requirements of General Design Criterion 5 are met.

.
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,
. Based on the above, we conclude that the engineered safety feature ventilation

system is in conformance with the requirements of General Design Criteria 2, 4,
-

5 and 17 (diesel generator room ventilation system only) as they relate to
protection against natural phenomena and assurance of prope'r operational
environment for essential equipment including the diesel generators and the
guidelines of Regulatory Guide 1.29 relating to the system's seismfc

~

classification. We also conclude that THI-2 Task Action Plan, NUREG-0737, Item
,

II.K.3.24 is satisfied.
.

[However, no mention was made of the ventilation requirements of the hydrogen
.

recombiner equipment. Until we are assured either that this safety-related
'

equipment needs no vatilation dur,ing post-accident conditions or is provided
; with safety grade ventilation, we cannot conclude that Section 9.4.5 is
j complete. The appifcant is required to provide the ambient conditions required

for operation of the hydrogen recombiner equipment located outside of ~

containment. . Additionally, the applicant should indicate the safety-related*

system that will maintain these conditions following a LOCA and loss of offsite
f

.

power.]
i. /.

We will report on the resolution of this matter in a supplement to this SER.

.

.-
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v 10.3.1 Main Steam Supply System (Up to and Including the Main

Steam Block Valve)

The steam generated in the reactor vessel is routed to the high pressure

turbine by means of four main steam lines. ,Each main steam line contains two
main steam isolation valves (MSIVs) and a shut-off (block) valve, thus assuring
main steam line isolation in the event of a steam-line break outside contiin-
ment and a concurrent single failure of an MSIV. One MSIV is located
immediately inside of the drywell and the other immediately outside contain-

,

ment. The shutoff valve is located downstream of the outboard MSIV immediately
before the steam lines leave the auxilia.y building. The main steam isolation
valves are designed to provide positive isolation against steam flow associated-

ee .

with a main steam-line break. They are pneumatic ^ spring-operated (to close)
fast closing (3 to 10 seconds) valves. Operating air is supplied to the valves
from the instrument air system, and a seismic-Category-I air accumulator pro-
vides back-up operating air for each valve in the event of loss of the normal
instrument air supply. The MSIVs are designed to withstand the dynamic forces
cnder the postulated steamline break flow conditions. The main steam shut-off>

valves are leak-tight motor-operated gate valves and are powered from separate
emergency buses. They are manually actuated from the control rocm. -

The main steam supply lines including the MSIVs and shut-off valves are seismic
Category I from the reactor to tne auxiliary building wall and are designed to
Quality-Group-A criteria from the reactor through the outermost MSIV and Quality-
Group-B criteria from the outermost MSIV througn the shut-off valve to the auxiliary
building wall. The lines pass through the drywell, containment and auxiliary
buildings which are seismic-Category-I, flood- and tornado protected structures.
Thus, the requirements of General Design Criterion 2, " Design Bases for Protection
Against Natural Phenomena," and the guidelines of Regulatory Guide 1.29, " Seismic
Design Classification," are satisfied for these portions of the. main steam supply
system.

'

The MSIVs which are required to function in order to assure main steam isolation

__

are protected against the effects of high-energy pipe breaks and are qualified
to function in the expected steam environment resulting from a main steam-line

break. Refer to Sections 3.6.1 and 3.11 of this SER for further discussion on--

.
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/ environmental qcalification of essential equipment. This equipment is located
in tornado-missile protected structures (the steam tunnel) and is separated
from the effects of internally generated missiles. Thus, the requirements of
General Design Criterion 4, " Environmental and Missile Design Bases," and the
guidelines of Regulatory Guide 1.117, " Tornado Design Classification," are satisfied.
For compliance with the guidelines of Regula. tory Guide 1.115, " Protection Against
Low Trajectory Tubine Missiles" refer to Section 3.5.1.3 of this SER.

Based on the above, we conclude that the main steam supply system from the reactor
to the turbine building wall meets the requirements of General Design Criteria
2 and 4 with respect to protection against seismic events, floods, tornadoes,
missiles and environmental effects, and the guidelines of Regulatory Guides

f1.29 and 1.117, relating to the system's seismic classification, protection
!

against tornado missiles and high- and mo'derate-energy pipe breaks and is, 5
~'therefore, acceptable.,, , .
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10.4.2, MAIN CONDENSER. EVACUATION SYSTEM
'

10.4.2.1 System Description
' ' "

.

,The main. condenser evacuation system is designed to (1) establish

a vacuts on the condenser during startup, (2)' remove noncondensible
!
; gases from the main conde ser and discharge them to the gaseous

,

radwaste system, and (3) condense any steam removed from the con-

denser with noncondensible gases and return the condensate to the -

'i condenser.
t
I

i The major components are the mechanical vacuum pumps and the steam
..

jet air ejectors. The main condenser evacuation system is designed.

,

to minimize the potential for explosion in the piping upstream of

) the catalytic recombiners in the offgas system by maintaining suf-

ficient dilution steam in the steam jet air ejector discharge to
*

e'

limit the hydrogen concentration to less than four percent by

volume. The steam jet air ejectors, intercoolers, and the offgas'

system (Section 11 of this report) are designed to withstand an

explosion in the offgas system. The hydrogen concentration at the

outlet of the second stage air ejector will be maintained below four

percent hydrogen in air by the addition of dilution steam. On

indication of icw steam pressure or low steam flow, the operating

steam jet air ejector will be removed from service and the standby

air ejector activated. A hydrogen analyzer will be provided on

the outlet of each recombiner to preclude the buildup of explosive
$

mixtures.

.Q.
.

.
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10.4.2.2 Evaluation Findings

The Effluent Treatment Systemi, branch has verified that sufficient

( information has been provided and that the sain condenser evacua-
t

i! tion system design is adequate to support the following:
f

'f The main condenser evacuation system includes equipment and instru-

ments to establish and maintain condenser vacuum and to preverit a"
~

uncontrolled release of radioactive materials to the environment.

The scope of our review included the system capability to transfer-

radioactive gases to the gaseous waste processing system or ver.cila-
,

tion exhaust systems, the design provisions incorporated to monitor .

,

and control releases of radioactive materials in gaseous effluents,

in accordance with General Design Criteria 60 and 64 and the quality
'

(
group classification of equipment and components used to collect

gaseous radioactive wastes' relative to the guidelines of Regulatory

Guide 1.26. We have reviewed the applicant's system descriptions,

piping and instrumentation diagrams, and design criteria for the

components of the main condenser evacuation system. The basis for

acceptance in our review has been confomance of the applicant's

designs, design criteria, and design bases for the main condenser

evacuation system to the applicable regulations, regulatory guides,

and industry standards referenced above. Based on our evaluation,

we find the proposed main condenser evacuation system acceptable.

$
-
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fi 10.4.3 TURBINEEQNDSEALINGSYSTEM
*

I

|
10.4.3.1 System D!scription

The turbine gland sealing system is designed to provide a con-

tinuous supply of " clean" steam to main turbine shaft seals, th'e,

stem pat. kings of stop valves, control valves, combined intennediatel

;

i
j valves and bypass valves, the shaft seals of the reactor feed pumn

*

turbines and the stem packing of the reactor feed pump turbines,
'

i and of stop and control valves. This sealing steam is used to
i

! prevent air leaking into the steam cycle and radioactive steam
6

| 1eaking out of the steam cycle into the Turbine Building. -

t

10.4.3.2 Evaluation Findings
~ ~ , ,.

,' Our review included the source of sealing system steam and the
;

i
; provisions incorporated to monitor and control releases of radio- .

,
,

active material in gaseous effluents in accordance with General

Design Criteria 60 and 64, and Regulatory Guide 1.26.-

The basis for acceptance in our review has been confonnance of

the applicants' design, design criteria, and design bases for the

turbine gland sealing system to the applicable regulations

referenced above. Based on our evaluation, we find the design

of the steam seal system to be acceptable.

$
,-

nc .
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10.4.5 Circulating Water System

?
"

The nonsafety-related (non-seismic Category I, Quality Group 0) circulating -

water system (CWS) is designed to remove the heat rejected from the main condenser
to the atmosphere via one natural draft cooling tower per unit. The CWS is not

required to maintain the reactor in a safe shutdown condition or mitigate the
consequences of accidents.

The applicant provided the results of an analysis of the effects of possible
flooding as a result of a postulated failure of a circulating water system
expansion joint or butterfly valve. Flooding in the affected unit turbine
building and adjacent condensate demineralizer building will result from either
of the above postulated failures. The analysis further postulated that the
entire volume of the system including the cooling tower basin would be emptied
into the buildings. The resulting water level, 591.1 ft, would be below any

| doors or unsealed penetrations into the adjacent auxiliary building, thereby
verifying that a total failure in the circulating water system will not result

.

in flooding which would compromise plant safety.

g Since no safety-related equipment is affected by a postulated failure in the'

CWS, the requirements of General Design Criterion 4, " Environmental and Missile
Design Bases," with respect to protection of safety-related systems from failure
of nonsafety-related systems are satisfied. ,

,

Indication of leakage or potential failure in CWS components is provided to
operators in the control roon. First indication would be an alarm in the control

l room generated by a level switch mounted just above the turbine building basement
floor. If the water level should continue to rise to a second " verification"
level switch located 3 ft above the floor, a second alarm would be sounded in
the control roon prompting operator shutdown and isolation of the system. A

set of three level switches located 5 ft above the floor would initiate, on a

two-out-of-three logic, automatic circulating water pump trip, pump discharge

( valve closure, and closure of all the condenser water box valves. CWS performance

',f is monitored by pressure and temperature indicators in the control room.

l

Based on our review, we conclude that the circulating water system meets the
;

i
,

requirements of General Design Criterion 4 with respect to protection of safety-l
,

| | related systems from failures in nonsafety-related systems. We therefore conclude
, ,

I that the circulating water system is acceptable.

.
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err-theda' sir of-the-above evaluationewe find- - .e-
''

-#) %.
,tjat;.sthe,sproposed proces s sampling-syst ear meets-.

x .

the-re[evant, requirements *of-10 CFR Part''20)'

- x.. .

&_.20.1 ( c ) ic G en e r a t''D e s i g n- C ri t e r i a 'W 2712/~

-- e ; s..
- 14r-26760763r and"64 in- Appendtx- A-to >10-C FR.s

K- .
.

Ract-59,~end-Regulatory-Guides ~8;87*1.26"and- '

~ -

129-andr-theref orer-is-ecceptabler pending''
~ ~

j! s.

c.onftreatory-review-of-the amended-FSAR. .'

' [ .'. i }. - ..
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1.0.4.6 condensate F,ilter Demineralizer Systemi ' *

)' -
.

,

I. INTRODUCTION;_,
.

The condensate filter demineralizer system - '

. .
'

,
__--- .. . . . - - -. i. _ . ..

. ,

.
. - -

2
-

corrosion product,s, condenser- removes s ....
. ..

| n') i n t e a k ag e', i mEu r i t i e s , a n d i mp u r i t i e s p r e s'it t{_.
~ -

-
.

+ 5 / ~

in the condensed steam. The system consits:..-"~

.. .

of the necessary piping, valves, appurt,enancess'

. . ' ~ and instrumentation to control the condensate-

impurity concentration during plant operation.
.

'
' Eight filters 5 in series with six deep bed

demineralizers' are provided to polish the
. s

condensate f' Low; six of the filters and five
- . g. .

-~ . -. { ;
:..

This evaluation is based upon applicant information through*

FSAR amendment 3 and by telecon and telen and is subject ,

to confirmatory review of commited FSAR amendments.

.
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.
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demineralizers are normalLy in operation to

process 100% cond ensate flow with the remaining
,

units in standby.

II. EVALUATION AND FINDINGS

The system description and piping and

instrumentation diagram were reviewed in

accordance with SRP Section 10.4.6.'
'

Each demineralizer has an effluent' resin
strainer to prevent resin carryover with the

condensate. The limits for the conductivity,

chloride concentrationi silicon, pH and

suspended solids in the demineralizer, _ . ,
i i effluent during power operation have been- ,/

established and wiLL be implemen,ted by plant

operating procedures. The co.nductivity is

continuously monitored for the system influent

and effluent. Sample Line valves are ,

provided in each demineralizer effluent line

and the influent and effluent headers to permit

analysis of the v3ter q6ality.

To ensure that water quality is maintained

within the limits of Regulatory Guide 1.56,

Revision 1, Table 2, each deep bed

demineralizer has an effluent conductivity

-

e
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cell an~d a conductivity cett which is located
.

at two-thirds of bed depth. When the latter

|
|

conductivity cell alarms (0.15 umho/cm),

indicating that the resin bed is two-thirds

exhausted, the unit is removed from service
I

and regenerated. The total capacity of each

new batch of ion exchange resin wiLL be

analytically verified by the resin supplier -

and rechecked annually with approved ASTM

i procedures.
.

.

We determined that the condensate cleanup
,

system meets (1) the regulatory positions of
.m

,' Regulatory Guide 1.56, revision 1 (July 1978),
.

4 ~. s

and (2) the water purity acceptance criterion 1

of Standard Review Plan, Section 10.4.6, and

(3) the requirements of General Design Criterion
;

14 of Appendix A to 10 CFR Part 50, as it
.

relates to water chemistry control. On this

basis, we find that the applicant's condensate

I cleanup system is acceptable, pending

confirmatory review of the amended FSAR.

,

1

~

e
" ~

,07
'

-

.

* * - * ' * - * N*== m e e - een - m- m eu e -- * **= - 4 *



_.

-

*
t

'

10.4.7 Condensate and Feedwater System -

*

i

'The condensate and feedwater system includes all components and equipment from
'''

the condenser outlet to the connection to the reactor vessel and to the heater
drain system. The system serves no safety function and is therefore classified
as non-safety-related (Quality Group D, non-seismic Category I). However, the
portion of the system between the reactor vessel and the auxiliary building
wall (in the steam tunnel) is safety-related and designed to seismic-Category-I,
Quality-Group-A criteria from the reactor to the outboard containment isolation
valve, and seismic-Category-I, Quality-Group-B criteria from the outboard contain-
ment isolation valve through the feedwater shut-off valve to the auxiliary building
wall in order to assure feedwater system isolation under accident conditions. .

Each main feedwater line contains a spring-closing check valve held open by air
6

(
pressure during normal operation as the outboard containment isolation valve,
an inboard isolation check valve, and a motor-operated shut-off valve powered

. - . - - - - - - - - - - -. - - - -

, . . . , . ... ,, . . , .

4 \ from a separate emergency bus. Thus, feedwater isolation is assured in the
I event of a single failure in any isolation valve. Thc safety-related portion

E '

of the system is located in the seismic-Category-I, flood- and tornado-- <

'

protected auxiliary building. Thus, the requirements of General Design
,

Criterion 2, " Design Bases for Protection against Natural Phenomena," and the

(A guidelines of Regulatory Guide 1.29, " Seismic Design Classification," are
satisfied. The auxiliary building also provides protection against tornadoi .

missiles. The essential equipment is separated from the effects of internally
generated missiles'and is qualified to function in a steam-line break
environment. Thus, the requirements of General Design Criterion 4,
" Environmental and Missile Design Bases," are satisfied. Refer to Sections
3.6.1 and 3.11 of this SER for further discussion of environmental qualifi-

cation of essential equipment and protection against postulated piping
failures. The feedwater system is not shared between units; therefore, the
requirements of General Design Criterion 5, " Sharing of Structures, Systems,
and Components," are not applicable.

t

The feecwater system is not required to transfer heat under accident conditions
and, therefore, General Design Criteria 44, " Cooling Water," 45, " Inspection of
Cooling Water Systems," and 46, " Testing of Cooling Water Systems," are not
applicaole.

- Based on the above, we cerclude that the safety-related portion of the
concensate and feedwater system meets the requirements of General Design
Cirteria 2 and 4 with respect to its protection against natural phenomena,
missiles and environmental s* facts, and meets the guidelines of Regulatory f
Guide 1.29 with respect to its wismic classification and is, therefore, accept- i
able. J */C

n
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.~ 11.0 RADI0 ACTIVE WASTE MANAGEMENT
I

( The review performed under this section pertains to the applicant's

design provisions for controlling, processing, packaging, or -

minimizing radioactive plant effluents resulting from normal

operation, and anticipated operational occurrences. Projected annual
'

releases of liquid and gaseous radioactive effluents and projected
"

volumes of solidified processed radioactive wastes calculated by the

! applicant are compared with data from operating plants having similar

f nuclear steam supply systems and comparable waste treatment systems.

The applicant's provisions for the instrumented monitoring and for

the sampling and analysis of liquid and gaseous radioactive af fluents

. ' ^; are compared to guidelines of appropriate Recilatory Guides./
.

.

The radioactive waste management systems provided by the applicant
,

are essentially as described in Section 11.0 of the Safety Evalua-

tion Report for the construction permit stage (SER-CP) dated July

1974. The liquid radioactive waste systems process wastes from

equipment and floor drains, phase separator decantation, demineralizer
[

| backwash, demineralizer regenerants, decontamination and laboratory

wastes, and laundry and shower wastes. The gasecus radioactive

waste systems include a refrigerated charcoal delay system to allow

decay of short-lived noble gases removed frcn the main condenser and

treatment of building ventilation exhausts through high efficiency

$

.. .

'

1i -l
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particulate air filters and charcoal adsorbers to redece releases of ,

radioactive materials to "as low as is reasonably achievable" levels
'

in accordance with 10 CFR Part 20 and 10 CFR Part 50.34a. The solid -

,

-

,| radioactive waste system provides for the volume reduction, solidi-ii
1i

fication, packaging, and storage of radioactive wastes generated

during station operation prior to shipment offsite to a licensed
~

.

facility for disposal.

The process and effluent radiological monitorirg and sampling systems'

provided by the applicant for nomal operation and anticipated .

operational occurrences are essentially as described in Section 11.5 -

of the Safety Evaluation Report for the construction pemit stage-

,

': 1

'/ (SER-CP), dated July 1974. These systems have been augmented by'
.

,

the addition of high range. effluent sampling and monitoring systems

to accommodate the maximum calculated releases which could occur as

the result of an accident, in accordance with the guidance of

NUREG-0737 and Regulatory Guide 1.97.(1}

|

|

Evaluation pending submittal of design data; licensee has conmitted to
meeting provisions of Regulatory Guide 1.97 and NUREG-0737. $
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- 11.1 LIQUID RADIDACTIVE WASTE TREATMENT SYSTEMS
-

- .

