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FOREWORD

This docunment identifies nuclear safety criteria applied to
NRC |icensed reactors. The titles of the chapters and sections
of USNRC Regul atory Cuide 1.70, “Standard Format and Content of
Saf ety Analysis Reports for Nuclear Power Plants,” Rev. 3, are
used as the format for conpiling the NRC criteria applied to the
various areas of nuclear safety addressed in a safety analysis
report for a nuclear reactor. In each section the criteria are
conpi l ed in four groups: (1) Code of Federal Regulations, (2)
USNRC Regul atory QGuides, SRP Branch Technical Positions and

Aptpendi ces, (3) Codes and Standards, and (4) Supplenental
| nformation.
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CHAPTER 1
| NTRODUCTI ON

The Departnment of Energy (DOE) Order DCE 5480.6, “Safety
of Departnent of Energy-Omed Nucl ear Reactors,” establishes
reactor safety requirenents to assure that reactors are sited,
designed, constructed, nodified, operated, maintained, and decom
m ssioned in a manner that adequately protects health and safety
and is in accordance with uniform standards, guides, and codes
which are consistent with those applied to conparable |icensed
reactors.

This docunment identifies nuclear safety criteria applied
to licensed reactors. The degree of application of these criteria
to a DOE-owned reactor, consistent with their application to com
parabl e |icensed reactors, nust be determ ned by the DCE and DCE
contractor.

1.1 PURPOSE

This docunent is a conpilation and source |ist of
nucl ear safety criteria that the Nucl ear Regul atory Conm ssion
(NRC) applies to licensed reactors; it can be used by DOE and DCE
contractors to identify NRC criteria to be evaluated for applica-
tion to the DOE reactors under their cogni zance. The criteria
listed are those that are applied to the areas of nuclear safety
addressed in the safety analysis report of a |icensed reactor.
They are derived from federal regulations, USNRC regul atory
gui des, Standard Review Plan (SRP) branch technical positions and
appendi ces, and industry codes and standards.

1.2 SOURCES OF CRITERIA AND FORNVAT

To assure that this docunent includes all the areas of
nucl ear safety addressed in a safety analysis report, USNRC
Regul atory @uide 1.70, “Standard Format and Content of Safety
Analﬁsis Reports for Nuclear Power Plants,” Rev. 3 is used to
establish the format of this docunent and the titles of each
chapter and its subsections. The principal sources for the com

Iled nuclear safety criteria are Regulator¥ Quide 1.70 and

UREG- 0800, USNRC “ St andard Review Plan,” June 1987. The conpil a-
tion also includes criteria published since the |ast revision of
t hese source documents. To elimnate excessive repetition
criteria are identified only in those subsections that address
the thrust of the criteria. As an exanple, even though 10 CFR
50, Appendix B, “Quality Assurance,” is applicable to all areas
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of nuclear safety, it is only listed in those sections that
pertain to quality assurance. ~ The criteria applicable to each
subsection or area of safety are presented in a format
represented by the follow ng four groups.

1.2.1 Code of Federal Regul ations

Generally, these criteria are provided in federal
regul ati ons fromspecific sections of Title 10 of the Code of
Federal Regulations (10 CFR). In addition, other federal regula-
tions are listed that were identified in separate NRC criteria
sources for application to |icensed reactors.

1.2.2 USNRC Regul atory Cui des, SRP Branch Technical Positions
and Appendi ces

USNRC regul atory guides issued under Division 1, “Power
Reactors,” and D vision 2, “Research and Test Reactors” are
listed in this subsection. Regulatory gui des from ot her divi-
sions, such as Division 8, “Qccupational Health” also are listed
when pertinent to the areas of safety addressed in the safety
anal ysis report. Branch technical positions and appendices to
sections of the SRP are |isted because they contain gui dance and
requi rements that supplement or, in sone instances, replace those
provided in regulatory guides.

1.2.3 Codes and St andards

The industry codes and standards listed in this subsec-
tion are those endorsed by the NRC in 10 CFR and regul atory
gui des, and those specified in the acceptance criteria and revi ew
procedures of the appropriate sections of Regulatory Guide 1.70
and the SRP.  Depending on when sections of these documents were
revised, their criteria often reference and endorse different
i ssues of a code or standard. In addition, many of the industry
standards specified in the NRC criteria have been revised or
w t hdrawn and replaced by nore recent standards.

Most of these obsol ete standards are no |onger issued by
t heir sponsoring organi zation and, therefore, are not avail able
for use by DOE or DOE contractors. Standards specified in the NRC
criteria that were revised or replaced are identified and their
repl acement standards also i sted. In nost instances, the
revised issues of obsolete standards that are endorsed by
regul atory gui des have incorporated the additional requirenents
specified in the regulatory guide.

1.2.4 Suppl ement al | nformation
_ ~ This subsection |ists docunents specified in the NRC
criteria that do not fall within one of the three preceding
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groups of nuclear safety criteria. It includes appropriate sec-
tions from the SRP, RC Information Notices and Bulletins,
NUREGs, and other docunents specified in the NRC criteria.
Al t hough these sources do not always specify requirenents, they
provide interpretations of the criteria, as well as nethodS
specified by the NRC or considered acceptable to the NRC for
i mpl ementing and satisfying the pertinent NRC criteria.

1.3 DEVI ATI ONS FROM STANDARD FORMAT (RG 1.70)

_ Recogni zing the unique features and characteristics
associ ated with many DCE reactors, Chapter 10 was expanded to
include experinental facilities as well as the steam and power -
conversion systenms that are specified in Regulatory Guide 1.70.
As a result of the TM-2 accident, human factors criteria were
added to the SRP. Al t hough Regul atory Guide 1.70 has not been
revised to include such criteria, Chapter 18 of this docunent
identifies human factors criteria specified in the SRP.

1.4 SAFETY ANALYSI S REPORT CRI TERI A

This section conpiles the criteria that address the
need, preparation, and revision of a safety analysis report
(SAR); such criteria are not included in the areas of nuclear
safety addressed in a SAR Criteria are also identified whose
met hods of inplenentation rra?/ affect the preparation of various
sections of a SAR, particularly for new reactors.

1.4.1 Code of Federal Regul ations

A Conmi ssion InterimPolicy Statenent, “Nuclear Power
Pl ant Acci dent Considerations Under the National Environnental
Policy Act of 1969,” 45 FR 40101, June 13, 1980.

B. Commi ssion Policy Statenents.

L “Systematic Safety Evaluation of Operating
Nucl ear Power Reactors, " 49 FR 45112, Novenber 15, 1984.

_ 2. “Severe Reactor Accidents Regarding Future
Designs and Existing Plants,” 50 FR 32138, August 8, 1985.

3. “Safety CGoals for the Operation of Nuclear
Power Plants,” 51 FR 30028, August 21, 1986.

4, “Mai nt enance of Nucl ear Power Plants,” 53 FR
9430, March 23, 1988

B, “Mai nt enance of Nucl ear Power Plants,” 53 FR
50611, Decenber 8, 1989.
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C. 10 CFR 50.33, “Contents of Applications, Genera
I nformation.”

D. 10 CFR 50.34, “Contents of Applications, Technica
I nformation.”

E. 10 CFR 50.36h, “Environnental Conditions.”

F 10 CFR 50.55, “Conditions of Construction Permts.”
G 10 CFR 50.59, “Changes, Tests, and Experinents.”
H

10 CFR 50.71, “Maintenance of Records, Mking
Reports.”

| 10 CFR 50.75, “Reporting and Record Keeping for
Deconmi ssi oni ng Pl anni ng.”

1.4.2 NRC Regul atory Quides, SRP Branch Technical Positions
and Appendi ces

A Regul atory Cuide 1.70, “Standard Format and Con-
tent of Safety Analysis Reports for Nuclear Power Plants.”

1.4.3 Codes and St andards
None.
1.4.4 Suppl ement al I nformation

1087 A NUREG- 0800, USNRC “Standard Review Plan,” June
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CHAPTER 2
SITE CHARACTERI STI CS

2.1 GEOGRAPHY AND DEMOGRAPHY
2.1.1 Code of Federal Regulations

A 10 CFR 50.34, “Contents of Applications, Technical
I nformation.”

B. 10 CFR 100.3, “Definitions.”

C 10 CFR 100.10, “Factors to be Considered Wen
Eval uating Sites.”

D. 10 CFR 100.11, “Determ nation of Exclusion Area,
Low Popul ation Zone, and Popul ation Center Distance.”

2.1.2 USNRC Regul atory Quides, SRP Branch Technical Positions
and Appendi ces

A Regul atory Quide 4.7, “General Site Suitability
Criteria for Nuclear Power Stations.”

2.1.3 Codes and Standards
A None.
2.1.4 Suppl ementary I nformation

A NUREG- 0800, USNRC “Standard Review Plan,”
June 1987.

L SRP 2.1.1, *“Site Location and Description.”

2. SRP 2.1.2, “Exclusion Area Authority and
Control.”

3. SRP 2.1.3, “Popul ation Distribution.”

B. NUREG 0308, “Safety Eval uation Report, Arkansas
Nucl ear One, Unit 2,” USNRC, Novemper 1977 and supplenents.

C NUREG 75/ 054, “Safety Evaluation Report, Pilgrim

Nucl ear Cenerating Station, Unit 2,” USNRC, June 1975 and
suppl enent s.
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2.2 NEARBY | NDUSTRI AL, = TRANSPORTATI ON, AND M LI TARY
FACI LI TI ES

2.2.1 Code of Federal Regul ations

A 10 CFR 50.34, “Contents of Applications; Technica
| nf ormation.”

B. 10 CFR 100.10, “Factors to be Considered Wen
Evaluating Sites.”

2.2.2 USNRC Regul atory Qui des, SRP Branch Technical Positions
and Appendi ces

A ?ulatory Quide 1.78, “Assunptions for Eval uat-
ing the Habitability of a Nuclear Power Plant Control Room During
a Postul ated Hazardous Chem cal Rel ease.”

B. Regul atory Quide 1.91, “Evaluations of Explosions

Eﬁstulated to Cccur on Transportatlon Rout es Near Nucl ear Power
ants

C. Regul atory Quide 1.95 “Protection of Nuclear
Power Plant Control Room Qperators Against an Accidental Chlorine
Rel ease.”’
2.2.3 Codes and Standards

A None.
2.2.4 Suppl ementary I nformation

A NUREG- 0800, USNRC “Standard Review Plan,’
June 1987.

1. SRP 2.2.1-2.2.2, “ldentification of Potential
Hazards in Site Vicinity.”

2. SRP 2.2.3, “Bvaluation of Potential Acci-
dents.”

B. NUREG 0014, “Safety Evaluation Report, Hartsville
Nucl ear Plants Al, A2, Bl and B2,” USNRC, April 1976.

C. IE CGrcular 80-03, “Protection from Toxic Gas
Hazards.”

D. TMb-1300 “Structures to Resist the Effects of
Acci dental Explosions, " Departnent of the Arnmy, June 1969.
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2.3 METECROLOGY

_ Criteria for regional climtology, |ocal neteorol ogy,
onsite neteorol ogi cal measurenments program and short-term and
long-term diffusion estimates are identified in this section.

2.3.1 Code of Federal Regul ations
A 10 CFR 50.47, *“Emergency Plans.”

B. 10 CFR 50, Appendix A, “Ceneral Design Criteria for
Nucl ear Power Plants.”

1. GDC 2, “Design Bases for Protection Against
Nat ural Phenonena.”

2. GC 4, “Environnmental and M ssile Design
Bases.”

3. GOC 19, “Control Room”

C 10 CFR 50, Appendix E, “Emergency Planning and
Preparedness for Production and Utilization Facilities.”

_ D 10 CFR 50, Appendix |, “Nunerical GCuides for Design
Qbj ectives and Limting Conditions for Operation to Meet the
Criterion ‘As Low As |Is Reasonably Achi evabl e’ for Radioactive
Material in Light-Water-Cool ed Nucl ear Power Reactor Effluents.”

~ E 10 CFR 100.10, *“Factors to be Considered Wen
Evaluating Sites.”

F.. 10 CFR 100.11, “Determ nation of Exclusion Area,
Low Popul ation Zone, and Popul ation Center Distance.”

2.3.2 USNRC Regul atory Quides, SRP Branch Technical Positions
and Appendi ces

_ The nethod of calculating X Q values in Requl atory
Quides 1.4, 1.24, 1.25, and 1.77 is superseded by the nethod pre-
sented in Regulatory Cuide 1.145, “Atnospheric D spersion Mdels
Llor Potential Accident Consequence Assessnents at Nucl ear Power

ants.”

A Regul atory @iide 1.4, *“Assunptions Used for
Eval uating the Potential Consequences of a Loss-of-Coolant Acci-
dent for Pressurized Water Reactors.”

B. Regul atory Quide 1.23, “Onsite Meteorol ogical
Prograns. ”
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C Regul atory Quide 1.24, “Assunptions Used for
Eval uating the Potential Radiol ogical Consequences of a Pres-
surized Water Reactor Radioactive Gas Storage Tank Failure.”

D. Regul atory CGuide 1.25, “Assunptions Used for
Eval uating the Potential Radiol ogi cal Consequences of a Fuel Han-
dling Accident in the Fuel Handling and Storage Facility for
Boi ling and Pressurized Water Reactors.”

E. Regul atory @uide 1.27, “Utimte Heat Sink for
Nucl ear Power Plants.”

F. Regul atory Quide 1.76, “Design Basis Tornado for
Nucl ear Power Plants.”

G Regul atory Guide 1.77, “Assunptions Used for
Eval uating a Control Rod E ection Accident for Pressurized Water
eactors.”

_ H  Regulatory Quide 1.78, “Assunptions for Eval uat-
ing the Habitability of a Nuclear Power Plant Control Room During
a Postul ated Hazardous Chem cal Rel ease.”

. Regul atory CGuide 1.95  “Protection of Nuclear
Polwer Pl ant Control Room Operators Against an Accidental Chlorine
Rel ease.”

J. Regul atory Guide 1.109, “Calculation of Annual
Doses to Man From Routine Rel eases of Reactor Effluents for the
Pur pose of Evaluating Conpliance with 10 CFR Part 50, Appendi x
|."

K. Regulatory Cuide 1.111, “Methods for Estimating
At mospheric Transport and Dispersion of Gaseous Effluents in
Routine Rel eases From Li ght-Water-Cool ed Reactors.”

L Regul ator Guide 1.112, “Calculation of Releases
of Radioactive Materials in Gaseous and Liquid Effluents From
Li ght - Wat er - Cool ed Power Reactors.”

M Regul atory Quide 1.145, “Atnospheric D spersion

Model s for Potential Accident Consequence Assessnents at Nucl ear
Power Plants.”

N. Regul atory CQuide 2.6, “Energency Planning for
Research and Test Reactors.”

o) Regul atory Guide 4.2, “Preparation of Environmen-
tal Reports for Nuclear Power Stations.”

P. SRP  2.3.3, Appendix A “Recommended Fornmat for
Hourly Meteorol ogical Data to be Placed on Magnetic Tape.”
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2.3.3 Codes and St andards

A ANSI A58.1-1972, “Building Code Requirenents for
M ni mum Design Loads in Buildings and Other Structures.” (This
standard was revised and issued as ANSI A58.1-1982, “M ni mum
Design Loads for Buildings and Qther Structures.”)

B. ANSI / ANS 15.16-1982, “Energency Planning for
Research Reactors.”

2.3.4 Suppl ementary I nformation

A. NUREG- 0800, USNRC “Standard Review Plan,”
June 1987.

1. SRP 2.3.1, “Regi onal dimatology.”

2. SRP 2.3.2, “Local Meteorology.”

3. SRP 2.3.3, “Onsite Meteorol ogi cal Measure-
ments Prograns.”

4 SRP 2.3.4, “Short-Term Di ffusion Estinates

for Accidental Atnospheric Releases.”
5. SRP 2.3.5, “Long-Term Diffusion Estimtes.”

B.  NUREG 0849, “Standard Review Plan for the Review
and Eval uation of Enmergency Plans for Research and Test Reac-
tors,” USNRC, OCctober 1983.

C NUREG- 0396 (EPA 520/1-78-016), “Planning Basis for
t he Devel opment of State and Local Governnment Radiol ogi cal Enmer-
gency Response Plans in Support of Light-Water Nucl ear Power
Plants,” USNRC, Decenber 1978.

