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NRC RAI 3.6-22

We are not aware of any plans to use Leak Before Break (LBB) evaluation techniques for
the ESBWR however LBB is described or referred to in several areas of the DCD. This
primarily involves ESBWR DCD Tier 2, Revision 1,Section 3.6.3 and Appendix 3E, but it
also includes references to LBB in ESBWR DCD Tier 1, Revision I and in other areas of
the ESBWR DCD Tier 2, Revision 1. Please describe your plans to use LBB or remove
discussions related to LBB from the DCD if it is not to be part of the certified design.

GE Response

LBB will not be used in ESBWR design due td conservative piping stress limits. LBB
will be removed from the DCD and the Appendix 3E content will be removed.

DCD Impact

DCD Tier 2 Subsection 1.2.2.15.1, Table 1.9-3, Table 1.9-20, Table 1.10-1, Table 3.2-1,
Subsection 3.6, Subsection 3.6.3, Subsection 3.6.6, Table 3.9-2, Appendix 3E will be
revised as noted in the attached markup.
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NRC RAI 14.3-93

Provide ITAAC in DCD Tier 1 for the Circulating Water System or provide the rational
for not including it. The acceptance criteria should include an as-built inspection of the
system, testing to demonstrate the system is functioning properly, and testing of the
alarms and controls in the main control room.

GE Response

This RAI requests Tier 1 or ITAAC changes and/or additions; therefore, it has been
reviewed per GE internal Tier 1 content determination guidelines, which are based on
draft SRPs 14.3 through 14.3.11 and DG-1145 (as of July 31, 2006). This response is
provided consistent with those guidelines. The following includes some of regulatory
bases used to develop the GE Tier 1 content determination guidelines.

Draft SRP 14.3, Appendix A, Section IV, first paragraph states, “While the Tier 1
information must address the complete scope of the design to be certified, the amount of
design information is proportional to the safety-significance of the structures and systems
of the design.” Therefore, a graded approach, based on safety functions, is used for
determining the amount of detail in the Tier 1 design descriptions (DD) and ITAAC.

Draft SRP 14.3, Appendix A, Section IV, Item B.1 states, “The design descriptions (DD)
address the most safety-significant aspects of each of the systems of the design, and were
derived from the detailed design information contained in Tier 2. The applicant should
put the top-level design features and performance characteristics that were the most
significant to safety in the Tier 1 design descriptions. The level of detail in Tier 1
governed by a graded approach to the SSCs of the design, based on the safety
significance of the functions they perform.” Therefore, not all safety-significant systems
are required to be described in Tier 1.

As delineated in 10 CFR 50.69, plants are expected to have “safety-related SSCs that
perform low safety significant functions, and thus, those SSCs should not be considered
as most safety-significant. However, for the ESBWR, the Tier 1 change determination
process conservatively assumes that all safety-related functions qualify as safety-
significant. For a passive plant, like the ESBWR, the safety-significant nonsafety-related
SSCs are determined by applying the Regulatory Treatment of Non-Safety Systems
(RTNSS) criteria. (The safety-significant nonsafety-related SSCs are addressed in Tier 2,
Appendix 1D.) Therefore, the “safety-significant aspects” of the ESBWR involve the
performance of all safety-related functions and the RTNSS functions of the nonsafety-
related equipment. By exclusion, all other SSC functions are not safety-significant, and
therefore, are not required to be addressed in Tier 1.

Draft SRP 14.3, Appendix A, Section IV, Item B.2, sixth paragraph states “The level of
detail specified in the ITAAC should be commensurate with the safety significance of the
Sfunctions and bases for that SSC.” Therefore, the ITAAC for a system should be based
on the safety significant information in the DD.
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The Circulating Water System is not safety-related nor does it qualify as a RTNSS
system, and thus, it is not safety-significant. Therefore, per the guidance in draft SRPs
14.3 — 14.3.11 and DG-1145, only the system name, without a DD or ITAAC, is required
to be included in Tier 1. However, Tier 1 currently contains some DD information
without ITAAC, and therefore, already contains more information than is required.
Consequently, no additional information for the Circulating Water System is required to
be contained or added in Tier 1.