The review performed under Standard Review Plan 11.2 pertains to the

following system design factors.
'

.

System design-

System design objectives-
,

Design criteria .-

Methods of treatment-
, *

Expected releases-

Parameters used in calculating releases-
~

! P& ids and flow diagrams-

', Equipment system and component design capacities-

Expected system flows and radioactivity concentrations- -

Expected component decontamination factors-

System holdup time (as applicable)-

Availability of standby equipment .-

Alternate processing routes-

System interconnections --

Quality group classification-

Special design provisions-
-

We review 7 hie liquid radwaste processing systems and components with

respect to the above factors on an individual component basis, on the ,

basis of interaction between components comprising a ' system, and on

interaction between systems. Our review must arrive at the conclusion

that there is adequate assurance that a given system will perfonn its

design function under all postulated combinations of nonnal operating
.

conditions while keeping discharges to the envirorment "as icw as is

reasonable achievable". Our review did not identify any open items.

We reviewed the applicant's source tenn for liquid radioactive effluents,

which was calculated using the methods described in NUREG-0016 (1976).

Based on the applicant's list of parameters employed in the calculation,
$

- .
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on comparison of the applicant's source term with source tenas previously
_

cal'culated by the staff for similar plants employing similar liquid rad-
,

waste treatment system components and design features, and on comparison
'

t

with reported annual average releases from simila'r plants, we conclude ;

that the applicant's source tens is representative of liquid radioactive
,

effluents which can be expected to be released fram the Perry Nuclear
^

Power Plant, Unit No.1; therefore, the staff has adopted the applicant's ~

l
j source tens for its use in detennining the environmental impact of liquid.

:

i releases.
i: -

t

The applicant has employed components and system designs for his liquid .

,

}
radwaste treatment systems which are consistent with components and

,_

g, systems used in operating plants and which have demonstrated their

efficiency ratings, capacity ratings, and availability factors in,

:
'

extensive operational use. The capacities of system components are

consistent with the size of the plant and with the expected volumes of

waste to be processed. Processing characteristics and radioactive

decontamination efficiencies of the systems and components used have
*

been demonstrated or verified in operational use.

Our findings are as follows:

The liquid radwaste treatment systems include the equipment and instru-

mentation to control the release of radioactive materials in liquid

| ef fluents.

.

.

.
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. In our evaluation, we considered releases of radioactive materials in
,

'

liquid effluents for normal ' operation including anticipated operational
'

occurrences based on expected radwaste inputs over the life of the

plant for each reactor on the Perry site. We determined that the pro- -

posed liquid radwaste treatment systems will be capable of maintaining
"

releases of radioactive materials in liquid effluents such that the .

calculated individual doses in an unrestricted area frora all pathways of .

exposure are less than 3 millirems to the total body and 10 millirems to

any organ.

.

We considered the capabilities of the proposed liquid radwaste treatment;
-

:

system to meet the anticipated demands of the plant due to anticipated
,

._ ' operational occurrences and have concluded that the system capacity and
-

design flexibility are adequate to meet the anticipated needs of the
e -

,

plant.I

1

We reviewed the applicant's quality assurance provisions for the

liquid radwaste systems, the quality group classifications used for

system components, and the seismic design applied to structures housing

these systems. The design of the systems and structures housing these

systems meet the criteria as set forth in Regulatory Guide 1.143.

# ending deternination by RAB[ !Du <-<I d * * '' ' ' *
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. . We reviewed the provisions incorporated in the applicant's design to
.,.

;

i control the releases of radioactive materials in liquids due to inad- .

'

|

vertent tank overflows and concluded that the measures proposed by the' -

| applicant are consistent with the criteria as set forth in Regulatory
'

|
Guide 1.143.i

i .

| . .

| Based on the foregoing evaluation, we conclude that the proposed liquid
,

radwaste treatment system is acceptable. The basis for acceptance has
a

been conformance of the applicant's design, design criteria, and design

bases for the liquid radioactive waste treatment systems to the Commis- .

ston's regulations and to applicable Regulatory Guides, as referenced .

above.
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11.2 GASEOUS RADI0 ACTIVE WASTE TREATMENT SYSTEMS.
<*

* * ,: :s *, s*. * .'e.ht & M n s ' * ;- .
---,*' *

The review' perfomed under Standard Review Plan 11.3 pertains to the ."
, -

.

'
\ .

*s c

following system design factors:

System design-

System design ob,jectives .-

Design criteria-

Methods of treatment .-
,

Expected releases
|

- , ,

Parameters used in calculating releases-

P& ids and flow diagrams .-

Equipment system and component design capacities-

Expected system flows and radioactivity concentrationst
-

Expected component decontamination factors
:

-

System holdup time (as applicable)' -

Availability of standby equipment-

Alternate processing routesi .-

System interconnections
-

-

Quality group classification-

Special design provisions-

g
I We review,the gaseous radwaste and building ventilation exhaust treatnent

/..

systems and components with respect to the above factors on an indivicual
'

component basis, on the basis of interaction between, components comprising

a system, and on interaction between systems. Our raiew must arrive at

the conclusion that there is adequate assurance that a given system will

perfom its design function under all postulated combinations of nonnal

operating conditions, while keeping discharges to the environment 'as low*

as is reasonably achievable". Our review identified one open item.

We reviewed the applicant's source term for gaseous radioactive effluents

which was calculated using the methods described in NUREG-0016 (1976).

Based on the applicant's list of parameters employed in the calculation,
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' '
- on comparison of the , applicant.'s source tem with source tems pre .

viously calculated by the staff for similar plants employing similar
_

gaseous radwaste and building ventilation exhaust treatment system

components and design features, and on comparison with reported

annual average releases from similar plants, we concluded that'the

applicant's source tem is representative of gaseous radioactive
~

effluents which can be expected to be released from the Perry Nuclear '.

Power Plant, Unit No.1; therefore, the staff has adopted the

applicant's source tem for its use in detemining the environmental
.

impact of gaseous releases.
..

7q The applicant has employed cmponents and system designs for his

-- / gaseous radwaste and building ventilation exhaust treatment systems
'

which are consistent wi'.h cmponents and systems used in operating ,

plants and which have demonstrated their efficiency r'atings, capacity

ratings, and availability factors in extensive operational use.

The applicant states that the design of the refrigerated charcoal

offgas system meets the requirements of Regulatory Guide 1.143. For

'ccmbustible gas control, redundant hydrogen analyzers have been provided

upstream of the delay beds and downstream of the recombiners. Process

| steam is used for dilution at all times and is sized to keep gases fra

{ the air ejector below the f1w.mable limit. Pressure vessels in the system

are designed to 350 psig static pressure and piping and valving are
$
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. designed to. resist dynamic pressures encountered in long runs of piping . .
u. .

-
~ - ...- ..

., . . . . , , .

at design temperature. The system is designed to operate at less than
~

2 psig (17 psia) during normal operation and at a maximum of 7 psig
'

(22 psia) during startup. During normal operation, the design meets
~

:1
the SRP 11.3 criteria of 20 times the operating absoluta pressure for

.

systems designed to withstand the effects of a hydrogen explosion.
.-

In addition to the ESF atmosphere cleanup systems described under
,1 Section 6.5.1 of this draft SER, the applicant has provided filtered .

|
ventilation exhaust treatment systems for the following facilities: .

Controlled Access and Miscellaneous Eqcipment Areas HVAC System .

-

Offgas Building Exhaust System-

(
Radwaste Building Exhaust System-

Auxiliary Butiding Ven,tilation System- ,

Reactor Building Containment Yessel and Drywell Purge-

For each system, treat::ent provisions include, sequentially, roughing

or prefilters, upstream HEPA fi~ cer, charcoal adsorber, and downstream

HEPA filter. The applicant has not, however, specified his design cri-

teria for these systems and has not provided information comparing his
1

design to the guidelines of Regulatory Guide 1.140. In Table 3.2.1 of

the FSAR, the applicant shows the design classification to be seismic

Category I and construction codes in accordance with ERDA 76-21,

ANSI 509, RDT M16-IT, and ANSI N101.1. The FSAR does not contain
$
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. a. ispecific ..information,to. detemine conformance to R.G.1.140; however, .

.;. ,,

- if the design conforms to N509,gapplicant should have no deviations
. < . . . . . . . , . . . _. .

460.1 5 from R.G. 1.140. OPEN ITEM _: Applicant should provide information
.

relative to confomance to R.G.1.140 guidelines.
.

.

The capacities of system components are consistent with the size of
-

the plant and with the expected volumes of waste to be processed.
.

Processing characteristics, radioactive decontamination efficiencies,
-

and holdup or decay times of the systems and components have been

demonstrated or verified in operational use. ,

.

Subject to resolution of the one open item identified above, our
.

findings are expected to be as follows:( ,

I The gaseous radwaste treatment system includes tr.e equipment and

instruments to control the* release of radioactive materials in .

'

gaseous effluents.

In our evaluation, we considered releases of radioactive material (noble

gases, radiciodine and particulates) in gaseous effluents for nomal

cperation including anticipated operational occurrences based on expected

radwaste inputs over the life of the plant for each reactor on the Perrf-1

site. We have determined that the proposed gaseous radwaste treatment

systems are capable of maintaining releases of radioactive materials in

gaseous effluents such that the calculated individual doses in an un-

restricted area from all pathways of exposure are less than 5 mrem to $
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the total body and 15 arem to a'ny organ and that releases of radiciodine
.;. + c .. . J. ... ~ .:: "n .a L. . . -

and radioactive material in pa'rticulate fom are less than 15 mrem to '

adorgan. ''

.

~

We also considered the potential consequences resulting from reactor
~

operation with a fission product release rate consistent with a noble
,

gas release rate w the reactor coolant of 100 uC1/MWt-sec at 30 minutes
~decay detemined that under these conditions, the concentrations of

radior.ctive materials in gaseous effluents in unrestricted areas will be

a small fraction of the limits in 10 CFR Part 20.

We considered the capabilities of the proposed gaseous radwaste treat- -

- ment systems to meet the anticipated demands of the plant due to
,

anticipated operational occurrencas and have concluded that the system

capacity and design flexibility are adequate to meet the anticipated
-e

needs of the plant.

We reviewed the applicant's quality assurance provisions for the

gaseous radwaste systems, the quality group classifications used for

system components, the seismic design applied to the design of the

system, and of structures housing the radwaste systems. The design

of the system and structures housing these systems meet the criteria

as set forth in Regulatory Guides 1.143 and 1.140.

Pending detemination by RAB.

Pending detemination by RAB. $
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We reviewed the provisions incorporated in the app 11 cant's design to
.. a . :.r....~w..+ w.* <.>~-n . J.. .

, , ,- . , . :.

control releases due 'to hydrogen explosions .in the gaseous radwaste

system and conclude that the measures proposed by the applicant are
.

adequate to prevent the occurrence of an explosion or to withstand
'

the effects of an explosion. -

.

Based on'the foregoing evaluation, we conclude that the proposed
..

gaseous radwaste treatment system is acceptable. The basis for accept-

ance has been conformance of the applicant's designs, design criteria. -

and design bases for the gaseous radwaste treatment system to the

applicable regulations and Regulatory Guides referenced above.
,
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11.3 SOLID RADI0 ACTIVE WASTE MA'NAGEMENT SYSTEMS , i, ;,_g ,. ,. , ,, ,

. .. .- . . - .
..

The review perfonned under Standard Review Plan 11.4 pertains to the -

'

following system design factors: - -

System design
"

.

| -
-

System design objectives '
-

(1) Expected and design volumes of waste -

(2) Activity and expected radionuclide distribution ~'

Equipment design capacities ---

Parameters employed in design-

Piping and instrumentation diagrams and flow diagrams P-
-

-

Expected chemical content, flows and radionuclide concentrations-

'| Expected volumes requiring re-processing or further treatment-

: ! Methods for solidification, solidifying agent employed-

| Process control program-

'' Type and size of solid waste containers
.

-

Method of filling and handling containers-

Monitoring and decontamination-

Packaging and storage-

Quality group classification-.~

g' Special design provisions' -

We reviewed the solid radioactive waste management systems and components
e .

'

with respect to the above factors on an individual component basis, on

the basis of interaction between components comprising a system, and on

interaction between systems. Our review must arrive at the conclusion

that there is adequate assurance that a given system will perform its

design function under all postulated combinations of normal operating

conditions. Our review did not identify any open items.

We reviewed the applicant's estimates of solid radioactive waste

volumes and the attendant estimates of radioactivity content. We

compared the applicant's estimates of waste volume and content with the

$
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staff's expected volumes.and content for similar plants, which are -
"-

-

,
,

, a ., - .

based on average annual volumes and cor. tent reported by operating;

I
I plants. We found no significant difference between the applicant's

~

I

_

! estimates and the staff's expected volumes and content; therefore, we
I have accepted the applicant's estimates for use in our evaluation of .

the solid radwaste systems.:

|
'

| The applicant has employed components, system designs, and design
' criteria for his solid radwaste systems which are consistent with com-

ponents and systems used in operating plants and which have demonstrated -

their efficiency ratings, capacity ratings, and availability factors in '

extensive operational use. The applicant has selected a cement-silica
- solidification system for conversion of wet wastes to a solid material.

'

A compacting system will be,used for volume reduction of dry solid wastes -

where practicable. 55-gallon steel drums will be employed for both

solidification of wet wastes and packaging of dry wastes; however, larger

containers can also be used and are compatible with the packaging systems,

.

except that the large containers would not be used for compacted dry

|
'

wastes.

460.16 It is noted that the applicant has not described a process control

program for the purpose of providing assurance that solidification of

wet wastes will meet the applicable requirements for packaging, handling,

| shipping, and disposal, nor has he cmmitted to such a program. While
| Q
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this_,is not.,a, subject, to, be addressed ,1,n the SER, such a program will . .

. , . .,

. - ..,,..~...r..,.~x,....i....

.

be a requirement of the Technical Specifications. (Reference Branch
,

Technical Position BTP-ETSB 11-3, attached to SRP 11.4.) . -.

1.

.
.

Applicant has provided a shielded storage vault of approximately

16,200 ft3 (usable space) for the cn-site storage of solidified waste '

and a shielded volume of approximately 5,000 ft (usable space) for
.

storage of compacted dry waste. The applicant projects an average,

3monthly generation rate of 8,100 ft per month of solidified wastes and

1,000 ft per month of compacted wastes. Assuming a 60% space utiliza-

tion factor, the storage volumes would accommodate approximately a one- .

month generation of solidified waste and a 3-month generation of compacted-

f

.

waste. Since Branch Technical Position BTP-ETSB 11-3 provides for

accommodating at least 30-days generation of wastes, the applicant's
-s

provisions are acceptable; however, in view of recent history in the .

availability of disposal sites, it is suggested that it would be prudent

for the applicant to make contingency plans for additional on-site storage

volume. (Note: This latter statement is merely a suggestion, not an

identified open item of the draft SER.)

The applicant has committed to following appropriate federal and state

regulations relative to the packaging and shipment of solid wastes to

an approved offsite burial facility.
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Our. findings are as follows: - ' . ' ' .

'

. . . . . .
- . , . 3. ; ;.. . ..,

"The solid waste system (SWS) includes the equipment and instrumentation

- used for the solidification, packaging, and storage of radioactive g

wastes prior to shipment offsite for b'irial. The scope of the review of
.

'| the SWS Includes line diagrams of the system, piping and instrpmentation
i3'

| diagrams (P& ids), and descriptive infomation for the SWS and for those ..

'|
|r

auxiliary supporting systems that are essential to the operation of the

'| SWS. The applicant's proposed design criteria and design bases for the

SWS, and the applicant's analysis of those criteria and bases have been
|

|
reviewed. The capability of the proposed system to process the types -

^ and volumes of wastes expected during nomal operation and anticipated
I I

operational occurrences in accordance with General Design Criterion 60,v'
i

| .

| provisions for the handling,of wastes relative to the requirements of ,

1

l' 10 CFR Parts 20 and 71 and of applicable DOT regulations, and the ,

applicant's quality group classification and seismic design relative to

Regulatory Guide 1.143, have also been reviewed. The basis for accept-

ance in our review has been confomance of the applicant's designs,|
-

i design criteria, and design bases for the solid radwaste system to the

regulations and the guides referenced above, as well as to staff tech-

| nical positions and industry standards. Based on the foregoing evalua-

tion, we conclude that the prcposed solid radwaste system is acceptable."
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11.4 PROCESS AND EFFLUENT RADIOLOGICAL MONITORING INSTRUMENTATION AND ;
5AMPLING SYSTEMS. ,

.

. , ,
.

-

. . ,, . .

.

. The review performed under Standard Review Plan 11.5 pertains to the :

,j systems provided by the applicant for the purposes of detecting and
i|
|; measuring concentrations of radioactive materials within plant process

,

! systems and in plant gaseous and liquid effluents. Our review.was
:

concerned with the applicant's provisions for the instrumented monitor- -

|
ing of specific plant process streams and plant effluent release paths

and for the sampling and laboratory analysis of materials in specific

plant effluent release paths. Our review included: the type, location. -

-

and range of instrumented monitoring; actuation of control or isolation

devices by instrumented monitoring; location of sensors relative to'

1

process system piping or ducts and relative to effluent piping, ducts,
~

diffusers, stacks, or otherarelease points; special provisions for .

'

sampling or monitoring, e.g., isokinetic sampling; provisions for

laboratory analysis of collected samples; location of sampling points;

provisions for monitoring releases from postulated accidents; descrip-

tions or procedures for calibration, maintenance and inspection; and

layout drawings, P& ids, and process flow diagrams showing sensor or

instrument locations.
,

We reviewed the process and effluent radiological monitoring instru-

mentation and sampling systems with respect to the factors listed above.

Our review must arrive at the conclusion that there is adequate assur-
$

that a given monitor or -- in other cases -- provisions forance

.
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I . . .samp11,ng and laboratory analysis, will be capable of providing the _ .. . . . ,
, ,

, . . . . . . , . . .. ..

. .

intended design function or purpose under all postulated conditions
,.

of normal operation, including anticipated operational occurrences, and

that either adequate range capacity or alte54tive high-ranne capability
^

l is provided for the detection and measurement of radioactivity levels
i *

; in effluents during and following accidents. -

-

..

