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Dear Mr. Woolever:
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Subject: Review of Beaver Valley Power Station, Unit 2

By letter dated March 1, 1984, we provided you with a copy of the draft SER'
for Beaver Valley, Unit 2. The SER presented the results of the staff's
review of various technical areas and identified the open items for those
areas. Subsequently, additional evaluations have been prepared for other
technical areas.

The purpose of this letter is to provide you with an additional evaluation in
the areas of core perfonnance, materials engineering, quality assurance,
reactor systems and energency preparedness. Enclosure 1 is a list of the
open items resulting from this review and Enclosure 2 presents the confinnatory
items. Enclosure 3 is the staff evaluation which should be incorporated into
the BVPS-2 draft SER

We request that you review the enclosures and provide responses to the issues
identified in the evaluation. -In accordance with the BVPS-2 review schedule,
responses should be submitted to the NRC within one month of receipt of this
letter. Should you have any questions concerning this request, please contact
Licensing Project Managers Marilyn Ley (301) 492-7792 orMannyLicitra(301)
492-7200.

Sincerely,

George W. Knighton, Chief
Licensing Branch No. 3
Division of Licensing
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Docket No.: 50-412

Mr. Earl J. Woolever, Vice President
Nuclear Construction Division
Duquesne Light Company
Robinson Plaza Building No. 2
Suite 210
PA Route 60
Pittsburgh, PA 15205

Dear Mr. Woolever:

Subiect: Review of Beaver Valley Power Station, Unit 2

By letter dated March 1,1984, we provided you with a copy of the draft SER
for Beaver Valley, Unit 2. The SER presented the results of the staff's
review of various technical areas and identified the open items for those
areas. Subsequently, additional evaluations have been prepared for other
technical areas.

The purpose of this letter is to provide you with an additional evaluation in
the areas of core performance, materials engineering, quality assurance,
reactor systems and emergency preparedness. Enclosure 1 is a list of the
open items resulting from this review and Enclosure 2 presents the confirmatory
items. Enclosure 3 is the staff evaluation which should be incorporated into
the BVPS-2 draft SER.

We request that you review the enclosures and provide responses to the issues
identified in the evaluation. In accordance with the BVPS-2 review schedule,
responses should be subnitted to the NRC within one month of receipt of this
letter. Should you have any questions concerning this request, please contact
Licensing Project Managers Marilyn Ley (301) 492-7792 or Manny Licitra (301)
492-7200.

Sincerely,

! -

> w -

George W Knighton,
Licensing Branch No. 3 |

Division of Licensing
,

Enclosure: As stated

cc: See next page
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'
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'

Mr. C. W. Ewing, Quality Assurance Zori Ferkin
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BV-2 Project Manager
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-- Pittsburgh, Pennsylvania 15205 Transportation & Safety Building
Harrisburg, Pennsylvania 17120

Mr. T. J. Lex Mr. Thomas Gerusky
Westinghouse Electric Corporation Bureau of Radiation Protection
Power Systems PA Deoartment of Environmental
P. O. Box 355 Resources
Pittsburgh, Pennsylvania 15230 P. G. Rox 2063

Harrisburg, Pennsylvania 17120.

Mr. P. RaySircar
Stone & Webster Engineerinc Corocration BVPS-2 Records Management Supervisor
P. O. Box 2325 Ducuesne Light Company..

Roston, Massachusetts 02107 Post Office Box 4
Shiopingport, Pennsylvania 15077

Mr. Glenn Walton
U. S. NRC John A. Lee, Esc.
P. O. 181 Ducuesne Light Company
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Litr. " E. F. Kurtz, Jr. , Manager -

-Regulatory Affairs !
Beaver Valley Two Project-

-

-Duquense Light. Company'

; ., ' Robinson Plaza.Buidling No. 2
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1 - PA Route 60
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Enclosure 1

Additional Open Items (CPB, MTEB, QAB, RSB, EPB)
for BVPS-2 FSAR Review

. ,

(153) Analysis of combined LOCA and seismic loads (4.2.3.3)

(154) Testing and inspection of new fuel (4.2.4.1)

(155) On-line detection method to monitor fuel rod failures (4.2.4.2)

(156) Underclad cracking of forgings in reactor vessel (5.2.3, 5.3.1.2)

(157) Review of structures, systems and components under Quality Assurance
Program (17.5)

(158) PORVsetpointvalues(5.2.2.2)

(159) RHR operation requirements outside control room (5.4.7.1)

(160) RHR overpressure protection system (5.4.7.3)'

; (161) QualificationofRHRpumpsinsidecontainment(5.4.7.4)
.i

(162) Natural circulation test (5.4.7.5)

(163) Programs and procedures for containment sump operation (6.3.1)

(164) Review of off-site energency plans (FEMA) (13.3.1),

(165) On-site emergency planning (13.3.2)

.
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Enclosure 2

Additional Confirmatory Items (CPB, MTEB)
for BVPS-2 FSAR Review

.

(17) Peak pellet design basis (4.2.1)

(18) Specification of fuel parameters (4.2.2)

(19) Rod bowing analysis (4.2.3.1)

(20) Fuel rod internal pressure (4.2.3.1)

(21) Cladding collapse time (4.2.3.2)

(22) Use of austenitic stainless steels (4.5.1, 5.2.3)

.
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Enclosure 3

.

.

4.2 FUEL DESIGN

The Beaver Valley Unit 2 fuel assembly described in the FSAR (as amended

tnrough Amendment No. 2 dated July 1983) is a 17X17 array of 0.374 inch

diameter fuel rods. This design will be referred to as the Standard

Fuel Assembly (SFA) in the following paragraphs.

Section 4.2 of the FSAR presents the design bases for the SFA. For the

Westinghouse (W) analysis, plant design conditions are divided into four

categories of operation that are in accordance with their anticipated

frequency of occurrence and risk to the public and that are consistent

with traditional industry classification (ANSI Standards N18.2-1973 and

N-212-1974): Condition I is normal operation, Condition II is incidents

of moderate frequency, Condition III is infrequent incidents, and

Condition IV is limiting faults. Fuel damage is then related to these

conditions of operation, which are coupled to the fuel design bases and

design limits. The subsections of the design bases section address

topics such as (a) cladding, (b) fuel material, (c) fuel rod perfomance,

(d)' spacer grids, (e) fuel assembly, (f) reactivity control assembly,

burnable poison rods, and source rods; and (g) surveillance program.

Thus, as part of the discussion of the cladding design bases, material
.
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and mechanical properties, stress-strain limits, vibration and fatigue,

and chemical properties are also presented. A similar approach is taken

- for the other major subtopics.

The review and safety evaluation will follow Standard Review Plan (SRP)

Section 4.2 (NUREG-0800, Revision 2). The objectives of this fuel

system safety review are to provide assurance that (a) the fuel system

is not damaged as a result of normal operation and anticipated operational

occurrences (A00), (b) fuel sy. tem damage is never so severe as to

prevent control rod insertion when it is required, (c) the number,of

fuel rod failures is not underestimated for postulated accidents, and

(d) coolability is always maintained. "Not damaged" is defined as

meaning that fuel rods 6 not fail, that fuel system dimensions remain

within operational tolerances, and that functional capabilities are

not reduced below those assumed in the safety analysis. This objective

implements General Design Criterion (GDC) 10 of 10 CFR Part 50, Appendix A

("GDC for Nuclear Power Plants") and the design limits that accomplish

this are called Specified Acceptable Fuel Design Limits (SAFDLs). " Fuel

rod failure" means that the fuel rod leaks and that the first fission

productbarrier(thecladding)has,therefore,becnbreached. Fuel rod'

failures must be accounted for in the dose analysis required by

10 CFR Part 100 (" Reactor Site Criteria") for postulated accidents.

"Coolability," which is sometimes termed "coolable geometry," means, in

ger)eral, that the fuel assembly retains its rod-bundle geometrical

configuration with adequate coolant channels to permit removal of

.
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.

residual heat after a severe accident. The general requirements to

maintain control rod insertability and core coolability appear repeatedly

- in GDC 27 and 35. Specific coolability requirements for the loss-of-

coolant accidents are given in 10 CFR Part 50.46 (" Acceptance Criteria

forEmergencyCoreCoolingSystemsforLightWaterNuclearPowerReactors").

To meet the above-stated objectives of the fuel system review, the

following specific areas are critically examined: (a)designbases,

(b) description and design drawings, (c) design evaluation, and (d) testing,

inspection, and surveillance plans. In assessing the adequacy of the

design, several items involving operating experience, prototype testing,

and analytical predictions are weighed in terms of specific acceptance

criteria for fuel system damage, fuel rod failure, and fuel coolability.

Recently, ,W, developed the Optimized Fuel Assembly (OFA) which is de-

scribed in WCAP-9500. This report was approved by the NRC (Rubenstein,

May 15, 1981 and Tedesco, May 22,1981). The OFA design also consists

of a 11X17 array of fuel rods but w!th the rods having a diameter of

0.300 in., which is somewhat smaller than the rod diameter in the SFA,

Because the format of WCAP-9500 followed Regulatory Guide 1.70, some of

the fuel design bases and design limits for the OFA were not presented

in WCAP-9500 in a form that facilitated cross-checking by the NRC with

the acceptable criteria provided in Section 4.2 of the SRP. Therefore,

several questions were issued (Rubenstein, August 8,1980) to clarify

the design bases and limits. Responses to those questions are contained

i

e
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in letters from E (Anderson, January 12,1981 and April 21,1981).

These responses are applicable to the SFA as well (Petrick, September 9, ,

,

1981). Reference to these questions and answers will be made at several-

places in the review that follows.
'

|

| 4.2.1 Design Bases ,

! Design bases for the safety analysis address fuel system damage mechanisms

and suggest limiting values for important parameters such that damage

will be limited to acceptable levels. For convenience, acceptance

criteria for these design limits are grouped into three categories in '

the SRP: (a)fuelsystemdamagecriteria,whicharemostapplic'ableto i

r

nonnal operation (E plant Condition !), including A00s (E plant Con-

dition !!), (b) fuel rod failure criteria, which apply to nonnel oper-

ation(gplantCondition!),A00s(gplantCondition!!),andpostulated

accidents (EplantConditions!!!andIV),and(c)fuelcoolability

criterie,whichapplytopostulatedaccidents(EplantConditions!!!

andIV).

The Beaver Valley Unit 2 FSAR has referenced WCAP-9500 to augment the

fuel system design bases and limits. As noted above, some of the design

bases and limits requested in the SRp were not presented in the origi-

nelly submitted WCAP 95001 however, these were supplied in several
|

reJponses to NRC questions (Anderson, January 12,1981 and April 21,1981).
!

WCAP-9500 and the augmenting responses provide the majority of the
.

design bases and limits for the leaver Valley Unit 2 fuel design.
.
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The FSAR also provides design bases and limits in addition to those

provided in WCAP-9500. These design bases and limits were reviewed and
.

- found to be acceptable with respect to SRP guidelines. Therefore, the

design bases and limits (i.e., Fuel System Damage Criteria,1 Fuel Rod

3Failure Criteria,2 and Fuel Coolability Criteria ) presented in the FSAR

(and WCAP-9500) are found to be acceptable. The applicant should

confirm that the peak pellet design basis burnup of 53,000 mwd /MTU shown

in the second paragraph of Section 4.2.1 of the FSAR is consistent with

the region discharge burnup of 33,000 mwd /MTU shown under " Basis" in

Section 4.3.1.1 of the FSAR.

4.2.2 Description and Design Drawings

The description of fuel system components, including fuel rods, bottom

and top nozzles, guide and instrument thimbles, grid assemblies, rod

cluster control assemblies, burnable poison assemblies, neutron source

assemblies, and thimble plug assemblies, is contained in Section 4.2.2

of the FSAR. In addition, Tables 4.1-1 and 4.3-1 of the FSAR provide

numerical values for various core component parameters. While each-

parameter listed-in SRP subsection 4.2.II.B is not provided in the FSAR,

.

1Fuel system damage criteria for cladding design stress, cladding design
strain, strain fatigue, fretting wear, oxidation and crud buildup, rod
bowing, axial growth, fuel rod and nonfueled rod pressures, assembly
liftoff, and control material leaching.

2 Fuel rod failure criteria for internal hydriding, cladding collapse,
overheating of cladding, overheating of fuel pellets, pellet / cladding
interaction, and cladding rupture.

3 Fuel co11 ability criteria for fragmentation of embrittled cladding,
violent expulsion of fuel,- sadding ballooning and flow blockage, ,

and structural damage from external forces.
'

- .
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enough information is provided in sufficient detail to provide a reasonably

accurata representation of the SFA design and this information is thus

- acceptable. However, there appears to be some OFA data rather than SFA

data in several places in the FSAR: (a) in Figure 4.2-1, the fuel rod

diameter is shown as 0.360 inch (0FA size) rather than 0.374 inch (SFA

size, as indicated in Table 4.1-1) and (b) in comparing entries in

Tables 4.1-1 and Table 4.3-1, the Zircaloy weight is listed as 41.415 lb

and 38,230 lb, respectively. Several other discrepancies were aln

noted in the FSAR: (a) in Figure 4.2-1, 204 fuel rods are shown as

required, rather than 264 as noted in Section 4.1.1 and Table 4.3-1,

(b) certain dimensions (e.g. ,154.0 REF,133.4 REF,112.8 REF, etc.)

appear to be incorrectly shown in Figure 4.2-2, and (c) in comparing

entries in Table 4.1-1 and Table 4.3-1, the fuel weight (as UO ) is
2

listed as 181,190 lb and 181,205 lb, respectively. The applicant should

specify the correct values for Beaver Valley Unit 2 -fuel.

4.2.3 Design Evaluation

Design bases and limits were presented and discussed in Section 4.2.1,

above. In this section, E methods of demonstrating that the SFA fuel

- design meets the design criteria that have been established are re-

viewed.

This section will, therefore, correspond point by point to Section 4.2.1,
^

above. The methods of demonstrating that the design criteria have been

met include operating experience, prototype testing, and analytical
,

predictions.

:
-
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4.2.3.1 Fuel System Damage Evaluation

The following paragraphs discuss the evaluation of the ability of the
-

SFA fuel to meet the fuel system damage criteria described in Section 4.2.1, ~

above. Those criteria apply only to normal operation and anticipated

transients.
.

1. Cladding Design Stress *

Westinghouse used its. Performance-Analysis and Design (PAD) code to

analyze cladding stress (WCAP-8720). That code has been reviewed and

found acceptable (Stolz, February 9, 1979). Typical calculated design

values for cladding effective stress are stated to be considerably below

the 0.2 percent offset yield stress design limit.

2. Cladding Design Strain

The NRC-approved W fuel performance code, PAD, was used in the strain
_

4analysis, as indicated in the response to Question 231.2 and in

Section 4.2.3.3 of the FSAR. Typical design values of steady-state and

transient creep strain, as calculated by that code, are found to be

below the 1 percent strain criterion. Hence, we conclude that the SFA

cladding _ strain design limits have been met.

4All questions and responses referred to in this manner were part of the i

review of WCAP' 9500, and the first application of the SFA, on the-

Sh'earon Harris Docket (50-400). References to the.FSAR, refer to the
Beaver Valley Unit 2 FSAR.

,
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3. Strain Fatigue

As indicated in the response to Question 231.2, h[ used their approved
-

PAD code for the strain range and strain fatigue life usage analysis.

Experimental data obtained from h[ testing programs (see Section 4.2.3.3

of the FSAR) were used by h[ to derive the Zircaloy fatigue design curve,

according to the response to Question 231.4. For a given strain range,

the number of fatigue cycles is less than that required for failure,

considering (see Section 4.2.3.3 of the FSAR) a minimum safety factor of

2 on stress amplitude or a minimum safety factor of 20 on the number of

cycles, (the fatigue usage factor is less than 1.0). The computations

were performed with an approved code. It is concluded that the SFA

fatigue design basis has been met.

4. Fretting Wear

With regard to the }[ fretting analysis of the fuel cladding, the NRC

staff concludes the following. .

(a) Cladding fretting and fuel vibration have been experimentally

investigated, as shown in WCAP-8278 and WCAP-8279, and noted in

Section 4.2.3.1(1) of the FSAR. WCAP-8278 and WCAP-8279 have been

approved by us (Rubenstein, March 19, 1981 and June 30,1982).
.

(b)- The out-of-pile flow tests and analyses (WCAP-9401 and WCAP-9402)

to determine the magnitude of fretting wear that is anticipated for-

.

*
.
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the OFA design have been previously reviewed and found acceptable

(Rubenstein, April 23,1981). These analyses are also acceptably .

. conservative for SFA applications.

(c) LWR operating experience demonstrates that the number of fretting-

induced fuel failures is insignificant.

(d)
.

There should be only a small dependence of cladding stresses on

fretting wear because this type of wear is local at grid-contact

locations and relatively shallow in depth.

(e) The built-in conservatisms (that is, safety factors of 2 on the

stress amplitudes and 20 on the number of cycles) in the strain

fatigue analysis as well as the calculated margin to fatigue life

limit adequately offset the effect of fretting wear degradation.

Therefore, it is concluded that the SFA fuel rods will perform adequately

with respect to fretting wear.

Fretting wear has also been observed on the inner surfaces of guide

thimble tubes where the fully withdrawn control rods reside. Signifi-

cant wear is limited to the relatively soft Zircaloy-4 guide thimble

tubes because the Inconel or stainless steel control rod claddings are

j-
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relatively wear-resistant. The extent of the wear is both time-dependent

and plant-dependent and has, in some non-W cases, extended completely

- through the guide thimble tube wall.

s

Westinghouse has predicted that an SFA can operate under a rod cluster

control assembly (RCCA) for a period of time that exceeds that amount of

rodded time expected with current 3-cycle fuel schemes before fretting

wear degradation would result in exceeding the present margin to the 6-g

load criterion for the fuel handling accident. However, we required
.

several applicants to perform a surveillance program because of the

uncertainties in predicting wear rates for the standard 17X17 fuel

assembly design. The objective of this program was to demonstrate that

there was no occurrence of hole formation in rodded gude thimble tubes,
,

"

thus providing some confidence that scrammability is ensured. These

applicants formed an owners group, which has submitted a generic report

(Leasburg, March 1,1982) that provides postirradiation examination

results on guide thimble tube wear in the h[17X17 fuel assembly design.
.

Based on this report, we have concluded (Rubenstein, April 19,1982)

that the )[17X17 fuel assembly design is resistant to guide thimble tube

wear.

5. Oxidation and Crud Buildup

In the FSAR, there is no explicit discussion of cladding oxidation,

hydriding, and crud buildup. However, it is indicated in -

Sections 4.4.2.9.1 and 4.4.2.11 of the FSAR that the thermal model used

t-.

.
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for computation of radial fuel rod temperature distributions combines

crud, oxide, fuel-cladding gap, and fuel pellet conductances and that

_ the model has been quantified by (a) comparison of its results with
,

those from in-reactor themocouple measurements, (b) out-of-reactor

measurements of fuel and cladding properties, and (c) measurements of

fuel and cladding dimensions during fabrication. In Section 4.4.2.11.5
,

of the FSAR, it is stated that allowance is made in the fuel center melt

evaluation for the temperature riss due to the buildup of oxides and

crud on the fuel rod surface over the life of the core. It is stated in

Section 4.4.4.5.2 of the FSAR that the effect of crud on flow and

enthalpy distribution in the core is accounted for in the steady-state

analysis by assuming a crud thickness several times that which wnuld be

expected to occur. Also, operating experience of W-designed reactors
_

has indicated that a flow resistance allowance for possible crud de-

posits is not required as there has been no detectable long-term flow

reduction reported for any plant.

