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Nine Mile Point Unit 2 USAR

1.8 CONFORMANCE TO NRC REGULATORY GUIDES

Tables 1.8-1 and 1.8-2 indicate the extent of compliance with all
applicable NRC Regulatory Guides and the revision number of those
guides. A reference to the USAR section(s) in which the
applicable design features are described is also provided.

Where the design differs from the regulatory guides, alternative
methods of providing an equivalent level of safety have been
utilized. These differences are discussed in Tables 1.8-1 and
1.8-2, or reference is made to the appropriate USAR section(s) in

which they are discussed.
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Nine Mile Point Unit 2 USAR

TABLE 1.8-1 (Cont'd.)

REGULATORY GUIDE 1.10, REVISION 1 (JANUARY 1973)* (cont'd.)

For tests failing the second criterion of two or more splices for any six additional samples, it is considered that the failure rate
pertains to the total output of all splicers, and the previous 100 splices are evaluated accordingly.

Conformance to this guide is ensured through a purchase specification.

REGULATORY GUIDE 1.11, REVISION 0 {MARCH 1971} - INSTRUMENT LINES PENETRATING PRIMARY REACTOR CONTAINMENT

FSAR Sections 6.2.4, 7.1.2.3
Position The Unit 2 project complies with the Regulatory Position (Paragraph C) of this guide.

Instrument lines penetrating the containment are designed in accordance with this regulatory guide.

REGULATORY GUIDE 1.12, REVISION 1 {April 1974) — INSTRUMENTATION FOR EARTHQUAKES

FSAR Section 3.7A.4.1
Position The Unit 2 project complies with the Regulatory Position (Paragraph C) of this guide.

The technical requirements of the regulatory guide are implemented in the seismic portions of the procurement specification for seismic
instrumentation.

REGULATORY GUIDE 1.13, REVISION 1 (DECEMBER 1975) (FOR COMMENT) - SPENT FUEL STORAGE FACILITY DESIGN BASIS

FSAR Sections 9.1.2, 9.1.3, 9.1.4
Position The Unit 2 project complies with the Regulatory Position (Paragraph C) of this guide.
The design of the spent fuel storage facility incorporates the guidance listed in the regulatory position to assure that the fuel storage facility

maintains the capability to perform its safety functions. An analysis of tornado protection for spent fuel storage is documented in a GE report
entitled, Tornado Protection for Spent Fuel Storage Pool, APED-5696, November 1968.

REGULATORY GUIDE 1.14, REVISION 1 (AUGUST 1975) (FOR COMMENT) - REACTOR COOLANT PUMP FLYWHEEL INTEGRITY

Position This regulatory guide is not applicable to BWRs.
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Nine Mile Point Unit 2 USAR

TABLE 1.8-1 (Cont'd.)

REGULATORY GUIDE 1.15, REVISION 1 (DECEMBER 1972)* - TESTING OF REINFORCING BARS FOR CATEGORY I CONCRETE STRUCTURES

FSAR Sections 3.8.3, 3.8.4, 3.8.5

Position The Unit 2 project complies with the Regulatory Position (Paragraph C) of this guide., Conformance to this regulatory guide is ensured
through the purchase specification for reinforcing bars.

* This regulatory guide was withdrawn on July 8, 1981, by the MR,

REGULATORY GUIDE 1.16, REVISION 4 (AUGUST 1975) (FOR COMMENT) - REPORTIHNAG OF OFFERATING IHEOKMATION - APFPENDIX A TECHNICAL SPECIFICATIONS

FSAR Sections Chapter 13, Technical Specifications
Position NMPC complies with Generic Letter 97-02 (May 5, 1997} in meeting the critertfa of reporting of operating information.

This is delineated in the Nine Mile Point Nuclear Station Site Administration Procedure that is incorporated in the Technical Specifications for
Unit 2.

REGULATORY GUIDE 1.17, REVISION 0 {JUNE 1973) - PROTECTION OF NUCLEAR POWER PLANTS AGAINST INDUSTRIAL SABOTAGE

FSAR Section 13.6
Position The Unit 2 project designs, procures, and installs Unit 2 plant equipment and structures in accordance with this regulatory guide.
The Unit 2 project ensures that compliance is achieved by the following methods:

1. The Unit 2 project Security Design Review Committee reviews the design and arrangement of security-related plant equipment and
structures for conformance with the position outlined above.

2. The Unit 2 project controls accessibility to Unit 2 security-related materials.

Tests and operability checks will be performed as required by this regulatory guide.
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Nine Mile Point Unit 2 USAR

TABLE 1.8~1 (Cont'd.)

REGULATORY GUIDE 1.58, REVISION 1 (SEPTEMBER 1980) - QUALIFICATION OF NUCLEAR POWER PLANT INSPECTION, EXAMINATION, AND TESTING PERSONNEL

FSAR Section 14.2

Position During the design and construction phase, startup and test personnel inveolved in testing met the requirements of RG 1.58 and ANSI
N45.2.6-1978, with exceptions as discussed in Chapter 14,

Unit 2 plant personnel met the requirements of this regulatory guide as discussed in Chapter 13.
GE startup operations personnel supporting the startup test phase met the requirements of this regulatory guide as discussed in Table 14.2-403.
During the operations phase, the qualification of nuclear power plant inspection, examination, and testing personnel is stated in the NMPC QA

Program requirements and is satisfied as specified in the Quality Assurance Program Toplical Report (QATR) for Nine Mile Point Nuclear Station Units
1 and 2 - Operations Phase (see Appendix B).

REGULATORY GUIDE 1,59, REVISION 2 (AUGUST 1977) - DESIGN BASIS FLOODS FOR NUCLEAR POWER PLANTS

FSAR Sections 2.4.5, 2.4.3

Position The Unit 2 project complies with the Regulatory Position (Paragraph C) of this guide, with the following limitation:
No commitments for compliance are made or implied for the "to be issued" appendices.

The Unit 2 site has hardened protection from flooding by use of a lakefront revetment ditch.

Evaluation of the conditions {Paragraph C.1) resulting in the worst site-related flood probable at the Unit 2 site has been made in conformance
with ANSI N170-1976/ANS 2.8. The combined events considered were:

1. Probable maximum surge and seiche with wind wave action and maximum controlled lake level.
2. Probable maximum precipitation and historical maximum lake level.
3. Probable maximum lake level and historical maximum precipitation.

The analysis showed that Unit 2 is designed to withstand these combined events with no safety impact.

REGULATORY GUIDE 1.60, REVISION 1 (DECEMBER 1973) - DESIGN RESPONSE SPECTRA FOR SEISMIC DESIGN OF NUCLEAR POWER PLANTS

FSAR Sections 3.7A, 3.7B
Position The Unit 2 project complies with the Regulatory Position (Paragraph C) of this guide as discussed below and in Sections 3.7A and 3.7B.

The design response spectra has been used to generate the seismic data sheets for equipment loadings, for systems and component analysis, and for
the structural responses of the various buildings.
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TABLE 1.8-1 (Cont'd.)

REGULATORY GUIDE 1.75, REVISION 2 (SEPTEMBER 1978) - PHYSICAL INDEPENDENCE OF ELECTRIC SYSTEMS

FSAR Sections 7.1.2, 7.6.2, 8.3.1

Position The Unit 2 project complies with the Regulatory Position (Paragraph C) of this guide through the alternate approach described below and
in Section 7.6.2 and 8.3.1.

Regulatory Position C.1 states that "interrupting devices actuated only by fault current are not considered to be isolation devices within the
context of this document.” In the case of control and instrument circuits, a combination of two interrupting devices actuated by fault current
have been used to isolate non-Class 1E circuilts from Class 1lE circuits. Both of these devices are Class 1lE, and both of them are coordinated with
the main breaker upstream so that a failure of a non-Class lE device or circuit will not affect any Class lE device or system. Any circuit
breakers associated with this redundant protection will be tested during each refueling outage.

Regulatory Position C.9 requires that cable splices in raceways be prohibited. Splicing in electrical penetrations for termination is considered
to be exempt from this requirement. Also, condulets and junction boxes used as a termination point, at the load, are considered to be exempt from
this requirement.

Regulatory Position C.10 requires that the cables be marked at 5-ft intervals, This is a typographical error as confirmed by the former
Electrical, Instrument and Control Branch Chief of USNRC, T. A. Ippolito, on October 10, 1975, and the NRC Power Systems Branch Section Leader,

R. G. FitzPatrick, on October 30, 1980. The correct distance is 15 ft, which has been followed in Unit 2. Additionally, the cable markings are
inspected (100 percent) by Field Quality Control during installation. As of June 1984 more than 50 percent of all cables had been pulled and
marked at 15-ft intervals. We believe that mixing the marking of the cables is inappropriate and that marking at 15-ft intervals is sufficient to
ensure separation of cables.

The minimum separation distance from 600 V or less nonsafety-related conduit to safety-related open cable trays and cable in free air for any
service level is 1 in.

All cables used in Unit 2 are flame retardant. The cable trays are not filled above the side rails. The hazard, in this case, is limited to
failure or faults internal to the nonsafety cables in rigid steel conduit. Unit 2 has determined by analysis that l-in separation between the
Class 1E cable tray and non-Class 1lE conduit provides adequate protection for the Class lE cables in the open ladder tray in the event of any
failure of the non-~Class 1E cables in conduit. This has been established by tests with 600 V levels, as explained later in this section.

Aluminum sheath cables (ALS) used for low-energy 120-V ac systems and 8-hr battery-pack lighting systems, are considered enclosed raceways. These
cables have flame-retardant cross-linked polyethylene insulation, chlorosulphonated polyethylene jacket, and polypropylene fillers enclosed in a
continuous, impervious aluminum sheath which provides adequate protection. As such, the minimum separation between these cables and Class 1E
raceways is 1 in.

The minimum separation between any Class 1E raceway and any lighting cord for drops to the lighting fixtures shall be 1 in. These cords are of
size 12 AWG and supply 120/208 V ac low energy in low-density applications. As such, 1-in separation provides adequate protection to the Class 1E
circuits in the event of a fault in any lighting cord.

IEEE-384-1974, Section 5.1.1.2, allows lesser separation distances than those specified in Sections 5.1.3 and 5.1.4, if established by analysis.
Various tests have indicated that the following minimum separation distances between redundant Class 1lE cables and raceways, or between Class 1lE
and non-Class 1E cables and raceways, 600 V level and below, should be adequate to maintain independence of the redundant systems. NMPC also has
verified these minimum separation distances by plant-specific tests (Wyle Test Report No. 47906-02, Electrical Separation Verification Testing).
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TABLE 1.8-1 {Cont'd.)

REGULATORY GUIDE 1,78, REVISION 0 (JUNE 1974) -~ ASSUMPTIONS FOR EVALUATING THE HABITABILITY OF A NUCLEAR POWER PLANT CONTROL ROOM DURING A
POSTULATED HAZARDOUS CHEMICAL RELEASE

FSAR Section 6.4.2.3

Position The Unit 2 project complies with the Regulatory Position (Paragraph C} of this guide.

REGULATORY GUIDE 1.79, REVISION 1 (SEPTEMBER 1975) ~ PREOPERATIONAL TESTING OF EMERGENCY CORE COOLING SYSTEMS FOR PRESSURIZED WATER REACTORS

Position RG 1.79 applies to PWR plants and is not applicable to the Unit 2 project.

REGULATORY GUIDE 1.80 (JUNE 1974} - PREOPERATIONAL TESTING OF INSTRUMENT AIR SYSTEMS

FSAR Section 9.3.1

Position This requlatory guide was withdrawn by the NRC on April 20, 1982. It has been superseded by RG 1.68.3 Revision 0 (April 1982).

REGULATORY GUIDE 1.81, REVISION 1 (JANUARY 1975) - SHARED EMERGENCY AND SHUTDOWN ELECTRIC SYSTEMS FOR MULTI~UNIT NUCLEAR POWER PLANTS

Position RG 1.81 applies to multi-unit nuclear power plants and is not applicable to the Unit 2 project because Unit 2 does not share any
emergency or shutdown electric systems,

REGULATORY GUIDE 1.82 (JUNE 1974) - SUMPS FOR EMERGENCY CORE COOLING AND CONTAINMENT SPRAY SYSTEMS

Position RG 1.82 applies to PWR plants and is not applicable to the Unit 2 project.

REGULATORY GUIDE 1.82, REVISION 2 (MAY 1996) - SHARED EMERGENCY AND SHUTDOWN ELECTRIC SYSTEMS FOR MULTI-UNIT NUCLEAR POWER PLANTS

Position RG 1.82 Revision 2 applies to the replacement of the ECCS suction strainers as described in USAR Sections 5.4.7.1.1, 6.1.2.2, 6.2.2.2,
6.2.2.3.2, 6.3.2.2, 6.3.2.2.1 and 6.3.2.2.3.

REGULATORY GUIDE 1.83, REVISION 1 (JULY 1975) - IN~SERVICE INSPECTION OF PWR STEAM GENERATOR TUBES

Position RG 1.83 applies to PWR plants and is not applicable to the Unit 2 project.
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TABLE 1.8-1 (Cont'd.)

Regulatory Guide 1,84, Revision 22 (July 1984) ~ DESIGN AND FABRICATION CODE CASE ACCEPTABILITY ~ ASME SECTION III DIVISION I

FSAR Section 5.2.1.2

Position The Unit 2 project complies with the Regulatory Position (Paragraph C) of this guide through the alternate approaches described below.

RG 1.84 provides a list of ASME Design and Fabrication Code cases that have been generically approved by the regulatory staff. Code cases on this
list may, for design purposes, be used until appropriately annulled. Annulled cases are considered "active" for equipment that has been
contractually committed to fabrication prior to the annulment.

The various ASME Code cases that were applied to components in the RCPB are listed in Table 5.2~1. All Safety Class 2 and 3 equipment has been

designed to ASME Code or ASME-approved Code cases. This provision, together with the quality control programs, provides adequate safety equipment
functional assurances.
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TABLE 1.8-1 {(Cont'd.)

REGULATORY GUIDE 1.130, REVISION 1 (OCTOBER 1978) - DESIGN LIMITS AND LOADING COMBINATIONS FOR CLASS 1 PLATE-AND-SHELL TYPE COMPONENT SUPPORTS

FSAR Section 3.9B.3

RG 1.130 Revision 0 (July 1977) was issued after the docketing date for Unit 2 and work was in progress. However, Unit 2 complies with the
indicated items of the Regulatory Position of this guide through the alternative approach, described as follows. The remaining design analysis
criteria of this regulatory guide are adequately addressed by conservatisms in the existing ASME III Code.

1. Paragraph C.2 Ultimate strength temperature correlation of this guide was used in regions adjacent to pipe having high temperatures.
2. Paragraph C.3 Regulatory Position C.4, with alternate conservative collapse criteria developed by the NSSS supplier for plates and

shells, was used in lieu of Regulatory Position C.3.

REGULATORY GUIDE 1.131, REVISION 0 (AUGUST 1977) (FOR COMMENT) - QUALIFICATION TESTS OF ELECTRICAL CABLES, FIELD SPLICES, AND CONNECTIONS FOR
LIGHT-WATER~COOLED NUCLEAR POWER PLANTS

FSAR Section 3.11

Position The Unit 2 project complies with the Regulatory Position (Paragraph C) of this guide through the alternate approach described below.
BOP

Complies with this regulatory guide.

NSSS

This regulatory guide is not applicable for the GE scope of supply because GE-supplied cabling does not experience severe environmental conditions
{(control room environment) and is qualified as part of the PGCC floor section module.

REGULATORY GUIDE 1.132, REVISION 1 (MARCH 1979)

FSAR Sections 2.5, 3.7A.2

Position The Unit 2 project complies with the Regulatory Position (Paragraph C) of this guide through the alternate approach described below.
This guide was originally issued in September 1977, 6 yr after the field work for the foundation investigation was performed in late 1971. The
results were provided in a report* dated May 4, 1972. Although the investigation predates the guide, the work performed was well documented and
adequate to support the Construction Permit Application and complies with the intent of the guide.

For any aspect of the Unit 2 site, investigation performed after March 30, 1979, conforms to this regulatory guide.

* Report: Foundation Investigation, Nine Mile Point Nuclear Station, Proposed Unit 2, Scriba, New York, Niagara Mohawk Power Corporation.

USAR Revision 13 41 of 49 Octobexr 2000




Nine Mile Point Unit 2 USAR

TABLE 1.8-1 (Cont'd.)

REGULATORY GUIDE 1.137, REVISION 1 (OCTOBER 1979} - FUEL-OIL SYSTEMS FOR STANDBY DIESEL GENERATORS

FSAR Section 9.5.4

Position The Unit 2 project complies with the Requlatory Position (Paragraph C) of this guide except for the alternate approach described in
response to Question F430.61, which is incorporated in the Unit 2 Technical Specifications.

REGULATORY GUIDE 1.138, REVISION 0 (APRIL 1978) {(FOR COMMENT) - LABORATORY INVESTIGATIONS OF SOILS FOR ENGINEERING ANALYSIS AND DESIGN OF NUCLEAR
POWER PLANTS

FSAR Sections 2.5, 3.7A.2

Position The Unit 2 project complies with the Regulatory Position (Paragraph C) of this guide through the alternate approach described below.

The results of laboratory work performed for the foundation investigation were submitted in a report* dated 6 yr prior to the issuance of the
guide. The work performed was well documented and adequate to support the Construction Permit Application and complies with the intent of the
guide.

Laboratory investigations performed after December 1, 1978, were in conformance with this regulatory guide.

* Report: Foundation Investigation, Nine Mile Point Nuclear Station, Proposed Unit 2, Scriba, New York, Niagara Mohawk Power Corporation.

REGULATORY GUIDE 1.139, REVISION O (MAY 1978) (FOR COMMENT) - GUIDANCE FOR RESIDUAL HEAT REMOVAL

FSAR Sections 5.4.7, 6.3
Position The Unit 2 project complies with the Regulatory Position (Paragraph C) of this guide through the alternate approach described below.

Paragraph C.1l.b states: "In demonstrating that the system can perform its function assuming a single failure, limited operator action
outside the control room would be acceptable if suitably justified." The common RHR shutdown cooling suction line valves are in two
divisions (Division I - the outside valve; Division II - the inside valve) to satisfy containment isolation criteria. In the event that the
RHR shutdown suction line is not available during shutdown because of a single~valve failure (loss of a division of emergency power), either
valve can be opened manually with limited operator action or by establishing an alternate shutdown cooling path.

REGULATORY GUIDE 1.140, REVISION 1 (OCTOBER 1979) -~ DESIGN, TESTING, AND MAINTENANCE CRITERIA FOR NORMAL VENTILATION EXHAUST SYSTEM AIR FILTRATION
AND ADSORPTION UNITS OF LIGHT-WATER-COOLED NUCLEAR POWER PLANTS

FSAR Section 9.4.3

Position Regulatory Guide 1.140 applies only to the radwaste building general area and equipment exhaust systems, each of which is designed to
remove only particulate matter. Because charcoal adsorbers are not provided, the sections of the guide relating to adsorbers and iodine adsorption
are not addressed. The air filtration units are nonsafety related; however, redundancy is provided for reliability and ease of maintenance.

The Unit 2 project complies with the Regulatory Position (Paragraph C} of this guide through the alternate approaches described below:
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TABLE 1.8-1 (Cont'd.)

REGULATORY GUIDE 1.142, REVISION 1 (OCTOBER 1981) (cont’d.)

The design of the Unit 2 primary containment is in accordance with RG 1.10, 1.15, 1.18, 1.19, 1.55, and 1.103 (as previously described in lieu of
RG 1.142).

REGULATORY GUIDE 1.143, REVISION 1 (OCTOBER 1979) - DESIGN GUIDANCE FOR RADIOACTIVE WASTE MANAGEMENT SYSTEMS, STRUCTURES, AND COMPONENTS INSTALLED
IN LIGHT~WATER-COOLED NUCLEAR POWER PLANTS

FSAR Sections 15.7.1, 11.4
Position The Unit 2 project complies with the Regulatory Position (Faragraph ©} of this quide through the alternate approach described below.
A, Liquid Waste System

The fiberglass tanks purchased for the LWS have been designed in accordance with the Hational Institute of Standards and Technology
(NIST) Product Standard (PS) PS 15-69, Custom Contact-Molded Reinforced-Polyester Chemical-Resistant Process Equipment, as identified
in NMP2 PSAR, Table C-10b.

NBS PS 15-69 provides the necessary design and fabrication requirements to ensure the integrity of the tanks without the additional
cost of burst testing.

The RWCU phase separator tanks (2LWS-TK6A & 6B}, which had been purchased as code-stamped ASME VIII vessels, had their code stamps
removed because they were not rehydrotested after a nozzle was added to the top head of each of the two vessels in the field. The
vessels still satisfy the intent of the requirements of this regulatory guide in that they are designed and fabricated to the
requirements of ASME VIII (including the added nozzles) using materials which meet ASME VIII requirements, and the shop hydrotest
established the integrity of the vessels before the nozzles were added. The nozzles were added near the top of the vessels' heads
and the vessels see only atmospheric operating conditions {although designed for a nominal 15-psi design pressure). The new nozzles
were added to allow improved operation of the vessels' level transmitters and are identical to the original level transmitter nozzles
which were blind flanged and abandoned. Therefore, the added nozzles do not affect the proven integrity of the vessels in this
application.

The Thermex unit (2LWS-FLT102), which is leased equipment, uses CPVC and PVC components. The Thermex unit is connected to plant
components using reinforced, noncollapsible hoses. The equipment vendor has evaluated these components as being suitable for
processing low-level radioactive waste. All thermoplastic materials (CPVC and PVC components) comply with ASTM material and
dimensional standards. Assembled liquid piping or hoses are hydrostatically tested at 150 percent of the maximum design operating
pressure for the limiting assembly. Chemical transfer hoses (nonmetallic) satisfy the requirements of ANSI B31.1-1992 Appendix III
and are inspected/tested/replaced on a routine interval to ensure equipment reliability.

B. Offgas System
The charcoal adsorbers of the offgas system are not designed to the seismic requirements of this regulatory guide.
Offsite dose calculations in accordance with Chapter 15.7.1 of the NMP2 FSAR show that release of gaseous activity due to failure of
the charcoal adsorbers results in offsite doses less than 0.5 Rem to the whole body. In accordance with RG 1.29, this pernits

classification as nonseismic. At the time of design and procurement of the offgas system (July 1974), RG 1.29 Revision 1 established
" the seismic requirements for the radiocactive waste processing systems.
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TABLE 1.8-1 (Cont'd.)

REGULATORY GUIDE 1.143, REVISION 1 (OCTOBER 1979) (cont'd.)

C.

Waste Solidification System

The waste solidification system complies with the requirements of NRC Branch Technical Position ETSB1l.1 Revision 1 as outlined in
Werner and Pfleiderer Corporation (WPC) Topical Report No. WPC-VRS-001 Revision 1, dated May 1978, with exceptions as discussed in
Section 11.4.3. The waste sludge tank is designed, fabricated, examined, and tested {(hydrotest at 1.5 times design) in accordance
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TABLE 1.8-1 (Cont'd.)

REGULATORY GUIDE 1.147, LATEST APPROVED REVISION - IN-SERVICE INSPECTION CODE CASE ACCEPTABILITY - ASME SECTION XI DIVISION I

FSAR Section 14

XI, Summer 1983 Addenda. Code cases included in these programs are identified in the Inservice Inspection Program Plan (First Ten Year}.
Subsequent Ten-Year Interval ISI, ISPT, and IST programs will be based on the requirements and Code Edition set forth in 10CFR50.55a.

Position The Unit 2 project complies with the Regulatory Position (Paragraph C) of this guide through the alternate approach described below.

In accordance with 10CFR50.55a(g)(2), the NMP2 First Ten-Year Interval Inservice Inspection Program was based on the 1983 Edition of ASME Section

FSAR Section 5.4

BOP

a. Section C.2.a, Valve Application Characteristics

The frequency of use for each safety-related valve assembly is not specified. The normal (open/closed) position is not spe
except in the case of safety-related butterfly and solenoid valve assemblies.

b. Section C.2.b, Structural Requirements

The dynamic loading and the piping frequency response spectra are not specified. Potential water hammer is not considered
establishing the maximum differential pressure across a valve.

c. Section C.2.c¢, Operational Requirements

The safety-related function (open/close, remain-as-~is) is not specified, except in the cases of ball, butterfly, and soleno
assemblies. Motor power requirements for valve assemblies are not specified.

NSSs

Fast-closing isolation valve assemblies classified as Quality Group D in RG 1.26 meet the requirements of ANSI B31.1.0, 1977. They also
with RG 1.148, dated March 1981, with the following clarification:

a. Section C.2.a, Valve Application Characteristics

The frequency of use for each safety-related valve assembly is not specified. The normal (open/closed) position is not spe
except in the case of safety-related butterfly and solenoid valve assemblies.

REGULATORY GUIDE 1.148 (MARCH 1981) - FUNCTIONAL SPECIFICATION FOR ACTIVE VALVE ASSEMBLIES IN SYSTEMS IMPORTANT TO SAFETY IN NUCLEAR POWER PLANTS

Position The Unit 2 project complies with the Regulatory Position (Paragraph C) of this guide through the alternate approach described below.

Other safety-related valve assemblies classified as Quality Group A, B, or C in RG 1.26 comply with the regulatory guides as described below.

cified,

when

id valve

comply

cified,
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TABLE 1.8-2

CONFORMANCE TO DIVISION 8 NRC REGULATORY GUIDE

REGULATORY GUIDE 8.1, REVISION O (FEBRUARY 1973) - RADIATION SYMBOL

FSAR Section None

Position The Unit 2 project complies with Regulatory Position {Paragraph C} of this guide.

REGULATORY GUIDE 8.2, REVISION O (FEBRUARY 1973} - GUIDE FOR ADMINISTRATIVE PRACTICES IN RADIATION MONITORING

FSAR Section None

Position See Section 12.5.3 for an assessment of this Regulatory Guide.

REGULATORY GUIDE 8.3, REVISION 0 (FEBRUARY 1973) - FILM BADGE PERFORMANCE CRITERIA - IF USED

FSAR Section None

Position The Unit 2 project complies with the Regulatory Position (Paragraph C) of this guide.

REGULATORY GUIDE 8.4, REVISION 0 (FEBRUARY 1973) - DIRECT-READING AND INDIRECT-READING POCKET DOSIMETERS

FSAR Section None

Position The Unit 2 project complies with the Regulatory Position (Paragraph C) of this guide.

REGULATORY GUIDE 8.5, REVISION 1 {MARCH 1981) - CRITICALITY AND OTHER INTERIOR EVACUATION SIGNALS

FSAR Section None

Position The Unit 2 project complies with the Regulatory Position (Paragraph C) of this gquide.

REGULATORY GUIDE 8.6, REVISION 0 (MAY 1983) - STANDARD TEST PROCEDURES FOR GEIGER-MUELLER COUNTERS

FSAR Section None

Position The Unit 2 project complies with the Regulatory Position (Paragraph C} of this guide.

REGULATORY GUIDE 8.7, REVISION 0 (MAY 1973) - OCCUPATIONAL RADIATION EXPOSURE RECORDS SYSTEMS

FSAR Section None

Position See Section 12.5.3 and Exhibit 12.1-2 for an assessment of this Regulatory Guide.
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Nine Mile Point Unit 2 USAR

TABLE 1.9-1

STANDARD REVIEW PLAN CONFORMANCE TO ACCEPTANCE CRITERIA

SRP Number Title Revision Conformance Difference
CHAPTER 1: INTRODUCTION AND GENERAL DESCRIPTION OF PLANT
1.8 Interfaces for Standard Design 1 NA ] NA
CHAPTER 2: SITE CHARACTERISTICS
2.1.1 Site Location and Description 2 X
2.1.2 Exclusion Area Authority and Control 2 X
2.1.3 Population Distribution 2 X
2.2.1- Identification of Potential Hazards in Site Vicinity 2 X
2.2.2
2.2.3 Evaluation of Potential Accidents 2 X
2.3.1 Regional Climatology 2 X
2.3.2 Local Meteorology 2 Note 1
2.3.3 Onsite Meteorological Measurements Programs 2 Note 2
2.3.4 Short-Term Diffusion Estimates for Accidental Atmospheric 1 X
Releases
2.3.5 Long-Term Diffusion Estimates 2 X
2.4.1 Hydrologic Description 2 X
Appendix A 2 X
2.4,2 Floods 2 X
2.4.3 Probable Maximum Flood (PMF) on Streams and Rivers 2 NA NA
2.4.4 Potential Dam Failures 2 NA NA
2.4.5 Probable Maximum Surge and Seiche Flooding 2 X
2.4.6 Probable Maximum Tsunami Flooding 2 NA NA
2.4.7 Ice Effects 2 X
2.4.8 Cooling Water Canals and Reservoirs 2 NA NA
2.4.9 Channel Diversions 2 NA NA
2.4.10 Flood Protection Requirements 2 X
2.4.11 Cooling Water Supply 2 X
2.4.12 Groundwater 2 Note 3
BTP HMB/GSB 1 1 NA NA
BTP HGEB 1 2 NA NA
2.4.13 Accidental Releases of Liquid Effluents in Ground and Surface 2 Note 4
Waters
2.4.14 Technical Specifications and Emergency Operation Requirements 2 NA NA
2.5.1 Basic Geologic and Seismic Information 2 X
2.5.2 Vibratory Ground Motion 1 X
2.5.3 surface Faulting 2 X
2.5.4 Stability of Subsurface Materials and Foundations 2 Note 5
2.5.5 Stability of Slopes 2 Note 6
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TABLE 1.9-1 (Cont'd.)