,

With respect to the monitoring, sampling and analysis of process and460.17
i

{ effluent streams under accident conditions, the applicant has not as
' yet made his detailed submittal on items identified in Sections II.F.1-1

and II.F.1-2 of 'HUREG-0737; therefore, these must be identified as open .

r
items.

(

No open items were identified with respect to monitoring, sampling, and;

analysis of process or effident systems for normal operations, including I

anticipated operational occurrences.

The applicant has employed sensors, sample collecting and conditioning

systems, and sample analysis capability for his process and effluent
*

radiological monitoring and sampling systems which are consistent with

those employed in operating plants and which have demonstrated their

I ef fectiveness in extensive operational use. The applicant has pro-

vided instrumented monitoring for effluent gaseous and liquid discharge

paths in accordance with the guidelines of Regulatory Guide 1.21.

Similarly, the applicant has provided instrumented monitoring at many ~

'7
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i . points in the in-plant liquid and gaseous radioactive process systems .

: ,v.-L . ,.... ws.~~ m wea .. ,.. :.w .n. .

. . . - . . . . . . .- >,

~ '' ,,for the purposes of qu6ntifying and controlling radioactivity concen-1
_ . . . .,-

! trations in plant systems in accordance with the guidance in Standard
!

! Review Plan 11.5. -
,

. ,

[ Subject .to resolution of the open items noted above for NUREG-0737 .

'

items, our findings are expected to be as follows:
'

~

"The process and effluent radiological monitoring and sampling systems -

include the instrumentation for monitoring and sampling radioactively
.

contaminated liquid, gaseous, and solid waste process and effluent
.

streams. Our review included the provisions proposed to sample and
.

monitor all station effluents in accordance with General Design
I Criterion 64, the provisions proposed to provide automatic tennination'

of effluent releases and assure control over discharges in accordance
-s

with General Design Criterion 60, the provisions proposed for sampling

and monitoring plant waste process streams for process control in

accordance with General Design Criterion 63, the provisions for

conducting sampling and analytical programs in accordance with the
i

guidelines in Regulatory Guide 1.21, and Regulatory Guide 4.15, and

the provisions for sampling and monitoring process and effluent

streams during postulated accidents in accordance with the guidelines

in Regulatory Guide 1.97. The review included piping and instrument

diagrams and process flow diagrams for the liquid, gasecus, and solid

$

| u-n ;

~
.

~

. .

. .e +. ,,4 o q. aw e. =eayv



|
_. _____ _

- - -

. .:: . .

. +|g - s
.o . '; :

. .
. .j'. '

- -

- 1

; ..,.;_-
--

- J.1
, ; . . . t p .. .,. . . . .

. ., ~< - .M .
O . u -

V) . . . . . . , . . . . . .- , }
i , . ,

.

, , _

- .

. ..

|
,, . ,, radwasta systkas, ,and,for,ventilatior systems, and the location of

.
,

.

c.-p u:. : : . . . . . . a. w , e . ..? . .
.

monitorinp points relative to effluent release points as shown on the ,

' site plot diagrams." .
-

.

'' ' "The basis for acceptance in our review has been confomance of the
}

applicant's designs, design criteria, and design bases for the process .

}
,

.

{ and effluent radiological monitoring, instrumentation and sampling ..

,

systems to the applicable regulations and guides, as indicated above,
;

as well as to staff technical positions and industry standards. Based

on our evaluation, we find the proposed systems to be acceptable." .
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- PERRY NUCLEAR POWER PLANT

" NITS 1 AND 2
'

SAFETY EVALUATION REPORT
t

,'

|
We have evaluated the proposed radiation protection program presented in

Chapter 12 of the Perry Nuclear Power Plant (PNPP) FSAR. This FSAR was suo-*

[
mitted by the Cleveland Electric Illuminating Company (CEI). The radiation

.

protection measures at Perry are intended to ensure that internal and external
radiation exposure to plant personnel, contractors, and the general population

,

due to plant conditions, including anticipated operational occurrences, will
be within applicable limits of 10 CFR Part 20, and will be as low as is
reasonably achievable (ALARA). .

The basis of our acceptance of Perry's Radiation Protection Program is that
doses to personnel will be maintained within the limits of 10 CFR 20, " Standard

I for Protection Against Radiation." The applicant's radiation protection
designs and program features are consistent with the guidelines of Regulatory
Guide 8.8, "Information Relevant to Ensuring that Occupational Exposures at
Nuclear Power Stations Will Be As Lcw As Is Reasonably Achievable" (Rev. 3).
Some of the radiation protection measures which the applicant will use at
Perry include: Ventilation systems designed for easy access and service to
minimize doses during maintenance, decontamination and filter change; use of
remote handling equipment; location of radiation components in separately

Theshielded cubicles; and training of personnel in radiation protection.
applicant's use of these and other radiation protection features will help to
ensure that occupational radiation exposures are maintained as icw as
reasonably achievable, both during plant operation and during deccmmissioning.

On the basis of cur review of the Perry Nuclear Power Plants (PNPP) FSAR, we
have concluded that the radiation protection measures incorporated in the
design will provide a reascnable assurance that occuoatic,n doses will be
maintained as icw as is reasonably achievable and below the li.-i'.F sf 10 CFR

.

>

|
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Part 20. These radiation design features are consistent with the guidelines'. .f ' 's
..

s
i ) of Regulatory Guide 8. 3 (Rev. 3).'

,
,

|
!

12.1 Ensurino that occuoational Radiation Excosures are as low as is;

i Reasonably Achievable (ALARA)
4

|
The applicant provides a management commitment to assure that the Perry
Nuclear Power Plant (PNPP) will be designed, constructed, and operated in a

j manner consistent with Regulatory Guides 8.8 "Information Relevant to Ensuring

that Occupational Radiation Exposures at Nuclear Power Stations will be as low .

as is Reasonably Achievable"; 8.10 " Operating Philosophy for Maintaining
Occupational Radiation Exposures as low as is Reasonably Achievable"; and 1.8

| " Personnel Selection and Training" (Rev. 1). The ALARA philosophy was applied

during the initial design of the plant, since then the applicant has continued
to review, update, and modify the plant design and construction phases. The

.

plant's ALARA committee periodically reviews, updates, and modifies all plant
design features, and maintenance features as appropriate, using exposure data
and experience gained from operating nuclear power plants. This is done to
assure that occupational exposures will be kept as low as is reasonably achiev-
able in accordance with Regulatory Guide 8.8 criteria. Therefore, the policy

considerations are acceptable.

The objective of the plant's radiation protection design is to maintain individ-
ual doses and total person-rem doses to plant workars, including construction
workers, and to members of the general public as low as is reasonably achievable,

and to maintain individual doses within the limits of 10 CFR Part 20. Within
restricted areas all plant sources of direct radiation and airborne radioactive

contamination are considered in our review.

To reduce radiation exoosures the applicant has utilized feecback information

obtained from plants currently operational. The folicwing type of feedback

information was considered useful in the plant design:

-

,

|

!
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~'N (1) Operations radiation levels. -

/ s
' ,.|

(2) Trends in radiation levels associated with years of operation, plant
type, plant size, power levels' and plant design.

(3) Radiation zones as determined by occupancy requirements and actual

radiation levels.

(4) Location of components with respect to plant operability.
-.

(5) Reliability of components.

(6) Adequacy of plant layout in terms of traffic patterns, and space allo-
cation such as around radioactive components requiring maintenance and

inspections, and pipe routing. ,

(7) Number of plant employees associated with different tasks and the
resulting person-rem doses.,

.

Utilizing the feedback information from operating plants and following the
Guidelines of Regulatory Guide 8.8, the Cleveland Electric Illuminating
Company (CEI) has incorporated the following facility and equipment design
considerations at Perry Nuclear Power Plant in order to satisfy the plants
radiation protection design objectives:

(1) Access labyrinths are provided for rooms housing equipment that contair.s
high radiation sources to preclude a direct radiation path from the
ecuipment to accessible areas.

(2) Piping penetrations, ducts and voids in radiation shield walls are
located to preclude the possibility of streaming from a high to low
radiation area.

(3) Racioactive piping is routed through high radiation areas where
practicable, or in shielcing pipe cases in icw radiation areas.

5/2/31 12-3 Lamastra (Perryl/a)
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Sufficient work area and' clearance space is provided around equipment to
"

|( (4)
permit ease of servicing.'

!
"

(5) Natural traps w'hich could be potential pockets of corrosion product
|

activity are minimized in pipes and ducts by avoiding sharp bends, rough
I finishes and cracks.
t

}
| These design considerations conform with the guidelines of Regulatory

Guide 8.8 and are acceptable.

The Perry Nuclear Power Plant operational considerations included the
development of a radiological training program, a radiation zoning and access
control system and general guidelines for workers performing maintenance in
high radiation areas. These operational considerations ensure that operating
and maintenance personnel follow specific plans and procedures in order to
assure that "as low as is reasonably achievable" goals are achieved in the oper-
ation of the plant. High radiation exposure operations are carefully preplanned
and carried out by personnel well trained in radiation protection and using
proper equipment. During such maintenance activities, personnel are monitored-

for exposure to radiation and contamination. Upon completion of major mainten-
ance jobs, personnel radiation exposures are evaluated and compared with pre-
dicted person-rem exposures. The results are used to make changes in future

job procedures and techniques. The plant's ALARA Committee periodically reviews

radiation exposure trends to determine major changes in problem areas, and which
worker groups are accumulating the highest exposures. The staff uses these

Thereports to recommend design modifications or changes in plant procedures.
operational considerations conform to Regulatory Guides 8.8 and 8.10 and are

acceptable.

We conclude that the policy considerations, design considerations and operational
considerations at Perry Nuclear Power Plant are adequate to assure that occupa-
tional radiation exposures will be ALARA in accorcance with Regulatory Guides 3.3

and 3.13 and are acceptable.

.

~/4/31 12-4 Lamastra (Perry 1/a)

.



-- . - . . . - - - . . - - . . . . - . . . . - - - . . . . - . . . - . . . . - . .

:I
-

j ,

. .

.

i .
.

.

.?
i

-| ''

O 12.2 Radiation Sources=!

. f.
; Section 12.2 of the Perry Nuclear Power Plant FSAR describes the sources of

containedandairborneradioactivif.yusedasinputsforthedoseassessment
i

and for the design of the shielding and ventilation systems. The methods andi

I bases used by the applicant to estimate the source terms are also described.
Additional information on source terms are described in Chapter 11.

;

l
.

I Inside the containment during power operation, the greatest potential for
personnel dose during operation is due to nitrogen-16, noble gases, and

-

neutrons. Outside the containment and after shutdown inside the containment
the primary sources of personnel exposure are fission products from fuel clad'

;

defects, and activation products, including activiated corrosion products.
Almost all of the airborne radioactivity within the plant is due to equipment
leakage. The fission product source terms are based on an offgas rate of .

.
100,000 mci /sec after 30 minutes delay. The coolant and corrosion activation

..l' f' product source terms are based on operating experience and reactors of similar.. -

design; allowances are included for the buildup of activated corrosion products.
Neutron and prompt gamma source terms are based on reactor core physics calcu-
lations and operating experience from reactors of similar design. The source
terms presented are comparable to estimates by other applicants with similar
design and are acceptable.

The applicant has provided a tabulation of the maximum expected radioactive
airborne concentrations in equipment cubicles, corridors, and operating areas,
due to equipment leakage. The bases for these leakage calculations are in
accordance with Regulatery Guide 1.112, " Calculation of Releases of Radio-
active Materials in Gaseous and Liquid Effluents frem Light-Water-Ccoled Power

Reactors," and are acceptable.

The ventilaticn system will be designed to provide sufficient volume changes
cer hour in occupied areas which may contain significant airborne activity to
maintain exposure to personnel ALARA. Air will be routed from areas of Icw
pc ential aircerne centamination to areas of increasing pctential airborne con-
tamination. S e resulting estimated airborne radioactivity concent:ations in
frecuently occupied areas will be a small fractica cf 10 CFR Part 20.103 limits

5/a/31 12-5 Lacastra (Perry 1/a)

.



.

| ,

!. .

.

| -

t

,i

I
/ and are acceptable. The source terms used to develop these airborne ~

j
j N, concentration values are comparble to estimates by other applicants with
' similar design and are acceptable.
l . .

I

i 12.3 Radiation Protection Design Features

Section 12.3 c' t;ie Ptrry Nuclear Power Plant FSAR describes the features
which.are included in the radiation protection design of the plant to maintain
exposures as low as is reasonably achievable. Separate descriptions are

,

presented for the categories of facility design features, shielding,
ventilation, and radiation and airborne monitnring instrumentation.

i
The applicant has provided evidence that the dose accumulating functions
performed by workers have been considered in the plant design. Features have

been included in the design to help maintain exposure as low as is reasonably ,

achievable in the performance of those functions. These features will
facilitate access to work areas, reduce or allow the reduction of source
intensity, reduce the time required in the radiation fields, and provide for
portable shielding and remote handling tools. The applicant's facility design
features are consistent with the guidance of Regulatory Guide 8.8. Therefore,

we conclude that the facility design features are acceptable.

The applicant has provided five radiation zones as a basis fer classifying
occupancy and access restrictions on various areas within the plant. On this
basis, maximum design dose rates are established for each zone and used as

input for shielding of the respective zones. The areas that will have to be
occupied on a predictable basis during normal operations and anticipated
occurrences are I:ned such that exposures are below the limits of 10 CFR
Part 20, and will be as low as is reasonably achievable. The zoning system

and access control features also meet the posting entry requirements of 10 CFR
Part 20.203 or standard NRC Technical Specifications and are consistent with

Regulatory Guide 8.3.

.

_
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Several features are included.in the plant design and operational program to' 's .-
g

l minimize the buildup of activated corrosion product, a major contribution to
_,

,

! occupational doses. Examples would include:
| . .

(1) Hard facing materials which have high. cobalt content, such as stellite,
I are used only where substitute material cannot satisfy performance

| requirements.

!

f (2) Whenever possible packless valses are specified for systems which normallyt

handle radioactive fluids.'

|
l

i (3) Piping systems are of all w31ded construction with minimum use of flanged
and socket weld connections.

1

(4) Control of chemistry in the primary system.
,

.

The applicant's corrosion product control features are consistent with the
guidance of Regulatory Guide 8.8 and are acceptable. -

The design features incorporated by the applicant for maintaining occupational
radiation doses as low as is reasonably achievable during plant operation and
maintenance will also serve to maintain radiation doses as low as is reasonably
achievable during decomm'ssioning operations and are therefore acceptable.

The objectives of the plant's radiation shielding is to provide protection
against radiation for operating personnel, both inside and outside the plant,
and for the general public, during normal operation, including anticipated
ocerational occurrences and during reactor accidents. The shielding was
designed to meet the requirements of the radiation dose rate zone system
discussed above. The following are several of the shielding design features
incorporated into Perry Nuclear Power Plant:

(1) Access labyrinths are provided for rocas housing ecuipment that contains
high radiation sources to preclude a direction radiation path from the
2cu ; ment to accessible areas.i

5/a/31 12-7 Lamastra (Perry 1/a)
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|

(2) Radioactive piping is routed through high radiation areas where
-'

''
'

.

practicable, or in shielded pipe chases in low radiation areas.'
.

(3) Shielding is provided for all " equipment which is anticipated to be
normally radioactive.

:
:

1 (4) Piping penetrations, ducts and voids in radiation shield walls are located
; to preclude the possibility of streaming from a high to low radiationI

' area.

,

(5) Shielding discontinuities caused by shield plugs, concrete hatch covers
and shield doors to high radiation areas are provided with offsets to
reduce radiation streaming.

These shielding techniques are designed to maintain personnel radiation ,

exposure as low as is reasonably achievable. Therefore, we conclude that the
shielding design objectives are acceptable.

The applicant's shielding designed methods, included the use of computer codes
such as SOC, for simple source configurations such as cylinder and spheres;
QAD6G, for complex geometrics, G-33B, for calculating scattering dose rites;
and ANISIN for calculating the reactor neutron and gamma flux spectra through

shielded walls. The applicant also used shielding information from cperating
nuclear plants as input data for their shield design calculationsJ All concrete
shielding in the plant will be constructed in general compliance with Reguia-
tory Guide 1.69, " Concrete Radiation Shields for Nuclear Power Plants." There-
fore, we conclude that the shielding design methodology presented are acceptable.

Shielding for anc access to the spent fuel transfer tube was reviewed. The
applicant has described two post-licensing programs to be conducted by the PNPP
Health Physics Unit to evaluate potential radiation streaming problems in acces-
sible areas in the vicinity of the Inclined Fuel Transfer System (IFTS). The
first program is a comprenensise shielding survey conducted with a scent fuel

bundie in tne IFTS tube. Thesecondprogramwillcc.msistofplacingTL0fsin
strategie locations duri.g the per:od c spent fue' bunc'.e is transferred via

,

the IFTS. :t is our position that the a:plicant should, in addition to these

S/4/S1 12-3 Lamastra (Perry'_/a)
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i ' 'i post-licensing programs, provide a plan and elevation' layout drawing of the areas
k /

through which the spent fuel bundle passss and perform a radiation and shielding-#
-

design review of all accessible areas around the IFTS. This is an open item.
The applicant intends to control ac' cess to maintenance areas where close access'

to the Inclined Fuel Transfer Tube may occur by using a key activated system..

j The system described in PNPP FSAR is acceptable if it is fail safe, i.e, the

i doors are secured even when power is lost to the system. The applicant should
i verify that the key activated system is fail safe.
.

.

The ventilation system at Perry Nuclear Power Plant will be designed to protect -

!

personnel and equipment from extreme thermal environmental conditions and ensure
.

' that plant personnel are not inadvertently exposea to airborne contaminants
exceeding those given in 10 CFR Part 20.103. The applicant intends to maintain

personnel exposures as low as is reasonably achievable by:
.

(1) maintaining airflow from areas of potentially low airborne contamination
to areas of higher potential concentrations;

, -

(2) ensuring negative or positive pressures to prevent exfiltration or
infiltration of potential contaminants, respectively; and

(3) locating ventilation system intakes so that intake of potentially
contaminated air from other building exhaust points is minimized.

These design criteria are in accorcance with the guildelines of Regulatory
Guide 8.8. Some examples of exposure reduction features in the ventilation

system are listed below.

