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U.S. Nuclear Regulatory Commission T <d 'C'.
Washington, DC 20555 (g #

Dear Mr. Tedesco:

Allens Creek Nuclear Generating Station
Unit 1

Docket No. 50-466
Responses to Generic Issues

On August 7,1981, a letter was sent from Mr. Robert L. Tedesco to fir.

J. H. Goldberg requesting that Houston Lighting & Power Company (HL&P) pro-
vide information describing plant specific implementation of the generic
resolution fa, Generic Issues that have been resolved by the Staff since
issuance of the Safety Evaluation Report (SER), Supplement No. 2 for Allens
Creek. Additionally, it was requested that HL&P address four new " Unresolved
Safety Issues" as described in NbREG-0705. The preceding information was
requested in order to update the Generic Issues appendix to the Allens Creek
Safety Evaluation Report in the upcoming SER Supplement.

In response to the requested information, attached are the Allens Creek
plant specific responses.

Very truly yours,

J. Goldberg
Vice President
Nuclear Engineering and Construction
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R. G. Gooch (B&B) 5
J. R. Newman (LNRA)
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1. 'BWR FEEDWATER N0ZZLE CRACKING (A-10)

Description:

GTA A-10 is concerned with cracking found in feedvater nozzlts at
essentially all operating BWR's. The cracks have been discovered
the nozzle blend radius and bore region. The crack growth 1r slow
but accelerates with increasing depth. It is possible that the
cracks vill present a repair problem if ASME code limits for nozzle
reinforcement are exceeded during crack removal by grinding.
Similar cracking has also been discovered on BWR control rod drive
return line nozzles.

Resolution:

NUREG-0619 resolves General Technical Activity A-10 and concludes
that the GE triple sleeve sparger modification, when combined with
the removal of stainless steel cladding, appropriate feedvater
system modifications, and appropriate changes to operating
procedures will provide a substantial and acceptable i=provement
over previous designs. Resolution of BWR Feedvater Nozzle Cracking
has been effected for Allens Creek. ACNGS will utilize the GE
triple-sleeve sparger modification as described in NEDE-21821-A.
The reactor pressure vessel has unclad nozzles and vill not install
interference-fit spargers. Also, if they are imposed, any
additional required system and procedural mcd.fications and/or
analyses will be completed prior to initial criticality. According
to the NUREG, the triple-sleeve sparger design may be used without
further justification beyond that given by GE in NEDE-21821-A, as
amended by Appendix C. As for Ultrasonic Testing and Inspections,
the Staff conclusions in Sections 6 and 7 of Appendix C will be used
to develop inspection and testing procedures for Allens Creek. New
testing techniques will be examined for applicability as they are
developed.

The control rod drive return line has been deleted and the nozzle
capped as permitted by Part II, Section 8.1 (h) of N BEG-0619
Also, additional modifications such as the incorporation of
equalizing valves and flush ports have been effected as required by
Appendix D of NUREG-0619
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2. RESIDUAL HEAT REMOVAL REQUIREY.ENTS (A-31:

Description:

Task A-31 fnvestigated the ability of the r<esidual Heat Removal
(RHR) system to adequately bring the plant to a cold shutdown
condition. This task was resolved in 1978. Requirements that were
developed were reflected in a revised Standard Review Plan (SRP)
Section 5.4 7 and BTP 5-1.

Resolution:

With regard to the capability to bring the reactor to a cold
shutdown condition, SRP 5.4.7 requires systems used to remove
residual heat be designed in conformance with GDC 3h, Residual Heat
Removal and GD: 19, Control Room. Meeting these two criteria assure
that the Allens Creek reactor can be taken from normal operating
conditions to cold shutdown, in a reasonable period of time (< 36
hours), using only safety grade equipment operated from the control
room, assuming either only onsite or only offsite power availability
and a single failure.

Compliance of Allens Creek to the requirements of GD019 and 3h is
documented in Sections 15 1.27, 3 1.2.2.10, 3.1.2.h.5 and page
G.20-1 of the ACN33 PSAR. This compliance was found acceptable by
the NRC in Section 5.4.5 of the November 1974 SER for lllens Creek
and Section 5.h.5 of the March 1979 Supplement No. 2 t > the SER for
Allens Creek.