SRP Number Title Revision Conformance Difference
CHAPTER 3: DESIGN OF STRUCTURES, COMPONENTS, EQUIPMENT, AND SYSTEMS
3.2.1 Seismic Classification 1 Note 7
3.2.2 System Quality Group Classification 1 Note 8
3.3.1 Wind Loadings 2 Note 9
3.3.2 Tornado Loadings 2 ).
3.4.1 Flood Protection 2 X
3.4.2 Analysis Procedures 2 X
3.5.1.1 Internally-Generated Missiles (Outside Containment) 2 X
3.5.1.2 Internally-Generated Missiles (Inside Containment) 2 X
3.5.1.3 Turbine Missiles 2 Note 10
3.5.1.4 Missiles Generated by Natural Phenomena 2 X
BTP ARB 3-2 1 NA NA
BTP ASB 3-2 2 NA NA
3.5.1.5 Site Proximity Missiles (Except Aircraft) 1 X
3.5.1.6 Aircraft Hazards 1 X
3.5.2 Structures, Systems, and Components to be Protected from 2 X
Externally~Generated Missiles
3.5.3 Barrier Design Procedures 1 X Note 11
3.6.1 Plant Design for Protection Against Postulated Piping Failures in 1 X
Fluid Systems Outside Containment
BTP ASB 3-1 1 Note 12
3.6.2A Determination of Rupture Locations and Dynamic Effects Assoclated 1 Note 13
with the Postulated Rupture of Piping
BTP MEB 3-1 1 Note 13
3.6.2B Determination of Rupture Locations and Dynamic Effects Associated 1 Note 14
with the Postulated Rupture of Piping
BTP MEB 3-1 1 Note 14
3.7.1A Seismic Design Parameters 1 X
3.7.1B Seismic Design Parameters 1 X
3.7.2A Seismic System Analysis 1 Note 15
3.7.2B Seismic System Analysis 1 X
3.7.3A Seismic Subsystem Analysis 1 X
3.7.3B Seismic Subsystem Analysis 1 Note 16
3.7.4 Seismic Instrumentation 1 Note 17
3.8.1 Concrete Containment Note 18
3.8.2 Steel Containment 1 NA NA
3.8.3 Concrete and Steel Internal Structures of Steel or Concrete 1 Note 19
Containments
3.8.4 Other Seismic Category I Structures 1 Note 20
3.8.5 Foundations 1 Note 21
3.9.1A Special Topics for Mechanical Components 2 X
3.9.1B Special Topics for Mechanical Components 2 X
3.9.2A Dynamic Testing and Analysis of Systems, Components, and Equipment 2 Note 22
3.9.2B Dynamic Testing and Analysis of Systems, Components, and Equipment 2 Note 23
3.9.3A ASME Code Class 1, 2 and 3 Components, Component Supports, and Core 1 X
Support Structures
3.9.3B ASME Code Class 1, 2 and 3 Components, Component Supports, and Core 1 Note 24
Support Structures
3.9.4B Control Rod Drive Systems 1 X
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SRP Number Title Revision Conformance Difference
3.9.5B Reactor Pressure Vessel Internals 2 Note 25
3.9.6 In-service Testing of Pumps and Valves 2 Note 26
3.10A Seismic Qualification of Category I Instrumentation and Electrical 2 Note 27

Equipment
3.10B Seismic Qualification of Category I Instrumentation and Electrical 2 X
Equipment

3.11 Environmental Design of Mechanical and FEle~tiical Fpifprent 2 Note 28
CHAPTER 4: REACTOR
4.2 Fuel System Design 2 Hote 29
4.3 Nuclear Design 2 X

BTP CPB 4.3-1 2 HA NA
4.4 Thermal and Hydraulic Design 1 Note 30

Appendix 1 NA NA
4,5.1 Control Rod Drive Structural Materials 2 Note 31
4.5.2 Reactor Internals and Core Support Materials 2 Note 32
4.6 Functional Design of Control Rod Drive System 1 X
CHAPTER 5: REACTOR COOLANT SYSTEM AND CONNECTED SYSTEMS
5.2.1.1 Compliance with the Codes and Standard Rule 10CFR50.55a 2 Note 33
5.2.1.2 Applicable Codes Cases 2 X
5,2.2 Overpressurization Protection 1 Note 34

BTP RSB 5-2 0 NA NA
5.2.3 Reactor Coolant Pressure Boundary Materials 2 Note 35

BTP MTEB 5-~7 2 NA NA
5.2.4 Reactor Coolant Pressure Boundary In~-service Inspection and Testing 1 X
5.2.5 Reactor Coolant Pressure Boundary Leakage Detection 1 X
5.3.1 Reactor Vessel Materials 1 Note 36
5.3.2 Pressure-Temperature Limits 1 X

BTP MTEB 5-2 1 X
5.3.3 Reactor Vessel Integrity 1 X
5.4 Preface 1 NA NA
5.4.1.1 Pump Flywheel Integrity (PWR) 1 NA NA
5.4.2.1 Steam Generator Materials 2 NA NA

BTP MTEB 5-3 2 NA NA
5.4.2.2 Steam Generator Tube In-service Inspection 1 NA NA
5.4.6 Reactor Core Isolation Cooling System (BWR) 2 Note 37
5.4.7 Residual Heat Removal (RHR) System 2 X

BTP RSB 5-1 2 X
5.4.8 Reactor Water Cleanup System (BWR) 2 Note 38
5.4.11 Pressurizer Relief Tank 2 NA NA
5.4.12 Reactor Coolant System High-Point Vents 0 X
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SRP Number Title Revision Conformance Difference
CHAPTER 6: ENGINEERED SAFETY FEATURES
6.1.1 Engineered Safety Features Materials 2 X
BTP MTEB 6-1 2 NA NA
6.1.2 Protective Coating Systems (Paints) - Organic Materials 2 Note 39
6.2.1 Containment Functional Design 2 NA NA
6.2.1.1A PWR Dry Containments, Including Subatmospheric Containments 2 NA NA
6.2.1.1B Ice Condenser Containments 2 NA NA
6.2.,1.1C Pressure Suppression Type BWR Containments 4 Note 40
Appendix I 1 Note 40
6.2.1.2 Subcompartment Analysis 2 Note 41
6,.2.1.3 Mass and Energy Release Analysis for Postulated Loss-of-Coolant 1 Note 42
Accidents
6.2.1.4 Mass and Energy Release Analysis for Postulated Secondary System 1 NA NA
Pipe Ruptures
6.2.1.5 Minimum Containment Pressure Analysis for Emergency Core Cooling 2 NA NA
System Performance Capability Studies
6.2.2 Containment Heat Removal Systems 3 Note 43
6.2.3 Secondary Containment Functional Design 2 X
6.2.4 Containment Isolation System 2 X
6.2.5 Combustible Gas Control in Containment 2 X
Appendix A 2 NA NA
BTP CSB 6~2 2 NA NA
6.2.6 Containment Leakage Testing 2 X
6.2.7 Fracture Prevention of Containment Pressure Boundary 0 Note 44
6.3 Emergency Core Cooling System Note 45
BTP RSB 6-1 1 NA NA
6.4 Control Room Habitability System 2 X
Appendix A 2 X
6.5.1 Engineered Safety Feature Atmosphere Cleanup System 2 Note 46
6.5.2 Containment Spray as a Fission Product Cleanup System 1 NA NA
6.5,3 Fission Product Control Systems and Structures 2 X
6.5.4 Ice Condenser as a Fission Product Cleanup System 2 NA NA
6.6 In-service Inspection of Class 2 and 3 Components 1 X
6.7 Main Steam Isolation Valve Leakage Control System (BWR} 2 NA NA
CHAPTER 7: INSTRUMENTATION AND CONTROLS
7.1 Instrumentation and Controls - Introduction 2 X
Table 7~1 - Acceptance Criteria and Guidelines for 2 X
Instrumentation and Controls Systems Important to Safety
7.2 Reactor Trip System 2 X
Appendix A 2 NA NA
7.3 Engineered Safety Features System 2 X
Appendix A 2 NA NA
7.4 Safe Shutdown Systens 2 X
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SRP Number Title Revision Crnformance Dfference

CHAPTER 7: INSTRUMENTATION AND CONTROLS (Cont'd.)

7.5 Information Systems Important to Safety 2 X

7.6 Interlock Systems Important to Safety 2 X

7.7 Control Systems 2 X

Appendix 7-A Branch Technical Positions {ICSB) 2
BTP ICSB 1 (DOR) 2 NA NA
BTP ICSB 3 2 X
BTP ICSB 4 (PSB) 2 NA NA
BTP ICSB 5 2 NA NA
BTP ICSB 9 2 NA NA
BTP ICSB 12 2 NA
BTP ICSB 13 2 NA NA
BTP ICSB 14 2 NA NA
BTP ICSB 16 2 NA NA
BTP ICSB 19 2 NA NA
BTP ICSB 20 2 X
BTP ICSB 21 2 X
BTP ICSB 22 2 X
BTP ICSB 25 2 NA NA
BTP ICSB 26 2 X

Appendix 7-B General Agenda, Station Site Visits 1 NA NA

CHAPTER 8: ELECTRIC POWER

8.1 Electric Power - Introduction 2 NA NA
Table 8-1 - Acceptance Criteria and Guidelines for Electric 2 X

Power Systems

8.2 Offsite Power System 2 X

8.3.1 AC Power Systems (Onsite) 2 Note 47

8.3.2 DC Power Systems (Onsite) 2 X

Appendix 8-A Branch Technical Positions (PSB) 2
BTP ICSB 2 (PSB) 2 NA NA
BTP ICSB 4 (PSB) 2 NA NA
BTP ICSB 8 (PSB) 2 X
BTP ICSB 11 (PSB) 2 X
BTP ICSB 15 (PSB) 2 NA NA
BTP ICSB 17 (PSB) 2 NA NA
BTP ICSB 18 (PSB) 2 X
BTP ICSB 21 (PSB) 2 X
BTP PSB 1 0 X
BTP PSB 2 0 X

Appendix 8-B General Agenda, Station Site Visits 0 NA NA
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CHAPTER 9: AUXILIARY SYSTEMS
9.1.1 New Fuel Storage 2 X
9.1.2 Spent Fuel Storage 3 X
9.1.3 Spent Fuel Pool Cooling and Cleanup System 1 Note 48
9.1.4 Light Load Handling System (Related to Refueling) 2 X

BTP ASB 9-1 2 NA NA
9.1.5 Overhead Heavy Load Handling Systems 0 Note 49
9.2.1 Station Service Water System 2 X
9.2.2 Reactor Auxiliary Cooling Water Systems 1 Note 50
9.2.3 Demineralized Water Makeup Systemns 2 Note 51
9.2.4 Potable and Sanitary Water System 2 X
9.2.5 Ultimate Heat Sink 2 X

BTP ASB 9-2 2 X
9.2.6 Condensate Storage Facilities 2 NA NA
9.3.1 Compressed Air System 1 NA NA
9.3.2 Process and Postaccident Sampling System 2 Note 52
9.3.3 Equipment and Floor Drainage System 2 X
9.3.4 Chemical and Volume Control System {(PWR) (Including Boron Recovery 2 NA NA

System)

9.3.5 Standby Liquid Control System (BWR) 2 X
9.4.1 Control Room Area Ventilation System 2 Note 53
9.4.2 Spent Fuel Pool Area Ventilation Systen 2 Note 54
9.4.3 Auxiliary and Radwaste Area Ventilation System 2 Note 55
9.4.4 Turbine Area Ventilation System 2 X
9.4.5 Engineered Safety Feature Ventilation System 2 Note 56
9.5.1 Fire Protection Program 3 Note 57

BTP CMEB 9.5.1 2 Note 57
9.5.2 Communications System 2 X
9.5.3 Lighting Systems 2 X
9.5.4 Emergency Diesel Engine Fuel 0il Storage and Transfer System 2 X
9.5.5 Emergency Diesel Engine Cooling Water System 2 X
9.5.6 Emergency Diesel Engine Starting System 2
9.5.7 Emergency Diesel Engine Lubrication System 2 X
9.5.8 Emergency Diesel Engine Combustion Air Intake and Exhaust System 2 X
CHAPTER 10: STEAM AND POWER CONVERSION SYSTEM
10.2 Turbine Generator 2 X
10.2.3 Turbine Disk Integrity 1 X
10.3 Main Steam Supply System 2 Note 58
10.3.6 Steam and Feedwater System Materials 2 X
10.4.1 Main Condensers 2 X
10.4.2 Main Condenser Evacuation System 2 Note 59
10.4.3 Turbine Gland Sealing System 2 Note 60
10.4.4 Turbine Bypass System 2 X
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SRP Number Title Revision Conformance Difference
CHAPTER 10: STEAM AND POWER CONVERSION SYSTEM (Cont'd.)
10.4.5 Circulating Water System 2 X
10.4.6 Condensate Cleanup System 2 X
10.4.7 Condensate and Feedwater System 2 X
BTP ASB 10-2 2 NA NA
10.4.8 Steam Generator Blowdown System (PWR) 2 NA NA
10.4.9 Auxiliary Feedwater System (PWR) 2 NA NA
BTP ASB 10-1 2 NA NA
CHAPTER 11: RADIOACTIVE WASTE MANAGEMENT
11.1 Source Terms 2 X
11.2 Liquid Waste Management Systems 2 Note 61
11.3 Gaseous Waste Management Systems 2 Note 62
BTP ETSB 11-5 0 Note 63
11.4 Solid Waste Management Systems 2 X
BTP ETSB 11-3 2 X
Appendix 11.4-A 0 NA NA
11.5 Process and Effluent Radiological Monitoring and Sampling Systens 3 X Note 79
Appendix 11.5-A 1 X
CHAPTER 12: RADIATION PROTECTION
12.1 Assuring that Occupational Radiation Exposures are as Low as is 2 X
Reasonably Achievable
12.2 Radiation Sources 2 Note 64
12.3-12.4 Radiation Protection Design Features 2 Note 65
12.5 Operational Radiation Protection Program 2 Note 66
CHAPTER 13: CONDUCT OF OPERATIONS
13.1.1 Management and Technical Support Organization 2 X
13.1.2-13.1.3 Operating Organization 2 X
13.2.1 Reactor Operating Training 0 X Note 78
13.2.2 Training for Non-Licensed Plant Staff 0 X
13.3 Emergency Planning 2 X
13.4 Operational Review 2 Note 67
13.5.1 Administration Procedures 0 X
13.5.2 Operating and Maintenance Procedures 0 X
13.6 Physical Security 2 X
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SRP Number Title Revision Conformance Difference
CHAPTER 14: INITIAL TEST PROGRAM
14.1 Initial Plant Test Programs - PSAR 2 NA NA
14.2 Initial Plant Test Programs - FSAR 2 Note 68
14.3 Standard Plant Designs Initial Test Program Final Design 1 NA NA
Approval (FDA)
CHAPTER 15: ACCIDENT ANALYSIS
15.0 Introduction 2 NA NA
15.1 Increase in Heat Removal by the Secondary System
15.1.1-15.1.4 Decrease in Feedwater Temperature, Increase in Feedwater Flow, 1 X
Increase in Steam Flow, and Inadvertent Opening of a Steam
Generator Relief or Safety Valve
15.1.5 Steam System Piping Failures Inside and Outside of Containment 2 NA NA
( PWR)
Appendix A 2 NA NA
15.2 Decrease in Heat Removal by the Secondary System
15.2.1-15.2.5 Loss of External Load, Turbine Trip, Loss of Condenser Vacuum, 1 X
Closure of Main Steam Isolation Valve (BWR), and Steam Pressure
Regulator Failure (Closed)
15.2.6 Loss of Non-Emergency AC Power to the Station Auxiliaries 1 X
15.2.7 Loss of Normal Feedwater Flow 1 X
15.2.8 Feedwater System Pipe Breaks Inside and Outside Containment (PWR) 1 NA NA
15.3 Decrease in Reactor Coolant System Flow Rate
15.3.1-15.3.2 Loss of Forced Reactor Coolant Flow Including Trip of Pump and Flow 1 X
Controller Malfunctions
15.3.3-15.3.4 Reactor Coolant Pump Rotor Seizure and Reactor Coolant Pump Shaft 2 Note 69
Break
15.4 Reactivity and Power Distribution Anomalies
15.4.1 Uncontrolled Control Rod Assembly Withdrawal from a Subcritical or 2 X
Low Power Startup Condition
15.4.2 Uncontrolled Control Rod Assembly Withdrawal at Power 2 X
15.4.3 Control Rod Misoperation (System Malfunction or Operator Error) 2 NA NA
15.4.4-15.4.5 Startup of an Inactive Loop or Recirculation Loop at an Incorrect 1 X
Temperature, and Flow Controller Malfunction Causing an Increase in
BWR Core Flow Rate
15.4.6 Chemical and Volume Control System Malfunction that Results in a 1 NA NA
Decrease in the Boron Concentration in the Reactor Coolant ({PWR)
15.4.7 Inadvertent Loading and Operation of a Fuel Assembly in an Improper 1 Note 70

Position
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SRP Number Title Revision Conformance Difference
CHAPTER 15: ACCIDENT ANALYSIS {(Cont'd.)
15.4.8 spectrum of Rod Ejection Accidents (PWR) 2 NA NA
Appendix A 1 NA NA
15.4.9 Spectrum of Rod Drop Accidents (BWR) 2 X
Appendix A ? X
15.5 Increase in Reactor Coolant Inventory
15.5.1-15.5.2 Inadvertent Operation of ECCS and Chemical ant Volume Control System 1 X
Malfunction that Increases Reactor Conlant Inventory
15.6 Decrease in Reactor Coolant Inventory
15.6.1 Inadvertent Opening of a PWR Pressurizer Relief Valve or a BWR 1 X
Relief Valve
15.6.2 Radiological Consequences of the Failure of Small Lines Carrying 2 X
Primary Coolant Outside Containment
15.6.3 Radiological Consequences of Steam Generator Tube Failure (PWR} 2 NA NA
15.6.4 Radiological Consequences of Main Steam Line Failure Outside 2 Note 71
Containment (BWR)
15.6.5 Loss~of-Coolant Accidents Resulting from Spectrum of Postulated 2 Note 72
Piping Breaks Within the Reactor Coolant Pressure Boundary
15.7 Radiocactive Release from a Subsystem or Component
15.7.1 Waste Gas System Failure 1 NA NA
15.7.2 Radiocactive Liquid Waste System Leak or Failure (Release to 1 NA NA
Atmosphere)
15.7.3 Postulated Radioactive Releases Due to Liguid-Containing Tank 2 X
Failures
15.7.4 Radiological Consequences of Fuel Handling Accidents 1 X
15.7.5 Spent Fuel Cask Drop Accidents 2 X
15.8 Anticipated Transients Without Scram
15.8 Anticipated Transients Without Scram 1 Note 73
CHAPTER 16: TECHNICAL SPECIFICATIONS
16.0 Technical Specifications 1 Note 74
CHAPTER 17: QUALITY ASSURANCE
17.1 Quality Assurance During the Design and Construction Phases 2 Note 75
17.2 Quality Assurance During the Operations Phase 2 Note 76
CHAPTER 18: HUMAN FACTORS ENGINEERING
18.0 Human Factors Engineering/Standard Review Plan Development 0 Note 77
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KEY : NA = Not Applicable
m SRP section has been combined with SRP Section 12.3.
@ SRP section has been combined with SRP Section 13.1.2.
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NOTES

1. STANDARD REVIFW PIAN 2.3.2, REVISTON 2, JULY 1981 - TOCAT,
METFEOROIOGY

Difference 1 No topographic description is provided in
FSAR Section 2.3.2. Effects of terrain modification and
plant structures are also not discussed.

Discussion A description of the topography in the site
region is provided in Section 2.5.1. The effects of
terrain modification and plant structures on local
meteorology are not significant and, therefore, are not
expected to have any impact on plant operation. They are
discussed in Section 2.3.5.

Difference 2 The wind sensors (Bendix Aerovanes) at the
61-m (200-ft), 30-m (100-ft), and 9-m (30-ft) levels of
the onsite meteorological tower did not meet the accuracy
and starting speed recommended in RG 1.23 for data
collected until July 1982.

Discussion The severe weather conditions encountered on
the shoreline of Lake Ontario required the choice of very
rugged wind speed equipment prior to the tower's
installation in late 1973. The Bendix Aerovane was chosen
for its proven ability to withstand the climate of the
region as opposed to measuring the infrequent calm hours.

The Bendix Aerovane has a starting speed of about 1.2
m/sec (2.6 mph) and continues to operate with speeds of
0.4 to 0.7 m/sec (1 to 1.5 mph). The wind speed accuracy
is £0.4 m/sec (1.0 mph) above 4.5 m/sec (10 mph) as
opposed to the RG 1.23 criterion of *0.2 m/sec (*0.5 mph)
for all wind speeds. More sensitive wind speed sensors
available at that time were prone to icing and physical
damage from high wind speeds.

Subsequent to July 1982, new instruments were installed to
comply with the regulatory guide.

2. STANDARD REVTEW PIAN 2.3.3, REVTSTON 2, JULY 1981 = ONSTTE
METEOROTOGTCAT, MEASUREMENTS PROGRAMS

Difference The wind sensors (Bendix Aerovanes) at the
61-m (200-ft), 30-m (100-ft), and 9-m (30-ft) levels of
the onsite meteorological tower did not meet the accuracy
and starting speed recommended in RG 1.23 for data
collected before July 1982.
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Discussion See the discussion of Difference 2 for SRP
2.3.2.

3. STANDARD REVIEW PIAN 2.4,12, REVISTON 2, JULY 19871 -
GROUNDWATER

Difference Section 2.4.12 does not address groundwater.

Discussion The material required by SRP 2.4.12,
Groundwater, can be found in FSAR Section 2.4.13. Except
for the number change there are no differences noted.

4. STANDARD REVIEW PIAN 2.4.13 ~ ACCTDFNTAL RELEASES OF
LIQUTD EFFILUENT TN GROUND AND SURFACE WATERS

Difference No chapter/section exists with the required
SRP 2.4.13 title.

Discussion Section 2.4.13.3 addresses accidental effects
and dilution modeling as required by this SRP acceptance
criteria.

5. STANDARD REVIFEW PIAN 2.5.4, REVISTON 2, JUTY 1981 -
STABITITY OF SUBSURFACE MATERTATLS AND FOUNDATIONS

Difference The acceptance criteria for Section 2.5.4.8,
Liquefaction Potential, states that liquefaction potential
assessments using both deterministic and probabilistic
approaches are desirable. However, only the deterministic
method was used.

Discussion All major Category I structures for Unit 2 are
founded on sound bedrock.

The deterministic approach discussed in Section 2.5.4.8
for the analysis of liquefaction potential under a few
minor structures founded in soil backfill is considered
adequate and does not require a supplementary
probabilistic analysis.

6. STANDARD REVIEW PIAN 2.5.5, REVISTON 2, JULY 198171 =
STABTLITY OF ST.OPES

Difference Only the deterministic method was used in the
design and analysis of slopes.

Discussion The revised SRP promotes both deterministic
and probabilistic approaches to slope design analysis,
indicating that the latter method is desirable rather than
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mandatory, and that it may be employed by the NRC staff
itself. To analyze and design the manmade slopes, which
are discussed in FSAR Section 2.5.2.2, only the
deterministic approach was utilized. It is considered
adequate and does not require a supplementary
probabilistic analysis.

7. STANDARD REVIEW PIAN 3,2.1, REVISTON 1 - SEISMIC
CLASSTFTCATION

All differences between seismic classifications in RG
1.29, Revision 3, and the Unit 2 design are indicated in
FSAR Table 3.2-1. A discussion of the differences is also
included in the table.

8. STANDARD REVIEW PIAN 3.2.2, REVISTON 1 = SYSTEM QUATLITY
GROUP CIASSTFICATION

All differences between System Quality Group
Classification in RG 1.26, Revision 3, and the Unit 2
design are indicated in FSAR Table 3.2-1. A discussion of
the differences is also included in the table.

9. STANDARD REVIEW PIAN 3,3.1, REVISTON 2 - WIND TOADINGS

Difference The acceptance criteria for Revision 1 of SRP
3.3.1 (NUREG-75/087) are allowed using either ASCE Paper
No. 3269 or ANSI A58.1-1972 as the basis for wind design.
The acceptance criteria for Revision 2 of SRP 3.3.1
(NUREG-0800) considers ANSI A58.1 as the base document
while permitting use of ASCE Paper No. 3269 only for cases
which ANSI A58.1 does not cover.

Unit 2 is designed using ASCE Paper No. 3269 consistent
with the PSAR commitment and with the state of the art
available at the time of plant design.

Discussion A review of ANSI A58.1, for derivation of wind
pressure for a typical structure, or parts and portions of
a structure, indicates that the values thus derived are
essentially identical to those derived using ASCE Paper
No. 3269.

10. STANDARD REVIEW PIAN 3.5.1.3, REVISTON 2 == TURBINE
MISSILES

Difference For Unit 2 the following was used in lieu of
paragraph II.1:
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11.

12.

The protection of essential systems located within
the low-trajectory missile strike zone is acceptable
if the probability of damage summed over all
structural cubicles containing such systems is less
than 10’ per annum.

Riscussion The purpose for using an annual damage
probability of 107’ and an annual turbine failure rate of
10 4, rather than directly using the resulting factor of
10'3, is to permit compliance with Section III.2 of SRP
3.5.1.3, Revision 2. This allows the turbine failure rate
of 107" per annum to be subdivided as follows:

P=26x 107>
failures
P=4x 107° per turbine year for destructive
overspeed failures

per turbine year for design speed

The reason for evaluating acceptability by summing
probabilities over cubicles containing essential systens,
rather than by summing over the essential systems
themselves, is to simplify the analysis. It is
impractical to evaluate the strike probability for each
system, considering the complex routing and the
possibility for minor layout changes during plant design.
By performing the evaluation on the basis of cubicles
containing essential systems, this difficulty is avoided
while still ensuring that all essential systems are
considered in the evaluation.

STANDARD REVIEW PTAN 3.5,.3, REVISTON 1 - BARRTER DESIGN
PROCEDURES

Difference The tornado missile spectrum in Table 2 of
this SRP is not used.

Discussion Unit 2 is designed to withstand the
tornado-generated missiles of Spectrum A of SRP 3.5.1.4,
Revision 2.

See Section 3.5.3 for further discussion.
CONFORMANCE TO BTP ASB 3-1, REVISION 1., ATTACHED TO

STANDARD REVIEW PIAN 3.6.1 -~ PROTECTION AGAINST POSTULATED
PIPING FAITLURES TN FIUTD SYSTEMS OUTSIDE CONTAINMENT

Difference 1 Section B.l.a.l states that "even though
portions of the main steam and feedwater lines meet the
break exclusion requirements of B.1.6 of BTP MEB 3-1, they
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should be separated from essential equipment. In order
for essential equipment to be properly separated, the
essential equipment must be protected from the jet
impingement and the environmental effects of an assumed
longitudinal break of the main steam line and feedwater
lines. Each assumed longitudinal break should have a
cross-sectional area of at least one square foot and
should be postulated to occur at a location that has the
greatest effect on essential equipment."

FSAR Section 3.6A.2.1.5 states that "regardless of the
fact that all conditions [for break exclusion piping] have
been met, a crack is postulated in the main steam or
feedwater piping in the main steam tunnel. The crack in
the pipe, equal in area to a single-ended pipe rupture, is
considered a singular event. Pipe whip and jet
impingement are not considered, and a single active
failure is not taken as a concurrent event."

Discussion As a result of the issuance of SRPs 3.6.1 and
3.6.2 in 1975, the Unit 2 pipe rupture criteria were
revised in a letter to the NRC on July 31, 1978, (Section
3.6, Reference 1) to show compliance to the latest
requirements. Subsequently, it was recognized that there
were additional concerns in the main steam tunnel. The
Unit 2 plant was modified to incorporate the requirements
outlined in a letter to the ASLAB from the NRC, dated
October 4, 1978, concerning Carolina Power and Light's
Shearon Harris plant. The NRC position was as follows:

STEAM TUNNET, DESTGN FOR NUCT.EAR PTANTS

We have revised our regquirements for the design of
nuclear power plants relating to postulated high
energy line breaks outside the containment.
Specifically the revision will require that the
compartment between the containment and the turbine
building, which houses the main steam lines and
feedwater lines and the isolation valves for these
lines, be designed to consider the pressure and
environmental effects from an assumed break,
equivalent to the flow area of a single-ended pipe
rupture in these lines. This revision will require
that if this assumed break could cause the collapse
of this compartment, then the collapse should not
jeopardize the safe shutdown of the plant.
Furthermore, it will require that essential equipment
located within the compartment, or adjacent to the
compartment, be designed to withstand the
environmental effects resulting from the above break.
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The results of a postulated pipe break in a high
energy line (one in which either the pressure exceeds
275 psig or the temperature exceeds 200°F) are pipe
whip, jet impingement, and the environmental effects
of pressure, temperature, humidity and flooding.