(1) The ventilation equipment is not located in normally hign radioactive
areas.

e

(2) Suitable access decrs and service aisles are provided to termit ease in
servicing ar.c maintenance.

[

|
(3) The roughing and ht?A f altars in the E5F fil.e. .rs.n= and the HEPA

filters in the non-ESF filter trains are serviced on the d:wnstreaa side
of tne filter to minini:e ersonnei excesure.

5/a/S1 12-9 Lamastra (Perry 1/a)
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(4) The activated charcoal absorber is bulk loaced into the permanently instal-'- -

led, sealed welded and gasketless absorber section. Spent charcoal absorber
~

material is vacuumed from^the bottom of the plenums and loaded directly into
drums for shipment offsite, with new charcoals absorber material being added
at the top of the absorber section.

(5) Interior surfaces of ducts are designed ,to minimize the buildup of dust.

(6) Equipment redundancy is provided where practicable and idle equipment is
-

isolated by dampers to control airborne contamination during maintenance
operations.

.

We conclude that the applicant's ventilation system will keep personnel
exposures at a small fraction of 10 CFR Part 20 values and therefore .

acceptable.

The applicant's area radiation monitoring system is designed to:

(1) monitor the radiation levels in areas where radiation levels could become
! significant and where personnel ray be present;

.

(2) alarm when the radiation levels exceed preset levels to warn of
excessive radiation levels; and

\ (3) provide a continuous record of radiation levels at key locations
throughout the plant.

In order to meet these cbjectives, the applicant plans to use 53 area monitors
located in areas where personnel may be present and where radiation levels
could become significant. The area radiation monitoring system is equipped

|
with local and remota audio and visual alarms and a facility for central

recording.
|

The applicant has previce: area radiation enitors arcund the fuel storage
area to meet the requirements of 10 CFR 70.2a and to be consistent with tne
guidance of Regulatcry Guice 3.12, " Criticality Accicent Alarm Syste:s."

5/a/31 12-10 Lamastra (Ferry 1/a)
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( The design objectives of the applicant's airborne radioact'ivity monitoringj

system are:
...

(1) to assist in maintaining occupational radiation exposure to airborne
contaminants as low as is reasonably achievable;

(2) to check on the integrity of systems containing radioactivity which are
being monitored; and

' '

(3) to warn of inadvertent release of airborne radioactivity to prevent over
;

exposure of personnel.

The applicant will install airborne radioactivity monitors in work areas where
there is a potential for airborne radioactivity. These airborne radioactivity
monitors have the capability to detect 10 MPC-hours of particulate and iodine

~

radioactivity in any compartment which has a possiblity of containing airborne
radioactivity and which may be occupied by personnel. The applicant will
provide portable continuous air monitors when needed to monitor air in areas
not provided with fixed airborne radioactivity monitors. All airborne and
area radioactivity monitors will be calibrated at regular time intervals or
after major repair in accordance with plant procedures. The objectives and
location criteria of Perry Nuclear Power Plants area and airborne radiation
monitoring systems are in conformance with 10 CFR Part 20 and Regulatory
Guides 3.2 and 8.8 and are acceptable.

The objective of the applicant's accident radiation monitoring system is to
provide the capability to assess the radiation hazard in areas which may be
accessed curing the course of an accident. The installed instruments have

emergency pcwer supplies; and the portable instruments are placed to be
readily accessible to personnel responding to an emergency. The systems are
designed for use in the event of an accident in terar of 1) usable
instrument range, and 2) the environment the instrument can withstand.

We conclude that the equipment and facility design features, shielding,'
ventilation, area raciation monitoring and airborne radioactivity monitoring

5/4/51 12-11 Lamastra (Ferry 1/a)
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[] systems at Perry Nuclear Power Plant are sufficient to assure that radiation
. exposures are as low as reasonably achievable and are acceptable.' '

"

12.4 Dose Assessmen't

The applicant has based the estimate of annual person-rem exposure at Perry
Nuclear Power Plant on plant specific projections as to occupancy and dose
rate, on experience from currently operating reactors, and improvements in
design of systems to maintain in plant radiation levels as low as is reasonably
achievable. One example of design improvement at Perry is the applicant has
installed a remote radioactive waste handling system.

The applicant has performed an assessment of the doses that will be received
by plant and contractor personnel. This dose assessment is based upon occu-

pancy factors, expected dose rates, expected airborne radioactivity concentra-
tions, and estimates of the time and manpower n'ecessary to perform the various
tasks involved in plant operation. The dose assessment includes a breakdown of
the annual person rem doses associated with major functions such as normal oper-
ations, and maintenance, radwaste handling, refueling, and in-service inspection.
The applicant estimated the total annual collective rem dose to plant personnel
and contractors to be 404 person-rems per unit. This estimate is based on exper-

,

ience from operating plants and on infomation presented in NUREG-0323, "Occupa-
tional Radiation Exposure at Light Water Cooled Power Reactors,1975," March 1978;
NUREG-0322, " Ninth Annual Occupational Radiation Exposure Report, 1976," October

1977; Regulatory Guide 8.19, " Occupational Radiation Dose Assessment in Light-
Water Reactor Power Plants Design Stage Person-rem Estimates," May 1978; and
otner documents referenced by the applicant in Section 12.4, of the PNPP, FSAR.

|

l
i

f
Currently operating E'4Ts's average 740 person-rem per unit annually, with partic-

| uiar plants experiencing an average lifetime annual dose as high as 1953 person-
These dose averages are based on widely varying yearly doses for 3'4R's.rems.

The difference between PNPP projected average person-rem of 20? and the current

I average do,se can be explained by significant design imcrovement at Perry. There-

fore, we find the bases for Perry .'luclear Power Plant excesure 'es'i-=ta accept-
aole, an$ consistant aith the accaptable criteria in the Standard Review Plan.

!

| 5/a/31 12-12 Lamastra (Perry 1/3)
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The Cleveland Electric Illuminating Company provides a tabulation of the maximum'

/ expected radioactive airborne concentrations, as well as estimates of the inhal-
ation and submersion dose equivalent rates to plant personnel. The dose equiva-
lent rates are derived from the airborne' radioactivity source terms given in
Chapter 11. The applicant's assumptions and models upon which his internal and
submersion dose estimates are based for occupational exposures are consistent
with the staff's and are acceptable.

The applicant has also estimated the potential whole body exposure to construc-
tion workers during Unit 2 construction due to the operation of Unit 1. These -

estimates are only a few percent of the allowable whole body exposure given in
10 CFR 20.105.

We conclude that the applicant's dose assessment for contained sources and air-
borne radioactive material are comparable to estimates by other applicants with .

similar design and are acceptable.

' 12.5 Health Physics Program

Section 12.5 of the Perry Nuclear Power Plant's FSAR describes the applicant's
health physics program. The description includes the radiation protection
organization, equipment, instrumentation, and facilities, and the procedures
for radiation protection.

|

|

The health physics program objectives are to provide reasonable assurance that
the limits of 10 CFR Part 20 are not exceeded, to further reduce unavoidable

exposures, and to ensure that individual and total person-rem occupational radi-
I ation excesures are maintained as low as is reasonably achievable.

f

she Supervisor Health Physics Unit is the Radiation Protection Manager (RPM)
at Perry and is responsible for implementing and enforcing the ?erry Piant
health physics program. However, the ultimate responsiblity of the health

| pnysic: program lies witn tne Plant Manager. The RPM is a member of ne Plant
1 Cperations Review Ccomittee, ALARA C:maittee, and has access to the Planti

Manager for ail radiatica safety mattars. The plant's raciatica protection
section General Supervising Engineer will act is tne backu: to the RPM in the

|

|

5/J)'81 12-13 Lamastra (Perry 1/a)
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event of his absence from the~ plant. The health physics organization, the
,

I ./ qualification of the health physics personnel, the objectives of the health
i physics program, and the way in which it will be implemented are in accordance

'. with the guidelines'of Regulatory G'uides'8.8, 8.10, 1.8 and NUREG-0731, " Guide-
lines for Utility Management Structure and Technical Resources," and are

.

i acceptable.
;
i

! The radiation protection features at Perry Nuclear Power Plant includes a Count-
ing Room, Low and High Level Laboratory, Health Physics Offices, Chemistry Off-

,

|
ices, Health Physics and Radiation Protection Service Room, Women's Lavatory and

>| Locker Room, Men's Lavatory and Locker Room, Personnel Decontamination Room,

portable instrument calibration area, an access control point, and laundry room.I

These facilities are sufficient to maintain occupational radiation exposure as
low as is reasonably achievable and are consistent with the provisions of Regul-

atory Guide 8.8. .

Equipment t) be used for radiation protection purposes includes portable
~ radiation !urvey instruments, personnel monitoring equipment, fixed and part-

able area and airborne radioactivity monitors, laboratory equipment, air
sampliers, ;espiratory protective equipment, and protective clothing. The
number and types of equipment to be used is adequate and provices reasonable
assurance that the applicant will be able to maintain occupational exposure as
low as is reasonably achievable.

All permanent and temporary plant personnel will be assigned thermoluminescent
dosimeter (TLD) badges to be worn at all times. These bacges will be pro-

*

cessed monthly, or more frequently if significant exposures are suspected.
All personnel working in controlled areas are also required to wear direct
reading dosimeters. The readings from these dosimeters will be used to keep a

running total of an individual's dose prior to TLD processing. Plant visitors
will be issuec dosimeters if they require entrance into radiation control
areas as per Section 20.202 of 10 CFR Part 20. Whole body counts of all plant
personnel will be conducted on a schecuied basis and other bi0 assays will be
providec wnen deemed necessary ::y the ?lant's Health Physics staff in accar-
danca with Regulatory Guides 3.25 and 3.9. All radiation exposure information

will te processed and recorded in accorcance with 10 CF?. Part 20.

5/4/81 12-14 Lamastra (Perry 1/a)
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Maintenance, repair, surveillance and refueling procedures and methods used by|\O]
-

the applicant are reviewed to assure that all plant radiation protection proce-
| ..s

|
dures, practices, and criteria have been considered, to assure that occupational

i radiation exposures will be ALARA and in accordance with Regulatory Guide 8.8.
Procedures are also developed to assure that exposure limits are not exceeded

|

by plant or visitor personnel onsite; to administer and control conditions ofi

; radiation work permits; to post radiation areas; to establish radiation access

j control zones; to control all radioactive material entering or leaving the plant
site; and to train plant and visitor personnel in radiation protection policies

|
and procedures and meet the requirements of Regulatory Guide 1.33.

.

The applicant has committed to the following Regulatory Guides in his FSAR
with respect to operating his radiation protection program: 1.8, 1.16, 1.21,

1.33, 1.52. 1.69, 1.97, 1.112, 8.1, 8.2, 8.3, 8.4, 8.5, 8.7, 8.8, 8.9, 8.10,
8.12, 8.13, 8.14, 8.15, 8.19, 8.20, 8.25, and 8.26. .

Based on the information presented in the FSAR and the applicant's responses
to our questions, we conclude that the applicant intends to implement radiai. ion

{ protection program that will maintain in plant radiation exposures within the
applicable limits of 10 CFR Part 20 and will maintain exposures as low as is
r1asenably achievable in accordance with Regulatory Guide 8.8.

.

.

_
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DRAFT SAFETY EVALUATION REPORT INPUT'

PERRY NUCLEAR POWER PLANTr UNITS 1 AND 2 wq

OPERATING AND MAINTENANCE PROCEDURES

AND.

ANTICIPATED TRANSIENTS WITHOUT SCRAM

13.5.2 OPERATING AND MAINTENANCE PROCEDURES

A. General

forj{.Areviewhasbeenconductedoftheapplicant'splan
,

i

{
development and impl'ementation of operating and maintenance

1

| procedures. The~ review was conducted to determine the

adequacy of the applicant's program for assuring that routine

operatings off-normali and emergency activities are conducted

in a safe manner. The following description and evaluation

- are based on information contained in the applicant's FSARs
I
(.- the applicant's response to NRC TMI Action Plan Items

(NUREG-0660 and NUREG-0737), and supplemental informatino

obtained during the review.'

jf- In determining the acceptability of the applicant's programi
| the criteria of NUREG-0800, Standard Review Plani Section -
'

13.5.2 were used. The review consisted of an evaluation of

(1) the applicant's procedure classification system for

procedures that are performed by licensed operators in the
;

hde%! control rocef and the classification;for other operating
and maintenance procedures; (2) the applicant's plan for

completion of operating and maintenance procedures during

(
,

/C-
.

!
,
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the initial * plant testing pha,se to allow for correction prior
to fuel loading; (3) the appti. cant's program for compliance

with the guidance contained in Regulatory Guide 1.33, Rev. 2e
,

I March 1978 regarding the minimum procedural requirements

for safety-related operations; (10 compliance with the

guidance contained in ANSI N18.7-1976/ANS 3.2; and (5) the

applicant's program for compliance with Task Action Plan

(NUREG-0660) Item I.C.1e " Guidance for the Evaluation and

Development of Procedures for Transients and Accidents"e
.

for the development of Emergency Operating Procedure

Guidelines. Ad d i t i on'a l L ye the applicant's program for

compliance with Item I.C.1 of NdREG-0737 for the development'
,

,,

of Emergency Operating Procedures wilL be reviewed and reported

in a supplement to this Safety Evaluation Report.

)# B. Operating and Maintenance Procedure Program

%} The appticant has committed in the FSAR to a program in which

alL safety-related activities are to be conducted in accordance

with detailed written and approved procedures meeting the*

requirements of Regulatory Guide 1.33, Rev. 2e March 1978e

" Quality Assurance Program Requirements (Operation)", and

ANSI N18.7-1976/ANS 3.2.

The applicant uses the fotLowing cate,ories of procedures

for those operations performed by Licensed operators in the

control room:

''

.

-

J 3. u
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, :r - -- :- --- - =:_m- = = =:__ _ 2



.

_.__:__... _.- . .\--...--..._.-....-_.
*

* .

.

.
- )

.

:

.m
'. -y .-

--

.

Integrated Operations

System Operations
.

Off-Normal Conditions

Emergency Conditions

Alarm Response

Temporary Procedures

f)Otherprocedures
1

include the following areas:

Health Physics

Instrument Calibration
.

t

Radwaste

Fuel and Technical Instructions
o r
|4

Maintenance'
'

Material Control

Emergency Plan
*

Security Plan

Startup Tests

Surveillance

Fire Protection
i /
( 6 Our review disclosed that the applicant's program for use of

t'

| operating and maintenance procedures meets the relevant

requirements of 10 CFR Part 34, and is consistent with the

|
| guidance provided in Regulatory Guide 1.33 and ANSI N18.7-1976/

ANS 3.2, with the exception that an acceptable date for

I

i

f

. . . . _ _

.
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completion of procedures has not been prsvided. In

Amendment No. 2 to the Perry FSAR dated May 22, 1981,

the applicant indicated that the procedures would be

written for normal and emergency conditions ...J .....:.: J'
,

; Y '

:..' ' ; a-a' '.J to the extent practical for use during

the initial test program. This'is not acceptable. We

W
require procedures to be availabtejsix months prior to
fuel load, in accordance with Standard Review Plan

(NUREG-0800) Section 13.5.2.
.

C. Reanalysis of Transients and Accidents; Development
,

of Emergency Operating Procedures
_

,

I
_,

/ In letters of September 13 and 27e October 10 and 30, and

November 9, 1979, the Office of Nuclear Reactor Regulation

,

required Licensees of operating plantsi applicants for

operating Licenses and licensees of plants under construction

to perform analyses of transients and accidents, prepare

emergency procedure guidelinese upgrade emergency proceduress

and to conduct operator retraining. Emergency procedures are

required to be consistent with the actions necessary to cope

with the transients and accidents analyzed. Analyses of

transients and accidents were to be completed in earty 1980

'

-
..

/2-7 -

. . . _ _ _. _ _ _ _ _ _ . . _ _ _ _ _ _ _ . _ . _
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and implementation of procedu,res and retraining were to

be completed three months after emergency procedure guidelines

were established; howevere some difficulty in completing these

requirements has been experienced. Clarification of the scope

of the task and appropriate schedule revisions were included

in Item I.C.1 of NUREG-0737.

f" In a submittat dated June 30, 1980s the BWR Owners' Group

provided a draft of generic Emergency Operating Procedure
'

Guidelines for Boiling Water Reactors. The guidetines were
.

developed to compty with Task Action Plan Item I.C.1(3) as

.
clarified by NUREG-0737 and incorporated the requirements

,
for short-term reanalysis of smalL break Loss-of coolant

accidents and inadequate core cooling (Task Action Plan

I t em s I . C.1 (1) and I.C.1(2)). Additional information,

wes requested by the s t a f f and wa s submitted by the Owners'
f

31, 1981.% M M Mll W dt3 Yt /*'A~ {
l

,

Group on January This additional information $o-4
l M4; 'P:; ''i ;nde- : ':: - +- ' ' - - : . . . .' making a final

conclusion on the acceptability of the guidelines for

implementation on atL Soiling Water Reactors.

ffIna letter dated October 21, 1980, from D. G. Eisenhut

to S. T. Rogerse the staff indicated that the generic

; guidelines prepared by General Electric and the BWR Owners'
l
| G r o,u p were acceptable for trial implementation at six (6)

.! :. . ~..
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selected BWR facilities. The staff is considering changes

to the guidelines and their applicability to other Operating

License Applicants and Operating Reactors and anticipates

that the application of the guidelines, with some modifications,

wiLL be extended to the Perry Nuclear Power Plant. To date

the applicant has not committe,d to an acceptable program for

development of Emergency Operating Procedures to meet the

requirements of NUREG-0737, Item I.C.1. Therefore, the

staff has not determined if a Pilot Monitoring Review of

Selected Emergency Operating Procedures in accordance with

TMI Action Plan Item I.C.8 is required for the Perry Nuclear
'

i Power Plant. The staff has prepared draft guidetint. for
.

Long-term upgrading of Emergency Operating Procedures

(NUREG-0799) in accordance with Task Action Plan Item I.C.9.

These guidelines, as revised during the resolution of

r
~"

! public commentsi should be used in the preparation of the
!
| Perry Emergency Operating Procedures. Our review of the

| applicant's submittat for Emergency Operating Procedures

{ wiLL be completed prior to issuance of the operating License

and wilL be addressed in a supplement to this Safety

Evaluation Report.