DCD Impact
No DCD change will be made in response to this RAI.
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[NOTES IN GREEN HIGHLIGHT ABOVE SUBSECTION HEADINGS THAT CONTAIN CHANGES]
1.2.2.15.1 Containment System _

The ESBWR containment, centrally located in the Reactor Building, features the same
basic pressure suppression design concept previously applied in over three decades of
BWR power generating reactor plants. The containment consists of a steel-lined,
reinforced concrete containment structure in order to fulfill its design basis as a fission
product barrier at the pressure conditions associated with a postulated pipe rupture.

Main features include the upper and lower drywell surrounding the RPV and a wetwell
containing the suppression pool that serves as a heat sink during abnormal operations and
accidents. '

The containment is constructed as a right circular cylinder set on the reinforced concrete
base mat of the reactor building. The drywell and wetwell design conditions are provided
in Section 6.2.

The drywell comprises two volumes: an upper drywell volume surrounding the upper
portion of the RPV and housing the steam and feedwater piping, the SRVs, GDCS pools,
main steam drain piping and upper drywell coolers; and a lower drywell volume
surrounding the lower portion of the RPV, housing the FMCRDs, neutron monitoring
system, equipment platform, lower drywell coolers and two drywell sumps. The drywell
top opening is enclosed with a steel head removable for refueling operations.

The gas space above the suppression pool serves as the LOCA blowdown reservoir for
the upper and lower drywell nitrogen and non-condensable gases that pass through the
twelve drywell-to-wetwell vertical vents, each with three horizontal vents located below
the suppression pool surface. The suppression pool water serves as the heat sink to
condense steam released into the drywell during a LOCA or steam from SRV actuations.

Access into the upper and lower drywells is provided through a double sealed personnel
lock and an equipment hatch. The equipment hatch is removable only during refueling or
maintenance outages. A hatch located in the Reactor Building provides access into the
wetwell.

During plant startup, the Containment Inerting System, in conjunction with the
containment purge system and the drywell cooling fans, is utilized to establish an inert
gas environment in the containment with nitrogen to limit the oxygen concentration. This
precludes combustion of any hydrogen that might be released subsequent to a LOCA.
After the containment is inerted and sealed for plant power operation, small flows of
nitrogen gas are added to the drywell and the wetwell as necessary to keep oxygen
concentrations below 4% and to maintain a positive pressure for preventing air in-
leakage. High-pressure nitrogen is also used for pneumatic controls inside the
containment to preclude adding air to the inert atmosphere.

The containment structure has the capability to maintain its functional integrity at the
pressures and temperatures that could follow a LOCA pipe break postulated to occur
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simultaneously with loss of off-site power. The containment structure is designed to
accommodate the full range of loading conditions associated with normal and abnormal
operations including LOCA-related design loads in and above the suppression pool
(including negative differential pressure between the drywell, wetwell and the remainder
of the Reactor Building), and safe shutdown earthquake (SSE) loads.

The containment structure is protected from, or designed to withstand, fluid jet forces
associated with outflow from the postulated rupture of any pipe within the containment.

The containment design does not considers andnor utilizes leak-before-break (LBB)
applicability enty—inwith regard to protection against dynamic effects associated with a

postulatlon of rupture in hlgh-energy p1p1ng Subsee&ma—ré%—aﬁd—Appeﬁda*-ﬁE—éeseﬁ-be

eﬁee%s—#mwpes&ﬂa&mmﬁbreales—nWProtectlon agamst the dynamlc

effects from the piping systems not qualified by the exclusion from the dynamic effects
caused by their failure is provided for the drywell structure. The drywell structure is
provided protection against the dynamic effects of plant-generated missiles (Section 3.5).

The containment structure has design features to accommodate flooding to sufficient
depth above the top of active fuel to permit safe removal of fuel assemblies from the
reactor core after a postulated design basis accident (DBA).