,

The applicable models for cladding oxidation and crud buildup are

discussed in the supporting documentation (Salvatori, January 4,1973)

for the fuel perfomance code PAD-3.1. These models were previously

approved by us. A new temperature-dependent cladding oxidation model is

also presented in WCAP-9179 (Section 4.2.3 of the FSAR). Because the

temperature-independent model in PAD-3.1 is conservative with respect to

the approved (Rubenstein, October 21,1982) model in WCAP-9179, we
:

i l
7
i
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|
!

|
continue to find the older models applicable. These models affect the

,

cladding-to-coo'lant heat transfer coefficient and the temperature drop :

- across the cladding wall. Mechanical properties and analyses of the

cladding are not significantly impacted by oxide and crud buildup. On

the basis of the W discussion (Anderson, January 12,1981) of the impact
_

of cladding hydriding on fuel performance, and on our previous review of

the oxidation and crud buildup models, we conclude that these effects
,

have been adequately accounted for in the SFA.

6. Rod Bowing

A rod bowing correlation (Anderson, April 19,1978) for the amount of

fuel rod bowing as a function of fuel burnup has been approved (Meyer,

March 2, 1978). The correlation has a' iso been used by others (Rubenstein, f

October 21,1982) to analyze the SFA design. Revision 1 of WCAP-8691,

the rod bowing topical report, has been approved (Rubenstein, October 25, f
1982). There is no mention in Sections 4.2, 4.3, and 4.4 of the FSAR .

that the rod bowing analysis was actually performed for Beaver Valley
. .

Unit 2 fuel. The applicant must confirm that the rod bowing analysis :|
1

has been performed.

7. Axial Growth
. -

As noted in the DSER for Shearon Harris (Rubenstein, October 21,1982),

which also uses the SFA design, we are aware of supporting jnformation
';

l(B1oom, April 1972, and Appleby, April 1972) that was not cited by W,
_

.fi
.
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~

but which also implies that irradiation growth of strainless steel

should not be significant at the temperatures and fluences that are

- associeted with PWR operation. Furthermore, because we are unaware of
,

any operating experience that indicates axial-growth-related problems in

E NSSS plants, we conclude (Rubenstein, October 21,1982) that E has

made sufficient acconrnodation for control, source, and burnable poison
.

rod growth in their NSSS designs.

'

The E analysis cf shoulder gap spacing (e.g., see Section 4.2.3.5.1 of

the FSAR) for the SFA has found that interference will not occur until

achieving burnups beyond traditional values. We, therefore, find

(Rubenstein, October 21, 1982)'that the required shoulder gap spacing

has been reasonably acconinodated. However, for extended burnup appli-

cations, the adequacy of the spacing should be reverified. Furthenn' ore ,

because stress-free irradiation growth of zirconium-bearing alloys is

sensitive to texture (preferred cystallographic orientation) and re-

tained cold work, which, in turn, are strongly dependent on the specific

fabrication techniques that are employed during component production,

reverification of the design shoulder gap should be performed if E

current fabrication specifications are significantly altered.
.

Finally, we find (Rubenstein, October 21,1982) the E analysis of fuel

assembly growth to be acceptable. However, as stated in the above

- discussion on shoulder gap spacing, reverification of the . fuel assembly .

growth should be Neformed if significant changes are made in the y

current fabrication techniques.
|

*

!
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8. Fuel Rod and Non-fueled Rod Pressures
.

'As noted in Section 4.2.3.1(2) of the FSAR, the approved (Stolz, February 9,
,

-

1979) W PAD-3.3 fuel performance code, WCAP-8720 (and WCAP-8785), was

used in determining the internal gas pressure of the fuel rods as a

function of irradiation time. The applicant needs to confirm that the

fuel rod internal pressure is consistent with approved (Stolz, May 19,

1978) topical report, WCAP-8963.

d

The analysis of non-fueled rod internal pressure for the SFA is generally

based on Section III, Subsections NB and NG, of the ASME Code (see

Section 4.2.1.6 of the FSAR). As noted in Sections 4.2.1.6, 4.2.2.3.2,
'

and 4.2.2.3.2 of the FSAR, the control rod, neutron source rod, and

burnable poison rod cladding is cold-worked Type 304 ' stainless steel,

which is not covered by the ASME code. Westinghouse, therefore, defines

the stress intensity limit, Sm, for this material as equal to 2/3 of the

0.2 percent offset yield stress. The yield for this material is approx-

imately 62,000 psi. A strain limit of 1 percent also applies to the'

cladding. Predicted maximum values of rod internal pressure have been

provided in the response to Question 231.2 and they are well below those

imposed by the cladding stress and strain limits.

We conclude that there is adequate assurance that nonfueled core component

rods can operate safely during Conditions I and II because appropriate

str.ess and strain limits are met even though the maximum internal rod.- -

'

pressure may exceed system pressure.
i.

*
e

b

,
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9. Assembly Liftoff
,

! .In response to our question on this topic, W has confirmed (Rubenstein,
_

" October 21,1982) that monentary liftoff will occur only during a

turbine overspeed transient (this is also stated in Section 4.4.2.6.2 of

the FSAR). Westinghouse has further found that (a) proper reseating

will occur after momentary liftoff, (b) damage to adjacent assemblies

will not occur even if one assembly is fully lifted and the adjacent

ones remain seated, and (c) no adverse consequences of ' momentary liftoff

are expected. We agree with the W conclusions and, therefore, conclude
_

that fuel assembly liftoff has been adequately addressed for the SFA

design.

10. Control Material Leaching

While the design basis for the SFA control rods is to maintain cladding

integrity, and while the probability of control rod cladding failures

appears to be quite low, we have considered the corrosion behavior of

the control material and burnable poison and conclude that a breach in

the cladding should not result in serious consequences because the~

hafnium absorber material and the poison material (borosilicate glass)

are relatively inert,

i

4.2.3.2 Fuel Rod Failure Evaluation

The following paragraphs discuss the evaluation of (a) the ability of

the'SFA fuel to operate without failure during normal operation and

I
(,

.

1 i

__ .

' 1. .
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' anticipated transients, and (b) the accounting for fuel rod failures in

the applicant's accident analysis. The fuel rod failure criteria

- described in Section 4.2.1, above, were used for this evaluation.

1. Internal Hydriding

~

Westinghouse has used moisture and hydrogen control limits in the

manufacture of earlier fuel types and has found that typical end-of-life

cladding hydrogen levels are less than 100 ppm--a level below which

hydride blister fonnation is not anticipated in fuel cladding. As

described in Section 4.2.3.1(3) of the FSAR, the moisture levels in the

uranium dioxide fuel are limited by W_ to less than or equal to 20 ppm.

This specificatio. is compatible with the ASTM specification for sintered

uranium dioxide pellets, which allows two micrograms of hydrogen per

gram of uranium (2 ppm). These are the same limits provided in the SRP

and are, therefore, acceptable.

We, therefore, conclude that reasonable evidence has been provided that

hydriding as a fuel failure mechanism will not be significant in the

SFA..

2. Cladding Collapse
t

i

In calculating the time at which cladding collapse will occur, W uses'

.

!

| the generic methods described in WCAP-8377, which is approved (Stello,
|

| January 14,1975) for licensing applications. Inputs to the analysis

include cladding ovality, helium prepressurization, free volume of the *

5'
,, , fuel rod, and limiting power histories. -

| !:

- .

9
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The applicant has not yet demonstrated that the calculated cladding

collapse time for Beaver Valley Unit 2 fuel using WCAP-8377 methods is

.. more than the expected residence of the fuel. We will report the

resolution of this issue in a supplement to this SER.
t

3. Overheating of Cladding

; As stated in SRP Section 4.2, adequate cooling is assumed to exist when
,

the thermal margin criterion to limit the departure from nuclear boiling
i

(DNB) 0; boiling transition in the core is satisfied. The method

employe5 to meet the DNB design basis is reviewed in Section 4.4.

4. Overheating of Fuel Pellets

The design evaluation of the fuel centerline melt limit .is performed

with the W fuel performance code, PAD-3.3 (WCAP-8720). This code, which
_

'
has been approved (Stolz, February 9, 1979), is also used to calculate

initial conditions for transients and accidents described in Chapter 15

of the SRP (see Paragraph 4.2.3.3(1) below for further comments on PAD-

: 3.3).

In applying the PAD-3.3 code to the centerline melting analysis, the
~

0melting temperature of the U0 is assumed to be 5081 F unirradiated and '

2

is decreased by 58 F per 100,000 mwd /t. This relation has been almost

universally adopted by the industry and has been accepted by us in the ,

past. The expressions for thermal conductivity and gap conductance, s

described in Section 4.4.2.11 of the FSAR, are unchanged from that
i

originally described in the PAD code. '

!

:
n
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In order to avoid using the PAD code to calcu? ate a continuous set of

burnup-dependent conditions necessary to cause centerline melting, W has

. performed the calculation for a single case, as described in WCAP-9500.

This was done by assuming a UO melting temperature of 4701 F, which
2

correspnds to the melting temperature at 65,000 mwd /t, and melting
..

occurred at a linear power rating of approximately 21 kW/ft. The

limiting local power for the worst Condition II transient, boron dilution

with automatic rod control, is less than or equal to 18 kW/ft for W_

plants with 17X17 fuel. Thus, the centerline melt criterion is satis-

fied in an acceptable manner.
,

|

S. Pellet / Cladding Interaction

The only two PCI criteria in current use in licensing (1 percent

cladding strain and no fuel melting), while not broadly applicable, are

easily satisfied. As noted in the discussion of the cladding stress

and strain evaluation, W uses an approved code, PAD, to calculate
_

creep strain, and the values calculated by that code are found to be

below the 1 percent strain criterion. And, as indicated in the dis-

cussion on overheating failures, the non-centerline-melt criterion is

satisfied based on an analysis (described in Section 4.2.3.2(4) of the

FSAR) with an approved code. Therefore, the two existing licensing

criteria for PCI have been satisfied.

In. addition to the SRP-type treatment of PCI, however, FSAR Section 4.2.3.3(a)

addresses PCI from the standpoint of its effect on , fatigue life. PCI pro-

duces cyclic stresses and strains that can affect fatigue life of the
.

.

I

_
, ,
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cladding. Furthermore, gradual compressive creep of the cladding onto
. |

the fuel pellet occurs due to the differential pressure exerted on the

- fuel rod by the coolant. Westinghouse contends that, by using pre-

pressurized fuel rods, the rate of cladding creep is reduced, thus

delaying the time at which fuel-to-cladding contact first occurs. We'

agree that fuel rod prepressurization should improve PCI resistance,
.

albeit in a presently unquantified amount.

In conclusion, h[ has used approved methods to demonstrate that the

present PCI acceptance criteria have been met.

6. Cladding Rupture

The large break LOCA analysis for Beaver Valley Unit 2 was performed ,

with a revised cladding rupture temperature correlation that has re-

cently been approved (Mi.11er, December 1981) as an integral part of the

1981 ECCS evaluation model. This new model eliminates the need for

supplemental calculations, which have been required from applicants that

used earlier ECCS models. The use of the new cladding rupture temper-

ature correlation is found to be acceptable. The overall impact of

cladding rupture on the response of the Beaver Valley Unit 2 fuel design

to the loss-of-coolant accident is' evaluated in Section 15.6.5 and is

not reviewed further in this section.

.

A

.
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4.2.3.3 Fuel Coolability Evaluation

The following paragraphs discuss the evaluation of the ability of the -

-

SFA fuel to meet the fuel coolability criteria described in Section

4.2.1, above. Those criteria apply to postulated accidents.

1. Fragmentation of Embrittled Cladding

The primary degrading effect of a significant degree of cladding oxidation

is embrittlement of the cladding. Such embrittled cladding will have a

reduced ductility and resistance to fragmentation. The most severe

occurrence of such embrittlement is during a LOCA. The overall effects

of cladding embrittlement on the SFA design for the loss-of-coolant

accident are analyzed in Section 15.6.5 and are not reviewed further in

this section.

One of the most significant analytical methods that is used to provide

input to the analysis in Section 15.6.5 is the ' steady-state fuel per-

formance code, which is reviewed in Section 4.2. This code provides

fuel pellet temperatures (stored energy) and fuel rod gas inventories

for the ECCS evaluation model as prescribed by Appendix K to 10 CFR 50.

The code nccounts for fuel thermal conductivity, fuel densification, gap

conductance, fuel swelling, cladding creep, and other phenomena that

affect the initial stored energy. For this purpose, W uses_ a relatively
_

new fuel perfonnance code called PAD-3.3 (WCAP-8720). This code was

approved by our safety evaluation (Stolz, February 9,1979). We, there-,

fore, find the analysis described for the Beaver Valley Unit 2 fuel
- ;I

,

design acceptable as docketed for. all cycles of operation. ~

t
h'
i,
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For non-LOCA events, the locked rotor accident (one-pump seizure with

two and three loops operating) is the most severe undercooling event

- that is analyzed. This event is analyzed in Section 15.3.3 of the FSAR,

L where it is found that the peak cladding temperature is well below the
02700 F design limit. The analysis of th'is event is reviewed in Section 15.3.3

of this report, but it is clear that the Beaver Valley Unit 2 fuel,

design meets the non-LOCA peak cladding temperature design limit.

2. Violent Expulsion of Fuel Material

The analysis that demonstrates that the design limits are met for this

event with the SFA is presented in Section 15.4.8 of the FSAR and is

reviewed in that section of this report.
.

j 3. Cladding Ballooning and Flow Blockage
!

The large break LOCA analysis for Beaver Valley Unit 2 was performed

with the revised cladding ballooning and assembly flow blockage models

wh' h have recently been approved (Miller, December 1,1981) as integral
,

parts of the 1981 ECCS evaluation model. These revised models eliminate

the need for supplemental calculations that have been required from

applicants.that used the earlier ECCS models. ~The use of the revised

models is found to be acceptable.

.

The overall impact of cladding ballooning and assembly flow blockage on
.

. |
the response of the Beaver Valley Unit 2 fuel design to the loss-of- .|

1

coolant accident is evaluated in Section 15.6.5 and is not reviewed I

I|
further in this section. 'i*

Fi
ii
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4. ' Structural Damage from External Forces

It is stated in Section 4.2.3.4 of the FSAR that W has performed these
_

-

analyses utilizing models described in WCAP-8236 (and WCAP-8288) and

WCAP-9401 (and WCAP-9402). WCAP-9401 essentially augments the infor-

mation presented in WCAP-8236 because both WCAP reports apply to similar

assemblies. WCAP-9401 has been reviewed and approved (Rubenstein,

April 23, 1981); therefore, these models are acceptable for these '

analyses.

It is unclear from the discussion of the grid analysis in Section 4.2.3.4

of the FSAR whether this analysis includes the combined LOCA and seismic

loads using the square-root-of-sum-of-squares (SRSS) method (as per SRP

Section 4.2, Appendix A) or if these loads are considered separately.

Consequently, the use of combined LOCA and seismic loads using the SRSS

method needs to be confirmed to satisfy SRP Section 4.2 guidelines.

.

Fuel assembly non-grid component stresses from combined LOCA and seismic

loads have not been shown in the FSAR to remain below P(crit) as defined

in SRP Section 4.2, Appendix A. These non-grid component forces must 1

be provided by the applicant in order to enable us to complete our

| review.

i i

4.2.4 Testing, Inspection, and. Surveillance Plans'
..

4.2.4.1 Testing and Inspection of New Fuel |

As required by SRP Section 4.2, testing and inspection plans for new i

i
'

fuel should include verification of significant fuel design parameters.
I

L- -

I
. - . .
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While details of the manufacturer's testing and inspection programs

should be documented in quality control reports, the programs for onsite

- inspection of new fuel and control assemblies after they have been

delivered to the plant should also be described in the FSAR.

The E quality control program which will be applied to the Beaver Valley

Unit 2 fuel is discussed in Section 4.2.4 of the FSAR and addresse: fuel

system components and parts, pellets, rod inspection, assemblies, other

inspections, and process control. Fuel system components and parts

inspection depends on the component parts and includes dimensional and

i visual examinations, audits of test reports, material certification, and

f nondestructive examinations. Pellet inspections, for example, are

1 performed for dimensional characteristics such as diameter, density,

length, and squareness of ends. Fuel rod, control rod, burnable poison,

and source rod inspections reportedly consist of nondestructive exami-
,

i

nation techniques such as leak testing, weld inspection, and dimensional

measurements . Process control procedures are described in detail. In

addition, the applicant states in Section 4.2.4.4 of the FSAR that if
|
'

any tests and inspections are to be performed by others on behalf of E.

E will review and approve the quality control procedures, inspection-

.

plans, and so forth, to ensure that they are equivalent to the description

provided in Sections 4.2.4.2 and 4.2.4.3 and are performed properly to

meet all g requirements.

.

f

.
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!

Based on the information provided in Section 4.2.4 of the FSAR and the,

commitment by W_ to ensure the acceptability of any tests and inspections

performed by others on behalf of W, we conclude that the fuel testing-

_

'

and inspection program for new fuel is acceptable.

i
j ' 4.2.4.2 On-Line Fuel System Monitoring

I
; The applicant shall provide infomation regarding the plant's on-line
i

j fuel rod failure ditection methods to satisfy the guidelines described

in Paragraph II.D.2 of SRP Section 4.2. The reactor coolant radiation
i

j monitors, which include high-and low-range off-line liquid monitors in
:

j the reactor coolant letdown line that can detect conditions that indi-

! cate fuel rod failure, are briefly mentioned in Sections 4.2.3.3

| and 4.2.4.7 of the FSAR and are discussed in Sections 11.5.2.2 and 11.5.2.5.10-

of the FSAR. The ability of the reactor coolant letdown radiation

i monitors to detect fuel rod failures needs to be confirmed along with
i

|
the applicant's comitment to use these techniques to monitor failures

as per SRP Section 4.2.

;

;

i 4.2.4.3 Postirradiation Surveillance
|

The W test (Eggleston 1978) and surveillance (Jones and Iorii, May 1982;

) Skaritka and lorii, August 1983) programs to examine detailed aspects of
'

the 17X17 fuel assembly are noted in Section 4.2.4.5 of the FSAR. In

| Section 4.2.4.6 of the FSAR, the applicant states that (a) .postirradiation |
1

i fuel inspect.: 3ns are routinely conducted during refueling, (b) these
.

:

i,

'. ; j
* i

'
|

!
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inspections include a qualitative visual examination of some discharged

fuel assemblies from each refueling, (c) gross problems of structural

,
integrity, fuel rod failure, rod bowing and crud deposition are identi-

fied, and (d) additional surveillance is provided if the visual exami-t

nation identifies unusual behavior or if the plant instrumentation

indicates gross fuel failures.

We conclude that the applicant has satisfied the guidelines described in _

Paragraph II.D.3 of SRP Section 4.2 regarding the need for postirradiation

surveillance.

M
4.2.5 Evaluation Findings

,

4

The following have not yet been provided by the applicant..

1. Confirmation that the peak pellet design basis burnup of 53,000

mwd /MTU is consistent with the region discharge burnup.of 33,000
,

MW/d/MTU (see Section 4.2.1).

2. Specification of the correct values for several parameters (e.g.,

fuel rod diameter and Zircaloy weight) in the description of and

design drawings for Beaver Valley Unit 2 fuel (see Section 4.2.2).
,

3. Confimation that the rod bowing analysis has been performed with

latest approved correlation (see Section 4.2.3.1(6)).
|

.

