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Introduction

In response to a commitment in Section 3.3 of the Safety Evaluation Report of
January 20,1972 (Reference 1) issued for the Fort St. Vrain Nuclear Station
(FSV), Public Service Company of Colorado (PSC) performed a review of the
in-service inspection (ISI) program. As a result of this review, various
changes to the FSV Technical Specifications (TS's) were proposed. PSC pro-
vided proposed changes by letters dated February 8, March 3, and Maren 31,:

1980 (References 2, 3, and 4). These submittals were reviewed by our consultant,
Los Alamos National Laboratory (LANL), and their subcontractor, Advance Science

" and Technology Associates Inc. (ASTA). Following these reviews, PSC provided
an application to amend the TS's by letter cated October 15, 1982 (Reference 5)
which incorporated the above three submittals. Additional discussions disclosed

'.
the advantages of a more thorough submittal to eliminate administrative problems
which arose fec:n the October 15, 1982 application; e.g., page numoering and
consistent format. By letter dated February 22, 1983 (Reference 9), PSC
provided a supplemental r oubmittal which superseced previous submittals and
removed these problems.

Background

The February 3, March 3, and March 31, 1980 submittals were reviewed by LANL
and ASTA who transmitted their report to the NRC by letter datec January 5,

1982 (Reference 6). This report (dated Cecember 22, 1981) was reviewed by the
NRC and provided to PSC for comment. The Executive Summary of the report is
attached and was erdorsed by the NRC. As noted in the summary,19 of the 24
items were endorsed for accroval as submitted, one item required no further

! action, three items contained recommended changes, and one item was suggested
for further investigation. In additien, six items were procosed for consideration
to be included in the ISI program.
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PSC reviewed the report and provided, by letter dated March 29, 1982
(Reference 7), their comments on those items which were not recommended
for approval. This information was reviewed by NRC, LANL, and ASTA. A
meeting with PSC was held on July 29, 1982, to reach final resolution on
all items. The resolutions reached at this meeting were provided in a
September 30, 1982 submittal from PSC (Reference 8). This submittal was
also incorporated into Reference: 5 and 9.

Evaluation

As mentioned above, the earlier submittals, References 2, 3, and 4, were
incorporated into the application, Reference 5, to ameno the TS's. The
report provided by LANL, Reference 6, provides our safety evaluation on
those items found acceptable at that time. This evaluation addresses only
those items for which our review had not been completed. These items are
listed in Table 1 below.

TABLE 1

1. SR 5.2.1 PCRV and PCRV Penetration Overpressure Protection Surveillance

2. SR 5.2.2 Helium Circulaters Surveillance

3. SR 5.2.19 IACM Diesel-Driven Pumps Surveillance

4. SR 5.2.22 PGX Graphite Surveillance

5. SR 5.2.25 Core Support Block Surveillance

6. A-1 PCRV Penetrations and Closures

7. A-2 PCRV Thermal Barriers

8. A-3 Core Lateral Restraints

9. A-4 Helium Purification System

10. A-5 Steam Generator Tubing

11. A-6 High Energy Pioing -

|
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1. SR 5.2.1 - PCRV and PCRV Penetration Overpressure Protection Surveillance

This Surveillance Requirement (SR) was revised to incorporate visual
examinations of the pressure retaining bolting. The ASTA evaluation of
this area concluded that ASME Section XI, Divisions 1 (LWR's) and 2
(HTGR's) require volumetric and/or surface examinations, periodic leakage
testing and 10 year interval pressure testing. PSC responded that the
primary and secondary closures should be exempt from the volumetric and
surface exams, but following discussion during the July 29, 1982 meeting
included a new specification (SR 5.2.28 - PCRV Penetrations and Closures
Surveillance) to incorporate the proposed surface examinations. The
remaining issue for this area was whether a 10 year interval pressure -
test should be conducted. PSC stated that the safety valves tank is
continuously monitored for leakage, is periodically leakage tested (at
2.5 year intervals) and does not experience any significant loading
conditions during plant operation. The safety valves tank provides pro-
tection for the PCRV safety valves which are mounted internally and was
designed in accordance with Section III, Class A of the 1965 ASME Code.
Since the tank is not part of the pressure retaining boundary, we have
concluded that the existing leakage monitoring and periodic leakage
testing is acceptable.

