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lﬁl?—li A:36: CONTROL OF HEAVY LOADS NEAR SPENT FUEL

ISSUE

Issue A-36 in NUREG-0938% (Reference 1), addresses the consequence of dropping heavy loads on spent
fuel. Overhead cranes are used to lift heavy objects in the vicinity of spent fuel. If the heavy object, such as
a spent fuel shipping cask or shielding block, were to fall on to spent fuel there could be a release of
radioactvity to the environment that could exceed 10CRF100 guidelines. This issue was resolved by the
NRC with the publication of NUREG0612 (Reference 2) and SRP Section 9.1.5 (Reference 8).

ACCEPTANCE CRITERIA

The acceptance criteria for the resolution of issue A-36 is that the overhead heavy load kandling
systems shall be designed 1o provide the equipment, procedures and operator training such that no
credible drop can cause a release of radioactivity, a criticality accident, an inability 1o cool fuel within the
reactor vessel or spent fuel pool, or prevent a safe shutdown of the reactor. Where applicable the design
shall conform to the industrial and electrical codes, the relevant requirements of General Desigr Criteria 2,
4, and 61 of 10CFR50, Appendix A (Reference 4) and NUREG-0612.

RESOLUTION

The ABWR design addresses the above criteria as follows:

1. A transportation routing study will be made of all planned heavy load handling moves to evaluate
and minimize safety risks. The study will require the COL to establish the heavy load handling safe
load paths and routing plans. Refer to ABWR Subsections 9.1.5.5, 9.1.5.8 and 9.1.6.6.

2. The major heavy load handling equipment components (i.e., cranes, hoists, etc.) will be provided
with an operating nstruction and maintenance manual for Reference and utlization by operations
and maintenance personnel for use in operating procedures, maintenance procedures and
operator training programs. The handling equipment operating procedures will comply with the
requirements of NUREG-0612, Subsection 5.1.1(2). Refer to ABWR, Subsection 9.1.5.4,9.1.5.8 and
9.1.66.

8. Crane inspections and testing will comply with the requirements of ANSI B$0.2 and NUREG-061%,
Subsection 5.1.1(6). The COL will provide the heavy load handling system and equipment
inspection and test plans. Refer to ABWR, Subsection 9.1.5.6, 9.1.5.8 and 9.1.6.6.

4. The equipment handling components, including the reactor building crane and the refueling
platform crane, used over the fuel pool are designed to meet the single failure proof criteria of
NUREG-0554, Reference 8. Redundant safety interlocks and limit switches are provided to prevent
transporting heavy loads other than spent fuel by the refueling platform crane, over any spent fuel
that is stored in the spent fuel storage pool. Refer to ABWR Subsection 9.1.5.2.1 and 9.1.5.5.

5. The reactor vessel head lifting strongback and the drver/separator lifting strongback are designed
in accordance with the acceptable factors of safety. This is in accordance with ANSI-N14.6,
Reference 5 and in accordance with NUREG-0612. Refer to ABWR Subsection 9.1.4.2.5.

6. The heavy load handling system is designed in accordance with relevant requirements of GDC 2, 4,
and 61 and the guidance of references 2 and 5 through 7. The ABWR design is for a single unit
therefore GDC 5 is ot applicable. Refer to ABWR Subsection 9.1.5.1 and 8.1.

The acceptance criteria for this safety issue are met and therefore the issue is resolved for the ABWR
design.
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198.2.17 A-47 SAFETYX IMPLICATIONS OF CONTROL SYSTEMS

ISSLE

This issue A47 (Reference 1) concerns the potential for accidents or transients (e.g., overpressure, overfilling,
reactivity events) being made more severe as a result of control system failures including control and
instrumentation power support faults. These fatlures or malfuncuons may occur independently or as a result of an
accident or transient and would be in addition 1o any control system failure that may have initiated the event.
Although it 1s generally believed that conwrol system failures are not likely to result in loss of safety funcuons which
could lead to serious events or result in conditions that safety systems are not able 1o cope with, in-depth studies
have not been performed. The purpose is 1o define generic criteria that may be used for plant-specific reviews.