With the exceptlon of certain break exclusion
regions, pipe breaks are postulated at terminal ends
and other points of relatively high stress and
fatigue. Within the break exclusion region, which is
limited to the containment penetration area, a
combination of low stress and fatigue design coupled
with augmented in-service inspection is used to
assure that no pipe breaks will occur due to the
design loads. However, the stress is not normally
low enough to reasonably preclude the possibility of
a postulated pipe crack in the region. As such, it
is prudent to require that the surrounding pipe
tunnel be des1gned to withstand the effects of a
postulated pipe crack. These effects are of an
extreme environmental nature for equipment in the
vicinity and include pressure, temperature, humldlty
and flooding. Because of the augmented in-service
1nspect10n and the low stress and fatigue de51gn it
is reasonable to assume that a postulated pipe crack
will be detected and repaired before it becomes
through wall or, at the latest, in its initial phase
of leakage. The flow area for postulated pipe cracks
is conservatlvely selected as the cross-sectional
area of the plpe, however, to ensure that the largest
possible crack is enveloped by the design.

Implementation of this position will ensure that essential
equipment will not be arbitrarily housed in the main steam
tunnel such that safety by separation is maintained.

Difference 2 Section B.l.c states that "a program should
be developed to ensure that the system stresses due to
long-term changes in the system and its supports and
restraints, such as due to pipe relaxation and
differential settling, will not be adversely affected by
the restraints. Details of the methods used to obtain
these assurances should be submitted to the staff for
review."

Discussion Clearances at pipe whip restraints were
extensively reviewed by recording piping displacements at
selected whip restraints during startup testlng. A
comparison between predicted and measured pipe movements
was made. It was concluded that piping systems would not
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13.

experience any additional stress due to these long-term
changes provided that:

1. the existing clearances are maintained, or

2. if the maximum pipe movements as predicted by
reanalysis are changed, the new displacements at
the restraint location are reviewed on a
case-by-case basis to ensure that the intent of
BTP MEB 3-1 is met.

Difference 3 Section B.2.d states that "piping
classification as required by Regulatory Guide 1.26 should
be maintained without change until beyond the outboard
restraint. If the restraint is located at the isolation
valve, a classification change at the valve interface is
acceptable." For Unit 2, the piping classification change
is made at the valve (not beyond the outboard restraint)
in accordance with RG 1.26.

Discussion Although the classification change is made at
the valve, the piping between the valve and the first
restraint outside containment is B31.1 (for main steam and
feedwater) and ASME Section III, Class 2 and 3 (for RCIC
and RWCU, respectively). Additionally, the piping neets
the stringent break exclusion requirements in Item B.1l.b
of BTP MEB 3-1. It is therefore concluded that this will
not degrade the safety of the plant.

TECHNTCAL POSTTION MEB 3-1 - DETERMINATION OF RUPTURE
LOCATIONS AND DYNAMIC EFFECTS ASSOCTATED WITH THE
POSTULATED RUPTURE OF PTPING

Difference 1 Section B.l.e states that "with the
exceptions of those portions of piping identified in
B.1.b, leakage cracks should be postulated in ASME Code
Section III, Class 1, piping where the stress range by Eq.
(10) of Paragraph NB-3653 exceeds 1.20 and in Class 2 or 3
or nonsafety class piping where the stress by the sum of
Eg. (9) and (10) of Paragraph NC/ND 3652 exceeds 0.4.
Nonsafety piping which has not been evaluated to obtain
similar stress information shall have cracks postulated at
locations that result in the most severe environmental
consequence." For high-energy piping in areas other than
the containment penetration, Unit 2 postulates breaks in
accordance with Sections B.l.a and B.1l.c.
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Discussion By evaluating the effects of jet impingement,
pipe whip, environment, etc., for high-energy piping
systems in accordance with Sections B.l.a and B.l.c, any
event that could adversely affect the safety of the plant
will be considered. Generally this is due to the
following:

1. The criteria in Section B.1l.a are invoked
whenever possible to separate essential
equipment from high-energy systems. In this
case, breaks are arbitrarily postulated and a
stress criterion is meaningless.

2. When it is not possible to separate high-energy
piping from essential equipment, redundancy is
provided or an evaluation is performed to ensure
that the equipment will remain operable.

3. In areas in which high-energy pipe is routed, a
sufficient number of breaks will always be
postulated such that the effects of jet
impingement, pipe whip, environment, etc., which
result will envelop any intermediate or
additional cracks.

The following discussion shows that for all areas of the
plant, an additional criterion to postulate cracks is only
repetitive and will not improve the safety of the plant.

High-energy pipe is not routed near systems, components,
or structures essential to safe shutdown in areas other
than the reactor building. For example, there is a
significant amount of high-energy piping located in the
turbine building; however, there is no essential equipment
located there which could compromise the safety of the
plant. This piping actually meets the criteria of Section
B.1l.a where breaks are arbitrarily postulated to ensure
separation of high-energy piping and essential equipment.
It is therefore concluded that this will not degrade the
safety of the plant.

. . . ] buildi : ludi
Excluding the main steam tunnel piping, the only systems
which qualify as high-energy piping in secondary
containment are the RWCU, SLC, CRD, and RCIC systems.
Routing of these systems has been controlled so that they

are located in well-defined areas (i.e., RCIC pipe chase
and turbine room, RWCU pump room, valve room,
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demineralizer room, heat exchanger room, and pipe chases).
The walls of these compartments have been designed for jet
impingement loads using a worst-case condition applied at
any location. The compartments have also been evaluated
for environmental, flood, pressure, etc., effects using
the worst-case condition. Breaks in these areas are often
arbitrarily postulated, and imposing additional criteria
will not really enhance safety. It is therefore concluded
that this will not degrade the safety of the plant.

Furthermore, the environmental effects of cracks in
high-energy piping are enveloped by the effects of
postulated cracks in moderate-energy systems. As
discussed in Appendix 3C, all safety-related equipment in
the reactor building is reviewed to ensure either
operability or functional redundancy, where required,
under environmental effects of spray from a crack in the
RHR system piping. The resultant environment is equal to
or is more severe than the effects of high-energy system
piping cracks for both spray and flooding considerations.
Therefore, a separate evaluation of high-energy crack
environments is not required.

In the main steam tunnel, the effects of jet impingement
will govern all cases assuming a minimum break criterion;
therefore, this will not degrade the safety of the plant.

Primary containment If the primary containment piping
were designed so that pipe stress results indicated that
all high-energy systems required a minimum number of
breaks to be postulated, approximately 100 breaks would be
considered. In light of the separation between the
high-energy systems in primary containment, it is
reasonable to assume that these high-energy breaks will
always govern. Any equipment, systems, or structures must
be designed for the extreme environment in primary
containment regardless of its particular location.
Electrical equipment is routed in conduit or suitable
housing so that it is not exposed to the open environment.
The combination of separation and redundancy (the
preferred method of protection) is also integral to
components and piping routed in the primary containment.
This is verified in the jet impingement evaluation where
breaks are postulated at various elevations and azimuths.
Additional investigation is only repetitive. It is
therefore concluded that this will not degrade the safety
of the plant.
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Difference 2 Section B.l.c.1.d states that "if
intermediate break locations cannot be determined by (b),
(B.1.c.1l.b) and (c¢), (B.l.c.l.c) above, two highest stress
locations based on equation (10) should be selected."

Unit 2 has eliminated arbitrary intermediate breaks (AIBs)
in accordance with the intent of GL 87-11.

DRDiscussion Per review of GL 87-11, dated June 19, 1987,
and NUREG-1061 Volumes 3 and 5, it is reasonable to
conclude that mechanical pipe rupture protection against
AIBs in all systems is no longer required.

Difference 3 Section B.l.c.4 states that "if a structure
separates a high energy line from an essential component,
the separating structure should be designed to withstand
the consequences of the pipe break in the high energy line
which produces the greatest effect at the structure
1rrespect1ve of the fact that the above criteria might not
require such a break location to be postulated." Unit 2
design structures withstand the consequence of pipe breaks
postulated at locations in accordance with Sections
B.l1l.c.1, B.1l.c.2, and B.1l.c.3.

Discussion A systematic logical method must be used to
evaluate the effects of pipe breaks in order to address a
finite number of potential load cases. By assuming breaks
at highly stressed locations and by requiring a minimum
number of locations to be selected, a reasonable margin of
safety will evolve.

Requiring breaks to be postulated based on structural
capability is not prudent and does not enhance the safety
of the plant. Several points are:

1. Pipe whip loadings are very sensitive to the
distance over which unrestrained whip could
occur, piping geometry, and break orientation.
An infinite number of cases would require
consideration particularly if splits are
arbitrarily postulated along the length of the
pipe. Jet impingement does not have this
problem since the load is distributed over a
reasonable area. However, pipe whip requires
evaluation of local effects, which is much more
involved.

2. An excessive number of scab plates would be
required on all structures which separate high
energy and essential systems, thus causing an
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unreasonable number of scab plates to be
installed.

3. By strengthening the weakest part of a
structure, the next weakest part would then be
the worst case. This is a perpetual cycle.

4. Additional safety is not really obtained by
evaluating the least likely events. Since pipe
breaks themselves are extremely unlikely, it is
reasonable to postulate them only at the higher
stressed locations. Additionally, all walls in
the proximity of high energy systems are
evaluated for a reasonable number of pipe breaks
simply due to the number of breaks which must be
postulated using the stress criteria.

14. STANDARD REVTFW PTAN 3.6.2B, REVISTON 1, JULY 1987 -
DETERMINATTON OF RUPTURE T.OCATIONS AND DYNAMIC EFFECTS
ASSOCTATED WITH THE POSTULATED RUPTURE OF PTPTING

Difference 1 The method of determining pipe rupture
locations inside containment differs in that Equation (12)
or (13) is not considered, if Equation (10) is less than
or equal to 3.0 Sm and the cumulative usage factor is less
than 0.1.

Discussjon This method is consistent with the previous
revision of the SRP (November 24, 1975).

Difference 2 Criterion B.l.e identified in NUREG-0800 was
not used.

Discussion This method was not part of the November 24,
1975, SRP which was the only guidance available during the
period this work was being performed. The method used,
cracks and breaks, is consistent with the SRP applicable
at the time the work was performed.

15. STANDARD REVIEW PIAN 3.7.2A, REVISION 1 - SEISMIC SYSTEM
ANALYSIS

Difference Additional seismicity of *5 percent of the
maximum building dimension at the level under
consideration was not assumed.

Discussion Since the three-~dimensional seismic models
used in the dynamic analyses of Category I structures
account for the torsional effects, including the effects
of eccentricities between the centers of rigidity and the
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centers of mass of the structural components, the

additional eccentricity of +5 percent of the maximum
building dimension is not considered necessary.

16. STANDARD REVIEW PIAN 3.7.3B, REVTISTION 1 - SEISMTIC
SUBSYSTEM ANATLYSTS

RDifference For the determination of the number of
earthquake cycles for nuclear steam supply system (NSSS)
components and equipment other than piping, 10 equivalent
peak operating basis earthquake (OBE) cycles are used, as
opposed to the 50 OBE cycles specified in the acceptance
criteria.

Discussion Fatigue evaluation due to SSE is not necessary
since it is a faulted condition and thus not required by
ASME Section III (FSAR Section 3.7B.3.2). The criterion
requires that 50 OBE cycles be used, and for NSSS piping,
50 cycles are used. For other NSSS components and
equipment, 10 equivalent peak OBE cycles are used (FSAR
Section 3.7B.3.2). This 10-cycle approach has been
approved by the NRC on the basis of equivalent levels of
safety (letter from R. Bosnak [NRC] to R. Artigas [GE],
Number of OBE Fatigue Cycles in the BWR NSSS Design, dated
February 18, 1982).

17. STANDARD REVIFW PIAN 3.7.4, REVISTON 1 - SETSMIC
INSTRUMENTATION

Difference Seismic monitoring instrumentation
surveillance frequency is not discussed.

Discussion The seismic monitoring instrument surveillance
program has been incorporated in the Technical
Specifications and Technical Requirements Manual Section
3.3.7.2.

18. STANDARD REVIEW PIAN 3.8.1, REVISTON 1 - CONCRETE
CONTATNMENT

Difference 1 An analysis was not performed to determine
the ultimate capacity of the concrete containment.

Discussion 1In lieu of performing ultimate capacity
analysis of the containment, the structural acceptance
test performed prior to the plant operation for 1.15 times
the design pressure is considered sufficient assurance for
the adequacy of the analysis and design of the concrete
containment.
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Difference 2 A design report was not prepared in
accordance with Appendix C to SRP 3.8.4, Revision 1, for
concrete containment.

Discussion In lieu of a design report, all the
information relevant to the analysis and design of the
concrete containment is provided in FSAR Section 3.8.1.

Difference 3 Compliance with RG 1.136 and ASME Section
II1, Division 2, was not used in designing the concrete
containment and containment liner.

Discussion As stated in FSAR Table 1.8-1, RG 1.136, since
the containment design precedes the issuance of RG 1.136
and ASME Section III, Division 2, it is not feasible to
assure full compliance with these documents. While the
loads and loading combinations are in accordance with
Table CC-3230-1 of ASME III, Division 2, the acceptance
criteria for stresses and strains and the procurement of
materials for concrete and steel portions of the
containment follows PSAR commitments. Consequently, the
design, procurement, and construction of concrete and
steel portions of the containment are in accordance with
ACI 318, ACI 301, RG 1.94, and ASME Section III, Division
1, respectively. At the Construction Permit Stage this
was accepted by the NRC as an adequate basis for the
design, procurement, and construction of the containment.

19. STANDARD REVTEW PTAN 3.8.3, REVISTON 1 = CONCRETE AND
STEEL TNTERNAT, STRUCTIURES OF STEET. OR CONCRETE
CONTATNMENTS

Difference 1 Compliance with RG 1.142 and ACI 349-76 was
not used in designing concrete internal structures.

Discussion As stated in FSAR Table 1.8~1, RG 1.142, since
the design of internal structures precedes the issuance of
RG 1.142 and ACI 349-76, it is not feasible to assure full
compliance to these documents. Several major provisions
of ACI 349-76 are identical to those of ACI 318-71 (and
ACI 318-77) which was accepted for Unit 2 by the NRC at
the Construction Permit Stage as an adequate basis for the
design of Category I concrete structures. ACI 318-71 (and
ACI 318-77) is used in designing the concrete internal
structures.

Difference 2 A design report as described in Appendix C
to Section 3.8.4 for all internal structures was not
prepared.
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Discussion Although the information required by the
design report is not provided in the format required by
Appendix C of NUREG-0800, SRP 3.8.4, FSAR Section 3.8.3
provides the information necessary for evaluation of
internal structures of containment.

20. STANDARD REVTEW PIAN 3,8.4, REVISTON 1 - OTHER SEISMIC
CATEGORY T STRUCTURES

Difference 1 Compliance with RG 1.142 and ACI 349-76 was
not used in designing other Category I structures.

Discussion As stated in FSAR Table 1.8-1, RG 1.142, since
the design of Category I structures precedes the issuance
of RG 1.142 and ACI 349-76, it is not feasible to assure
full compliance to these documents. Several major
provisions of ACI 349-76 are identical to those of ACI
318-71 (and ACI 318-77) which was accepted by the NRC for
the design of Unit 2 Category I concrete structures at the
Construction Permit Stage. ACI 318-71 (and ACI 318-77) is
used in designing Category I concrete structures.

Difference 2 A design report, as described in Appendix C,
was not prepared for all Category I structures.

Discussion Although the information required by the
design report is not provided in the format required by
Appendix C, FSAR Section 3.8.4 provides the information
necessary for evaluation of Category I structures.

Difference 3 Compliance to safety-related masonry wall
criteria, as described in Appendix A to this SRP, was not
required.

Discussion As described in FSAR Section 3.8.4.4, Unit 2
does not use masonry walls to support any safety-related
structure, system, or component. However, removable,
solid concrete blocks contained in position by structural
steel supports and adjacent concrete structures are used
in Category I structures to provide access for equipment
removal and/or installation. Since the supports are
designed to withstand all the possible loading
combinations and remain in place, the solid concrete
blocks cannot endanger adjacent structures, systems, or
components. Hence, the criteria in Appendix A to this SRP
are not applied to the concrete block designs. The
concrete blocks are provided to satisfy the shielding
requirements for the area.
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21.

22.

STANDARD REVIEW PTAN 3.8.5, REVISION 1 = FOUNDATTIONS

Difference 1 Compliance with RG 1.142 and ACI 349-76 was
not used in designing foundations of Category I
structures.

Discussion As stated in FSAR Table 1.8-1, since the
design of foundations precedes the issuance of RG 1.142
and ACI 349-76, it is not feasible to assure full
compliance to these documents. Several major provisions
of ACI 349-76 are identical to those of ACI 318-71 (and
ACI 318-77) which was accepted by the NRC to provide an
adequate basis for the design of Category I concrete
structures for Unit 2 at the Construction Permit Stage.
ACI 318-71 (and ACI 318-77) is used in designing the
foundations of Category I structures.

Difference 2 A design report, as described in Appendix C
to Section 3.8.4, was not prepared for all foundations of
Category I structures.

Discussion Although the information required by the
design report is not provided in the format required by
Appendix C of NUREG-0800, SRP 3.8.4, FSAR Section 3.8.5
provides the information necessary for evaluation of
foundations of Category I structures.

STANDARD REVTEW PTAN 3.9.2A, REVISTION 2 - DYNAMIC TESTING
AND ANATYSTS OF SYSTEMS, COMPONENTS, AND EQUTPMENT

Difference 1 A list of snubbers on systems which
experience sufficient thermal movement to measure snubber
travel from the cold to the hot position is not provided.

Discussion This list will be developed prior to the
detailed preoperational test program and included in an
amendment to the FSAR.

Difference 2 A description of the thermal motion
monitoring program, i.e., verification of snubber
movement, adequate clearances and gaps, including
acceptance criteria and the manner in which motion will be
measured, is not provided.

Discussion This will be developed prior to the detailed
preoperational test program and included in an amendment
to the FSAR.
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Difference 3 A description of corrective action, to
assure that a snubber which did not displace as predicted
by analysis is operable, is not provided.

Discussion This will be addressed in the detailed:
preoperational test progran.

Difference 4 The consideration of maximum relative
displacements among supports of Category I systems and
components is not described in this section.

Discussion Application to piping is discussed in FSAR
Section 3.7A.3.8.3.

23. STANDARD REVIEW PLAN 3.9.2B, REVISTON 2 - DYNAMIC TESTING
AND ANALYSIS OF SYSTEMS, COMPONENTS, AND EQUIPMENT

Difference For the determination of the number of
earthquake cycles for NSSS components other than piping,
10 equivalent peak OBE cycles are used. The SRP
acceptance criteria require 50 cycles.

Discussion Fatigue evaluation due to SSE is not necessary
since it is a faulted condition and thus not required by
ASME Section III (FSAR Section 3.7B.3.2). The criterion
requires that 50 OBE cycles be used, and for NSSS$ piping,
50 cycles are used. For other NSSS components and
equipment, 10 equivalent peak OBE cycles are used (FSAR
Section 3.7B.3.2). The 10-cycle approach has been
approved by the NRC on the basis of equivalent levels of
safety (letter from R. Bosnak [NRC] to R. Artigas [GE],
Number of OBE Fatigue Cycles in the BWR NSSS Design, dated
February 18, 1982).

24, STANDARD REVIEW PILAN 3.9.3B, REVISTON 1 - ASME CODE CILASS

1.2, AND 3 COMPONENTS, COMPONENT SUPPORTS, AND CORE
SUPPORT STRUCTURES

Difference Combination of loadings does not use the
criteria in RG 1.124 and 1.130.

Discussion Load combination and acceptance criteria for
Category I component supports are described in FSAR
Sections 3.9B.3.1, 3.9B.3.4, and Table 3.9B-2. RG 1.124
and 1.130 apply respectively to Class 1 linear and Class
1 plate and shell component support designs. Their issue
dates of January 1978 (RG 1.124, Revision 1) and July
1977 (RG 1.130) are after the Unit 2 Construction Permit
docketing date requirement. However, the design utilizes
ultimate strength temperature correlations of regulatory
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25.

26.

position C2 of these guides in regions adjacent to the
pipe having high temperatures. Additionally, the critical
buckling strength limits of ASME Section III, Appendix
XV1I, paragraph 2110(b), are observed in RG 1.124.
Regulatory position C4 with alternate conservative
collapse criteria for plates-shells is being used in lieu
of regulatory position C3 in RG 1.130. The remaining
design analysis criteria of these regulatory guides are
considered to be adequately addressed by conservatisms
present in the existing ASME Section III code.

STANDARD REVIEW PLAN 3.9.5B, REVISTON 2 - REACTOR PRESSURE
VESSEL, TNTERNALS

Difference 1 The design and construction of the core
support structures do not conform to the requirements of
subsection NG, Core Support Structures, of the ASME Code
(Reference 5), and SRP Section 3.9.3.

Discussion Unit 2 core support structures were designed
and purchased in 1971 prior to the issue of ASME Section
III, subsection NG, in 1974. However, an earlier draft of
ASME Section III, subsection NB, was used as a guide in
developing the design of these supports. These criteria
are presented in Section 3.9B.5.3. Subsequent to the
issuance of ASME Section III, subsection NG, comparisons
were made to assure that the pre-ASME Section III,
subsection NG, design provides the equivalent level of
safety as prescribed by ASME Section III, subsection NG,
1974.

Difference 2 The design criteria, loading conditions, and
analyses that provide the basis for the design of reactor
internals other than the core support structures do not
meet the guidelines of NG-3000.

Discussion Unit 2 reactor internals other than core
support structures were designed and purchased prior to
the initial issuance of ASME Section III, subsection NG.
Design guidelines for these components and later safety
comparisons against subsection NG criteria were selected
as described for core support structures in criteria II.b
under Difference 1.

STANDARD REVIFW PTAN 3.9.6, REVISTON 2 = JNSERVTCE TESTTNG
OF PUMPS AND VAIVES

Difference The acceptance criteria for NUREG-0800 require
that pumps and valves not categorized as Code Class 1, 2,
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or 3 but which are considered to be safety related be
added to the inspection program.

Discussion The Unit 2 inservice testing program will
conform to these criteria by meeting the relevant
requirements set forth in GDC 37, 40, 43, 46, 54, and
10CFR50.55a.

27. STANDARD REVIEW PIAN 3.10A, REVISTON 2, JULY 1981 -
SETSMIC AND DYNAMIC QUALIFICATION OF MECHANTCAT, AND
ELECTRICAL, EQUIPMENT

Difference The position for RG 1.148 is not provided in
this section.

Discussion The Unit 2 degree of compliance with RG 1.148
is in FSAR Section 1.8.

28. STANDARD REVIEW PIAN 3,71, REVTISTON 2 - FENVIRONMENTAT,
QUALTFICATION OF MECHANTCAT, AND ET.ECTRTCAYT, EQUIPMENT

Difference 1 The submittal of the environmental
qualification document which demonstrates equipment
environmental capability is not included.

Discussion The environmental qualification document is
maintained as part of the Nine Mile Point Unit 2 Equipment
Qualification Program. This document is maintained
separately from the FSAR, and it is not considered a part
of the FSAR.

29. STANDARD REVIEW PIAN 4.2, REVISTON 2 - FUEL SYSTEM DESTGN

Difference 1 Factors of 2 on stress or 20 on cycles are
not used with the current method.

Discussion Design limits for fatigue failure are provided
in GESTAR-II, Section 2.5, and have been approved by the
NRC.

Difference 2 Allowable fretting wear is not stated in the
FSAR.

Discussion See GESTAR-II, Appendix A, Section
A.4.2.1.1.3, and Section 2.6.3.

Difference 3 Separate design limits for oxidation,
hydriding, and corrosion buildup are not stated in the
FSAR.
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Discussion See GESTAR-II, Appendix A, Section
A.4.2.1.1.4.

Difference 4 There is no limit for internal gas pressure
stated in the FSAR.

Discussion See GESTAR-II, Appendix A, Section
A.4.2.1.1.6. cCurrent methodology has been approved by the
NRC.

Difference 5 Allowable fretting wear is not stated in the
FSAR.

Discussion See GESTAR-II, Appendix A, Section
A.4.2.1.2.3.

Difference 6 There is no centerline melt criterion for
abnormal operational events stated in the FSAR.

Discussion See GESTAR-II, Appendix A, Section
A.4.2.1.2.5. (Reference subsections 2.4.2.5 and 2.4.1.1,
GESTAR-ITI.)

Difference 7 A description of elastic strain limits is
not included in the FSAR. There is no centerline melt
criterion for abnormal operational events described in the
FSAR.

Discussion The 1 percent plastic strain criterion is
applied to all abnormal operating events. No fuel melt
criterion is applied. This methodology has been approved
by the NRC. See GESTAR-II, Appendix A, Section
A.4.2.1.2.7.

Difference 8 The fuel system description does not provide
all the information discussed in the acceptance criteria.

Discussion The level of descriptive information and
detail in the FSAR is consistent with that previously
approved and accepted by the NRC. Quantitative
information is provided in GESTAR-II, Chapters 2 and S.2,
and is referenced in FSAR Section 4.2.

Differenne;a Surveillance of control rods for boron
leaching is not provided in the FSAR.

Discussion Periodic reactivity testing of the control
rods (beyond the beginning of cycle shutdown margin
demonstration) is performed only if there is reason to
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suspect control absorber loss or other degradation of the
control blades.

30. STANDARD REVITEW PIAN 4.4, REVISTON 1 - THERMAIL AND
HYDRAULIC DESTGN

Difference Compliance with TMI Action Plan requirements
(NUREG-0737) is not assessed in this section.

Discussion See FSAR Section 1.10, Tasks II.D.1, II.F.1,
and II.F.2. ’

31. STANDARD REVIEW PTAN 4.5.1, REVISTION 2 - CONTROI. ROD DRIVE
STRUCTURAIL, MATERTAILS

Difference 1 Only those parts of the control rod drive
(CRD) forming part of the primary pressure boundary are
code materials.

Discussion Jurisdiction of ASME Section IIT does not
extend to the nonpressure parts of the CRD. ASME
materials are identified in the materials 1ist of FSAR
Section 4.5.1.1.

Difference 2 Some CRD structural materials were not
purchased to code requirements, but there is no difference
for tempering and aging temperatures.

Discussion ‘Noncode materials are not required to be
purchased to code requirements. The materials specified
were, however, selected for their compatibility with the
reactor coolant. Tempering and aglng are done according
to standards which are discussed in FSAR Section 4.5.1.

32. STANDARD REVIEW PIAN 4.5.2, REVISTON 2 - REACTOR TNTERNAL
AND CORE SUPPORT MATERTALS

Difference 1 ASME Section III, NG-2000, specifications
were not used.

Discussion For core support and reactor internals, the
material specifications given in ASME Section III,

NG-2000, were not used. Article NG-2000 was not part of
Section III at the time these materials were procured for
Unit 2. All core support structures were fabricated from
ASME- and ASTM-specified materials and designed using ASME
Section III as a guide. The other reactor internals are
noncoded and are fabricated from ASME or ASTM
specification materials. Material requirements in the
ASTM specifications are identical to the requirements
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given in the corresponding ASME specifications. The
material specifications for Unit 2 reactor internal and
core support materials are given in FSAR Section 4.5.2.1.

Difference 2 ASME Section III, NG-4000 and NG-5000, were
not imposed.

Discussion The requirements of Articles NG-4000 and
NG-5000 were not part of ASME Section III when fabrication
welding was performed for Unit 2. As specified in FSAR
Section 4.5.2.2., welding was performed to the
requirements of ASME Section IX. Conformance to
regulatory guides applicable to welding (i.e., RG 1.31,
1.34, 1.37, 1.44, and 1.71) is presented in FSAR Section
4.5.2.4.

Difference 3 ASME Section III, NG-2500 and NG-5300, were
not imposed.

Discussion Articles NG-2500 and NG-5300 were not part of
ASME Section III at the time the Unit 2 wrought seamless
tubular products and fittings were procured. As contained
in FSAR Section 4.5.2.3, wrought seamless tubular products
for CRD guide tubes, CRD housings, and peripheral fuel
supports were supplied in accordance with applicable ASME
material specifications. These specifications require a
hydrostatic test on each length of tubing. No other
nondestructive testing was specified for the tubes.

33. SIANDARD_REMIEH_ELAN_5L2LlLL#JﬂﬂUIHIELJL;;EQMELIANCE_KIIH
THE CODES AND STANDARDS RUILE, 10CFR50.55a

Difference Differences exist between the Unit 2 design
and RG 1.26, Quality Group Classification and Standards.

Discussion Justification for all differences listed in
Table 3.2-1 are discussed in the notes to the table.

34. STANDARD REVIEW PLAN 5.2.2, REVISTON 2 - OVERPRESSURE
PROTECTTION

Difference TMI Tasks are not discussed in this section.