2. SR 5.2.18 - Helium Circulator Surveillance
i

This requirement was revised to incorporate the requirements of'

Specification 5.2.17 related to the Helium Circulator Pelton Wheel
inspections. Since the requirements of SR 5.2.17 have been fulfilled,
it has been deletad. The ASTA concern on this area involved only
the pressure boundary bolting. These requirements have been incorporated
into the new SR 5.2.28, which ASTA and we find acceptable.

3. SR 5.2.19 - IACM Diesel Driven Pumos Surveiliance

This Specification was deleted in its entirety by License Amencment
No. 21 which was issued on June 6, 1979. Therefore, nc further action
need be taken.

4. SR 5.2.22 - PGX Grachite Surveillance

The reouirements for PGX type graphite surveillance were incorporated
into the TS's by License Amencment No. 20 on April 20, 1979. The ASTA
report concluded that the current graphite surveillance program responds
meaningfully to the particular problem but indicated that the program
should be expanded to a wider scope of graphite types. Since the
original program was intended to increase knowledge of PGX graphite, which
is the most unknown graphite type utilited in FSV and not intended as
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part of the ISI program, we concluded that an expanded program, in
addition to the other ongoing graphite studies, need not be developed
unless a specific concern were presented. Therefore, we find the
proposed, modified program to be acceptable.

5. SR 5.2.25 - Core Support Block Surveillance

This SR was added to require remote, visual examination of the core
support block top surface for those regions fitted with PGX graphite
specimens at frequencies consistent with SR 5.2.22. Although limited
in detection capability, these examinations will provide additional
assurance of the overall condition of the graphite structural members.
We, therefore, find this addition to be acceptable. It should be
noted that there are also a number of ongoing graphite studies which
will also provide information on the condition of the graphite members.

6. A-1 - PCRV Penetrations and Closures

PCRV penetration configurations for the FSV design consist of two
independent closures arranged in series and which provide primary and
secondary containment. The interspace between closures is normally
pressurized to a level slightly cver primary coolant pressure.

Pressure retaining boundary surveillance requirements proposed by PSC
for these Class 1 structures are confined to periodic pressure testing
to detect loss of penetration structural integrity (SR 5.2.16). The
rationale behind this surveillance position is that with this penetration
assembly design (double closures), simultaneous failure of both primary
and secondary closures is considered to be an incredible event. Conse-
quently, periodic monitoring for leakage constitutes the only form of
inservice inspection required. The PSC rationale further supports this
scope of surveillance by citing the exempted categories of the proposed
Code as being applicable exclusions: "both primary and secondary
closures are exempted from volumetric and surface examinations since
they are not ut111 zed for shutdown heat removal, or chemical ingress
detection or control, and failure of the component would not result in
a primary coolant system depressurization which exceeds the rate
established for the design basis depressurization accident."

The ASTA report, however, recommended that additional TS's be estabitshed
to expand the proposed ISI program. Following the review of PSC's
comments (Reference 7) on the report, ASTA agreed with the PSC position
that only bolting larger than 2 inches required examination. These
reouirements have been incorporated into SR 5.2.1 anc SR 5.2.28.
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7. A-2 - Thermal Barriers

The PSC surveillance requirements position for thermal barriers can be
summarized as follows:

e Monitoring of thermal barrier performance, as indicative of the
structural integrity of thermal barrier assemblies and materials, by
means of liner cooling water system instrumentation.