ACCEPTANCE CRITERIA

The acceptance criteria for resoluuon is that the plant shall provide automatic reator vessel overfill protection,
and that plant procedures and technical specifications shall include provisions o verify periodically the operability
of the overfill protection to assure that automatic overfill protection is available to mitigate main feedwater overfeed
events dunng reactor power operation. Also, the system design and setpoints shall be selected with the objective of
minimizing nadverient tnps of the main feedwater system during plant startup, normal operation, and during plant
startup, normal operation, and protection system surveillance.

RESOLUTION
The reactor vessel overfill protection is described in Subsection 7.7.1.4. The BWR Owners Group improved
technical specification submittals of limiting conditions for operations and surveillance requirements are consistent

with the NRC resolution. The ABWR resolution will foliow the NRC-approved Owners Group submittals.
Therefore, this issue 1s resolved for the ABWR,

REFERENCES
1. NUREG-0933, “A Prioritizaton of Generic Safety Issues”, U.S. NRC (including Supplement 15).

2. NUREG-1217, “Evaluation of Safety Implications of Control Systems in LWR Nuclear Power Plants™, June
1989.

3. Generic Letter 89-19, “Request for Action Related to Resolution of USI A-47, Pursuant to 10CFRS0.54(f)",
US.NRC, September 20, 1989.



B65: ISOLATION OF LOW PRESSURE SYSTEMS CONNECTED TO THE REACTOR
COOLANT PRESSURE BOUNDARY
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NUREG-0988, “A Status Report on Unresolved Safety lssues”, U S, NRC, December, 1989,

NUREG-0800, “Standard Review Plan for the Review of Safety Analysis Reports for Nuclear Power
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ASME Boiler & Pressure Vessel Code, Sections Il and XI.
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19B.2.28 C10

The drywell spray mode is initiated by operator action post-LOCA in the presence of high drvwell
pressure, and is terminated by operator action. Also, drywell spray is terminated automatically as the RHR
injection valve starts to open, (which results from a LOCA and reactor depressunzation). The wetwell
spray mode is initiated by operator action, and is terminated automatically by a LOCA or terminated by
operator action.

The water in the 3041 stainless steel-lined suppression pool is maintained at high purity (low corrosion
attack) by the Suppression Pool Cleanup (SPCU) System. In the event of a LOCA, the SPCU function is
automatcally terminated to accomplish containment isolation. The pH range (5.3-8.6) is maintained to
minimize any corrosive attack on the pool liner (3041 SS) over the hife of the plant. The post-LOCA
aqueous phase pH in all areas of containment will have a flat ime history (i.e., the liquid coolant will
remain at its design basis pH throughout the event). The use of organic coatings within the containment
has been kept to a minimum. The major use of such coatings is on the carbon steel containment liner,
internal steel structures and equipment inside the drywell and wetwell. The epoxy coatings are specified to
meet the requirements of Regulatory Guide 1.54 and are qualified using the standard ANSI tests, including
ANSI N101.4. All safety-related equipment in the containment is environmentally qualified, and protected
against spray actuation (see ABWR Section 3.11).

The system design adheres to the appropriate criteria guidelines of ANSI/ANS 56.5-1979. Application
of accepted human factors principles and methodologies to the RHR Systemn instrumentation and controls
design minumizes the possibility of inadvertent actuation as a result of operator error (see ABWR Section
18.3.1). Pre-operational testing for operability is performed on the RHR Containment Spray Subsystem
(see ABWR Section 14.2.12.1.8). Technical Specifications/Limiting Conditions for Operation (LCOs) of
the RHR Containment Spray Subsystem, the Primary Containment System, and the SPCU System are listed
in reference ABWR 16.7.5, 16.9.1, and 16.9.2 (see ABWR Section 3.6.2 for additional LCOs).

It should be noted that credit is not taken for any fission product removal provided by the drvwell and
wetwell spray portions of the RHR system. The quantity of fission products released into the environment
following postulated accidents 1s controlled by the standby gas treatment system (SGTS) that has the
redundancy and capability to filter the gaseous effluent from the primary and the secondary containment.

The ABWR Design fulfills the requirements of General Design Criteria 41, 42, and 43 relatng to fission
product removal, periodic inspection, and functional testing by conforming to the criteria guidelines of
SRP Section 6.5.2 Revision 2 (see ABWR Subsections 3.1.2.4.12.2,3.1.24.13.2 and 3.1.2.4.14.2).