4. Confimation that the fuel rod internal pressure is consistent with

| WCAP-8963(see'Section_4.2.3.1(8)).
~

<

I
'

i_ .
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5. Confirmation that the predicted cladding collapse time exceeds the

expected residence of the fuel (see Section 4.2.3.2(2)).

.

6. Confirmation that combined seismic and LOCA loads,- using the SRSS,

method and a worst-case LOCA, are applied in calculating grid

stresses (see Section 4.2.3.3(4)).
.

7. Fuel assembly non-grid component forces from combined seismic and

LOCA loads have not been shown to meet SRP Section 4.2 guidelines

(see Section 4.2.3.3(4)).

8. Confirmation of the ability of the reactor coolant letdown radiation,

monitors to detect fuel rod failures (see Section 4.2.4.2).

9. Commitment to use the on-line detection method to monitor fuel rod

failures (see Section 4.2.4.2).

When the above are provided, we will be able to conclude that the Beaver

Valley Unit 2 fuel has been designed so that (a) the fuel design limits
' will not be exceeded as a result of normal operation and A00s, (b) fuel

damage during postulated accidents would not be severe enough to prevent

control rod insertion when it is required, and (c) coolability will

always be maintained, even after severe postulated accidents, and

thereby meets the related requirements of 10 CFR Part 50.46, 10 CFR Part
,

50, Appendix A, GDC 10, 27, and 35,10 CFR Part 50, Appendix K,_ and

10 CFR Part 100. This conclusion is based on the following: f:
*

r
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.

1. The applicant has provided sufficient evidence that these design !-

objectives will be met based on operating experience, prototype4

!- testing, and analytical predictions. Those analytical predictions .

*-dealing with structural response, control rod ejection, and fuel

densification have been performed in accordance with (1) the i

guidelines of Regulatory Guide 1.77, and methods that the staff has
.

reviewed and found to be acceptable alternatives to Regulatory

Guides 1.60 and 1.126, and (b) the guidelines for " Evaluation of

Fuel Assembly Structural Response to Externally Applied Forces" in

Appendix A to SRP Section 4.2.

.

2. The applicant has provided for testing and inspection of the fuel

to ensure that it is within design tolerances at the time of core

loadings. The applicant has made a commitment to perform on-line

fuel failure monitoring and postirradiation surveillance to detect

anomalies or confirm that the fuel has performed as expected.
.

Following satisfactory resolution of the open items we will be able to

conclude that the applicant has described methods of adequately pre-

dicting fuel rod failures during postulated accidents so that radio-

activity releases are not underestimated and thereby meets the related
'

requirements of 10 CFR Part 100.-

~ ;

*
*
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4.5.1 Control Rod 0"ive Structural Materials

The staff concludes that the control rod drive mechanism structural

materials are generally accept:51e and meet the requirements of General

Design Criteria 1, 14, and 26 as well as 10 CFR Part 50, Section 50.55a.

A confirmatory response from the applicant is required concerning the

yield strength of austenitic stainless steels in these components.

This conclusion is based on the applicant having demonstrated that

the properties of materials selected for the control rod drive

mechanism components exposed to the reactor coolant satisfy Appendix I

of Section III of the ASME Code, and Parts A, B, and C of Section II

of the Code. The applicant should confirm conformance with the staff

position that the yield strength of cold worked austenitic stainless

steels do not exceed 90,000 psi. Conformance to the recommendations of

Regulatory Guide 1.85 is discussed in 5.2.1.2.

In addition, the controls imposed upon the austenitic stainless steel
-

of the mechanisms satisfy, to the extent practical, the recommendations

of Regulatory Guide 1.31, " Control of Ferrite Content in Stainless Steel.

Weld Metal," and Regulatory Guide 1.44, " Control of the Use of Sensitized

Stainless Steel." The alternative method of control of ferrite content {

I'
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by testing of the purchased material and the modification of testing
-

procedures to evaluate weldments for stress corrosion cracking have been

reviewed by the staff and are acceptable. The applicant has confirmeda

that the tempering temperatures and aging temperatures of heat treatable

materials in the control rod drive mechanism are specified to eliminate

the susceptability to stress corrosion cracking in reactor coolan't.

The fabrication and heat treatment practices performed provide assurance

that stress corrosion cracking will not occur during the design life

of the components. The compatibility of all materials used in the

control rod system in contact with the reactor coolant satisfies the

criteria of Articles NB-2160 and NB-3120 of Section III of the Code.

Cleaning and cleanliness controls are in accordance to the extent

practical with ANSI Standard N 45.2.1-1973, " Cleaning of Fluid Systems
I

and Associated Components During Construction Phase of Nuclear Power

Plants," and Regulatory Guide 1.37, " Quality Assurance Requirements

for Cleaning Fluid Systems and Associated Components of Water-Cooled

; Nuclear Power Plants." The applicant's use of oxygen saturated reactor

grade water when flushing open systems and use of controlled disposable

materials and standard cleaning methods to control contamination levels

of harmful ele.nents and their compounds is acceptable to the staff.

1

4.5.2 Reactor Internals Materials

'

.

The staff concludes that the materials used for the construction of-
o

the reactor internal and core support structure are acceptable and !-

.
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meet the requirements of General Design Criterion 1 and Section 50.55a
~

of 10 CFR Part 50. The conclusion is based upon the following

considerations:

The applicant has met the requirements of GDC 1 and Section 50.55a of
~

10 CFR Part 50 with respect to assuring that the design, fabrication,

and testing of the materials used in the reactor internal and core sup-

port structure are of high quality standards and adequate for structural

integrity. The controls imposed upon components constructed of austenitic

stainless steel satisfy, to the extent practical, the recommendations of

Regulatory Guide 1.31," Control of Ferrite Content in Stainless Steel

Wold Metal," and Regulatory Guide 1.44, " Control of the Use of Sensitized

Stainless Steel." Where the recommendations of these Regulatory Guides

were not followed, the alternative approaches taken by the applicant

have been reviewed by the staff and are acceptable (see 4.5.1).

The materials used for construction of components of the reactor-

internal and core support structure have been identified by specifi- .

cation and found to be in conformance with the requirements of
,

NG-2000 of Section III and Parts A, B,_and C of Section II of the
.

ASME Code. Conformance to the recommendations of Regulatory Guide 1.85,

" Code Case Acceptability ASME Section III Materials" is discussed-

in 5.2.1.2. ~As proven by extensive tests and satisfactory per formance,,

the specified materials are compatible with the expected environment-
,

,
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and corrosion is expected to be negligible. The controls imposed
~

on the reactor coolant chemistry provide reasonable assurance that
'

the reactor internal and core support structure will be adequately

protected during operation from conditions which could lead to

stress corrosion of the materials and loss of component structural

intogrity.

The material selection, fabrication practices, examination and testing

procedures, and control practices performed in accordance to these-

recommendations provide reasonable assurance that the materials used

for the reactor internal and core support structure are in a

metallurgical condition to preclude inservice deterioration. Conformance

with requirements of the ASME Code and the recommendations of the

regulatory guides constitute an acceptable basis for meeting in part

requirements of General Design Criterion 1 and Section 50.55a of

10 CFR Part 50.

5.2.3 Reactor Coolant Pressure Boundary Materials

The staff concludes that the plant design is generally acceptable and
,

meets the requirements of General Design Criteria 1, 4, 14, 30, and 31

of Appendix A of 10 CFR Part 50; the requirements of Appendices B and G-

of 10 CFR Part 50; and the requirements of 50.55a of 10 CFR Part 50.55a.
,

of 10 CFR Part 50. -Confirmation by the applicant of the staff position
i
!
.
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concerning the yield strength of austenitic stainless steels in the reactor -

'

coolant pressure boundary and that underclad cracking has not occurred

in ASME SA-508 Class 2 forgings due to high heat input weld cladding is

required. This conclusion is based on the staff's review of the FSAR.

The materials used for construction of components of the reactor

coolant pressure boundary (RCPB) have been identified by specification
i

and found to be in conformance with the requirements of Section III

of the ASME Code. Compliance with the above Code provisions for

materials specifications satisfies the quality standards requirements

of GDC 1, GDC 30, and 55.55a.

The materials of construction of the RCPB exposed to the reactor

coolant have been identified and all'of the materials are compatible

with the primary coolant water, which is chemically controlled in

accordance with appropiate technical specifications. This compati-

bility has been proven by extensive testing and satisfactory performance.

This includes satisfying, to the extent practical, the recommendations

of Regulatory Guide 1.44, " Control of the Use of Sensitized Stainless

Steel." Where the recommendations of the regulatory' guide were'not

followed, the alternative approaches taken have been reviewed by the

staff and are acceptable (see14.5.1).

.
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General corrosion of all materials in contact with reactor coolant '

'

is negligible, and accordingly, general corrosion is not of concern.
'

' Compatibility of.the materials with the coolant and compliance

with the Code provisions satisfy the~ requirements of GDC 4 relative

to compatibility of components with environmental conditions.
,

. .

The materials of construction for the RCPB'are compatible with the

thermal insulation used in these areas. The thermal insulation used '

on the RCPB is either the reflective stainless steel type or is made

of nonmetallic compounded materials that meet most of the recommen-

dations of Regulatory Guide 1.36, " Nonmetallic Thermal Insulation for

Austenitic Stainless Steels." The use of standard commercial packaging

with receipt inspection for damage, as an alternative approach to the

special packaging recommendations in the guide, is acceptable to the

staff. Conformance with the above recommendations satisfies the

requirements of GDC 14 and GDC 31 relative to prevention of failure

of the RCPB.

The ferritic steel tubular products'and the tubular products fabri-

cated from austenitic stainless steel have been found to be acceptable

by non-destructive examinations in accordance with provisions of
.

the ASME Code, Section III. Compliance with these Code requirements

,
satisfies the quality standards requirements of GDC 1, GDC 30,

and 50.55a. , ,
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.

The fracture toughness tests required by the ASME Code, augmented
--

by Appendix G, 10 CFR Part 50, provide reasonable assurance that !.

i
adequate safety margins against nonductile behavior or rapidly (

propagating fracture can be established for all pressure retaining .

components of the reactor coolant pressure boundary. The use of e

Appendix G of the ASME Code, Section III, and the results of fracture

toughness tests performed in accordance with the Code and NRC

regulations in establishing safe operating procedures, provide

adequate safety margins during operating, testing, maintenance, and

postulated accident conditions. Compliance with these Code provisions

and NRC regulations satisfies the requirements of GDC 31 and 50.55a
.

regarding prevention of fracture of the RCPB.

The applicant has taken alternative approaches to the recommendations

of Regulatory Guide 1.50, " Control of Preheat Temperature for Welding

Low Alloy Steels." The alternative approaches taken by the applicant

are that welding procedures are qualified within the preheat tempera-

ture range (minimum limit plus 50*F) rather than at the minimum preheat

temperature, and preheat temperatures are maintained for an extended

period of time rather than preheat temperatures maintained until the

start of post-weld heat treatment. The staff concludes that these-

alternative approaches are adequate to prevent hydrogen cracking

,
(the concern of this regulatory guide) and will not cause.other

,

hazards. Accordingly, the staff accepts these alternative approaches.

!
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The controls used provide reasonable assurance that cracking of
~

components made from low-alloy steels will not occur during fabrication. t

If cracking does occur, the required Code inspections should detect

such flaws. These controls satisfy the quality standards requirements

of GDC 1, GDC 30, and 50.55a.

Regulatory Guide 1.34, " Control of Electroslag Weld Properties," is
.

not applicable because the electroslag welding process was not used

on RCPB components.

The controls imposed on welding ferritic and austenitic steels under

conditions of limited accessibility satisfy, to the extent practical,

the recommendations of Regulatory Guide 1.71, " Welder Qualification

for Areas of Limited Accessibility." The applicant's contractors

maintain close supervisory control of the welders and reoccurrence of '

welding situations in production are adequate to assure that the most

skilled welders are used in areas of limited accessibility. The staff

concludes, that as such welds.are inspected, qualification of the welders

making acceptable welds occurs automatically under the Code. These

controls satisfy the quality standards requirements of GDC 1, GDC 50, |
. r

;. and 50.55a. The controls imposed on weld cladding of low-alloy steel

components by austenitic stainless steel are not in accordnce with the

recommendations of Regulatory Guide 1.43, " Control of Stainless Steel
.

Weld Cladding of Low-Alloy Steel Components." The applicant must

piovide assurance that the practices used have not resulted in underclad f
ctacking of ASME SA-508 Class 2 forgings.

, i
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1

The applicant has not addressed the staff position limiting RCPB
,

~

components constructed of austenitic stainless steel to a maximum

yield strength of 90,000 psi.

.

The controls to avoid stress corrosion cracking in reactor coolant*

pressure boundary components constructed of austenitic stainless steels

satisfy, to the extent practical, the redommendations of Regulatory

Guides 1.44, " Control of the Use of Sensitized Stainless Steel," and

1.37, " Quality Assurance Requirements for Cleaning of Fluid Systems

Associated Components of Water Coolant Nuclear Plants." The alternate

approaches taken by the applicant were reviewed by the staff and are
! acceptable (see 4.5.1).

i

The controls followed during material selection, fabrication,

examination, protection, sensitization, and contamination, providei

' reasonable assurance that the RCPB component of austenitic stainless

steels are in a metallurgical condition that minimizes suscepti-

bility to stress corrosion cracking during service. These controls-
4

meet the requirements of GDC 4 relative to compatibility of components

with environmental conditions and requirements of GDC 14 relative to

} prevention of leakage and failure of the RCPB.

. ,

The controls imposed during welding of austenitic stainless steels
,

in the RCPB satisfy, to the extent practical, the recommendations

:
'

!
. ,
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of Regulatory Guides 1.31, 1.34 and 1.71. The alternate approat.hes
-

taken by the applicant were reviewed by the staff and are acceptable

(see 4.5.1).

These controls provide reasonable assurance that welded components

of austenitic stainless steel did not develop microfissures during

welding and have high structural integrity. These controls meet

the quality standards requirements of GDC 1, GDC 30, and 50.55a and

satisfy the requirements of GDC 14 relative to prevention of leakage

and failure of the RCPB.

U3 IM
5.3.1 Reactor Vessel Materials (":'^ '9: c9 ': ''^-}

-d
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The staff concludes that the reactor vessel materials are generally

acceptable and meet the requirements of General Design Criteria 1, 4,

14, 30, 31, and 32 of Appendix A of 10 CFR Part 50; the caterial testing

and monitoring requirements of Appendices B, G, and H of 10 CFR Part 50;

and the requirements of 50.55a of 10 CFR Part 50. Additional input by the j
,

applicant is required concerning examination results indicating that !
I

underclad cracking of ASME SA-508 Class 2 forgings in the reactor vessel i

has not occurred. This conclusion is based on the following:

- \
;

The materials used for construction of the reactor vessel and its
.

appurtenances have been identified by specificatin and found to be

|
.
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in conformance with Section III of the ASME Code. Special require-
- ments of the applicant with regards to control of residual elements

have been identified and are considered acceptable. Compliance .

with the above Code provisions for material specifications satisfies

the quality standards requirements of GDC 1, GDC 30, and 50.55a.

Ordinary processes were used for the manufacture, fabrication,

welding, and nondestructive examinations of the reactor vessel and

its appurtenances. Nondestructive examinations in addition to Code

requirements were also performed. Since certification has been

made by the applicant that the requirements of Section III of the

ASME Code have been complied with, the processes and examintions

used are condsidered acceptable. Compliance with these Code

provisions meets the quality standards requirements of GDC 1,

GDC 30, and 50.55a.

When welding components of ferritic steels, Code controls are

supplemented by conformance with the recommendations of regulatory

guides as follows:

a. The controls imposed on welding preheat temperatures are in

comformance to the extent practical with the recommendations

of Regulatory Guide 1.50, " Control of Preheat Temperature
.

for Welding of Low-Alloy Steel." The alternative approaches

taken by the applicant were reviewed by the staff and are !

.
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acceptable (see 5.2.3). These controls provide reasonable
'

assurance that cracking of components made from low-alloy,

steels did not occur during fabrication and minimize the

potential for subsequent cracking. These controls also

satisfy the quality standards requirements of GDC 1,
f

GDC 30, and 50.55a.
.

b. Regulatory Guide 1.34, " Control of Electroslag Weld Properties,"

is not applicable because this process is not used in reactor
,

vessel fabrication.

c. The controls imposed during weld cladding of ferritic steel

components are not in conformance with the recommendations of

Regulatory Guide 1.43, " Cont.rol of Stainless Steel Weld

Cladding of Low-Alloy Steel Components." The applicant must

provide assurance that undere. lad cracking did not occur during

the veld cladding of ASME SA-508 Class 2 forgings.

When welding components of austenitic stainless steels, Code controls

are supplemented by conformance with the recommendations of regulatory

guides as follows:

a. The controls imposed on delta ferrite in austenitic stainless'

,

steel welds satisfy to the extent practical, the recommendations

[
.
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of Regulatory Guide 1.31, " Control of Ferrite Content in
*

Stainless Steel Weld Metal." The alternate approaches '

ttken by the applicant have been reviewed by the staff and

are acceptable (see 4.5.1). The controls used provide

reasonable assuance that the welds do not contain micro-

cracks. These controls also satisfy the quality standards

requirement of GDC 1, GDC 30, and 50.55a and the requirement

of GDC 14 regarding fabrication to prevent rapid propagating

failure of the RCP8.

.

b. Regu3ftory Guide 1.34, " Control of Electroslag Weld Properties" -<

is not applicable because this~ process is not used in reactor,

vessel fabrication.

.

The controls (during, all stages of welding) to avoid contamination

and sensitization that could cause stress corrosion cracking in

austenitic stainless steels. conform with the recommendations,
r

of regulatory guides as follows:

a. The controls to avoid contamination and excessive sensitiza-

tion of austenitic stainless steel satisfy, to the extent
! practical, the recommendations of Regulatory Guide 1.44,

" Control of the Use of Sensitized Stainless Steel." The
.

alternative approaches taken by the applicant have been

)
r
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reviewed by the staff and are acceptable (see 4.5.1).
'

The controls used provide assurance that welded components

were not be contaminated or excessively sensitized prior to

and during the welding process. These controls satisfy the

quality standards requirement of GDC 1, GDC 30, and 50.55a

and the GDC 4 requirement relative to material compatibility,

b. The controls regarding onsite cleaning and cleanliness controls

of austenitic stainless steel are in conformance with the

recommendations of Regulatory Guide 1.37, "Q'uality Assurance

Requirements for Cleaning of Fluid Systems and Associated
*

Components of Water-Cooled Nuclear Power Plants" or the

applicant's alternative approaches are acceptable to the

staff as discussed in 4.5.1. These controls provide

assurance that austenitic stainless steel components were

properly cleaned onsite and satisfy Appendix B of 10 CFR

Part 50 regarding controls for onsite cleaning of materials

and components.

Integrity of the reactor vessel studs and fasteners is assured by

conformance to the extent practical with the recommendations of

Regulatory Guide 1.65, " Materials and Inspections for Reactor Vessel

Closure Studs." The applicants alternative approaches of (a), using
,

a modified SA-540, Grade B-24 for closure stud material which is

fallowed by Code Case 1605 and (b), not specifying a maximum ultimate -

tensile strength and relying on the bolting material's low alloy
,

I
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steel chemistry, heat treatment and toughness requirements to control
'

ultimate tensile strength are acceptable to the staff. Compliance '

with these recommendations and the applicants alternative approaches -

satisfy the the quality standards requirements of GDC 1, GDC 30, and

$50.55a; the prevention of fracture of the RCPB requirement of GDC 31;

and the requirements of Appendix G, 10 CFR Part 50, as detailed in the

provisions of the ASME Code, Sections II and III.