The containment structure is configured to channel flow from postulated pipe ruptures in
the drywell to the suppression pool through vents submerged in the suppression pool,
which are designed to accommodate the energy of the blowdown fluid.

The containment structure and penetration isolation system, with concurrent operation of
other accident mitigation systems, are designed to limit fission product leakage during
and following a postulated DBA to values well below leakage calculated for allowable
off-site doses.

In accordance with Appendix J to 10 CFR 50, the containment design includes provisions
for testing at a reduced pressure below the peak calculated DBA LOCA pressure to
confirm containment leakage is below the design limit. Special testing capabilities are
provided during outages to measure local leakage, such as individual air locks, hatches,
drywell head, piping, electrical and instrument penetrations. Other features are provided
to measure isolation valve leakage and to measure the integrated containment leak rate.
Results from the individual and integrated preoperational leak rate tests are recorded for
comparison with subsequent periodic leak rate test results.

The design value for a maximum steam bypass leakage between the drywell and the
wetwell through the diaphragm floor including any leakage through the wetwell-to-
drywell vacuum breakers is limited. Satisfying this limit is confirmed by initial
preoperational tests as well as by periodic tests conducted during refueling outages.
These tests are conducted at differential pressure conditions between the drywell and
wetwell that do not clear the drywell-to-wetwell horizontal vents.

A watertight barrier is provided between the open reactor and the drywell during
refueling. This enables the reactor well to be flooded prior to removal of the reactor
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steam separator, dryer assembly and to facilitate underwater fuel handling operations.
Piping, cooling air ducts and return air vent openings in the reactor well platform must be
removed, vents closed and sealed watertight before filling the reactor well with water.
The refueling bellows assembly is provided to accommodate the movement of the vessel
caused by operating temperature variations and seismic activity.

Containment isolation is accomplished with inboard and outboard isolation valves on
each piping penetration that are signaled to close on predefined plant parameters.
Systems performing a post-LOCA function are capable of having their isolation valves
reopened as needed.

Drywell coolers are provided to remove heat released into the drywell atmosphere during
normal reactor operations
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Table 1.9-3 [RAI3.6-22, only section 3 shown in this table]

Summary of Differences from SRP Section 3

SRP Section Specific SRP Summary Description of Section/Subsection
Acceptance Criteria Difference Where Discussed
321 None
322 None
33.1 None
332 None
34.1 None
342 None
3351 None
352 None
353 None
3.6.1 and H—Postulated prpe b GoRe P RRceEp e ek | 8 i
3.62 Fapture: Betore-bredk-optonas-providedin
GhE—+-Oetober 27198
“Modificat C I Dosi
Criterion4-—None
3.7.1 and II- Two earthquakes, | The ESBWR will be based on a sl lands 75
175 the SSE and the OBE | single earthquake (SSE) design.
shall be considered in
the design.
372 None
313 I1.9—For multiply Independent Support Motion 3739
supported equipment | Response Spectrum methods
use envelope RS and; | acceptable for use.
313 Combine responses Combine responses from inertia | 3.7.3.9
from inertia effects effects with anchor displacements
with anchor by SRSS.
displacements by
absolute sum.
3.73 I1.2 — Determination | The ESBWR is based on a single | 3.7.3.2
of number of OBE earthquake (SSE) design, two SSE
cycles events with 10 peak stress cycles
per event are used.
3.7.4 None
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Table 1.9-3 [RAI 3.6-22, only section 3 shown in this table]

Summary of Differences from SRP Section 3

SRP Section Specific SRP Summary Description of Section/Subsection
Acceptance Criteria Difference Where Discussed
3.8.1 None
3.8.2 None
3.8.3 None
3.84 None
3.8.5 None
3.9.1 None
3.9.2 None
3.9.3 None
3.94 None
3.9.5 None
3.9.6 None
3.10 None
3.11 None
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Table 1.9-20 [RAX 3.6-22, only section 3 shown in this table]