In summary, the ABWR design meets the intent of the criteria guidelines of SRP Section 6.5.2 Revision
2, and BTP MTEB 6-1 in order to fulfill the function of reducing the concentration of radioactive iodine
and particulates in the containment atmosphere dunng and after a LOCA, while also minimizing the
probability of initiating stress corrosion cracking of stainless steel in the safeguard systems. Design features
also minimize the probability of inadvertent actuation of the RHR Containment Spray subsystem or the
SGTS, thus minimizing possible damage to safety related equipment in the containment. Technical
Specifications, LCOs are also provided.

Issue C-10 in NUREG-0933 is therefore resolved for the ABWR Standard Design.
REFERENCES
1. NUREG-09%8, “A Prioritzation of Generic Safety Issues,” (with supplements) U.S. NRC, July 1991.

2. NUREG-0800, “Standard Review Plan for the Review of Safety Analysis Reports for Nuclear Power
Plants,” U.S. NRC.

8. ANSI/AN 56.5-1979, “PWR and BWR Containment Spray System Design Cniteria,” American National
Standards Institute.



198.2.51 23: REACTOR COQLANT PUMP SEAL FAILURES
ISSUE

This issue deals with the high rate of Reactor Coolant Pump (RCP) seal failures that challenge the
makeup capacity of the ECCS in PWRs. However, operating experience indicates that the leak test for

major RCP seal failures in BWRsis smaller. The smaller leak rate, larger RCIC, HPCI, and feedwater
makeup capabilives, and isolation valves on the RCP loops negate the potential problem in BWRs.

ACCEPTANCE CRITERIA
Not applicabie. Issue does not apply to BWRs.
RESOLUTION
The ABWR wet motor Reactor Internai Pumps (RIPs) as described in the ABWR Section 5.4.1 do not

include seals. This feature is further described in ABWR Subsection 1A.2.80. Therefore this Issue 28 is
resolved for ABWR.

References
1. NUREG 0938, "A Prioritization of Generic Safety Issues” (and Supplements 1-12), July 1991.
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EIFING

ISSLE

Issue 86 in NUREG-0933 (Reference 1), addresses the past occurrences of intergranular stress corrosion
cracking (IGSCC) in BWR recircuiation loop piping and its impact on the integrity of the reacior coolant pressure
boundary.

Cracking in large diameter piping resulting from IGSCC could result in 2 loss of coolant accident.

The acceptance criteria for the resolution of Issue 86 are that IGSCC resistant matenials and fabrication
techniques 1o minimize sensitization shall be used. In addition, the ABWR water shall be mamntained at the lowest
pracucally achievable impunity levels. Furthermore, the material and fabrication techniques shall comply with the
guidelines of NUREG-0313 (Reference 2).

RESOLUTION

For the ABWE,, IGSCC resistance is achieved through the use of Type 316 stainless steel and compliance with
the guidelines of NUREG-0313. All materials are supplied in the solution heat treated condition. 1 .
fabncation, any heating operations (except welding) between 427° and 982°C are avoided, unless followed by
solution heat treatment. The ABWR water is maintained at the lowest pracucally achievable impurity levels to
minimize its corrosion potential.

In summary, only stamnless stee! Type 316 material is used and the piping is fabricated, tested and installed in
accordance with ASME Section 111 (Reference 3) and NUREG-0313. Also, the owner-operator is requized to

comply with ASME Code, Section X1 (Reference 3) for the performance of inservice inspection. Therefore, this
issue 15 resolved for the ABWR Siandard design.

BEFERENCES
1. NUREG-0933, “A Status Report on Unresolved Safety Issues,” U.S. NRC, July 1991.

2. NUREG-0313, “Technical Report on Material Selection and Processing Guidelines for BWR Coolant Pressure
Boundary Piping,” U.S. NRC, July 1977, (Revision 1) July 1980, (Revision 2) January 1988.

3. American Society of Mechanical Engineers Boiler and Pressure Vessel Code, Section I and Section X1,
American Society of Mechanical Engineers.
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19B.2.47 113 DYNAMIC QUALIFICATION TESTING OF LARGE BORE HYDRAULIC SNUBBERS

ISSUE

ACCEPTANCE CRITERIA




198.2.49 120, ON-LINE TESTABILITY OF PROTECTION SYSTEMS
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