5.4.2.1 Steam Generator Materials

The staff concludes that the steam generator materials specified are

acceptable and meet the requirements of GDC 1, 14, 15, and 31, and

Appendix B to 10 CFR Part 50. This conclusion is based on the following:
.

1. The applicant has met the requirements of GDC 1 with respect to

codes and standards by assuring that the materials selected for

use in Class 1 and Class 2 components were fabricated and

inspected in conformance with codes, standards, and specifica-

tions acceptable to the staff. Welding qualification,

fabrication, and inspection during manufacture and assembly -

of the steam generators were done in conformance with the

requirements of Section III and IX of the ASME Code. -

f

.

2. The requirements of GDC 14 and 15 have been met to assure that
i-
L
:

* 6.

!
r

-. . t

'!

. , _ . _ _ - . _ . . . _ ._ _.- _
[ ._ _..IJ ,



_ _ _ _ . . .. . _ . . . __ _ _ _ _ . ,

!

.

1

- 46 -

the reactor coolant boundary and associated auxiliary systems
'

have been designed, fabricated, erected, and tested so as to

have an extremely low probability of abnormal leakage, of
'

rapid failure and of gross rupture, during normal operation

and anticipated operational occurrences.

The primary side of the steam generator is designed and fabricated

to comply with ASME Class 1 criteria as required by the staff.

The secondary side pressure boundary parts of the steam generator >

.

is designed, manufactured, and tested to ASME Class 2 Code.

The crevice between the tubesheet and the inserted tube is
.

minimal because the tube was expanded to the full depth of

insertion of the tube in the tubesheet. The tube expansion

and subsequent positive contact pressure between'the tube and
.,

the tubesheet preclude a buildup of impurities from forming

in the crevice region and reduce the probability of crevice

boiling.

3. The requirements of GDC 31 have been met with respect to the

fracture toughness of the ferritic materials since the pressure

boundary materials of ASME Class 1 components of the steam

generators will comply with the fracture toughness requirements

and tests of Subarticle NB-2300 of Section III of the Code. .

!-

!
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The materials of the ASME Class 2 component: Of the eteam
_

generators will comply with the fracture toughness requirements

of Subarticle NC-2300 of Section III of the Code.

.,

4. The requirements of Appendix B of 10 CFR Part 50 have been met

since the onsite cleaning and cleanliness controls during fabri-

cation conform to the recommendations of Regulatory Guide 1.37,

" Quality Assurance Requirements for Cleaning of Fluid Systems

and Associated Components of Water-Cooled Nuclear Power Plants"

or the applicant's alternative approaches are acceptable to

the staff as discussed in 4.5.1. The controls placed on the

secondary coolant chemistry are in agreement with staff tech-

nical positions.

Reasonable assurance of the satisfactory performance of the steam

generator tubing and other generator materials is provided by the

design provisions and the manufacturing requirements of the ASME

Code and rigorous secondary water monitoring and control. The

controls described above combined with conformance with applicable

codes, standards, staff positions, and regulatory guides constitute

an acceptable basis for meeting in part the requirements of General

Design Criteria 1,14,15, and 31, and Appendix B,10 CFR Part 50. .

.

3
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6.1.1 Engineered Safety Features kM

The staff concludes that the engineered safety features materials

specified are acceptable and meet the requirements of GDC 1, 4,

14, 31, 35, and 41 of Appendix A of 10 CFR Part 50; Appendix B of

10 CFR Part 50, and 10 CFR Part 50, 50.55a. This conclusion is

based on the following:
.

-

1. General Design Criteria 1, 14, and 31, and 10 CFR Part 50,
4

50.55a have been met with respect to assuring an extremely

low probability of leakage, of rapidly propagating failure,

and of gross rupture. This is shown since the materials

selected for the engineered safety features satisfy Appendix I

i of Section III of the ASME Code, and Parts A, B, and C of
i

Section II of the Code, and the staff position that the,

yield strength of cold-worked stainless steels shall be less

than 90,000 psi.

In this time frame, the Code allowed waiving of impact testing

of Class 2 and 3. However, based upon the resuli of impact

testing by other applicants of the same specification steels,
,

and correlations of the metallurgical characterization of

these steels with the fracture toughness data presented in
,

NUREG-0577, we conclude that the fracture toughness properties
<-

!
*
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of the ferritic materials in the engineered safety features
.

have adequate margins against the possibility of nonductile

behavior and rapidly propagating fracture.

The controls on the use and fabrication of the austenitic

stainless steel of the systems satisfy the requirements of

Regulatory Guide 1.31, " Control of Ferrite Content of Stainless
t Steel Weld Metal," and Regulatory Guide 1.44, " Control of

the Use of Sensitized Stainless Steel." The alternate approaches,

taken by the applicant have been reviewed and are acceptable

to the staff (see 4.5.1). Fabrication and heat treatment

practices performed accordingly provide assurance that the

probability of stress corrosion cracking will be reduced .

during the postulated accident time interval.

Conformance with the Codes and Regulatory Guides and with

I the staff positions mentioned above, constitute an acceptable

basis for meeting requirements the of General Design Criteria

1, 4, 14, 35, 41; Appendix B to to 10 CFR part 50, and 10 CFR4

Part 50, $50.55a, in which the systems arefto be designed,

fabricated, and erected so that the systems can perform their

functions as required.

.

.
.,

I

-- .
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2. General Design Criteria 1, 14, 31, and Appendix B to 10 CFR
-

Part 50 have been meet with respect to assuring that the RCPB

and associated auxiliary systems have an extremely low

probability of leakage, of rapidly propagating failure, and

of gross rupture. The controls placed on concentrations of

leachable impurities in nonmetallic thermal insulation used

on components of the engineered safety features are in accord- :

ance with the recommendations of Regulatory Guide 1.36,

" Nonmetallic Thermal Insulation for Austenitic Stainless

Steels" or the applicant's alternative approaches are acceptable

to the staff as discussed in 5.2.3. Compliance with the

recommendations of Regulatory Guide 1.36 forms a basis for
i

meeting the requirements of GDC 1, 14, and 31.

| -

Protective coating systems are discussed in 6.1.2.
,

3. The requirements of GDC 4, 35, 41 and Appendix B to 10 CFR

Part 50 have been met with respect to compatibility of ESF

components with environmental conditions associated with
,

normal operation, maintenance, testing, and postulated
'

accidents, including loss of cooling accidents.

The controls on the pH and chemistry of the reactor containment
,

,

sprays and the emergen;y core cooling water following a
!
i

i-

i
__ .

.
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loss-of-coolant or design basis accident are adequate to .

reduce the probability of stress corrosion cracking of

austenitic stainless steel components and welds of the

engineered safety features systems in containment

throughout the duration of the postulated accident to

completion of cleanup.

Also, the controls of the pH of the sprays and cooling water,

in conjunction with controls on selection of containment

materials, are in accordance with Regulatory Guide 1.7,

" Control of Combustible Gas Concentrations in Containment

Following a Loss-of-Coolant Accident," and provide assurance

that the sprays and cooling water will not give rise to *

excessive hydrogen gas evolution resulting from corrosion of

containment metal or cause serious deterioration of the

| materials in containment.

|

The controls placed upon component and system cleaning are

in accordance with the recommendations of Regulatory Guide 1.37,

" Quality Assurance Requirements for Cleaning of Fluid Systems

and Associated Components of Water-Cooled Nuclear Power Plants"

or the applicant's alternative approaches have been reviewoo
'

and approved by the staff as discussed in 4.5.1. These controls
,

provide a basis for the finding that the components and systems

.
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,

'

have been protected against damage or deterioration by contam-

inants as stated in the cleaning requirements of Appendix B,

10 CFR Part 50.
,

,

10.3.6 Main Steam and Feedwater Materials

The staff concludes that the main steam and feedwater system materials

are acceptable and meet the relevant requirements of 10 CFR Part 50,

|
50.55a, General Design Criteria 1, and Appendix B to 10 CFR Part 50.

This conclusion is based on the following:

The applicant selected materials for Class 2 and 3 components of the

i steam and feedwater systems that satisfy Appendix I of Section III
|
! of the ASME Boiler and Pressure Vessel Code, and meet the require-

| ments of Parts A, B, and C of Secton II of the Code. Conformance
l

to the recommendations of Regulatory Guide 1.85 is discussed in

1 5.2.1.2.

In this time frame, the Code allowed waiving of impact testing of

main steam and feedwater materials. However, based upon the results

| of impact testing by other applicants of the same specification

steels, and correlations of the metallurgical characterization of
;

these steels with the fracture toughness data presented in NUREG-0577,
'

we conclude that the fracture toughness properties of the ferritic''

|
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materials in the main steam and feedwater systems have adequate
,

safety margins against the possibility of nonductile behavior and

rapidly propagating fracture.

The applicant has satisfied to the extent practical, the recommend-

ations of Regulatory Guide 1.71, " Welder Qualification for Areas of
.

Limited Accessibility" by meeting the regulatory positions in

Regulatory Guide 1.71 or by meeting alternative approaches which-

the staff has reviewed and found to be acceptable (see 4.5.1).,

!

The onsite cleaning and cleanliness controls during fabrication

satisfy the positions given in Regulatory Guide 1.37, " Qualityi

Assurance Requirements-for Cleaning of Fluid Systems and Associated

Components of Water-Cooled Nuclear Power Plants," and the requirements

i of ANSI Standard N 45.2.1-1973, " Cleaning of Fluid Systems and

Associated Components During Construction Phase of Nuclear Power

Plants" or the applicant alternative approaches have been reviewed

and are acceptable to the staff as discussed on 4.5.1.<

,

.
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17.0 Ouality Assurance

17.1 General - -

,
..

' The description of the quality assurance (QA) program for the.oper-
ations phase of the Beaver Valley Power Station - Unit 2 (BV-2) is
contained in Chapter 17 of the FSAR. Our evaluation of this QA
program is based on a review of this information and discussions
with representatives from Duquesne Light Company (DLC) and the NRC
Region I Office. We assessed DLC's QA program for the operations
phase to determine if it complies with the requirements of 10 CFR.50,
Appendix B, " Quality Assurance Criteria for Nuclear Power Plants and
Fuel Reprocessing Plants," and the Standard Review Plan, Section 17.2,
Rev. 2, dated July 1981, " Quality Assurance During the Operati.ons
Phase." (NUREG-0800) ,

*

17.2 Oroanization

The DLC's organization responsible for the operation of BV-2 is shown
in Figure 17.1 and consists of five divisions which are the Nuclear
Division, the Nuclear Construction Division, the Engineering and Con-

'struction Division, the Operations Division and the General Services
Division. Each of these divisions is headed up by a Vice President
who with the exception of the General Services Division reports
directly to the President of Duquesne Light Company who in turn
reports to the Chairman of the Board. The.Vice President of General
Services reports directly to the Chairman of the Board. The General
Services Division has overall responsibility for the procurement of
material and equipment as requested by either the lluclear Division or
the Engineering and Construction Division. The Operations Division
is responsible for providing testing and maintenance support to BV-2'

for specified maintenance activities. The Engineering and Construction
Division is responsible for design changes and engineering during the
operation of BV-2..

The Nuclear Division is directly responsible for the safe and efficient
operation of BV-2; for the development and implementation of the
Quality Control (QC), Radiological Control and Environmental Sur- -

.veillance Programs; for training, administrative services and plant
security; and for engineering activities. Within this division is the
Operational Quality Control (00C) organization which is divided into*

three sections. The 00C Maintenance Section is responsible for imple-
menting the quality requirements of plant maintenance, surveillance
activities, and maintenance related nondestructive examination. The

.
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'' 00C Inservice Inspection Section is responsible for implementing the

quality requirements of inservice inspection and control of nondes-
tructive examination procedures. The 0QC Refueling and Modifications
Section is responsible for implementing the quality requirements of
refueling, new fuel receipt and modification activities.4

i The Nuclear Construction Division is responsible for the construction
and modifications activities associated with BV-2. This Division,

; through the QA Department, is also responsible for establishing,
' managing, and measuring the overall effectiveness of the QA programs
' for construction and operations.

The Manager of the QA Department has reporting to him a QA Directort

for Operations and a QA Director for Design, Construction, and Pro-
curement. The QA Director, Operations, is responsible for assuring,

that the fabrication and installation of fuel, operation, testing,
,

and maintenance, is perfonned in accordance with the DLC OA program.'

The QA Director for Design, Construction and Procurement' is respon--

sible for assuring _that design, engineering,, procurement, construction-

i and modification activities during both the construction and coeration
phases are performed in accordance with.DLC QA program.

The QA Manager has the authority to report quality matters to any
level necessary within DLC in order to establish effective corrective
action. The QA and QC personnel have sufficient authority and organiz-"

ational freedom from the pressures of cost and schedules to identify-,

' quality problems; initiate,. recommend or provide solutions to quality
;. problems through designated channels; verify implementation of solu-
; tions to quality problems and control further processing, delivery or

installation of nonconforming items until proper dispositioning has
occurred. -

3 ..

i 17.3 Quality Assurance Program
1

The QA program for the operation of BV-2 is described in Chapter 17.

of the FSAR and is implemented by means of written policies, proce-
dures, and instructions. DLC has committed its QA program for the
operations phase to be in compliance with the provisions of the NRC --

Regulatory Guides listed in Table 1.
.

.

,. DLC QA program requires that implementing procedures and instruction's. -

contain detailed controls for (1) translating codes, standards,i

; regulatory requirements, technical specifications, engineering, and
' process requirements into. drawings and specifications, procedures

and instructions; (2) developing, reviewing, and approving procure-
ment documents, including changes; (3) prescribing quality-related

.

4
,

'
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| activities by documents, instructions, procedures, drawings, and
specifications; (4) issuing and distributing approved documents;
(5) purchasing items and services; (6) identifying materials, parts,

I and. components; (7) performing special processes; (8) inspecting and/
or testing materials, equipment, processes or services; (9) calibrating *

|~ and maintaining measuring and test eqdipment; (10) handling, storing, -

identifying the inspection, test,, and
and shipping of items; (11)(12)-identifying and dispositioning non-

-

!
operating status of items;
conforming items; (13) correcting conditions adverse to quality;

4

i (14) preparing and maintaining QA reccrds; and (15) auditing of
; ' activities which affect quality.
'

The indoctrination and training program assures that personnel per- ;

; fonning activities affecting quality are knowledgeable and that they
i have cocpetence and skill in the performance of their quality-related
i activities. It also provides for retraining of personnel performing
i activities affecting qualicy.

-

t

j Quality is verified through checking, review, surveillance, inspection,-

!, testing, and audit of quality-related activities. The QA program
| requires that quality verification be performed by individuals who are

not directly responsible for performing the quality-related ' activities.
! Inspections- are performed by qualified personnel in accordance with
.

procedure: instructions, approved by the QA/QC organization.-

4

I Audits are performed in accordance with pre-established written check-
lists by qualified personnel not having direct responsibilities in the
areas being audited. Periodic audits will be performed to evaluate all'

.

aspects of the QA program including the effectiveness of the QA program
! implementation. The QA program requires the review of audit results by

- the person having responsibility in the area audited and to determine
j and take corrective action where necessary. Follow-up audits are'

L performed to detemine that nonconformances and deficiencies are
i effectively corrected and that the corrective action precludes repetitve
j occurrences.

*

. 17.4 Conclusion
i

.' Based on our detailed review and evaluation of the QA program descrip-
tion contained in Chapter 17 of the FSAR for BV-2 we conclude that:

,
i i

~
.

,(1) The organizations and persons performing QA functions appear to
have the required incependence and authority to effectively ,i

"
,

carry out the QA program without undue influence from those
,

directly responsible for cost and schedules.
|

-
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(2) The QA program with the exception of the outstanding issue
described in 17.5 of this SER, describes requirements, pro-
cedures, and controls that, when properly implemented, comply

,

with the requirements of Appendix B.to 10 CFR Part 50 and, with'

the acceptance criteria contained in Section 17.2 of the
Standard Review Plan (Revisions 2).

Accordingly, the staff concludes that DLC's description of the
QA program, with the exception of the outstanding issue noted
below, is in compliance with applicable NRC regulations.

17.5 Outstanding Quality Assurance Issue

The NRR staff is currently evaluating those structures, systems, and
i components which are under the control of the QA Program. A supple-
i ment to the SER will be provided after completion of this review.
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TABLE 1 ;.

f REGULATORY GUIDANCE APPLICABLE TO ,

QUALITY ASSURANCE PROGRAM

1. Regulatory Guide 1.30. " Quality Assurance Requirements for the Installa-
! tion, Inspection, and Testing of Instrument,ati.on and Electrical Equipment,"

'

i (8/11/72)
,

Regulatory) Guide 1.33-Rev. 2, " Quality Assurance Program Requireme'nts2.
(Operation ," (2/78).

3. Regulatory Guide 1.37, " Quality Assurance Requirements for Cleaning of
,

: Fluids Systems and Associated Components of Water-Cooled Nuclear Power
j= Plants," (3/16/73).

f 4. Regulatory Guide 1.38-Rev. 2 " Quality Assurance Requirements for Packaging,
! Shipping, Receiving, Storage, and Handling of Items for Water-Cooled Nuclear
i.

Power Plants," (5/77).
.

,

j 5. Regulatory Guide 1.39-Rev. 2. " Housekeeping Requirements for Water-Cooled'

Nuclear Power Plants " (9/77).' -
*

,

i 6. Regulatory Guide 1.58-Rev.1, " Qualification of Nuclear Power Plant Inspection,
j Examination, and Testing Personnel," (9/80).
; -

| 7. Regulatory Guide 1.64-Rev. 2 " Quality Assurance Requirements for the Design
of Nuclear Power Plants," (6/76).;

I
i 8. Regulatory Guide 1.74, " Quality Assurance Terms and Definitions," (2/74).

i 9. Regulatory Guide 1.88-Rev. 2. " Collection, Storage, and Maintenance of-
Nuclear Power Plant Quality Assurance Records," (10/76).,

.10. Regulatory Guide 1.94-Rev.1,'" Quality Assurance Requirements for Installa-
3

tion, Inspection, and Testing of Structural Concrete and Structural Steel
During the Construction Phase of Nuclear Power Plants," (4/76).*

'

11. Regulatory Guide 1.116-Rev. 0-R, " Quality Assurance Requirements for! -

Installation, Inspection, and Testing of Mechanical Equipment and Systems,"'

!- (5/77). .

'

12. Regulatory Guide 1.123-Rev.1, " Quality Assurance Recuirements for Control

,

..of Procurement of Items and Services for Nuclear Power Plants," (7/77)..

,

[ 13. Regulatory Guide 1.144-Rev.1, " Auditing Quality Assurance Programs for
[ Nuclear Power Plants," (9/80).

14. Regulatory Guide 1.146, " Qualification of-Quality Assurance Program Audit
!

Personnel for Nuclear Power Plants," (8/80).
-

. .

9 8 e

f

.
-, . -

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



E, . . . . . . . . . . . . . . .. .-

.. . ,-
,

* - . e'
*

(* .
. CHAlpteAN

~ '' ''
*

, h,- .

RF THE CSARO
. j

' .