,

|

1 3_ . .. -
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/ In accordance with NUREG-0737f Item I.C.7e NSSS vendor review;

of low power testings power ascension and emergency operating
!

t procedures is necessary to further verify adequacy of the-

i

j procedures. To date the applicant has not committed to a

i

i
satisfactory review of the procedures by the NSSS Vendore

i
j General Electric Corporationi prior to implementation of

i
these procedures. The staf,f wiLL confirm that this review

j

is coupleted prior to issuance of an operating license.
i 15.8 ANTICIPATED TRANSIENTS WITHOUT SCRAM

.

f Anticipated Transients Without Scram (ATWS) are events in

which the scram system (reactor trip system) is postulated
T

' to fail to operate as required. This subject has been

under generic review by the Commission staff for several

years.

hInDecember1978, Volume 3ofNUREG-0460," Anticipated
Transient Without Scram for Light Water Reactors" was issued

describing the proposed type of plant modifications we

believe are necessary to reduce the risk from anticipated

transients with failure to scram to an acceptable level.

We issued requests for the industry to supply generic

analyses to confirm the ATWS mitigation capability described

in Volume 3 of NUREG-0460. Subsequently, we recommended to

| L ~,'
_

_

- . . -
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the Commission that rulemaking be.used to determine any

future modifications necessary to resolve ATWS concerns

as welL as the required schedule for implementation of

such modifications. Perry Nuclear Power Planti Units 1

and 2 are subject to the Commission's decision in this

matter.

)It is our expectation that the necessary plant modifications,

wilL be implemented in noe to four years fotLowing a

Commission decision on ATWS. As a prudent courser to
.

further reduce the risk from ATWS events during the interim

. period before completing the plant modifications determined
<
'

/ by the Commission to be necessaryr we require that the
,

folLowing steps be taken:

1. An emergency operating procedure should be developed

for an ATWS evente including consideration of scram

indicatorse rod position indicatorse average power

range flux monitorse reactor vessel level and pressure

indicatorse relief valve and isolation valve indicatorse

and containment temperaturee pressure and radiation
|

indicators. The emergency operating procedures should

i

be sufficientty simple and unambiguous to permit prompt

operator recognition of an ATWS event.
,

I

~

' !. . S .t

.

O
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| 2. The emergency operating procedure should describe

! actions to be taken in the event of an ATWS

including consideration of manually scramming the

reactor by using the manual scram buttons, changing

the operation mode switch to the shutdown positions
.

i tripping the feeder breakers on the reactor protection
t

i system power distribution busesi scramming individual
i

i control rods from the back of the control room panele

tripping breakers from plant auxiliary power source
,

feeding the reactor protection systems and valving

out and bleeding off instrument air to scram solenoid -
/ T

, _, valves. These actions must be taken immediately

after detection of an ATWS event. Actions should

also include prompt initiation of the residual

heat removat system in the suppression pool cooling

mode to reduce the severity of the containment conditions

and actuation of the standby liquid control system

if a scram cannot be made to occur.

The GE Owners' Group is currently developing a set of

Reactivity Control Guideliness which wilL incorporate

the above steps for mitigating ATWS events. The applicant's,

procedure for mitigating ATWS wilL be reviewed under

the emergency operating procedure program as described in

Section 13.5.2. The results of-the staff review wilL be

reported in a supptement to this Safety Evaluation Report. .'

< ,:
.- ,
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PERRY NUCLEAR P0'JER PLANT EMERGENCY PREPAREDNESS
.

* -.

.

'

The Cleveland Electric Illuminating Company submitted a revised Emergency

Plan, dated May 22, 1981, as Appencix 13A in Amendment 2 to the Final Safety .

Analysis Report. This Plan, currently under review by the NRC staff, is

required to meet the new regulations for emergency planning which were pub-

lished in the Federal Register on August 19, 1980 and became effective on
-

"cvember 3,1980.

The regulations contain a revised Appendix E to 10 CFR Part 50, " Emergency
.

Planning and Preparedness for Production and Utilization Facilities", which

establishes minimum requirements for an acceptable state of onsite emergency

([ preparedness, and a new section 5' .47, " Emergency Plans", which specifies0

standards which must be met for both onsite and offsite emergency response.

This latter section incorporates the joint NRC/ FEMA standards for use in

evaluating State and local radiological emergency plans and preparedness.

NRC and the Federal Emergency Management Agency have agreed that FEMA will

nake a finding and determination as to the adequacy of State and local government
'

emergency response plans. NRC will determine the adequacy of the applicant's

! emergency response plans with respect to the standards listed in Section

50.47(b) of 10 CFR Part 50, the requirements of Appendix E to 10 CFR Part

50, and the guidance contained in NUREG-0654, " Criteria for Preparation ,

and Evaluation of Radiological Emergency Response Plans and Preparedness in

Support of Nuclear Power Plants" dated November,1980. After the above de-

terminations by NRC and FEMA, the staff will make a finding in the licensing ,

process as to the overall and integrated state of preparedness. In accordance
~

i

;?.-!O
.
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O with Section 50,47(a) of 10 CFR Part 50, an operating license will not be issued

1unless our overall finding is suc,h that the state of onsite and offsite emer-
| 'e assurance that adequate protective
I gency preparedness provides reaso

. I measures can and will be taken in the event of a radiological emergency.' .
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I/i DRAFT SAFETY EVALUATION REPORT
PERRY MUCLEAR POWER PLANT.J.

l-
?

The applicant has submitted security plans entitled " Perry Nuclear Power

.th
Plant Security Plan," " Perry Nuclear Power Plant Safeguards Contingency

T! Plan," and " Perry Nuclear Power Plant Security Force Training and Quali-
' 6' fication Plan," for protection.against radiological sabotage.
p-

E.
n '.
) As a result of our evaluation, certain portions of each of the above mentioned

plans were identified as requiring additional information or upgrading to .

h.. satisfy the requirements of 10 CFR 73.55 and Appendices B and C of 10 CFR

h; Part 73. The plans, when revised in accordance with our written comments,
t will be considered to meet these requirements. We are awaiting submittals

{- from the licensee in this regard.'
,;
C
t

An ongoing review of the progress of the implementation of these plans will
[

[ be performed by the staff to assure conformance with the performance require-

; ments of 10 CFR 73.
' g-

k, The ident'fication of vital areas and measures used to control access to
I these areas, as described in the plan, may be subject to amendments in the

b future based on a confirmatory evaluation of the plant to determine thoset

-.

| {, areas where acts of sabotage might cause a release of radionuclides in

![ sufficient quantities to result in dose rates equal to or exceeding 10 CFR
Part 100 limits..,

?-

i.
The applicant's security plans are being withheld from public disclosure

;,
' in accordance with the provisions of 10 CFR 73.21.

.
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SECTION 32 15 -OPEN AREAS
,

Transient and Accident Analysis (15)
.

9. We require the applicant to justify that operation with partial feedwater

heating to extend the cycle beyond the normal end of cycle would not result'

in a more limiting change in MCPR than that obtained using the as,sumption of
,

normal feedwater heating. Otherwise, operation with partial feedwater heat--

! ing will be prohibited.

10. The applicant must consider the generator load rejection without bypass and

the turbine trip without bypass as events of moderate frequency and take
!

them into account in the determination of operating MCpR.

11. We require additional infonnation from the applicant explaining why the -

generator load rejection without bypass was not the most restrictive transient

with regard to setting the operating limit MCPR since in both the GESSAR-238

'# and GESSAR-251 BWR/6 analyses, this event is most limiting.

12. The applicant must provide his analysis of abnormal operational occurrences

using the CDYN code.

13. The applicant must provide additional discussion of the shaft seizure accident

to verify that the criteria for infrequent events are satisfied when only

credit for safety grade systems is assumed.

14 ATWS procedures are to be submitted by the applicant for staff review and

approval.

TMI @ Recuirements (22.0.)

|
15. We are waiting for additional--infonnation- for- the following items:

f (1) I I . K . l . 5-

(2) -Ih K.l .10-
'

-
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15 TRANSIENT AND ACCIDENT ANALYSIS "
').

~

Introduction
.

Two groups of design basis events are evaluated in this section: a'nticipated
operational occurrences and accidents. In order for the analysis of events in
either group to be acceptable, it is required that a conservative model of the
reactor be used, and that all appropriate systems whose operation (or
postulated misoperation) would affect the event be included. Anticipated
operational occurrences are expected to occur during the life of the power -

plant and are analyzed to assure that they will not cause damage to either the
,

,

' fuel or to the reactor coolant pressure boundary and to assure that the
radiological dose is maintained within Title 10, Code of Federal Regulations,

'
Part 20 (10 CFR 20) guidelines. Design basis accidents are not expected to
occur, but are postulated because their consequences would include the

,

potential for the release of significant amounts of radioactive material.
They are analyzed to determine the extent of fuel damage expected and to

'

assure that reactor coolant pressure boundary damage, beyond that assumed,

' , , initially by the design basis accident, will not occur, and that the radiologi-
cal dose is maintained within 10 CFR 100 guidelines.

For loss-of-coolant accidents, the acceptance criteria for the emergency core
cooling system specified in Title 10, Code of Federal Regulations, Part 50.46
are: (1) the peak cladding temperature must remain below 2200 degrees
Fahrenheit; (2) maximum cladding oxidation must nowhere exceed 17 percent of

j the total cladding thickness before oxidation; (3) total hydrogen generation
j must not exceed one percent of the hypothetical amount that would be generated

if all the metal in the cladding cylinders, excluding the cladding surrounding
the plenum volume, were to react; (4) the core must be maintained in a
coolable gecmetry; (5) calculated core temperatures after successful initial
operation of the emergency core cooling system shall be maintained acceptably
low and decay heat shall be removed for the extended period of time required
by the long-lived radioactivity reraaining in the core.

!

,?; _'
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~~15.1 Anticipated Operational Occurrences

Anticipated operational occurrences are those transients resulting from single~

equipment failures or single operator errors that might be expected to occur
,

g during normal or planned modes of plant operation. The acceptance criteria
'' for these transients are based on General Design Criteria 10, 15 and 20.

Criterion 10 specifies that the reactor core and associated control and
instrumentation systems be designed with appropriate margin to assure that
specified acceptable fuel design limits are not exceeded during any condition
of normal operation, including the effects of anticipated operational -

occurrences. Criterien 15 specifies that sufficient margin shall be included
to assure that design conditions of the reactor coolant pressure boundary are
not exceeded during any condition of normal operation, including anticipated

| operational occurrences. Criterion 20 specifies that a protection system be
provided that initiates automatically appropriate systems to assure that'

,

specified acceptable fuel design-limits are not exceeded during any condition'

of normal operation including anticipated operational occurrences. Specific
acceptance criteria (Standard Review Plan) for the moderate frequency,

transients are:_..

(1) Pressures in the reactor coolant and main steam systems should be
maintained below 110% of the design values according to ASME Boiler and
Pressure Vessel Code, Section III, Article NB-7000, " Overpressure Protec-
tion." For Perry, which has a design pressure of 1250 pounds per square
inch gauge, the pressure should not exceed 1375 pounds per square inch
gauge during any anticipated operational occurrence.

(2) Fuel cladding integrity should be maintained by ensuring that the reactor -
core is designed to operate with appropriate margin to specified limits
during any conditions of normal operation, including the effects of
anticipated operational occurrences. For boiling water reactors, the
minimum value of the critical power ratio reached during the transient
should be such that 99.9% of the fuel rods in the core would not be
expected to experience boiling transition during core wide transients.
This limiting value of the minimum critical power ratio, called the

i 5- 1
12/08/81 27 PERRY SAFETY EVALUATION
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safety limit, will vary for different plants and/or product lines. For ''-
.

, ..
,'

'

Perry, the value is 1.06 (see Section 4.4).
.

!

(3) An incident of moderate frequency should not generate a more serious
plant condition without other faults occurring independently.

I

''
.

!

'

!
~

The applicant used the following conservative assumptions with respect to
'

initial power, scra.n reactivity, reactivity coefficients, and power profiles
in the analyses:

D4 (1) Initial power 104.4 percent of rated power (corresponding steam flow rate
.

105 percent of rated steam flow rate).
%d

--

(2) Scram reactivity characteristics accounting for end of-cycle conditions
I

which result in the most conservative effects. The slowest allowable_.

control rod scram motion is assumed with a scram worth shape for all the

.
control rods fully withdrawn at the end-of-cycle.

(3) Scram reactivity calculations incorporating a 20 percent safety
, conservatism factor (i.e. , rod worth of 0.80 x end-of-cycle rod worth).
|

This includes the effect of a stuck control rod as required by General
Design Criterion 26.

(4) Core burnup selected to yield the most limiting expected combination of
moderator temperature coefficient, void coefficient, Ocppler coefficient,
axial power profile, and radial pcwer distribution.

The transients analyzed involved the following reactor scrams:

(1) Reactor vessel high pressure,

'

.

.:-L -
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(2) Reactor vessel low wate.a level,..

L
~

j .

(3) Turbine stop valve closure,
.

(4) Turbine control valve fast closure,e

(5) Main steam line isolation valve closure,
,

I
(6) Neutron monitoring system scram.

.

| Time delays to trip for each scram signal were included in the analyses.
1

i
'

The transient events were categorized in terms of the following system
parameter variations: -

,

.

1. Decrease in Core Coolant Temoerature
,

,' ' Transients analyzed in this group included loss of feedwater heating,
feedwater control failure to maximum demand, pressure regulator failure
in the open direction, inadvertent opening of a safety / relief valve and
inadvertent residual heat removal shutdown cooling operation at reduced
pressure and temperature conditions of the reactor.

2. Increase in Reactor Pressure

Transients in this group included generator load rejection and turbine
trip with and without turbine bypass, inadvertent MSIV closure, loss of
condenser vacuum, loss of auxiliary power transformer, loss of all grid
connections and loss of all feedwater ficw. Failure of residual heat
removal shutdown cooling was considered for conditions of reduced
pressure and temperature of the reactor.

3. Decrease in Reactor Coolant Svstem Flcw Rate

Transients in this group included trip of one or both recirculation pump
motors and recirctlation ficw control failure to decrease ficw.

.

. .T. y -
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-1 4. Reactivity and Power Distribution Anomalies
%'

*

Transients in this group included rod withdrawal error at power, abnormal
startup of an idle recirculation loop and recirculation flow controller

j failure with increasing flow.

5. Increase in Reactor Coolant Inventory
.

The transient analyzed was inadvertent startup of the high pressure core
spray pump (feedwater flow control failure to maximum demand was covered
in category 1).

6. Decrease in Reactor Coolant Ir sentory
i

Inadvertent opening of a safety relief valve (covered in category 1).i .

The analysis of continuous control rod withdrawal during power operation was
made with the three-dimensional BWR Simulator code described in NEDO-20953,

, 1

"Three-Dimensional BWR Core Simulator," which has been approved by NRC. The*
'

_.

analyses of the other abnormal operational transients were performed using the
REDY ccmputer code described in General Electric Topical Report NEDO-10802,

" Analytical Methods of Plant Transient Evaluations for the General Electric
Boiling Water Reactor." .

The transient resulting in the hignest system pressure was a generator load
rejection without turbine bypass which resulted in a peak system pressure
about 144 pounds per square inch below the allowable maximum pressure of

1375 pounds per square inch gauge. Note, however, that the worst transient
for the American Society of Mechanical Engineers overpressure protection
report is an inadvertent main steam isolation valve closure with postulated
failure of the position switch scram (see Section 5.2.2).

For transients categorized under Decrease in Core Coolant Temperature, the
most severe transient is the loss of feedwater heating event with manual ficw

control. The resultant minimum critical pcwer ratio reached is 1.08 and the
peak vessel pressure is 274 pounds per square inch belcw the ASME code limit.

.

. 7- |
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For this transient; the applicants assumed a 100 degree Fahrenheit drop in
sv feedwater temperat'.re. The applicant has assumed operation of a thermal power

,
'

monitor (TPM) circuitry to initiate scram for this event. TPM is the primary
protection system trip in mitigating the consequences of this event. TPM is a
safety grade system and is designed to be single failure proof. TPM conser-
vatively estimates thermal power by passing the APRM signal through a time
constant. Surveillance testing of the TPM will be included in the technical
specifications.

Inadvertent safety /re' lief valve opening causes a decrease in reactor coolant
inventory and results in a mild depressurization event which has only a slight'

effect on fuel thermal margins. Changes in surface heat flux are calculated
to be negligible indicating an insignificant change in minimum critical power

,

ratio. Thus, the transient is found to be acceptable. The effect of
inadvertent safety / relief valve opening on suppression pool temperature is ,

treated in Section 6.2.

,' The applicants were asked to justify that operation with partial feedwater,

heating to extend the cycle beyond the normal end of cycle condition would not
result in a more limiting change in minimum critical power ratio than that
obtained using the assumption of normal feedwater heating. We require that
analyses be provided prior to operation in the mode if a decision is made to
operate in this mode. Until such analyses are provided we will condition the
license from operation in this mode.

For transients categorized under Decrease in Reactor Coolant System Flow Rate,
the most severe transient is that resulting from simultaneous trip of both
recirculation pump motors. As the pumps coast down, the core void fraction
increases, causing level swell in the reactor vessel and a decrease in neutron
flux. Turbine trip occurs because of high water level. The minimum critical
power ratio remains well above the safety limit and there is a small increase
in reactor pressure.

Increased recirculation flow because of flow control failure or startup of an
idle recirculation pumo would result in reactivity anomalies. These events

-

are not limiting transients and neitner primary pressure boundary nor fuel

O .:
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( ,) damage criteria are exceeded.. The transient which could cause unplanned "

" addition to coolant inventory is the inadvertent actuation of the high -

*
pressure core spray system. The high pressure core spray system actuation has
a small effect, because its flow is small compared to the recirculation flow..

The transient has little effect on fuel thermal margins and on reactor system
pressure.

Of the transients listed under Increase in Reactor Pressure, the limiting.

.
transients are pressure controller down scale failure and generator load

'f rejection without bypass which result in minimum critical power ratios of 1.13
and 1.10, respectively both above the MCPR safety limiting and therefore'

i acceptable. Tbe applicants have proposed however, that the generator load
rejsetion without bypass and the turbine trip without bypass transients be
classified as. infrequent events. The reclassification of these events has
been under review by the staff and has not been approved. We will require

,

that the applicant treat these events as being in the moderate frequency
category.