- D NUREG 0324, “XOQDOQ Program for the Meteorol ogi cal
Eval uation of Routine Effluent Rel eases at Nucl ear Power Sta-
tions,” (DRAFT), Septenber 1977.

E. WASH- 1300, “Technical Basis for Interim Regional
Tornado Criteria,” USAEC, May 1974.

F. NUREG CR- 2260, “Technical Basis for Regulatory
Quide 1.145, ‘Atnospheric D spersion Mdels for Potential Acci-
dent Consequence Assessnent at Nuclear Power Plants,” WG Snell
and RW Jubach, NUS Corp., OCctober 1981.

G US. Departnent of Commerce, “Local Cinmatol ogical
Data - Annual Summary with Conparative Data,” Environnental Data
Service, NOAA, published annually.
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H US. Departnment of Commerce, “State O inatological
Summary,” Environnental Data Service, NOAA, published annual 'y by
state.

. U S. Department of Commerce, “Storm Data,” Environ-
mental Data Service, , published nonthly.

J. EPA- 600/ 4-76-030a, “Atnospheric Dispersion Parane-
ters in Gaussian Plunme Mddeling,” A H Wber, USEPA July 1976.

K. AP-101, “Mxing Heights, Wnd Speeds, and Potenti al
for Uban Air Pollution Throughout the Contiguous United States,”
G C Holzworth, Ofice of Ar Prograns, USEPA January 1972.

_ L Publication No. 99-AP-34, “dimtol ogy of Stagnat-
ing Anticyclones East of the Rocky Muntains, 1936-1970,” J. Kor-
shover, Public Health Service, October 1971.

M “New Distribution of Extreme Wnds in the United
States,” Journal of the Structural Division, Proceedings of the
ﬁ\rrlerl (13388 Society of Civil Engineers, HCS. Thorn, pp. 17/87-1801,
uly .

_ N. U. S. Departnent of Commerce, “Climatic Atlas of the
United States,” Environmental Data Service, NOAA, June 1968.

o) TI D-24190, “Meteorology and Atom c Energy,” D.H
Slade (ed.), Division of Technical Information, USAEC, 1968.

_ P. 1DO12048, “d i nmat oEgraphy of the National Reactor
Testing Station,” G R Yanskey, E. H Mirkee, and A P. Richter,
| daho Operations O fice, USAEC, 1966.

Q “Handbook of Statistical Methods in Meteorol ogy,”
C.EP. Brooks and N. Caruthers, MO 538, Her Mijesty’s Station-
ary Ofice, London, 1953.

2.4 HYDROLOG C ENG NEERI NG

Criteria for hydrol ogic design considerations; floods;
probabl e maxi num fl ood, surge and seiche flooding, and tsunami
flooding; seismcally induced potential dam failures; ice
effects; flood protection requirenents; |ow water considerations
di spersion, dilution, and travel times of accidental releases of
liquid effluents in surface water; and groundwater considerations
are identified in this section
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2.4.1 Code of Federal Regul ations

A 10 CFR 20, Appendix B, “Concentrations in Air and
Wat er Above Nat ur al Background.”

B. 10 CFR 50.55, “Conditions of Construction Permts.”
C 10 CFR 50.55a, “Codes and Standards.”

D. 10 CFR 50, Appendix A, “General Design Criteria for
Nucl ear Power Plants.”

1. GC 2, “Design Bases for Protection Against
Nat ural Phenonena.”

2. GC 4, “Environnmental and M ssile Design
Bases.”

3. GC 5, “Sharing of Structures, Systems, and
Components.”

4. GDC 44, “Cooling Water.”

E. 10 CFR 100.10, “Factors to be Considered Wen
Eval uating Sites.’

o F. 10 CFR 100, Appendix A, “Seismc and GCeol ogic
Siting Criteria for Nucl ear Power Plants.”

2.4.2 USNRC Regul atory Gui des, SRP Branch Technical Position
and Appendi ces

A Regulatory CGuide 1.27, ° Utimte Heat Sink for
Nucl ear Power Plants.

cation.” Regul atory CGuide 1.29, Seismc Design Cassifi-

C Regul atory GQuide 1.59, “Design Basis Floods for
Nucl ear Power Pl ants.

D. Regul atory @uide 1.102, “Flood Protection for
Nucl ear Power Plants.”

E. Regul atory Quide 1.113, “Estimating Aquatic D s-
persion of Effluents from Acci dental and Routine Reactor Releases
for the Purpose of |nplenenting Appendix 1.~

F. Regul atory Guide 1.125, *“Physical Mdels for

Desi gn and QOeratlon of Hydraulic Structures and Systens for
Nucl ear Power Pl ants.
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G Regul atory Guide 4.4, “Reporting Procedure for

Mat hematical Models Selected to Predict Heated Effluent Disper-
sion in Natural Water Bodies.”

H. SRP 2.4.1, Appendi x A, “Hydrol ogi c Engi neering
Site Visits.”

| SRP 2.4.12, Branch Technical Position HGEB-1,
“Saf et y- Rel at ed Permanent Dewatering Systens.”

2.4.3 Codes and St andards

A ANSI N170-1976, “Standards for Determ ning Design
Basis Flooding at Power Reactor Sites.” (This standard was
revised and issued as ANSI/ANS 2.8-1981, “Determ ning Design
Basi s Fl ooding at Power Reactor Sites.”)

2.4.4 Suppl ementary | nformation

A NUREG- 0800, USNRC “Standard Review Plan,”
June 1987.

1. SRP 2.4.1, “Hydrol ogic Description.”

2. SRP 2.4.2, “Fl oods.”

3. SRP 2.4.3, “Pr obabl e Maxi mum Fl ood (PMF) on
Streans and Rivers.”

4, SRP 2.4.4, “Potential Dam Failures.”

b. SRP 2.4.5, “Probabl e Maxi mum Surge and
Sei che Fl ooding.”
_ 6. SRP 2. 4.6, “Probabl e Maxi mum Tsunam Fl ood-
I ng.”

7. SRP 2.4.7, “Ice Effects.”

_ 8. SRP 2.4.8, “Cooling Water Canals and Reser-

voirs.”

9. SRP 2.4.9, “Channel Diversions.”

10. SRP 2.4.10, “Fl oodi ng Protection Require-
ments.”

11.  SRP 2.4.11, “Cooling Water Supply.”

12. SRP 2.4.12, “Gound Water.”
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13.  SRP  2.4.13, “Acci dental Rel eases of Liquid
Effluents in Gound and Surface Waters.”

14. SRP 2.4.14, “Techni cal Specifications and
Emer gency Qperation Requirenents.”

B. NUREG 0693, “Analysis of Utinmate Heat Sink Cooling
Ponds,” USNRC, 1980.

C. NUREG 0044 , “An Assessnent of Techniques for
Hydr ot hermal Prediction,” USNRC, 1976.

D. Because of the geographic diversity of plant sites
and the | arge nunber of hydrol ogic references provided in the
acceptance criteria and review procedures, no specific tabulation
is given here of maps and charts by the USGS, NOAA, Ar Map Ser-
vice (AMS), and Federal Aviation Admnistration (FAA); water-
supply papers of the USGS; River Basin Reports of the Corps of
Engi neers; and other publications of state, federal and other
regul atory bodies, describing hydrologic characteristics and
water utilization in the plant vicinity and region. Desi gn
Menoranda, CGivil Wrks Investigations, research and devel opment
reports of the Corps of Engineers, and reports of other federa
and state agencies relevant to flood estimates at a specific site
shoul d be used on an “as-avail able” basis. Hydr ol ogi ¢ i nfor na-
tion and data are published in the follow ng:

L Reports of the Corps of Engineers, Departnment
of the Arny.

-2 Techni cal Papers of the U'S. Wather Bureau
(currently titled, U S. Wather Service, NOAA).

3. Hydr omet eor ol ogi cal Reports of the U.S.
Weat her Bureau (currently titled, U S Wather Service, NOAA)
Hydr onet eor ol ogi cal Branch.

4. Unpubl i shed Hydr onet eorol ogi cal Reports of the
U.S) Weat her Bureau (currently titled, U S Wather Service,

~E “Surface Water Supply of the United States,” U. S
CGeol ogi cal Survey.

F. “Tide Tables,” National Oceanic and At nospheric
Adm ni stration

G HEC-5, “Reservoir System Operation for Flood Con-

trol,” US A Corps of Engi neers Hydrol ogi c Engi neering Cen-
ter, Davis, California, My 1973.

2-9



H, “A Method for Analyzing Effects of Dam Failures in
Design Studies,” WA. Thomas, Corps of Engineers Hydrologic
En%izneering Center, Davis California (for presentation at the
AS

\ draulics Division Specialty Conference, Cornell Univer-
sity, August 1972).

| BNW.-1718, “One-Di nensional Mdel of the Mvenent
of Trace Radioactive Sol utes Through Soil Columms: The PERCOL
Mdel ,” R C. Routson and R J. Serne, Battelle Pacific Northwest
Laboratories, Richland, Wshington, 1972.

J. HEC-1, “Flood Hydrography Package,” U S. Arny Corps
of Engi neers Hydrol ogic Engineering Center, Davis, California,
Cct ober 1970.

K. 723-62-1L2450, “Gadually Varied Unsteady Flow Pro-
files,” US A Corps of Engi neers Hydrol ogi c Engineering Cen-
ter, Davis, California, Mirch 1969.

L. Msc. Paper No. 2-374, Report 2, “Floods Resulting
From Suddenly Breached Dams, Conditions of H gh Resistance,” U.S.
Arny Corps of Engineers, 1961.

M Mlitary Hydrology Bulletin No. 9, “Flow Through a
Breached Dam” U.S. Arny Corps of Engineers, 1957.

2.5 GEOLOGY, SEI SMOLOGY, AND GEOTECHNI CAL ENG NEERI NG
Criteria for geologic and seismc information; vibratory

ground notion; surface aulting;, stability of subsurface

materials and foundations; stability of slopes, and for enbank-

ments and dans are identified in this section.

2.5.1 Code of Federal Regul ations

A 10 CFR 50, Appendix A, “Ceneral Design Criteria for
Nucl ear Power Plants.”
1. &C 1, “Quality Standards and Records.”

2. GC 2, “Design Bases for Protection Against
Nat ural Phenonena.”

3. GDC 44, “Cooling Water.”

B. 10 CFR 100.10, “Factors to be Considered Wen
Eval uating Sites.”

o C 10 CFR 100, Appendix A, “Seismc and GCeol ogic
Siting Criteria for Nuclear Power Plants.”
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2.5.2 USNRC Regul atory Cui des, SRP Branch Techni cal Positions
and Appendi ces

A Regul atory CQuide 1.27, “Utinmte Heat Sink for
Nucl ear Power Plants.”

B. Regul atory Quide 1.28, “Quality Assurance Program
Requi renments (Design and Construction).”

G Regul atory Cuide 1.60, “Design Response Spectra
for Seism c Design of Nuclear Power Plants.”

D. Regul atory Guide 1.132, “Site Investigations for
Foundati ons of Nucl ear Power Plants.”

E. Regul atory Q@uide 1.138, “Laboratory Investiga-
tions of Soils for Engineering Analysis and Design of Nucl ear
Power Plants.”

F. Regulatory Quide 4.7, “Ceneral Site Suitability
Criteria for Nuclear Power Stations.”

2.5.3 Codes and St andards

None.
2.5.4 Suppl ementary I nformation
1987 A NUREG- 0800, USNRC “Standard Review Plan,” June
nformati on. " 1. SRP 2.5.1, “Basic Geologic and Seismc
2. SRP 2.5. 2, “Mibratory Gound Mtion.”
3. SRP 2.5.3, “Surface Faulting.”
4, SRP 2.5.4, “Stability of Subsur f ace

Materials and Foundati ons.”

5. SRP 2.5.5, “Stability of Slopes.”

B. NUREG 0625, “Report of Siting Policy Task Force,”
USNRC, August 1979.
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C NUREG 0402, “Analysis of a Wrldw de Strong Mtion
Data Sanple to Develop an |nproved Correl ation Between Peak
Acceleration, Seismc Intensity and O her Physical Paraneters,”
USNRC, Septenber 1977.

D. NUREG- 0029, Vol . 2, June 1976 and NUREG CR- 0985,
1980, “Geot echni cal and Strong Motion Earthquake Data from U S

Accel erograph Stations,” prepared by Shannon and WIlson, Inc. and
Agbabi an Associ at es.

E. NUREG CR- 1577, “A Seismc Zone Map for Siting
Nucl ear Electric Generating Facilities in the Eastern United
States,” N Barstow, K Brill, O Nuttli, and P. Poneroy,
Roundout Associates, Inc., 1980.

F. |E Grcular 81-08, “Foundation Materials.”
G “Earthquake History of the United States (1971-76
Suppl enent),” Publication 41-1, tional QOceanic and Atnospheric

Adm ni stration, U.S. Departnent of Conmerce; Geol ogical Survey,
U S Departrrent of Interior, 1979.

H. “Varratrons of Strong Earthquake G ound Shaking in
the Los Angeles Area,” MD. Trifunac and F.E. Udwadia, Bulletin
Sei snol ogi cal Society of America, Vol. 64, 1974.

. “Duration of Strong G ound Mdtion,” B.A Bolt, Pro-
(ig%jr ngs of the Fifth Wirld Conference on Earthquake Engi neer i ng,

J. Report No. EERC 73-2, “Analysis of the Slides in
t he San Fernando Dans Duri ng t he Earthquake of February 9, 1971,”
HB Seed, KL. Lee, I.M Idriss, and F. Makdi si, Ear t hquake

Ilzg% neeri ng Research ‘Cent er, Uni Ver si ty of California, Berkeley,

_ K. “Love and Rayl ei gh Waves in Nonhorizontal ly Layered
\I\;bldr aé£ Llé“}z Drake, Bulletin Seisnological Society of Anmerica,
ol .

L. Report No. EERC 72-12, *“SHAKE-A Conputer Program
for Earthquake Response Analysis of Hor i zont ally Layered Sites,’
P.B. Schnabel, J. Lysmer, and H. B. Seed, Earthquake Engi neering
Research Oenter Uni versity of CaIrfornra Ber kel ey, 1972.

M Report EERC 72-2, “Acceleration in Rock for
Eart hquakes in the Wstern United States,” P.B. Schnabel and H.B.
Seed, Earthquake Engineering Center, Uni ver si ty of California,
Ber kel ey, 1972.

. N. EM 1110-2-1907, “Soil Sampling,” US. Arny Corps of
Engi neers, March 1972.
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0] EM 1110-2-1908, “Instrunentation of Earth and Rock
Fill Dans,” U S. Arny Corps of Engineers, August 1971.

P. NAVFAC DM 7, “Soil Mechanics, Foundations, and
Earth Structures,” Departnent of the Navy, March 1971.

, EM 1110-2-1906, “Laboratory Soil Testing,” U. S.
Arny Corps of Engineers, Novenber 1970.

R EM 1110-2-1902, “Engineering and Design Stability
of Earth and Rock-Fill Danms,” US. Arny Corps of Engineers, 1970.

S. “Effects of Earthquakes on Danms and Enbanknents,’
N.M Newmark, Geotechnique, 15:  140-141; 156, The Institution of
G vil Engineers, London, 1969.

_ T. “Barth Manual ,” First Edition, Bureau of Reclana-
tion, U S Dept. of Interior, 1968.

U. T™ 5-818-1 %forrrerly EM 1110- 345-147), *“Procedures
for Foundation Design of Buildings and O her Structures ( Except
Hydraulic Structures) " US. Arny Corps of Engineers, 1965.

V. “Earthquake Energy and G ound Breakage,” D. Tocher,
Bul l etin Seisnol ogi cal Society of Amnerica, Vol. 48, 1958.

W “Two Proposed Measures of Seismcity,” P. St.
ﬁ\rlagg 1%Lél6l etin Seisnological Society of Anerica, Vol. 46, pp.

o X. “Subsurface Exploration and Sanpling of Soils for
Gvil Engineering Purposes,” M Juul Hvorslev, Waterways Experi -
ment Station, U S. Arny Corps of Engineers, Novermber 1949,

Y “H storical Earthquake Data File,” National
CGeophysi cal and Sol ar-Terrestrial Data Center, National Cceanic
and At nospheric Adm nistration.