NRC Standard Review Plans and Branch Technical Positions Applicability to ESBWR

ESBWR
SRP Appl Issued Appli-
No. SRP Title or BTP Rev. Date cable? Comments

Chapter 3 Design of Structures, Components, Equipment, and Systems

3.2.1 Seismic Classification 1 07/1981 | Yes

3.2.2 System Quality Group Classification 1 07/1981 | Yes
Appendix A (Formerly BTP RSB 3-1) 1 07/1981 | Yes
Appendix B (Formerly BTP RSB 3-2) 1 101981 N
Appendix C 1 07/1981 | No PWR Only
Appendix D 1 07/1981 | — Never issued
3.3.1 Wind Loadings 2 |0M]1981 | Yes
332 Tornado Loadings 2 471981 Yes
34.1 Flood Protection 2 |07/1981 | Yes
3.4.2 Analysis Procedures 2. |107/198]1 | Yes
3.5.1.1 Internally Generated Missiles (Outside 2 |07/1981 | Yes
Containment)
il 2 Internally Generated Missiles (Inside 2 Gl1981 | Yes
Containment
35.13 Turbine Missiles 2 07/1981 | Yes
3.5.14 Missiles Generated by Natural Phenomena| 2 |07/1981 | Yes
BTP ASB 3-2 2 |07/1981 | — Superseded by
RG 1.117
3.5.1.5 Site Proximity Missiles (Except Aircraft) 1 07/1981 | Yes
3516 Aircraft Hazards 2 |07/1981 | Yes
3.9.2 Structures, Systems, and Components to 2 0198l 1 Yes
be Protected from Externally Generated
Missiles
353 Barrier Design Procedures 1 07/1981 | Yes
Appendix A 0 {07/1981 | Yes
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Table 1.9-20 [RAIL 3.6-22, only section 3 shown in this table]

NRC Standard Review Plans and Branch Technical Positions Applicability to ESBWR

ESBWR
SRP Appl. Issued Appli-
No. SRP Title or BTP Rev. Date cable? Comments
361 Plant Design for Protection Against 3 |Draft Yes
Postulated Piping Failures in Fluid 04/1996
Systems Outside Containment
BTP SPLB-3-1 3 | Dmalt Yes
04/1996
Appendix A to SPLB 3-1 3 |Draft Yes
04/1996
Appendix B to SPLB 3-1 3 Draft Yes
04/1996
Appendix C to SPLB 3-1 3 {Dmnt Yes
04/1996
3.62 Determination of Rupture Locations and 2 | i Draft Yes
Dynamic Effects Associated with the 04/1996
Postulated Rupture of Piping
BTP EMEB-3-1 2 |Draft Yes
04/1996
3.6.3 Leak-Before-Break Evaluation Procedures g Lot — Not credited.
03/1987 aties
vt e b
[ e
it (R
3.7.1 Seismic Design Parameters 2 |08/1989 | Yes
Appendix A 0 108/1989 | Yes
3.7.2 Seismic System Analysis 2 |08/1989 | Yes
Appendix A . | 08/1989 ¢ ¥es
37 Seismic Subsystem Analysis 2 |08/1989 | Yes
3.7.4 Seismic Instrumentation 1 D7/1981 | Yes
3.8.1 Concrete Containment 1 07/1981 | Yes
Appendix 0 [07/198]1 | Yes
3.8.2 Steel Containment 1 07/1981 | Yes applies only to
Drywell Head
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Table 1.9-20 [RAT3.6-22, only section 3 shown in this table]