Discussion NUREG-0737, Task II.D.3, is discussed in FSAR
Sections 1.10 and 5.4.12.
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35. STANDARD REVIEW PIAN 5.2.3, REVISTON 2 - REACTOR COOTANT
PRESSURE BOUNDARY MATERTALS

Difference 1 Material Specifications - Part of the RCPB
materials comply with ASME Section II, Parts A and C,
only.

Not all ASME Code cases used are listed in RG 1.84 and
1.85.

Discussion Section 5.2.3.1 and Table 5.2-5 list
components and their material specifications. These
specifications comply with ASME Section II, Parts A and C,
and are augmented with ASME Section III, Code Cases 1562
and 1572, and Code cases approved by RG 1.84 and 1.85.

Code Cases 1141-1, 1332-6, 1361-2, 1557-2, 1620, and
N-1588, which are imposed by RG 1.84 and 1.85, were used
as noted in FSAR Table 5.2-1. Other Code cases used but
not imposed by these regulatory guides are 1562 and 1572.
These Code cases have been annulled and incorporated into
ASME Section III.

Difference 2 The FSAR does not address the qualification
of welding procedures at the minimum preheat.

Discussion FSAR Section 5.2.3.3.2 indicates that
components were either held for an extended time at
preheat temperature to assure removal of hydrogen or were
maintained at preheat temperature until postweld
treatment. Minimum preheat and maximum interpass
temperatures were specified and monitored.

Difference 3 Some ferrite tubular products do not meet
all requirements of RG 1.66 and ASME Section III,
paragraph NB-2550.

Discussion See FSAR Section 5.2.3.3.3. Nondestructive
examination of ferrite tubular products met existing ASME
Section III and 10CFR50 criteria at order placement, which
in some cases predated RG 1.66. CRD housing tubes do meet
ASME Section III, paragraph NB-2550.

Difference 4 RG 1.44 was not applied completely by the
Unit 2 project design basis for the NSSS.

Discussion For NSSS components, alternate criteria for
sensitization controls of stainless steel which satisfy
NUREG-0313 are discussed in FSAR Section 5.2.3.4.
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Difference & The NSSS QA program complies with RG 1.37
except for Section 5, paragraph G, which recommends that
local rusting on corrosion-resistant alloys be removed by
mechanical means.

Discussion GE Topical Report NEDO-11209 (accepted by the
NRC) describes the NSSS QA program and does not preclude
the use of other than mechanical means for local rust
removal.

Difference 6 Some austenitic tubular products were
procured prior to the creation of ASME Section III,
paragraph NB-2550.

Discussion See FSAR Section 5.2.3.3.3 and the assessment
of criterion II.3.c of this SRP for positions on ASME
Section III, paragraph NB-2550, requirements.

36. STANDARD REVTEW PIAN 5.3.1, REVISTON 1 - REACTOR VESSET
MATERTALS -

Difference 1 Special Methods for Nondestructive
Examination - Ultrasonic examination methods meet ASME
Section XI, 1980 Edition through the Winter 1980 Addenda,
Appendix I, rather than ASME Section III requirements.

Discussion FSAR Section 5.3.1.2 describes radiographic
examination, which is performed on all pressure-containing
welds in accordance with requirements of ASME Section III,
subsection NB-5320. FSAR Section 5.3.1.3 indicates that
materials and welds on the RPV were examined by methods
which meet ASME Section III requirements. Special
ultrasonic examination meeting ASME Section XI, 1980
Edition through the Winter 1980 Addenda, Appendix I,
requirements using manual techniques were used.

Acceptance standards were equal to or greater than those
required by ASME Section XI, 1980 Edition through the
Winter 1980 Addenda.

Difference 2 The NSSS QA program complies with the
referenced requlatory guides except for Section 5,
paragraph 6, of RG 1.37, which recommends that local
rusting on corrosion-resistant alloys be removed by
mechanical means.

Discussion GE Topical Report NEDO-11209 (accepted by the
NRC) describes the NSSS QA program and does not preclude
the use of other than mechanical means for local rust
removal.
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37. STANDARD REVIEW PIAN 5.4.6, REVISTON 2 - REACTOR CORE
ISOTATTION COOLING SYSTEM (BWR)

Difference TMI action items are not discussed in this
section.

Discussion See FSAR Section 1.10 for NUREG-0737.

38. STANDARD REVIFW PIAN 5.4.8, REVISTON 2 - REACTOR WATER
CLEANUP SYSTEM

Difference 1 All RWCU system components are not drained
and vented through closed systems.

Discussion Vents and drains associated with the pumps and
the regenerative and nonregenerative heat exchangers are
routed to the reactor building equipment drain system
through open drains which are vented to secondary
containment atmosphere. The pumps and heat exchanger
vents are used to vent the equipment when filling the
system. The drains are used to empty the components prior
to maintenance.

The temperature of the water will be low enough during
these draining and venting operations that the possibility
of airborne contamination will be minimal. Therefore, the
routing of these lines to an open drain connection is
acceptable.

Difference 2 Evaluation of compliance with the Technical
Specifications for water chemistry parameter limits is not
provided.

Discussion Reactor water purity will be maintained by the
system to yield effluent water in accordance with the
requirements of RG 1.56 (FSAR Section 5.4.8.1.2) and the
Technical Specifications for Water Chemistry within limits
described in Technical Specifications.

39. STANDARD REVIEW PIAN 6.1.2, REVISTON 2 - PROTECTIVE
COATTING SYSTEMS (PATNTS) - ORGANTC MATERIALS

Difference For a small fraction of the exposed surfaces
in the drywell, the recommendation of RG 1.54 is not met.

Discussion See FSAR Sections 6.1.2.1 and 6.1.2.2.
Protective coatings are generally not used in the
suppression pool. The majority of the exposed surfaces
within the drywell (i.e., primary containment lines,
drywell head, biological shield wall, structural steel,
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cranes, pipe rupture restraints, pipe supports, plplng,
and concrete) are coated with materials quallfled in
accordance with ANSI N101.2 and applied in accordance with
RG 1.54. The balance of the exposed surfaces within the
drywell (i.e., valve bodies, hand wheels, electrical and
control panels, loudspeakers, and emergency light cases),
constituting a small fraction of the total exposed
surfaces, do not satisfy RG 1.54 conditions.

40. STANDARD REVIEW PIAN 6.2.1.1.c, REVISTON 4, JULY 1981,
APPENDIX T TO STANDARD REVIEW PIAN 6.2.1.1.c, REVISTON 1,
JULY 1981 - PRESSURE-SUPPRESSTON TYPE RWR CONTATNMENTS

Difference 1 Peak calculated temperature for the wetwell
airspace exceeds the design temperature of the suppression
pool.

Discussion Peak calculated containment pressure and deck
differential pressure are within de51gn limits. Drywell
calculated environment temperature is below its design
value. However, follow1ng the steam bypass transient, the
atmospheric temperature in the suppression chamber is
greater than 212°F (superheated). For a small-break LOCA
with steam bypass, the temperature is determined to be
approx1mately 250°F. Any Category 1 equipment in the
suppression chamber will be gqualified to the maximum
envelope value of 270°F, which has been specified in
environmental quallflcatlon documents. However, the
structure temperature, i.e., steel liner, remains below
the saturation temperature of the suppression chamber
atmosphere for the duration of the transient. Since the
liner temperature is below 212°F, the design temperature
of the suppression chamber structure is not exceeded.

Difference 2 Suppression chamber spray is not
autoactuated following a LOCA.

Discussion One of the SRP requirements concerns the
automatic suppres51on chamber spray limiting containment
pressure to 45 psig considering steam bypass. Analysis
for Unit 2 shows that containment spray is not necessary
for the first 30 min following a LOCA; therefore, manual
spray is justified. This will eliminate the potential for
inadvertent spray due to the malfunction of an automatic
control.

Difference 3 A redundant position indicator for each
vacuun relief valve and an alarm for vacuum breaker valves
are not provided.
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Discussion Each vacuum breaker flow path has two relief
valves mounted horizontally in series to ensure a
leak-tight boundary. Three flow paths are required for
the vacuum breaker design basis; however, four flow paths
(eight valves) are provided. Each vacuum relief valve is
provided with three position-sensing devices mounted 120
degrees apart around the circumference of each disc. One
of the position-sensing devices is mounted at the bottom
of the disc. These devices are designed such that all
three positions must be within 0.05 in of the full-closed
position before a closed signal can be initiated. Total
detectable opening for the vacuum breakers is <0.044 ft2
vs. the allowable bypass leakage capacity of 0.05 ftz,
thus providing adequate sensitivity. Although redundant
position indication does not exist on each vacuum relief
valve, redundancy is achieved due to redundant valves in
each flow path. 1Indication in the control room is
achieved by red/green lights.

Difference 4 Visual inspection at each refueling outage
for vacuum relief valves and piping is not described.

Discussion 4 This is addressed in the Technical
Specification.

Difference 5 Vacuum breaker operability test at monthly
intervals is not described.

Discussion 8 This is addressed in the Technical
Specification.

41. STANDARD REVIEW PIAN 6.2.1.2, REVISTON 2, JULY 1981 =
SUBCOMPARTMENT ANALYSTS

Difference The acceptable model for subcompartment
initial conditions is to assume air at the maximum
allowable temperature, minimum absolute pressure, and zero
percent relative humidity.

One of the Unit 2 annulus pressurization analyses assumes
20 percent relative humidity instead of zero percent.

Discussion The governing case for the design of the
annulus considers zero percent relative humidity;
therefore, Unit 2 meets the intent of the acceptance
criteria.
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42. STANDARD REVIEW PIAN 6.2.1.3, REVISION 1, JULY 1981 - MASS
AND ENERGY RELEASE ANATYSIS FOR POSTULATED TOCAS

Difference The ability of the containment and its
associated systems, including subcompartments, to
withstand calculated pressure and temperature conditions
resulting from any LOCA without exceeding design
temperature is not discussed in this section.

Discussion See discussion for SRP 6.2.1.1.c (steam bypass
temperature of wetwell).

43. STANDARD REVIEW PIAN 6.2.2, REVISTON 3, JUIY 1981 =
CONTATNMENT HEAT REMQOVATL, SYSTEMS

Difference The spray drop efficiency calculation is not
provided.

Discussion An analysis of the spray drop thermal
effectiveness was not performed due to the unavailability
of drop size test data from the nozzle manufacturer. When
the required drop size data become available, the spray
thermal effectiveness will be calculated by the method
referenced in this SRP.

44. STANDARD REVIEW PIAN 6.2.7, REVISION 0 -— FRACTURE
PREVENTION OF CONTATNMENT PRESSURE BOUNDARY

Difference Not all of the Class 2 piping and/or
components (valves) have had actual impact testing
performed.

Ferritic materials of construction for the containment
pressure boundary have been toughness tested as follows:

1. All ferritic material of the primary containment
liner (e.g., drywell and suppression pool liner
plate, equipment and personnel hatches, drywell
head, penetration sleeves, etc.) requiring notch
toughness have been Charpy impact tested and
conform to NE-2300 of ASME Section III. This
information may be found in FSAR Section 3.8.1,
specifically Item 3.8.1.6.2.

2. Class 1 ferritic process piping has been impact
tested and conforms to NB-2300 of ASME Section
III.
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Discussion Class 2 ferritic process piping has not been
impact tested, except for that portion included in the
penetration assembly which penetrates the containment
liner. It has been impact tested and conforms to NB-2300
of ASME Section III.

An initial review indicates that similar construction
materials have been used on those items which were not
subjected to actual impact testing. This indicates that
inherent toughness may be substantiated.

45. STANDARD REVIFEW PIAN 6.3, REVISTON -~ EMERGENCY CORE
COOL.TNG SYSTEM

Difference The requirements of the feollowing Task Action
Plans are not addressed in this section:

1. Task Action Plan II.B.8 of NUREG-0718 (Reference
14).

2. Task Action Plan III.D.1.1 of NUREG-0694 and
NUREG-0718.

3. Task Action Plan II.E.2.1 of NUREG-0737.

4, Task Action Plan IT.K.3(10) of NUREG-0737 and
NUREG-0718.

5. Task Action Plan II.K.3(15) of NUREG-0737 and
NUREG-0718.

6. Task Action Plan II.K.3(18) of NUREG-0737 and
NUREG-0718.

7. Task Action Plan II.K.3(21) of NUREG-0737 and
NUREG-0718.

Discussion Items 1, 2, 5, 6, and 7 are discussed in FSAR
Section 1.10. TItems 3 and 4 are not applicable to Unit 2.

46. STANDARD REVIEW PIAN 6.5.1, REVISTION 2, JULY 19871 -
ENGTNEFRED SAFETY FEATURES ATMOSPHERE CLEANUP SYSTEMS

Difference Exception is taken with compliance to RG 1.52.

Discussion See FSAR Table 1.8-1.
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47. STANDARD REVIEW PIAN 8.3.1, REVISTON 2 - AC POWER SYSTEMS
(ONSTTE)

Difference The Division III (HPCS) standby diesel
generator (GM-EMD) is provided with a standard-duty
turbocharger mechanical drive gear assembly.

Discussion The Division III standby diesel generator is
retrofitted with a heavy-duty turbocharger drive gear
assembly.

48. STANDARD REVIEW PIAN 9,.1.3, REVISTON 1 - SPENT FUET, POOIL
COOLING AND CLEANUP SYSTEM

Difference The acceptance criteria of Section II.1l.d. (4)
require computation of decay heat loads based on one
refueling load after 150 hr decay, plus one refueling load
after 1 yr decay. FSAR Section 9.1.3.2 describes the
conditions for the spent fuel heat load as one refueling
load after 288 hr decay plus additional refuelings decayed
in multiples of 18 months after reactor shutdown. Also
described is the refueling condition with 96 hr decay plus
additional refuelings decayed in multiples of 24 months.

Discussion The decay times used to compute the spent fuel
heat loads are consistent with expected operating
procedures and refueling cycles for Unit 2.

49. STANDARD REVIEW PIAN 9.1.5, REVISTON 0 - QVERHEAD HEAVY
LOAD HANDT.ING SYSTEM

There is no FSAR Section 9.1.5. 2ll material relating to
this subject is in Section 9.1.4.

50. STANDARD REVIEW PLAN 9.2.2, REVISTON 1 - REACTOR AUXTT.TARY
COOTTING WATER SYSTEM

Difference 1 Task II1.K.2.16 of NUREG-0718 and Task
II.K.3.25 of NUREG-0737, as they relate to loss of cooling
water to reactor coolant pump seals, are not addressed in
this section.

Discussion NUREG-0718 is not applicable to Unit 2. It is
applicable to applicants for construction permit or
manufacturing license only.

Task II.K.3.25 is addressed in FSAR Section 1.10.
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Difference 3 The ability of the reactor coolant pumps to
withstand a complete loss of cooling water for 20 min is
not demonstrated by testing.

Discussion An analysis was used to demonstrate that the
cooling water systems have been designed such that cooling
water will be provided whenever it is needed.

51. STANDARD REVTEW PIAN 9.2.3, REVISTON 2 - DEMINERALIZED
WATER MAXFEUP SYSTEM

Difference Acceptance Criterion II, 1, is not addressed.

Discussion Unit 2 is in compliance with SRP 9.2.3,
Acceptance Criterion II, 1, although it is not addressed.
All makeup water system piping in the reactor building is
seismically analyzed.

52. STANDARD REVTIEW PIAN 9.3.2, REVISTON 2 - PRQCESS AND
POST-ACCIDENT SAMPIING SYSTEMS

Difference 1 The postaccident sampling system is not
completely addressed in Section 9.3.2.

Discussion Additional information on the postaccident
sampling system is provided in Task II.B.3.

53. STANDARD REVIEW PIAN 9.4.1, REVISTON 2. JULY 1981 -
CONTROI. ROOM ARFEA VENTITATION SYSTEM

Difference Unit 2 does not meet the guidance of RG 1.52
and 1.140.

Discussion Unit 2 complies with the intent of RG 1.52 and
1.140 (paragraph c of these guides) through the alternate
approaches discussed in FSAR Section 1.8.

54. STANDARD REVIEW PIAN 9.4.2, REVISION 2. JULY 1981 — SPENT
FUET POOI, AREA VENTILATION SYSTEM

Difference Unit 2 does not meet the guidance of RG 1.52
and 1.140.

Discussion Unit 2 complies with the intent of RG 1.52 and
1.140 (paragraph c of these guides) through the alternate
approaches discussed in FSAR Section 1.8.

USAR Revision 13 40 of 52 October 2000



Nine Mile Point Unit 2 USAR

TABLE 1.9-1 (Cont'd.)

55%. STANDARD REVIEW PIAN 9.4.3, REVISTON 2, JULY 1981 -
AUXILIARY AND RADWASTE AREA VENTITATION SYSTEM

Difference Unit 2 does not meet the guidanée of RG 1.140.

Discussion Unit 2 complies with the intent of RG 1.140
(paragraph c) through the alternate approach discussed in
FSAR Section 1.8.

56. STANDARD REVIEW PIAN 9.4.5, REVISTON 2, JULY 1981 =
ENGINEERED SAFETY FEATURE VENTITATION SYSTEM

Difference Unit 2 does not meet the guidance of RG 1.52.

Discussion Unit 2 complies with the intent of RG 1.52
(paragraph c) through the alternate approach discussed in
FSAR Section 1.8.

57. STANDARD REVIEW PIAN 9.5.1, REVISTON 3, JULY 1981 = FIRE
PROTECTION PROGRAM (FIRE PROTECTTON SYSTEM)

Deviations to BTP CMEB 9.5-1

Attached to Standard Review Plan 9.5.1

Fire Protection Program

Difference 1 Section C.l.c.(3) states that "the fire
suppression system should be capable of delivering water
to manual hose stations located within hose reach of areas
containing equipment required for safe shutdown following
the safe shutdown earthguake (SSE)."

Discussion Unit 2 standpipe and hose connection design is
in accordance with Appendix A (dated August 1976) to BTP
9.5-1 (dated May 1, 1976) and Appendix R to 10CFR50, and
is not seismically qualified.

The design does not contemplate simultaneous earthquake
and fire conditions; therefore, this requirement was not
incorporated into the design. Further, justification is
that Unit 2 is not in an area of high seismic activity.

Difference 2 Section C.5.a(3) (b) of Unit 2 design
incorporates fire boot-type penetration seals
(approximately 200 of 11,000 fire-rated seals) for which
temperature levels on the unexposed side reached 393°F
during the acceptance test.

Discussion Fixed combustibles potentially within close
proximity have ignition temperatures of >500°F. Cables
are generally installed in raceways (i.e., conduit or
cable trays).
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Difference 3 Section C.5.a(5) - Unit 2 fire doors are
administratively supervised to verify that they are in the
closed position.

Discussion Fire doors are maintained in the closed
position.

The doors are administratively verified to be in the
closed position on a daily basis. Additionally, fire
doors in areas protected by automatic total-flooding CoO,
systems are provided with heavy-duty door closures. Halon
1301 suppression systems are used in computer rooms and
control rooms. Doors to these areas are inherently
supervised by the occupants in the area, in addition to
the daily inspection, to verify that the doors are in the
proper position.

Difference 4 Section C.5.a(14) - Unit 2 floor drains are
conservatively sized and are in accordance with the
National Plumbing Code. They were not sized based on
firefighting water flows.

Discussion Unit 2 fixed water suppression systems
incorporate the use of closed-heads and closed-water spray
nozzles, which inherently limit the amount of water
discharged to the area of involvement during a fire.

Refer to Section 9A.3.5.1.12 for the results of an
evaluation completed to determine the effects of
firefighting water flows on floor drains.

Difference 5 Section C.5.b.(2) - Credit is taken in the
Unit 2 reactor building for separation of cables,
equipment, and associated circuits of redundant trains of
safe shutdown equipment by a horizontal distance of more
than 20 ft. Fire detection and automatic suppression
systems are provided in the zone. Nonsafe
shutdown-related cable trays traverse the 20-ft zone.

Discussion Fire detection, automatic area suppression,
and automatic cable tray suppression systems are provided
for the cables in this zone in accordance with Section
9A.3.5.5.3. The cables are IEEE-383 qualified.

Difference 6 Section C.5.e.(2) - Unit 2 safety-related
cable trays are provided with ionization-type detectors in
lieu of line-type and ionization detectors. Unit 2
safety-related cable trays are provided with closed-head
preaction sprinkler systems in lieu of open-head deluge or
open directional spray nozzle systems.
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Discussion Safety-related cable trays are provided with
1onlzatlon-typé smoke detectors which provide an earlier
warning system than line-type heat detectors.
Safety-related cable trays that are not accessible for
manual firefighting are protected by zoned automatic
closed-head reaction sprinkler systems. Water spray
systems that incorporate the use of open directional spray
nozzles discharge an excessive amount of water in
protected areas, requiring substantially larger drainage
and processing capabllltles than areas protected by
sprinkler systems which minimize the potential for damage
to safety-related structures and components.

Difference 7 Section C.5.g(1) - Unit 2 emergency lighting
capability is provided by means other than individual 8-hr
battery supplies.

Discussion Areas which must be manned during safe
shutdown will be supplied with 8-hr battery-packs for
access and egress lighting.

Difference 8 Section C.5.g.(3) - The Unit 2 emergency
communications system is not independent of the plant
communication systemn.

Discussion Fixed emergency communications systems
independent of normal plant communications systems are not
necessary because:

1. The systems are connectable to uninterruptible
power sources, which provide reliability during
emergency conditions.

2. In case of total loss of power to all
communication systems, the sound-powered
communication (SPC) system can be utilized.

3. The system is set up as described in Section
9.5.2.

4. The system and important components are
supervised.

Difference 9 Section C.6.a.(3) - The fire detector
spacing criteria for Unit 2 meet the intent of NFPA 72E.

Discussion NFPA 72E recommends one detector per bay for
beam depth greater than 8 in and bay width greater than 8
ft. NFPA 72E does not address beam depth greater than 8
in and bay width less than 8 ft. In this situation, the
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Unit 2 design incorporates one detector for every other
bay mounted on the bottom flange of structural steel.

Difference 10 Section C.6.c.(4) - Unit 2 design does not
incorporate a cross-connection to the SWP system for
firefighting capability post-SSE.

Discussion Standpipes and hose connections for manual
firefighting are seismically supported in safety-related
areas and in areas containing safety-related equipment.
The design bases do not contemplate simultaneous
earthquake and fire conditions; therefore, this
requirement was not incorporated into the design. Further
Justification is that Unit 2 is not in an area of high
seismic activity.

Difference 11 Section C.7.a.(1), part (c) - During normal
operation, the Unit 2 design does not incorporate the use
of general area fire detection in the primary containment.

Discussion The Unit 2 containment is inerted during
normal operation.

Difference 12 In general, Section C endorses the use of
the National Fire Protection Association (NFPA) standards.
Unit 2 deviates from a number of these NFPA standards.

Discussion Each Unit 2 deviation to the NFPA standards is
described and justified in Table 9.5-3.

Difference 13 Section C.7.b - Unit 2 design incorporates
the use of carpet in the control room.

Discussion Carpet exceeds NFPA 101, Class I, interior
floor finish requirements and is required to satisfy human
factors guidelines.

58. STANDARD REVIEW PIAN 10.3, REVISION 2 - MATN STEAM SUPPLY
SYSTEM

Difference Acceptance Criterion II, 2, is not addressed
in Section 10.3 with respect to internally- or
externally-generated missiles.

Discussion Unit 2 complies with this criterion as
discussed in FSAR Section 3.5.1.
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59.

60.

62.

63.

61.

STANDARD REVIEW PIAN 10.4.2, REVISTON 2 = MAIN CONDENSER
EVACUATTION SYSTEM

Difference RG 1.33 and 1.123 are not addressed in this
section.

Discussion RG 1.33 and 1.123 are discussed in Section
1.8.

STANDARD REVIFW PIAN 10.4.3, REVISTON 2 - TURBINE GIAND
SEALTING SYSTEM

Difference RG 1.33 and 1.123 are not addressed in this
section.

Discussion RG 1.33 and 1.123 are discussed in Section
1.8.

STANDARD REVTFW PILAN 11.2, REVISTON 2 - LIQUID WASTE
MANAGEMENT

Difference The Unit 2 position on RG 1.143 is not
addressed in this section.

Discussion The Unit 2 project complies with RG 1.143
through the alternate approach discussed in Section 1.8.

STANDARD REVIFW PIAN 11.3, REVISTON 2 = GASEQUS WASTE
MANAGEMENT SYSTEMS

Difference The Unit 2 position on RG 1.143 is not
addressed in this section.

Discussion The Unit 2 project complies with RG 1.143
through the alternate approach discussed in Section 1.8.

POSITION ETSRB 11-5 = POSTULATED RADTOACTIVE RELEASES DUE
TQ A WASTE GAS SYSTEM LEAK OR FATLURE

Difference A comparison of the main parameters of the
waste gas system event analysis, as presented in this SRP
and those actually used in FSAR Section 15.7.1, is
provided below.
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Parameter

Accident/event

Source term

Source term
decay time

Isotopes
considered

Holdup time on
charcoal beds

Release point

Duration of
release

Value of X/Q
Duration of
exposure

Dose
calculations

Exposure limit

64. STANDARD REVITEW PTAN 12.2,

NUREG-0800

BTP ETSE 11-5

Bypass of charcoal
delay units, release
of undelayed offgas
activities

7 x normal operation
source term 7x50,000
uCi/s = 350,000 uCi/s

30 min
Xe, Kr, Ar
Not applicable

Ground level

2 hr

5% overall site
short term

2 hr

Semi-infinite cloud

<0.5 Rem total body

REVISTON

ESAR Section 15.7.1
Failure of charcoal
delay beds, release
of total bed
activity

100 uCi/s/Mwt
(100x3,536 MWt) =
353,600 uCi/s

30 min

Xe, Kr

Xe - 249 days

Kr - 333 hr

Ground level

2 hr

.5% maximum sector

short term

2 hr

Semi-infinite cloud

<5 Rem whole body
(calculated .39 Rem);
<30 Rem Beta
(calculated .31 Rem)

Discussion The analysis of the failure of the offgas
system, provided in Section 15.7.1, is more conservative
than the analysis proposed in this SRP, in terms of
duration, X/Q, and transit time.
analysis envelops that proposed by BTP ETSB 11-5.

Therefore, the existing

2 = RADTATION SOURCES

Difference 1 Shielding and ventilation design fission
product source terms were not developed using these bases:

USAR Revision 13

46 of 52

October 2000




Nine Mile Point Unit 2 USAR

TABLE 1.9-1 (Cont'd.)

1. An offgas rate of 100,000 uCi/sec after 30 min
delay for BWRs.

2. 0.25 percent fuel cladding defects for PWRs.

Discussion The general basis for the shielding design is
stated in Section 12.2.1.1. Sections 12.2.1.2 through
12.2.1.5 provide source data that were used in shielding
designs. Sources of airborne radiation to be considered
in ventilation design are discussed in Section 12.2.2.
Criterion (1) is discussed in Section 11.1, and criterion
(2) does not apply.

65. STANDARD REVIEW PTANS 12.3 AND 12.4, REVISTON 2 -
RADTATION PROTECTTON DESTGN FEATURES

Difference 1 The following items required by NUREG-0800,
Section II.1, are not presented in the FSAR.

1. Access control to spent fuel transfer canal
should be more stringent than that required by
10CFR20.203.

2. All accessible portions of the spent fuel
transfer canal that are capable of having
radiation levels greater than 100 rads/hr shall
be shielded during fuel transfer.

3. Removable shielding may be used (for Item b) but
must be explicitly marked. Local audible and
visible alarming radiation monitors must be
installed to alert personnel if the temporary
shielding is removed during fuel transfer
operations.

4. All accessible portions of the spent fuel
transfer tube shall be clearly marked with a
sign stating that potentially lethal radiation
fields are possible during fuel transfer.

5. Similar precautions to those described in Items
a through d shall also apply to any other
radiation source having radiation levels higher
than 100 Rem/hr.

Di .
1. Because of the procedures and shield design

described below, access control in accordance.
with 10CFR20 is considered to be adequate.
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66.

2. A portable shield or access control will be used
to limit dose rates in areas of the drywell
accessible during fuel transfer to <20 mRem/hr.

3. Refueling procedures will either mandate the
placement of the radiation shield or implement
access controls before fuel transfer operations.
Portable monitors will be used to alarm audibly
and visibly in the drywell if the portable
shield is not installed or is removed during
fuel transfer. '

4. Not applicable to Unit 2 design.

5. Precautions similar to those described above may
also be taken for other radiation sources having
radiation levels in excess of 100 Rem/hr.

Difference 2 Area radiation monitors are required by
NUREG-0800, paragraph II.4.A.3, to remain on-scale when
measuring dose rates during accidents and anticipated
operational occurrences. A description of vital area
monitoring has not been provided in Section 12.3.4.

Discussion Postaccident vital area monitors meet the
criterion of NUREG-0800, paragraph II.4.A.3, and will be
addressed in an amendment to FSAR Section 12.3.