Z GEODEX | NTERNATI ONAL, Soil Mechanics Information
Service, Sonomm, California.
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CHAPTER 3
DESI GN OF STRUCTURES, COWPONENTS, EQUI PMENT AND SYSTEMS

_ _This chapter identifies the principal architectural and
engineering criteria for the design of structures, conponents,
equi pnent, and systems inportant to safety.

3.1 CONFORVMANCE W TH NRC GENERAL DESI GN CRI TERI A

This section in a SAR contains a brief discussion of the
extent to which the facility structures, systems, and conponents
important to safety meet the general design criteria.
3.1.1 Code of Federal Regul ations

A 10 CFR 50, Appendix A, “General Design Criteria for
Nucl ear Power Plants,” (all GDCs are to be addressed).

3.1.2 USNRC Regul atory Quides, SRP Branch Technical Positions
and Appendi ces

None.
3.1.3 Codes and Standards
None.
3.1.4 Suppl emental I nformation
None.
3.2 CLASSI FI CATI ON OF STRUCTURES, COVPONENTS, AND SYSTEMS

_ This section identifies criteria for seismc classifica-
tion and system quality group classifications.

3.2.1 Code of Federal Regul ations
A 10 CFR 50.55a, “Codes and Standards.”

B. 10 CFR 50, Appendix A, “General Design Criteria for
Nucl ear Power Plants.”

1 GDC 1, “Quality Standards and Records.”

2. GC 2, “Design Bases for Protection Against
Nat ural Phenonena.”
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C 10 CFR 100, Appendix A, “Seismc and Ceol ogic
Siting Criteria for Nucl ear Power Plants.”

3.2.2 USNRC Regul atory Cuides, SRP Branch Technical Positions
and Appendi ces

A Regul atory Quide 1.26, “Quality Goup Cassifica-
tions and Standards for Water-, Steam, and Radioactive-Waste-
Cont ai ni ng Conmponents of Nucl ear Power Plants.”

_ B. Regul atory CQuide 1.29, “Seismc Design dassifi-
cation.”

3.2.3 Codes and St andards

A ANSI B16.34-1977, “Valves-Flanged and Butt-\Wl di ng
End Steel, Nickel Alloy, and O her Special | oys.” (This stan-
dard was revised and i ssued as ANSI B16. 34-1988, *“Val ves-Fl anged,
Butt wel ded and Threaded End.")

_ B. ANSI  B96. 1-1980, *“Specification for Wl ded
Al um num Al | oy Storage Tanks.” (This standard was revised and
| ssued as |/ AS B96. 1- 1986, “Specification for Wl ded
Alum num Al l oy Storage Tanks.”)

C ANSI / ASME B31.1, “Power Piping.”

D.  _ANSI/API 620-1978, “Recommended Rules for Design
and Construction of Large, Wlded, Low Pressure Storage Tanks.”
(This standard was revised and issued as ANSI/API 620-1986,
“Recommended Rules for Design and Construction of Large, Wl ded,
Low Pressure Storage Tanks.”%1

E. ANSI / APl 650-1980, “Welded Steel Tanks for Ql
Storage.”

-k ANSI / AWM D100-1979, “Welded Steel Elevated Tanks,
St andpi pes, and Reservoirs for Water Storage. ” Thi s standard
was revised and issued as ANSI/ AWM D100- 1984, Standard for
Vel ded Steel Tanks for Water Storage.”)

G ASME Boil er and Pressure Vessel Code.

1 Section Ill, “Rules for Construction of
Nucl ear Power Pl ant Conponents,” Division 1.

2. Section VIIl, “Rules for Construction of Pres-
sure Vessels,” Dvision 1.

3. Section X, “Rules for Inservice Inspection of

Nucl ear Power Pl ant Conponents.”
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3.2.4 Suppl ement al I nformation

A NUREG- 0800, USNRC “Standard Review Plan,” June

1987.
1. SRP 3.2.1, “Seismc Classification.”
_ 2. SRP 3.2.2, “System Quality Goup Cassifi-
cation.”
3.3 W ND AND TORNADO LQADI NGS

3.3.1 Code of Federal Regul ations

A 10 CFR 50, Appendix A, “Ceneral Design Criteria for
Nucl ear Power Plants.”

1. GDC 2, “Design Bases for Protection Against
Nat ural Phenomena.”

3.3.2 USNRC Regul atory Cuides, SRP Branch Technical Positions
and Appendi ces

A Regul atory @uide 1.76, “Design Basis Tornado for
Nucl ear Power Plants.”

_ B. Regul atory Cuide 1.117, “Tornado Design C assifi-
cation.”

3.3.3 Codes and St andards

_ A ANSI A58.1-1972, *“Building Code Requirenents for
M ni mum Design Loads in Buildings and G her Structures.” (This
standard was revised and issued as ANSI A58.1-1982, “M ni num
Design Loads for Buildings and Qher Structures.”)

3.3.4 Suppl ement al I nformation
o8 A NUREG- 0800, USNRC “Standard Review Plan,” June
1987.
1. SRP 3. 3.1, “Wnd Loadings.”
2. SRP 3. 3. 2, “Tornado Loadings.”

B ASCE Paper No. 3269, “Wnd Forces on Structures,”
Transactions of the American Society of Cvil Engineers, Vol.
126, Part 11, 1961.
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C “Tor nado- Resi stant Design of Nuclear Power Plant

Structures,” J.R MDonald, K. C. Mehta, and J.E. Mner, Nuclear
Safety, Vol. 15, No. 4, July-August 1974,

3.4 WATER LEVEL (FLOOD) DESI GN
3.4.1 Code of Federal Regul ations

A 10 CFR 50, Appendix A “Ceneral Design Criteria for
Nucl ear Power Plants.”

1. GDC 2, “Design Bases for Protection Against
Nat ural Phenonena.”

o B. 10 CFR 100, Appendix A, “Seismc and Geol ogic
Siting Criteria for Nuclear Power Plants.”

3.4.2 USNRC Regul atory Guides, SRP Branch Technical Positions
and Appendi ces

A Regulatory CGuide 1.59, “Design Basis Floods for
Nucl ear Power Pl ants.

B. Regulatory CGuide 1.102, “Flood Protection for
Nucl ear Power Pl ants.

C. Regul atory Quide 1.125, “Physical Mdels for

Desi gn and QOeratlon of Hydraulic Structures and Systens for
Nucl ear Power Pl ants.

D. Regul atory CGuide 1.135 “Normal Water Level and
Di scharge at Nucl ear Power Plants.

3.4.3 Codes and Standards
A ANSI N170-1976, “Standards for Determ ning Design

Basis Flooding at Power Reactor Sites.” This standard was
revised and issued as ANSI/ANS 2.8-1981, “Determ ning Design
Basi s Fl ooding at Power Reactor Sites.”)
3.4.4 Suppl emental I nformation
A NUREG- 0800, USNRC “ St andard Review Pl an,” June 1987
1. SRP 3.4.1, “Fl ood Protection.”
2. SRP 3. 4. 2, “Anal ysis Procedures.”
B. “Shore Protection Manual,” 3rd Edition, US. Arny

Coastal Engi neering Research Center, 1977.
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3.5 M SSI LE PROTECTI ON

o This section identifies criteria for protection against
m ssiles generated because of internal events, events near the
site, natural phenonena, and aircraft hazards.

3.5.1 Code of Federal Regul ations

A 10 CFR 50, Appendix A, “Ceneral Design Criteria for
Nucl ear Power Plants.”

1. &C 2, “Design Basis for Protection Against
Nat ural Phenonena.”
2. &C 3, “Fire Protection.”
3. GOC 4, “Environnental and M ssile Design
Bases.”
B. 10 CFR 100. 10, “Factors to be Considered When
Eval uating Sites.
C. 10 CFR 100. 11, “Determ nation of Exclusion Area,

Low Popul ation Zone, and Popul ation Center Distance.”

3.5.2 USNRC Regul atory Q@uides, SRP Branch Techni cal Positions
and Appendi ces

A Regul atory CGuide 1.13, “Spent Fuel Storage Facil -
ity Design Basis.

B. Regul atory Quide 1.27, “Utimte Heat Sink for
Nucl ear Power Plants.” °

C. Regul atory CGuide 1.76, “Design Basis Tornado for
Nucl ear Power Plants.

D. Regulatory Guide 1.91, *“Evaluations of Explosions
Plostul at ed to Cccur on Transportatlon Rout es Near Nucl ear Power
Pl ants.

E. Regul atory Guide 1.115, “Protection Against Low
Trajectory Turbine Mssiles.”

_ F. Regul atory Quide 1.117, *“Tornado Design Cassifi-
cation.”

_ G SRP 3.5.3, Appendix A “Permssible Ductility
Ratio for Overall Damage Predi cti on.
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3.5.3 Codes and St andards

None.
3.5.4 Suppl ement al | nformati on
A NUREG- 0800, USNRC “Standard Review Plan,” June
1987.
L SRP  3.5.1, “Mssile Selection and Descri p-
tion.”
2. SRP 3.5.2, “Structures, Systens, and Com
ponents to be Protected from Externally Generated Mssiles.”
3. SRP 3.5.3, “Barrier Design Procedures.”

B. NUREG 0533, “Aircraft Inmpact Ri sk Assessnent Data
Base for Assessnment of Fixed Wng Air Carrier Inpact Risk in the
Vicinity of Airports,” USNRC, June 1979.

C. WASH- 1300, “Technical Basis for Interim Regional
Tornado Criteria,” USAEC, May 1974.

D. TM 5-855-1, “Fundanentals of Protective Design,”
Departnment of the Arny, July 1965.

E. ORNL-NSI C-5, “U.S. Reactor Containnent Technol ogy,”
Vol . 1, Chapter 6, WB. Cottrell and AW Savol ainen, Cak R dge
Nat i onal Laboratory.

F. “Bal | istic Performance Dynamics,” R F. Recht and
T.W Ipson, Journal of Applied Mechanics, Transactions of the
ASME, Vol. 30, Series E, No. 3, Septenber 1963.

G “Inpact of Fragnents Striking Structural El ements,”
R A WIliamson and R R Alvy, Holnes and Narver, Inc., revised
Novenber 1973.

H. “A Review of Procedures for the Analysis and Design
of Concrete Structures to Resist Mssile Inpact Effects,” R P.
Kennedy, Hol mes and Narver, Inc., Septenber 1975.

3.6 PROTECTI ON AGAI NST DYNAM C EFFECTS ASSOCI ATED W TH THE
POSTULATED RUPTURE OF PI PI NG
3.6.1 Code of Federal Regul ations

A 10 CFR 50, Appendix A, “Ceneral Design Criteria for
Nucl ear Power Plants.”
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L GC 4, “Environnental and M ssle Design
Bases.”

3.6.2 USNRC Regul atory Guides, SRP Branch Technical Positions
and Appendi ces

A Regul atory Quide 1.11, “lInstrument Lines Pene-
trating Primary Reactor Containnent.”

B. Regul atory Guide 1.29, “Seismc Design Cassifi-
cation.”

C SRP 3.6.1, Branch Techni cal Position ASB 3-1,
“Protection Against Post ulated Piping Failures in Fluid Syst ens
Qut si de Cont ai nnent . (This BTP was revised by 53 FR 1968,
01/ 25/ 88.)

SRP  3.6.2, Branch Technical Position MEB 3-1,
“Post ul at ed Rupt ure Locat ions in Fluid System Piping Inside and
Qutsi de Contai nment .

3.6.3 Codes and St andards
A ASVE Boiler and Pressure Vessel Code.

1. Section 111, “Rules for Construction of
Nucl ear Power Plant Conponents,” Division 1.

2. Section X, “Rules for Inservice |nspection of
Nucl ear Power Pl ant Conponents.”

3.6.4 Suppl emental I nformation

A NUREG- 0800, USNRC “Standard Review Plan,” June
1987.

L SRP 3.6.1, “Plant Design for Protection

Agai nst Postul ated Piping Failures 1in Fluid Systenms Qutside Con-
talnment.”

2. SRP 3.6.2, Determnation of Rupture Loca-

t}ons and Dynam c Effects Associated with the Postulated Rupture
of Piping.”

B. NUREG 0609, “Asymmetric Bl owdown Loads on PWR Pri -
mary Systens, " USNRC, January 1981.

C “Prediction of Blowdown and Jet Thrust Forces?”
F.J. Moody, ASME Paper 69 HJ-31, August 6, 1969.

3-7



3.7 SEI SM C DESI GN

This section identifies criteria for seismc input,
anal ysis of Seismc Category | structures, systens, and com
ponents, and seismc instrumentation.

3.7.1 Code of Federal Regul ations
A. 10 CFR 50.55a, “Codes and Standards.”

B. 10 CFR 50, Appendix A Ceneral Design Criteria for
Nucl ear Power Pl ants.”

1. GDC 2, “Design Bases for Protection Against
Nat ural Phenonena.”

C. 10 CFR 100, Appendix A “Seismc and Geologic
Siting Criteria for Nuclear Power Plants.”

3.7.2 USNRC Regul at ory Gui des, SRP Branch Technical Positions
and Appendi ces

A Regul atory Guide 1.12, “Instrunentation for
Eart hquakes.”

B. Regul atory Guide 1.60, “Design Response Spectra
for Seismc Design of Nuclear Power Plants.”

_ G Regul atory (@ide 1.61, “Danping Values for Seis-
m c Design of Nuclear Power Plants.”

D Regul atory Guide 1.92, “Conbining Mdal Responses
and Spatial Conponents in Seism c Response Analysis.”

_ E. Regul atory @uide 1.122, “Devel opnent of Fl oor
Desi gn Response Spectra for Seismc Design of Floor-Supported
Equi pment or Conponents.”

3.7.3 Codes and St andar ds

_ A ANSI  N18.5-1974, *“Earthquake Instrunmentation
Criteria for Nuclear Power Plants.” (This standard was revised
and issued as ANS/ ANSI 2.2-1988, *“Earthquake Instrunentation
Criteria for Nuclear Power Plants.”)

3.7.4 Suppl ement al | nformation
A NUREG 0800 USNRC “ St andard Review Pl an,” June 1987.

1. SRP 3.7.1, “Seismc Design Paraneters.”
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2. SRP 3.7.2, “Seismc System Analysis.”

3. SRP 3.7.3, “Seismc Subsystem Analysis.”
4, SRP 3.7.4, “Seismc Instrunentation.”
3.8 DESI GN OF CATEGORY | STRUCTURES

This section identifies criteria for concrete contain-
ment, steel containment, internal containnment structures, founda-
tions, and other Seismc Category | structures.

3.8.1 Code O Federal Regulations
A 10 CFR 50.55a, “Codes and Standards.”

B. 10 CFR 50, Appendix A, “Ceneral Design Criteria for
Nucl ear Power Pl ants.”

1. GDC 1, “Qual ity Standards and Records.”

2. GC 2, “Design Bases for Protection Against
Nat ural Phenonena.”

3. &C 4, “Environnental and M ssile Design
Bases.”

4, G&C 5, “Sharing of Structures.”
5. GDC 16, “Contai nnent Design.”
6. @&C 50, “Cont ai nnent Design Basis.”

3.8.2 USNRC Regul atory Cuides, SRP Branch Technical Positions
and Appendi ces

Regul atory Cuides 1.10, 1.15, 1.18, 1.19, 1.55, and
1.103 were withdrawn and are superseded by Regulatory Quide
1.136, “Materials, Construction, and Testing of Concrete Contain-
ments.”

A Regul atory CGuide 1.10, “Mechanical (Cadwel d)
Splices in Reinforcing Bars of Category | Concrete Structures.”

B. Regul atory @uide 1.15, *“Testing of Reinforcing
Bars for Category |I Concrete Structures.”

C. Regul atory CGuide 1.18, “Structural Acceptance
Test for Concrete Primary Reactor Containnments.”
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D. Regul atory Guide 1.19, “Nondestructive Exam na-
tion of Primary Containnment Liner Welds.”

E. Regul at or\F/> Quide 1.35 “Inservice |nspection of
re

Ungr out ed Tendons stressed Concrete Contai nment Struc-
tures.”