,,

'' l
. . .. .

.
4

,
*

-

!4 | .
-

.!I
.

*e *. . .
. ,

.
,

I , . caesieent ;
-

. .* -
-

'

|
. -

| e |*
. DueufSHC L16teT

-

'
-*

8 -
Couesuv -

t i *
..

? - ** . .

E

|
* .

, ,

. s . . , ,,

1 .

-

-.

.
. '

.

*

VICE Pf4ES3 DENT,

W3Cf PAES18E88E' VICE rocssoCHT-Muft.c4H
,

* C1'CE P9fstDstBI W3CC Pstesserug
CM83NCER3N8 GENCHAl. $CHv1CC5CeNSTsuCTISH

l 18883 91V131800 88MCLEAR sivisings a. CON 5 "tCileN '

elv351eH 5

f * g' '* '
*

' . .

* - t
. . .?i f.* . '

- . ,
-

.

*
, .

-

jo .
- .

.

(A
... :

.

ganscCEAR SAFEIY

-. .

_:. pp.AeEn
- "

.a- . .
-

'

.' ' a.8.1CEWS3He
*

{.* .

L .- . - .

- 8 *MANASCR- MANAGER- 'strApitaCMT
* *

'

.. .

I CON 3INUCT1898 guALITY A55uftAp4CC .

*
*

. e, '
.

.. .. . ~.. -
OCPANI68EleT DEPARib4ENT |-* .

.
. -

7
) *

.,
. ,

^
*

' ~
. =

*

.
- . . plsecclegt f . . ..

^
.sectsAllects . t*

}
- - esses. liv teseipet.

* *
. .

| .
-

i
. . , t--

-; --.

.

.

. g . n
-

.. .-
r.- ..

i

Gue4.11V teO8398L* - e484 Lily Cecilget. eMAL11Y CettliteL , . .

-

teoetseca'st . L.wetoeceae lwd 198CCA DIRECTOR
~

04 RECTOR

(tute8EEsteetcar) (asti (see{s tees a uses.) OUALITY ASSURANCE QUAL.lTV A55uRANCE j
.

OPERATIONS DES. CONST. PROC. 6
.

. .

.. ... .
.,

,

..;-. -
. t.

. . . . .

f
. .

-

. .
-

. . t. . . .
-L

'-
. . -

I .- .
F10uRE J.7. l. t.--

-i . '

ORGANIZATION STRUCTURE
~ t.

i.

* .-
DEAVER VALLEY, POWER. STATION-UNIT 2;

. '
. ''

i - |* * .
.

. i...



- _ . _ _ ..
,

| : ^s
. . . . _ - . , - . - . - . . . . . . . . . - - - - - - -_ . .. - ... . .

e
-j; 6c-

.

,, . _ r

|3 i

.

; it},

l'
!.

5 REACTOR COOLANT SYSTEM

5.1 Summary Description

|
| 5. 2 Intearity of Reactor Coolant Pressure Bound,ary

I ;'

5.2.1 Compliance with ASME Code and Code Cases

5.2.2 Overpressure' Protection

Overpressure protection for Beaver Valley Unit 2 has been reviewed in accordance

| with SRP 5.2.2 (NUREG-0800). Conformance with the acceptance criteria, except
as noted, formed'the basis for the staff's conclusion that the design of the

! facility for overpressure protection is acceptable.

The reactor coolant pressure boundary (RCP8) is protected from overpressuri-
zation by three safety relief valves and three power-operated relief valves in
combination with the reactor protection system and operating procedures. This
combination of' features provides overpressurization protection in accordance

with the criteria of GOC 15; the ASME Code, Section III; and 10 CFR 50, Appen-

|
dix G. These criteria ensure RCP8 overpressure protection for both power opera-

| tion and low temperature operation (startup and shutdown). Following is a dis-
| cussion'of overpressure protection for each mode of operation.
|
;
' 5. 2. 2.1 Overpressure Protection During Power Operation
,

Overpressure protYt: tion during power operation is provided by the pressurizer
,

| spray system, three power-operated relief valves (PORVs), and three spring-

| loaded safety relief valves (SRVs), all of which are connected to the pressurizer.
'

! e

The pressurizer spray system is designed to maintain the reactor coolant system
(RCS) pressure below the PORV relief setpoint of 2335 psig during normal design

| transients.
#
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The PORVs are sized to prevent actuation of a high pressurizer pressure reactor j.

i trip at 2410 psig for all design transients up to and including the design step l

load decrease with steam dump. The PORVs also limit undesirable openings of
the SRVs. -

The SRVs provide the final overpressure protection during power operation.

,

The PORVs and SRVs are both safety grade, and they are designed in accordance'

with ASME Code, Section III. Periodic testing and inspection are performed in
accordance with Section XI of the Code. In FSAR Chapter 14 the applicant states
that the safety relief valves will be checked and adjusted as a prerequisite to
the initial test program in accordance with RG 1.68 Revision 2. In response to
NUREG-0737 Item II.D.1, the applicant states that valves and piping configura-
tions, similar to those at Beaver Valley Unit 2, have been tested in the
Electric Power Research Institute (EPRI) safety and relief valve test program.
The evaluation of the applicant's compliance with II.D.1 is included in SER
Section 3.9.3. In response to NUREG-0737 Item II.D.3, the applicant states
that the PORV status and safety valve status will be indicated in the control
room. The evaluation of the applicant's compliance with II.D.3 is included in
SER Section 7.5.

Each SRV has a relieving capacity of 345,000 pounds of saturated steam per hour
at 2485 psig. Each PORV has a relieving capacity of 210,000 pounds of saturated
steam per hour at 2335 psig. The combined capacity of two of these three safety
valves is adequate to prevent the pressurizer pressure from exceeding the ASME
Boiler and Pressure Vessel Code, Section III limit of 110% design pressure

| following the worst reactor coolant system pressure transient. This is'identi-

fied to be a complete loss of steam load from full power without a direct reac-
tor trip and with concurrent loss of main feedwater. This event was analyzed
with no credit taken for the automatic steam dump system, automatic rod control,
or auxiliary fee 6 tater and with no credit taken for signals generated by a tur-
bine trip, which would normally trip the reactor. The reactor is assumed to

i

be tripped by high pressurizer pressure, overtemperature AT, or high pressurizer ~

water level signals. The analysis for this case takes no credit for the pres-

surizer spray system, the pressurizer PORVs, or steam dump, but it does take
|

credit for the operation of the steam generator safety valves. j
1
|

|
'
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There are five of these Code safety valves in each of the three secondary
l' loops. They have a combined relieving capacity of 13.4x10s pounds of steam

per hour with one of the valves stuck closed. This is fifteen percent more
than the rated capacity of 11.6x10s 1b/hr and is sufficient relieving capacity
for the secondary system.

The above analyses were performed with a full plant simulation. This included
the reactor coolant system with an explicit reactor vessel, hot leg, pres-
surizer with an explicit surge line, primary side of the steam generator, reac-
tor coolant pump, cold leg, and the secondary side of the steam generator.
These were modeled using the LOFTRAN digital computer program, which has been
reviewed by the staff and found acceptable.

5.2.2.2 Overpressure Protection During Low-Temperature Operation

The criteria for overpressure protection during low-temperature operation of
the plant are in BTP RSB 5-2.

Low-temperature overpressure protection is primarily provided by two of the
three pressurizer PORVs. These two have their opening setpoints automatic-
ally adjusted as a function of reactor coolant temperature. The reactor coolant
temperature measurements will be auctioneered to obtain the lowest value. This

temperature will be translated into a PORV setpoint curve that will adequately
account for the lag in the temperature change of the reactor vessel and for
possible single failures in the auctioneering system, so the system pressure
will always be below the maximum allowable pressure. This PORV setpoint curve
shal*, be periodically updated, as shall be specified in the bases for the tech-
nical specifications, to ensure that the stress intensity factors for the reactor
vessel at any time in life are lower than the reference stress intensity factors
as specified in 10 CFR 50, Appendix G.

The system logic will first annunciate at a predetermined low RCS temperature
to alert the operator to arm the system. Another alarm on the main control

'

board will annunciate whenever the measured pressure approaches, by a
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predetermined amount, the reference pressure. On further increase of the mea-
sured pressure, an actuation signal will be transmitted to the PORVs to miti-
gate the pressure transient.

.

The applicant has performed low-temperature overpressure transient analyses to
determine the maximum pressure for the postulated worst case mass input and
heat input events. The mass input transient analysis was performed assuming
the inadvertent actuation of a high head safety injection pump, which pressur-
izes the RCS. The heat input analysis was performed for an incorrect reactor
coolant pump start assuming that the RCS was water solid at the initiation of
the event and that a 50*F mismatch existed between the RCS (250*F) and the
secondary side of the steam generators (300*F). These temperatures were

assumed because at lower temperatures the mass input case is limiting. The

results of these analyses show that the allowable limits will not be exceeded.
The applicant will provide PORV setpoint values later, and the staff will re-
port its evaluation of these in a supplement to this SER.

|

1

An acceptance criterion for Item II.G.1 of NUREG-0737 is that the PORVs and

associated block valves have safety grade emergency power supplies. Section 8.3
' of the SER provides a discussion of Beaver Valley Unit 2's compliance with

this criterion.

| As a backup to the low-temperature overpressure protection system, both inlet
lines to the residual heat removal (RHR) system have a pressure relief valve,
which is designed to relieve the combined flow of two charging pumps (i.e.,
high head safety injection pumps) at the set pressure of the relief valves.
These RHR relief valves provide overpressure protection after the RHR system

' is put into operation and the RHR suction isolation valves are open at an RCS
pressure of less than 425 psig.

Assuming a single failure of one of the two PORVs, and taking no-credit for the
RHR system relief valves, the low temperature overpressure protection system
can relieve the capacity of only one HHSI/ charging pump and maintain pressure

.

below the Appendix G limits. Thus operating procedures will require:the removal'
'

of power from all HHSI/ charging pumps that are not. required to be operable. Toi

prevent an accidental overpressurization by|an accumulator discharge, operating -
.
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procedures will stipulate that the accumulator isolation valves shall'be closed
when the RCS pressure is below the safety injection (SI) unblock set point, andt

that after they are closed their operating power shall be removed. To prevent
overpressurization due to an excessive temperature differential between the RCS
and an isolated steam generator, there will also be restrictions on the
conditions under which a reactor coolant pump may be started. We will require
technical specifications on these three items.

,

5.2.2.3 Conclusions

Subject to the generation of a conservative PORV setpoint curve and appropriate
Technical Specifications, the staff concludes that the overpressure protection
system meets the relevant criteria of GDC 15 and is, therefore, acceptable.
Conformance to Appendix G to 10 CFR 50 criteria will be confirmed when the PORV

setpoint curve is found acceptable. This conclusion is based on the following:

The overpressure protection system prevents overpressurization of the RCPB
under the most severe transients and limits reactor pressure during normal
operational transients. Overpressurization protection is provided by three
safety valves. These valves discharge to the pressurizer relief tank through
a common header from the pressurizer. The safety and power-operated relief
valves in the primary system, in conjunction with the steam generator safety

*

and atmospheric steam dump valves in the secondary system, and the reactor
protection system, will protect the primary system against overpressure.

The peak primary system pressure following the worst transient is limited to
the ASME Code allowable value (110% of the design pressure) with no credit
taken for nonsafety grade relief systems. The Beaver Valley Unit 2 plant was
assumed to be operating at design conditions (102% of rated power) and the
reactor is shut down by a high pressurizer pressure trip signal. The cal-
culated pressure is less than 110% of design pressure.

-

1 _I
'

Overpressure protection during low-temperature operation of the plant -is pro-
vided by two PORVs and RHR suction relief valves in conjunction with adminis-
trative controls.

~

~ -
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The applicant has met GDC 15 and 31. Appendix G criteria are expected to be
met when the PORV setpoint curve is generated. In addition,.the applicant has

responded to Task Action Plen Items II.D.1 and II.D.3 of NUREG-0737.

.

5.4.7 Residual Heat Removal System

The design of the residual heat removal system (RHRS) for Beaver Valley Unit 2
has been reviewed in accordance with SRP 5.4.7 and Branch Technical Position
RSB 5-1 of UREG-0 00. Conformance with the acceptance criteria, except as
noted ormed t e sis)for the staff's conclusion that the design of the
RHRS is acceptable provided that the RHRS pumps are fully qualified for con-
tinuous operation in the containment environment.

The RHRS has two independent cooling trains, which are designed for a pressure
of 600 psig and a temperature of 400 F. Each train has a 4000 gpm pump and a
heat exchanger that is designed to transfer 29 million Btu /hr to the component
cooling water. The pumps, heat exchangers, and isolation and control valves
are all located inside of containment. Each train of this RHRS is powered by
an essential, separate, power supply. In the event of a failure of a puwer

supply the licensee states that it is possible to switch the power source for
the operation of isolation valves from the failed power supply to the function- i

ing one. There are safety grade flow meters and low flow alarms connected to
each of the two trains.

This RHRS operates in the following modes:

(1) Cooldown

Removes heat from the RCS after the system pressure and temperature have
been reduced to approximately 400 psig and 350*F, respectively,-by the
steam and power conversion system. Under normal conditions, with two
trains operating, it will take about 24 hours to get the reactor coolant
temperature down to 140*F. If there is only one train operating it will

~

take about 31 hours to get the reactor coolant temperature down to 212*F.
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(2) Cold Shutdown
!
i

Removes fission product decay heat to maintain cold shutdown conditions.
.

(3) Refueling

'

Transfers water between the refueling cavity and the refueling water
storage tank (RWST) at the beginning and end of the refueling operations.

4

(4) Startup

Acts as an alternate letdown path to control RCS pressure. In this mode
the RHRS is connected to the chemical volume control system (CVCS) via the
low pressure letdown line.

5.4.7.1 Functional Requirements

RSB 5-1 stipulates that the design of a plant shall be such that it can be
taken to colo shutdown by using only safety grade' systems and that these sys-
tems shall satisry GDC-1 through 5. In this regard Section 5.4.7.2.5 of the*

FSAR states that the entire RHRS for Beaver . Valley Unit 2 is designed:as Safetyi

Class 2 with the exception of the portions that form a part of the R';S pressure
boundary which are designed as Safety Class 1. Compliance with GDC 1-5 criteria
is as follows:

GDC-1, quality assurance aspects of safety grade systems, is evaluated
in 3ER Section 17.1.

4

4
~

GDC-2, design bases for safety grade systems, is evaluated in SER Sec-
tion 3.2.

9
:

GDC-3, fire protection of safety grade systems,.is evaluated in SER Sec-
.

tion 9.5.1.
O

a

GDC-4, environmental and missile protection design for' safety grade systems,
l' is evaluated in SER Sections 3.11 and 3.5.
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GDC-5 is complied with because these RHRS's are not shared.
:

1

'

To comply with the redundancy criteria of GDC 34 the RHRS has two independent
trains. Leak detection for the RHRS is discussed in Section 5.2.5 of this SER.
Isolation valve and power supply redundancy are discussed under separate topics
in this section. The staff has reviewed the description of the RHRS and the
piping and instrumentation diagrams to verify that the system can be operated
with or without offsite power and assuming a single failure. The two RHR pumps

are connected to separate buses that can be powered by separate diesel generators
in the event of loss of offsite power. Thus a single failure, such as that of

a pump, valve, or heat exchanger, will still allow the operation of one train.
However, in the inlet of each train there are two motor-operated valves (MOVs)
for isolating the RHRS from the higher pressure RCS. The two MOVs in each
train are connected to separate, Class 1E, electrical buses. Thus a failure
of one of the electric buses could prevent water flow in both RHRS trains. To

circumvent this single failure mode, the FSAR states that the electric power
source for the MOV in each train that is not powered by the same b i as powers
the pump can be transferred to the other bus. The acceptability of this trans-

fer method is discussed in Section 7.6 of this SER.

GDC 19 states that a control room shall be provided from which actions can be
taken to maintain the plant in a safe condition under accident conditions,
including loss-of-coolant accidents. SRP 5.A.7 stipulates that the control of

the RHRS be such that the cooldown function can be performed from the control
room assuming a single faiure of any active component, with only either onsite
or offsite electric power available. Any operation required outside of the con-
trdi room is to be justified by the applicant.

The applicant states in FSAR Section 5.4.7.2.7 that the RHRS is designed to be
fully operable from the control room for normal operation and in Section 5.4.7.2.3

'

that the RCS can be taken from no-load temperature and pressure to cold condi-
tions wit; only onsite or offsite power available assuming the most limiting

.!
.

single failure. It is also stated in Section 5.4.7.2.3 that as a backup to the
isolation valves on th ECCS accumulators there are redundant, Class IE, solenoid
operated valves to ensure that any accumulator may be vented, should it fail to
be isoiated from the RCS.

BEAVER VALLEY SER INPUT SEC 5
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The applicant states in FSAR Section 5.4.7.2.6 that in the event of s'uch a fail-
.

ure, RHRS operation could be initiated by defeating the failed interlock by

manual actions either at the solid state protection system cabinet or at the
the affected motor control center. This could cause considerable delay in
initiating RHRS operation. The applicant states that during this delay the

auxiliary feedwater system (AFWS) and the steam generator PORVs could be used

to continue the cooldown of the plant. As described in FSAR Section 10.4.9.2
there are secondary, Category I water supplies for the AFWS. The ultimate one
is the Service Water System (SWS). Once this is connected, the AFWS could be
used for core cooling for on indefinetly long period of time. In the event of

a large break LOCA, the ECCS in conjunction with the recirculation coolers could
be used to continue to cooldown of the plant while these manual actions were
being taken outside of the control room. On this basis we find this action out-

side of the control room acceptable.

In FSAR Section 5.4.7.1 the applicant states that the RHRs is designed to reduce
the temperature of the reactor coolant from 350*F to 140*F in approximately
24 hours. With only one train in service it will take approximately 31 hours
to go fr6m 350 F to 212*F. The cooldown time of 31 hours with one RHRS train
is acceptable. With the stated 4-hour time for cooldown from standby to RHR3
conditions the Beaver Valley Unit 2 plant can be brought to cold shutdown
within a reasonable period of t'.fria with cr without offsite power.

5.4.7.2 RHRS Isolation Requirements

The RHRS valving arrangement is designed to provide adequate protection to the
RHRS from overpressurization when the reactor coclant system is at high pres-
sure.

There are two separate and redundant motor-operated isolation valves (MOVs)
between each of the two RHRS pump suction lines and the RCS hot legs. These

,

valves are separately, diversely, and independently interlocked to prevent |,

_

valve opening until the RCS pressure falls below 425 psig. If the valves are
open, they are separately, diversely, and independently interlocked to close
when the RCS pressure rises above 750 psig. Each one of the four RHRS suction

-.
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MOVs is aligned to a separate motor control center. One MOV in each suction
line is powered from a separate power train. Thus a single failure will not
prevent the isolation of the RHRS.

.

The possibility of water that is trapped between the two isolaton valves at
a low temperature being heated and causing an overpressurization is discussed
in FSAR Amendment 3. It is concluded that the maximum obtainable pressure
would be 400 psi. We find this response acceptable.

There are a motor-operated isolation valve and a check valve in each of the
RHRS discharge lines. The motor-operated valve is interlocked with a pressure
signal to prevent its being opened whenever the RCS pressure is greater than
425 psig and to automatically close if the RCS pressure increases to 750 psig.
The controls for the isolation of each discharge line are independent. The

check valve is located in the emergency core cooling system.