STANDARD REVIFEW PIAN 12,5, REVISTON 2 - OPERATIONAL
RADTATTON PROTECTION PROGRAM

Difference 1 No personnel count rate meters are provided.

Discussion The use of count rate meters on protective
clothing will provide little, if any, additional radiation
protection in view of the extensive personnel monitoring
that will be implemented.

Difference 2 TLDs are processed quarterly.

Discussion Although Unit 2 does conform to Regulatory
Guide 8.3, in 1987 10CFR20 was amended to require all
licensees to have personnel dosimetry devices that are
utilized to comply with NRC regulations processed by
processors that have been accredited by the National
Voluntary Laboratory Accreditation Prégram (NVLAP) of the
National Bureau of Standards. In the statement of
consideration for this amendment, the NRC specified that
dosimetry processors would demonstrate compliance with

ANSI N13.11-1983 through testing. Nine Mile Point
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Dosimetry Facility is accredited by NVLAP to process TLDs
by virtue of actual demonstration of compliance with ANSI
N13.11-1983 through testing. Based on "fade" studies,
processing TLDs quarterly instead of monthly does not
affect the dosimetry facility's NVLAP accreditation and
complies with 10CFR20.

67. STANDARD REVTEW PT.AN 13,4, REVISTON 2 = OPERATIONAI REVIEW

Difference Independent review is not performed by an
ISEG.

Discussion Independent review is performed by the SRAB
and the Onsite Technical Services Group, as described in
Section 1.10 and Chapter 13. The approach given meets the
intent of the requirements stated.

68. STANDARD REVIFW PTAN 14,2, REVTISTON 2 - TNTTTAL PLANT TEST
PROGRAM

Difference The test abstracts contain significant
parameters but do not include plant performance
characteristics.

Discussion The preoperational test descriptions, which
will be available for NRC review at least 60 days before
the test is to be run, will include plant performance
characteristics.

69. STANDARD REVIEW PLANS 15.3.3 AND 15.3.4, REVISTON 2 -
REACTOR COOTANT PUMP ROTQR SETZURE AND REACTOR COQLANT
PUMP_SHAFT BREAK

Difference Accident analysis of these faulted events does
not include the assumption of turbine trip and coincident
LOOP and coastdown pumps.

Discussion The consequences of this combination would be
less severe than the transient analyzed in FSAR Section
15.2.6. The turbine trip, or indirect LOOP, will initiate
scram and cause rapid power reduction. The severity of
shaft seizure or shaft break, without a LOOP, is evidenced
by the fast coastdown of core flow which reduces thermal
margin significantly before the L8-initiated scram.
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70. STANDARD REVTIEW PTAN 15,4.7, REVISTON 1 -~ TNADVERTENT
LOADING AND QPERATION OF A FUET, ASSEMBLY IN AN TMPROPER
POSTTTION

Difference Plant operating procedures will not contain
provisions to search for fuel-loading errors with nuclear
instrumentation.

Discussion As addressed in FSAR Section 15.4.7.1, the
probability of a fuel bundle being misplaced is extremely
small.

The Unit 2 approach is to analyze the worst case
(misplaced bundle accident) and show compliance with fuel
limits. The analysis and results demonstrating compliance
with these limits is presented in FSAR Section 15.4.7.3.
(See also GESTAR-II, Section S.2.5.4.)

71. STANDARD REVIEW PIAN 15.6.4, REVISTON 2 - RADIOLOGICAIL
CONSEQUENCES OF MATN STEAM T.TINE FATLURE QUTSIDE

CONTATNMENT (BWR)

Difference The iodine concentration in the primary
coclant is stated in NUREG-0800, paragraph III.2.b, to
correspond to the following two cases:

1. The concentration is the maximum value permitted
and corresponds to the conditions of an assumed
preaccident spike (meets the 10CFR100 Dose
Guidelines).

2. The concentration is the maximum equilibrium
value permitted for continued full-power
operation (meets 10 percent of the 10CFR100 Dose
Guidelines).

The FSAR presents the results of the main steam line
failure analysis performed using only Case 1.

Discussion The main steam line failure analysis performed
using the more conservative assumption that the iodine
concentration in the primary coolant is the maximum value
permitted by the BWR standard technical specifications,
results in doses that are less than 10 percent of the
limits of 10CFR100.

Therefore, FSAR Section 15.6.4 is considered to meet or
exceed the requirements of NUREG-0800, Section 15.6.4,
without performing the other analysis.
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72. - -OF =

Difference The TMI Task Action Plan requirements for
IT.E.2.3, IT.K.3.25, II1.X.3.30, and II.K.3.31] have not
been addressed.

Discussion See FSAR Section 1.10 for Tasks II.K.3.25,
II.K.3.30, and II.K.3.31. Resolution of Task II.E.2.3 is
not addressed in the FSAR but has been generically
approved by the NRC.

73. STANDARD REVIEW PIAN 15,8, REVISTON 1 = ANTTCTPATED
TRANSTENTS WITHOUT SCRAM

Difference 1 GDC 10, 15, 26, 27, and 29 are not applied
for the ATWS event.

Disnnﬁsinn The postulated ATWS event is so remote that it
is outside the range of DBAs to which these GDC apply.

The RCPB pressure design has sufficient margin to meet GDC
15.

Difference 2 NUREG-0460, Volume 2, Section IV-4,
criterion j, is not applicable to the RPT design.

Discussion The NRC reviewed RPT design features during
1978 and 1979 and, after the publication of Volume 2 of
NUREG-0460, determined a set of design criteria to
determine RPT acceptability. These criteria are
essentially the same as criteria a through i of
NUREG-0460, Volume 2, Section IV-4. The NRC has deemed
the Monticello and Hatch RPT designs as being acceptable
since they meet these criteria as noted in SRP 15.8.

74, SRP DEVIATION WRTITEUPS, CHAPTER 16 - TECHNICAT,
SPECIFICATIONS

The information contained in Chapter 16 was finalized in
July 1987 when the full-power license was issued. The
results of an analysis to determine conformance to the SRP
will be provided in a future update.
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75.

76.

77.

78,

79.

STANDARD REVIEW PIAN 17.1, REVISTON 2 - QUALITY ASSURANCE
DURTNG THE DESTGN AND CONSTRUCTION PHASES

This SRP is not applicable to Unit 2. A review of Section
17.1 shows that the program is in conformance to this SRP
for the operations phase QA program, as defined in FSAR
Appendix B (QA Topical Report).

STANDARD REVIEW PTAN 17.2, REVISTON 2 - QUATTTY ASSURANCE
DURING THE OPERATIONS PHASE

QA during the operations phase is discussed in FSAR
Appendix B (QA Topical Report). There are no differences
noted.

STANDARD REVTEW PIAN 18.0, REVISTON O - HUMAN FACTORS
ENGTNEERTING

SRP acceptance criteria for this section are still being
developed. An analysis will be performed when the
acceptance criteria are finalized.

STANDARD REVTEW PTAN 13.2.7, REVISTON 0 - REACTOR OPERATOR
TRATNING

Difference The Licensed Operator Candidate and Licensed
Operator Requalification Training Programs comply with
10CFR55 requirements.

Discussion The Licensed Operator Candidate and
Requalification Training Programs have been certified as
using the Systems Approach to Training, which is an
acceptable alternative to the line item requirements of
this SRP.

STANDARD REVTEW PIAN 11.5, REVISTON 3 = PROCESS AND
EFFLUENT RADTOT.OGTCAT MONTTORTNG AND SAMPT.ING SYSTEMS

Difference Process and effluent radiation monitors are
not provided for the ADH system.

Discussion A process radiation monitor was not installed
on the secondary side of the ADH system because the
possibility of the secondary side of the ADH system
becoming contaminated has been analyzed and found not to
be a credible event.
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would not require ECCS actuation, although it may result in
leakage beyond Technical Specification limits. On PWRs, the use
of new or existing lines whose smallest orifice is larger than
the LOCA definition will require a valve-in-series valve that can
be closed from the control room to terminate the LOCA that would
result if an open vent valve could not be reclosed.

A positive indication of valve position should be provided in the
control room.

The reactor coolant vent system shall be operable from the
control room.

Since the RCS vent will be part of the RCPB, all requirements for
the RCPB must be met, and, in addition, sufficient redundancy
should be incorporated into the design to minimize the
probability of an inadvertent actuation of the system.
Administrative procedures may be a viable option to meet the
single-failure criterion. For vents larger than the LOCA
definition, an analysis is required to demonstrate compliance
with 10CFR50.46.

The :‘probability of a vent path failing to close, once opened,
should be minimized; this is a new requirement. Each vent must
have its power supplied from an emergency bus. A single failure
within the power and control aspects of the reactor coolant vent
system should not prevent isolation of the entire vent system
when required. On BWRs, block valves are not required in lines
with safety valves that are used for venting.

Vent paths from the primary system to within containment should
go to those areas that provide good mixing with containment air.

The reactor coolant vent system (i.e., vent valves, block valves,
position indication devices, cable terminations, and piping)
shall be seismically- and environmentally-qualified in accordance
with IEEE-344-1975 as supplemented by RG 1.100 and RG 1.92, and
Standard Review Plan (SRP) 3.9.2, 3.9.3, and 3.10. Environmental
qualifications are to be in accordance with the May 23, 1980,
Commission Order and memorandum (CLI-80-21).

Provisions to test for operability of the reactor coolant vent
system should be part of the design. During the First Ten-Year
Interval, testing was performed in accordance with Subsection IWV
of Section XI, the 1983 Edition with the Summer 1983 Addenda.
During the Second Ten-Year Interval and subsequent intervals,
inservice testing will be in accordance with 10CFR50.55a and the
IST program plan.

It is important that the displays and controls added to the
_control room as a result of this requirement not increase the
potential for Operator error. A human-factor analysis should be
performed taking into consideration:
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1. The use of this information by an Operator during both
normal and abnormal plant conditions.
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2. Integration into emergency procedures.
3. Integration into Operator training.
4. Other alarms during emergency and need for

prioritization of alarms.

: {fic BWR Desi : iderati

Since the BWROG has suggested that the present BWR designs have
an inherent capability to vent, a question relating to the
capability of existing systems arises. The ability of these
systems to vent the RCS of noncondensable gas generated during an
accident must be demonstrated. Because of differences among the
head vent systems for BWRs, each licensee or applicant should
address the specific design features of this plant and compare
them with the generic venting capability proposed by the BWROG.
In addition, the ability of these systems to meet the same
requirements as the PWR vent system must be documented.

In addition to RCS venting, each BWR licensee should address the
ability to vent other systems, such as the isolation condenser
which may be required to maintain adequate core cooling. If the
production of a large amount of noncondensable gas would cause
the loss of function of such a system, remote venting of that
system is required. The qualifications of such a venting system
should be the same as that required for PWR venting systems.

Ni Mile Point Unit 2 Positi

The Unit 2 design philosophy is in agreement with the BWROG
position on_this subject, which is described in detail in
NEDO-24782(2),

The Unit 2 design includes 18 main steam SRVs, of which 7 are
used for ADS. Redundant divisional power is supplied to the ADS
valves. The discharge lines from the ADS valves (as well as the
discharge lines from the 11 non-ADS SRVs) run individually to the
suppression pool. The ADS valves and discharge lines satisfy the
NUREG-0737 requirements for RCS venting.

In addition to the ADS valves, RCS venting can also take place
through the RCIC system which directs steam from one of the main
steam lines to a turbine-driven pump; the steam then exhausts
from the turbine to the suppression pool. The RCIC system can
serve as a vent path during hot standby or during reactor
isolation.

The reactor vessel top head vent line can also be used to direct
steam and noncondensable gases from the reactor upper dome to the
_suppression pool. Two Class 1E divisionally-powered
motor-operated valves (MOVs) are located in series on this line.
These MOVs are operated remote manually from the main control
room. The reactor vessel top head vent line can be operated over
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for concrete, four times the design pressure for steel, and -5
psig for all containments.

Design and qualification criteria are outlined in 10CFRS50
Appendix A.

Measurement and indication capability shall extend to 5 psia for
subatmospheric containments.

Two or more instruments may be used to meet requirements.
However, instruments that need to be switched from one scale to
another scale to meet the range requirements are not acceptable.

Continuous display and recording of the containment pressure over
the specified range in the control room is required.

The accuracy and response time specifications of the pressure
monitor shall be provided and justified to be adequate for their
intended function.

IT.F.1.5 Containment Water T.evel Monitor A continuous
indication of containment water level shall be provided in the
control room for all plants. A narrow-range instrument shall be
provided for PWRs and cover the range from the bottom to the top
of the containment sump. A wide-range instrument shall also be
provided for PWRs and shall cover the range from the bottom of
the containment to the elevation equivalent to a 600,000-gal
capacity. For BWRs, a wide-range instrument shall be provided
and cover the range from the bottom to 5 ft above the normal
water level of the suppression pool.

The containment wide-range water level indication channels shall
meet the design and qualification criteria as outlined in 10CFRSO
Appendix A. The narrow-range channel shall meet the requirements
of RG 1.89.

The measurement capability of 600,000 gal is based on recent
plant designs. For older plants with smaller water capacities,
licensees may propose deviations from this requirement based on
the available water supply capability at their plants.

Narrow-range water level monitors are required for all sizes of
sumps, but are not required in those plants that do not contain
sumps inside the containment.

For BWR pressure-suppression containments, the ECCS suction line
inlets may be used as a starting reference point for the
narrow-range and wide-range water level monitors, instead of the
bottom of the suppression pool.

The accuracy requirements of the water level monitors shall be

provided and justified to be adequate for their intended
function.
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A continuous indication
of hydrogen concentration in the containment atmosphere shall be
provided in the control room. Measurement capability shall be
provided over the range of 0 to 10 percent hydrogen concentration
under both positive and negative ambient pressure. Design and
qualification criteria are outlined in 10CFR50 Appendix A.

The continuous indication of hydrogen concentration is not
required during normal operation. If an indication is not
available at all times, continuous indication and recording shall
be functioning within 30 min of the initiation of safety
injection.

The accuracy and placement of the hydrogen monitors shall be
provided and justified to be adequate for their 1ntended
function.

Nj 01 int Unit 2 Positi
Human Factor Analysis

For a human factor analysis of the displays and controls of the
main control room, refer to Task I.D.l1 of this section.

Unit 2 has two
effluent gaseous release paths: the main stack and the reactor
building/radwaste building vent. The main stack receives input L/
from SGT, turbine building ventilation, turbine generator gland -
seal exhaust offgas, and mechanical vacuum pump exhaust. The
reactor bulldlng/radwaste building vent receives input from
radwaste building ventilation and normal reactor building
ventilation (above and below the refueling floor). Each exhaust
path is monitored by an off-line gaseous, particulate, and iodine
1sotop1c radiological monitor, equipped with a hlgh-purlty
germanium detector. The monitor meets all requirements of
NUREG-0737 with a range that meets RG 1.97. Calibration of these
monitors is performed using calibration sources which are
traceable to the National Institute of Standards and Technology
(NIST). 1In order to determine the particulate and iodine
detector efficiencies, sources whose spectrum is distributed over
the energy band are used. These sources yield the detector
efficiencies directly. In the case of the gas detector, numerous
spectra are measured with calibrated point sources at
precisely-located positions. BAbsolute detection efficiencies are
obtained at 11 gamma-ray energies for each position.

Calculations are then employed to obtain the average
efficiencies. These values are subsequently verified using a gas
sample of known isotopic content.

The efficiency data determined for the particulate iodine and gas
.channels are entered manually in the system's computer, which
determines detector efficiency curves for each station. Those
curves cover the range of energies expected from the emissions of
radionuclides collected and analyzed at each channel. Through
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the use of a multichannel analyzer in conjunction with each
detector, the system is capable of identifying a specific isotope
and the amount of that isotope present in a sample containing
different radionuclides by collecting data at various discrete
energy levels. A detailed description of calibration procedures
for these monitors can be found in the Unit 2 operations and
maintenance manuals. The monitor is capable of functioning both
during and following an accident and provides continuous
monitoring of high-level postaccident releases of radioactive
noble gases from the plant. See Section 11.5.2.1.1 for further
information on these monitors.

The on-line
gaseous, particulate, and iodine isotopic radiological monitor
provides continuous sampling of plant gaseous effluent for
postaccident releases of radioactive jiodines and particulates.
The monitor provides the capability for sampling and analysis of
effluent without personnel interface. If required for
supplemental analysis, or if the isotopic monitor is out of
service, the present onsite lab at Unit 1 will have the necessary
capability to provide for appropriate facilities.

- = iati i Unit 2 has
four high-range in-containment radiation monitors. The range
meets the requirements of RG 1.97. The monitors are located 90
deg apart on el 261 ft. These monitors are Category I and are
powered via divisional instrument buses. Monitor readouts are
displayed continuously and recorded in the main control room.

IT.F.1.4 cContainment Pressure Monitor Unit 2 instrumentation is
provided to monitor containment (drywell) pressure over the range
0-150 psig in accordance with RG 1.97. These instruments are
Category I and powered via divisional instrument buses. The
pressure is continuously displayed and recorded in the main
control room.

IT.F.1.5 Containment Water ILevel Monitor Unit 2 instrumentation
is provided to monitor the suppression pool water level from the
bottom of the ECCS suction line to 17 ft above normal water
level. This range is in accordance with RG 1.97. These
instruments are Category 1 and are powered via divisional
electrical buses. The containment water level is indicated
continuously in the main control room.

Hydrogen
concentration is continuously monitored in the main control room.
Sample trees inside the primary containment provide for
representative samples. This system consists of two Category I
systems. The range of the monitor is 0 to 30 percent in
accordance with RG 1.97. These instruments are powered via
~divisional instrument buses.
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II.F.2 INADEQUATE CORE COOLING
FSAR Cross—-Reference

Section 4.4

NUREG=0737 I ™

Licensees shall provide a description of any additional
instrumentation or controls (prlmary or backup) proposed for the
plant to supplement existing instrumentation (including primary
coolant saturation monitors) in order to provide an unambiguous,
easy-to-interpret indication of inadequate core cooling (ICC). A
description of the functional design requirements for the system
shall also be included. A description of the procedures to be
used with the proposed equipment, the analysis used in developlng
these procedures, and a schedule for installing the equipment
shall be provided.

Previous guidance on the design and qualification criteria for
upgrading of existing instrumentation was based on RG 1.97, which
is still being developed. Detailed design requirements for
in-core thermocouples and additional instrumentation were not
specified. The pertinent portions of draft RG 1.97 have now been
included as Appendix A. Design requirements for in-core
thermocouples used in the ICC monitoring system are specified in
Attachment 1. The only significant change in design requirements
involves a relaxation of quallflcatlon requirements for display
systems amenable to computer processing. This facilitates
procurement of computer systems and makes feasible the use of CRT
displays that may be needed for proper interpretation of some
reactor-water-level systems under development. This relaxation
can be accomplished without compromise of ICC monitoring
reliability by requ1r1ng 99-percent avallablllty for the display
systems, by requiring postaccident maintenance accessibility for
nonredundant portions of the system, and by relying on diverse
methods of ICC monitoring that include completely qualified
display systems.

Design of new instrumentation should provide an unambiguous
indication of ICC. This may require new measurements or a
synthesis of existing measurements that meet design criteria
(Item 7). The evaluation is to include reactor water level
indication.

Licensees and applicants are required to provide the necessary
design analysis to support the proposed final instrumentation
system for ICC and to evaluate the merits of various instruments
to monitor water level and to monitor other parameters indicative
of core cooling conditions.

'The indication of ICC must be unambiguous in that it should have
the following properties:
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DER Deviation/Event Report

DER Double~ended rupture

DFFR Dynamic Forcing Functions Information Report

DFG Diode function generator

DFW Floor and equipment drains system

DG Diesel generator

DLF Dynamic load factor

DOE Department of Energy

DOP Dioctylphthalate

DOT Department of Transportation

DRMS Digital radiation monitoring system

DTUC Digital transponding ultrasonic calibrator

DZO Depleted zinc oxide

EAB Exclusion area boundary

ECA Engineering change authorization

ECCS Emergency core cooling system

ECN Engineering change notice

ECP, Electrochemical potential

EDG Emergency diesel generator

EFCV Excess flow check valve

EFPY Effective full-power years

EGA Air startup standby diesel generator system

EGF Diesel generator fuel oil system

EHC Electrohydraulic control

EIC Energy Information Center

ELLLA Extended load line limit analysis

ELLLR Extended load line limit region

EMC Electromagnetic compatibility

EMS RTU Emergency management system remote terminal unit

EOC End of cycle

EOF Emergency Operations Facility

EOF Equivalent occurrence factor

EOL End of life

EOP Emergency operating procedure

EPA Electric protective assembly

EPDM Ethylene-propylene-diene-monomer

EPG Emergency procedure guideline

EPRI Electric Power Research Institute

EP2Z Emergency planning zone

EQD Environmental qualification document

EQEDC Equipment Qualification Environmental Design
Criteria ‘

ER-OLS Environmental Report-Operating License Stage

ERF Emergency response facility

ESEERCO Empire State Electrical and Energy Research
Corporation

1 ESF Engineered safety feature

EST Eastern standard time

ESW Extremely severe weather
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ETS
EWEF

FA
FA
FAS
FATT
FC
FCB
FCD
FCV
FDDR
FHA
FLC
FLECHT
FMEA
FMH
FOA
FPAPDR
FPCC
FPQAP
FPS
FRI
FRS
FSA
FSAR
FWCF
FWS
FZ

GAF

GDC

GE

GE I&SE
GE-LSTG
GE-NEO
GEMS
GETAB
GGNS

GL
GRBA
GSN
GTAW
GTS

HAZ
HCS
1 HCU
HDFM
HELB

Emergency trip system
Each way each face

Fire area

Full arc (mode of TCV operation)

Fluid actuator system

Fracture appearance transition temperature
Foot-~candle

Flood control berm

Functional control diagram

Flow control valve

Field deviation disposition request

Fire Hazards Analysis

Fuel loading chamber

Full-length emergency cooling heat transfer
Failure modes and effects analysis
Fixture mounting height

Forced-oil air

Full power adjusted power density ratio
Fuel pool cooling and cleanup

Fire protection quality assurance program
Fire protection system

Fuel reliability indicator

Floor response spectra

Fire subarea

Final Safety Analysis Report

Feedwater flow controller failure
Feedwater system

Fire zone

Gain adjustment factor

General Design Criterion

General Electric Company

GE Installation & Service Engineering
GE-Large Steam Turbine Generator
GE-Nuclear Energy Operations
Gaseous effluent monitoring system
GE thermal analysis basis

Grand Gulf Nuclear Station

Generic Letter

Growth rate based algorithm
Nitrogen system

Gas tungsten arc weld

Standby gas treatment system

Heat-affected zone

Hydrogen control system
Hydraulic control unit
Heavy density fill material
High-energy line break
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HEM Homogeneous equilibrium model

HEO Human engineering observation

HEPA High~efficiency particulate air/absolute (filter)
HEPCO Hydro-Electric Power Commission of Ontario
HHL High-high limit

HL High limit

HPCI High-pressure coolant injection

HPCS ~ High-pressure core spray

HPU Hydraulic power unit

HT Tritiated gas

HTO Tritiated oxide

HVAC Heating, ventilating, and air conditioning
HVC Control building ventilation system

HVK Control building chilled water system

HVP Diesel generator building ventilation system
HVR Reactor building ventilation system

HVW Radwaste building ventilation system

HVY Yard structures ventilation system

HWC Hydrogen water chemistry system

HX Heat exchanger

I&C Instrumentation & control

IAC Interim acceptance criteria (NRC)

IAS Instrument air service

IBA Intermediate break accident

ICC Inadequate core cooling

ICF Increased core flow

ICS Reactor core isolation cooling system

ID Inner diameter

IDC Incident detection circuitry

IDS Instrument data sheet

IE Office of Inspection and Enforcement (NRC)
IED Instrument and electrical drawing

IGSCC Intergranular stress corrosion cracking
13JC International Joint Commission

ILRT Integrated leakage rate test

INPO Institute of Nuclear Power Operations

IOP Interim operating procedure

IPCEA Insulated Power Cables Engineers Association
IPE Individual plant examination

IRM Intermediate range monitor

Isc Nuclear boiler instrumentation system

ISEG Independent Safety Engineering Group

IsI Inservice inspection

ISPT Inservice pressure test

ISRM International Society for Rock Mechanics
IST Inservice testing

JAERI Japanese Atomic Energy Research Institute
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KTG Karlstein
KWU Kraftwerk Union
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LCO
LCR
LCs
LDS
LEFM
LER
LFC
LFMG
LGS
LHGR
LL
LLL
LLS
LMS
LOCA
LOFW
LOOP
LPAP
LPCI
LPCS
LPDS
LPEAC
LPMS
LPRM
LPSP
LPZ
LRBPF
LSA
LSCS
LSD
LSMT
LSSs
LTC
LTM
LUFC
LWR
LWS

M&TE
MAPLHGR

MBA
M/cc

MCC
MCPR
MDAS
1 MDR
MG

MLD

Limiting condition of operation
Logarithm of the count rate
Leakage control system

Leak detection systenm

Leading edge flow meter
Licensee Event Report

Loaded fuel cell

Low-frequency motor generator
Limerick Generating Station
Linear heat generation rate

Low limit

Low-low limit

Low-low set

Leakage monitoring system
Loss-of~coolant accident

Loss of feedwater

Loss of offsite power

Low power alarm point
Low-pressure coolant injection
Low-pressure core spray

Loose parts detection system
Loose part event analysis computer
Loose parts monitoring system
Local power range monitor

Low power setpoint

Low population zone

Load rejection with bypass failure
Low specific activity

LaSalle County Station

Lake survey datum (of 1935)
Lowest service metal temperature
Limiting safety system setting
Load tap changing (mechanism)
Low-trajectory missile

Loaded uncontrolled fuel cell
Light-water reactor

Liquid radwaste system

Measuring and testing equipment

Maximum average planar linear heat generation
rate

Misplaced bundle accident

Maintenance and calibration communication
(system)

Motor control center

Minimum critical power ratio
Meteorological data acquisition systenm
Maximum decay ratio

Motor generator

Mean low water datum
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MLHGR Maximum linear heat generation rate
MMI Modified Mercalli intensity
MOI Method of images
MOV Motor-operated valve
MPC Maximum permissible concentration
MSIV Main steam isolation wvalve
MSIV-LCS Main steam isolation valve-leakage control system
MSL Main steam line
msl , Mean sea level
MSLB Main steam line break
MSR Moisture-separator reheater
MSS Main steam system
MTBE Mean time between events
MTV Mechanical trip valve
MVD Multi-vendor data
MWL Maximum working load
MWR Maintenance Work Request
MWS Makeup water system
NB Nuclear boiler
NBR Nuclear boiler rated (power)
NDE Nondestructive examination
NDL Nuclear data link
NDT Nil ductility transition
NDT Nondestructive testing
NDTT Nil ductility transition temperature
NED Nuclear energy division (GE)
NEG GE Nuclear Energy Group
NEMA National Electrical Manufacturers Association
NFP NUTMEG fuel preserve
NFPA National Fire Protection Association
NIOSH National Institute for Occupational Safety and
Health
NIST National Institute of Standards and Technology
NMPC Niagara Mohawk Power Corporation
NMS Neutron monitoring system
NOAA National Oceanic and Atmospheric Administration
NPCC Northeast Power Pool Coordination Council
NPRDS Nuclear plant reliability data system
NPSH Net positive suction head
NRC Nuclear Regulatory Commission
NRV Nonreturn valve
NSOA Nuclear safety operational analysis
NSs Nonnuclear safety
NSSS Nuclear steam supply system
Ns? Nuclear steam supply shutoff system
NUMAC Nuclear measurement analysis and control
‘1 NUMAC RWM Nuclear measurement analysis and control rod

worth minimizer
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NVLAP National Voluntary Laboratory Accreditation
Program

NWS National Weather Service

NYPA New York Power Authority

NYPP New York Power Pool

NYSEG New York State Electric & Gas

NYSERDA New York State Energy and Resource Development
Agency

OBE Operating basis earthquake

OEA Operating experience assessment

OFI Oxygen feedwater injection

OFS Orificed fuel support

OJT On-the-job training

OL Operating license

OLMCPR Operating limit minimum critical power ratio

00Ss Out of service

OPRM Oscillation power range monitor

ORE Occupational radiation exposures

(071 e, Operational Support Center

OSHA Occupational Safety and Health Administration

oT Operational transient

PA Public address (system)

PAM Postaccident monitoring

PASS Postaccident sampling system

PBA Period based algorithm

PCI Pellet-cladding interaction

PCIOMR Preconditioning cladding interim operating
management recommendation

PCRVICS Primary containment and reactor vessel isolation
control system

PCS Process computer system

PCT Peak cladding temperature

p.f. Power factor

PGCC Power generating control center

P&ID Piping and instrumentation diagram

PIU Process interface unit

PLSMT Permissible lowest service metal temperature

PLU Power load unbalance

PMF Probable maximum flood

PMP Probable maximum precipitation

PMS Performance monitoring system

PMS Probable maximum surge

PMW Probable maximum wind

PMWS Probable maximum windstorm

PORC Plant Operations Review Committee

| PORV Power-operated relief valve
PP/PA Page party/public address (system)
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PQL Product quality checklist
PRA Probabilistic Risk Assessment
PRM Power range monitor
PRMS Process radiation monitoring system
PRNM Power range neutron monitor
PSAM Pool swell analytical model
PSAR Preliminary Safety Analysis Report
PSD Power spectrum density
PSTF GE Pressure Suppression Test Facility
PSTG Plant-specific technical guideline
P-T Pressure-temperature
PT Inservice pressure test
PTPO Project test program objectives
PVC Polyvinylchloride
PVS Plant vent stack
PWR Pressurized water reactor
QA Quality assurance
QATR Quality Assurance Topical Report
QC Quality control
RAB Restricted area boundary
RBCLCW Reactor building closed loop cooling water
(system)
RBM Rod block monitor
RBPC Reactor building polar crane
RCA Radiologically-controlled area
RCIC Reactor core isolation cooling
RCPB Reactor coolant pressure boundary
RCS Reactor coolant system
RCSCM RHR containment spray cooling mode
RDAS Remote data acquisition system
RDCS Rod drive control system
RDS Control rod drive system
RFM Radwaste fault movement
RFP Reactor feed pump
RG Regulatory Guide
RH Relative humidity
RHR Residual heat removal
RHS Residual heat removal system
RMCS Reactor manual control system
RMS Radiation monitoring system
RMS Root mean square
RO Reactor Operator
RPC Rod pattern controller
RPIS Rod position information system
RPS Reactor protection (trip) system
I RPT Recirculation pump trip
RPV Reactor pressure vessel
RRCS Redundant reactivity control system
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RRS
RSCM
RSCS
RSO
RSP
RSPCM
RSS
RTD
RTnpT
RTT
RWCU
RWE
RWM
RWP

SACF
SAP
SAR
SAS
SBA
SBO
SCA
SCBA
SCEW
SDIV
SDM
Sbv
SEF
SER
SFC
SGTS
SIL
SIM
SJAE
SLC
SLO
SLS
SMAW
SMSsa
SOE
SOE
SOF
SOP
SORC
SORV
Sov
SPC
SPCM
SPDS

Required response spectrum

RHR reactor shutdown cooling mode
Rod sequence control system
Reactor system outline

Remote shutdown panel

RHR suppression pool cooling mode
Remote shutdown system
Resistance temperature detector

Reference temperature nil ductility transition

Response time testing
Reactor water cleanup
Rod withdrawal error
Rod worth minimizer
Radiation work permit

Single active component failure
Site administrative procedure
Safety analysis report

Service air system

Small break accident

Station blackout

Single-channel analyzer
Self-contained breathing apparatus
System component evaluation work
Scram discharge instrument volume
Shutdown margin

Scram discharge volume

Single equipment failure

Safety Evaluation Report

Spent fuel pool coeling and cleanup system
Standby gas treatment system
Service Information Letter

Safety isolation module

Steam jet air ejector

Standby liquid control

Single-loop operation

Standby liquid control system
Shielded metal arc weld

Standard metropolitan statistical area
Sequence of events

Single operator error

Single operator failure

Special operating procedure

Station Operations Review Committee
Stuck-open relief valve
Solenoid-~operated valve
Sound-powered communication (system)
Suppression pool cooling mode
Safety parameter display system

USAR Revision 10 10 of 12 November 1998



Nine Mile Point Unit 2 USAR

TABLE 1.11-1 (Cont'd.)