F. Regul atory Quide 1.55, “Concrete Placenent in
Category | Structures.”

G Regul atory Quide 1.57, “Design Limts and Loading

Conbi nations for Metal Primary Reactor Containnent System Com
ponents.”

H Regul atory Guide 1.69, “Concrete Radiation
Shi el ds for Nuclear Power Plants.

. Regul atory Quide 1.90, “Inservice Inspection of

Prestressed Concrete Containnent Structures wth G outed
Tendons.”

J. Regul atory Quide 1.91, “Evaluations of Explosions

Plostul ated to Gccur on Transportation Routes Near Nucl ear Power
Plants.”

K. Regul atory Guide 1.94, “Quality Assurance
Requirenments for Installation, Inspection, and Testing of Struc-
tural Concrete and Structural Steel During the Construction Phase
of Nucl ear Power Plants.”

L. Regul atory  Gui de 1.103, *“Post-Tensioned

Prestressing Systens for Concrete Reactor Vessels and Contain-
ment . ”

M Regul atory GQuide 1.107, “Qualifications for

Cenent G outing for Prestressing Tendons in Containment Struc-
tures.”

N. Regul atory Quide 1.115, “Protection Against Low
Trajectory Turbine Mssiles.”

0] Reggl atory Quide 1. 136 “Materials, Construction,
and Testing of ncrete Containnment.

P. Regul atory CGuide 1.142, *“Safety-Related Concrete
Structures for Nuclear Power Plants (Qther Than Reactor Vessels
and Contai nnents).’

Regul atory Quide 1.143, “Design Cuidance for
Radi oactive Waste Managenent stens, Structures, and Conponents
Installed in Light-Water-Cool ed Nucl ear Power Plants.”
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R SRP  3.8.4, Appendix A, “Interim Criteria for
Safety-Rel ated Masonry Wall Evaluation.”

S. SRP  3.8.4, Appendi x B, “Structural Design
Audits.”

T. SRP 3.8.4, Appendi x C, “Design Report.”

U. SRP  3.8.4, Appendi x D, “Technical Position on
Spent Fuel Pool Racks.”

3.8.3 Codes and St andards

A ACl 318-1971, “Building Code Requirenments for Rein-
forced Concrete.” (This standard was revised and issued as
ANSI / ACl )318- 1983, “Building Code Requirenents for Reinforced
Concrete.”

B. Al SC, “Manual of Steel Construction,” Part 5,
“Specification for Design, Fabrication, and Erection of Struc-
tural Steel for Buildings.”

C. ANSI MN45.2.5-1978, “Supplenmentary Quality Assurance
Requirenments for Installation, Inspection, and Testing of Struc-
tural Concrete and Structural Steel During the Construction Phase
of Nuclear Power Plants.” (This standard was w thdrawn on
03/21/84 and incorporated into ANSI/ASVME NQA-2, “Quality
Assurance Requirenents for Nuclear Power Plants.”)

D. ANSI N101.6-1972, “Concrete Radiation Shields.”
(This standard was withdrawn in 1981; it was replaced by ANSI/AC
349-1980, “Code Requirenents for Nuclear Safety-Related Concrete
Structures” and ANSI/ANS 6. 4-1985, “Q@uidelines on the Nucl ear
Anal ysi s and Design of Concrete Radiation Shielding for Nuclear
Power Plants.”)

E. ANSI / ACl  309-1972(R1978), “Recommended Practice for
Consol idation of Concrete.”

F. ANSI / ACI 349-1980, “Code Requirements for Nuclear
Safety-Rel ated Concrete Structures,” and ACI 349R-80, “Com
mentary.”

G ANSI / ANS 6.4-1985, “Quidelines on the Nuclear Anal-

%ﬁis and Design of Concrete Radiation Shielding for Nuclear Power
ants.”
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H. ANSI / APl 620-1978, “Recommended Rules for Design
and Construction of Large, Wl ded, LowPressure Storage Tanks.”
(This standard was revised and issued as ANSI/APlI 620- 1986,
“Reconmended Rules for Design and Construction of Large, Wl ded,
Low Pressure Storage Tanks. %

| ANSI / APl 650-1980, “Welded Steel Tanks for GOl
Storage.”

J. ANSI / ASME B31.1, “Power Piping.”
K. ANSI / AWM D100-1979, “Wel ded Steel Elevated Tanks,
Standpi pes, and Reservoirs for Water Storage.” (This standard

was revised and i ssued as ANSI/ AWM D100- 1984, “AWM Standard for
Wel ded Steel Tanks for Water Storage.”)

L. ASVE Boiler and Pressure Vessel Code.

1 Section 111, “Rules for Construction of
Nucl ear Power Pl ant Conmponents,” Division 1 and Division 2.

sure Vessels,” Z.Di y ssi.ec‘):rﬁ i f.n VI, “Rules for Construction of Pres-
3.8.4 Suppl ement al | nformati on
1987, A NUREG 0800, USNRC “Standard Review Plan,” June
1. SRP 3.8.1, “Concrete Containment.”
2. SRP 3. 8. 2, “Steel Containnent.”
Structures of 3S't eel S%I? Cg'ng'r%’t e Co:lgginr?rrrggtg ,and Steel Internal
CUres. " 4. SRP 3.8. 4, “Other Seismc Category | Struc-
5. SRP 3. 8.5, “Foundati ons.”
B. |E Bulletin 80-11, “Masonry Wall Design.”
C | E Information Notice 79-28, “Overloading of Struc-

tural Elements Due to Pipe Support Loads.”
D. |E Information Notice 87-67, “Lessons Learned from

Regi onal I nspections of Licensee Actions in Response to |E Bul -
letin 80-11."
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3.9 MECHANI CAL SYSTEMS AND COVPONENTS

_ This section identifies criteria for ASME Code and non-
COde_IteITB, control rod drive systens, and reactor pressure ves-
sel internals.

3.9.1 Code of Federal Regul ations
A 10 CFR 50.55a, “Codes and Standards.”

B. 10 CFR 50, Appendix A, “General Design Criteria for
Nucl ear Power Pl ants.”

1. GC 1, “Quality Standards and Records.”

2. GDC 2, “Design Bases fox Protection Against
Nat ural Phenonena.”

3. GC 4, “Environnmental and M ssle Design
Bases.”

GC 10, “Reactor Design.”

14, “Reactor Cool ant Pressure Boundary.”

GC 15, “Reactor Coolant System Design.”

, GDC 26, ~Reactivity Control System Redundancy
and Capability.’

- o o1 &

8. cc 27, “Conbined Reactivity Control Systens
Capability.”

9. GDC 29, “Protection Against Anticipated Oper-
ational Cccurrences.”

10. GDC 37, “Testing of Emergency Core Cooling
System”

11. GDC 40, “Testing of Contai nment Heat Renoval
System”

12. G@C 43, “Testing of Containnment Atnosphere
Cl eanup Systens.”

13. GDC 46, “Testing of Cooling Water Systens.”

14, GDC 54, “Piping Systenms Penetrating Contain-
ment.”

C 10 CFR 100, Appendix A, “Seismc and Geol ogic
Siting Criteria for Nuclear Power Plants.”
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3.9.2 USNRC Regul atory Quides, SRP Branch Technical Positions
and Appendi ces

A Regul atory Quide 1.20, “Conprehensive Vibration
Assessnent Program for Reactor Internals During Preoperational
and Initial Startup Testing.”

B. Regul atory Quide 1.26, “Quality Goup Cassifica-
tions and Standards for Water-, Steam, and Radioactive-Wste-
Cont ai ni ng Conmponents of Nucl ear Power Plants.”

C. Regulatory Guide 1.29, “Seismc Design Cassifi-
cation.”

_ - D Regulatory Quide 1.61, “Danping Values for Seis-
m c Design of Nucl ear Power Plants.”

E. Regul atory Quide 1.68, “Initial Test Prograns for
Wat er - Cool ed Nucl ear Power Plants.”

k. Regul atory Quide 1.92, *“Conbining Mdal Responses
and Spatial Conponents In Seismc Response Analysis.”

_ G Regulatory Cuide 1.124, *“Service Limts and Load-
ing Conmbinations for Cass 1 Linear-Type Conponent Supports.”

_ H  Regulatory Cuide 1.130, “Service Linmts and Load-
ing Conbinations for Class 1 Plate- and Shell-Type Conmponent Sup-
ports.”

| SRP 3.9.3, Appendix A “Stress Limts for ASME
Cass 1, 2, and 3 Components and Conponent Supports of Safety-
Rel ated Systens and Cass CS Core Support Structures Under
Specified Service Loadi ng Conbi nations.”

3.9.3 Codes and St andards

o A ANS| B16.5-1977, *“Steel Pipe Flanges and Fl anged
Fittings, Steel, N ckel Aloy, and OQher Special All OXS. " (This
standard was revised and issued as ANSI/ASME B16.5-1981, “Pipe
Fl anges and Flanged Fittings.”)

_ B. ANS| Bl16.11-1980, *“Forged Steel Fittings, Socket-
Wl di ng and Threaded.”

C ANSI B16.34-1977, “Valves, Flanged and Butt-Wel ding
End Steel, N ckel Alloy, and Oher Special Aloys.” (This stan-
dard was revised and issued as ANSI B16.34-1988, “Val ves-Fl anged,
Buttwel ding and Threaded End.”)
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D. ANS|I / ASME B16.9-1978, “Factory-Made Wought Steel
Butt Welding Fittings.” (This standard was revised and issued as
ANS| / ASVME B16.9-1986, “Factory-Made Wought Steel Butt Wel ding
Fittings.”)

E. ANSI / ASME B16. 25-1979, “Butt Wl ding Ends.” (This
standard was revised and issued as ANSI/ASME B16. 25- 1986, “Butt
Wl ding Ends.”)

F. ANSI / ASME B31.1, “Power Piping.”

G ASME Boiler and Pressure Vessel Code.

1. Section 111, “Rules for Construction of
Nucl ear Power Pl ant Conponents,” Division I.

2. Section VIII, “Rules for Construction of Pres-
sure Vessels,” Division 1.

3. Section XI, “Rules for Inservice I|nspection of
Nucl ear Power Pl ant Conponents,” Subsections |W and | W.

H. MBS- SP-25-1978, “Marking for Valves, Fittings,
Fl anges, and Unions.”

3.9.4 Suppl ement al | nformation
1987 A NUREG- 0800, USNRC “Standard Review Plan,” June

1. SRP 3.9.1, “Special Topics for Mechani cal
Conmponents.”

2. SRP 3.9. 2, ‘ Dynam' c Testing and Analysis of
Systens, Conponents, and Equi pnent.’

3. SRP 3. 9. 3, “ASME Class 1, 2, and 3 Com
ponents, Conponent Supports, and Core Support Structures.”

4. SRP 3.9.4,” “Control Rod Drive Systens.”

5. SRP 3.9.5, “Reactor Pressure Vessel Inter-
nal s.”

6. SRP 3.9.6, “I nservice Testing of Punps and
Val ves.”

B. NUREG- 0484, *“Met hodol ogy for Conbining Dynam c
Responses,” USNRC, Septenber 1978.

C NUREG 0609, “Asymmetric Bl owdown Loads on PWR Pri -
mary Systenms, " USNRC, January 1981.
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D. |E Bulletin 79-02 through Rev. 2, “Pi pe Support
Base Pl ate Designs Using Concrete Expansion Bolts.’

E. | E Inforrrat|on Notice 83-80, “Use of Specialized
Stiff Pipe danps.”

F. “Desi gn Response Spectra for Nucl ear Power Plants,
NM Newnark, J.A Blune and K K. Kapur, Journal of the Povver

Di vision, Anmerican Soci ety of CGvil Eng| neers, pp. 287-303,
Novenber 1973.

G “Spectral Treatnment of Actions of Three Earthquake
Conmponents on Structures,” S.L. Chu, M Amn, and S. Singh,
Nucl ear Engineering and Design, Vol. 21, pp. 126-136, 1972.

H. “Fundanment al s of Earthquake Engineering,” N.M New
mark and E. Rosenblueth, Prentice Hall, 1971.

3.10 SEI SM C AND DYNAM C QUALI FI CATI ON OF MECHANI CAL AND

ELECTRI CAL EQUI PMENT

~ This section identifies criteria for nethods of test and
analysis to assure the operability of mechanical and electrical
equi pment, including instrumentation and control.

3.10.1 Code of Federal Regul ations

A 10 CFR 50, Appendix A, “Ceneral Design Criteria for
Nucl ear Power Pl ants.

1. GC 1, “Quality Standards and Records.”

2. GDC 2, “Design Bases for Protection Against
Nat ural Phenonena.”

3. GC 4, “Environnental and Mssile Design
Bases.”

4, GDC 14, “Reactor Cool ant Pressure Boundary.”

5. GC 30, “Quality of Reactor Cool ant Pressure
Boundary.”

B. 10 CFR 100, Appendix A~ “Seismc and GCeologic
Siting Criteria for Nucl ear Power Plants.
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3.10.2 USNRC Regul atory Cuides, SRP Branch Technical Positions
and Appendi ces

A Regul atory Cuide 1.61, “Danping Values for Seis-
m c Design of Nuclear Power Plants.”

B. Regul atory Cuide 1.89, “Environnmental Qualifica-
tion of Certain Electric Equipnent Inportant to Safety for
Nucl ear Power Plants.”

C. Regul at ory Gui de 1.92, “Conbining Modal
Responses and Spatial Conponents in Seismc Response Anal ysis.”

D. Regul atory  Guide 1.100, “Seismc Qualification
of Electric and Mechani cal Equi prent for Nuclear Power Plants.”

_ E.  Regulatory Guide  1.148, “Functional Specifica-
tion for Active Valve Assenblies in Systens Inportant to Safety
in Nuclear Power Plants.”

3.10.3 Codes and 8t andards

_ A ANS| B16.41-1975, “Functional Qualification
Requi renents for Power erated Active Valve Assenblies for
Nucl ear Power Plants.” (This standard was revi sed and issued as
ANSI B16.41-1983, “Functional Qualification Requirenents for
Power QOperated Valve Assenblies for Nuclear Power Plants.”)

B. ANSI N278.1-1975 (R1985), “Self-Operated and Power -

éx)eé ated Safety-Related Valves Functional Specification Stan-
ard.”

C. ANS1/| EEE 323-1974, “IEEE Standard for Qualifying
G ass 1E Equipnent for Nuclear Power GCenerating Stations.” (This
standard was revised and issued as ANSI/I| EEE 323-1984, “I|EEE

Standard for Qualifying C ass 1E Equi pnent for Nucl ear Power Gen-
erating Stations.”)

D. ANS| / | EEE 344-1987, “I|EEE Reconmended Practice for

Seismc Qualification of Oass 1E Equi pment for Nucl ear Power
CGenerating Stations.”

3.10. 4 Suppl ementary I nformation

A NUREG- 0800, USNRC “Standard Review Plan,” June
1987.

1. SRP 3. 10, “Seismic and Dynamc Qualifica-
tion of Mechanical and El ectrical Equipnent.”

B. NUREG 1030, “Seismic Qualification of Equipnment in
Operating Nuclear Power Plants,” USNRC, February 1987.

3-17



3.11 ENVI RONVENTAL DESI GN AND QUALI FI CATI ON OF MECHANI CAL AND
ELECTRI CAL EQUI PMENT

This section identifies criteria for the environnental
design and qualification of nechanical and electrical equipnent,
including instrunentation and control, to ensure they are capable
of performng their design safety functions.

3.11.1 Code of Federal Regul ations

_ A Comm ssion Policy Statenent, “Additional Applica-
tions of Leak-Before-Break Technol ogy,” 54 FR 18649, My 2, 1989.

B. 10 CFR 50.49, “Environmental Qualification of Elec-
trical Equipnent Inportant to Safety for Nuclear Power Plants.”

C 10 CFR 50, Appendix A, “Ceneral Design Criteria for
Nucl ear Power Pl ants.”

1. GC 4, “Environnental and Mssile Design
Bases. ”

D. 10 CFR 50, Appendix B, “Quality Assurance Criteria
for Nuclear Power Plants and Fuel Reprocessing Plants.”

1. Criterion IIl, “Design Control.”
2. Criterion X, “Test Control.”
3. Criterion XVIl, “Quality Assurance Records.”

3.11.2 USNRC Regul atory Cuides, SRP Branch Technical Positions
and Appendi ces

A Regul atory @uide 1.40, “Qualification Tests of
Conti nuous Duty Mdtors Installed Inside the Containment of Water-
Cool ed Nucl ear Power Plants.”