Remote visual examination of upper core plenum areas as an investiga-e

tive means only to verify degraded thermal barrier performance
detected by liner water cooling system instrumentation, and not as a
scheduled surveillance requirement.

The proposed PSC program does not contain requirements specific to thermal
barriers, but rather, by imposing surveillance requirements on the
instrumentation for the liner cooling water system, the continued monitor-
ing of thermal barrier performance can be assured.

The ASTA report (Reference 6) recommended that PSC investigate the
application of visual examination techniques to. thermal barriers in
order to provide additional assurance of reliability. PSC responded
(Reference 7) that no practical access is available for the examination
to the thermal barrier in the lower sections where high temperatures
and fluid turbulence exist. Therefore, we find the existing program
to be acceptable.

8. A-3 - Core Lateral Restraints

As explained in Reference 7, the subject of Core Lateral Restraints
was conducted as a separate issue and found to be acceptable. Surveil- |

lance requirements were incorporated into SR 5.2.25.

9. A-4 - Helium Purification System

As stated in Reference 7, the Helium Purification System is being
reviewed as a Category II system. The recommendations centained in
Reference 6 will be considered when this review is performed. The
resolution of this item will be handled witn the Category II review.

10. A-5 - Steam Generator Tubing

FSV steam generator tubing is generally inaccessible for tubing inspec-
tion both due to lack of physical access to the tubing area and unit
configuration. The reheat tube bundle at the top of the steam generators
is subject to the most severe operating ccnditions. Helical tubing in

|

the main section is subheadered and is connected to the superheat section
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at tre top through a series of bimetallic welds. The superheat section
is located inside the helical bundle. Bimetallic welds in the top of the
steam generators between the main and superheat sections are subjected to
severe thermal conditions. One failure has occurred in this region.

Having two (2) steam generator loops assures adequate safe shutdown cooling
in the event of a failure in one loop (each loop containing six steam
generater modules). This asusmes that location of a steam generator failure
is correctly diagnosed and isolated.

Operation of the Steam / Water Dump System and Moisture Monitoring System
(primary side leak detection) assures water ingress co.1 trol.

Operation of the Main Steam (tube side) portion of the steam generator at
a pressure well above the primary side assures that a tubing failure or
slight tube leakage does not result in the release of primary system
containments to the secondary side. It should be noted that the reheat
bundle is at a slightly lower pressure on the secondary side. The reheat
system is monitored for primary system leakage.

~

Operating history of the steam generators has resulted in only two tube-

failures.

Heavy wall tubing minimizes the possibility of failures due to erosion
or fretting wear.

Primary side helium purity limits chemical corrosion to the secondary
tube side.

It was, however, recommended that data be supplied to the NRC which
describes material tests performed to date to assure the long-term
thermal performance of the bimetallic welds at the top of the steam

generators.

PSC proposed a new SR (SR 5.3.11 - Steam Generator Bimetallic Welds
Surveillance) to address this concern in References 5 and 9. We have
reviewed this addition and find it acceptable

i

I

'

. _



-7-

11. A-6 - Hioh Energy Pioing

High energy fluid systems are identified as those in which:

1. pressure exceeds 275 psig, or

2. temperature exceeds 200*F.

In the case of FSV, examples of high energy fluid systems include the
following:

e . Main Steam

o Main Feedwater

o Reheat Steam

o Helium Purification

e Buffer Helium

FSV systems and components outside the PCRV which should be protected
against the effects of high energy piping system f ailures include at least
the follcwing:

a Feedwater and Steam Piping

e Circulator Drive Piping

e Reactor Monitoring System Cabling

e Reserve Shutdown Equipment

e PCRV Tendon Anchorages

e PCRV Penetrations

Moisture Monitoring Cablese

PCRV Liner Cooling System Piping and Instrument Cablinge

_ _ _ .
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As described in Reference 10, the adverse effects of postulated high
energy piping failures on systems and equipment important to safety can
be mitigated by the following design features:

1. Pipe whip restraints

2. Protective guards to minimize the effects of pipe whip, jet
impingement, and piping failures

3. Conservative design in critical areas

4. Augmented ISI in critical areas

The ASTA report recommended that PSC review FSV to identify systems
important to safety and develop an augmented ISI program for their
protection. PSC responded (Reference 7) that separate criteria for
high energy piping was provided by the NRC in a letter dated December 18,
1972. The results of the requested study were presented in Amendment 26
to the Final Safety Analysis Report and did not reveal critical areas
with regard to postulated piping failure and safe shutdown equipment
location. In addition, PSC is continuing the review of Inspection and.
Enforcement Bullet'in No. 79-14, " Seismic Analyses for As-Built, Safety--

Related Piping Systems." We have concluded that these studies adequately
resolve this concern.

It should also be mentioned thtt the SR 5.2.24 - Refueling Penetration
Hciddown Plates Surveillance - requirements submitted in Reference 3
have been incorporated in a new SR 5.2.28. This change was necessary
because a license amendment in August 1980 incorporated a different SR
utilizing the same number.

Included as Attachment 2 to Reference 5 was a proposed implementation
schedule to provide for a timely and planned implementation of the new
and revised SR's. In an effort to more efficiently manage this
schedule, the new SR's were modified to specify the implementation
schedule in the resubmittal of the application for amendment (Reference 9).
We have determined that a pericd of time will be required to properly
imolement some changes to the TS's and have reviewed the plan proocsed
in Reference 9. The plan consists of establishing four criteria
(A through D) in TS 5.0, and specifying the appropriate criterion for
new requirements. We have determined that the proposed schedule is
consistent with timely implementation and is acceptable.

- - ... .. . __ _
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Environmental Consideration

We have determined that the amendment does not authorize a change in effluent
types or total amounts nor an increase in power level and will not result in
any significant environmental impact. Having made this determination, we have
further concluded that the amendment involves an action which is insignificant
from the standpoint of environmental impact and, pursuant to 10 CFR 51.5(d)(4),
that an environmental impact statement or negative declaration and environmental
impact appraisal need not be prepared in connection with the issuance of this
amendment.

Conclusion

We have concluded, based on the considerations discussed above, that:
(1) cecause the amendment does not involve a significant increase in the
probability or consequences of an accident previously evaluated, does not
create the possibility of an accident of a type different frcm any evaluated
previously, and does not involve a significant reduction in a margin of
safety, the amendment does not involve a significant hazards consideration,
(2) there is reasonable assurance that the health and safety of the ouolic
will not be endangered by operation in the proposed manner, and .(3) such
activities w'ill be conducted in compliance with the Commissions's regulations
and the issuance of this anencment will not be inimical to the common defense
and security or to the health and safety of the public.

Attachment: Executive Summary to Reference 6

Dated: March 8, 1983

The following NRC personnel have contributed to this Safety Evaluation:
Philip C. Wagner
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Amendment #33
Attachment to
Safety Evaluation

EXECUTIVE SU?HARY

General

In general, the ISI program proposed by PSC is well thought

out, practical, and meets the intent of the various applicable

codes and regulations as they would apply to the unique Fort

St. Vrain HTGR desion.

Sumary PSC Submittal

The enclosed tables briefly summarize recommendations con-

cerning the proposed ISI program. Immediate NRC approval is

recommended in the case of 19 of the 24 items submitted by PSC.

One (1) item is for infomation only, and requires no further NRC

action. Three (3) items are recommended for approval following

changes recommended herein. One (1) item is suggested for further

investigation by P50.

|

! Additional Items

Appendix A discusses six (6) additional items that do not pre-

sently appear in the ISI program, but are recommended herein

for inclusion.

| E-1
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REVIEW OF PROPOSED PSC INSERVICE INSPECTION __ PROGRAM
.