SPG
SQRT
SQUG
SRAB
SRCAS
SRDI
SRLR
SRM
SRM
SRO
SRP
SRSS
SRV
SRVDL
Ss
SSA
SSDS
SSE
SSES
888
SSW
STA
STRIDE
SvVvV
SW
SWEC
SWp
SWR

TATF
TBCLCW
TCV
TDH
TG
TIP
TLD
TLTA
TME
T™MI
TNDT
TRM
TRS
TSC
TSD
TSS
TSVC

TVD

UBC

UFC

Substitute position generator

GE Seismic Qualification Review Team
Seismic Qualification Utility Group
Safety Review and Audit Board
Safety-related control air systems
safety-related display instrumentation
Supplemental Reload Licensing Report
Security-related materials

Source range monitor

Senior Reactor Operator

Standard Review Plan

Square root of the sum of the squares
Safety/relief valve

Safety/relief valve discharge line
Safe shutdown

Safe Shutdown Analysis

Safe shutdown system

Safe shutdown earthguake

Susquehanna Steam Electric Station
Station Shift Supervisor

Radwaste sampling system

Shift Technical Advisor

Standard Reactor Island Design

Main steam safety relief system
Severe weather

Stone & Webster Engineering Corporation
Service water system

Radwaste seal water system

Top of active fuel

Turbine building closed loop cooling water
Turbine control valve

Total developed head

Turbine generator

Traversing in-core probe
Thermoluminescent dosimeter

Two-loop test apparatus

Gland seal and exhaust steam system
Three Mile Island

Nil ductility transition temperature
Technical Requirements Manual

Test response spectrum

Technical Support Center

Training System Development
Temperature sensor/switch

Turbine stop valve closure

Test, vent and drain

Uniform Building Code
Uncontrolled fuel cell
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UHS

Unit 1
Unit 2
UpPs
URC
U.s.
USAR
USBM
USsSGS
USsI
USPHS
USLsS

V&V
VWO
WCs
WPPSS

WSS
WTS

ZIP
ZPA

4TCO

Ultimate heat sink

Underwriters' Laboratories Inc.

Nine Mile Point Nuclear Station - Unit 1
Nine Mile Point Nuclear Station ~ Unit 2
Uninterruptible power supply

Ultrasonic resin cleaning

United States

Updated Safety Analysis Report

U.S. Bureau of Mines

U.S. Geological Survey

Unresolved safety issue

U.S. Public Health Service

U.S. Land Survey

Ultrasonic testing

Universal Transverse Mercator

Verification and validation
Valve wide open

Reactor water cleanup system
Washington Public Power Supply System
Water solidification system

Water treatment system

Zinc injection passivation
Zero period asymptote

Temporary tall test tank-condensation oscillation
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Positi

The absolute sum method of combining dynamic loads is used for
the design of structures. The details of load combinations used
in designing the structures are covered in FSAR Section 3.8.

The Unit 2 primary containment liner is evaluated for fatigue to
the requirements of ASME Boiler and Pressure Vessel Code Section
IXII, Division 1, Subsection NE.

LICENSING ISSUE: 43 - FLUID/STRUCTURE INTERACTION
Issue

The dynamic forcing functions for various loads have been
established through testing on models that are generally more
stiff than the actual structures to which the loads will be
applied. By directly applying such forcing functions to actual
structures in the analysis, the interactive effect between the
fluid mass and the structure is neglected. Under certain
conditions this effect may be significant. It is proposed that a
generic approach to study such effects should be established.

Positi

This issue is not directly applicable to the Unit 2 Mark II
containment. Since the Unit 2 containment is stiff in the
suppression pool region and the dynamic forcing functions are
conservatively defined, any interactive effect between the fluid
mass and the structure is inherently included.

LICENSING ISSUE: 44 - LONG-TERM POST-LOCA OPERABILITY OF
DEEP-DRAFT ECCS PUMPS

Issue

IE Bulletin 79-15, dated July 1979, identified problems with
deep-draft ECCS pumps that could threaten their long-term
post-LOCA operability. Structure flexibility; shaft/column
misalignment; vibrational frequencies near rotation speeds; inlet
flow-induced vortices; and dimensional deficiencies such as those
discovered with certain LaSalle ECCS pumps, could cause excessive
vibration and bearing wear. The NRC staff has asked applicants
to define programs and provide data that compare the expected
service life with the accumulated operating time and confirm the
long-term operability.

Positi

‘There are five safety-related deep-draft pumps utilized in the

Unit 2 design. These are three RHR pumps, one LPCS pump, and one
HPCS pump.
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The inherent design features of the Byron Jackson ECCS pumps in
Unit 2 preclude excessive vibration and bearing wear. Each pump
is supplied with a casing or suction barrel and is not installed
in a wet sump. They do not have long, limber columns; the
longest pump is only 24 ft, compared to the 30- to 160-ft pumps
described in IE Bulletin 79 15. Also the pump assembly rigidity
is enhanced by seismic rings between the assembly and the barrel.
The pumps use a double-suction first stage to provide stability
over a wide range of flows. Column frequencies are well removed
from pump speed. Larger-diameter barrels provide low-flow
velocities around pump inlets, and ring seismic restraints act as
flow straighteners to suppress vortex formation. The pumps have
high-precision, keyed, sleeve-type couplings.

A NRC letter dated December 6, 1983, requested additional
information on methods used to qualify long-term operability of
deep-draft pumps. The following is a description of the method
used.

Long-term operability has been considered in the ECCS pump
design. The ECCS pumps' effectiveness is evaluated by
acceptance, quallflcatlon, and in-plant testing. Long-term
operability is assured by preventive maintenance, inservice
testing (IST) and surveillance, and vibration monitoring.
Scheduled preventive maintenance consists of resistance readings
of motor windings; lubrication of critical rotating components;
general cleaning and inspection of rotating electrical equipment;
and inspection, overhaul, alignment, and adjustment of impeller
lift. IST measurements of each pump's differential pressure,
flow rate, and vibration, as prescribed by the Code of record for
the IST program for pumps and valves, as required by 10CFR50.55a,
provide data for engineering analysis to identify performance
changes or trends. In addition, vibration data bases,
established during the preoperational/startup testing, are
compared with functional~testing vibration data to monitor
journal bearing wear and shaft whip.

IST and surveillance requirements are specified in Unit 2
Technical Specifications, surveillance procedures, and IST
programs. Preventive maintenance and surveillance testing are
scheduled at periodic intervals as the IST program test results
indicate.

As part of the Unit 2 plant IST program, vibration measurements
will be taken in accordance with the Code of record for the IST
program for pumps and valves, as required by 10CFR50.55a. The
data will be evaluated on a scheduled basis to predict potential
bearing and journal failures and establish replacement schedules.
Data will be available onsite for inspection.

_Vibration limits shall be in accordance with the Code of record

for the IST program for pumps and valves, as required by
10CFR50.55a.
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Measurements will be performed using an IRD 360 or equivalent
equipment, when the motor and pump are operated as a unit over
the normal design range of pressure and flow. This limit is
based on normal operation. Higher momentary increases may be
acceptable during starting or at shutoff. This limit is not
based on what the equipment can withstand. The equipment damage
threshold is higher: close to 0.020 in, momentary and not
sustained.

These deep-draft pumps, due to their relative shortness,
demonstrate fewer of the problems associated with longer pumps.
The hydraulic design has been developed over the last 40 yr of
experience in many applications.

The ECCS pumps contain design features to preclude failure of the
impellers, impeller staking, shafts, bearings, wear rings,
couplings, and stuffing boxes. The design includes safety
factors (loading criteria) based on the expected pressures,
temperatures, and loadings defined in the design specification.
Lateral restraints are included in the pump to control
deflections. Tolerances assuring alignment of the shaft and
pumping elements are verified by design calculations. Motor
shaft deflections within tolerance are predicted in a static
seismic analysis and are verified by a gualification test of a
similar motor. A dynamic analysis of the pump and motor is
performed to determine resonances and predict loadings throughout
the pump and motor.

Tests are performed on each pump delivered. The tests include
head versus flow, NPSH, and vibration monitoring. The assembled
pumps are checked for proper assembly and low friction by hand
turning (rotating) the shaft. Each pump is run for a total of
100 hr during testing. A qualification test of a similar pump
motor was performed. This data provides qualification of the
Unit 2 pumps motors by a similarity analysis. During the First
Ten-Year Interval, pump testing was performed in accordance with
Section XI, 1983 Edltlon through the Summer 1983 Addenda; ASME
OM-1987 through the OMa-1988 Addenda, Part 6; and the IST program
plan. During the Second Ten-Year Interval and subsequent
ten-year intervals, pump testing will be conducted in accordance
with the requirements of 10CFR50.55a and the IST program plan.

LICENSING ISSUE: 45 - REPLACE HIGH DRYWELL PRESSURE INTERLOCK ON
HPCS TRIP CIRCUITRY WITH LEVEL-8 TRIP TO
PREVENT MAIN STEAM LINE FLOODING

Issue

Some designs included an interlock that prevented shutoff of the

flow of the HPCS at high water level (8) in the reactor vessel

when a high drywell pressure signal was present. Applicants were
requested to remove this interlock.
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Positi

No such system interlock exists in Unit 2.
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LICENSING ISSUE: 46 - ADDITIONAL LOCA BREAK SPECTRUM
A

The NRC staff has requested applicants to provide the following
additional LOCA analyses to complete the break spectrum:

1. An additional recirculation line break with a dlscharge
coefficient 0.6 times the design bases accident, using
the large-break model analysis.

2. An additional recirculation line break with a 0.02-sq
ft area, using the small-break model analysis.

Positi

The adequacy of the LOCA break spectrum is addressed in Section
6.3.3. Representative analyses done for the LaSalle plant
supported by confirmatory plant-unique Appendix K calculations
have been found acceptable to the NRC staff without further
commitment.

LICENSING ISSUE: 47 - LOCA ANALYSES WITH CLOSURE OF THE
RECIRCULATION FLOW CONTROL VALVE

Issue

The ECCS analyses described in Section 6.3 assume the
nonsafety-grade, recirculation flow control valve (FCV) locks at
its existing position during the LOCA. The NRC staff has
requested applicants to provide a discussion of the effects on
the analyses if it is assumed the FCV closes at a realistic rate,
and of the probability the FCV will fail in this manner.

Positi

Using the standard, approved licensing models and an assumed FCV
closure rate of 11 percent per second, generic BWR/5 analyses
showed an increase in the peak claddlng temperature (PCT) of
45°F. The generic ECCS calculations applicable to Unit 2 yield a
PCT that can accommodate this increase without violating the
2200°F limit of 10CFR50.46. It is expected that when the Unit
2-unique calculations are completed, the calculated PCT will also
be able to accommodate the 45°F increase of FCV closure.

LICENSING ISSUE: 48 - ADEQUATE CORE COOLING MAINTAINED WITH LPCI
DIVERSION

Issue

The NRC staff has asked applicants for a demonstration that

adequate core cooling would be maintained if the flow of the LPCI —
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relatively high velocity of the air flowing through the tower.
The entrained water droplets, called cooling tower drift, are
carried from the tower and, subsequently, fall to the ground
downwind from the tower.

In order to determine the environmental effects of the cooling
tower drift, a mathematical model was developed to determine the
downwind distribution of salt and water deposition and the
airborne salt concentration resulting from cooling tower
operation. A detailed description of the model and results is
contained in Appendix 2D. The model takes the following into
account:

1. Configuration and performance of the towers.
2. Drift rate.

3. Exit velocity.

4. Total dissolved solids (TDS) 1level.
5. Droplet size distribution.

6. Evaporation rate.

7. Plume buoyancy.

8. Wind speed.

9. Wind direction.

10. Wet-bulb temperature.

11. Relative humidity.

The maximum amount of drift leaving the cooling tower is assumed
to be 0.002 percent of the circulating water flow through the
tower. Monthly average TDS concentrations in the blowdown and 3
yr of onsite, hourly average meteorological data (January 1,
1974, through December 31, 1976) were used as input to the salt
drift model. Since actual TDS levels in the cooling tower are
approximately 2 times higher than those assumed in the drift
model, salt deposition and airborne salt concentration results
presented in this section and on Figures 2.3-26 and 2.3-28
through 2.3-39 are correspondingly low.

The meteorological input data used in the model consisted of wind
speed, wind direction, dry-bulb temperature, wet-bulb
temperature, and relative humidity at the 61-m (200-ft) 1level.
The difference between the dry-bulb temperature at 61 m (200 ft)

.and at 8 m (27 ft) (AT) was also used. Normally, the low-level
relative humidity would be used to determine tower performance,
but due to the large amount of missing data for this parameter,
the upper level relative humidity was chosen. A comparison of
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the relative humidities at these two levels showed an average
difference of only 4.6 percent, which has little effect on the L
salt drift model results. The results of a sensitivity test of

the drift model to relative humidity, using 1 month (December
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1974) of meteorological data, showed an ll-percent decrease in
the maximum salt deposition rate and an 8.7-percent decrease in
the maximum water deposition rate by using the 61-m (200-ft)
relative humidity in place of the 9-m (30-ft) relative humidity.

There was also a substitution of the 30-m (100-ft) wind direction
when the 61-m (200-ft) wind direction was missing to ensure that
a high percentage of data was used. This practice does not
significantly affect the salt drift results because of the very
small changes in wind direction with height between these levels.

Average annual salt deposition rates in lb/acre/yr are shown on
Figure 2.3-26. The maximum salt deposition rate was predicted to
be 0.03 g/sq m/yr (0.27 lb/acre/yr), occurring approximately
2,000 m (6,562 ft) northwest of the tower. This location is over
water. The maximum salt deposition rate predicted to occur over
land is 0.011 g/sq m/yr (0.099 lb/acre/yr) at a distance
approximately 990 m (3,248 ft) west-southwest of the tower.

Figure 2.3-27 presents annual water deposition rates in
lb/acre/yr with a maximum value of 77.4 g/sq m/yr (690.6
lb/acre/yr) occurring 2,000 m (6,562 ft) northwest of the tower.
This amount corresponds to 0.08 mm (0.003 in) of water per year.

Average monthly salt deposition rates in lb/acre/month are shown

on Figures 2.3-28 through 2.3-39. Monthly and seasonal water

deposition rates are not shown because the maximum annual amount

of 0.08 mm is insignificant compared to annual precipitation at o
the site.

In addition to the drift deposition rates, airborne salt
concentrations at ground level were also calculated. The maximum
annual average airborne salt concentration was predicted to be
0.83 x 107° mg/cu m (5.18 x 10714 lb/cu ft) at a distance of
2,400 m (7,874 ft) northwest of the tower, and the highest value
over land is predicted to be 0.56 x 107° mg/cu m (350 x 10714
lb/cu ft) at 1,067 m (3,500 ft) south of the tower. A value of
1.22 x 1073 mg/cu m (7.62 X 10712 lb/cu ft) was predicted for the
maximum hourly airborne salt concentration which occurs over the
lake at a distance of 500 m (1,640 ft) west-northwest from the
tower. The maximum hourly airborne salt concentration over land
is predicted to be 1.19 x 1073 mg/cu m (7.43 x 10711 lb/cu ft) at
a distance of 1,067 m (3,500 ft) west-southwest of the tower.

2.3.2.3.4 Cloud Development and Cloud Shadowing

The extent to which natural-draft cooling tower plumes contribute

to cloud formation can be qualitatively assessed based on

observational studies conducted at three operating natural-draft
cooling tower sites{3’). At each of these sites, cooling tower

plumes were observed to occasionally cause broken cloud decks to

become overcast and to make thin clouds thicker. Separate cloud
formations were sometimes observed to result from visible plume
formation from the cooling towers but usually at altitudes of -
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prlmary meteorological tower and the backup tower is shown on
Figure 2.3-40. Figure 2.3-40A shows the location of the inland
tower, the primary tower, and the backup tower with respect to
Unit 2 on a larger-scale map.

The primary tower is instrumented with wind direction and speed
sensors at three levels: 9 m (30 ft), 30 m (100 ft), and 61 m
(200 ft). Sigma theta is derived for each of the three wind
levels. In addition, ambient temperature is measured at the 9 m
(30 ft) level and temperature differences are determined between
the 61-m (200-ft) and 9-m (30-ft) levels. Actual instrument
elevatlons for these levels can be found in plant design
documents

Dew point temperature is obtained at the 9-m (30-ft) level. Near
the base of the tower, precipitation and barometric pressure are
also measured.

The inland 9-m (30-ft) meteorological tower is located with good
exposure in all directions and is situated away from all runways
and buildings at the Oswego County Airport. The instrumentation
provides wind speed and direction from which sigma theta values
are :calculated.

The backup wind direction and speed instrumentation is located
east of the J. A. FitzPatrick plant on a 27-m (90-ft) utility
pole. Data collected coincidentally over a three-year eriod
from the main tower and backup tower have been analyzed

Based upon this analysis and with an earlier study 1,73) by
Meteorological Environmental Services, Inc., the backup tower
measurements are in general agreement with the main tower and are
adequate for use during emergency situations.

2.3.3.2.2 Meteorological Instrumentation

The operability of the meteorological monitoring instrumentation
ensures that sufficient meteorological data are available for
estimating potential radiation doses to the public as a result of
routine or accidental release of radioactive materials to the
atmosphere. This capability is required to evaluate the need for
initiating protective measures to protect the health and safety
of the public.

The operational meteorological measurements program is de51gned
to meet the NRC recommendations at the time of installation in
midsummer 1982 and is in accordance with RG 1.23, February 1972.
Manufacturers' model numbers and specifications for the sensors
are shown in Table 2.3-4A. Component errors, as well as sensor
and system accuracies, are listed in Table 2.3-5A. Accuracy
requirements are in accordance with Section C.4 of proposed

‘Revision 1 to RG 1.23 (September 1980).

Wind Instruments All monitoring locations employ the Teledyne
Geotech or Met One Instruments three-cup anemometer and vane.
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Temperature The ambient and temperature difference systems
consist of Teledyne Geotech or Met One Instruments platinum
resistance temperature devices in aspirated housings.

Dew Point The dew point temperature is measured by General
Eastern chilled mirror system.

Brecipitation Solid and liquid forms of precipitation are
measured by a Belfort Instrument Company tipping bucket rain
gauge with a heater for subfreezing operations.

Pressure A Yellow Spring Instrument Company aneroid barometer
measures Station atmospheric pressure.

2.3.3.2.3 Processing, Storage, Display, and Recording of
Meteorological Data

Data Processing and Storage

Digital data processing at each meteorological tower is

accomplished by a remote data acquisition system (RDAS) computer.

These RDAS computers sample each sensor's analog processor at a

rate of once per second and process the data into 1-, 15-, and

60-min averages. Averaged data are transmitted via modem to a

central processing system (CPS) computer for access and storage.

Each RDAS computer is housed in an environmentally-controlled
instrument cabinet at the meteorological towers. The CPS

computer is housed in an environmentally-controlled -

meteorological computer building located at the north end of the
Unit 1 parking lot.

Displ 1T 1
Computer terminals are the interface of the meteorological data
acquisition system (MDAS) for the display of digital data. Strip
chart recorders display and record analog data. One set of strip
chart recorders, which display the parameters from all
meteorological towers, is located at the meteorological computer
building. The control room at Unit 1, Unit 2, and the J. A.
FitzPatrick plant have strip chart recorders for the key
parameters: the 61-m (200~-ft), 27-m (90-ft) backup, and either
the 9-m (30-ft) or 30-m (100-ft) wind direction and speed, as
well as sigma theta, temperature, and both temperature
differences. In addition, the Technical Support Center has strip

chart recorders for the 61-m (200-ft) and either the 9-m (30-ft)
or 30-m (100-ft) wind direction and speed.

Wind direction, speed, and sigma theta data from the backup J. A.
FitzPatrick tower are displayed in both digital and analog form
in the Unit 2 control room. These data will be used as backup to
.the primary 200-ft tower in the unlikely event that data are
unavailable from this system.
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2.3.3.2.4 Instrumentation Operability/Surveillance Requirements

The meteorological monitoring instrumentation channels shown in
Table 2.3-8 and in Technical Requirements Manual (TRM) Section
3.3.10 shall be operable at all times.

Action

Surveillance and calibration schedules are specified to comply
with RG 1.23 recommendations. Equipment checks are performed at
least weekly. Charts are changed as required. Each of the
required meteorological monitoring instrumentation channels shown
in Table 2.3-8 shall be demonstrated operable by the performance
of a daily channel check (at least once per 24 hr with a maximum
allowable extension not to exceed 25 percent of the surveillance
interval), and a semiannual channel calibration (at least once
per 184 days with a maximum allowable extension not to exceed 25
percent of the surveillance interval). Component checks and
adjustments are performed when requlred. All meters and other
equipment used in calibrations are, in turn, calibrated at
scheduled intervals.

Inspection and maintenance of all equipment is accomplished in
accordance with procedures in the instrument manufacturer's
manuals. Inspection is implemented by qualified technicians that
are capable of performlng the maintenance, if required. The
results of the inspections and maintenance performed are recorded
in a log book.

2.3.3.2.5 .Data Analysis

All data are subject to quality control checks by a meteorologist
prior to tabulation of routine summaries of wind direction,
speed, and stability. Other analyses are performed as warranted
for special projects, in addition to the routine submittal of
data for scheduled reports.

2.3.4 Short-Term (Accident) Diffusion Estimates

2.3.4.1 Objective

The objective is to provide conservative and realistic short-term
estimates of relative concentration, X/Q, at specific locations

such as the EAB and the outer boundary of the LPZ following a
hypothetical release of radioactivity from Unit 2. The
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assessment is based on the results of atmospheric diffusion
modeling and onsite meteorological data.

N
2.3.4.2 X/Q Estimates
Three possible locations where accidental radionuclide releases
can occur from Unit 2 are the tall main plant stack, the combined
radwaste/reactor building vent, and the main steam tunnel blowout
panels. Accident X/Q values are assessed at the distances and
locations shown in Appendix 2F, Table 2F-1. Both conservative
and realistic accident results are reported for the EAB and the
LPZ. 1In addition, accident X/Q values are reported for the
Visitor Information Center fence as well as the control room air
intakes. Conservative X/Q estimates are made for emergency
planning due to a hypothetical release of radioactivity from the
main stack. Furthermore, realistic estimates of X/Q values due
to a hypothetical release from the main stack and the combined
radwaste/reactor building vent are given at the population
distances. The accident X/Q values are summarized in the
following tables:

1. Table 2F-2 Conservative Short-Term Diffusion Estimates

: at the EAB, LPZ, Visitor Information Center Fence, and
the Control Room Air Intakes for Releases from the Main
Stack, the Main Steam Tunnel Blowout Panels, and the
Combined Radwaste/Reactor Building Vent.

2. Table 2F=2a Conservative Short-Term Diffusion N
Estimates at the EAB for Releases from the Main Stack -
Coastline and Land Sectors, Using 45-deg Sector Width
Distances.

3. Table 2F-2bh Conservative Short-Term Diffusion
Estimates at the EAB for Releases from the Main Stack -
Land Sectors, Using 22 1/2-deg Sector Width Distances.

4. Table 2F-2c Conservative Short-Term Diffusion
Estimates at the EAB for Releases from the Combined
Radwaste/Reactor Building Vent - Coastline Sectors,
Using 22 1/2-deg Sector Width Distance; and Land
Sectors, using 45-deg Sector Width Distances.

5. Table 2F-3 Realistic Short-Term Diffusion Estimates at
the EAB by Sector for Releases from the Main Stack.

6. Table 2F-4 Realistic Short-Term Diffusion Estimates at
the LPZ by Sector for Releases from the Main Stack.

7. Table 2F-5 Realistic Short-Term Diffusion Estimates at
the Visitor Information Center Fence for Releases from
the Main Stack.

8. Table 2F-6 Emergency Planning Short-Term Diffusion L/

Estimates for Releases from the Main Stack.
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2.3.5.3.2 Source Configuration

Radionuclides are routinely released in gaseous effluents from
two sources: the main stack and the combined radwaste and
reactor building vent. Their source characteristics are given in
Table 2G-9.

2.3.5.3.2.1 Main Stack Release

The main stack is more than twice as high as all adjacent
structures so that no building downwash is included. However, a
correction for the stack tip downwash is made in accordance with
RG 1.111 when the vertical exit velocity is less than 1.5 times
the horizontal wind speed. This correction for stack tip
downwash is given by:

C = 3D (1.5 - Wo/0) (2.3-11)
Where:
C = Downwash correction factor, m
D = Diameter of the release, m
Wo = Vertical exit velocity, m/sec
a = Mean wind speed at release height, m/sec

2.3.5.3.2.2 Vent Release

The combined radwaste and reactor building vent pointing upward
is in a rectangular structure between the reactor and turbine
buildings and is 4 m (13.2 ft) higher than the top of the reactor
building. Therefore, the vent is affected by the nearby building
aerodynamics with moderate to strong winds and is treated
differently than the main stack.

The entrainment coefficients of RG 1.111 are used to determine
the portion of the vent's effluent entrained into the
turbine-reactor building wake. The entrainment coefficients are
given by the following equations:

Ep = 2.58 - 1.58(Wo/U) for 1 <W,/Q <1.5 (2.3-12)

Ep = 0.30 - 0.06(Wo/Q) for 1.5 <Wo/T <5.0 (2.3-13)
Where:

Ep = Entrainment coefficient, dimensionless

When entrainment occurs, the entrained position of the release is
assumed to be at ground level and a building wake correction
factor (reactor building height squared) of 2,685 sgq m (28,900 sg
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ft) is used in accordance with the methodology of RG 1.111. The
building wake correction factor takes into consideration the
initial mixing of the plume within the building cavity.