B. Regul atory @uide 1.63, “Electric Penetration
Assenblies in Contal nment Structures for Nuclear Power Plants.”

C. Regulatory CGuide 1.73, “Qualification Tests of

Electric Valve Operators Installed Inside the Containnent of
Nucl ear Power Plants.”

D. Regul atory Guide 1.89, “Environnental Qualifica-

tion of Certain Electrical Equipnent Inportant to Safety for
Nucl ear Power Plants.”
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E. Regul atory Guide 1.131, “Qualification Tests
El ectric Cables, Field Splices, and Connections for Light-Wter-
Cool ed Nuclear Power Plants.”

F. Regul atory Quide 1.156, “Environmental Qualifica-
tion of Connection Assenblies for Nucl ear Power Plants.”

G Regul atory Guide 1.158, “Qualification of Safety-
Rel ated Lead Storage Batteries for Nuclear Power Plants.”

3.11.3 Codes and St andards

A ANSI /| EEE 535-1986, “IEEE Standard for Qualifica-

tion of O ass 1E Lead Storage Batteries for Nuclear Power Genera-
ting Stations.’

B. ANSI /| EEE 572-1985, “IEEE Standard for Qualifica-
tion of C ass 1E Connection Assenblies for Nucl ear Power Gener at -
ing Stations.”

C. | EEE 317-1983, “lIEEE Standard for Electric Pene-
tration Assenblies in Containment Structures for Nuclear Power
CGenerating Stations.”

D. | EEE 323-1974, *“|EEE Standard for QJaI i fying O ass
1E Equi pment Nucl ear Power Generat i n% St ati ons. (This standard
was revised and issued as ANSI/| EEE 323-1984, “I EEE Standard for

Qual i f))/l ng Cl ass 1E Equi pnrent for Nucl ear Power Gener at | ng Sta-
tions.

E. | EEE 334-1971, “Trial-Use Quide for Type Tests of
Conti nuous Duty Cass 1E Mitors Installed Inside the Contai nnent
of Nuclear Power Generati ng Stations.” Th| s standard was
revi sed and issued as ANSI/| EEE 334-1974(R1982), “IEEE Standard

for Type Tests of Continuous Duty Cass 1E I\/bt ors for Nucl ear
Power nerating Stations.”)

F. | EEE 382-1972, “lIEEE Trial-Use GQuide for Type Test
of Class | Electric Valve OQperators for Nuclear Power Generating
Stations.” This standard was revised and issued as ANSI/| EEE
382-1985, “IEEE Standard for Qualification of Actuators for Power

Qperated Valve Assenblies wth Safety-Related Functions for
Nucl ear Power Plants.”)

G | EEE 383-1974( R1982%, “I EEE Standard for Type Test

of Cass 1E Electric Cables, Field Splices, and Connections for
Nucl ear Power GCenerating Stations.”
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3.11. 4 Suppl ementary | nformation
A NUREG- 0800, USNRC “ St andard Revi ew Plan,” June 1987

_ 1 SRP  3.11, “Environmental Qualification of
Mechani cal and El ectrical Equi pnent.”

B. NUREG 0588, “Interim Staff Position on Environnmen-
Sall Qljgfliif i cation of Saf ety Rel ated El ectrical Equipnment,” USNRC,
ul'y

_ C. NUREG 0737, “darification of TM Action Plan
Requi rements,” USNRC, Novenber 1980.

D. NUREG 0718, *“Licensing Requirenents for Pendi ng
Applications for Construction Pernits and Manufacturi ng License,
USNRC, March 1981.

_ E. | E Information Notice 85-39, “Auditability of Elec-
trical Equipnent Qualification Records at Licensees’ Facilities.

_ F. IE Information Notice 85-40, “Deficiencies in
Equi prent Qualification Testing and Certification Process.”
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CHAPTER 4
REACTOR

~This chapter identifies criteria for establishing the
capability of the reactor to perform its safety functions
t hroughout its design lifetine under all normal operationa
nndgst including both transient and steady state, and accident
condi tions.

4.1 SUMVARY DESCRI PTI ON
This section in an SAR contains a summary description of
the nechanical, nuclear, and thermal and hydraulic designs of the

various reactor conponents, including thé fuel, reactor vesse
internals, and reactivity control systens. No specific NRC

criteria are specified for this summary description,
4.2 FUEL SYSTEM DESI GN
4.2.1 Code of Federal Regul ations

A 10 CFR 50.46, *“Acceptance Criteria for Emergency
Core Cooling Systens for Light Water Nucl ear Power Reactors.

B. 10 CFR 50, Appendix A, “Ceneral Design Criteria for
Nucl ear Power Plants.”

1. GC 10, “Reactor Design.”

o 2. &C 27, “Conbined Reactivity Control Systens
Capability.”

3. GOC 35, “Emergency Core Cooling.”
C. 10 CFR 50, Appendix K, “ECCS Eval uation Mdels.”

D. 10 CFR 100.11, *“Determination of Exclusion Area,
Low Popul ation Zone, and Popul ation Center Distance.”

4.2.2 USNRC Regul atory Quides, SRP Branch Technical Positions
and Appendi ces

_ The nethod of calculating X Q values in Regulatory
Quides 1.3, 1.4, 1.25 and 1.77 is superseded by the nethod pre-
sented in Regulatory Guide 1.145, “Atnospheric Dispersion Mdels
Lﬁr Potential Accident Consequence Assessnents at Nucl ear Power

ants.”
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A Regul atory CQuide 1.3, “Assunptions Used for
Eval uating the Potential Radiological Consequences of a Loss-of-
Cool ant Accident for Boiling Water Reactors.”

B. Regul atory Qiide 1.4, “Assunptions Used for
Eval uating the Potential Radiological Consequences of a Loss-of-
Cool ant Accident for Pressurized Water Reactors.”

C. Regul atory Guide 1.25, *“Assunptions Used for
Eval uating the Potential Radiol ogical Consequences of a Fuel Han-
dling Accident in the Fuel Handling and Storage Facility for
Boiling and Pressurized Water Reactors.

D. Regul atory Quide 1.60, *“ DeS|gn Response Spectra
for Seismc Design of Nuclear Power Pl ant s.

E. Regul atory QGuide 1.77, “Assunptions Used for
Eval uatlng a Control Rod Ejection Accident for Pressurized Water
React or s.

F. Regul atory @Quide 1.126, “An Acceptable Mdel and
Rel ated Statistical Methods for the Anal ysis of Fuel Densifica-
tion.

G Regul atory Cuide 1.145, “Atnospheric D spersion
Model s for Potentlal Acci dent Oonsequence Assessnments at Nucl ear
Power Plants.

H. Regulatory Quide 2.3, “Quality Verification for
Pl at e- Type Ur ani un Al uni num Fuel Elenents for Use in Research
React or s.

I SRP 4.2, Appendix A “Eval uation of Fuel Assenbly
Structural Responses to Ext ernally Applied Forces.

4.2.3 Codes and St andards

A ANSI N398-1974, “Quality Verification for Plate-
Type Urani um Al um num Fuel El enents. This standard was revised
and issued as ANSI/ANS 15.2-1974(R1982), “Quality Control for
Pl at e- Type Urani um Al um num Fuel El enents.”)

B. ASME Boiler and Pressure Vessel Code, Section III,
“Rul es for Construction of Nuclear Power Pl ant Corrponents " Divi-
sion 1.

C ASTM C776-1983, *“Standard Specification for
Sintered Uranium Di oxide Pellets.” (This standard was revised
and issued as ASTM C776-1986, “Specification for Sintered U anium
Dioxide Pellets.”)
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4.2.4 Suppl enental Materi al

A NUREG 0800, USNRC “Standard Review Plan,” June
1987.

1. SRP 4.2, “Fuel System Design.”

B. NUREG 0630, “Cl adding Swelling and Rupture Mdels
for LOCA Analysis,” USNRC, April 1980.

C. NUREG 0401, “Fuel Failure Detection in Operating
Reactors,” USNRC, March 1978.

D. NUREG 0085, *“The Analysis of Fuel Densification,”
USNRC, July 1976.

E. NUREG CR-1883 , “Multirod Burst Test Program Prog-
ress Report for January-June 1980,” R H Chaprman, Oak R dge
Nati onal Laboratory, March 1981.

F. NUREG CR- 1380, “Assessnent of Current Onsite
| nspection Techniques for LWR Fuel Systens,” WJ. Bailey, et al.,
Battelle Pacific rthwest Laboratory, Vol. 1 July 1980, Vol. 2,
January 1981.

G WASH- 1236, “Technical Report on Densification of
Li ght Water Reactor Fuels,” USAEC, Novemper 14, 1972.

H. “Burst Criterion of Zircaloy Fuel Caddings in a
LOCA, " F. Erbacher, HJ. Neitzel, H Rosinger, H Schmdt, and K
Wehr, ASTM Fifth International Conference on Zirconiumin the
Nucl ear |ndustry, August 4-7, 1980, Boston, Mssachusetts.

l BNWL- 1898,  “ GAPCON- THERVAL- 2 A Conput er Program
for Calculating the Thermal Behavior of an Oxide Fuel Rod,” C E.
Beyer, CR Harm D.D. Lanning, F.E. Panisko and L.J. Parchen,
Battel | e Pacific Northwest Laboratory, Novenber 1975.

J. BNW.- 1897, “User’s Cuide for GAPCON- THERVAL-2: A
Comput er Program for Calcul ating the Thermal Behavior of an Oxide
Fuel Rod,” C.E. Beyer, CR Harm D.D. Lanning, F.E. Panisko and

lié%é Parchen, Battelle Pacific Northwest Laboratory, Novenber

K. ANL- 6548, “Studies of Metal-Water Reactions at High
Tenperatures, I11. Experinmental and Theoretical Studies of the
ZirconiumWater Reaction,” L. Baker and L.C. Just, Argonne
National Laboratory, My 1962.
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4.3 NUCLEAR DESI GN
4.3.1 Code of Federal Regul ations

A Comm ssion Policy Statenent, “Use of Hi gh-Enriched
%éazni um (HEU) in Research Reactors,” 47 FR 37007, August 24,

_ B. 10 CFR 50.64, “Limtations on the Use of H ghly
Enri ched Uranium (HEU) in Donmestic Nonpower Reactors.”

C. 10 CFR 50, Appendix A, “Ceneral Design Criteria for
Nucl ear Power Plants.”

L GDC 10, “Reactor Design.”

2. G&C 11, “Reactor Inherent Protection.”
Lation.” 3. GDC 12, “Suppression of Reactor Power Gscil -

4, G&C 13, “I'nstrunmentation and Control.”

5. G&C 20, “Protection System Functions.”

6 GDC 25, “Protection System Requirenents for

Reactivity Cont rol Mal functions.”

7. GDC 26, “Reactivity Control System
Redundancy and Capability.”

o 8. G&C 27, “Conbined Reactivity Control Systens
Capability.”

9. GDC 28, “Reactivity Limts.”

4.3.2 USNRC Regul atory Cui des, SRP Branch Technical Positions
and Appendi ces

None.
4.3.3 Codes and Standards
None.
4.3.4 Suppl ement al | nformation

1987 A NUREG 0800, USNRC “Standard Review Plan,” June

L SRP 4.3, *“Nuclear Design.”
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B. NUREG 0085, “The Analysis of Fuel Densification,”
USNRC, July 1976.

C. BNL- 50274 (ENDF-102), “Data Formats and Procedures
for the ENDF Neutron Cross Section Library,” MK Drake, ed.,
Nat i onal Neutron Cross Section Center, Brookhaven National
Laboratory, 1970.

4.4 THERVAL AND HYDRAULI C DESI GN
4.4.1 Code of Federal Regul ations

A 10 CFR 50, Appendix A, “General Design Criteria for
Nucl ear Power Plants.”

1 GDC 10, “Reactor Design.”

4.4.2 USNRC Regul atory Gui des, SRP Branch Technical Positions
and Appendi ces

A Regul atory Quide 1.68, “Initial Test Progranms for
Wat er - Cool ed Nucl ear Power Plants.”

B. Regul atory CQuide 1.133, “Loose Parts Detection
Programfor the Primary Systenms of Light-Water-Cool ed Reactors.”

4.4.3 Codes and Standards
None.

4.4.4 Suppl ement al | nformation

1987 A NUREG- 0800, USNRC “Standard Review Plan,” June

L SRP 4.4, “Thermal and Hydraulic Design.”

_ B NUREG 0718,  “Licensing Requirenents for Pending
Applications for Construction Permts and Manufacturing License,”
ltemIl.F.2, USNRC, March 1981.

C NUREG- 0737 “Carification of TM Action Pl an
Requirements,” Item Il.F. 2, USNRC, Novenber 1980.

4.5 REACTOR MATERI ALS

This section identifies criteria for control rod drive
system structural naterials and reactor internal materials.
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4.5.1 Code of Federal Regul ations
A 10 CFR 50.55a, “Codes and Standards.”

B. 10 CFR 50, Appendi x A, “General Design Criteria
for Nuclear Plants.”

1. GDbC 1, “Quality Standards and Records.”
2. GC 14, “Reactor Cool ant Pressure Boundary.”

3. GDC 26, “Reactivity Control System
Redundancy and Capability.”

4.5.2 USNRC Regul atory (Wden, SRP Branch Technical Positions
and Appendi ces

A Regul atory @Quide 1.31, “Control of Ferrite Con-
tent in Stainless Steel Weld Metal.”

B. Regul atory CGuide 1.37, “Quality Assurance

Requirenents for Ceaning of Fluid Systens and Associated Com
ponents of Water-Cool ed Nucl ear Power Plants.”

C. Regul at ory Gu de 1.44, “Control of the Use of
Sensitized Stainless Steel.

D Regul atory @uide 1.85 “Materials Code Case
Acceptability-ASME Section III, Dwvision 1.”

4.5.3 Codes and St andards

A ANSI N45.2.1-1973, “Cleaning of Fluid Systens and
Assomat ed Conponents During Construction Phase of Nuclear Power
Pl ant s. (This standard was w thdrawn on Novenber 21, 1985 and

I ncorporated into ANSI/ASME NQA-2-1986, “Quality Assurance
Requirements for Nuclear Power Plants”)

B. ASME Boil er and Pressure Vessel Code.
1. Section I, “Material Specifications.”

2. Section 111, “Rules for Construction of
Nucl ear Power Pl ant Conponents,” Division 1.

3. Section XI, “Rules for Inservice Inspection of
Nucl ear Power Pl ant Conponents.”

C ASTM A262-86, “Practices for Detecting Suscep-
tibility to Intergranular Attack in Austenitic Stainless Steels.
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D. ASTM A708-79, “Standard Reconmended Practices for
Detection of Susceptibility to Intergranular Stress Corrosion in
Severely Sensitized Austenitic Stainless Steel.”

_ E AWS A4, 2-1974 “Standard Procedures for
Cal i brati ng Magnetic Instrunents to Measure the Delta Ferrite
Content of Austenitic Stainless Steel Wld Mtal.” (This stan-

dard has been revised and issued as ANSI/AWS A4.2-1986, “Proce-
dures for Calibrating Magnetic Instruments to Measure the Delta
Ferrite Content of Austenitic Stainless Steel Wld Mtal.”)

. AWS A5.4-1978, “ Speci fication for Corrosion-
Resi sting Chrom um and Chrom um N ckel Steel Covered Wl ding
El ectrodes.” (This standard has been revised and issued as

ANS| / AWS A5.4-1981, *“Specification for Corrosion-Resisting
Chrom um and Chrom um N ckel Steel Welding Electrodes.”)

4.5. 4 Suppl ement al I nformation

1087 A NUREG 0800, USNRC “Standard Review Plan,” June

L SRP 4.5.1, “Control Rod Drive System Struc-
tural Materials.”

_ 2. SRP 4.5.2, “Reactor Internal and Core Sup-
port Materials.”

4.6 FUNCTI ONAL DESI GN OF REACTIVITY CONTROL SYSTEMS
4.6.1 Code of Federal Regulations

A 10 CFR 50, Appendix A, “Ceneral Design Criteria for
Nucl ear Power Plants.”