The staff finds that the design of the RHRS isolation system satisfies the
criteria of Branch Technical Position RSB 5-1 and is acceptable.

1

5.4.7.3 RHRS Pressure Relief Requirements

Overpressure protection for the RHRS is provided by a pressure relief valve in
each inlet line. At its set pressure, this relief valve is designed to relieve
the combined full water flow of two charging pumps. Fluid flowing through these
valves goes into the pressurizer relief tank. The evaluation of the compliance

of these valves with NUREG-0737 Item II.D.1 is included in SER Section 3.9.3.

In response to a question on what will alert the operator to the opening of
the RHRS relief valves, the applicant responded in FSAR Amendment 3 that the

operator would be alerted by either a high pressure alarm or a high level
alarm from the pressurizer relief tank. .An outline of the procedures the
operator would follow for such an event was included in the response. We,

find this response acceptable.
,

!

;
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For RHRSs with automatic isolation, Branch Technical Position RSB 5-1 criteria

] calls for adequate pressure relief capacity while the isolation valves are
'

closing. The applicant states in FSAR Amendment 3 that additional pressure
relief capacity is provided by the low-temperature overpressure protection
system and that an evaluation to determine the adequacy of the RHRS over- |
pressure protection system will be available by March 31, 1984. We will

|
determine the adequacy of the RHR$ pressure relief when this evaluation is
received.

5.4.7.4 RHRS Pump Protection
,

The RHRS pumps are protected from operational overheating and loss of suction
flow by miniflow bypass lines that assure flow to the pump suction. A

throttling valve located in each miniflow line is adjusted and locked in place
during initial system alignment to ensure required miniflow at all times. A

pressure sensor in each pump discharge header provides a signal for an indi-
cator in the control room. A high pressure alarm is also actuated by the
pressure sensor. There are low flow alarns to alert the operator to turn off
the pumps in the event the suction isolation valves c'iose while the discharge
isolation valves remain open.

Since both RHRS pumps are located fr. side of containment there is a question of ,

whethar or not this environment could causs a common mode failure. Moreover,
the Equipment Environmental Qualificatica Table.(3.11-1) in the FSAR for the
RHR$ does not include the RHR pumps. For a reliable system these pumps are
going to have to be o.ualified for the containment environment.and included in
Table 3.11-1.

In its responses to_ questions, which are in FSAR Amendment 3, the applicant
states that proper filling and venting procedures will be used to prevent
water hammer in the RHRS and that just prior to its initiation, the RHRS will
be cross-connected with the Chemical Volume Control System (CVCS) to pressurize

.- the RHRS.
.

.

I
;

%
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5.4.7.5 Tests, Operational Procedures, and Support Systems
,

The plant preoperational and startup test program provides for demonstrating<

the operation of the residual heat removal system in conformance with RG '1.68,
as specified in SRP 5.4.7, Paragraph III.12.

The adequancy of the mixing of borated water added to the RCS under natural !'

circulation and the ability to cooldown Beaver Valley Unit 2 with natural -

circulation will be verified by referencing the results of a natural circula- f
tion test at a similar plant. For this type of verification a detailed

comparison of the two plants is required. This must include a comparison of ||
the elevations of the major components.

As stated in'FSAR Section SA.3.2, the boron that is needed to offset the decay
; of xenon and the increase of reactivity during cooldown is provided by redundant,

seismic Category I systems.

i

he staff has reviewed the component cooling water system to ensure that suf-
ficient coolleg : ara ility is available to the RHRS neat exchangers. The

cceeptability of this cooling capacity and its conformance to GOC 44, 45, and
46 are discussed in Section 9.2.2 of t5.is SER.

The applicant states that the RHRS is housed in a structure that is designed
to withstand tornadoes, floods, and seismic phenomena, and that there are no
motor-operated valves in the RHRS which are subject to flooding after a loss,

of coolant or steam line break accident. This area is addressed further in
Section 3 of this SER.g.

Conformance with GDC 4 and the criteria in RG 1.46 for withstandin2 pipe whip
inside containment is discussed in Section 3.6 of this SER. The entire RHRS
is located inside the reactor containment.

; .

The applicant, following SRP 5.4.7, Paragraph II.D.1, has demonstrated that
suitable plant systems and procedures are available to place the plant in a
cold shutdown condition with only offsite or onsite power available within a

''*
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reasonable period of time following shutdown, assuming the most limiting ringle
failure.

.

5.4.7.6 Conclusions

the initial cooldown phase
The RHR function is accompli.hed in two phases:s

In the event of loss of offsite power, the
and the RHRS operation phase.
initial phase of cooldown is accomplished by use of the auxiliary feedwater

This equipment is used to reduce the
system and the atmospheric dump valves. i
reactor coolant system temperature and pressure to values that permit operat on

The review of the initial cooldown phase is discussed in Section
of the RHRS.

The review of the RHRS operational phase is discussed below.
10.3 of this SER.

The RHR$ removes core decay heat and provides long-term cooling following the
The scope of review of the RHRS included

initial phase of reactor cooldown.
piping and instrumentation diagrams, failure modes and effects analysis, and

The review has
design performance specifications for essential components. for the
included the applicant's proposed design criteria and design bases
RHR$ and its analysis of the adequacy of and conformance to these criteria and

bases.

Except for the above noted unresolved issues, the staff concludes tnat the
design of the RHRS is acceptacle and meets the relevant criteria of GDC 2,

This conclusion is based on the following:5, 19, and 34.

As stated in SER Section 3.2, the applicant has met GDC 2 with respect to(1)
Position C.2 of RG 1.29 concerning the seismic design of systems, struc-

|
tures, and components whose failure could cause an unacceptable reduction

f
in the capability of the RHRS. |

The applicant has met the criteria of GDC 5 with respect to sharing of(2)
structures, systems, and components by stating that the RHRS is not

.,

shared with another unit, i.e. , Beaver Valley Unit 1.
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6.3 Emergency Core Cooling System .

The staff has reviewed the Beaver Valley Unit 2 emergency core cooling system

(ECCS) in accordance with SRP 6.3 (NUREG-0800). Each of the four areas listed
in the Areas of-Review section of the SRP was reviewed according to the SRP

Review Procedures. Conformance with the acceptance criteria, except as noted,

below, formed the basis for concluding that the design of the facility for
emergency core cooling is acceptable.

As specified in the SRP, the design of the ECCS was reviewed to determine that
it is capable of performing all of the functions stipulated in the design
criteria. The ECCS is designed to provide core cooling as well as additional
shutdown capability for accidents that result in significant depressurization
of the reactor coolant system (RCS). These accidents include mechanical fail-
ure of the RCS piping up to and including the double-ended break of the largest
pipe, rigture of a control rod drive mechanism, spurious relief valve operation
in the primary and secondary fluid systems, and breaks in the steam piping.

The principal bcses for the staff's acceptance of this system are conformance
to 10 CFE 50.46 and Appendix K to 10 CFR 50, and GDC 2, 5, 17, 27, 35, 36, and

37.
,

The applicant states that the criteria will be met even with minimum engineered
safeguards available, such as the loss of one emergency power bus, with offsite

power unavailabic.

6.3.1 System Design

As specified in SRP 6.3.1.2, the design of the ECCS was reviewed to determine
that it is capable of performing all of the functions stipulated in the design ,i

criteria. The ECCS dasign is based on the availability of a minimum of two
accumulators, one high head safety injection (HHSI)/ charging pump and one low

head safety injection pump (LHSI) for the injection phase, and one HHSI/ charging

|
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stipulated in GDC 19. The applicant states in FSAR Section 1.8 that the
instrumentation in Beaver Valley Unit 2 is sufficient to allow the operatingr

staff to ascertain plant conditions during and following a LOCA. The evaluation;

of this aspect of the post accident monitoring system (PAMS) is in Section 7.5
of this SER. The evaluations of other aspects of the PAMS are in Sections 6.2.5,
9.3.2, anu 11.5.

As specified in SRP 6.3, Section III.3, the available net positive suction head
(NPSH) for all the pumps in the ECCS (HHSI/ charging, LHSI, and recirculation
spray) has been shown to provide adequate margin by calculations performed to
meet the safety intent of RG 1.1, " Net Positive Suction Head for Emergency Core
Cooling and Containment Heat Removal System Pumps."

As stipulated in SRP 6.3, Section III.11, the valve arrangement on the ECCS
discharge lines has been reviewed with respect to adequate isolation between
the RCS and the low pressure ECCS. All lines to the RCS have at least two
check valves in series with a normally closed isolation valve. This arrange-
ment is acceptable.

Containment isolation features for all ECCS lines, including in.itrument lines
(GDC 56 and the criteria in RG 1.11, " Instrument Lines Penetrating Primary
Reactor Containment") are discussed in Section 6.2.4 of this SER.

In response to the staff's questions on an inspection program, operator training,D
and emergency procedures for dealing with debris, vortices, air entrainment and
other containment sump problems the applicant stated in FSAR Amendment 3 that a
response would be provided in a later amendment. This item will be considered
open until that time.

The effects of primary coolant sources outside containment (NUREG-0737,

Item III.D.1) are discussed in Section 13.5.2 of this SER.
.

During norreal operation, the ECCS lines will be maintained in a filled condi- -

tion. Suitable vents are provided and administrative procedures will require
that ECCS lines be returned to a filled condition following events such as

I
'
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maintenance that require draining of any of the lines. Maintaining these lines
in a filled condition will minimize the likelihood of water hammer occurring
system startup.

.

The safety injection lines are protected from intersystem leakage by relief
valves in both suction header and discharge lines. Intersystem leakage detec-
tion is described in Section 5.2.5 of this SER.

As specified in SRP 6.3, Section II.B, no ECCS components are shared between
units. This meets GDC 5.

-.

6.3.2 Evaluation of Single Failures

As specified in SRP 6.3, Section II, the staff has reviewed the system descrip-
tion and piping and instrumentation diagrams to verify that sufficient core
cooling will be provided during the initial injection phase with and without
the availability of offsite power, assuming a single failure. The cold leg
accumulators have normally open motor-cperated isolation valves in the dis-
charge lines. One accumulator is attached to each of the RCS cold legs.
These isolation valves will have control power renoved to preclude inadvertent
valve movement that could result in degraded accumulator performance.

Twc active injection systems are to be available, each with two pumps operable.
The pumps in each system are connected to separate power buses and are powered

from separate diesel generators in the event of loss of offsite power, in
accordance with GDC 17. Thus, at least one pump in each injection train would
be actuated in the event of a loss of offsite power and failure of one diesel
to start. The high- head injection systems contain parallel valves in the suc-
tion and discharge lines, thus ensuring operability of one train even if one
valve fails to open. The low-head injection systems are normally aligned so
that valve actuation is not required during the injection phase.

The engineered safety features actuation system (ESFAS) is designed to auto-
'

i

matically perform the short-term injection phase; no operator actions are
required. Two separate and redundant actuation trains are provided. Each' |

I
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1 actuation train is assigned to a corresponding electrical power train *to
ensure that, in the event of a single failure in the actuation logic, at least-

one emergency diesel generator, one LHSI, and one HHSI/ charging pump would
receive an actuation signal. There are also provisions for manual actuation,
monitoring, and control of the ECCS on the main control board. This complies
with SRP 6.3 and is acceptable.

After a LOCA the ESFAS will automatically initiate the transfer from the
injection phase to the cold leg recirculation phase. However, the following
operator actions are required to complete the transfer:

1. Open the cold leg isolation valve in the redundant high-head safety-
injection flow path.

2. Close the isolation valves in both the common suction and discharge
headers of the HHSI pumps to separate the redundant flow paths.

These operator actions are acceptable.

In this phase two of the four recirculation spray pumps, which are located in
separate cubicles outside of containmlnt, are automatically aligned to pump the ,

water that will collect in the containment sump to the cold legs as well as to
the inlets of the HHSI/ charging ptmps. The two opercole cf.arging pumps have

separate flow paths to het leg connections. This prc> ides the capability for
backflushing through the core to prevent boron precipitation. Since recircula-
tion spray coolers are used to transfer the decay heat to the service water, it
also provides subcooled water to terminate boiloff. This meets the criteria of
SRP 6.3 Section III.6.

To ensure a long term cooling capability, leak detection and a method for isolat-
ing the leak is required. The applicant states that means are provided to detect
and isolate leaks in the emergency core cooling flow path within 30 minutes.
In a study of the system, the applicant found that the largest, sudden, potential -

leak is the failure of a recirculation spray pump shaft seal and that this would

t

,

'
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result in a leak rate of less than 50 gpm. This maximum leak would be detected,

by alarms which indicate the loss of accumulator pressure on the seal water..i

'

The applicant states that if this leaking pump is isolated within 30 minutes the
ECCS will still meet the minimum core cooling requirements. The staff finds this

system acceptable. Tne evaluation of the complete Equipment and Floor Drainage
System is in Section 9.3.3 of this SER.

Flooding of ECCS components inside containment following a LOCA has been evalu-

ated. The applicant states that all motor-operated valves which have to change
positions after the injection phase, are 1?cated to prevent their vulnerability
to flooding and that those valves those spurious repositioning could result in
the loss of the ECCS function h ave their power removed.

Based on its review of the design features,
GPaam the staff concludes that the ECCS complies

with the single-failure critefion of GDC 35.

6.3.3 Qualification of Emergency Core Cooling System

The ECCS design to seismic Catagory I criteria, in compliance with RG 1.29, and
its location in structures desigr.ed to withstand a safe-shutdown earthquake and
other natural prenomena, per the criteria of GDC 2, and the equipment design to
Quality Group 8, in conpliance with RG 1.26, are discussed in Section 3.2 of
this SER.

The ECCS protection against missiles inside and outside containment by the
design of suitable reinforced concrete barriers, which include reinforced
concrete walls and slabs (conformance to GDC 4), is discussed in Section 3.5
of this SER. The protection of the ECCS from pipe whip inside and outside of
containment is discussed in Section 3.6 of this SER.

The active components of the ECCS designed to function under the mcst severe
duty loads, including safe-shutdown earthquake, are discussed in Sections 3.9 '

and 3.10 of this SER. The ECCS design to permit periodic inspection in accord-
ance with ASME Code, Section XI, which constitutes compliance with GDC 36, is

BEAVER VALLEY SER INPUT SEC 6



__

._. - Ji

> ,

. -

|
'

discussed in Section 6.6 of tSis SER. This meets the criteria set fo'rth in
SRP 6.3, Paragraph III.23.c.,

4

The ECCS is connected to one subsystem that serves another function. The cen-
trifugal HHSI/ charging pumps are normally aligned to the chemical and volume
and control system (CVCS) for maintaining the required amount and chemistry of
water in the RCS and for supplying water to the seals of the reactor coolant
pumps. On an ECCS actuation signal, the system is aligned for ECCS operation
and the CVCS function is isolated. This normal system use does not impair its
capability to function in the ECCS mode.

6.3.4 Testing

The applicant has committed to demonstrate the operability of the ECCS by sub-
jecting all components to preoperational and periodic testing, per the criteria
of RG 1.68, "Preoperational and Initial Startup Test Programs for Water-Cooled
Power Reactors," RG 1.79. "Preoperational Testing of Emergency Core Cooling
System for Pressurized Water Reactors," and to GDC 37. '

6.3.4.1 Preoperational Tests

One of these tests is to verify system actuation: namely, the operability of
all ECCS valves initiated by the safety injection signal, the operability of'

all safeguard pump circuitry down through the pump breaker control circuits,
and the proper operation of all valve interlocks.

Another test is to check the cold leg accumulator system and injection line to
verify that the lines are free of obstructions and that the accumulator check
valves and isolation valves operate correctly. The applicant will perform a
-low pressure blowdown of each accumulator to confirm that the line is clear and

check the operation of the check valves.

The applicant will use the results of the preoperational tests to evaluate the
.

hydraulic and mechanical performance of ECCS for delivering the flow for-4

i

l
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emergency core cooling. The pumps will be operated under both miniflow-
(through test lines) and full-flow (through the actual piping) conditions.

By measuring the flow in each pipe, the applicant will make the adjustments,
necessary to ensure that no one branch has an unacceptably low or high resist-

As part of the ECCS verification, the applicant will analyze the resultsance.
to ensure there are sufficient total line resistance to prevent excessive runout
of the pumps and adequate NPSH under the most limiting system alignment and

RCS pressure. The applicant will verify that the maximum flow rate from the

test results confirms the maximum flow rate used in the NPSH calculations under
the most limiting conditions and will also confirm that the minimum acceptable
flow used in the LOCA analysis is met by the measured total pump flow and the

relative flow between the branch lines.

The staff concludes that the preoperational test program conforms to the recom-
mendations of RGs 1.68 and 1.79 and is acceptable pending successful completion

Additional discussion of the preoperational test program isof the program.

in Section 14 of this SER.

6.3.4.2 Periodic Corporent Tests

Routine periodic testing of the ECCS components and all necessary support
systems at power will be pe" formed. Valves that actuate after a LOCA are
sperated through a complete cycle. Pumps are operated individually in this
test on their miniflow lines except the charging pumps which are tested by
their normal charging function. The applicant has stated that these tests
will be performed in accordance with ASME Code, Section XI.

6.3.5 Performance Evaluation

The ECCS has been designed to deliver fluid to the RCS to limit the maximum fuel ,

cladding temperature following transients and accidents that require ECCS actua-
;

The ECCS is also designed to remove the decay and sensible heat during .

tion.
the recirculation mode. 10 CFR 50.46 lists the acceptance criteria for an ECCS.

These criteria include the following:

r
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(4) The applicant has met the criteria of GDC 27 with regard to providing
!

combined reactivity control system capability to ensure that under postu-
lated accident conditions and with appropriate margin for stuck rods, the
capability to cool the core is maintained, and the applicant's desig'n
meets the guidelines of RG 1.47.

(5) The applicant has met the criteria of GDC 35 in regard to abundant cooling
capability for ECCS by providing redundant safety grade systems that meet
the recommendations of RG 1.1.

(6) The applicant has met the criteria of GDC 36 with respect to the design of
ECCS to permit appropriate periodic inspection of important components of
the system.

(7) The applicant has met the criteria of GDC 37 with respect to designing the
ECCS to permit testing of the operability of the system throughout the4

life of the plant, including the full operational sequence that brings the
system into operation.

(8) The applicant has provided an analysis of the ECCS performance using an-

approved analysis model that meets the criteria of Appendix K to 10 CFR
50 and has shown the system performance meets the acceptance criteria of
10 CFR 50.46. This incluoes a demonstration that the peak cladding ten-
perature, maximum hydrogen generation, and long-term cooling, as calcu-
lated with an acceptable evaluation model, are in accordance with these
criteria.

i

.

4

9

b

'
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13 CONDUCT OF OPERATIONS

.

Plann'in 9
13.3 Emergency P epe*ed era Eve!uetica -

:

13.3.1 Introduction

The Beaver Valley Power Station (BVPS) operated by Duquesne Light Co., is

located on the banks of the Ohio River in Shippingport Borough, Beaver County,

western Pennsylvania, about 25 miles northwest of Pittsburgh, PA and 5 miles

east of Liverpool, Ohio. The plume exposure EPZ includes portions of three

counties in three States: Beaver County, PA, Columbiana County, Ohio, and Hancock

County, West Virginia.

Otaver Valley Unit I was first operational in October 1976, and Unit 2 has a

projected construction completion date of December 1985. The Beaver Valley

site adjoins the Shippingport Atomic Power Station, a light water

breeder reactor demonstration plant operated by Duquesne Light Company (OLC)

for the Department of Energy.