NRC Standard Review Plans and Branch Technical Positions Applicability to ESBWR

ESBWR
SRP Appl Issued Appli-
No. SRP Title or BTP Rev. Date cable? Comments
3.83 Concrete and Steel Internal Structures of 1 0771981 | Yes
Steel or Concrete Containments
3.84 Other Seismic Category I Structures 1 07/1981 | Yes
Appendix A 0 [07/198]1 | Yes
Appendix B U (001981 | Yes
Appendix C 0 |[07198]1 | Yes
Appendix D g 107/1981 | Yes
3.8.5 Foundations 1 07/1981 | Yes
3.9.1 Special Topics for Mechanical 3 Draft Yes
Components 04/1996
392 Dynamic Testing and Analysis of 3 1 Draft Yes
Systems, Components, and Equipment 04/1996
3.9.3 ASME Code Class 1, 2, and 3 s Draft Yes
Components, Component Supports, and 04/1996
Core Support Structures
Appendix A 1 04/1984 | Yes
3.9.4 Control Rod Drive Systems 2 |04/1984 | Yes
395 Reactor Pressure Vessel Internals Draft Yes
04/1996
3.9.6 Inservice Testing of Pumps and Valves 3 |Draft Yes
04/1996
197 Risk-Informed Inservice Testing 08/1998 | — COL
398 Review of Risk-Informed Inservice 0 109/2003 | — COL
Inspection of Piping
3.10 Seismic and Dynamic Qualification of 3 Draft Yes
Mechanical and Electrical Equipment 04/1996
311 Environmental Qualification of s Draft Yes
Mechanical and Electrical Equipment 04/1996
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Table 1..10-1 | b

Summary of COL Items
Subject / Description of Item Section
Provide a Description of the Switchyard 3.2.4 and
Table 3.2-1
Site-Specific Design Basis Wind and Tornado 333.1
Ensure Remainder of Plant Structures, Systems and Components that are not 3332
Designed for Tornado Loads are Analyzed for Site-Specific Loadings
Evaluate Exposure to Water Spray 34.1.3
Detailed Flooding Evaluation 343
Submit Turbine System Maintenance Program including Probability Calculations 351112
of Turbine Missile Generation or Volumetrically Inspect All Low Pressure
Turbine Rotors Every Other Refueling Outage
Evaluation of Nonsafety-related Structures, Systems, and Components (not 3.5.14
housed in a tornado structure)
Confirm Low Probability of Site Proximity Missiles (Except Aircraft) 3515
Missiles Generated by Natural Phenomena from Remainder of Plant Structures, 3.54.1
Systems, and Components
Site Proximity Missiles and Aircraft Hazards 3.54.2
Impact of Failure of Nonsafety-Related Structures, Systems and Components 3543
Turbine System Maintenance Program 3.544
Protection of Main Steamline Isolation Valves and Feedwater Isolation and Check | 3.6.1.3
Valves from Postulated Pipe Failures
Leak Before Break EvaluationRepeort (deleted) 3.63
Details of Pipe Break Analysis Results and Protection Methods 3.65
Seismic Design Parameters 3.75.1
Seismic Analysis of EBAS Building 3732
Structural Integrity Pressure Test of Containment Structure 3.8.1.7.1
Other Seismic Category I Structures 3.84
Foundation Waterproofing 3.8.6.1
Site-Specific Physical Properties and Foundation Settlement 3.8.6.2
Structural Integrity Pressure Result 3.8.6.3
Identification of Seismic Category I Structures 3.8.6.4
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Table 1..10-1 | S SR RbIe]

Summary of COL Items

Subject / Description of Item Section
Risk-Informed In-Service Testing 397
Risk-Informed In-Service Inspection of Piping 3.9.8
Reactor Internals Vibration Analysis, Measurement and Inspection Program 3.9.9.1
ASME Class 2 or 3 or Quality Group D Components with 60-Year Design Life 39972
Pump and Valve Inservice Testing Program 3.9.9.3
Audit of Design Specification and Design Reports 3.994
Valves for Process Radiation Monitoring System, Containment Monitoring Table 3.9-8
System and HVAC Systems in Reactor, Control and Fuel Buildings
Equipment Qualification Records 3.10.4
Dynamic Qualification Report 3.10.4
Verify Gamma and Beta Doses Assumed in Analysis are Bounding 3.11.4
Environmental Qualification Document (EQD) 3. 115
Environmental Qualification Records 3115
Drywell Pressurization: Vent Filter Design 3B.3.1.1
Gravity-Driven Cooling System Drain Pipe Design 3B.7.2
Lower Drywell Spillover Pipes 3B73
FeakBetore Breah-tovakmationReport (deleted) 344+
Radiation Environment Conditions Inside Containment Vessel for Accident Table 3H-11
Conditions
Radiation Environment Inside Reactor Building for Accident Conditions Table 3H-12
Radiation Environment Conditions Inside Control Room Zone for Accident Table 3H-13
Alternate Evaluation of Postulated Ruptures in High Energy Pipes 3.1
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3.6 PROTECTION AGAINST DYNAMIC EFFECTS ASSOCIATED WITH THE
POSTULATED RUPTURE OF PIPING

This section deals with the structures, systems, components and equipment in the
ESBWR Standard Plant.