2.3.5.3.2.3 Site Impacts on the Main Stack and Vent Releases

The final consideration of the source configuration is to
determine the effects, if any, of the natural-draft cooling tower
on the effluent released from the main stack and combined
radwaste and reactor building vent. The natural-draft cooling
tower is located 454 m (1,490 ft) south of the main stack and 304
m (996 ft) south of the combined radwaste and reactor building
vent. The physical dimensions of the natural-draft cooling tower
are:

1. Height above grade = 539.36 ft

2. Base diameter = 415 ft 8 in
3. Throat diameter = 259 ft 10 in
4, Exit diameter = 272 ft 11 in

Field data obtained at Rancho Seco, especially during stable
conditions, were used to determine the flow perturbations

generated by natural-draft cooling towers. The report states,

"The overall interpretation of ground-level concentrations (i.e.,
crosswind integrated concentrations and sigma-y values) are —
probably not severely distorted even when the observations are
influenced by the cooling tower wakes."(44)

Thus, the effects of the natural-draft cooling tower for both the
main stack and the combined radwaste and reactor building vent
releases during stable conditions are neglected.

The effect of the cooling tower on the main stack or the combined
radwaste and reactor building vent releases during neutral and
unstable atmospheric conditions would be to enhance the vertical
diffusion through increased mechanical turbulence and thus reduce
ground-level concentrations. Therefore, to be conservative in
the estimation of ground-level concentrations for neutral and
unstable conditions, the wake effect of the cooling tower has
been neglected.

2.3.5.3.3 Plume Rise
Plume rise is calculated according to the procedures outlined in

RG 1.111. For neutral or unstable conditions the following
equation is used:
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TABLE 2.3-7

NORTHEAST STATE SNOWFALL RECORDS ABSTRACTED BY LUDLUM

Snow Amount

Location Storm Duration (in)
New Haven, CT 24 hr 28.0
Middletown, CT 3 days 50.0
Blue Hill, MA 24 hr 28.2 .
Peru, MA 4 days 47.0
Randolph, NH 24 hr 56.0
Pinkham Notch, NH 5 days 77.0
Long Branch, NJ 24 hr 29.7
Céﬁe May, NJ 4 days 34.0
Barnes Corners, NY 24 hr 54.0%
Watertown, NY 5 days 69.0
Morgantown, PA 24 hr 38.0
Morgantown, PA 3 days 50.0
St. Johnsburg, VT 24 hr 33.0
Readsboro, VT 5 days 50.0
* Limiting case for deriving the highest 48-hr snowfall.
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TABLE 2.3-8

METEOROLOGICAL MONITORING INSTRUMENTATION

Instrument

Wind Speed

Wind Direction

Air Temperature
Difference

Minimum
Elevatijon Instruments Operable
30 £t 1
200 ft 1
30 ft 1
200 ft 1
30/200 ft 1
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design features built into the CRD system. Response by the RPS
is prompt and total scram time is short.

In the unlikely event that more than one control rod fails to
insert and the core cannot be maintained in a subcritical
condition by the control rods alone as the reactor cools down
subsequent to initial shutdown, the SLCS is activated manually to
inject soluble boron into the reactor core. The SLCS has
sufficient capacity to ensure that the reactor can always be
maintained subcritical; hence, only decay heat is generated by
the core which can be removed by the RHR system, ensuring that
the core is always coolable.

Design of the reactivity control systems assures reliable control
of reactivity under postulated accident conditions with
appropriate margin for stuck rods. The capability to cool the
core is maintained under all postulated accident conditions;
thus, Criterion 27 is satisfied.

For further discussion, see the following sections:

Principal Design Criteria 1.2.1
| Nuclear Design 4.3
Thermal-Hydraulic Design 4.4
Functional Design of Reactivity Control
System 4.6
Rgactor Protection (Trip) System 7.2
Control Systems Not Required for Safety 7.7
Accident Analysis 15

3.1.2.28 Reactivity Limits (Criterion 28)
riteri

"The reactivity control systems shall be designed with
appropriate limits on the potential amount and rate of reactivity
increase to assure that the effects of postulated reactivity
accidents can neither (1) result in damage to the RCPB greater
than limited local yielding nor (2) sufficiently disturb the
core, its support structures, or other reactor pressure vessel
internals to impair significantly the capability to cool the
core. These postulated reactivity accidents shall include
consideration of rod ejection (unless prevented by positive
means), rod dropout, steam line rupture, changes in reactor
_coolant temperature and pressure, and cold water addition."

USAR Revision 10 3.1-29 . November 1998
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Design Conformance

The control rod system design incorporates appropriate limits on
the potential amount and rate of reactivity increase. Control
rod withdrawal sequences and patterns are selected to achieve
optimum core performance and low individual rod worths. The rod
sequence control system (RSCS) prevents withdrawal other than by
the preselected rod withdrawal pattern. The RSCS function
assists the Operator with an effective backup control rod
monitoring routine that enforces adherence to established
startup, shutdown, and low-power-level operations control rod
procedures.

The control rod mechanical design incorporates a hydraulic
velocity limiter in the control rod that prevents rapid rod
ejection. This engineered safeguard protects against a high
reactivity insertion rate by limiting the control rod ejection
velocity to less than 5 fps. Normal rod movement is limited to
6-in increments and the rod withdrawal rate is limited through
the hydraulic valve to 3 in/sec.

For Cycle 7, a cycle-specific analysis has been completed for rod
withdrawal rates up to 6.0 in per second. For all other cycles,
a cycle-generic analysis has been completed for rod withdrawal
rates up to 5.0 in per second.

The accident analysis (Chapter 15) evaluates the postulated L
reactivity accidents, as well as abnormal operational transients. _
Analyses are included for rod dropout, steam line rupture,

changes in reactor coolant temperature and pressure, and cold

water addition. The initial conditions, assumptions,

calculational models, sequences of events, and anticipated

results of each postulated occurrence are covered in detail.

Results of these analyses indicate that none of the postulated
reactivity transients or accidents result in damage to the RCPB.

In addition, the integrity of the core, its support structures,

or other reactor pressure vessel internals are maintained so that

the capability to cool the core is not impaired for any of the
postulated reactivity accidents described in the accident

analysis.

The design features of the reactivity control system limit the
potential amount and rate of reactivity increase to ensure that
Criterion 28 is satisfied for all postulated reactivity
accidents.

For further discussion, see the following sections:

Principal Design Criteria 1.2.1
Control Rod Drive Systems 3.9.4.3
Nuclear Design 4.3
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TABLE 3.2-1 (Cont'd.)

TN

Quality QA
Scope Electrical Group Requirement
of Classifi- Seismic Classifi- Tornado
Supply Location cation Category cation (31,32,33.34) Protection Notes

Standby Gas Treatment System

Filter units, including electrical

heating coils P M 1E I NA I P

Automatic valves |2 M,RB 1E 1 B,C I P {51)
Piping and manual valves, essential P M, RB HA 1 R,C I P (40) (51)
Piping and manual valves, nonessential P M, RB HA HA D HA |4

Al)l other components, essential % M 1F 1 HA I P

All other components, nonessential P M,RB Hon-1F NA HA NA | 4

Primary Containment Purge System

Automatic isolation valves P RB 1E 1 B8 1 p

Piping and manual valves, essential P RB NA I o} I P

Piping and manual valves, nonessential p RB NA NA D NA 14 (50}
All other components, essential P RB Non-1E I C I P

All other components, nonessential P RB NA NA D NA P

Diesel Generator Systens

Piping, fuel oil P 0,8 NA I C I P

Valves, fuel oil P 0,S iE I C I P

Pumps, fuel oil P S NA I C I P

Pump motors, fuel oil system P S 1E I NA I P

Day tanks P S NA I C I P

Diesel fuel storage tanks P S NA I C I P

Piping, alr startup, essential P S NA I o} I |4

Valves, air startup, essential |4 S 1E I C I P

pPiping, air startup, nonessential P s NA NA D NA P

Air dryers P,GE s NA NA D NA P

Compressors, air startup P,GE S NA I D NA P (47)
Compressor motor P,GE S 1E, Non-1E 1(48) D NA P (47)
Receivers, alr startup P,GE S NA I C I P (47)
Lube o0il cooler P s NA I [of I P

Piping and valves, cooling water P S NA I I P (45)
Piping and valves, lube oil P S NA I o] I P (45)
Pumps, motors P S 1E I o] I P

Standby diesel generators p S 1E I NA I P

HPCS diesel generator GE S 1E I NA I P
USAR Revision 13 13 of 34 October 2000
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TABLE 3.2-1 (Cont'd.)

Quality QA
Scope Electrical Group Requirement
of Classifi- Seismic Classifi- Toxnado
Supply Location cation Category cation (31,32,33,34) Protection Notes

Primary Loop

Piping P RB NA NA D NA P

Valves P RB NA NA D NA P

Pumps P RB NA NA D NA P

Heat Exchangers |4 RB NA NA D NA P

Pump Motors p RB Non-1E NA NA NA P
Secondary Loop

Secondary Containment Boundary Piping P RB NA I Cc I T
Secondary Containment Boundary Valves |4 RB NA I o] I T

Piping (all other) P RB, 0O NA NA D NA P,NR
Valves (all other) P RB,0 NA NA D NA P,NR
Cooling Towers P o] NA NA D NA NR

Motor Control Center P (o] Non~1E NA NA NA NR
Pump/Cooling Tower Fan Motors P o Non-1E NA NA NA NR

Local Control Panels & Racks

Cables P RB, 0O Non-1E NA NA NA NR
Controls/Instruments Inside Reactor
Building P RB Non-1E NA NA NA P
Controls/Instruments in Yard P [¢) Non-1E NA NA NA NR
Hydrogen Water Chemistry System

Piping, Other GE,P T NA NA D NA NR
Valves, Other GE, P T NA NA D NA NR
Controls/Instruments GE, P T Non-1E NA NA NA NR
Electrical Equipment GE, P T Non-1E NA NA NA NR
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TABLE 3.2-1 (Cont’d.)

Penetration Z-98D
2RCS-001-202-2
Penetration Z-100Aa
Penetration Z-100B
2RCS-001-203-2
Penetration Z-100C
Penetration Z-100D
2RCS~-001-204-2
Penetration 2-319-2
2RCS-750-168~-2
Penetration 2-328-3

2RCS-750-151-2

Extension of Primary Containment — Reactor Building
Equipment Drain System

(DER) Penetration Z~45

2DER-002-034-2
47} The equipment and its classification also apply to the air
start system associated with the Division III (HPCS)
diesel generator.
4®) The GE compressor motor is seismic Category I. The
compressor motor starter is seismic Category NA, but it is
seismically mounted and evaluated to ensure that if
failure occurs it will not cause degradation of
safety-related equipment.

%) The storage pool gate is nonsafety related.

3%} Nonessential portions of these systems within the
containment, from the containment penetration up to but
not including the safety-related end users, are designed,
fabricated and erected to Quality Group C requirements.
The safety-related end user components function without or
upon loss of nitrogen, or are provided with safety-related
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TABLE 3.2-1 (Cont'd.)

accumulators capable of supplying the required quantities
of gas.

(51) The essential components of the GTS air supply system are
designed and installed in accordance with the
requirements of ASME III, Class 3, except ASME III Code
data reports and N-stamping are not required since GTS is
not a stamped system (See Note 40).

(1) Lease II User's Manual, "Slope Stability Analysis," by
P. J. Trudeau and J. T. Christian, August 1980, Stone &
Webster Engineering Corporation.

USAR Revision 13 34 of 34 October 2000



UPDATED SAFETY
ANALYSIS REPORT

NINE MILE POINT
NUCLEAR STATION — UNIT 2

- i
N

¥ NIAGARA
\{ MOHAWK

2




Nine Mile Point Unit 2 USAR

3.6 PROTECTION AGAINST DYNAMIC EFFECTS ASSOCIATED WITH THE
POSTULATED RUPTURE OF PIPING

Two inputs to Section 3.6 are provided. Section 3.6A is
applicable to the Stone & Webster Engineering Corporation (SWEC)
scope of supply. Section 3.6B is applicable to the GE scope of

supply.

With regard to design for protection against dynamic effects
associated with the postulated rupture of piping, the respective
GE and SWEC responsibilities are as follows:

1. GE's responsibility includes the reactor recirculation
piping only. For the recirculation piping, GE
determines the postulated break locations and the
blowdown reactions resulting from each postulated
break, and provides the restraints to restrict pipe
whip in the event that a postulated break occurs.

2. SWEC's responsibility includes the balance of piping
inside and outside containment. For all piping, except
recirculation piping, SWEC determines the break
locations and the resulting blowdown reactions, and
provides the required pipe whip restraints. 1In
addition, for all piping including the recirculation
piping, SWEC analyzes the jet impingement effects
resulting from each postulated break.

This section describes the design for protection against
postulated piping failures both inside and outside containment
including all high- and moderate-energy piping systems. This
section includes or references plant layout drawings and system
piping and arrangement drawings, and a description of how the
plant structures, systems, and components conform to related
design criteria and bases. It also demonstrates the ability to
perform a safe shutdown after a postulated piping failure of a
high- or moderate-energy system.

This section is consistent with pipe rupture criteria submitted
to the NRC by NMPC on July 31, 19781}, an excerpt from this
letter showing a comparison of the Unit 2 criteria to RG 1.46 and
Branch Technical Positions (BTP) MEB 3-1 and APCSB 3-1 is
provided in Table 3.6A-1l.

USAR Revision 13 3.6A-1 October 2000
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3.6A PROTECTION AGAINST EFFECTS ASSOCIATED WITH THE POSTULATED
RUPTURE OF PIPING (SWEC SCOPE OF SUPPLY)

3.6A.1 Postulated Piping Failures in Fluid Systems Inside and
Outside the Containment

3.6A.1.1 Design Bases
riteri

The pipe failure protection conforms to Appendix A of 10CFR50,
GDC 4, Environmental and Missile Design Bases. The overall
design for this protection is in compliance with BTP APCSB 3-1
and MEB 3-1. Compliance to RG 1.46 is discussed in Table 1.8-1.

Des Sbiect i

Protection against pipe failure effects is provided to fulfill
the following objectives:

1. To ensure that the reactor can be shut down safely and
maintained in a safe shutdown condition.

2. To ensure that radiological doses resulting from a
postulated piping failure remain below the limits of
10CFR100.

3. To ensure that containment integrity is maintained. L/'

4. To ensure that a pipe break that is not a loss of
reactor coolant does not cause a loss of reactor
coolant.

5. To ensure that a postulated piping failure with its
direct consequences and a single active component
failure do not result in unacceptable consequences
except as noted below.

Where the postulated piping failure is assumed to occur
in one of two or more redundant trains of a
dual-purpose, moderate-energy, essential system (i.e.,
one required to operate during normal plant conditions
as well as to shut down the reactor and mitigate the
consequences of the piping failure), single failures of
components in the other train or trains of that system
are not assumed since:

a. The system is designed to Category I standards.

b. Power is provided from both offsite and onsite
sources.

c. Construction, operation, and inspection are done
in accordance with quality assurance, testing, and -
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in-service requirements appropriate for nuclear
safety systems.

Examples of systems that qualify as moderate-energy,
dual-purpose, essential systems are the SWP and RHR
systems.

To ensure that minimum core cooling requirements are
maintained for pipe break events, their direct
consequences, and any single active failure as
specified in Section 3.6A.1.1, the following break
areas and break combinations are not exceeded:

a. For breaks involving recirculation piping, the
total effective area of all broken pipes
(including the effective area of the recirculation
line break) does not exceed the total effective
area of the design basis double-ended
recirculation line break (DBA).

b. Breaks involving one recirculation loop do not
result in a loss of coolant from the other
recirculation loop in excess of that which would
result from a break of the attached cleanup
connections on the suction side of the loops.

. ! £

The following assumptions are used to determine the protection
requirements:

1.

Pipe breaks or cracks are postulated to occur during
normal plant operation (i.e., reactor startup,
operation at power, hot standby, or reactor cooldown to
a cold shutdown).

Only high-energy piping, as defined in Section
3.6A.2.1.1, is capable of producing breaks.
Moderate-energy piping, as defined in Section
3.6A.2.1.2, is capable of producing only cracks.

Each longitudinal or circumferential break in
high-energy fluid system piping, or leakage crack in
moderate-energy fluid system piping, is considered
separately as a single postulated initial event
occurring during normal plant conditions.

Pipe failures (breaks or cracks) inside the containment
are not postulated concurrently with pipe failures
outside the containment.

Offsite power is assumed to be unavailable when a trip
of the turbine generator system or RPS is a direct
consequence of the postulated piping failure, unless it
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is more conservative to assume that offsite power is
available (e.g., a feedwater line break with offsite
power available leads to a larger inventory of water
for flooding considerations).

6. All available systems, including those initiated by
Operator actions, are employed to mitigate the
consequences of a postulated piping failure.

7. A whipping pipe is not considered capable of rupturing
impacted pipes of equal or greater nominal pipe
diameter and equal or greater thickness.

8. Pipe whip is assumed to occur in the plane defined by
the piping geometry, and to cause movement in the
direction of the jet reaction, unless shown to be
otherwise by analysis.

9. The fluid internal energy associated with the pipe
break reaction takes into account any line restrictions
(e.g., flow limiter) between the pressure source and
break location and absence of energy reservoirs, as
applicable.

10. Damage to the RPV from the surface impact effects of
pipe rupture does not occur due to its location
relative to piping systens.

11. Initial pipe break events are not assumed to occur in
pump and valve bodies because of their greater wall
thicknesses.

Approach

Systens, components, and equipment required to safely shut down
the plant and mitigate the consequences of postulated piping
failures (hereinafter called essential systems, components, and
equipment) are reviewed to determine their susceptibility to the
pipe failure.

Pipe breaks are evaluated for the effects of pipe whip, jet
impingement, flooding, room pressurization, and other
environmental effects such as temperature.

Pipe cracks are evaluated for wetting from spray, flooding, and
other environmental effects.

Piping system break and crack locations are determined in
accordance with Section 3.6A.2. A flow chart of activities,
sample model, and typical restraint design are shown on Figures

3.6A-1 through 3.6A-11.
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3.6A.1.2 Description of Piping Failures

A list of essential systems, components, and egquipment, or
portions thereof, is provided in Table 3.6A-72. A list of
high-energy lines, as discussed in Section 3.6A.2.1.1, is given
in Table 3.6A-73. Moderate-energy piping (Section 3.6A.2.2) is
not listed.

Composite drawings (Figures 3.6A-52 through 3.6A-60) show the
routing of high-energy piping in relation to compartments.
Nearby essential items are discussed in Section 3.6A.2.5.

Pressure response analyses are performed for the subcompartments
containing high-energy piping. For a detailed discussion of the
line breaks selected, vent paths, room volumes, analytical
methods, pressure results, etc., refer to Section 6.2.1.2 for
containment subcompartments, and Appendix 3B for subcompartments
located outside the containment.

The effects of pipe whip, jet impingement, spraying, and flooding
on essential systems, components, and equipment are discussed in
Appendix 3C.

There are no high~energy lines located near or in the main
control room. Therefore, effects upon the habitability of the
main control room from pipe break, including pipe whip, jet
impingement, and transport of steam, are not considered. Further
discussion of main control room habitability systems is provided
in Section 6.4.

There are no high-energy lines located near or in the diesel
generator building.

3.6A.1.3 Safety Evaluation
3.6A.1.3.1 Approach

An analysis of pipe failures is performed to identify those
safety-related systems, components, and equipment that provide
protective actions required to mitigate the consequences of the
postulated pipe failure.

Design features such as separation, barriers, and pipe whip
restraints are incorporated to ensure that pipe breaks and cracks
do not damage essential items to an extent that would impair the
integrity or operability of essential systems and components.

Specific design features used for protecting the essential
systems, components, and equipment, and the ability of specific
safety-related systems to withstand a single active failure

_concurrent with a postulated event, are discussed in Appendix 3C.

When the pipe layout and plant arrangement drawings show that the
effects of postulated breaks/cracks are isolated, physically
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remote, or restrained by plant design features from essential
systems or components, no further evaluation is performed.

3.6A.1.3.2 Protection Methods

The effects associated with a particular break/crack must be
mechanlstlcally consistent with the failure. Thus, actual pipe
dimensions, piping layouts, material properties, and equipment
arrangements are considered in defining the specific measures for
protection against actual pipe movement and other associated
consequences of postulated failures. Protection against the
dynamic effects of plpe failures is provided in the form of pipe
whip restraints, jet 1mp1ngement shields, barriers, compartments,
and physical separation of piping, equipment, and
instrumentation. Pipe supports are used as protective measures
in isolated cases. The specific method chosen depends on
physical limitations such as accessibility, maintenance, and
proximity to other essential systems, components, and equipment.
Protective measures utilized to meet these requlrements consider
access requirements for conducting the in-service examinations
specified in the ASME Boiler and Pressure Vessel Code, Section
XT.

Separation and Enclosure

Separation is achieved to the extent practicable by plant
physical layouts that provide sufficient distances so that
essential systems and components are separated from other fluid
systems. Fluid systems that are not physically separated from
essential systems and components are enclosed, when practical,
within structures or compartments designed to protect nearby
essential systems and components. Alternatively, essential
systems and components may be enclosed within structures or

compartments de51gned to withstand the effects of postulated
piping failures in nearby fluid systems.

F . 1 shield

In many cases protection requirements are met by walls, floors,
columns, abutments, and foundations. Where adequate protection
does not exist due to separation, additional barriers,
deflectors, or shields are provided as necessary.

Pipj Restraint Protecti

Pipe restraints for protection against pipe Whlp as a result of
high-energy pipe breaks are provided except in cases described as
follows:

1. The piping is either physically separated (or isolated)
from any essential safety-related structure, system, or
component required to place the plant in a safe
shutdown condition, or the piping is restrained from
whipping by plant design features such as concrete
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encasement or other structures or compartments designed
for jet impingement and pipe whip loads. These loads
are applied either at the most critical locations of
the protective structures or at locations determined in
Appendix 3C.3.1.

2. Following a single break, unrestrained pipe movement of
either end of the ruptured pipe could not damage, to an
unacceptable level, any structure, system, or component
required to place the plant in a safe shutdown
condition.

3. The energy associated with the whipping pipe is
demonstrated to be insufficient to impair, to an
unacceptable level, the safety function of any
structure, system, or component required to place the
plant in a safe shutdown condition.

The design criteria for restraints are given in Section
3.6A.2.3.2.

3.6A.1.3.3 Specific Protection Measures

Nonessential systems and system components are not required for
the safe shutdown of the reactor, nor are they required for the
limitation of the offsite release in the event of a pipe rupture.
However, while none of this equlpment is needed durlng or
following a pipe break event, plpe Whlp protection is provided in
specific cases where the broken pipe in the nonessential system
could adversely impact an essential system or component.

The pressure, water level, and flow sensor instrumentation for
those essential systems requlred to function during or after
accident conditions are protected from pipe rupture effects.

High-energy fluid system piping restraints and protective
measures are de51gned in such a way that a postulated break in
one pipe could not, in turn, lead to rupture of other nearby
pipes or components if the secondary rupture could result in
consequences that would be considered unacceptable for the
initial postulated break.

Pipe rupture restraints are located such that the unrestrained
portion will not form a plastic hinge at the restraint. This
criterion precludes tip deflection from adversely affecting
safety-related equipment.

A postulated rupture in the piping in Unit 1 does not affect the
capability for safe shutdown of Unit 2 and vice versa. There are
no shared safety systems between Unit 1 and Unit 2.

"For any postulated plpe rupture, the structural and leak-tight
integrity of the containment structure is maintained.
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To maintain the ability to scram the reactor in the event of a
pipe rupture, the CRD withdraw lines are protected from pipe
break events so that no more than one in any rod array is allowed
to be completely crimped (totally blocked). Complete severance
of withdraw lines will not affect the scram function. Protection
for the CRD insert lines is not required during normal reactor
operation since a reactor pressure of 450 psig or higher (CRD
insert 1lines principal backup) could adequately scram the control
rods even with a complete loss of insert lines. Routing of
high-energy lines in the vicinity of the CRD withdraw lines is
strictly controlled by design measures.

The escape of steam, water, combustible, or corrosive fluids,
gases, and heat in the event of a pipe rupture does not preclude:

1. Habitability of the main control room.

2. The ability of essential instrumentation, electric
- power supplies, components, and controls to perform
their safety function.

The potential for damage to both independent high-pressure EcCCS

systems (ADS and HPCS) in the event of a partial break in the
pressurized portion of the HPCS has been considered. No portion

of the normally-pressurized HPCS system is located within jet
impingement distance of any component considered essential to the
operation of the ADS, and vice versa. [\/

3.6A.2 Determination of Break Locations and Dynamic Effects
Associated with the Postulated Rupture of Piping

3.6A.2.1 Criteria Used to Define Break and Crack Location and
Configuration

3.6A.2.1.1 Definition of High-Energy Fluid System
High-energy fluid systems are defined as those systems or
portions of systems that during normal plant conditions are

either in operation or are maintained pressurized under
conditions where either or both of the following are met:

Maximum temperature exceeds 200°F, or

Maximum pressure exceeds 275 psig.
Normal plant conditions are defined as the plant operating
conditions during reactor startup, power plant operation, and
reactor cold shutdown, but excluding test modes.

3.6A.2.1.2 Definition of Moderate-Energy Fluid System

Moderate-energy fluid systems are defined as those systems or
portions of systems that during normal plant conditions are
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either in operation or are maintained pressurized under
conditions where both of the following are met:

Maximum temperature is 200°F or less, and
Maximum pressure is 275 psig or less.

Piping systems are classified as moderate-energy systems when
they operate as high-energy piping for only short operational
periods in performing their system functions, but for the major
operational period qualify as moderate-energy fluid systems. An
operational period is considered "short" if the total fraction of
time that the system operates within the pressure-temperature
(P-T) conditions specified for the high-energy fluid system is
less than 2 percent of the total operating time for which the
system is designed.

3.6A.2.1.3 Postulated Pipe Breaks and Cracks

A postulated pipe break is defined as a sudden, gross failure of
the pressure boundary either in the form of a complete
circumferential severance (guillotine break) or as the
development of a sudden longitudinal, uncontrolled crack
(longitudinal split), and is postulated for the high-energy fluid
system only. For moderate-energy fluid systems, pipe breaks are
confined to the postulation of controlled cracks in piping and
branch runs. These cracks affect the surrounding environmental
conditions only, and do not result in whipping of the cracked

pipe.

Portions of piping systems that are isolated from the source of
the high-energy fluid during normal plant conditions are exempted
from consideration of postulated pipe breaks. This includes
portions of piping systems beyond a normally closed valve. Pump
and valve bodies are also exempted from consideration of pipe
break because of their greater wall thickness. Internal missiles
that might be generated from failures of these components are
evaluated as discussed in Section 3.5.1.

A high-energy piping system break is not postulated
simultaneously with a moderate energy piping system crack.

Effects of moderate-energy leakage cracks inside the containment
are bounded by DBA (large- and small-break LOCA) considerations.
Environmental effects, including effects from spraying and
flooding as well as from jet impingement and pipe whip, are less
severe for moderate-energy pipe cracks than for LOCA events.
Therefore, safety-related equipment which is qualified to
function post-LOCA is also available to mitigate the consequences
of moderate-energy line cracks.

USAR Revision 13 3.6A-9 October 2000



Nine Mile Point Unit 2 USAR

3.6A.2.1.4 Exemptions from Pipe Whip Protection Requirements

Protection from pipe whip need not be provided if any one of the

following exists:

1. Piping is classified as moderate-energy piping.

2. Following a single postulated pipe break, the piping
for which the unrestrained movement of either end of
the ruptured pipe in any feasible direction cannot

impact any structure, system, or component important to

safety.

3. Piping for which the internal energy ievel associated
with whipping is insufficient to impair the safety
function of any structure, system, or component to an

unacceptable level.

Any line restrictions (e.g., flow

limiters) between the pressure source and break
location, and the effects of either a single-ended or
double-ended flow condition are accounted for in the
determination of the internal fluid energy level
associated with the postulated pipe break reaction.
The energy level in a whipping pipe is considered
insufficient to rupture an impacted pipe of equal or
greater nominal pipe size and equal or heavier wall

thickness.

3.6A.2.1.5 Postulated Pipe Break Locations
~riteria f ide the Contai I

For ASME Section III, Safety Class 1 piping systems within the
containment, design basis piping break locations are selected

using the following

criteria:

1. At the terminal ends including:

a. Piping, pressure vessel, or equipment nozzle
intersections.

b. High energy-moderate energy boundary.

c. A branch connection to a main run unless all the
following are met:

(1)

(2)

USAR Revision 13

The branch and main runé are of comparable
size and fixity (i.e., the nominal size of
the branch run is at least one-half that of

the main run),

The intersection is not rigidly constrained

by the building structure, and
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(3) The branch and main runs are modeled as a
common piping system during the pipe stress
analysis.

At the intermediate locations between the terminal ends
selected by either of the following criteria:

a.

At each fitting (e.g., elbow, tee, cross, flange,
and nonstandard fitting), welded attachment, and
valve, or

At locations where the maximum stress range for
the normal and upset plant conditions and for an
OBE exceeds 2.4 S, calculated by Equation (10)
and either Equation (12) or (13) in ASME Section
III, Paragraph NB-3653; and at locations where the
cunmulative usage factor (CUF)*, U, derived from
the piping fatigue analysis, under the loadings
associated with OBE and operational plant
conditions exceeds 0.1. S, is the allowable
stress intensity as specified in ASME Section III,
Subparagraph NB-3213.1.