Shippingport has an emergency preparedness plan for emergency conditions at

the Shippingport Station. Both the Shippingport emergency plan and the BVPS
'

emergency plan provide for communications interface between the plants, pri-

a marily for notification and implementation of onsite protective actions at.
.

either plant in response to an emergency condition at the other plant.

l

!
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Previously, the staff had reviewed and commented on an earlier version of the

Beaver Valley Emergency Plan. (NRC letter, G. Smith to J. J. Carey, April 28,

1982, Emergency Preparedness Appraisal, Appendix C.) The current plan is

Issue 7, Rev. 0, dated December 21, 1982. As stated in Duquesne Light Company

letter of April 28, 1983, the plan requires revision to incorporate BVPS Unit 2

as an operating unit vice a construction site.

The acceptance criteria used as the basis for the staff's review of the BVPS

emergency plan are specified in SRP Section 13.3, " Emergency Planning" (NUREG-

0800, July 1981) and include the planning standards of 10 CFR 50.47(b), the

requirements of Appendix E to 10 CFR 50, and the specific criteria of

i NUREG-0654/ FEMA-REP-1, Revision 1, " Criteria for Preparation and Evaluation of

Radiological Emergency Response Plans and Preparedness in Support of Nuclear
,

Power Plants," dated November 1980. The criteria of NUREG-0654 have been

endorsed in RG 1.101, Revision 2, " Emergency Planning and Preparedness for

Nuclear Power Reactors" dated October 1981, and thus have the same status as a

Regulatory Guide.
i

.

Evaluation of the state of emergency preparedness for the BVPS facility also

involves the review of State and local radiological emergency _ response plans by

the Federal Emergency Management Agency (FEMA). The Standard Review Plan .

states that the FEMA findings on offsite plans are reviewed by the NRC and ;

|

;: that a full-scale exercise is conducted ~at the facility, demonstrating that

the applicant and the State and local organizations are capable of taking ade-

'
,
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quate protective actions should a radiological emergency occur. The FEMA |

|'

findings have not yet been developed; however, the FEMA review of offsite plans !
; I

and subsequent submittal of findings-and determinations to the NRC must be

complete before authorization of operation above 5% of rated power. Similarly, I

a full-scale exercise must be conducted before operation above 5% of rated'

power will be permitted. The findings and determinations of FEMA on the ~
!
;

adequacy of :he State and local emergency response plans, and the overall con-z-

clusion of the NRC on the state of emergency preparedness for BVPS will be

presented in a future supplement to the SER. :

Section 13.3.2 of this report lists each planninn standard of 10 CFR 50.47(b),;

4

followed by an evaluation of the applicable portions of the applicant's plan

i that relate principally to that particular standard. Section 13.3.3 of this

l' report provides the staff's conclusions.

,

i 13.3.2 Evaluation of the Applicant's Onsite Emergency Plan
i

l

13.3.2.1 Assignment of Responsibility (Organization Control)
.

Standard.

.

Primary responsibilities for emergency response by the nuclear facility
. .

| licensee and by State.and. local organizations within the emergency planning;

g zones (EPZ) have been ' assigned, the emergency responsibilities of the variousi

.
.

l
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supporting organizations have been specifically established, and each principal

response organization has staff to respond to and to augment its initial

response on a continuous basis.
,

Emergency Plan Evaluation

The Beaver Valley Power Station (BVPS) Emergency Plan identifies those State,

local, and Federal response organizations which have response roles in the event

of an accident. Since the plume exposure and ingestion Emergency Planning Zones

(EPZs) incorporate portions of Pennsylvania, Ohio, and West Virginia, three

State emergency response agencies have primary response roles; Pennsylvania
,

Emergency Management Agency (PEMA), Ohio Disaster Services Agency (ODSA), and
'

West Virginia Office of Emergency Services (WV0ES). Similarly, the Beaver

County Emergency Managemert Agency, Columbiana County Disaster Services Agency,

and the Hancock County Emergency Services Agency serve as the lead county-

response agencies in Pennsylvania, Ohio and West Virginia respectively.

A soncept of operations for each of these organization and their relationship

to the total effort is specified. The-interrelationships are illustrated in '

Table.3.1, Figure 5.3, and in Figure 5.6 of the emergency plan. These

Figures are applicable only to Unit 1, and will be revised for two unit
,

operations.

.
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The Emergency Director, initially the Shift Supervisor who is succeeded by the

Station Superintendent, is identified as the person who will assure overall

direction and control of the Duquesne Light emergency response.

Twenty-four-hour-per-day emergency response, including manning of communications.

links is provided by the on-shift crew. This crew can be augmented as required

in an emergency.

Written agreements from Federal, State, and local agencies and other support

organizatio'ns having an emergency response role within the EPZs are appended

to the Plan. The Plan describes the role of each of the agencies with which

there are agreements and its relationship to the role of the plant.

The Plan describes a corporate level support organization which would be

responsible for assuring continuity of resources for protracted 24-hour

operations. This organization encompasses all of the Nuclear Division as re-

quired; consisting mainly of Nuclear Operations, assisted by Nuclear Safety

and Licensing, Nuclear Engineering, and Nuclear Support Services. This organi-

zation will perform emergency duties essentially identical with its normal

duties.

.
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13.3.2.2 Onsite Emergency Organization
<

Standard

Onshift facility licensee responsibilities for emergency response are unambigu-

ously defined, adequate staffing to provide initial facility accident response

in key functional areas is maintained at all times, timely augmentation of4

response capabilities is available, and the interfaces among various onsite

response activities and offsite support and response activities are specified.

Emergency Plan Evaluation

The onsite emergency organization of plant personnel for all shifts and its

relation to the responsibilities and duties of the normal staff complement
,

are specified.- Plant staff emergency assignments for managers and key

coordinators are described. The On-shift Supervisor is designated as the

Emergency Director and has the authority to initiate emergency actions.and

recommend protective measures to offsite officials until relieved of Emergency

Director duties by a designated Senior Management Official (Station Superinten-

dent, Chief Engineer, or Maintenance Supervisor). The responsibilities, lines

, _
of succession, and functions which cannot be delegated are also described. Table

.

5.1 specifies the position or title and major tasks to be performed by the
.

&
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persons assigned to the functional areas of emergency activity. The plan indi-

cates the staffing levels which can be augmented within 60-120 minutes. Table

5.1 of the plan has been revised to correspond with Table B-1 of NUREG-0654.,

Results of a survey conducted by BVPS on travel times indicates that augmentathn

by the emergency organization is in line with the guidelines of Table 8-1.

The corporate management, administrative, and technical support personnel who

will augment the plant staff are specified for those functional areas of emer- -

gency response. Section 6 of the revised plan states that the Shift Supervisor /

Emregency Director, upon classifying the condition as Alert or higher, will

assure that key Emergency Coordinators are notified using the beeper paging

system and/or telephonic communications. These Emergency Coordinators will

initiate additional call-out of personnel as needed. Implementing Procedure

EPP/IP 1.6, " Emergency Operations Facility Organization and Operation", was

revised to describe the staffing, augmentation, and operation of the EOF.
,

The contractor and private organization who may be requested to provide
,

technical assistance to and augmentation of the emergency response organization -' '

are specified, as are the services to be provided by local agencies, including,

'

. police, ambulance, medical, hospital, and fire fighting organizations.
,

.

The interfaces between and among the onsite functional areas of emergency

activity and the offsite emergency organization made up of corporate support,

local services suppcrt, and State and local government response organizations

:
. i
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are specified. A black diagram is provided in Figure 5.4 of the Plan. Copies

of letters of agreement with these organizations as well as letters of agreement

with Westinghouse Electric Corporation, Teledyne Isotopes, and the Institute of
,

Nuclear Power Operations are appended to the Plan,

13.3.2.3 Emergency Response Support and Resources

Standard

Arrangements for requesting and effectively using assistance resources have

been made, arrangements to accomodate State and local staff at the licensee's

near-site Emergency Operations Facility have been made, and other organizations

capable of augmenting the planned response have been identified.

Emergency Plan Evaluation
*

,,

The BVPS plan describes the types of response expected to be provided by the

Federal agencies, such as NRC, 00E Federal Radiological Monitoring and

Assessment Plan (FRMAP), National Weather Service (NWS), and FEMA. The primary

and secondary method of notification for each is specified, but the person who

is authorized to request Federal assistance is not named.
,

.t

p,

i

L __ _ _ . _ .. .- . . ._. _ _. _



f_ . . _ __ . . _ . . . . _ _ _ _ . - ..__ . - - . E ~ 1. _ ~ ~ --. _ E
; ,

.

- .q4 . -

.
-

.?
4
.

.

The BVPS plan states that, since FRMAP resources are to be used for offsite

response, the emergency. plans of Pennsylvania, West Virginia, and Ohio have

made provisions for the use of FRMAP resources. To provide access to the plant
^

release and meteorological data, space will be made available in the E0F for a

liaison from FRMAP as well as liaison personnel from each jurisdiction within

the EPZ.

The plan does not identify the specific State, local, and licensee resources

available to support the Federal response, such as, airports, transportation, i

l
office space, communication, etc. The plan contains provision for the dispatch

of DLC liaison personnel to the primary governmental E0Cs upon request

The BVPS plan describes onsite laboratories, such as the dosimetry lab and
_

sample preparation and counting facility; the radiological lab, and the radio-
s

logical monitoring van (a portable field laboratory). Offsite laboratory
'

support is available from the Shippingport Atomic Power Station adjacent to

BVPS; Bettis Atomic Power Labs approximately one hour by car; Teledyne, the

environmental contractor; Radiation Management Corp., Philadelphia; NUS Corp.,

Pittsburgh; and Interex-Corp., Natich, Maine. -In addition to these, emergency

support and assistance is available from INP0 who maintains a roster of. personnel
J

and an inventory of material, equipment, and services. The^ NSSS supplier is
,

Westinghouse who has agreed'to provide emergency engineering assistance on a v

24-hour / day, 7 day / week basis. Additional ~ industry support is available from

the Central Area-Power Coordinating Organization (CAPC0), whose members own or

control several nuclear _ power plants.
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The following items require resolution:

1. The plan should specify the persons, by title, who are authorized to request

Federal assistance (Cla).

2. The plan should specify licensee, State, and local resources available to

support the Federal response (Cic).

13.3.2.4 Emergency Classification System

Standard

A standard emergency classification and action level scheme, the basis of which-,

includes facility system and effluent parameters, is in use by the nuclear

facility licensee, and State and local response plans call for reliance on

information provided by facility licensee for determinations of minimum

initial response measures.
4

Emergency Plan Evaluation

4

The BVPS plan provides for a graded scale of response for distinct classifi .
,

cations of emergency conditions,' action within those classifications,. and

criteria for escalation to a more severe' classification. - This classification

system is compatible with the classification scheme used by the emergency / :
9
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disaster response agencies in all three risk counties and risk States. The

Plan uses four categories, Unusual Event, Alert, Site Area Emergency, and

General Emergency. The categories and the initiating events within each
i

category are described in Section 4 of the Plan, and are consistent with the

criteria of Appendix 1 to NUREG-0654.*

The Emergency Action Levels (EALs) are outlined in Section 4 and Table 4.1 of

the plan, and detailed in the emergency procedures to include specific instrument

readings, plant system and effluent parameters, and equipment status indications

characteristic .of a spectrum of off-normal conditions and accidents corresponding

to most initiating conditions of each emergency class.
.

The EAL sets appear adequate except that the following initiating conditions
,

are missing or are deficient as noted. (The example initiating conditions are

listed in Appendix 1 of NUREG-0654.)

.

Unusual Event

.

* Initiating Condition (IC) 9 - Loss of Engineered Safety Feature or fire
,

p'rotection system requiring Tech Spec. shutdown.

'

This initiating condition is listed in Table 4.1 but Tab 13 omits discussion

of the fire protection system.

-
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* Initiating Condition 13d - Hurricane

The EAL, in Table 4.1 of the plan, and Tab 22 of the procedure, discuss

tornadoes only. There is no reference to hurricanes or other high winds.
,

Initiating Condition 14e - Turbine rotating component failure causing rapid

shutdown.

This IC is not addressed.
.-

Initiating Condition 15 - Other plant conditions.

This IC is not addressed.

!
* Initiating Condition 17 - Rapid depressurization of secondary side.;

This IC is not addressed. Tab 7 addresses only Main Steam Line break.

Alert
,

Initiating Condition 2 - Steam Generator tube failure with loss of offsite

power.

This IC is not addressed in either Tab 6 or 7.

* Initiating Conditon 15 - Radiological effluents greater than 10 times
. , .

.

Technical Specifications.

,.

...#.4 .,.-$ < ~ . . . , , , ,, ,
-



- , ,
,

. . . . _ _ _- . _ _

.

k .

9t-, -
.

, __

--c .

.

The monitors and instruments are specified in Tab 20, however, the alarm

set-point i; 100 times Technical Specifications vice 10 times.,

..

.

* Initiating Condition 17d - Hurricane winds near design level.

None of the EALs address hurricane winds.
,

* Initiating Condition 18e - Turbine failure causing casing penetration.

;- This IC is listed as an Unusual Event which is overly conservative.

/

! Initiating Condition 19 - Other plant conditions.

This IC is not addressed. *

Site Area Emergency

* Initiating Condition 3 - Rapid failure of Steam Generator tubes with loss,

of offsite power.

This IC is not addressed,

i

* Initiating Condition 9 - Transient requiring operation of shutdown system.

with failure to scram.
;

i
This IC is partially addressed as an alert condition (IC 11), but is not !

, . 1
addressed as a Site' Area Emergency.

.

I

#
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* - Initiating Condition 15c - Substained winds in excess of design levels.

Table 1 of EPP/J-1 lists EAL-of " winds in excess of design levels" but

Tab 22 discusses only tornado winds.

Initiating Condition 17 - Other conditions.

This IC is not addressed.

General Emergency

* Initiating Condition 5b - Loss of Feedwater and Condensate system followed

by failure of emergency feedwater systems.
,

Table 1 of EPP/I-1 lists this IC but there is no discussion'in any of the

Tabs.

:

* Initiating Condition 5d - Loss of onsite and offsite power with total loss

of emergency _ feedwater make-up. capability for several hours.

This IC is listed in Table 1 of EPP/I-1 but is not-addressed in any of the

Tabs.-

<
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13.3.2.5 Notification hkthods and Procedures

Standard

Procedures have been established for notification, by the licensee, of State

and local response organization and for notification of emergency personnel

by all response organizations; the content of initial and followup messages to

response organizations and the public has been established; and means to pro-

vide early notification and clear instruction to the populace within the plume

exposure pathway EPZ have been established.

Emergency Plan Evaluation

The emergency communications procedures contain instructions and forms for

initial contact and notification, and forms to be used when the agency calls

back for follow-up information and verification.

The Shift Supervisor, upon classifying the event as an Alert emergency or.
.

higher, will ensure that key Emergency Coordinators are notified, as needed,

using the beeper paging systems or telephonic communications. The key Emer-

gency Coordinators will initiate additional call-out of personnel as needed. .

The emergency notification procedurc, EPP/IP-1.1, contains . instructions for

notification of offsite authorities and emergency response agencies, phone

lists, and an Initial Notification Form. The Initial Notification Form contains

_, _ ,
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the basic information recommended in NUREG-0654, and requests that appropriate

individuals of the response organization contact the station for additional

information. The dissemination of public information to the news media has

been done per EPP/IP-9.1, " Emergency Public Information Plan BVPS". The

licensee has installed a public alert and warning system consisting of sirens

mounted along public highways and at various fire stations throughout the

10-mile EPZ.

13.3.2.6 Emergency Communications

Standard
<

;

'

Provisions exist for prompt communication among principal response organizations

to emergency personnel and to the public.

Emergency Plan Evaluation
,.

The emergency plan specifies five independent systems for outside communications

to Federal, State and county authorities, corporate management, and offsite support /

response groups. These systems are commerical telephone system, the utility ~ PAX

system, dedicated " hot lines", the utility system operator direct lines, and the -

utility's industrial radio system. Onsite, the plant alarm system, station

paging system, and a two-way alarm system between BVPS and Shippingport provide
.

communication and notification for station personnel. 'These communication links

,

_ _ . . . . _ _ . . _ _ _ _ . _ .
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are illustrated in Figures 7.2.a and b of the plan. The plan provides 24-hour-

per-day activation of the State and local emergency response network through

the Pennsylvania Emergency Management Agency (PEMA). The various primary and

backup systems have redundant power supplies. A telephone link is provided

between the plant ano the Beaver County hospitals with a radio link between

the hospitals and ambulances. Periodic testing of the communication systems

will be conducted.

13.3.2.7 Public Information

Standard

Information is made available to the public on a periodic basis on how it will

be notified and what its initial actions should be in an emergency; the prin-

cipal points of contact with the news media for dissemination of information

during an emergency (incluotag physical location or locations) are established

in advance; and procedures for coordinated dissemination of information to the

public are established.

Emergency Plan Evaluation

- I
The BVPS, in cooperation with State and county authorities, will develop and

periodically disseminate emergency planning instructional material to residents

and transients in the EPZ. This naterial will include (1) basic information on

radiation, (2) public notification system, (3) public response to warning-

_
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signals,-(4) evacuation routes and procedures, (5) sheltering procedures, and

(6) ingestion pathway protective actions. The methods to be utilized to ensure

that emergency planning information is transmitted to residents and transients

in the EPZ are (1) yearly ads in the local newspapers summarizing actions to

be taken by the residents, (2) printed instructions and evacuation maps to ba

distributed to EPZ residents, (3) printed instructions to be included in the

local telephone directory, and (4) printed instructions and evacuation maps

to be distributed to motels, hotels, and recreation areas.

The Manager, Public Information Department will provide a point of contact

for the news media. A nearsite emergency news center for use by the news ,

media will be established at the Willows Motel about 3 miles from the site

for events classified higher than an Alert. The D.LC corporate headquarters

and the William Penn Hotel will be used as an alternate news center in case

the Willows Motel is unavailable due to radiological conditions. Corporate

headquarters will be the point of contact for Unusual Event and Alert emer-

gencies. The Vice President, Nuclear Division, or designee, will serve as

the company spokesperson.4

The Public Information Department will maintain a representative at the

Technical Support Center (TSC) and Emergency Operation Facility (E0F) to .

ensure that correct and proper information is provided for public release.

.
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The Customer Services Department will be staffed and prepared to answer calls

from the news media and general public and to deal with rumors and incorrect

information that may develop during the emergency.

Programs will be conducted annually by DLC to acquaint news media representatives

with the content and implementation of the BVPS emergency plan, and the public

notification system. In addition, information concerning radiation and points

of contact for release of public information during an emergency will be pro-
1

vided.

t
,

; The following item requires resolution:

The printed instructions and evacuation maps for the public shall be

developed, submitted for FEMA and staff review, and distributed to

residents and transients within the 10-mile EPZ. (G1)

13.3.2.8 Emergency Facilities and Equipment

Standard

,

j Adequate emergency facilities and equipment to support the emergency response .

are provided and maintained.

.. _ -
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Emergency Plan Evaluation

The licensee has established a Technical Support Center (TSC) and a nearsite

Emergency Operations Facility (E0F) in the Emergency Response Facility (ERF).