The Aller.s Creek Nuclear Generating Station is therefore in full
compliance with the requirements developed by Task A-31.
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3 CONTROL HEAVY LOADS NEAR SPENT FUEL (A-36)
~

Description:

In nuclear power plants heavy loads may be handled in several plant
If these loads were to drop in certain locations in theareas.

plants, they rny impact spent fuel, fuel in the core, or equipment
that may be required to achieve safe shutdown and continue decay
heat removal. If sufficient spent fuel or fuel in the core were
damaged and if the fuel is hizhly radioactive due to its irradiation
history, the potential releases of radioactive material could result
in offsite doses that exceed 10 CFR Part 100 limits. If the load
damaged equipment associated with redundant safe shutdown paths, the
capability to achieve safe shutdown may be defeated. Additionally,
it fuel is of sufficient enrichment, the normal boron concentrations *

that are maintained may not be sufficient to prevent a load drop
from causing the fuel configuration to be crushed and result in

criticality. Tack A-36 was establisned to systematically examine
staff licensing criteria and the adequacy of measures in effect at
operating plants, and to recommend necessary changes to assure the
safe handling of heavy Joads.

; Resolution:

In order to address the proposed generic resolution of safety issue
A-36, HL&P is currently evaluating plant systems and components used
in the handling of heavy loads per the guidance provided in
NJREG-0612, " Control of Heavy Loads at Nuclear Power Plants."

ACNOS vi.1 utilize the recommended guidelines of Section 5 1 of
NUH 3G-0612 nnd vill adopt the " defense-in-depth" approach by:

J 1. providing sufficient operator training. handling system design,
load handling instruction, and equipment inspection to assure
reliable operation of the handling system,

2. defining safe load travel paths through procedures, plant layout
and operator training so that to the extent practical heavy
loads avoid being carried over or near irradiated fuel or'

redundant safe shutdown equipment, and

3 providing mechanical stops or electrical interlocks to prevent
movement of heavy loads over irradiated fuel or in proximity to

|
equipment associated with redundant shutdown paths wherever
practical.

In order to fulfill this commitment to " defense-in-depth" HL&P vill
comply with the general guidelines found in Section 51.1 of
NUREG-0612. Exceptions to these guidelines once identified vill be
resolved or justified. Application of single-failure-proof designs
will be considered. |

The ACNGS design and equipment design specifications are currently
being evaluated against NURE3-0612, therefore, a nutailed evaluation
is not available at this time. However, from its earliest design
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stages the safe handling of heavy loads have been an integral part
of the ACN33 design.

Hoists used for maintenance purposes are parked away from the
safety-related components they serve. They are limited usage
devices and will only be used when the system and/or component being
served is out-of-service. Their use is normally associated with

,

major maintenance activities. Should they fail (e.g., drop load)
during the maintenance activity, there should be no adverse effects
on plant safety since the system undergoing the repair will already
be inoperable. Additionally, AON3S redundant safety-related systems
and components are spatially separated based on nor=al plant design
criteria to avoid any single occurrence damaging or impairing the
safe operation of a redundant train.

Tne Fuel Handling Building 150T gantry crane is used to handle the
fuel shipping casks. This crane is currently not single-failure-
proof. The ACNGS dry cask handling system eliminates the need to
lift the shipping cask over the storage pool. The gantry crane
operates in an area of the Fuel Handling Building that does not
contain any safety-related equipment.

In light of the guidelines contained in NUREG-0612, the Reactor
Containment Building polar crane and the Fuel liandling Building
15T/2T bridge crane are being reviewed to deterrine if a
ningle-failure-proof design (i.e. meeting the requirements of
Section 5 1.6 of NUREG-0612) should be utilized at ACN3S.3

In the event that crane or hoist failure results in high radiation
either inside the Fuel Handling Building or the Reactor Containment,
the Standby Gas Treatment System (SGTS) may be utilized to minimize4

offsite releases. The SGTS maintains the Containment Annulus or the
Fuel Handling Building at a negative pressure thereby minimizing
uncontrolled releases. The effluent is filtered by the SGTS
filtration system prior to release.

i

The ACN3S FSAR will identify all cranes and lifting devices and will
provide design information, operational and procedural considera-
tions, the use of mechanical stops and electrical interlocks, and
analyses as required in order to demonstrate the acceptability of
the ACNGS load handling systems.

Since HL&P has committed to address NUREG-0612 as discussed above,
RL&P vill continue to address the requirements of NUREG-0612
throughout the design, construction and operation of ACNGS.
Additional requirements related to the control of heavy loads at
nuclear Iower plants will be addressed as they are issued.

;

,

?