Subsections 3.6.1 and 3.6.2 describe the design bases and protective measures which
ensure that (1) the containment, (2) safety-related systems, components and equipment,
and (3) other safety-related structures are adequately protected from the consequences
associated with a postulated rupture of high-energy piping or crack of moderate-energy
piping both inside and outside the containment.

Before delineating the criteria and assumptions used to evaluate the consequences of
piping failures inside and outside of containment, it is necessary to define a pipe break
event and a postulated piping failure:

e Pipe Break Event—Any single postulated piping failure occurring during normal
plant operation and any subsequent piping failure and/or equipment failure that
occurs as a direct consequence of the postulated piping failure.

e Postulated Piping Failure—Longitudinal or circumferential break or rupture
postulated in high-energy fluid system piping or through-wall leakage crack
postulated in moderate-energy fluid system piping. The terms used in this
definition are explained in Subsection 3.6.2.

Structures, systems, components and equipment that are required to shut down the reactor
and mitigate the consequences of a postulated piping failure, without off-site power, are
defined as safety-related and are designed to Seismic Category I requirements.

The dynamic effects that may result from a postulated rupture of high-energy piping
include (1) missile generation, (2) pipe whipping, (3) pipe break reaction forces, (4) jet
impingement forces, (5) compartment, subcompartment, and cavity pressurizations, (6)
decompression waves within the ruptured pipes, and (7) seven types of loads identified
with a Loss-of-Coolant-Accident (LOCA).

3.6.3 Leak-Before-Break Evaluation Procedures [Nl
(deleted)
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ility [RAISI6202]

licab

1 Scope of LBB App

3.6.3

(deleted)
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licabili

JSor LBB App

3.2 Conditions

3.6.

(deleted)

Page 3 0f 6 |




3.6.6
3.6-1

3.6-2

3.6-3

3.6-4

3.6-5

3.6-6

3.6-7

DCD Markup Section 3.2 and 3.6

References [IRESIGRIN

USNRC, “Modification of General Design Criterion 4, Requirements for
Protection Against Dynamic Effects of Postulated Pipe Rupture,” Federal
Register, Volume 52, No. 207, Rules and Regulations, Pages 41288 through
41295, October 27, 1987.

USNRC, “Standard Review Plan; Public Comments Solicited,” Federal Register,
Volume 52, No. 167, Notices, Pages 32626 to 32633, August 28, 1987.

USNRC, “Evaluation of Potential for Pipe Breaks, Report of the US NRC Piping
Review Committee,” NUREG-1061, Volume 3, November 1984.

ANSI/ANS-58.2-1988 “Design Basis for Protection of Light Water Nuclear
Power Plants Against the Effects of Postulated Pipe Rupture.”

USNRC, “Standard Review Plan for the Review of Safety Analysis reports for
Nuclear Power Plants,” NUREG-0800, Section 3.6.1. “Plant Design for Protection
Against Postulated Piping Failures in Fluid Systems Outside Containment”, Draft
Revision 3, April 1996.

USNRC, “Standard Review Plan for the Review of Safety Analysis reports for
Nuclear Power Plants”, NUREG-0800, Section 3.6.2 “Determination of Rupture
Locations and Dynamic Effects Associated with the Postulated Rupture of
Piping,” Draft Revision 2, April 1996.

Page 4 of 6 |



DCD Markup Section 3.2 and 3.6

3.6-8 10 CFR 50 “Domestic licensing of production and utilization facilities.”

3.6-9 10 CFR 100 “Reactor si_te criteria.”