An Operations Support (Assembly) Center with adequate capacity has been established

in the Process Instrument and Rod Position Instrument Area. An offsite EOF

has been established at the company's South Heights district office that is

about 10 miles from the site. The permanent ERF, designed to satisfy the

functional requirements of the TSC and the EOF, also contains an Emergency

Control Center, a Dosimetry Lab, Sample Preparation and Counting Facility,

and Decontamination Facility, as described in DLC's response to Generic Letter

82-33 (Supplement 1 to NUREG-0737). The permanent ERF is complete and opera-

tional except for the Safety Parameter Display System (SPOS). The SPDS is

scheduled for installation during the forth refueling outage of Unit 1, starting

in September 1984. Activation and staffing of the ERF will be done in a timely

manner, following the guidelines of Table 2 of Supplement 1 to NUREG-0737

(Table B-1 of NUREG-0654). On an interim basis the staff finds the ERF facility

adequate for the purpose,

,

As indicated in Supplement 1 to NUREG-0737, the staff will conduct a post-

implementation appraisal of the adequacy of the applicant's completed emergency .

response facilities against the requirements in Supplement 1 to NUREG-0737 in

accordance with a schedule to be developed between the applicant and the NRC

(see 13.3.4. Item III. A.1.2. of this report).
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Onsite and offsite monitoring and analysis systems and equipment have been

established and are identified in the plan. The central point for the receipt

and analysis of field monitoring data and coordination of sample media has been

established at the E0F,
,

:
;

Meteorological instrumentation and procedures have been, or are being established

including provisions for obtaining representative current meteorological information
; .

from the National Weather Service at Moon Township. The routine inspection,

inventory, maintenance and calibration of emergency equipment and supplies is

satisfactorily addressed in the plan.

4

$

The revised plan, and implementing procedure EPP/IP-1.6, " EOF Organization and
,

Operation ", provides for augmentation of the EOF organization to perform the

functions of overall emergency management, radiological / environmental assess-

ment, and protective action recommendations.
.

i

13.3.2.9 Accident Assessment -

2Standard

.

Adequate methods, systems, and equipment for assessing and monitoring actual .

or potential offsite consequences of radiological emergency condition are in

use.
4

*

,
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Emergency Plan Evaluation

The revised plan, and Table 1 of emergency procedure EPP/I-1, present an emer-

gency classification system and EALs, consistent with Appendix 1 of NUREG-0654.

The procedure, EPP/I-1, supplements the table with Tabs for each initiating

condition identifying the instruments for each parameter with alarm setpoints

or emergency action levels for each. See Section 13.3.2.4 for the review of the

EALs.

In the event of a known or projected release of radioactive material in

quantities or concentrations greater than the Beaver Valley Power Station

Technical Specifications, immediate and continuous assessment, including dose

projection, is performed by on-duty shift personnel. Following activation of

the Technical Support Center, dose projection activities are performed by the

Environmental Assessment and Dose Projection Coordinator and assigned assistants
;.

at the TSC. Upon declaration of a Site Area or General Emergency, this function

transfers to the Emergency Operations Facility (E0F). Responsibilities and

functions assigned to these personnel are identified in the Plan. Activation

of the emergency facilities is described in the plan. The training of personnel
'

assigned dose projection functions is identified.

.

:

The plan and procedures describe dose commitment methods that rely on manual

calculation. OLC is developing computer equipment and methodology to upgrade

.-
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these dose calculations. The manual methods will be retained as back-up to

the computer method.

13.3.2.10 Protective Response

Standard

A range of protective actions has been developed for the plume exposure path-

way EPZ for emergency workers and the public. Guidelines for the choice of

protective actions during an emergency, consistent with Federal guidance, are

developed and in place, and protective actions for the ingestion exposure

pathway EPZ appropriate to the locale have been developed.

Emergency Plan Evaluation

Onsite protective actions, including criteria and methods, are described in the

plan. The primary protective action is evacuation of non-essential personnel

and the use of protective equipment and clothing for those personnel who are

required to perform emergency activities. Provision is. made for increasingly

larger areas of evacuation commensurate with existing conditions. Other.onsite

protective actions include the use of respiratory protection equipment, anti- .

contamination clothing, thyroid prophylaxis, and the administration of an

effective radiological controls program.
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Measures have been established to provide for personnel accountability in the

event of an evacuation in accordance with Emergency Implementing Procedures.

These measures are based on security identification badges and/or computerized

access security system (card-key). The plan does not specify a time limit for

initial accountability per the criteria of NUREG-0654, nor continued account-

ability of members of the emergency organization.

Offsite protective actions are addressed in the plan. Such actions are

primarily the responsibility of State and local emergency organizations, but,

may be based on recommendations by the BVPS Emergency Director (Emergency /

Recovery Manager for Site Area or General Emergencies). These offsite

organizations may invoke any emergency actions which they deem appropriate,

according to assessment of the individual situation, and at any level of

radioactive material release or projected offsite dose. The key element

which ensures compatibility of the BVPS Plan and offsite emergency plans is

the provision for initial notification and continuing status reports to the

State and local agencies, conveying current release and dose projection

information.
.

The plan, in the Time Evacuation Study, gives time estimates for evacuetion of

individuals in the various planning sectors of the EPZ, maps showing major .

roadways through the EPZ, radiological sampling and monitoring locations, and

population distribution by sectors throughout the EPZ.

. .

.
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Radiological monitoring procedures are detailed in the Radiological Control

Manual (RCM). During site evacuations, personnel and vehicle surveys are

performed cn the si+e ex1t road ad'acent'to the Switchyard Relay Building,

using portable survey instruments. Decontamination of vehicles will be done-

with fire hoses on the grtveled area in the switchyard adjacent to the fire

; hydrants. Individuals will be returned to the Station, or to the Shippingport

i Visitors Center for decontenination. In the event of an immediate evacuation,

personnel will be directed to proceed by personal automobiles to the designated

remote assembly area for aersonal and vehicle monitoring.

'

i

The following item requires resolution:

-

.i

The plan does not indicate if initial accountability can be accomplished

within 30 minutes, or the methodology to be used to maintain accountability

on a contined basis. (J.5)

i

13.3.2.11 Radiological Exposure Control

Standard

'

.

Means for controlling radiological exposures, in an emergency, are'establi. Sed
,

'. for emergency workers. The means for controlling radiological exposures shall
.

include exposure guidelines consistent with EPA Emergency Workers and Life-
.

Saving Activity Protection Action Guides.

'
*
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Emergency Plan Evaluation

The BVPS Radiation control Manual and the Radiation Protection Procedures

establish the radiation protection program at the Beaver Valley Power Station

by providing criteria, guidelines, and instructions for maintaining the radia-

tion exposure of station personnel as low as reasonably achievable (ALARA) and

within Federal standards (10 CFR 20). Specifically, the BVPS Radiation Pro-

tection Program provides for exposure control, exposure monitoring, access

control, identifying radiological areas and materials, respiratory protection,

conta_mination control, and radioactive material handling. Administrative

controls (radiation workpermits, radiation clearance, and ALARA measures)

will remain in force during an emergency. If necessary operations require

personnel exposure in excess of normal limits or if normal work practices

result in unacceptable delay, the Radiological Controls Coordinator may waive

or modify established exposure control criteria and methods, but the Emergency
i

Director or Emergency / Recovery Manager are the only individuals who may

| authorize doses in excess of 10 CFR 20 limits. Procedures are listed in the

plan to provide a 24-hour-per-day capability to determine the radiation dose

received by emergency workers, issue and process dosimetry devices and main-.,

tain dose records.
,

o

f
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Onsite control of access to contaminated areas, and control of access to onsite

food and drinking water has been established. Provisions have been established

for decontamination of persornel, materials and equipment, for disposal of

contaminated waste, and return contaminated arecs and items to normal use.

The Licensee has established the capability to monitor and decontaminate relocated

(evacuated) personnel and provide clean clothing as required. Decontamination

kits are stocked with the various decontamination materials required for the

various kinds of contamination including radiciodine on the skin.

13.3.2.12 Medical and Public Health Support

Standard

Arrangements are made for medical services for contaminated injured individuals.

Emergency Plan Evaluation

At least two first aid personnel, trained in Red Cross Multi-Media are onsite

at all times. First Aid Kits are available at several locations onsite, and

a first aid room is available. The licensee has made arrangements by written

agreement with Aliquippa Hospital, Medical Center of Beaver County, Wald & .,

Spritzer Associate / University of Pittsburgh RERP, and Presbyterian-University

Hospital for medical assistance to injured personnel who also may be contaminated.

,
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These organizations can be contacted directly or through the Beaver County

Emergency Medical Services (via Beaver County Communications Center). Emergency

Medical Services Radio provides communications between the Beaver County Communi-

cations Center, the ambulances, and the Beaver Valley hospitals. Ambulance

emergency supply kits, per Appendix D of the plan, are available from storage

in the First Aid Room at the station.

Personnel dosimetry for ambulance personnel is provided by the station. Con-

taminated patients are accompanied by a radiation control person who is

responsible for appropriate contamination control measures to minimize the

spread of contamination to the ambulance, the hospital, and hospital personnel.

Back-up transportation can be provided by a suitable company vehicle, or a

private vehicle (on a voluntary basis). A letter of agreement for transport

of injured / contaminated personnel has not been included in Appendix 0 of the

plan, although Medic-Rescue is listed in the table of contents.
.

The following items require resolution:

1. The plan lacks a letter of agreement for ambulance service. (A.3)

2. Licensee shall certify annually as to the currency of the letters of .

agreement. (P.4)
'

.
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13.3.2.13 Recovery and Reentry Planning, Postaccident Operations

Standard

General plans for recovery and reentry are developed.

Emergency Plan Evaluation

Provisions are made for establishing a recovery organization which is com-

mensurate with the scope and magnitude of an emergency condition. These

provisions include the assignment of qualified individuals to fill recovery

organization positions as may be appropriate. Termination from a severe

emergency involving offsite consequen:es will be through joint evaluation,

by the utility, the three States involved, and the NRC.

Criteria for termination of the emergency condition and establishment of the.

primary recovery organization are detailed in the plan. All emergency response
'

and support organizations shall be notified of the termination of the emergency,

and/or the initiation of recovery operations, using the same procedures used

for initial notification. If the emergency resulted in damage to the plant,

the Duquesne Light Nuclear Division will be activated as the recovery organiza-,

,

tion under the direction of the Manager of Nuclear Operations. The Nuclear
,

Division is structured into functional areas and staffed by personnel competent

in the various disciplines necessary for emergency recovery conditions. The

Nuclear Division maintains offices either onsite or nearsite.

.
- . . - - - .,
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The BVPS plan contains provisions for periodically estimating total population

exposure resulting from radioactive releases during the emergency.
,

|

13.3.2.14 Exercises and Orills

Standard

| Periodic exercises are (will be) conducted to evaluate major portions of

emergency response capabilities, periodic drills are (will be) conducted to

develop and maintain key skills, and deficiencies identified as a result of

exercise or drills are (will be) corrected.

Emergency Plan Evaluation

An exercise appropriate to a Site Area or Gei.eral Emergency, and which simulates

conditions resulting in offsite radiological releases which would require

protective response by offsite authorities shall be conducted at least once

per calendar year for the Beaver Valley Power Station. This exercise shall
1

test the integrated capability and a major portion of the basic elements of

the Emergency Preparedness Plan. The scenario will be varied from year to
,

'| year such that all major elements of the Plan and the emergency organizations
,

| are tested within a five-year period. Consistent with the ability of offsite
!

agencies to participate, this exercise should be scheduled to connence between '

! the hours of 1800 and 2400, and between 0000 and 0600 once every six years.
. .

I

t% - . *
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Scenarios for the joint exercises will be a cooperative effort between all

participants, and, to the extent possible, will allow free-play for decision-

making by the participants.

Each exercise will be observed and critiqued by qualified observers from Federal,<

State, and/or local governments. Critiques of all scheduled exercises will be

held soon after the completion of the exercise, with all observers having the

opportunity to provide input. An overall exercise report will be compiled and

distributed to all primary participants. The exercise critique report shall

document the significant deficiencies observed during the exercise. The

! Emergency Planning Supervisor is responsible for recommending corrective

actions for each deficiency, submitting the recommendations to the Onsite,

!

Safety Committee for review and to the Station Superintendent for approval.

The Emergency Planning Supervisor will also prepare necessary changes to the

Emergency Preparedness plan and/or Emergency Implementing Procedures for

review and implementation by the Onsite Safety Committee.
!

The plan provides for drills as pre-planned simulations in which the partici-

pants are " walked" or " talked" through one or more procedures, or aspects of

the emergency plan to provide individuals with hands-on training in a controlled

situation. Drills will be evaluated by the drill instructor, who will normally
,

correct erroneous performance on-the-spot.

,

* *
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Each exercise or drill will be conducted to: (1) ensure that the participants

are familiar with their respective duties and responsibilities, (2) verify the

adequacy of the BVPS Emergency Preparedness Plan and the methods used in the

Emergency Implementing Procedures, (3) test communications networks and systems,

(4) check the availability of emergency supplies and equipment, (5) verify _ the

operability of emergency equipment, and (6) verify the adequacy of interrela-

tionships with offsite agency plans.

The following drills will be conducted according to schedule:

Fire Emergency Drill Semi Annual

Medical Emergency Drill Annual

Radiation Emergency Drill

Onsite Airborne Semi Annual

Onsite Liquid Annual

Offsite Air and Liquid Annual

Communications drills will be conducted regularly per the plan on a frequency

schedule to ensure continued operability of the systems.,

.
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13.3.2.15 Radiological Emergency Response Training

Standard

Radiological emergency response training is provided to those who may be called
1

upon to assist in an emergency.

Emergency Plan Evaluation

.

The licensee provides training and ani.ual retraining in the plan and procedures

for all nermanent plant personnel. This training includes assignment of duties

and responsibilities, location and use of assembly areas, and familiarization

with alarms and communications systems. In addition, those personnel having

specific response roles as part of the onsite emergency organization are given>

specialized training in accordance with their expected duties. These areas

include emergency response coordination and direction, accident assessment,,

radiological monitoring, repair and damage control, rescue, and first aid.

The plan provides training for non-emergency onsite personnel, and those

individuals working onsite but outside the Protected Area. Training

consists (as a minimum) of instructions on warning signals, assembly areas,

and evacuation routes.
,

f
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The applicant will provide training and annual retraining for those offsite

organizations whose services may be required in an emergency,'such as fire,

police, medical support, and rescue personnel. The training will be consistent

with the organization's emergency functions. The training program for members

of the applicant's emergency organization will include practical drills, as

discussed in Section 13.3.2.14 above.

13.3.2.16 Responsibility for the Planning Effort: Development, Periodic

Review, and Distribution of Emergency Plans

Standard

Responsibilities for plan development and review and distribution of emergency

plans are established, and planners are properly trained.

Emergency Plan Evaluation

,

The BVPS Superintendent has overall responsibility and authority for maintenance
'

of an appropriate emergency preparedness stature at BVPS. The Station Superin-

tendent is assisted by the Emergency Planning Supervisor who is assigned the

primary responsibility for the emergency plan. The Emergency Planning Super-
,

visor remains current by attending appropriate seminars and training courses.

The Emergency Planning Supervisor is responsible for the development and update

of the Emergency Plan, coordination with onsite and offsite response organiza-

tions, and ensures the correspondence of the BVPS Emergency Plan with the

-.- . . ~ - .. . . .
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interfacing offsite plans. These plans are listed in Section 2.5 of the BVPS

Plan. The plan has a table of contents, and includes, in Appendix C, a listing

of implementing procedures. The Onsite Safety Committee uses the review of the |

combined exercise report as an annual review of the Emergency Preparedness

program. See Planning Standard 13.3.2.14, for discussion of the review,
.

management controls for cvaluation and correction, and distribution of the -

critique report.

|

13.3.3 Conclusions

| Based on a review of the Beaver Valley Power Station Emergency Plan for conform-
!

ance with the specific criteria in NUREG-0654/ FEMA-REP-1, which addresses each

j of the planning standards of 10 CFR 50.47(b) and with the requirements of

Appendix E to 10 CFR 50, the staff concludes that, upon satisfactory correction

| of those items requiring resolution and those items requiring commitment by
!

Ouquesne Light Company, as identified in Section 13.3.2 of this report and'

summarized below, the Beaver Valley Emergency Plan will provide an adequate

planning basis for an acceptable state of onsite emergency preparedness,

o Revise the emergency plan to include Unit 2 as an operating unit vice

a construction site.
~

.

o The plan should specify the persons, by title, who are authorized to

request Federal assistance.

-. .
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The plan should specify licensee, State, and local resources availableo

|
| to support the Federal response.

p

o Correct the deficiencies in the EAL sets as listed in Section 13.3.2.4.

i

| 0 The printed instructions and evacuation maps for the public shall be

developed and submitted for staff review.
\ .i

o The plan should specify methodology for initial accountability (to be

accomplished within 30 minutes), afnd the rethcdology to be used to

maintain accountability on a continued basis.
|

|

| o The plan lacks a letter of agreement for ambulance service,

i

|

o Licensee shall certify annually as to the currency of the letters of
| agreement.

C
After reviewing the findings and determinations'r.ade by FEMA on the adequacy of

State and local emergency response plans, and after., reviewing the revisions to

the applicant's Emergency Plan, a supplement'to;this report will provide the,

staff's overall conclusions as to whether the state of onsite and offsite

emergency preparedness provides reasonable assurance that adequate protective
,

measures can and will be taken in the event of a radiological emergency.
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13.3.4 TMI Action Items

i

III.A.1.2 Upgrade Emergency Support Facilities

Supplement 1 to NUREG-0737, " Requirements for Emergency Response Capabili.ty"

issued by Generic Letter No. 82-33, dated December 17, 1982, states that the

NRC will conduct post-implementation reviews of emergency response facilities
'

(ERF's), and provides all licensees s..c applicants with the requirements and'

guidance against which the ERF's will be evaluated.

Generic Letter No. 82-33 requested that by April 15, 1983, each licensee and

applicant develop and submit to the NRC its own plant-specific schedule for

completion of the ERF's, including a description of the plans for phasedi

imp' mentation and integration of all emergency response activities. Final
4

staff evaluation of the operational capability of completed ERF's (i.e.,

TSC, OSC, and E0F) will be conducted as part of the post-implementation re-

view of emergency response capabilities against the requirements contained in
.

Supplement 1 to NUREG-0737. Accordingly, the schedule for the post-implementa-

tion appraisal of the ERF's will be established after these facilities have

been completed.
.

- -

III.A.2 Improving Emergency Preparedness - Long Term -

The objective of this item was for each nuclear facility iicensee to upgrade

its emergency preparedness effort at each nuclear facility'in order to provide
,
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reasonable assurance that adequate protective measures can and will be taken

in the event of a radiological emergency. This task involved three phases:

(1) submittal of upgraded emergency plans consistent with the revised emergency

planning regulations effective November 3, 1980 and the guidance of NUREG-0654,

FEMA-REP-1, Revision 1; (2) submittal of implementing procedures, and (3)

implementation of radiological response plans. Particular emphasis in this

task was given to the upgrade of meteorological assessment capabilities. The

previous guidance on meteorology found in Appendix 2 to NUREG-0654 and in

Revision 1 to Regulatory Guide 1.23 has been superseded by Supplement 1 to

NUREG-0737. Review efforts under this task will be conducted in accordance

with the rule on emergency planning, the guidance in NUREG-0654, and

Supplement 1 to NUREG-0737. The results of this review are reported in

Section 13.3 of the SER. The capability of licensees to implement their,

emergency plans will be assessed during an onsite appraisal as part of the

preoperational inspection.
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