1 GOC 23, “Protection System Failure Mdes.”
o 2. GC 25,  “Protection System Requirements for
Reactivity Control Ml functions.”
3 GDC 26, “Reactivity Control System
Redundancy and Capability.”
A G&C 27, “Conmbi ned Reactivity Control Sys-
tems Capability.”
5. G&C 28, “Reactivity Limts.”
6. GC 29, “Protection Against Anticipated

Operational Cccurrences.”
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4.6.2 USNRC Regul atory Cui des, SRP Branch Technical Positions
and Appendi ces

None.
4.6.3 Codes and St andards
None.
4.6.4 Suppl ement al | nformation

A NUREG- 0800, USNRC “Standard Review Plan,” June
1987.

1. SRP 4.6, “Functional Design of Control Rod
Drive System”
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CHAPTER 5
REACTOR COCLANT SYSTEM AND CONNECTED SYSTEMS

This chapter identifies criteria for the reactor cool ant
system and connected systems out to and including isolation valv-
ing (the reactor coolant pressure boundary).

5.1 SUMVARY DESCRI PTI ON

This section in a SAR contains a summuary description of
the reactor coolant systemand its conponents. The summary des-
cription should include how the relevant requirenments of 1,

“Quality Standards and Records,” 10 CFR 55a, “Codes and Stan-
dards,” and Regulatory Cuide 1.26, “Quality Goup Cassifications

and Standards” are nmet.
5.2 | NTEGRI TY OF REACTOR COOLANT PRESSURE BOUNDARY

_ This section identifies criteria for overpressure pro-
tection, reactor coolant pressure boundary materials, inservice
i nspection and testing, and the detection of |eakage fromthe
reactor cool ant pressure boundary.
5.2.1 Code of Federal Regul ations

_ A Conmm ssion Policy Statenment, “Additional Applica-
tions of Leak-Before-Break Technol ogy,” 54 FR 18649, May 2, 19809.

B. 10 CFR 50.2, “Definitions.”
C. 10 CFR 50.55a, “Codes and Standards.”

D 10 CFR 50.60, “Acceptance Criteria for Fracture
Preventi on Measurements for Light Water Nucl ear Power Reactors
for Normal Operation.”

E. 10 CFR 50, Appendix A, “General Design Criteria for
Nucl ear Power Plants.”

L GC 1, “Quality Standards and Records.”

2. GC 2, “Design Basis for Protection Against
Nat ural Phenonena.”

3. GC 4, “Environnental and Mssile Design
Bases.”
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4, GDC 14, “Reactor Coolant Pressure Boundary.”
5. GDC 15, “Reactor Coolant System Design.”

6. GDC 30, “Quality of Reactor Cool ant Pressure
Boundary.”

1. GDC 31, “Fracture Prevention of Reactor
Cool ant Pressure Boundary.”

8. GDC 32, “lInspection of Reactor Coolant Pres-
sure Boundary.”

F. 10 CFR 50, Appendix G “Fracture Toughness Require-
ments.”

G 10 CFR 50, Appendix H, “Reactor Vessel Material
Surveill ance Program Requirenents.”

5.2.2 USNRC Regul atory Guides, SRP Branch Technical Positions
and Appendi ces

A Regul atory Quide 1.26, “Quality Goup Cassifica-
tions and Standards for Water-, Steam, and Radioactive Waste-
Cont ai ni ng Conmponents of Nucl ear Power Plants.”

B. Regul atory Quide 1.29, “Seismc Design Cassifi-
cation.”

C Regul atory Quide 1.31, “Control of Ferrite Con-
tent in Stainless Steel Weld Metal.”

D. Regulatory Quide 1.34, “Control of Electroslag
Vel d Properties.”

E. Regul atory Quide 1.36, “Nonnetallic Thermal
| nsul ation for Austenitic Stainless Steel.”

F. Regul atory Guide 1.37, “Quality Assurance

Requirenents for Cleaning of Fluid Systens and Associ ated Com
ponents of Water-Cool ed Nucl ear Power Plants.”

G Regul atory Guide 1.43, “Control of Stainless
Steel Weld O adding of Low Alloy Steel Conponents.”

H. Regul atory Quide 1.44, “Control of the Use of
Sensitized Stainless Steel.”

l. Regulatory Quide 1.45 “Reactor Coolant Pressure
Boundary Leakage Detection Systens.”
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J. Regul at ory Gui de 1.50, “Control of Preheat
Tenperature for Wl ding of LowAlloy Steel.”

K. Regulatory Cuide 1.71, “Wlder Qualification for
Areas of Limted Accessibility.”

L. Regul atory Quide 1.84, “Design and Fabrl cation
Code Case Acceptability in ASME Section III, Division |.

M Regul atory Quide 1.85, “Materials Code Case
Acceptability in ASME Section Ill, Division |.”

N. Regul atory Guide 1.87, “Cuidance for Construction
of Cass 1 Conponents in Elevated Tenperature Reactors” (Suppl e-
ment to ASME Section Il Code Cases 1592, 1593, 1594, 1595 and
1596) . "

Q. Regul atory Cuide 1.147, “Inservice Inspection
Code Case Acceptability, ASME Section Xl, Division [|.”

P. SRP 5.2, Branch Technical Position RSB 5-2, “Over-
pressurization Prot ection of Pr essurized Water Reactors Wile
Operating at Low Tenperatures.

5.2.3 Codes and St andards

A ANSI N45.2.1-1973, “Cdeaning of Fluid Systens and
Assomat ed Components During Construction Phase of Nuclear Power
Pl ant s. (This standard was w t hdrawn Novenber 21, 1985 and
i ncorporated into ANSI/ASME NQA-2-1986, “Quality Assurance
Requi rements for Nuclear Power Plants.”)

B. ASME Boiler and Pressure Vessel Code.
1. Section Il, “Material Specifications.”

2. Section Il1l, “Rules for Construction of
Nucl ear Power Pl ant Conponents,” Division 1.

_ 3. Section I X, “Qualification Standard for Weld-
i ng and Brazing Procedures, \Wlders, Brazers, and Wl di ng and
Brazing Operators.”

4, Section XI, “Rules for Inservice Inspection of
Nucl ear Power Plant Conponents.”

5. “Code Cases, Nuclear Conponents.”
C. ASTM A-262-86, “Practices for Detecting Suscep-

tibility to Intergranular Aftack in Austenitic Stainless Steel,
Practice E.
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D. AWS A4. 2-1974, “Standard Procedures for Calibrat-
ing Magnetic Instrunents to Measure the Delta Ferrite Content of
Austenitic Stainless Steel Wld Mtal.” (This standard was
revised and issued as ANSI/AWS A4.2-1986, “Procedures for
Cal i brating Magnetic Instruments to Measure the Delta Ferrite
Content of Austenitic Stainless Steel Weld Mtals.”)

E AWS  A5. 4-1978, “Specification for Corrosion-
Resi sting Chronium and Chromi um N ckel Steel Covered Véldin
El ectrodes.” (This standard was revised and issued as ANSI/A

A5.4-1981, “Specification for Corrosion-Resisting Chrom um and
Chrom um N ckel Steel Welding Electrodes.”)

5.2.4 Suppl ementary | nformation

A NUREG- 0800, USNRC “Standard Review Plan,” June
1987.

1. SRP 5.2.2, “Qverpressure Protection.”

2. SRP 5.2.3, “React or Cool ant Pressure Bound-
ary Materials.”

_ 3. SRP 5.2.4, “Reactor Cool ant Pressure Bound-
ary Inservice Inspection and Testing.”

4. SRP 5.2.5, “React or Cool ant Pressure Bound-
ary Leakage Detection.”

_ B NUREG 0718, “Licensing Req'\l/grerrents_ for Pendi ng
Applications for Construction Permts and Manufacturing License,’
[tens I1.D.1 and I1.D.3, USNRC, March 1981.

_ C. NUREG 0737, “Cdarification of TM Action Plan
Requirements, Itens |I1.D.1 and I1.D. 3, USNRC, Novenber 1980.

D. NUREG 0224, “Final Report on Reactor Vessel Pres-
sure Transient Protection for Pressurized Water Reactors,” USNRC,
Sept enber 1978.

E. IE Bulletin 82-02, “Degradation of Threaded
Fasteners in the Reactor Coolant Pressure Boundary of PWR
Plants.”

-k Information Notice 82-06, “Failure of Steam Genera-
tor Primary Side Manway C osure Studs.”
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5.3 REACTOR VESSELS

This section identifies criteria for the materials,
pressure-tenperature linmts, and integrity of the reactor vessel.

5.3.1 Code of Federal Regul ations
A 10 CFR 50.55a, “Codes and Standards.”

B. 10 CFR 50.60, “Acceptance Criteria for Fracture
Preventi on Measurenments for Light-Water Nuclear Power Reactors
for Normal Operation.”

C 10 CFR 50.61, “Fracture Toughness Requirenments for
Prot ecti on Agai nst Pressurized Thermal Shock Events.”

D. 10 CFR 50, Appendix A, “General Design Criteria for
Nucl ear Power Pl ants.”

L GC 1, “Quality Standards and Records.”

2. GC 4, “Environnental and Mssile Design
Bases.”

3. GC 14, “Reactor Cool ant Pressure Boundary.”

4. GDC 30, “Quality of Reactor Coolant Pressure
Boundary.”

5. GDC 31 “Fracture Prevention of the Reactor
Cool ant Pressure Boundary.”

6. GDC 32, “lInspection of Reactor Cool ant Pres-
sure Boundary.”

E. 10 CFR 50, Appendix B, “Quality Assurance Criteria
for Nucl ear Power Plants and Fuel Reprocessing Plants.”

F. 10 CFR 50, Appendix G  “Fracture Toughness Require-
ments.”

G 10 CFR 50, Appendix H, “Reactor Vessel Material
Surveill ance Program Requi renents.”

5.3.2 USNRC Regul atory Cui des, SRP Branch Technical Postions
and Appendi ces

A Regul atory @uide 1.2, “Thermal Shock to Reactor
Pressure Vessels.”

B. Regulatory Cuide 1.31, “Control of Ferrite Con-
tent in Stainless Steel Weld Metal.”
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C Regul atory @Quide 1.34, “Control of Electroslag
Wl d Properties.”

D. Regul at ory Guide 1.37, “Quality Assurance
Requirenents for Ceaning of Fluid Systerrs and Associ ated Com
ponents of Water-Cool ed Nucl ear Power Pl ants.

E. Regul atory CQuide 1.43, “Control of Stainless
Steel Weld d adding of Low Alloy Steel Corrponents. "

F. Regul atory Quide 1.44, “Control of the Use of
Sensitized Stainless Steel.”

G Regul atory Quide 1.50, “Control of Preheat
Tenperature for Welding of LowAlloy Steel.”

H. Regul atory Quide 1.65 “Mterials and I|nspections
for Reactor Vessel Cosure Studs.”

| Regul atory  Cui de 1.71, “Welder Qualification for
Areas of Limted Accessibility.”

J. Regul atory Guide 1.99, “Effects of Residual Ele-
rrNEnt S Ion Predicting Radiation Damages to Reactor Vessel
terials.”

K. Regulatory Quide 1.150, “Utrasonic Testing of
Reactor Vessel Wl ds During Preservice and |nservice Exam na-
tions.”

L. Regul atory Quide 1.154, “Format and Content of
Pl ant - Specific Pressurized Thermal Shock Safety Analysis Reports
for Pressurized Water Reactors.”

M SRP 5.3.2, Branch Technical Position MIEB 5-2,
“Fracture Toughness Requirenents.”

5.3.3 Codes and St andards

A ANSI N45.2.1-1973, “Cdeaning of Fluid Systens and
Assomat ed Conponents During Construction Phase of Nuclear Power
Pl ants. (This standard was w thdrawn Novenber 21, 1985 and
I ncorporated into ANSI/ASME NQA-2-1986, “Quality Assurance
Requi renents for Nucl ear Power Plants.”)

B. ASME Boil er and Pressure Vessel Code.
1. Section Il, “Material Specifications.”

2. Section 111, “Rules for Construction of
Nucl ear Power Pl ant Conponents,” Division 1.
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3. Section V, “Nondestructive Exam nation.”

4, Section I'X, “Qualification Standard for Weld-
ing and Brazing Procedures, Welders, Brazers, and Wlding and
Brazing Qperators.”

5. Section X, “Rules for Inservice Inspection of
Nucl ear Power Pl ant Conponents.”

C. ASTM A-262-86, “Practices for Detecting Suscep-

tibility to Intergranular Attack in Austenitic Stainless Steels,”
Practice A and E

D. ASTM E-185-73, “Surveillance Tests on Structural
Materials in Nuclear Reactors.” (This standard was revised and
i ssued as ASTM E-185-82, “Practice for Conducting Surveillance
Tests for Light-Water-Cooled Nuclear Power Reactor Vessels.”)

_ E. AW A4.2-1974, “Standard Procedures for Calibrat-
ing Magnetic Instrunents to Measure the Delta Ferrite Content of
Austenitic Stainless Steel Wld Mtal.” (This standard was
revised and issued as ANSI/AWS A4. 2-86, “Procedures for Calibrat-
ing Magnetic Instrunents to Measure the Delta Ferrite Content of
Austenitic Stainless Steel Wld Mtals.”)

F. AWS A5, 4-1978, “Specification for Corrosion-
Resi sting Chrom um and Chrom um N ckel Steel Covered Wl ding
El ectrodes.” (This standard has been revised and issued as

ANSI / AW5  A5. 4-1981, “Specification for Corrosion-Resisting
Chrom um and Chrom um N ckel Steel Welding Electrodes.”)

5.3.4 Suppl emental | nformation

o8 A NUREG 0800, USNRC, “Standard Review Plan,” June
1987.

1. SRP 5.3.1, “Reactor Vessel Mterials.”
2. SRP 5.3.2, “Pressure-Tenperature Limts.”
3. SRP 5.3.3, “Reactor Vessel Integrity.”

B. NUREG 0744, Rev. 1, “Resolution of Task A-11 Reac-
tor Vessel Material Toughness Safety Issue,” Vol. 1 and 2, USNRC,
Cct ober 1982.
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5.4 COVPONENT AND SUBSYSTEM DESI GN

This section identifies criteria for the design of the

foll owi ng conponents and subsystens of the reactor coolant sys-
tem

Integrity of the Punp Fl ywheel

St eam Generator Materials

| nservi ce Inspection of the Steam Generator Tube

Reactor Core Isolation Cooling System

Resi dual Heat Renoval System

Reactor Water Cl eanup System

Pressurizer Relief Tank

H gh Point Vents of the Reactor Cool ant System
5.4.1 Code of Federal Regul ations

A 10 CFR 50.46, “Acceptance Criteria for Energency
Core Cooling Systens for Light Water Nucl ear Power Reactors.”

B. 10 CFR 50.55a, “Codes and Standards.”

C 10 CFR 50, Appendix A “Ceneral Design Criteria for
Nucl ear Power Pl ants.”

1. G 1, “Quality Standards and Records.”

2. GDC 2, “Design Bases for Protection Against
Nat ur al Phenonena.”

3, GbC 4, ~Environmental and Mssile Design
Bases.”

4, GDC 5 “Sharing of Structures, Systens, and
Components.”

5 GC 14, “Reactor Coolant Pressure Boundary.”
6. GDC 15 “Reactor Cool ant System Design.”
7 &C 19, “Control Room”

8. GDC 29, “Protection Against Anticipated Oper-
ational Cccurrences.”
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90 @GDC 30, “Quality of Reactor Coolant Pressure
Boundary.”

10, GDOC 31, “Fracture Prevention of the Reactor
Cool ant Pressure Boundary.”

11. GC 32, “lInspection of Reactor Cool ant Pres-
sure Boundary.”

12. GC 33, “Reactor Coolant Makeup.”
13. GDC 34, “Residual Heat Renoval.”
14, GDOC 54, “Piping Systenms Penetrating Contain-

nent .

_ 15. GDC 55, “Reactor Coolant Pressure Boundary
Penetrating Containnent.”

16. GDOC 56, “Primary Containment Isolation.”
17. GDC 57, “Cdosed System Isolation Valves.”

18. GC 60, “Control of Rel eases of Radioactive
Materials to the Environnent.”

_ o 19. GDC 61, “Fuel Storage and Handling and
Radi oactivity Control.”