Page 5 of 6 |



DCD Markup Section 3.2 and 3.6

Table 3.2-1 [RAI 3.6-22, only the affected part of table shown below]

Classification Summary

Safety Quality QA  Seismic
IPrincipal Components’ Class.” Location’ Group® Req.’ Category® Notes

4.  Nitrogen accumulators (for ADS and 3 CV C B I
manual actuation of SRVs)

5.  Piping and valves (including supports) 1 CV,RB A B I
for main steamlines (MSL) and

feedwater (FW) lines up to and including

the outermost containment isolation

valves

6.  Piping (including supports) for MSL 2 RB B B I Seismic interface restraints are located inside the
from outermost isolation valve to and seismic category I building.
including seismic interface restraint and
FW from outermost isolation valve to
and including the shutoff valve

7. Deleted.

8.  Piping and valves (including supports)
from FW shutoff valve to the seismic
interface restraint

9.  Pipe whip restraints —MSEAEW-H 3 CV,RB —_ B Iorll Pipe Whip Restraints —Pipe Whip Restraints

needed are required on the Main Steam Line (MSL) and

Feedwater (FW) piping-exeept-where-a—lLeak-
Before-Break-evaluation-has-been-approved-by

the-DNRE,
10. Main steam drain piping and valves 1 CV,RB A B I (7

(including supports) within outermost
containment isolation valves

o
&
o]
o]
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Table 3.9-2 SIS

Load Combinations and Acceptance Criteria for Safety-Related, ASME Code Class 1, 2

and 3 Components, Component Supports, and Class CS Structures

ASME
Service
Plant Event Service Loading Combination " ®®  Level @
1.  Normal Operation (NO) N A
2. Plant/System Operating Transients (@) N+ TSV B
ne (b) N + SRV® B
3. NO+SSE N + SSE B
4. Infrequent Operating Transient (a) N® + SRV® o2
(I0T), ATWS, DPV ()N + ppv? c1)
5. SBL N + SRV® + SBL® i
6. SBL or IBL + SSE N + SBL (or IBL)* + SSE + SRV® piy
7. 1BL+SSE N + LBL® + SSE D
8. NLF N + SRV® + TSVU19 D

Notes:

(1) See Legend on the following pages for definition of terms. Refer to Table 3.9-1 for plant
events and cycles information.

The service loading combination also applies to Seismic Category I Instrumentation and
electrical equipment (refer to Section 3.10).

(2) For vessels, loads induced by the attached piping are included as identified in their design
specification.

For piping systems, water (steam) hammer loads are included as identified in their design
specification.

(3) The method of combination of the loads is in accordance with NUREG-0484, Revision 1.

(4) The service levels are as defined in appropriate subsection of ASME Section III, Division 1.

(5) The most limiting load combination case among SRV(1), SRV(2) and SRV (ALL). For main
steam and branch piping evaluation, additional loads associated with relief line clearing and
blowdown into the suppression pool are included.

(6) The reactor coolant pressure boundary is evaluated using in the load combination the
maximum pressure expected to occur during ATWS.

(7) This applies only to the Main Steam and Isolation Condenser systems. The loads from this
event are combined with loads associated with the pressure and temperature concurrent with
the event.

(8) The most limiting load combination case among SRV(1), SRV(2) and SRV (ADS). See Note

(5) for main steam and branch piping.
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effectsrvizSEL A Bl-and-HBE(deleted)
This applies only to the main steamlines and components mounted on it. The low probability
that the TSV closure and SRV loads can exist at the same time results in this combination
being considered under service level D.

Applies only to fatigue evaluation of ASME Code Class 1 components and core support
structures. See Dynamic Loading Event No. 13, Table 3.9-1, and Note 5 of Table 3.9-1 for
number of cycles.