. 1

k. PIPE CRACTS IN BOILING UATER FIACTORS (A-42)

Description:

Pipe cracking has occurred in the heat-affected zones of welds in
primary system piping in boiling water reactors since the mid-1960s.
These cracks have occurred mainly in Type 304 stainless steel that
is being used in most operating BVRs. The major cause of this
problem has been determined to be intergranular stress corrosion
cracting (IGSCC) of austenitic stainless steel components. These
components have been made susceptible to this failure mode by being
" sensitized" in the narrow heat-affected zone during the welding

process.

Resolution:

NUREG-0313, " Technical Report on Esterial Selection and Processing
Guidelines for BWR Coolant Pressure Boundary Piping," addresses
General Technical Activity A-42 and sets forth acceptable methods to
reduce intergranular stress corrosion cracking susceptability of
ASME Code Class 1, 2, and 3 pressure boundary piping and safe ends.
Allens Creek utilizes these methods in the following manner:

a) All as installed piping including velds will be in the solution
annealed condition, will be fabricated of carbon steel, 30kL,
316L, 316 nuclear Grade, or corrosion resistant 308L veld
overlay.

b) All safe ends and thermal sleeves will be low carbon (<.035%)
austenitic stainless steel, will be solution annealed, or will
be solution annealed after cladding with a weld end overlay of
low carbon austenitic stainless steel (i.e. 308L). This
requirement will be met in some cases by using regular grade 30k
and 316 material, but with low (<.035%) carbon content.

c) Valves and fittings will be fabricated of conforming materials,
supplied in the solution annealed condition, or will have
corrosion resistant overlay.

As discussed above, Allens Creek complies with the guidance of

NUREG-0313 Therefore, the problem of pipe cracks in boiling water
reactors, as presented in Unresolved Safety Issue A h2, will be
minimized at Allens Creek.

!
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5. ~ SHlTTDOW'l DECAY HEAT REMOVAL REQUIREMENTS ( A-45)

Description:

Task A-k5 vill investigate the need for possible design requirements
to improve the reliability of decay heat removal systems in BWR's
and PWR's.

Resolution:

From the task description in NUREC 0606, this item is primarily
concernel with Auxiliary Feedwater ?vstems for PWd's. However, it
also addresses decay heat removal systems for BWR's.

The Allens Creek reactor has various methods for removing decay
heat. The normal method of removing decay heat is through the steam
lines to the main condenser via the turbine bypass system. The
condensate is then returned to the reactor t hrough the condensate /
reedwater system. If the condensate /feedwater system is not
available, water can be provided from the condensate storage tank or

,

| suppression pool to the reactor vessel through the use of the
Reactor Core Isolation Cooling (RCIC) or High Pressure Core Spray
(HPCS) systems.

i

If the condenaer is not available, heat can be renaved from the
reactor by ?vo methods without depressuricing the reactor. First,
heat can be removed through the safety-relief valves (SRV) which
discharge to the suppression pool. The reactor coolant discharged.

can then be returned to the reactor vessel via either the RCIC or
HPCS systems. Second, heat can be removed by using the Residual
Heat Removal (RHR) system in the steam condensing mode operating in
conjunction with the RCIC system.

Finally, if both the RCIC and HPCS system are unavailable, the
reactor can be depressurized by use of the Automatic Depressurica-
tion System ( ADS) through the SRV's. Reactor coolant inventory is
then maintained by the lower pressure RHR system or Low Pressure
Core Spray (LPCS) system. In all of the above modes, heat rejected
to the suppression pool is removed by operation of the HHR system in
the suppression pool cooling mode.

The RHR System is of safuoy-grade quality. The RCIC system
turbine-pump is steam driven and other system control components are
powered from safety related on-site DC power to further enhance
system availability. The HPCS system is povered by a dedicated,
on-site safety-grade diesel generator. The RHR system consists of
three pumps, any one of which can maintain reactor water level. The |
HHR system and LPCS system can be powered by the redundant on-site j
safety-grade diesel generators. I

It is concluded that at Allens Creek, reactor decay heat can be
removed by a reliable system through the condenser, and is backed up
by redundant, diverse safety-grade systems for operation at both low |
and high reactor pressures, and that no design changes are |nec essary .
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6. " SEISMIC QUALIFICATI0!i 0F EQUIPME!iT Iti OPERATIfi3 PLA?r''S (A 46)

Description:

The design criteria and methods for the seis=de qualification of
mechanical and electrical equipment in nuclear power plants have
undercone significant change during the course of the commercial
nuclear Iower program. Consequently, the margins of safety provided
in existing equipment to resist seismically induced loads and
perform the intended safety functions may vary considerably. The
seiscde qualification of the equipment in operating plants must,
therefore, be reassessed to ensare the ability to bring the plant to
a safe shutdown condition when subject to a seismic event. The
objective of this " Unresolved Safety Issue" is to establish an
explicit set of guidelines that could be used to judge the adequacy
of the seismic qualificatfon of rachanical and electrical equipment
at all operating plants in lieu of attempting to backfit current
design criteria for new plants. This guidance will concern
equipment required to safely shut down the plant, as well as
equipment whose function is not required for safe shutdown, but
whose failure could result in adverse conditions which might impair
shutdown functions.