D. 10 CFR 50, Appendix B, “Quality Assurance Criteria
for Nucl ear Power Plants and Fuel Reprocessing Plants.”

5.4.2 USNRC Regul atory Guides, SRP Branch Technical Positions
and Appendi ces

A Regul at or¥_ GQuide 1.1, “Net Positive Suction Head
for Enmergency Core Cooling and Containnent Heat Renoval System
Punps.”

B Regulatory Guide 1.14, “Reactor Coolant Punp Fly-
wheel Integrity.”

_ C. Regulatory Guide 1.22, “Periodic Testing of Pro-
tection System Actuation Functions.”

D. Regul atory Quide 1.26, “Quality Goup Cassifica-
tions and Standards for Water-, Steam, and Radi oactive-\Waste-
Cont ai ni ng Conponents of Nucl ear Power Plants.”

E Regul atory Cuide 1.29, “Seismc Design Cassifi-
cation.”
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F. Regul at ory GQuide 1.37, “Quality Assurance

Requi rements for Ceaning of Fluid Systerrs and Associ ated Com
ponents of Water-Cool ed Nucl ear Power Pl ants.

G Regul atory Quide 1.53, “Application of the Single
Failure Criterion to Nuclear Power Plant Protection Systens.”

H. Regul atory Quide 1.56, “Mintenance of Water
Purity in Boiling Water Reactors.”

I Regul atory Guide 1.68, “Initial Test Programs for
Wat er - Cool ed Nucl ear Power Pl ants.”

J. Regul atory Quide 1.83, “lInservice Inspection of
Pressuri zed Water Reactor Steam Generator Tubes.”

K. Regul at ory Cui de 1.85, “Materials Code Case
Applicability, ASME Section III, Division 1.”

L. Regul atory Guide 1.92, “Conbining I\/bdal Responses
and Spatial Conponents in Seismc Response Anal ysi s.

M Regul atory @uide 1.139, “Cuidance for Residual
Heat Renoval .”

“ I\/bnltorl ng of ggcondar é’ deB(/\zpCh echn tCa POSIJ’\}\}JQO& e'\zg]-rrhE %er
ators.

_ O SRP 5.4.7, Branch Technical Position RSB 5-1,
“Design Requirenments of the Residual Heat Renpbval System”

5.4.3 Codes and St andards

_ A ANSI N45.2.1-1973, “d eani n% of Fluid Systens and
Assomat ed Components During Construction Phase of Nuclear Power

Pl ant s. (This standard was wi t hdrawn Novenber 21, 1985 and

I ncorporated into ANSI/ASVME NQA-2-1986, “Quality Assurance
Requi rements for Nuclear Power Plants.”)

B. ASME Boil er and Pressure Vessel Code.
1. Section II, “Mterial Specifications.”

2. Section |11, D|V|S|on 1, “Rules for Construc-
tion of Nucl ear Power Pl ant Corrponents

_ 3 Section I X, “Qualification Standard for Weld-
ing and Brazing Procedures, \Wlders, Brazers, and \Wlding and
Brazing Operators.”
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4, Section XI, “Rules for Inservice Inspection of
Nucl ear Power Pl ant Conponents.”

b. “Code Cases, Nuclear Conponents.”

- C ASNT- SNT-TC-I A, “Nondestructive Testing Personnel
Qualification and Certification.”

- D ASTM A370-86, “Test Methods and Definitions for
Mechani cal Testing of Steel Products.”

E ASTM E208-85, “Method for Conducting Drop-Wight
Tests to Dleterm ne Nil-Ductility Transition Tenperature of Fer-
ritic Steels.”

~F | EEE 338-1987, “IEEE Standard Criteria for the
Periodic Surveillance Testing of Nuclear Power Generating Sta-
tions Cass 1E Power and Protection Systens.”

_ G | EEE 379-1977, *“IEEE Standard Application of the
Single-Failure Criterion to Nuclear Power Generating Station
C ass 1E Systens.” (This standard was revised and Issued as
ANS| /| EEE 379-1988, *“IEEE Standard Application of the Single-
g;u lure )Cr|ter|on to Nuclear Power Generating Station Cass 1E

stems.”

5.4.4 Suppl erent al | nformation
A NUREG 0800, USNRC, “Standard Review Plan,” June
1987.
L SRP 5.4.1.1, “Punp Flywheel Integrity,
(PWR)."
2. SRP 5.4.2.1, *“Steam Generator Materials.”
_ 3. SRP  5.4.2.2, “Steam Cenerator Tube Inservice
I nspection.”
4, SRP 5.4.6, “Reactor Core Isolation Cooling,
(BWR)."
t b. SRP  5.4.7, *“Residual Heat Rermoval (RHR) Sys-
ern.”
6. SRP 5.4.8, “Reactor Water C eanup System
(BWR)."

1. SRP 5.4.11, “Pressurizer Relief Tank.”
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8. SRP 5.4.12, *“Reactor Coolant System Hi gh
Point Vents.”

B. NUREG- 0718, “Li censing Requirements for Pending

Applications for Construction Permts and Manufacturing License,”
USNRC, March 1981.

C NUREG- 0737, “Carification of TM Action Plan
Requi renments,” USNRC, Novenber 1980.

D. NUREG 0660, “NRC Action Plan Devel oped as a Result

of the TM-2 Accident,” USNRC, Vol. 1, May 1980 and Vol. 1, Rev.
1, August 1980.
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CHAPTER 6
ENG NEERED SAFETY FEATURES

This chapter identifies criteria for the engineered
safety features addressed in Regulatory GQuide 1.70 that are com
monly used to limt the consequences of postulated accidents in
li ght-water-cooled power reactors.

6.1 ENG NEERED SAFETY FEATURE MATERI ALS
6.1.1 Code of Federal Regul ations
A 10 CFR 50.55a, “Codes and Standards.”

B. 10 CFR 50, Appendix A, “General Design Criteria for
Nucl ear Power Plants.”

1. GDC 1, “Quality Standards and Records.”

2. GDC 4, “Environnental and M ssile Design
Bases.”

3. GDC 14, “Reactor Coolant Pressure Boundary.”

4, GC 31, “Fracture Prevention of Reactor
Cool ant Pressure Boundary.”

5. GDC 35, “Energency Core Cooling.”
6. GC 41, “Containnent Atnosphere C eanup.”

7. @&C 51, “Fracture Prevention of Contai nnent
Pressure Boundary.”

C 10 CFR 50, Appendix B, “Quality Assurance Criteria
for Nuclear Power Plants and Fuel Reprocessing Plants.”

6.1.2 USNRC Regul atory Guides, SRP Branch Technical Positions
and Appendi ces

A Regulatory @uide 1.7, “Control of Conbustible Gas

((j:oncentrati ons in Containnment Follow ng a Loss-of-Cool ant Acci -
ent.”

B. Regul atory @uide 1.31, “Control of Ferrite Con-
tent in Stainless Steel Wld Metal.”

C Regul atory Quide 1.36, “Nonnetallic Thernal
| nsul ation for Austenitic Stainless Steel.”
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D. Regul at ory Guide 1.37, “Quality Assurance
Requi renments for Cleaning of Fluid Systens and Associ ated Com
ponents of Water-Cool ed Nucl ear Power Plants.”

E. Regul atory Quide 1.44, “Control of the Use of
Sensitized Stainless Steel.”

F. Regul atory @uide 1.50, “Control of Preheat
Tenperature for Welding of LowAlloy Steel.”

G Regul atory Guide 1.54, “Quality Assurance

Requirements for Protective Coatings Applied to Water-Cool ed
Nucl ear Power Plants.”

. H SRP. 5.2.3 Branch Technical Position MIEB 5-7,
“Mat erial Sel ection and Processing Guidelines for BAR Cool ant

Pressure Boundary Pi ping.”

| SRP 6.1.1, Branch Technical Position MIEB 6-1,
“pH for Energency Cool ant Water for PWRs.”

6.1.3 Codes and St andards

A ANSI 45.2.1-1973, “deaning of Fluid Systenms and
Associ ated Components During Construction Phase of Nuclear Power
Plants.” (This standard was w t hdrawn Novenber 21, 1985 and

I ncorporated into ANSI/ASME NQA-2-1986, “Quality Assurance
Requi renents for Nucl ear Power Plants.”)

B. ANS| N101. 2-1972, “Protective Coatings (Paints)
for Light Water Nucl ear Reactor Containnment Facilities.” (This
standard was withdrawn in 1983; it was replaced by the “Mnual of
Coating Work for Light-Water Nuclear Power Plant Primary Contain-
ment and Qther Safety-Related Facilities,” ASTM 1979.)

C. ANSI N101. 4-1972, “Quality Assurance for Pro-
tective Coatings Applied to Nuclear Facilities.” (This standard
was W thdrawn in 1983; it was replaced by the “Mnual of Coating
Work for Light-Water Nuclear Power Plant Primary Containment and
Gt her Safety-Related Facilities,” ASTM 1979.)

D. ASME Boi |l er and Pressure Vessel Code.
1. Section IIl, “Material Specifications.”

2. Section 111, “Rules for Construction of
Nucl ear Power Pl ant Conponents,” Division 1 and Division 2.

3. Section IX, “Qualification Standard for Weld-
i ng and Brazing Procedures, \Wlders, Brazers, and Wl ding and
Brazing Operators.”
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E. ASTM A262-86, “Practices for Detecting Suscep-
tibility to Intergranular Attack in Stainless Steel.”

F. AWS  A4.2-1974, “Standard Procedures for Calibrat-
ing Magnetic Instrunents to Measure the Delta Ferrite Content of
Austenitic Stainless Steel Wld Mtal.” (This standard was
revised and issued as ANSI/AWS A4.2-1986, “Procedures for
Cal i brating Magnetic Instrunments to Measure the Delta Ferrite
Content of Austenitic Stainless Steel Weld Mtals.”)

G AWS A5 4-1978, “Specification for Corrosion-
Resi sting Chrom um and Chrom um N ckel Steel Covered Wl din
El ectrodes.” (This standard was revised and issued as ANSI/A
A5.4-1981, “Specification for Corrosion-Resisting Chrom um and
Chrom um N ckel Steel Welding Electrodes.”)

6.1.4 Suppl ement al I nformation
A NUREG 0800, USNRC “Standard Review Plan,” June
1987,
1. SRP 6.1.1, “Engi neered Safety Features
Materials.”
2 SRP 6.1.2, “Protective Coating Systens

(Pai nts) Organib Material s.”

B. WASH- 1233, “Review of O ganic |odide Formation
Under Accident Conditions in Water-Cooled Reactors,” USAEC, 1972.

C. “Manual of Coating Wirk for Light-Wter Nucl ear
Power Plant Primary Containnent and Oher Safety-Related
Facilities,” ASTM 1979.

_ D. “Post - Acci dent Hydrogen Generation from Protective
Coatings in Power Reactors,” HE Zttel, Nuclear Technol ogy,
Vol ume 17, pp. 143-146, 1973.

E. “Radi ation Effects on Oganic Miterials,” RO Bolt
and J.G Carroll, Academ c Press, New York, 1963.

6.2 CONTAI NVENT SYSTEMS

This section identifies criteria for contai nment func-
tional design, containnent heat renoval systens, secondary con-
tai nment functional design, containnment isolation system com
bustible gas control in containnent, containnment |eakage testing,
and fracture prevention of the containnent pressure boundary.

6-3



6.2.1 Code of Federal Regul ations

A 10 CFR 50.34, *“Contents of Applications, Technical
I nformation.”

B. 10 CFR 50. 44, “Standards for Conbustible Gas Con-
trol Systemin Light-Water-Cool ed Power Reactors.”

C 10 CFR 50. 46, “Acceptance Criteria for Energency
Core Cooling Systens for Light Water Nucl ear Power Reactors.”

D. 10 CFR 50. 54, “Conditions of Licenses.”

E. 10 CFR 50, Appendix A, “General Design Criteria for
Nucl ear Power Plants.”

1. GDC 1, “Quality Standards and Records.”

2. GDC 2, “Design Bases for Protection Against
Nat ural Phenonena.”

3. GDbC 4, “Envi ronmental and M ssile Design
Basi s.”

4,  GDC 5, “Sharing of Structures, Systems, and
Components.”

5 GC 13, “Instrunentation and Control.”

6. GDC 16, “Containment Design.”

7 GC 38, “Containment Heat Renoval.”

8 GC 39, “Inspection of Containnment Heat

Renoval System” '

9. @GDC 40, “Testing of Containment Heat Renoval

System”

10. GDOC 41, “Containment Atnmosphere C eanup.”

11. GC 42, “lI nspection of Containnent C eanup
Systens.”

12.  GDC 43, “Testing of Contai nnent Atnosphere

Cl eanup System”
13. GDOC 50, “Containnment Design Basis.”

14, GDC 51, “Fracture Prevention of Containnent
Pressure Boundary.”
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_ 15, GDC 52, “Capability for Containnment Leakage
Rate Testing.”

16, GDC 53, “Provisions for Containment Testing
and I nspection.”

17. GOC 54, “Piping Systens Penetrating Contain-

ment .

_ 18. GDC 55, “Reactor Cool ant Pressure Boundary
Penetrating Contai nment.”

19. @GDC 56, “Primary Containnent Isolation.”
20, @GDC 57, “Closed Systens Isolation Valves.”
21, CGDC 64, “Mnitoring Radioactivity Releases.”

F. 10 CFR 50, Appendix J, “Primary Reactor Contain-
nment Leakage Testing for Water-Cool ed Power Reactors.”

G 10 CFR 50, Appendix K, “ECCS Eval uation Models.”

H 10 CFR 100.11, *“Determination of Exclusion Area,
Low Popul ation Zone, and Population Center Distance.”

6.2.2 USNRC Regul atory Cuides, SRP Branch Technical Positions
and Appendi ces

_ The nethod of calculating X Q values in Regulatory
Quides 1.3 and 1.4 is superseded by the nmethod presented in

Regul atory Quide 1.145, “Atnospheric Dispersion Mdels for Poten-
tial Accident Consequence Assessnments at Nucl ear Power Plants.”

A Regul atory @uide 1.1, “Net Positive Suction Head
for Energency Core Cooling and Contai nnent Heat Renoval System
Punps.”

B Regul atory Quide 1.3, “Assunptions Used for
Eval uating the Potential Radiological Consequences of a Loss-of-
Cool ant Accident for Boiling Water Reactors.”

- C Regul atory GQuide 1.4, “Assunptions Used for
Eval uating the Potential Radiological Consequences of a Loss-of-
Cool ant Accident for Pressurized Water Reactors.”

D. Regul atory @uide 1.7, “Control of Conbustible Gas
Concentrations in Contai nment Follow ng a Loss-of-Cool ant Acci -

dent.”



E. Regul atory Guide 1.11, “Instrument Lines Pene-
trating Primary Reactor Containnent.”

F. Regul atory Quide 1.26, “Quality Goup Cassifica-
tions and Standards for Water-, Steam, and Radioactive-Waste-
Cont ai ni ng Conmponents of Nucl ear Power Plants.”

G Regul atory Quide 1.29, “Seismc Design Cassifi-
cation.”

H. Regul atory Quide 1.52, *“Design, Testing, and
Mai ntenance Criteria for Post Accident Engineered- Safety-Feature

At nosphere Cl eanup System Air Filtration and Adsorption Units of
Li ght - WAt er - Cool ed Nucl ear Power Plants.”

I Regul atory Guide 1.63, “Electric Penetration
Assemblies in Contai nment Structures for Nuclear Power Plants.”

J. Regul atory CQuide 1.82, “Water Sources for Long
Term Recircul ation Cooling Follow ng a Loss of Cool ant Accident.”

K  Regulatory @ide 1.97, *“Instrunentation for
Li ght - Wat er- Cool ed Nuclear Power Plants to Assess Plant and
Environs Conditions During and Fol | owi ng an Accident.”

L Regul atory @Quide 1.141, “Containnent [|solation
Provisions for Fluid Systens.”

M Regul atory Guide 1.145, “Atnospheric D spersion
Model s for Potential Accident Consequence Assessnents at Nucl ear
Power Plants.”

N. SRP 6.2.1.5, Branch Technical Position CSB 6-1,

“M ni nrum Cont ai nment Pressure Mdel for PWR ECCS Perfornance
Eval uation.”