For ASME Code Class 2 and 3 piping the following changes and additions to ASME Code
Section III Subsection NC-3600 and ND-3600 are necessary and shall be evaluated to meet
the following stress limits:

Saw=iMe2308, (< 2.08,) Eq. (12a)
Z
Where: Ssam is the nominal value of seismic anchor motion stress
M, is the combined moment range equal to the greater of (1) the

resultant range of thermal and thermal anchor movements plus
one-half the range of the SSE anchor motion, or (2) the resultant
range of moment due to the full range of the SSE anchor motions
alone.

i and Z are defined in ASME Code Subsections NC/ND-3600

SSE inertia and seismic anchor motion loads shall not be included in the calculation of
ASME Code Subsections NC/ND-3600 Equation (9), Service Levels A and B and Equations
(10) and (11).

ASME Code Class 1, 2 and 3 Piping systems, which are essential for safe shutdown under the
postulated events are designed to meet the requirements of NUREG-1367. Piping system
dynamic moments can be calculated using an elastic response spectrum or time history
analysis.

Load Definition Legend for Table 3.9-2

Normal (N)  Normal and/or abnormal loads associated with the system operating conditions,

including thermal loads, depending on acceptance criteria.

SOT System Operational Transient (Subsection 3.9.3.1).

10T Infrequent Operational Transient (Subsection 3.9.3.1).

ATWS Anticipated Transient Without Scram.

TSV Turbine stop valve closure induced loads in the main steam piping and components

integral to or mounted thereon.

RBYV Loads Dynamic loads in structures, systems and components because of reactor building

vibration (RBV) induced by a dynamic event.

NLF Non-LOCA Fault.
SSE

RBV loads induced by safe shutdown earthquake.
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Load Definition Legend for Table 3.9-2

SRV(1),
SRV(2)
SRV (ALL)

SRV (ADS)

DPV

LOCA

LOCAl

LOCA2

LOCA3

LOCA4
LOCAS
LOCA6
LOCA7

SBL
IBL

LBL

RBYV loads induced by safety/relief valve (SRV) discharge of one or two adjacent
valves, respectively.

RBV loads induced by actuation of all safety/relief valves, which activate within
milliseconds of each other (e.g., turbine trip operational transient).

RBV loads induced by the actuation of safety/relief valves in Automatic
Depressurization Subsystem operation, which actuate within milliseconds of each other
during the postulated small or intermediate break LOCA, or SSE.

Depressurization Valve opening induced loads in the stub tubes and Main Steam system
piping and pipe-mounted equipment.
The loss-of-coolant accident associated with the postulated pipe failure of a high-

energy reactor coolant line. The load effects are defined by LOCA1 through LOCA7.
LOCA events are grouped in three categories, SBL, IBL or LBL, as defined here.

Pool swell (PS) drag/fallback loads on essential piping and components located
between the main vent discharge outlet and the suppression pool water upper surface.

Pool swell (PS) impact loads acting on essential piping and components located above
the suppression pool water upper surface.

(a) Oscillating pressure induced loads on submerged essential piping and components
during main vent clearing (VLC), condensation oscillations (COND), or chugging
(CHUG), or

(b) Jet impingement (JI) load on essential piping and components as a result of a
postulated IBL or LBL event. Piping and components are defined essential, if they are
required for shutdown of the reactor or to mitigate consequences of the postulated pipe
failure without off-site power (refer to introduction to Subsection 3.6).

RBYV load from main vent clearing (VLC).
RBYV loads from condensation oscillations (COND).
RBYV loads from chugging (CHUG).

Annulus pressurization (AP) loads due to a postulated line break in the annulus region
between the RPV and shieldwall. Vessel depressurization loads on reactor internals
(Subsection 3.9.2.4) and other loads due to reactor blowdown reaction and jet
impingement and pipe whip restraint reaction from the broken pipe are included with
the AP loads.

Loads induced by small break LOCA (Subsection 3.9.3.1); the loads are: LOCA3(a),
LOCA4 and LOCA6. SeeNete(9)

Loads induced by intermediate break LOCA (Subsection 3.9.3.1); the loads are:
LOCA3(a) or LOCA3(b), LOCA4, LOCAS and LOCAG6.

Loads induced by large break LOCA (Subsection 3.9.3.1); the loads are: LOCA1
through LOCA7. SeeNete{9)- |
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