Resolution:

Since the purpose of this item is to address seismic qualification
at operating plants, this ites is of minimum applicability to new
plants, such as Allens Creek, which are designed to the current
seismic criteria. The seismic design and qualification requirements
of mechanical and electrical equipment to be used at Allens Creek
are in accordance with the current requirements as discussed in
Chapter 3 of the Allens Creek PSAR.

ASME Class 1, 2, and 3 mechanical equipment is seismically qualified
in accordance with approved standards and is discussed in Sections
3 9, 3 11, 3 9.A, 3 9.B, and 3 9.C of the Allens Creek PSAR.
Seismic quality group classification is discussed in Section 3 2.2
of the Allens Creek PSAR. Dynacdc testing and analysis of systems,

.

components, and equipment is discussed in Sections 3 9 1.2 and
3 9.1.3 Seismic requirements for ASME Code Class 1, 2 and 3
components, component supports, and core support structures area

discussed in Sections 3 9.A, 3 9.B, and 3 9.C.
1

Seismic Category I instrumentation and electrical equipment will!

meet the requirements of IEEE 344-1975 and Regulatory Guide 1.100,
Revision 1 as discussed in Allens Creek PSAR Sections 310 and 311.

Compliance with Regulatory Guides 1.48 and 192 are discussed in
Appendix C of the Allens Creek PSAR.

i Additional requirements related to seismic qualification will be
addressed as they are issued.

1
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7 SAFUfY IMPLICATIONS OF CONTROL SYSTF.MS (A-47)

Description:

This issue concerns the potential for transients or accidents being
made more severe as a result of control system failures or malfunc-
tions. Tnese failures or malfunctions may occur independently or as

a result of the accident or transient under consideration. One
concern is the potential for a single failure such as a loss of a
power supply, short circuit, open circuit, or sensor failure to
cause simultaneous malfunction of several control features. Such an
occurrence would conceivably result in a transient more severe than
those transients analyzed as anticipated operational occurrences. A
second concern is for a postulated accident to cause control system
failures which would make the accident more severe than analyzed.
Accidents could conceivably cause control system failures by
creating a harsh environment in the area of the control equipment or
by physically damaging the concr;l equipment. Although it is
generally believed that such control system failures vould not lead
to nerious events or result in conditions that safety systems cannot

safely handle, in-depth studies have not been rigorously performed
to verify this belier. The potential for an accident that would
affect a particular control system, and effects of the contrul
system failures, may differ from plant to plant. Therefore, it is
not possible to develop generic ansvers to these concerns, but
rather plant-specific reviews are required. The purpose of this
" Unresolved Safety Issue" is to define generic criteria that will be
used for plant-specific reviews. A specific subtask of this
" Unresolved Safety Issue" will be to study the reactor overfill
transient in boiling water reactors to determine the need for
preventive and/or mitigating design measures to preclude or minimize
the consequences of this transient. Additional subtasks may be
developed and resolutions required.

Resolution:

The Allens Creek control and safety systems have been designed with
the goal of ensuring that control system failures (either single or
multiple failures) vill not prevent automatic or manual initiation
and operation of any safety system equipment required to trip the
plant or to maintain the plant in a safe shutdown condition
following any " anticipated operational occurrence" or " accident".
This has been accomplished by either providing independence between
safety and nonsafety systems or providing isolating devices between
safety and nonsafety systems. These devices are designed to
preclude the propagation of nonsafety system equipment faults such
that operation of the safety system equipment is not impaired.

A systematic evaluation of the control system design, such as
contemplated for this " Unresolved Safety Issue," has not been
performed to determine whether postulated accidents could cause
significant control system failures which would make the accident
consequences more severe than presently analyced. However, a vide

,
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. range of bounding transients and accidents has been analyzed to
assure that the postulated events vould be adequately =itigated by
the safety systems.

In addition, systematic reviews of safety systems have been
perforced with the Soal of ensuring that control system failures
(single or multiple) vill not defeat safety system action.