If, as a result of piping reanalysis of the
original design configuration, the highest stress
or CUF location shifts for any initially
determined arbitrary intermediate break location,
the original postulated arbitrary break location
need not change unless a redesign of the piping
resulting in a change in pipe parameters
(diameter, wall thicKness, routing) is required,
or the dynamic effects from the new (as-built)
intermediate break locations are not mitigated by
the original pipe whip restraints and jet shields.

For ASME Section III, Safety Class 2 and 3 piping systems, break
locations are postulated by the following criteria:

1. At the terminal ends.
2. At the intermediate locations between the terminal ends
selected by either of the following criteria:

a. At each pipe fitting (e.g., elbow, tee, cross,
flange, and nonstandard fitting), welded
attachment, and valve, or

b. At each location where the stress associated with
normal and upset plant conditions and an OBE event
calculated by Equations (9) plus (10) in Paragraph

* Specified in ASME Section III, Subparagraph NB-3222.4.
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NC-3652 of ASME Section III exceeds 0.8 (1.2
SptSa) .

Shp = Allowable stress at the elevated temperature
calculated according to ASME Section III,
Subarticles NC-3600 and ND-3600 for Safety
Class 2 and 3 components, respectively.

Sp = Allowable stress range for the expansion
stress calculated according to ASME Section
III, Subarticle NC-3600 and ANSI B31.1.

If a fatigue ana1y51s is performed at any intermediate
locations between the terminal ends where the CUF under
the loading associated with OBE and operational plant
conditions exceeds 0.1.

~riteria f outside the Contai I

The follow1ng criteria are used to

define break and crack locations in high-energy fluid systems
out51de the containment:

1.

Fluid Systems Separated from Essential Structures,
Systems, and Components Breaks are not postulated in

high-energy piping at locations that are isolated or
physically remote from essential equipment, structures,
and the containment.

Breaks are not postulated in the portions of
high-energy piping between the containment isolation
valves, outside and inside containment. Breaks are not
postulated in the portions of high-energy piping
between the isolation valve and the first restraint or
groups of restraints designed to protect these portions
of piping. Containment isolation valve pipe whip
restraints are capable of resisting bending and
torsional moments produced by a postulated piping
failure outboard of the first restraint or group of
restraints beyond the containment isolation valves.

Restraints are designed to withstand the loadings
resulting from a postulated piping failure, so that
neither the isolation valve operability nor the
leak-tight integrity of the associated containment
penetration will be impaired. These portions of piping
are designed to meet the requirements of ASME Section
III, Subarticle NE-1120, and the following additional
de51gn requirements, whlch are in conformance with
Revision 1 (July 1981) of SRP 3.6.2 and BTP MEB 3-1,
the documents applicable at the time the analysis was
performed:
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a. The following design stress and fatigue limits are
not exceeded for Safety Class 1 piping:

(1) The maximum stress range between any two load
sets (including the zero load set),
calculated by Equation (10) in Paragraph
NB-3653, ASME Section III, for those loads
and conditions thereof for which Level A and
Level B stress limits have been specified in
the design specification, including an OBE
event transient, do not exceed 2.4 S,. If
the calculated maximum stress range of
Equation (10) exceeds 2.4 S,, the stress
ranges calculated by both Equations (12) and
(13) in Paragraph NB-3653 will meet the limit
of 2.4 Sg.

(2) The CUF is less than 0.1.

(3) The maximum stress, as calculated by Equation
(9) in Paragraph NB-3652, under the loading
resulting from a postulated piping failure
beyond these portions of piping does not
exceed 2.25 Sp, except that following a
failure outside containment, the pipe between
the outboard isolation valve and the first
restraint may be permitted higher stresses
~ provided a plastic hinge is not formed.

b. The following design stress limits are not
exceeded for Safety Class 2 and nonnuclear piping
in the break exclusion area:

(1) The maximum stress ranges do not exceed 0.8
(1.2 Sp+Sa), as calculated by Equations (9)
and (10) in Paragraph NC-3652, ASME Code
Section III, considering normal and upset
plant conditions (i.e., sustained loads,
occasional loads, and thermal expansion) and
an OBE event.

(2) The maximum stresses do not exceed 1.8 S, as
calculated by Equation (9) in Paragraph
NC-3652 under the loadings resulting from a
postulated piping failure of fluid system
piping beyond these portions of piping.

C. The following design stress limits are not
exceeded for Safety Class 3 piping between the
outboard isolation valve and the first restraint:

(1) The maximum stress ranges do not exceed 0.8

: (1.2 Sy+Sp), as calculated by Equations (9)
~— and (10) in Paragraph NC-3652, ASME Code
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Section III, considering normal and upset
plant condltlons (i.e., sustained loads,
occasional loads, and thermal expansion) and
an OBE event.

(2) Following a pipe failure outside the
containment, the formation of a plastic hinge
is not permltted in the piping between the
outboard isolation valve and the first pipe
whip restraint, or group of restraints, to
assure the operablllty of the isolation
valve.

d. Welded attachments for pipe supports or other
purposes to these portions of piping are avoided,
except where detailed stress analysis demonstrates
compliance with the limits discussed in Items 2a
and 2b.

e. The number of circumferential and longltudlnal
piping welds and branch connections is minimized.

f. The length of these portions of piping is reduced
to the minimum length practicable.

g. The de51gn of pipe anchors or restraints (e. g.,
connections to containment penetratlons and pipe
whip restraints) does not requlre welding directly e
to the outer surface of the piping (e.g., flued
integrally-forged pipe fittings are used), except
where such welds are capable of 100-percent
volumetric ISI. This criterion is also applicable
to the portion of piping between the containment
and the inside containment isolation valves.

h. For these portlons of high-energy fluid system
piping, preservice and subsequent in-service
examinations are performed in accordance with the
requirements specified in ASME Section XI. During
each 1nspectlon interval, as defined in IWA-2400,
an ISI is performed on all nonexempt ASME Code
Section XI circumferential and longitudinal welds
within the break exclusion region for high-energy
fluid system piping. These inspections consist of
augmented volumetric examinations (nominal pipe
size greater than or equal to 4 in) and augmented
surface examinations (nominal pipe size less than
4 in) such that 100 percent of the previously
defined welds are inspected at each interval. The
break exclusion zone consists of those portions of
high-energy fluid system piping between the moment
limiting restraint(s) outside the outboard
containment isolation valve and the moment
limiting restraint(s) beyond the inboard
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containment isolation valve. The choice of the
restraint(s) that define the limits of the break
exclusion zone is based upon those restraint(s)
which are necessary to ensure the operability of
the primary containment isolation valves.

i. Regardless of the fact that all conditions above
have been met, a crack is postulated in the main
steam or feedwater piping in the main steam
tunnel. The crack in the pipe, equal in area to a
single-ended pipe rupture, is considered a
singular event. Pipe whip and jet impingement are
not considered, and a single active failure is not
taken as a concurrent event.

3. Balangéfnf_2iping_Qntside_:he_Cnntainment

a. Breaks in ASME Section III, Safety Class 2 and 3
piping and in nonnuclear class piping that is
seismically analyzed and supported are postulated
at the following locations in each piping and
branch run (except those portions of fluid system
piping identified in Items 1 and 2):

(1) At términal ends of the pressurized portions
of the runs.

(2) At intermediate locations selected by either
of the following criteria:

(a) At each pipe fitting (e.g., elbow, tee,
cross, and nonstandard fitting), welded
attachment, and valve, or, if the run
contains no fittings, at one location at
each extreme of the run within the
protective structure (a terminal end, if
located within a protective structure,
may substitute for one intermediate
break). '

(b) At each location where the stresses
associated with normal and upset plant
conditions and an OBE event exceed 0.8
(1.2 Sup+Sp), as calculated by Equations
(9) and (10), Paragraph NC-3652 of ASME
Section III, for Safety Class 2 and 3

piping.
b. Breaks in nonnuclear safety class piping not
seismically qualified are postulated at the
following locations in each piping or branch run:

(1) At terminal ends of the pressurized portions
of the runs.
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(2) At each pipe fitting, welded attachment, and
valve.

These breaks are sufficient to establish the worst
pipe break effects since:

(1) The piping-is physically remote from
essential equipment and structures, or

(2) There are a large number of pipe breaks
postulated on the 'same line in the same area
due to a large number of pipe fittings or
attachments on the pipe, or

(3) For nonseismic piping in close proximity to
safety-related systems, components, or
structures, either the piping is seismically
analyzed and supported or other protection is
provided.

- i The following criteria are used to

define crack locations in moderate-energy fluid systems outside
the containment:

1.

For the purpose of satisfying the separation provisions
of plant arrangement, a review of the piping layout and
plant arrangement drawings is conducted. Safe shutdown
systems are isolated or located physically remote from
the effects of through-wall . leakage cracks, to the
extent this is practlcal.

Leakage cracks are not postulated in those portions of
piping between the isolation valve and the containment,
provided they meet the requirements of ASME Section
III, Subsubarticle NE-1120, and are designed so that
the maximum stress range associated with normal and
upset plant conditions and an OBE event does not exceed
0.4 (1.2 Sp+Sp) (as calculated by Equations (9) and
(10) , Paragraph NC-3652 of ASME Section III, Safety
Class 2 piping).

Cracks are not postulated in moderate-energy fluid
system piping located in an area in which a break in
hlgh-energy piping occurs. Where a postulated leakage
crack in the moderate-energy fluid system piping
results in more limiting environmental conditions than
a break in proximate high-energy fluid system piping,
the provisions identified under Item 4 below are
applied.

Through-wall leakage cracks are postulated in fluid
system piping, except where exempted under Items 1, 2,
and 3 above, or where the maximum stress range,
associated with normal and upset plant conditions and
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an OBE event, in these portlons of ASME Section III,
Safety Class 2 or 3 piping and nonnuclear piping is
less than 0.4 (1.2 Sup+Sp) (as calculated by Equations
(9) and (10), Paragraph NC-3652 of ASME Section III).
The cracks are postulated to occur individually at
locations that result in the maximum effects from fluid
spray and flooding. Only environmental effects that
develop from these cracks are considered.

5. Through-wall leakage cracks, instead of breaks, are
postulated in the piping of those fluid systems that
qualify as high-energy fluid systems for only short
operational periods, but qualify as moderate-energy
fluid systems for the major operational period. An
operational period is considered short if the fraction
of time that the system operates within the P-T
conditions specified for high-energy fluid systems is
less than 2 percent of the time that the system
operates as a moderate-energy fluid system (e.g.,
systems such as the reactor RHR system qualify as
moderate-energy fluld systems).

3.6A.2.1.6 Design Basis Break/Crack Types and Orientation
i E tial Pi ; ]

Circumferential breaks are postulated in high-energy fluid system
piping at the locations specified in Section 3.6A.2.1.5 except:

1. For nominal pipe size of 1 in or less.

2. Where it is determined by detailed stress analysis that
the stress in the circumferential direction is at least
1.5 times that in the axial direction at the location
of maximum stress.

Where break locations are selected at pipe fittings without the
benefit of stress calculations, breaks are postulated at the
piping weld to each fitting, valve, or welded attachment. If
detailed stress analyses or tests are performed, the maximum
stressed location in the fitting may be selected 1nstead of the
pipe-to-fitting weld.

Circumferential breaks are assumed to result in pipe severance
and separation amounting to at least one-diameter lateral
displacement of the ruptured piping sections unless phy51ca11y
limited by piping restraints, structural members, or piping
stiffness as may be demonstrated by inelastic analy51s.

The dynamic force of the jet discharge at the break location is
‘based on the effective cross-sectional flow area of the pipe and
on a calculated fluid pressure as modified by an analytically or
experimentally determined thrust coefficient. Limited pipe
displacement at the break location, line restrictions, flow
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limiters, positive pump-controlled flow, and the absence of
energy reservoirs is taken into account, as applicable, in the
reduction of jet discharge.

Pipe whipping is assumed to occur in the plane defined by the
piping geometry and configuration, and is assumed to cause pipe
movement in the direction of the jet reaction, unless shown to be
otherwise by analysis. :

I .I i. ] E. ) E ] i

Longitudinal breaks are postulated in high-energy fluid system
piping at the locations specified under circumferential pipe
breaks, except: :

1. For nominal pipe sizes smaller than 4 in.

2. Where it is determined by detailed stress analysis that
the stress in the axial direction is at least 1.5 times
that in the circumferential direction at the location
of maximum stress.

3. At terminal ends.
4, At intermediate locations where the criterion for a

minimum number of break locations must be satisfied,
except where it is determined by detailed stress

analysis that the stress in the circumferential —
direction is at least 1.5 times that in the ‘axial
direction. '

Longitudinal breaks are assumed to result in an axial split
without pipe severance. Splits are located (but not
concurrently) at two diametrically opposed points on the Piping
circumference in such a way that a jet reaction causing
out-of-plane bending of the piping configuration results.
Alternately, a single split may be assumed at the section of
highest stress as determined by detailed stress analysis.

The dynamic force of the fluid jet discharge is based on a
circular break area equal to the effective cross-sectional flow
area of the pipe at the break location, and on a calculated fluid
pressure modified by an analytically or experimentally determined
thrust coefficient as determined for a circumferential break at
the same location. Line restrictions, flow limiters, positive
pump-controlled flow, and the absence of energy reservoirs are
taken into account, as applicable, in the reduction of jet
discharge.

Pipe movement is assumed to occur in the directions defined by
the stiffness of the piping configuration and jet reaction
forces, unless limited by structural members or piping
restraints.
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- h-all Leal cracks (Outside the Contai I 1y)

Through-wall leakage cracks are postulated in main steam or
feedwater piping systems in containment penetration areas as
stated in Section 3.6A.2.1.5 under High-Energy Fluid Systems,
Item 2h. The following through-wall leakage cracks are
postulated in Moderate-Energy Fluid System piping at the
locations specified in Section 3.6A.2.1.5 under Moderate-Energy
Fluid Systems:

1. Cracks are postulated in moderate-energy fluid system
piping and branch runs exceeding a nominal pipe size of
1 in.

2. Fluid flow from a crack is based on a circular opening
of area equal to that of a rectangle one-half the
nominal pipe diameter in length and one-half the pipe
wall thickness in width.

3. The flow from the crack is assumed to result in an
environment that wets all unprotected components within
the compartment, with consequent flooding in the
compartment and communicating compartments. Flooding
effects are determined on the basis of a conservatively
estimated time period required to effect corrective
actions. ‘

3.6A.2.2 Analytical Methods to Define Forcing Functions and
Response Models

3.6A.2.2.1 Introduction

Pipe rupture analyses consist of calculations to determine the
fluid forces generated by the blowdown of pressurized lines,
complemented by dynamic or energy balance analyses to determine
pipe motion and impact effects (Figure 3.6A-1). Restraints for
lines 6 in and less in diameter are usually qualified on a
generic basis using an energy balance. However, restraints for
larger lines are engineered individually for each system, usually
using standard design concepts and worst-case dynamic analysis to
qualify several similar restraints in different locations. The
response of unrestrained lines is analyzed by either inelastic
dynamic analysis or energy balance analysis.

Criteria for the response analyses are as follows:

1. An analysis of the pipe run or branch is performed for
each postulated longitudinal and circumferential
rupture or, alternatively, for a worst case. Worst
cases are selected on the basis of gap, fluid force,
and piping system stiffness.

2. The loading condition of a pipe run or branch prior to
postulated rupture in terms of internal pressure,
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temperature, and stress state is that condition
associated with reactor operation at 100-percent power.

3. For a circumferential rupture, pipe whip dynamic-
analyses are only performed for that end (or ends) of
the pipe or branch that is (are) connected to a
contained fluid energy reservoir having sufficient
capacity to develop a jet stream.

4. Dynamlc analytical methods, used for calculating the
piping or piping/restraint system response to the jet
thrust developed after a postulated rupture, adequately
account for the effects of the following:

a. Mass inertia and stlffness properties of the
system.

b. Impact and rebound (if any) as permitted by gaps
between piping and restraint. :

c. Elastic and inelastic deformation of piping and/or
restraint.

d. Support boundary conditions.

5. An allowable design strain limit of 0.5 ultimate
uniform strain of the restraints is used for tensile
energy-absorbing components. For compressive e
energy-absorbing components, a design limit of 80
percent of energy-absorbing capacity is used.

6. A 10-percent increase of minimum specified yield
strength (S,) may be used to account for strain rate
effects in l1nelastic nonlinear analyses.
Alternatively, experimental data may be used to
determine the strain rate parameters for use in
nonlinear codes that monitor strain rate.

3.6A.2.2.2 Tinme-Dependent Blowdown Force

The blowdown force calculations are based on the transient
pressures, velocities, and other thermodynamic properties of the
fluid(®). 7o provide the time hlstory of pressure, velocity,
etc., the method of characteristics is used to solve the
continuity and momentum equations 51mu1taneously. A general
descrlptlon of the method can be found in most gas dynamics
textbooks(*"®). For these one-dimensional fluid mechanics
analyses, the pipe is regarded as straight, despite numerous
bends. The calculated momentum and pressure forces are applied
wherever there is a change in flow direction or cross section of
the piping to provide time-dependent loads for pipe dynamic
analysis.
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The transient forces result from wave propagation and fluid
momentum. It is assumed that pipe bends and elbows neither
attenuate the traveling pressure waves nor cause reflections.
Immediately following the rupture of a pipe, a decompression wave
travels from the break at the speed of sound relative to the
fluid. The fluids ahead of and behind the wave are at different
states. This initial blowdown condition will last until a return
signal from a pressure reservoir reaches the break. Repeated
wave reflections between the reservoir and break prevail until a
steady-state flow condition is established. Boundary conditions
that govern the flow at the break end and at the inlet from the
vessel to the pipe are applied.

The time histories of transient pressure, mass flow rate, and
other thermodynamic properties of the fluid are based on the
following equation, which includes static and dynamic effects, to
calculate the blowdown force:

F=[P3—Pa + RU?}A (3.6A-1)
144g
Where:
F = Blowdown force, 1lbg
Pe = Pressure at exit plane, psia
P, = Ambient pressure, psia
Ue = Velocity of fluid at exit plane, fps
R = Density of fluid, 1b,/ft3
A = Pipe break area, sq in
de = Gravitational constant, 1lb,~ft/lbs sec?

The effects of line friction are included in the evaluation of
steady~-state blowdown. For the calculation of the transient
fluid response, however, friction may or may not be considered.

sul led Nonflashing Haterli lowd

Transient Flow Immediately following the rupture, a flow
disturbance propagates from the break at a speed of sound
relative to the fluid, leaving the fluid behind the wave at a
thermodynamic state of U, and P = P;. The governing equation
across the wave is:

AP =+ —— AU (3.6A~2)
g
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Where:
AP = Differential pressure across wave, psia -
AU = Differential velocity across wave, fps
c = Speed of sound in fluid, fps

When the disturbance reaches a pressure reservoir, it is
reflected and travels toward the break end. The boundary
conditions that govern the flow at the break location and at the
inlet to the pipe (from the reservoir) are:

P. = P,
P =P - RU; (3.6A-3)
2g
Where:
Pj = Pressure at pipe inlet, psia

U; = Velocity of fluid at pipe inlet, fps

Pe,P, = Pressure at the break location, psia

Py = Reservoir pressure, psia —

The initial blowdown flow remains constant until the disturbance,
which is reflected from the vessel, reaches the break end. Then
it is reflected again, and that brlngs a change of blowdown flow.
These repeated wave transmissions and reflections continue until
the steady-state flow is established.

Steady-State Flow For steady-state flow, the blowdown forcing
function calculations become:

Z(P"P_ A le PA (3.6A-4)
° 1+—=
D

F=

which is derived by applylng Bernoulli's equation across the pipe
and by using the expression for the forcing function calculation.

Where:
Le = Total equivalent length of pipe friction, ft
f = Friction factor (Reynolds number and pipe surface

roughness dependent) —
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D = Pipe inside diameter, ft

Steamline Blowdown Transient Flow Steam is treated as an ideal,
single-phase gas with a constant specific heat ratio, k, of 1.3.

Except for the case of steady-state blowdown flow, the flow is
assumed to be isentropic with negligible pipe friction. The
characteristic method, which is a finite difference approximation
using the principle of characteristics, is used as a basis for
the numerical solution of the continuity and momentum
equationsrLB). The transient pressure, mass flow rate, and
other thermodynamic properties are then used to calculate the
transient-state forcing function.

Immediately following the break, a decompression wave travels
into the pipe toward the pressure reservoir. The fluid in front
of the wave is at a state:

U; =0
c; =C (3.6A-5)
Where:
U3 = Velocity of fluid in front of the wave, fps
" Co = Speed of sound in fluid with respect to the state
of fluid at the reservoir, fps
C; = Speed of sound in fluid in front of wave

The fluid state at the exit is at the sonic condition, because
the initial pressure was sufficiently high(g):

e = e =T 0.8695 fork =13 (3.6A-6)

The blowdown force can be calculated as:

2 2 2
F = [—}—)i o REC } P,A = [P‘ + .2: [C) —R"c”] P,A

P, gpP, P, C.) gP,
(3.6A-7)
The pressure ratio across the wave is:
P TYX 2k 2k
S = | = = -& k=l = ————2 k1 = 0,298 (3.6A-8)
P, \T, C, k+1
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Where:

T = Temperature, and the density ratio is:

s (2 - (9™ (2
R, \pr/J \c, - \k+1

Therefore, the blowdown force can be reformulated as:

©

2k

=)
F =@1+k) [%J P.A=0685PA (3.6A-9)

The blowdown force is constant until a return signal from the
pressure source reaches the break. When the wave reaches the
reservoir, it is reflected as a compression wave. The boundary
condition at the pressure lies on the steady-state ellipse:

(QJ k—l[y_sz_l (3. 6a-10)
C 2 \C |~ ’

[ o

which is the energy equation applying across the vessel-pipe
inlet. The boundary condition for this case is:

U?
T =T +— (3.6A-11)
2CP
Where:
€ = Constant pressure specific heat of a fluid, Btu/lbm
°F
i = Sstate at the inlet to the pipe
Pbm'e ft*
J = 778 x 32.2 = 25,052 -
Btu e Sec
Steady-State Flow If the steady state is reached, the flow in

the pipe is uniform, and if the pressure in the pressure vessel
remains high, then the boundary condition at the break always
lies on the sonic line, that is:

U* C*
cC C

o

(3.6A-12)

o
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Then from the critical flow condition:

U* C* 2
= — = [—— = 0.9325 3.6A-13
Cc, C, ¢k+1 : ( )
Where:
*# = Critical flow condition

Then, the steady-state blowdown force is:

k

* * (77%)2 k-1
F=[P + R*(U* ]poA=(1+k)[——g—)“PoA=1-255P0A
P, g k+1

(3.6A-14)

For steady-state flow with friction losses, the analysis is based
on the theory of compressible flow with friction(®). The pipe
friction is the chief factor bringing about the change of fluid
properties in the flow. A curve that describes the variation of
steady-state steam blowdown force versus friction parameter fL/D
is shown on Figure 3.6A-2.

3.6A.2.2.3 Simplified Blowdown Analysis
A conservative steady-state forcing function may be used for

calculations based on the energy balance method. The function
has a magnitude of:

T = KPA (3.6A-15)
Where:
P = System pressure prior to pipe break, psia
A = Pipe break area, sq in

K = Thrust coefficient
Theoretical maximum K values are as follows:
1.26 for saturated steam, water, and steam/water mixture
"2.00 for nonflashing subcooled water
Where pipe rebound may occur upon impact on the restraint, an
amplification factor between 1.0 and 1.1 is applied to the above
.force. Justification for the use of amplification factors less
than 1.1 can be found in Reference 13. In this reference, the

results of nonlinear dynamic analysis were compared to the
results of the corresponding analyses based on the energy balance
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method, which assumes constant blowdown forces and instantaneous
development of a dynamic plastic hinge. The pipe will rotate
around the hinge as a rigid body. The appropriate correlation
factors required to match the energy balance results with the
dynamic analyses results were correlated to design parameters
such as restraint location from the break, yield strength of
energy-absorbing components, and restraint gap. It was shown
that the correlation factors were related to a single,
nondimensional parameter and could be limited to a value of 1.0
if appropriate design parameters were chosen. Since actual
results and designs for Unit 2 were used in the reference
analysis, this validates the use of factors less than 1.1.
Alternatively, the maximum fluid force during the energy input
phase, as determined by the detailed methods of Section
3.6A.2.2.2, may be used. In determining this maximum, a brief
initial force of PA may be ignored since the initial pipe
velocity is low and the resulting work input is inconsequential.
The above amplification factor for rebound is also included.

3.6A.2.2.4 Lumped-Parameter Dynamic Analysis

The piping system is modeled mathematically as a series of beam
elements connected at nodes. The geometry of the model matches
that of the pipe. The distributed mass of the pipe and contained
fluid is modeled as lumped masses located at the nodes. The beanm
elements have the stiffness properties of the pipe in the elastic
range and approximate the plastic behavior after yield.

Before a rupture, the pipe is stressed by internal pressure, but
remains in static equilibrium. When initial conditions have a
significant effect on the parameters being calculated, such as
stresses in break exclusion regions or loads on attached
components, this effect is considered.

As a circumferential break propagates before the pipeline breaks
up into two sections, the load-carrying metal area at the break
of the pipe decreases so that a force unbalance results. The
force initially transmitted across the break is assumed to drop
linearly to zero in 1 msec. After the break, the forces exerted
on the pipe by the fluid are determined by the time-dependent
blowdown force derived in Section 3.6A.2.2.2. Similarly, for a
longitudinal split, the crack propagation speed limits the rate
at which the split opens, so a l-msec force rise time is assumed.
Other break opening times may be used if justified.

Subsequent to a postulated rupture, the inelastic system response
is analyzed by the use of an elastic-plastic lumped-mass beam
element computer code such as DINASAW or LIMITA (Appendix 3A4).
The analysis considers the free motion of the pipe through a gap,
if one exists, using the appropriate initial conditions and the

fluid blowdown forces as calculated in Section 3.6A.2.2.2. The

mathematical model includes the restraint or barrier, and
sometimes a member simulating the local crush resistance of the
pipe. Rebound effects are considered by automatically connecting
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and disconnecting that member for -impact and rebound,
respectively.

le I {c Analvsi

Pipe rupture restraint 2RHS*PRR004 inside the containment limits
the motion of the RHR line following a. circumferential break at
the elbow. The restraint is an omnidirectional-type restraint
(Figure 3.6A-10) with a 1.815-in gap between the hot pipe and the
restraint.

The analysis of the pipe~restraint interaction used the LIMITA
computer codes. The finite-element model is shown on Figure
3.6A-3. The fluid forces depicted on Figure 3.6A-4 were applied
to the pipe elbow as shown on Figure 3.6A-3.

The restraint reaction load is shown on Figure 3.6A-5. The
maximum restraint load is 388 kips and the maximum deformation of
the honeycomb panel is 2.62 in. The corresponding working strain
is 0.524 in/in, which is less than the allowable strain of 0.56
in/in.

3.6A.2.2.5 Energy Balance Analysis

The energy balance technique for analyzing pipe impact equates
the work done by the escaping fluid to the energy absorbed in
deforming the ruptured pipe and the impacted target. A
steady-state -blowdown force is used for the energy balance
analysis. The magnitude of the force is described in Section
3.6A.2.2.3.

The input energy of the system is determined by multiplying the
pipe displacement at the break end by the component of the fluid
blowdown force in the direction of the displacement.

The input energy is:

E=FxD (3.6A-16)

Where:
F =  Component of blowdown force in direction of pipe
displacement, 1lb
D = Displacement of break end of pipe, in

The strain energy absorbed during pipe whip and impact consists
of the energy absorbed by pipe bending, Ep,, the energy absorbed
by pipe crush during impact, Epe, and the energy absorbed by
deformation of the target, Eg.

'To determine postimpact target deformation and the peak reaction

force, the input energy is equated to the strain energy absorbed
by the pipe and target. The energy absorption characteristics of
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the pipe crush and target deformation are calculated on the basis
of the displacement integral of the appropriate force~deformation
curves. :

Sample Fpnergy Balance Analysis
The same RHR restraint, 2RHS*PRR004 (Figure 3.6A-6), is analyzed

here by the energy balance technique. The energy input from the
fluid blowdown force is:

Ep = F, (g + d) ( LLj L} (3.6A-17)
h
Where:
Fp, = Fluid blowdoﬁn force, kips
= Acceleration gap of restraint, in
d = Restraint deflection, in
"Ln = Length from break to plastic hinge, in
‘L = Length from break to restraint, in

The ratio Ly/(Ly-L) represents the increased pipe displacement at
the break, compared to displacement at the restraint, due to the
assumed pipe rotation about a plastic hinge.

The fluid force is calculated:

Fp = k. kePoA = 287 kips (3.6A-18)
Where:
Ky = Rebound factor (1.1)
k¢ = Thrust coefficient (0.92), reduced from 1.26 after
accounting for friction between the source and break
P, = 1