We also requested additional information as to why the generator load
rejection without bypass event was not the most restrictive transient with
regard to setting the operating limit minimum critical power ratio since in
both the GESSAR-238 and GESSAR-251 BWR/6 analyses. this' event is most

limiting. We will report on this item in c supplement to this report.
.

In analyzing anticipated operational transients, the applicants have taken
credit for plant operating equipment which is not normally reviewed by us
because it is not considered essential for safety. We have discussed the
application of this equipment generically with General Electric. Based on
these discussions, it is our understanding that the most limiting transient,
aside frcm generator trip without bypass, that takes credit for this equipment
is the excess feedwater event. Further, it is our understanding that the only
plant operating equipment that plays a significant role in mitigating this
event (excess feecwater) is the turbine bypass system and the level 8 high
water level trip (closes turbine stop valves). In order to assure an accept-

able level of performance for Perry, our position is that this equipment be
identified in the plant Tecnnical Specifications with regard to availability,

. : -* .
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; ( setpoints, and surveillance testing. The results of our review of the

'. Technical Specifications with respect to the level 8 trip and turbine bypass>

-

system will be addressed in Chapter 16.0.
. .

: As noted above, the operating minimum critical power ratio was also based in

| part on the REDY model described in NEDO-10802. During the staff review of

| NE00-10802, three turbine trip tests were performed at Peach Bottom 2. As
t

j discussed in Section 4.4, these tests indicated that the results obtained with
the REDY model are nonconservative for some events. We therefore require that.

the ODYN model, which has been approved by the staff, be used to analyze the ~
.

| following transients.

i
(1) For Thermal Limit Evaluation,

(a) Feedwater controller failure - maximum demand, .

(b) Generator load rejection without bypass,
(c) Turbine trip without bypass, and

~

(d) Main steam isolation valve closures. -

..

(2) For American Society of Mechanical Engineers Overpressure Protection

(a) Main steam isolation valve closure with position switch scram

failure (main steam isolation valve closure with flux scram).

We will review the results of these calculations to verify the acceptability
of the operating minimum critical power ratio.

15.2 Accidents
i

The applicants analyzed a pump shaft seizure and pump shaft break accident.
Reactor scram is sufficient to preclude violating the safety limit minimum
critical power ratio (1.06) and, therefore, no fuel damage occurs. The
reactor vessel pressure is maintained belcw the specified limit throughout the
event. However, tne analyses included the use of non-safety grade equipment,
in particular, the turbine bypass system. We require that the applicant
provide confirmation that preclucing the use of non-safety grade equipment

.

. .i' L
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l during these accidents will not result in violation of the safety limit
''

V minimum critical power ratio.
.

15.2.1 Anticipated Transients Without Scram

.

Background

'

Anticipated transients without scram (ATVS) are events in which the scram
system (reactor trip system) is postulated to fail to operate as required.
This subject has been under generic review by the Commission staff for several,

; years.
i

In December 1978, Volume 3 of NUREG-0460, " Anticipated Transients Without

Scram for Light Water Reactors" was issued describing the proposed type of
plant modifications we believe are necessary to reduce the risk from antici- ..

pated transients with failure to scram to an acceptable level. We issued
requests for the industry to supply generic analyses to confirm the anticipated

" transients without scram mitigation capability described in Volume 3 of,

.. - NUREG-0460, and subsequently we presented our recommendations on plant modifi--
cations to the Commission in September 1980. The Commission will determine
through rulemaking the required modifications to resolve anticipated transient
without scram concerns as well as the required schedule for implementation of
such modifications. Perry is subject to the Commission's decision in this
matter.

It is our expectation that the necessary plant modifications will be
implemented in one to four years following a Commission decision on antici-
pated transients witnout scram. As a prudent course, in order to further
reduce the risk from anticicated transient without scram events during the
interim period before completing the plant modifications determined by the
Commission to be necessary, we require that the following steps be taken:

(1) An emergency operating procedure should be developed for an anticipated
transient without scram event, including consideration of scram indica-
tors, rod position indicators, average power range flux monitors, reactor
vessel level and pressure indicators, relief valve and isolation valve

. D ,'
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h indicators, and containment temperature, pressure and radiation indica- ''

tors. The emergency operating procedures should be sufficiently simple
.

and unambiguous to permit prompt operator recognition of an anticipated
transient without scram event'.

(2) * The emergency operating procedures should describe actions to be taken in
the event of an anticipated transient without scram including consider-
ation of manually scramming the reactor by using the manual scram

,

buttons, tripping the feeder breakers on the reactor protection system
power distribution buses, scramming individual control rods from the back-

l
; of the control room panel, tripping breakers from plant auxiliary power
i source feeding the reactor protection system, and valving out and
' bleeding off instrument air to scram solenoid valves. These actions must

be taken immediately after detection of an ATWS event. Actions should
also include prompt initiation of the residual heat removal system in the
suppression pool cooling inode to reduce the severity of the containment
conditions; and actuation of the standby liquid control system if a scra:n

~~
cannot be made to occur.c

..

Early operator action as described above, in conjunction with the recirculation
pump trip, would provide significant protection for some ATWS events, namely

those which occur (1) as a result of common mode failure in the electrical
portion of the scram system and some portions of the drive system, and (2) at
lower power levels where the existing standby liquid control system capability
is sufficient to limit the pool temperature rise to an acceptable level.

We require the applicant to submit the ATWS procedures fe staff review and
approval. The acceptability of these procedures will be reported in a
sucplement to tnis SER.

.:,-'
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i
15.4 Rod Withdrawal Events

'

,

! 15.4.1 Inadvertent Rod Withdrawal at Low Power
!

,

' Discussion
.

.

The applicant has examined the design of the rod control system to ascertain if.

a single failure can lead to the uncontrolled withdrawal of a control rodi

'

during refueling and during startup and low power operation. During refueling
.

operations interlocks ensure that all control rods are inserted while fuel is
being handled over the core. When no fuel is being handled, a maximum of one.

rod may be withdrawn. However, the control system is designed (see,

53.tien 4.3.2) so that the core is subcritical with the highest worth rod
.

withcrawn. Finally, the removal (from the top) of a control rod is not
physically possible without removing the four fuel assemblies which surround
the rod.

_

The uncontrolled withdrawal of a rod during reactor startup is prevented by the
rod pattern control system function of the RCIS. This system is single-failure
proof and enforces the banked position withdrawal sequence. Thus rod with-
Jeawals other than those permitted in normal operation will be precluded.

Evaluation Findincs

The possibilities for single failures of the reactor control system which could
result in the uncontrolled withdrawal of control rods under low power startup
conditions have been reviewed. The RCIS prevents the withdrawal of control

rods in any but the design sequence. Thus the consequences of any rod with-
drawal are within the bounds of those for normal operation.

The staff, therefore, fincs that GCC 20, which requires that protection ce
automatically initiated, and GDC 25, wnich requires that a single failure of
the protection system does not result in violation of specified fuel design
limits, have heen satisfied.

_-
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15.4.2 Rod Withdrawal Error. at Power
.

*~

Discussion
.

The "at power" rod withdrawal error transient occurs when the operator makes a
procedural error and withdraws a rod continuously. While procedures call for
moving rods in small increments (a few notches) in the power range and pre-
scribes the sequence of such withdrawals, no hardware enforces this sequence..

Instead, the rod withdrawal limiter mode of the RCIS acts to limit the amount
by which a control rod or control rod gang may be moved in a single action.,

A statistical generic analysis of this event has been performed for BWR-6
reactors and is reported in Appendix 15B of the GESSAR II. It is also reported
in Appendix ISB of the Perry FSAR.

For the statistical analysis, anticipated operating states (including rod
patterns) are developed for several cycles of a BWR-6. These states are

-

examined to establish the anticipated MCPR values as a function of core power.
I

A Technical Specification curve of allowable initial MCPR (IMCPR) as a function
of power is then defined so that there is margir between this liInit and the
expected plant performance. The change in MCPR (t.MCPR) is then calculated for

ganged rod withdrawal events which are initiated from reactor states (rod
patterns) used to establish the IMCPR curve (analyses have shown that ganged
withdrawals are always more limiting). The t.MCPR values are then expressed as
a function of withdrawal distance and core power, and withdrawal distances arei

determined as a function of initial power, such that there is a 95 percent|

procability with 95 percent confidence that the safety limit MCPR for the core
will not be violated. The curve of withdrawal limit as a function of initial
power is then divided into two segments--above 70 percent of full power and

| between 20 and 70 percent of full power--and constant values of the withdrawal

distance defined for each segment. The rod witharawal limiter is then designed
j to enforce these limits which are 12 in. above 70 percent of full power and
| 24 in. between 20 and 70 percent of full power. Below 20 percent of full

;:ower, rod motions are constrained by the rod pattern control system mode of
( the RCIS.

.

.
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The staff has reviewed the analysis of the rod withdrawal event at power and
"

conclude that it is acceptable. This conclusion is based on the following: .

(1) The BWR simulator code, which'has been reviewed and approved by the staff,
was used to perform the analyses.

F

(2) The data base used for the analyses covered the range of BWR-6 sizes and,

exposure cycles.

(3) The allowed withdrawal distances are conservative with respect to the
calculated results.

(4) The Technical Specification values of the permitted initial MCPR as a
| function of core power are conservative with respect to the calculated

values.

,

It should be noted that this analysis is not applicable to a control cell
~

( loading strategy or high-energy /high-discharge exposure cycles. Use of-such

cycles in the Perry reactor will require that compliance checks ,be performed"
.

and documented to demonstrate the applicability of the generic analysis.

Evaluation Findincs

The possibilities for single failures of the reactor control system which could
result in uncontrolled withdrawal of control rods beyond normal limits under
power operation conditions have been reviewed. The scope of the review has

( included investigations of possible initial conditions and the range of

| reactivity insertions, the course of the resulting transient and the instru-
mentation response to the transient. The methods used to determine the peak

fuel rod response, and the input into that analysis, such as power distribu-
tions, rod reactivities, and reactivity feedback effects of moderator and fuel
temperature changes, have been examined.

.

The staff concludes that the requirements of GDC 10, 20, and 25 have been met.
This conclusion is based on the fact that the applicant nas met the require-

_

ments of GCC 10 that the specificed acceptable fuel design limits are not
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./ exceeded, GDC 20 that the reactivity control systems are automatically initi- -

ated so that specified acceptable fuel design limits are not exceeded, and
GDC 25 that single malfunctions in the reactivity control systems will not
cause the specified acceptable fuel' design limits to be exceeded. These

requirements have been met by comparing the resulting extreme operating con-
ditions and response for the fuel (fuel duty) with the acceptance criteria for
fuel damage (for examples, critical heat flux, fuel temperatures, and clad
strain limits should not be exceeded) to ensure that fuel rod failure will be
precluded for this event. The basis for acceptance in the staff review is that
the applicant's analysis of maximum transients for single error control rod
malfunctions have been confirmed, that the analytical methods and input data
are reasonably conservative, and that specified acceptable fuel design limits
will not be exceeded.

15.4.7 Operation of a Fuel Assembly in an Improper Position - Fuel .

Misloading Event

c Discussion

Two sorts of fuel misloading events may be considered--misorienah. ion of a fuel

assembly in its proper location, and loading a fuel assembly into an improper
location. The first of these events has trivial consequences for a C-lattice
in the first cycle because the assembly fuel design is symmetric with respect
to rotation. The slight tilt in the assembly caused by the misorientation has
a negligible effect on the thermal-hydraulic performance of the fuel in the
first cycle and tends to improve that performance in succeeding cycles.

The initial core consists of three bundle types with average enrichments that
are hign, medium, or low with correspondingly different gadolinia concentra-
tions. The fuel bundle loading error involves interchanging a bundle of one
enrichment with anothee bundle of a different enrichment. The following fuel
loading errors can be conceived for an initial core:

(1) A hign-enriched bundle is misloaded into a icw-enriched bundle location.

(2) A medium-enriched bundle is misloaded into a low enriched buncle location.
.
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(3) A low enriched bundle is misloaded into a high enriched bundle location.
..

-

(4) A low-enriched bundle is misloaded into a medium enriched bundle location.,

:; .

.

(5) A medium enriched bundle is misloaded into a high enriched bundle;

) location.
1

(6) A high-enriched bundle is misloaded into a medium enriched bundle
{ location.
t

Because all low-enriched bundles are located on the core periphery, the two

'
possible fuel loading errors consisting of tne misloading of high or medium-
enriched bundles into a low enriched bundle location (Types 1 and 2 from above)
are not significant. In these cases, the higher reactivity bundles are moved
to a region of lower importance resulting in an overall improvement in
performance.

Types 3, 4, and 5 make up a class of events which consist of misloading a,

bundle into a location intended for a higher enrichment. In this, case if the
lower enrichment bundle is loaded next to an LPRM string the detector response
will be different from that in a properly loaded four-bundle array. Two

effects are present--a reduction in detector response due to the low enrichment
bundle and an increase due to the softened neutron spectrum resulting from the
decreased thermal absorption present (due to the lower enrichment). The latter
effect dominates and the detector reads tco high--a conservative direction.

A bounding misloading event analysis was performed for the Perry reactor by
neglecting the spectral softening effect for the Type 3 event. It is assumed
that the four bundle array containing the misloadec bundle is put on operating
limits. Because of the under-response of the LPRM string, the mirror image
bundles (which are properly loaced) will exceed operating limits. A change of
0.11 in CPR is calculated for this event along with a change of 0.9 kilowatts
per foot in LEGR.

If the spectral softaning effect is taken into account, the Type 6 event is
limiting. For this event--loading a hign enrichment bundle into a medium

..
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- . enrichment location--the initial effect is small since there are different -

amounts of gadolinium in two bundles such that their reactivities are similar.~

However, as the gadolinium burns out, the high enrichment bundle becomes
increasingly more reactive than the medi'um enrichment bundle. If, at the end

j of cycle, one of the mirror four-bundle arrays (assumed to be instrumented) is
| placed on operating limits, the array containing the misloaded bundle will

exceed ifmits.

!

The consequences of this type of event have been analyzed for a similarly
loaded BWR/6. The results show a change in CPR of 0.30 and a change in LHGR

'

g

j rate of 1.4 kilowatts per foot.

!'

i
j The analyses were performed with the BWR Simulator code which has been reviewed

and approved by the staff. In all cases, the changes in thermal parameters
.

(CPR and LHGR) are well within the operating margins for these quantities. We
conclude that tne analysis of the fuel misloading event is acceptable.

Evaluation Findings

The staff has evaluated the consequences of a spectrum of postulated fuel
loading errors and concludes that the analyses provided by the applicant have
shown for each case considered that either the error is detectable by the
available instrumentation (and hence remediable) or the error is undetectable
but the offsite consequences of any fuel rod failures are a small fraction of
10 CFR Part 100 guidelines. The applicant affirms that the available
instrument will be used before the start of a fuel cycle to search for fuel
loading errors.

The staff concludes that the acplicant has met tne requirements of GDC 13 with
rescect to providing adequate provisions to minimize the potential of a mis-
loaded fuel assembly going undetected and meets 10 CFR 100 with respect to

| mitigating the consequences of reactor operations with a misloaded fuel

| assembly. These requirements have been met by providing acceotable procedures

and design features that will minimize the likelinood of loading fuel in a
location other than its designated place.

!
|

~
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[) 15.4.9 The Rod Drop Accident .'~

;- Discussion
.

The postulated rod drop accident occurs when a rod which has been stuck in theq

f upper portion of the core becomes disconnected from the rod drive, the drive is
subsequently withdrawn, and the rod becomes unstuck and falls rapidly onto the
drive. This results in a power excursion which could, under certain circum-

f stances, rest:lt in local fuel damage.

The consequences of the rod drop accident depend chiefly on the amount of,

' | reactivity inserted into the core by the dropping rod and on the initial

! thermal hydraulic conditions of the core. Dependence on rod drop speed,
Doppler feedback coefficient, the shape of the scram curve, and the scram speed'

are less pronounced. The analysis of the rod drop accident has been performed .

on a generic basis by the General Electric Company and is reported in NEDO-
10527, " Rod Orop Accident Analysis for Large Boiling Water Reactors," and

Supplements 1 and 2 to that report. The calculation is performed under the
.

following conservative assumptions:
.

(1) No thermal-hydraulic feedback is assumed.

(2) The least negative Doppler coefficient which is anticipated is used.

(3) The rod drop speed is assumed to be that measured for the rod design plus
three standard deviations.

(4) The scram speed is the Technical Soecification value.

(5) The shape of the scram curve is assumed to be that which starts with all
rods out of the core. This configuration results in the longest delay
before significant reactivity is inserted into the core.

In addition, the calculational model contains conservatism. For example, the

axial flux shace is assumed to remain constant throughout the excursion. This

means that the energy ceposition in the hot pellet is maximized.
.-

_
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[ The enthalpy rise in the hot pellet is plotted as a function of the worth of I
'

the dropped rod in NE00-10527, Addendum 1. For the design calculation
. described above', a rod worth of approximately 1.4 percent reactivity change is
f required to produce an enthalpy rite of 280 cal /gm, which is the staff
{ acceptance criterion.
t

To assess the extent of the conservatism in the assumption of no thermal-
i hydraulic feedback in the design calculations, the staff consultant, Brookhaven

National Laboratories, performed a series of calculations which included this
effect. The results are reported in BNL-NUREG-28109, " Thermal-Hydraulic ^

Effects on Center Rod Drop Accidents in a Boiling Water Reactor," July 1980.
( These results show that if thermal-hydraulic feedback is included in the cal- -

culations, the resulting enthalpy rise is less than 140 cal /gm for a rod worth
of 1.4 percent reactivity change. Thus it may be concluded that a large con-
servatism factor exists in the design calculations.

.

The Perry reactor has a rod pattern control system which enforces the banked
~

position withdrawal sequence. This sequence has been described in NEDO-21231,4

.
"Sanked Position Withdrawal Sequence," September 1976. This document shows
that the maximum worth of a potential dropped rod during withdrawal of the
first 50 percent of the rods is 0.62 percent reactivity change during the first
cycle and is less during succeeding cycles. *

The maximum worth potential dropped rod during withdrawal of the second

50 percent of the rods is 0.75 percent reactivity change during the first cycle
and 0.83 percent reactivity change during the equilibrium cycle. Using the
largest of these values, the design calculation would predict an enthalpy rise
of 135 cal /gm. The cmiculation with thermal-hydraulic feedback would predict
less than 75 cal /gm.