The subtask of this issue concerning the reactor overfill transient
in boiling vater reactors is currently under review by the B'JR
Owners' Group of which HL&P is a member. Pend $ng ultimate
resolution of this item HL&P has incorporated in the Allens Creek
design a commercial grade high level (level 6) trip of the RCIC,
HPCG, and feedvater systems to prevent the occurrence of the
overfill transient.

Additionally, as provided in Appendix 15B of the Allens Creek PSAR,
Allens Creek has committed to develop a reliability analysis pro 6 ram
to identify significant and practical improvements in the
reliability of core and containment heat removal systems that do not
impact excessively on the plant design. This program vill include
failure modes and effects analyses (F:ZA) to investigate common
cause failure mechanisms such as environmental factors, operator or
maintenance errors, passive failures and system interactions.

Changes in the design of control systems can be accommodated prior
to the issuance of the operating license since instrumentation
design is normally completed in the latter stages of plant
construction.

Additional subtasks will be addressed as they are issued.

i
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8. ~ HYDROGEN CONTROL MEASURES A'iD EFFECTS OF HYDR 03EN BURNS ON SAFETY
EQUIPMENT (A 48)

|

Description: '

Following a loss-of-coolant accident in a light vster reactor plant,
combustible gases, principally hydrogen, may accu =ulate inside the
primary reactor containment as a result of: (1) metal-vater
reaction involving the fuel element cladding; (2) the radiolytic
deco = position of the water in the reactor core and the containment
sump; (3) the corrosion of certain construction m terials by the
spray solution; and (4) any synergistic chemical, thermal and
radiolytic effects of post-accident environmental conditions on
containment protective coating systems and electric cable
insulation.

Because of the potential for significant hydrogen generation as the
result of an accident, 10 CFR Section 50.h4, " Standards for
Combustible Gas Control System in Light Water Cooled Power

'
Heactors," and Critericn 41 of the General Design Criteria,
'' Containment Atmosphere Cleanup," in Appendix A to 10 CFR Part 50,
require that systems be provided to control hydrogen concentrations
in the containment atmosphere following a postulated accident to
ensure that containment integrity it maintained.'

The regulation, 10 CFR 3ection 50.44, requires that the combustible
gas control system provided be capable of handling the hydrogen
generated as a result of degradation of the emergency core cooling
system such that the hydrogen release is five times the amount
calculated in demonstrating compliance with 10 CFR Section 50.k6 or
the amount corresponding to reacticn of the cladd'.ng to a depth of
0.00023 inch, whichever amount is greater.,

|

The accident at TMI-2 on March 23, 1979 resulted in hydrogen
generation well in excess of the amounts specified in 10 CFR Section

1 50.44. As a result of this knowledge it became apparent to NRC that
specific design measures are needed for handling larger hydrogen
releases, particularly for smaller, low-pressure containments. As
a result, the Commission determined that a rulemaking proceeding
should be undertaken to define the manner and extent to which
hydrogen evolution and other effects of a degraded core need to be
taken into account in plant design. An advance notice of this
rulemaking proceeding on degraded core issues was published in the
Federal Register on October 2, 1980.

Resolution:

In order to comply with the guidance of NUREG-0718, and as stated in
Appendix 0 of the Allens Creek PSAR, Houston Lighting & Power
Company has committed to provide a hydrogen control system in the
ACNGS design. Currently a number of different methods are being
considered throughout the industry and it is expected that these
efforts will produce valuable data upon which to select an optimum
means of hydrogen control. Further, it is expected that the pending
rulemaking on degraded cores vill determine the necessity for such a

,



' system. For the purposes of meeting the stated requirement, a
post-accident inerting system (PAIS) using CO2 as an inerting agent
is being proposed. However, for the reasons given above the need
for this system vill be under continuing review.

As described in Appendix 0, pages 0-82 through 0-87, the PAIS will
be designed to prevent the combustion of hydrogen generated by
oxidation of 100% of the active fuel cladding by maintaining an
inert atmosphere following degraded core conditions. The
containment stresses due to inadvertent inerting vill not exceed
ASME Service Level A Limits, nor vill stresses resulting from
pressures due to the 100% metal-vater reaction exceed ASME Service
Level C Limits.

Allenn Creek is being designed to withstand the most stringent
criteria applied to any licensed or proposed nuclear plant,
concequently, it is expected Allens Cr?ek vill be able to meet
future requirements arising from the degraded core rulemaking.
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