SUMMARY OF RECOPMENDATIONS 04

ACCEPTABILITY OF SURVEILLANCE REQUIREMENTS (SRs) Sheet 1

SURVEILLANCE REQUIREMENT RECOMMENDATION TO NRC

AREA NO. TITLE APPROVE, APPROVE, SUBJECT TO:
AS IS MODIFICATION FURTHER STUDY

1.PCRV SR 5.1.2 Reserve Shutdown System Surveillance X
AUXILIARY
SYSTEMS SR 5.2.1 PCRV Overpressure Safety System Surveillance X

SR 5.2.15 PCRV Penetration Interspace Pressure Surveillance X

SR 3.2.16 PCRV Closure Leakage Surveillance X

_.

2.PCRV SR 5.2.2 Tendon Corrosion and Anchor Assemblies Surveillance X
STRUCTURES

SR 5.2.3 Tendon Load Cell Surveillance X

SR 5.2.4 PCRV Concrete Structure Surveillance X

SR 5.2.5 Liner Specimen Surveillance X

SR 5.2.13 PCRV Concrete Helium Permeability Surveillance X

SR 5.2.14 PCRV Liner Corrosion Surveillance X

SR 5.2.24 Refueling Penetration Holddown Plates Surveillance X

i
3. PCRV SR 5.2.22 PGX Graphite Surveillance X {i INTERNALS SR 5.2.25 Core Support Block Surveillance X g3

SR 5.2.26 Region Constraint Devices Surveillance X "2

.

m
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REVIEW 0F PROPOSED PSC INSERVICE INSPECTION PROGRAM

SUMMARY OF RECOM4ENDATIONS ON

ADDITIONAL SURVEILLANCE REQUIREMENTS

(From APPENDIX A)

AREA STRUCTURE / SYSTEM / C0f1PONENT RECOMMENDATION TO NRC

1. PCRV Structures .A-1: PCRV Penetrations and Closures PSC incorporate
prescribed requirements

2. PCRV Internals A- 2 : Thermal Barriers Subject to priorU investigation, PSC
[ develop new SR

'7'
"

A- 3 : Core Lateral Restraints Subject to prior
investigation, PSC
develop new SR

3. Helium A- 4 : Helium Purification System Subject to prior
Purification investigation, PSC

i. develop new SR

E
$4. Steam Generators A-5: Steam Generator Tubing PSC submit bi-metallic &

weld test data. E
S. Piping Systems A-6: High Energy Piping PSC develop new SR. }

|
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REVIEW 0F PROPOSED PSC INSERVICE INSPECTION PROGRAM

SUMMARY OF RECOMMENDATIONS ON

ACCEPTABILITY OF SURVEILLANCE REQUIREMENTS (SRs) Sheet 2

SURVEILLANCE REQUIREMENT RECOMMENDATION TO NRC

-

APPROVE, APPROVE, SUBJECT TO:
AREA NO. TITLE AS IS MODIFICATIONl FURTHER STUDY

II)'

4. HELIUM SR 5.2.17 Helium Circulator Pelton Wheels, Surveillance X
CIRCULATOR,

* SR 5.2.18 Helium Circulators, Surveillance X
<

SR 5.2.19 IACM Diesel-Driven Pumps. Surveillance No act ion required

SR 5.2.27 Helium Shutoff Valves, Surveillance X

5. SECONDARY SR 5.3.1 Steam / Water Dnnp System, Surveillance X

COOLANT
SYSTEMS SR 5.3.2 Main and Hot Reheat Steam Stop Check Valves, Surveillance X

SR 5.3.3 Bypass and Pressure Relief Valves, Surveillance X

SR 5.3.4 Safe Shutdown Cooling Valves, Surveillance X

SR 5.3.9 Safety Valves, Surveillance X

SR 5.3.10 Secondary Coolant System Instrumentation, Surveillance X

h
e
A

$

Note: (1) Approve PSC action to delete from program.
.
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