In view of the low value of maximum fuel enthalpy cladding failure would not be
expected. However, for purposes of evaluating environmental consecuences, it
is conservatively assumed that 770 rods suffer cladding failure. Similarly,
the low value of fuel enthalpy would result in an insignficant pressure pulse
in the core.

.|
01/18/82 15 ,8 PERRY SER INPUT SEC 15.4
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(- Evaluation Findings -

.
,
P

The staff concludes that the analysis of the rod drop accident is acceptable
,

The applicant met the requirements'of GDC 28 with respect to preventing
,

{ postulated reactivity accidents that could result in damage to the reactor

j coolant pressure boundary greater than limited local yielding or cause
j sufficient damage that would significantly impair the capability to cool the

f core. The staff has evaluated the applicant's analysis of the assumed control
j rod drop accident and finds the assumptions, calculational techniques, and

consequences acceptable. Because the calculations predict peak fuel enthalples

i less than 280 cal /gm, prompt fuel rupture with consequent rapid heat transfer
i to the coolant from finely dispersed molten U02 was assumed not to occur.

In view of the low fuel enthalpy for the maximum with rod no significant
pressure pulse is anticipated. The staff believes that the calculations
contain sufficient conservatism, both in the initial assumptions and in the .

analytical models, to ensure that primary system integrity will be maintained.

,.~

l

. . .
,
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4' 4$ RADIOLOGICAL CONSEQUENCES OF DESIGN BASIS ACCIDENTS
'

5
.,

In order to demonstrate the adequacy of the plant's
,

engineered safety features, the applicant calculated

; the offsite consequences which could result from the

i
' occurrence of each of several design basis accidents

and presented the results of these computations in the

{ FSAR.

We have independently performed similar calculations
,

in order to confirm the effectiveness of the engineered
.

safety features. The staff's computed doses for these
.

_

potential accidents are listed in Table 15-1. Where

these doses are significantly dependent upon plant'

conditions at the time of the accident, or arise

through multiple leakage paths, separate doses for

extreme conditions or separate dose contributions from

the individual Leakage paths have been Listed. The
~

computed doses in Table 15-1 are in a form which allows
,

direct comparison with the dose guidelines of 10 CFR .

Part 100.11, and are expressed as rems of thyroid

and whole body exposure.

The procedures used in our review were consistent with
,

!

the aoplicable Standard Review Plan Sections and

|

I

.

! , I- LC
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Regulatory Guides. The values of the atmospheric diffusion

parameters (X/Q's) in all of the computations discussed
.

below are those presented in Section 2.3.4 of this report.

Other assumptions are discussed in the following sections
i

and are outlined in Tables 15-2 through 15-4.

i
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15.X.1 LOSS-OF-COOLANT ACCIDENT (RADIOLOGICAL CONSEQUENCES)

; A design basis Loss-of-coolant accident was postulated
,

! for the Perry Nuclear Power Station using the methods
I

| described in the Appendices to Standard Review Plan
;

| 15.6.5 and in Regulatory Guide 1.3. To mitigate the

consequences of this accident, the plant design includes

two major active systems: the annulus exhaust gas
.

treatment system (AEGTS) and the main steam isolation

valve Leakage collection system (LCS), both discus' sed

earlier in Section 6.5. The AEGTS filters and exhausts
,

air from the secondary containment to prevent diffusive

loss of airborne iodine from the plant, while the LCS
.

prevents fission. product gases from Leaking into the'

,

turbine building via the main steam Lines. Together,

these systems assure that any leakage to the secondary

containment passes to the environment only through the

AEGTS. In addition to the leakage from the secondary

containment, however, the possibility exists of leakage

from the primary containment directly to the

environment. Such unfiltered leakage to the environment

is termed " bypass".

.
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Computed potential thyroid doses are predominately

dependent upon the assumed distribution of containment
.

Leakage between the bypass and ESF-filtered pathways.
t

The computed doses for this accident are Listed in
,

Table 15-1, and the assumptions used in these
t

computations are outlined in Table 15-2.
,

.
.

The doses computed for this accident are less than the

guideline values of 10 CFR Part 100.11, and we conclude

that the Perry Nuclear Power Station is adequately

designed to mitigate the offsite consequences arising .

from a loss-of-coolant accident.

.
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15.X.2 CONTROL ROD DROP ACCIDENT

|
.

In this postulated event, the highest worth control rod
i

, becomes decoupled from its drive mechanism at a fully
I

i inserted position in the core. The drive mechanism
i
j is withdrawn, but the decoupled control rod is assumed

; to be stuck in place. At a later moment, the control rod

| suddenly falls free and drops out of the core. This

results in the insertion of a large positive reactivity

into the core and results in a localized power excursion.

The termination of this excursion is accomplished by .

automatic safety features, and no operator action is

required..--

,

/

The Perry plant has a rod control and information system

(RCIS) that will limit the worth of any control rod by

regulating the withdrawal sequence. The RCIS uses

redundant input to provide assurar.ce of control rod

position. The applicant has estimated that such a rod -

drop would result in the failure of the cladding of 770
.

fuel rods with 6 rods melted.
.

|
'

In evaluating the radiological consecuences, we have

used the applicant's estimate for failed fuel rods,

,

-

!
-

|
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' "' *' with the amount of activity accumulated in the fuel
.

clad gap as given in R,egulatory Guide 1.77. The

failed fuel rods release fission products to the primary
I

coolant and ultimately to the environment. The

assumptions used for this analysis are Listed in Table

15-3. The calculated doses Listed in Table 15-1, -

| are welL within the dose guideline values of 10. CFR Part

I
j 100. Based on our review, we conclude that the Perry
I

,,

{
Nuclear Power Plant is effectively designed to control

the rel' ease of fission products folLowing a postulated

control rod drop accident.
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I a

w/

e

4

e

e

b

| [ 1.~-

-- -

_ - - _



. - . _ . . . _ . . . - - . . ... - ....-~. . .- - - _ ~ . . - - - . . - - . . . . . - .-

I
-

. . -

. .
;..

i

:

As t,3 -- ,. g _.

'

f
'. / \

-

15.X.3 FUEL HANDLING ACCIDENT '

A postulated fuel handling accident was evaluated using

assumptions consistent wi th pos i tion C .1.a th rough C .1. k

of Regulatory Guide 1.25. The kinetic energy of a sing'Le

falling fuel assembly was assumed to break open the

maximum possible number of fuel rods using perfect
.

mechanical efficiency. Instantaneous release of noble

gases and radiciodine vapor from the gaps of the broken

rods was assumed to occur, fotlowed by the release of

these activities through the pool water. Radiation .

monitors located within the normal ventilation system

are designed to shut down that syste,m and activate the

FHAES, such that no significant fraction of the release

could escape untreated. The FHAES has been described

earlier in section 6.5, and this system would

automatically respond to a radioactivity release from a

fuel handling accident.
.

A list of the assumptions obtained for Perry by the

application of Regulatory Guide 1.25 positions is

:ontained in Table 15-4 The amount of radiciodine

described in position C.1.d and used here is extremely

.

.
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conservative, and is s.everal times larger than that

permitted by the vapor pressure of elemental iodine.
.

The offsite doses computed using these assumptions are-

| Listed in Table 15-1, and are welL within the guideline
t

values of 10 CFR Part 100. The fuel handling and storagei

provisions also meet the applicable portion of General

Design criterion 61, (i.e., "(3) with appropriate

containment, confinement, and filtering systems,")

The staff, therefore, concludes that the plant features

designed to mitigate the consequences of fuel handling
~

accidents are adequate.

In the staff's review of th? spent fuel cask drop

accident, it was noted that the potential vertical

drop distances onto hard surfaces were less than 30

feet and that the cask is not permitted to travel over

spent fuel or safety-related equipment. Because the
1

-

most severe drop is within the designed strengths of the

barriers to fission product release, the radiological

j consequences of a spent fuel cask drop accident have not

|

been evaluated (a s specified in Standard Review Plan

15.7.5).
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''~' 15.X.4 STEAM LINE BREAK ACCIDENT
! .

I One of the four main steam' Lines was postulated to'

i

I

. rupture between the outer isolation valve and the

turbine control valves. The applicant'has analyzed this

hypothetical accident and has concluded that no more than

64,300 kilograms of steam and reactor coolant would be

Lost through the break prior to its automatic isolation.

i This loss is sufficiently large to conservatively

i encompass the coolant release which might occur during

any steam line failure outside containment.
.

Our evaluation of this accident fotlowed the procedures

outlined in Standard Review Plan 15.6.4, " Radiological'

Consequences of Main Steam Line Failure Outside

Containment," and in Regulatory Guide 1.5, " AssumptionsI

Used for Evaluating the Potential Radiological

Consequences of a Steam Line Break Accident for Boiling
,

|
' Water Reactors." We assumed that all water and steam ,

I

|
Lost through the break contained the same concentration

,

of radioactive isotopes as the reactor coolant, and that
~

alL of this radioactivity was released directly to the

environment as an airborne contaminant.

t
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Two reactor coolant conditions were assumed for the

evaluation. In case 1, the coolant was assumed to be

contaminated to the limit allowed by the Standard

Technical Specifications for boiling water reactors

during normal operation, which is a concentration of 0.2

microcuries per gram of dose equivalent I-131. In Case

2, a concentration of 4.0 microcuries per gram of dose

equivalent I-131 was assumed (this being the Standard,

Technical Specification Limit above which the reactor

would be required to be shutdown). The Standard Review
2

Plan acceptance criteria are less than the guideline
.-

values of 10 CFR Part 100.11 for Case 2, and less than

10% of these values for case 1. Dose equivalent I-131

is defined as a mixture of five iodine i sotopes yielding

the same inhalation dose as the stated amount of pure

I-131. We have also considered the amounts of 13 noble

gas isotopes which wouLd also be expected to be '

dissolved in the coolant due to the same fuel Leakage

processes which would lead to iodine contamination.

The calculated doses are Listed in Table 15-1, and are

less than the appropriate acceptance criteria.

Therefore, we conclude that the dose c:nsequences of

..
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this accident are sufficiently mitigated by Limits

upon the reactor coolant activity and isolation

valve closure time, and that the design of the plant

with respect to this accident is acceptable.
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| 15.X.5 SMALL LINE FAILURE
!

I "

General Design Criterion 55 specifies provisions to
;

! assure isolation of aLL pipes carrying reactor coolant
I

which penetrate the containment building. Exempted from

these specifications are smalL diameter pipes which must
,

be continuously connected to the primary coolant system
.

in order to perform necessary functions. For these
i
"

Lines, generally called instrument Lines, methods of

;
mitigating the consequences of a rupture are necessary

due to the lack of isolation capability.
.

The instrument lines at Perry contain 1/4 inch

'
- diameter flow restriction orifices to Limit the loss of
i

' '

coolant during the time needed to respond to an instrument

line rupture by shutting down and depressurizing the
~

reactor. AlL instrument lines at Perry which penetrate

containment terminate in spaces processed by ESF filters.

Thus, with respect to instrument line breaks at Perry,

the design is equivalent to that of the recently reviewed

Clinton Power Station where the application of conservative

assumptions showed that the doses are smalL fractions

of the 10 CFR Part 100 exposure guideline values. Thus,
,

1

we find that the Perry design is acceptable with respect

to this accident.
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TABLE 15-1

RADIOLOGICAL CONSEQUENCES OF SELECTED DESIGN BASIS ACCIDENTS

i-

0-2 hour Doses, Exclusion 0-30 Day Doses, Low *

j Area Boundary, Rem Population Zone, Rem
! POSTULATED ACCIDENT Thyroid Whole Body Thyroid Whole Body
i

,

{ Loss of Coolant4

Total 120 9.0 152 3.1

Steam Line Break

Case 1 4.4 <0.1 0.54 <0.1
,

Case 2 89 <0.2 11 <0.1

Control Rail Drop 1.3 0.13 0.9 <0.1

Fuel Handling

Inside containment 6.9 0.94 2.4 0.12

Outside containment 7.2 1.0 0.9 0.12

Loss-of-Coolant Accident Doses

|
during intervals within first
30 days at Low Population Zone

0-2 hours 15 1.1 ,

f 2-8 hours 40 1.2 i
O 8-24 hours 28 0.5". 1-4 days 42 0.23* 4-30 days 27 0.1

I
f,

'

.
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TABLE 15-1 (Continued)

RADIOLOGICAL CONSEQUENCES OF SELECTED DESIGN BASIS ACCIDENTS '

l
Atmospheric Diffusion Parameters

Exclusion area boundary:

0-2 hours 6.7 x 10-4 seconds / cubic meter
ILow population zone boundary:

0-8 hours 8.2 x 10-1 seconds / cubic meter
8-24 hours 5.2 x 10-1 seconds /cubi. meter .

1-4 days 1.9 x 10-1 seconds / cubic meter .

4-30 days 4.7 x 10-6 seconds / cubic meter

Minimum Exclusion Area Boundary Distance 863 meters
Low Population Zone Distance 4002 meters
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TABLE 15-2
\

"

-, ./ ASSUMPTIONS USED IN COMPUTING LOSS OF COOLANT
ACCIDENT DOSES

$
-

'

Power Level 3834 Mwt, maximum inventory

- Free Containment Volumes
| Primary 1.5 x 10,s. cubic feet

i Secondary 4.5 x 105 cubic feet

Primary Containment Leak Rate 0.20%/ day
.

By pass Fraction 4%i
.

I'
.

! Main S team Line Isolation 1.67 standard cuoic feet / min
] Valve Leak Rate (4 Linec) (25 standard cubic feet /hr/

valve)
9

.

Annutus Exhaust Gas
Treatment System

iodine filter efficiency 99% (all iodine ,soecies)
flow rate 1950 cubic feet / minute

.

Initial Fractions of Core
Inventory Available for

' Leakage
iodine 25%
noble gas 100%

|

|

.
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t ''' TABLE 15-3

I
,

ASSUMPTIONS USED IN COMPUTING R00 DROP |

| ACCIDENT DOSES

i

j Power Level (Mwt) 3834

Peaking Factor 1.55

Number of Fuel Rods Perforated 770

Number of Fuel Rods Melted 6
!

! Total Number of Rods in Core 46,376
|

Condenser Leak Rate (%/ day) 1.0

Fraction of Fission Product Inventory Release to Coolant

Iodines 50%
released to condenser 10%
available for release after
plate-out and partitioning 10%

.,

'/

Nob (e Gases 100%
''- released to condenser 100%

Atmospheric diffusion values

0-2 hour, Exclusion Boundary 6.7 x 10-3
0-8 hour, Low Population Zone 8.2 x 10-5

.
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TABLE 15-4
i
j ASSUMPTIONS USED IN COMPUTING FUEL HANDLING

ACCIDENT DOSES'

!
I

i Power level (Mwt) 3834
i

j Peaking factor 1.55

|
Number of fuel rods damaged 108

1

! Total number of rods in core 46,376 .

!
Filter Efficiencies ,

Inside containment ,

Organic 99%
Elemental 99%

.

Outside co'ntainment
Organic 95%
Elemental 95%

''
'

Shutdown Time (hours) 24

~'

Inventory released from damaged rods

Iodine and Noble Gases 10%
Kr 85 35%

Iodine fraction

Organic 0.25
Elemental 0.75

-

Atmoseheric diffusion values
|

10-3| 0-2 hour, Exclusion Boundary 6.7 x

0-8 hour, Low Population Zone 8.2 x 10 ,5

. -
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Ccel m ta ntt @~7~ Ofs M.s .

1 TMI -2 Requirements (22.0) _

j / 15. We are waiting for additional information for the following items:
XXXX3XXX-

| (1) II.K.1 5
| (2) II.K.1 10 .

| (3) II.K.3.3
?

(4) II .K.3.16
I (5) II . K.3.17 .

!

(6) II . K.3.18'

j (7) II.K.3.21

| (8) II.K.3.25
i

(9) II.K.3.30

(10) II.K.3.31
.

(11) II.K.3.45

( Items 2,3,4 and 9 are confirmatory. We have agreed with the applicant's
,

proposed plan for resolving these issues. We require documentation to close

them,

The applicant has not yet provided the information we require regarding the
f TMI Action Items, including the measures for hydrogen control in the event
r

I of a degraded core accident.

|
.
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22.0 TMI-2 RE0VIREMENTS .

l;
i,

/,,II.B.1 Reactor Coolant System Vents
7

[.

e
Requirements: See Item II.B.1 of NUREG-0737, November 1980

I
E

Ofscussion and Conclusions .

In a letter dated November 5, 1981 from Dahyn R. Davidson (CEI) to R. L.
Tedesco (NRC), the applicant has stated that the primary venting capability is I

provided by the 19 power operated safety / relief valves. Each of the safety g,

'

relief valves is seismically and Class 1E qualified and the air supply to the
eight valves which comprise the automatic depressurization system is seis-
mically qualified. These valves can be manually operated from the control- j

room to vent the reactor coolant system. Emergency procedures undertaken to
assure core cooling under accident conditions will at the same time result in .

.

system venting and hence no specific venting procedures have been provided.
Positive position indication for each valve will be provided in the control
room as discussed under item II.O.3 of this chapter. Additional venting
capability is provided via a reactor vessel head vent valve and thrcugh'

Nooperation of the turbine driven reactor core isolation cooling system.
additional accident analyses have been provided as a result of a break in any

i

of these vent lines because a more bounding complete steam line break is oart'
s

of the plant's design basis. This is acceptable to us.

.
i
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II.B.2 DESIGN REVIEW OF PLANT SHIELDING AND ENVIRONMENTAL QUALIFICATION OF

EQUIPMENT FOR SPACES / SYSTEMS WHICH MAY BE USED IN POSTACCIDENT

OPERATIONS

Position

With the assumption of a postaccident release of radioactivity equivalent to
that described in Regulatory Guides 1.3 and 1.4 (i.e., the equivalent of 50% of
the core radioiodine,100% r f the core noble gas inventory, and EE of the core
solids are contained in the primary coolant), each licensee shall perform a,

radiation and shielding-design review of the spaces around systems that may, as
a result of an accident, contain highly radioactive materials. The design -

review should identify the location of vital areas and equipment, such as the
control room, radwaste control stations, emergency power supplies, motor, . _ ,

( control centers, and instrument areas, in which personnel occupancy may be
,

~' unduly limited or safety equipment may be unduly degraded by the radiation
fields during postaccident operations of these systems.

Each licensee shall provide for adequate access to vital areas and protection
of safety equipment by design changes, increased permanent or temporary
shielding, or postaccident procedural controls. The design review shall

determine which types of corrective actions are needed for vital areas through
the facility.

Discussion and Conclusion

In Section 12.6 of the Perry nuclear power plant FSAR, the applicant describes-

the radiation and shielding design review for access to areas in postaccident
situations.

The source terms used by Cleveland Electric Illuminating Company (CEI) in
their evaluation are those established in NUREG-0737 for liquid-containing

i

systems and gas-containing systems. ,

10/20/81 -1P l 1 ' 2- PERRY /TMI SER II.B.2
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The systems designed to function after an accident included: containment, -

.' residual heat removal system, core spray system, reactor core isolation
I

| cooling system, and postaccident sampling system. It is not clear whether the

| standby gas treatment system and the gaseous radwaste system are designed to

function after an accident. The applicant should verify that these systems
were included in the review or explain why these systems were excluded. This

| Is an open item. The applicant has stated that other systems and areas will
be isolated and are not necessary for postaccident operations.'

;

Vital areas for the Perry nuclear power plant assumed to require postaccident -

personnel access include: the control room and technical support center for
continuous occupancy; the remote shutdown panel for frequent occupancy; and
the sampling station and sample analysis area for infrequent occupancy. These

areas meet the occupancy and radiation design objectives given in Table 12.6.1
and meet the requirements of NUREG-0737 and GDC 19. Other areas are not -

-

considered vital due to remote operations capability.

, = ~ . . .

( ,

Time-dependent source terms were used to determine dose rates for vital areas
'# and vital area access routes. Tables of isotopes and gamma ray source terms

and maps providing zonal, postaccident dose rates are provided.

On the basis of our review, we have concluded with the exception of
clarification on whether the standby gas treatment and gaseous radwaste system
were designed to function af ter an accident, that the applicant has performed
a radiation and shielding design review for vital area access in accordance
with Item II.B.2 of NUREG-0737.

Special Problems

In order to complete our review of TMI-related items, the applicant should
provide information clearly indicating that the standby gas treatment system
and/or the gaseous radwaste system were designed to function after an accident
or explain why they were excluded.

-

w

;.'. - 3
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s_) NUREG-0737, 11.8.3 - Post Accident Sampling Capability -

Recuirement
~

Provide a capability to obtain and quantitatively analyze

reactor coolant and containment atmosphere samples, without

radiation exposure to any individual exceeding 5 rem to the

whole body or 75 rem to the extremities (GDC-19) during and-

following an accident in which there is core degraJatio,n.
Materials to be analyzed and quantified include certain

a'e indicators of severity of coreradionuclides tnat r

damage (e.g., noble gases, iodines, cesiums and non volatile

isotopes)r hydrogen in the cont :qment atmosphere and total
,

dissolved gases or hydrogen, boron and chloride in reactor

coolant samples in accordance with the requirements of~~

'
NUREG-0737.

,

.

To satisty the requirements, the application should (1) review

and modify his sampling, chemical analysis and radionuclide

determination capabilities as necessary to comply with .

I NUREG-0737, II.B.3, (2) provide the staff with information

pertaining to system design, analytical capabilities and

procedures in sufficient detail to demonstrate that the
,

|

| requirements have been met.

EVALUATION AND FINDINGS

The applicant has committed to a post-accident samplir.g system

- L.
'

:- 5 -
.

:
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that meets the requirements of NUREG-0737, Item II.B.3,' ''

but has not provided the technical information required ,

|
by NUREG-0737 for our evaluation. Implementation of

the requirement is not necessary prior to Low power*

operation because only smaLL quantitites of radionuclide

inventory wiLL exist in the reactor coolant system and
<

therefore wiLL not affect the health and safety of the

public. Prior to exceeding 5% power operation the .

applicant must demonstrate the capability to promptly
;
;

obtain reactor coolant samples in the event of an

accident in which th,ere is core damage, consistent with'
.

the condtions stated below.
..

1. Demonstrate compliance with atL requirements of
mN

NUREG-0737, II.B.3 for sampling, chemical and

radionuclide analysis capability, under accident

conditions.

! 2. Provide sufficient shielding to meet the requirements
.

of GDG-19, assuming Regulatory Guide 1.3 source terms.

3. Commit to meet the sampling and analysis requirements

of Regulatory Guide 1.97, Revision 2.

4. Verify that alL electrically powered components
j

associated with post accident sampling are capable of
|

|
being supplied with power and operated, within thirty

minutes of an accident-in which there is core
degradation, assuming loss of off site power.

;

( - 3
'
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5. Verify that valves which are not accessible for repair
after an accident are environmentally qualified for the

conditions in which the'y must operate.

6. Provide a procedure for relating radionuclide gaseous
I

and tonic species to estimated core damage.

7. State the design or operational provisions to prevent

high pressure carrier gas from entering the reactor
coolant system from on Line gas analysis equipmente'

-

if it is used.,

8. Provide a method for verifying that reactor coolantt

dissolved oxygen is at <0.1 ppm if reactor coolant
-

.

chlorides are determined to be >0.15 ppm.

_ 9. Provide information on (a) testing frequency and

type of testing to ensure Long term operability of
the post accident sampling system and (b) operator -

,

training requirements for post accident sampling. ,

10. Demonstrate that the reactor coolant system and

suppression chamber sample loc'ations are representative ,

of core conditions.

| In addition to the above Licensing conditions the staff is

conducting a generic review of accuracy and sensitivity

for analytical procedures and on-line instrumentation to

be used for post-accident analysis. We wilL recuire that

|

l the applicant submit data supporting the applicability of
each selected analytical chemistry procedure or on-line

|
'
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' instrument along with documentation demonstrating compliance,
'

\

|
with the Licensing conditions four months prior to exceeding

-

1 5% power operation, but review and approval of these

procedures wiLL not be a condition for full power ' operation.

|
In the event our generic review determines a specific

i
: procedure is unacceptables we wiLL require the applicant
| to make modifications as determined by our generic review. -

|

:.
.

'. The above items on post-accident sampling capability wiLL

have to be satisfactorily addressed by the applicant or

-

we wilL condition the License.
,
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II.F.1(3) CONTAINMENT HIGH-RANGE * RADIATION MONITOR

Position

In containment, radiation-level monitors with a maximum range of 107 rad /hr
shall be installed. A minimum of two such monitors that are physically
separated shall be provided. Monitors shall be developed and qualified to
function in an accident environment. -

Discussion and L'onclusion

. . --The-Cleveland Electric-Illuminating-Company (CEIt-tas committed to installing *

four high-range gamma monitors at Perry that meet the criteria of
Table II.F.1-3 of NUREG-0737 with ranges of 1 R/hr to 107 R/hr. CEI intends

'
/ to locate two monitors in the drywell and two monitors in the reactor

building. Plant layout drawings showing the location of the monitors have not'
-

been submitted to date. The applicant should provide these drawings when they
are available. This is an open item.

The monitors will be powered from an independent 120-volt ac diesel-backed bus
and will be provided with continuous readout and multipoint recorders in the
control room. CEI intends to calibrate the monitors in accordance with the
criteria outlined in Table II.F.1.3 of NUREG-0737.

On the basis of our review, we have concluded, upon receipt of plant layout
drawings showing the location of the monitors, that the applicant meets our
position in Item II.F.1(3) of NUREG-0737.

Special Problems

In order to complete our review of Item II.F.1(3) of NUREG-0737, the applicanti

( should provide a plant layout drawing showing the location of the four
I high-range monitors. y

:*:.5
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/ II.K.1.22 Describe Automatic and Manual Actions for Proper Functioning of -

''

Auxiliary Heat Removal Systems When Feedwater System is Not Operable

REQUIREMENT: See Item 3 of Bulletin 79-08, NUREG-0560, May 1979
.

j Discussion and Conclusions ,

.!
:

By letter dated October 30, 1981 from Dalwyn R. Davidson (CEI) to R. L.'

Tedesco (NRC) the applicant forwarded his description of the actions necessary
for heat removal when the main feedwater system is inoperable.

l
'
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The applicant stated that if'the main feedwater system is not operable, a
# reactor scram will automatically be initiated when reactor water level falls

~

The operator ca' remote manually initiate the reactor core
! to Level 3. n

isolation cooling (RCIC) system from the main control room or if the operator
takes no action, reactor water level will continue to decrease from boil-off

i until the low-low level setpoint, Level 2, is reached. At this point, the

{
main steam line will be isolated automatically, and the high pressure core

j spray (HPCS) system and the RCIC system will be automatically initiated to
supply makeup water to the reactor pressure vessel. These systems will

', continue automatic injection until the reactor water level reaches Level 8, at
which time the HPCS and RCIC systems are tripped. The high pressure core

,

spray system (HPCS) will restart automatically once the high-level trip signal
clears and a low-low level (Level 2) signal is received. The RCIC design is
being modified to provide for automatic restart following an L8 trip and a
subsequent low-low level signal (see Item II.K.3.13 of this chapter). -

If the vessel is isolated, reactor vessel pressure is regulated by autcmatic
..

or remote manual operation of the main steam relief valves which blowdown to

the suppression pool. In this case, the suppression pool cooling mode of the
residual heat removal system is used to transfer heat to the ultimate heat
sink. This requires remote manual alignment of the residual heat removal -

system valves and startup from the control room of the associated service
water system. Reactor vessel heat removal may also be accomplished while the

I vessel is isolated by operator action to align the residual heat removal

| system for the steam condensing mode of operation. This also involves remote

valve alignments and startup of the residual heat removal service water system.

For the accident situations with the reactor vessel at high pressure, the high

oressure core scray system is used to autcmatically provide the required makeup
flow. No manual operations are required since the high pressure core spray

|

|
system will cycle on and off automatically as water level reaches Level 2 and
Level 8, respectively. If the high pressure core spray system fails under
these conditions, the operator can manually depressurize the reactor vessel

using the automatic depressuri:ation system to permit the low pressure
emergency core cooling systems to provide makeup coolant. Automatic

!

:. : c
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depressurization will occurof f all of the following signals are present:

' '.') / high drywell pressure, Level 3 water level permissive, Level 1 water level,

,
pressure in at least one low pressure injection system and the runout of a
120 second timer which starts with'the coincidence of the other four signals./

/
'

Based on the description provided and the applicant's commitment to modify the
RCIC system for automatic restart as noted above, we find the response to this
item to be acceptable.

j 4F:-MMepa'ratfo(Cof HighTPre'ssure fool' n't Inlection and-React * Core ~~

a

g Isolation Cooling.5ystem.. Initiation Leve4 _.. . __ f ~"

\ ,.
~

*
,

Reout re' ent: See NijREG 0737, Item II.K.3.13,-November,1980..m

.

Discussion and Conclusions,
,

.At Perry,-the-high pressure core-spray (HPCS) and RCIC are both initiated at -
low-water levelJ.evel .2..._ Perry _ does not employ a high pressure coolant

f injection-(HPCI) system.
,

.-

As-a. generic-item,. the poss'ible separation of. nitiation levels for.RCIC and ..
.

HPCS warstudied by General. Electric for the BWR Owners Group. -The results of-
this-study were--forwarded to us by letterdated December 24,1980 from 0. 8.-

Waters (BWR Owners Group) to 0.- G. Eisenhut-(NRC). -The applicant has endorsed .

the conclusions of that study and taken the position that the proposed-
separation.of. RCIC and HPCS initiation is unnecessary forsafety consider-
ati.ons.. Th.e study concluded the following: - (1) for rapid-level changes.

( associatad wi.th.. accident scenarios and severe-transients,- HPCS and RCIC .

initiation would.be essentially simultaneous ~in-that possible separation
distances-could-not preclude HPCS cnallenges;-(2) for slew level changes due
to-wall-leaks oc..ilow-transients"adeq ate time exists-for manuabinitiationu

of-RCIC by the-reactor-operater prior to HPCS-auto-initiation;-and.(3) no.
.- . ._

- --- - . . ~ .

~i .

*
Also see Item II.K.3.18 for possible modifications to the ADS logic. , 7.r T

'': -._ _ _ -_

'.?.~T,il -
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depressurization-w111-occur 4--if-al14f-the-following. signals are,presente .-'.,
,,

" .high.drywe11-pressurert.evel-3 water-level-permissiverlevel -l-water. level,.
~

pressure-irr at--least one-low. pressure-infaction-system and the runout ~of a'
120 second-timer which-starts with the-coincidence.of..the.other four-signals,.

.. =

Based-on-the4escription provided and-the-applicant's commitment to modify-the' .
RCIC-system for.. automatic restarns Tieted libove; w find-the' response-to~this-

i. tem-to-be-acceptablei -

,
,

? -

II.K.3.13 Separation of High Pressure Coolant Injection and Reactor Core
- - Isolation Cooling 5ysten Initiation Levels

. .. ..

_ _

.

Recuirement: See NUREG 0737,, Item II.K.3.13, November, 1980

.
-- Discussion and Conclusions -

,

-

. _ , , ..

.. - . .; g--.

.
_a .. . ..

At Perry, the high pressure cc_re. spray (HPCS) and RCIC are both initiated 3. .t
,

. .. . - - .
,

- low-water level Level 2. Perry does'not employ a hi h pressure coolant--{, ,

g,

,

~~.j, ,. ' injection (HPCI) system.
-~

_

As a generic item, the possible separation of initiation levels for.RCIC and
. HPCS was studied by General Electric for' the BWR Owners Group. The results of

,

- this study were forsarded to us by letter dated December 24, 1980 from D. B.
Waters (BWR Owners Group) to D. G. Eisenhut (NRC). The applicant has endorsed

- - the conclusions of that study and ta%en the position that the proposed
separation of RCIC and HPCS initiation is unnecessary for safety consider-
ations. The study concluded the following: (1) for rapid level changes

associated,with accident scenario,s_ an,d severe transients, H'PCS and RCIC
i-nitiation would be essentially simultaneous in that possible separation- - - .

distances cculd not preclude HPCS' challenges; (2) for slow level changes due
to small leaks or slow transients,' adequate time exists for manual initiation
of RCIC by the reactor operator prior to HPCS auto-initiafion; and (3) no

..

.=
Also see Item II.K.3.1S for possible modifications to the ADS logic.

. .-

. . - ' :. -

..

12/08/31 - 40. .P.ERRY SAFETY EVALUATION
.

4
- .

.

,

* ~

_ _ _ . - - -_ _--



. .

_ _ . _ .
,

- j. .

:
.

~

4

significant reductions in thermal cycles is schievable by separating the

] setpoints, nor is a reduction in cycles necessary.

With regard to automatic restart of the RCIC system on low water level, the
applicant has stated that this modification is being incorporated at Perry.

We conclude that for Perry, the separation of HPCS and RCIC initiation levels
is unnecessary at this time, but note that the applicant is subject to the
results of the ongoing generic evaluation of this topic. The applicant is
committed to install the modifications four months before operating license is -

issued. We find this acceptable.

II.K.3.15 Modify Break Detection Logic to Prevent Spurious Isolation of High
Pressure Coolant Injection and Reactor Core Isolation Cooling System

.

Requirement: See NUREG 0737, Item II.K.3.15, November 1980 '

,m Discussion and Conclusion
{ .

~/
In a letter dated October 30, 1981 from Dalwyn R. Davidson (CEI) to R. L.

,

Tedesco (NRC), the applicant identified a circuit modification to assure that
trips initiated by signals from pressure instruments used to sense flow in the
RCIC system are actually based on continuous high steam flow. The modification
is a time delay relay which is to be added to the logic of the RCIC systems.
This conceptual design is acceptable. The applicant is corrmitted to the
installation of the modification four months before operating license is
issued. We find this acceptable.

|
| II.K.3.42 Evaluation of Anticioated Transients with sinale Failure to Verifv

No Fuel Faiiure
|

|
Reouirement: See Item II.K.3.44 of NUREG 0737, November 1980

| Discussion and Conclusions

In a letter dated November 3, 1981, from Dalwyn R. Davidson to 0. G. Eisenhut
(NRC), the applicant endorsed as applicable to Perry the results of the Owners-

| C. . ;
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Group study in this area. The Owners Group report was submitted to us by
's.

letter dated December 29, 1980 from D. B. Waters (0wners Group) to D. G.;
j Eisenhut (NRC). The evaluation states that the worst case transient-with-
,

j single-failure combination for BWR76 plants is the loss of feedwater event
with failure of the high pressure core spray system. A stuck open relief

.

valve was also considered in addition to the high pressure core spray failure.
The results of these studies indicate that the core remains covered during the

| '

whole course of the transient either due to reactor core isolation cooling

'j system operation, or automatic or manual depressurization permitting low

i pressure inventory makeup. The operator action assumed in the analysis is to

'| manually depressurize the vessel to permit low pressure injection. Based on .

the results of the Owners Group Study and their applicability to Perry we find'

~

the applicants' response acceptable for this item.

{'',
s. . .

,

.

|

|

|

< 4

, -

:.; ; .
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III.D.3.3 IMPROVED INPLA)0' INSTRUMENTATION UNDER ACCIDENT CONDITIONS

Position

Each licensee shall provide equipment and associated training and procedures
for accurately determining the airborne iodine concentration in areas within

j the facility where plant personnel may be present during an accident.

Discussion and Conclusion
4
'
.

The Cleveland Electric Illuminating Company (CEI) is currently evaluating two
'

- --- -methods of monitoring radioactive iodine during accident conditions. The

first uses a silver zeolite cartridge evaluated with a single-channel
analyzer. The second method uses a silver-impregnated silica gel canister.

I ' The silica gel is then measured with a GM tube inserted into the canister and
s,'! the reading converted to an iodine concentration. The applicant intends to

submit information on the number and type of samplers, sample media, flushing

methods, and sample analysis system in October 1981. These are open items.
,

i

Special Problems

,

In order to complete our review of Item III.D.3.3 of NUREG-0737, the applicant
should provide the following information:

I
1. The method of sampling.

2. The number and type of samplers.

| 3. Sample media to be used.

4. Sample flushing methods.
u.

5. Sample analysis equipment, type, and location (mpst have low background

area).

!
i

.

v

' T :. ~ ; .'
|
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