0. SRP 6.2.3, Branch Technical Position CSB 6-3,

“IDet ermnation of Bypass Leakage Paths in Dual Containnent
Plants.”

P SRP  6.2.4, Branch Techni cal Position CSB 6-4,
“Contai nnent Purging During Normal Plant Cperations.”

Q SRP 6.2.5, Appendi x A, “Description of COGAP
(Conmbustible Gas Anal yzer Program)”

R SRP 9.2.5, Branch Technical Position ASB 9- 2,

éoRelsi dual 'Decay Energy for Light Water Reactors for Long-Term
ol ing.”
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6.2.3 Codes and Standards

A ANSI / ASVE  N509-1980, “Nucl ear Power Plant Air
O eaning Units and Conponents.”,  (This standard was revised and
i ssued as ANSI/ ASVE N509- 1989, Nucl ear Power Plant Air C eaning
Units and Conponents.”)

B. ANS| / ASVE 510-1980, “Testing of Nuclear Air Cean-
Ing Systens.”

C. ASVE Boiler and Pressure Vessel Code.

1. Section 111, “Rules for Construction Of
Nucl ear Power Plant Conponents,” Division 1.
D. ANSI /| EEE  317-1983 (R1988), “IEEE Standard for

El ectric Penetration Assemblies in Containment Structures for
Nucl ear Power Cenerating Stations.”

6.2.4 Suppl ement al I nformation

A NUREG- 0800, USNRC “Standard Review Plan,” June
1987.

1. SRP 6.2.1, “Containnent Functional Design.”
2. SRP 6.2.1.2, “Subconpartment Analysis.”

3. SRP 6.2.1.3, “Mass and Energy Rel ease Analy-
sis for Postul ated Loss-of-Cool ant Accidents.”

4. SRP 6.2.1.4, “Mss and Energy Rel ease Analy-
sis for Postul ated Secondary System Pipe Ruptures.”

5 SRP 6.2.1.5, “Mninmum Containment Pressure
énaldysi s for Emergency Core Cooling System Performance Capability
t udi es.”

6. SRP 6.2.2, “Containnment Heat Renoval Sys-

terns.”

7. SRP 6.2.3, “Secondary Containnment Functional
Design.”

8. SRP 6.2.4, “Containment Isolation System”

90 SRP 6.2.5, *“Conbustible Gas Control in Con-
tai nnment.”

10. SRP 6.2.6, “Containnent Leakage Testing.”
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11. SRP 6.2.7, “Fracture Prevention of Contai n-
ment Pressure Boundary.”

B. NUREG- 0897, Rev. 1, “Containnent Energency Sunp
Performance -Technical Findings Related to USI A-43,” USNRC,
Cct ober 1985.

C. NUREG- 0588, “Interim Staff Position on Environnen-
Sall Qijgéif i cation of Safety-Related Electrical Equipnment,” USNRC,
uly .

D. NUREG 0718,  “Licensing Requirenents for Pending
ApRII i cations for Construction Permts and Manufacturing License,”
USNRC, March 1981.

E. NUREG- 0609, “Asymmetric Bl omdown Loads on PWR Pri-
mary Systens,” USNRC, January 1981.

_ F. NUREG- 0737, “Carification of TM Action Plan
Requi rements,” USNRC, Novenber 1980.

G NUREG 0660, “NRC Action Plan Devel oped as a Result
of the TM-2 Accident,” USNRC, Vol. 1, May 1980 and Vol. 1, Rev.
1, August, 1980.

- H  NUREG 0694 |, “TM - Rel ated Requirenents for New
Operation Licenses,” USNRC, June 1980.

. NUREG- 0578 , “TM -2 Lessons Learned Task Force
Status Report and Short-Term Recommendations,” USNRC, July 1979.

J. IE Information Notice 85-71, “Contai nnent
I ntegrated Leak Rate Tests.”

_ K. ERDA 76-21, “Nuclear Air Ceaning Handbook,” QCak
Ri dge National Laboratory, C A Burchsted, |.E Kahn and A B.
Ful l er, March 31, 1976.

L. “ CONTEMPT- LT Users Manual ,” Interim Report |-214-
74-12.1, R J. \Wagner and L.L. West, Aerojet Nuclear Conpany,
August 1973.

M “Maxi mum Fl ow Rate of a Single Conponent, Two-Phase
M xture,” F.J. Mody, Jour. of Heat Transter, Trans. Am Soc. of
Mechani cal Engineers, Vol. 87, No. 1, February 1965.
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6.3 EMERGENCY CORE COOLI NG SYSTEM
6.3.1 Code of Federal Regulations

A 10 CFR 50.46, “Acceptance Criteria for Emergency
Core Cool ing Systens for Li ght - at er - Cool ed Nucl ear Power Reac-
tors.

B. 10 CFR 50.55a, “Codes and Standards.”

C 10 CFR 50, Appendi x A, “Ceneral Design Criteria for
Nucl ear Power Pl ants.

1. &C 2, “Desi gn Bases for Protection Against
Nat ural Phenonena.”

_ 2. GC 4, “Environnmental and M ssile Design
Basi s.”
L3 GbC 5 “Sharing of Structures, Systens, and
Conponent s.
4. GC 17, “Electric Power Systens.”
o 5. GC 27, “Conbined Reactivity Control System
Capabi lity.”
6. GC 35, “Energency Core Cooling.”
_ 1. GDC 36, “lI nspection of Enmergency Core Cool -
Ing System”
8. G&C 37, “Testing of Energency Core Cooling
System”

D. 10 CFR 50, Appendix K, “ECCS Evaluation Mdels.”

6.3.2 USNRC Regul atory Guides, SRP Branch Technical Positions
and Appendi ces

A Regul at or?/ Quide 1.1, “Net Position Suction Head
in

Lor Energency Core Cooling and Containment Heat Renoval System
unps. ”

_ B. Regulatory CQuide 1.29, “Seismc Design Oassifi-
cation,” Revision 1.

C. Regul atory Quide 1.47, “Bypassed and Inoperable
Status Indication for Nuclear Power Plant Safety Systens.”
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D. Regul atory Quide 1.52, *“Design, Testing, and
Mai ntenance Criteria for Post Accident Engineered- Safety-Feature
At nosphere C eanup System Air Filtration and Adsorption Units of
Li ght - Wat er - Cool ed Nucl ear Power Plants.”

E. Regul atory Quide 1.68, “Initial Test Prograns for
Wat er - Cool ed Nucl ear Power Plants.”

F. Regul atory Guide 1.79, “Preoperational Testing of
Energency Core Cooling Systenms for Pressurized Water Reactors.”

G Regul atory CQuide 1.82, “Water Sources for Long-
Term Recircul ation Cooling Follow ng a Loss-of-Cool ant Accident.”

H. Regul atory QGuide 1.157, “Best Estimate Calcul ations
of Emergency Core Cooling System Performance.”

o | SRP 6.3, Branch Technical Position RSB 6-1,
“Piping From the RWST (or BWST) and Contai nment Sunp(s) to the
Safety Injection Punps.”

6.3.3 Codes and St andards

_ A ANSI/ASME N509-1980, “MNuclear Power Plant Air
Cl eaning Units and Conponents.”

_ B. ANSI/ASME N510-1980, “Testing of Nuclear Air
Ceaning Units.”

C ASME Boil er and Pressure Vessel Code, Section X,
“Rules for Inservice Inspection of Nuclear Power Plant Com
ponents.”

D. | EEE 279-1971, “Criteria for Protection Systems for
Nucl ear Power Generating Stations.” (This standard was w thdrawn
June 14, 1984 and incorporated into | EEE 603-1980, “I|EEE Standard
Crlterl)a for Safety Systens for Nuclear Power CGenerating Sta-
tions.”

E. ANS| /| EEE  603-1980, “IEEE Standard Criteria for
Safety Systens for Nucl ear Power Cenerating Stations.”

6.3.4 Suppl ement al | nformati on

1987 A NUREG 0800, USNRC “Standard Review Plan,” June

1. SRP 6.3, “Emergency Core Cooling System”
B. NUREG- 0897, Rev. 1, *“Containment Emergency Sunp

Performance Technical Findings Related to Unresolved Safety |[ssue
A-43,” USNRC, October 1985.
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C. NUREG 0718, “Li censing Requirenents for Pending

Applications for Construction Permts and Manufacturing License,”
USNRC, March 1981.

D. NUREG 0737 , “Carification of TM Action Pl an
Requi rements,” USNRC, Novenber 1980.

E NUREG 0660, “NRC Action Plan Devel oped as a Result
of the TM-2 Accident,” USNRC, Vol. 1, May 1980 and Vol. 1, Rev.
1, August 1980.

F. NUREG- 0694 , “TM - Rel ated Requirenents for New
Qperation Licenses,” USNRC, June 1980.

G |E Bulletin 79-24, “Frozen Lines.”

H. Information Notice 81-31, “Failure of Safety Injec-

tion Valves to Qperate Against Differential Pressure.”

[ ERDA 76-21, “Nuclear Air Ceaning Handbook,” QCak
Ri dge Nati onal Laboratory, C. A Burchsted, |.E Kahn and A B.
Ful ler, March 31, 1976.
6.4 CONTRCL ROOM HABI TABI LI TY SYSTEM
6.4.1 Code of Federal Regulations

A 10 CFR 50, Appendix A, “General Design Criteria for
Nucl ear Power Plants.”

L GC 4, “Environmental and M ssiles Design
Bases.”

2. GOC 5, “Sharing of Structures, Systens, and
Components.”

3. GDC 19, “Control Room”

6.4.2 USNRC Regul atory Quides, SRP Branch Technical Positions
and Appendi ces

A Regul atory CGuide 1.52, “Design, Testing, and
Mai ntenance Criteria for Post Accident Engineered-Safety-Feature
At nosphere C eanup System Air Filtration and Adsorption Units of
Li ght - Wat er - Cool ed Nucl ear Power Plants.”

B. Regul atory Quide 1.78, “Assunptions for Eval uat-

ing the Habitability of a Nuclear Power PI ant Control Room During
a Postul ated Hazardous Chem cal Rel ease.
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C. Regul atory @Guide 1.95 “Protection of Nuclear

Polwer Pl ant Control Room Operators Against an Accidental Chlorine
Rel ease.”

D. SRP 6.4, Appendix A “Acceptance Criteria for
Val ve or Danper Repair Aternative.”

6.4.3 Codes and St andards

A ANSI / ASME N509- 1980, “MNuclear Power Plant Air
Cleaning Units and Conponents.” (ThIS standard was revi sed and
I ssued as ANSI/ ASME N509- 1989, “Nucl ear Power Plant Air C eaning
Units and Conponents.”

B. ANSI / ASME N510-1980, “Testing of Nuclear Ar
Ceaning Units.”

6.4.4 Suppl ement al I nformation

A NUREG- 0800, USNRC “Standard Review Plan,”
June 1987.

1. SRP 6.4, “Control Room Habitability System”

_ B. NUREG- 0737 , “Carification of TM Action Plan
Requirenments, ” Item111.D. 3.4, USNRC, Novenber 1980.
C. IE CGrcular 80-03, “Protection From Toxic Gas
Hazards.”
D. |E Information Notice 86- 76 “Probl ens Noted in

Control Room Energency Ventilation Systens.

_ E. ERDA 76-21, “Nuclear Air Ceaning Handbook,” Qak
Ri dge National Laboratory, C A Burchsted, |.E Kahn and A B.
Fuller, March 31, 1976.

k. “Nucl ear Power Plant Control Room Ventilation Sys-
tem Design for Meeting General Design Criterion 19,” K G Mirphy
and K M Canpe, 13th AEC Air Ceaning Conference, August 1974.

_ G Tl D- 25951, “Reactor Shielding for Nuclear
Engi neers,” N.M Schaeffer, USAEC, 1973.

“ Enql neering Conpendi um on Radi ati on Shi el ding,”
R G Jaeg er eds., Vol. 1, “Shielding Fundanental s and
Met hods, 0 Sprl nger Ver | ag, '1968.
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6.5 El\lgl NEERED SAFETY FEATURE (ESF) ATMOSPHERE CLEANUP
YSTEM

This section identifies criteria for the design of ESF
systens for fission product renoval from post accident atno-
spheres by filtration, adsorption, and spray systens, and
includes structures to contain these atnospheres.

6.5.1 Code of Federal Regul ations

A 10 CFR 50, Appendix A, “Ceneral Design Criteria for
Nucl ear Power Plants.”

1. GC 19, “Control Room”
2. GOC 41, “Cont ai nnent At nosphere d eanup.”

3. GDC 42, “I nspection of Containment Atno-
sphere C eanup Systens.”

: GDC 43, “Testing of Contai nnent Atnosphere
Cl eanup Systens.”

5. GC 61, “Fuel Storage and Handling and

Radi oactivity Control.”
6. GDC 64, “Monitoring Radioactivity Releases.”

B. 10 CFR 100.11, *“Determ nation of Exclusion Area,
Low Popul ation Zone, and Popul ation Center D stance.”

6.5.2 USNRC Regul atory Guides, SRP Branch Technical Positions
and Appendi ces

_ The nethod of calculating X Q values in reqgulatory
guides 1.3, 1.4, and 1.25 is superseded by the method presented
In Regul atory Guide 1.145, “Atnospheric Dispersion Mdels for
Plotential Acci dent Consequence Assessnents at Nucl ear Power
Plants.”

A Regul atory @uide 1.3, “Assunptions Used for
Eval uating the Potential Radiol ogical Consequences of a Loss-of-
Cool ant Accident for Boiling Water Reactors.”

B Regulatory Guide 1.4, *“Assunptions Used for
Eval uating the Potential Radiol ogical Consequences of a Loss-of-
Cool ant Accident for Pressurized Water Reactors.”

C. Regul atory CQuide 1.7, “Control of Conmbustible Gas
cCI:oncentratl ons in Contai nment Followi ng a Loss-of-Cool ant Acci -
ent.”
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D. Regul atory Guide 1.25, “Assunptions Used for

Eval uating the Potential Radiol ogical Consequences of a Fuel Han-
dling Accident in the Fuel Handling and Storage Facility for
Boi ling and Pressurized Water Reactors.”

E Regul atory Guide 1.52, *“Design, Testing, and
Mai ntenance Criteria for Post Accident Engineering-Safety-Feature
At nosphere C eanup System Air Filtration and Adsorption Units of
Li ght - WAt er - Cool ed Nucl ear Power Plants.”

F. Regul atory Guide 1.145  “Atnospheric Dispersion

Model s for Potential Accident Consequence Assessnents at Nucl ear
Power Plants.”

6.5.3 Codes and St andards

A ANSI / ANS 56.5-1979 (R1987), “PWR and BWR Cont ai n-
ment Spray System Design Criteria.”

B. ANS| / ASME  N509- 1980, “Nucl ear Power Plant Air
Cleaning Units and Conponents.” (This standard was revised and
i ssued as ANSI/ASME N509-1989, “Nuclear Power Plant Air C eaning
Units and Equi prent.”)

_ C. ANSI / ASME N510- 1980, “Testing of Nuclear Ar
Cl eaning Systens.”

6.5.4 Suppl ement al | nformation

A NUREG- 0800, USNRC “Standard Review Plan,”
June 1987.

L SRP  6.5.1, “ESF At nosphere O eanup Systens.”

2. SRP 6.5.2, “Cont ai nment Spray as a Fission
Product C eanup System”

3. SRP  6.5.3, “Fi ssion Product Control Systens
and Structures.”

B.  “Research on Renoval of [|odine by Containnment
Sprays Containing Trace Levels of Hydrazine,” D.L. Reid, B.M
Johnson, and A K Postm, Battelle Pacific Northwest
Laboratories, June 1979.

C. ERDA 76-21, “Nuclear Air Ceaning Handbook,” QGak

Ri dge National Laboratory, C A Burchsted, |.E Kahn, and A B.
Ful l'er, March 31, 1976.
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6.6 | NSERVI CE | NSPECTI ON OF CLASS 2 AND 3 COVPONENTS
6.6.1 Code of Federal Regul ations
A 10 CFR 50.55a, “Codes and Standards.”

B. 10 CFR 50, Appendix A, “Ceneral Design Criteria For
Nucl ear Power Plants.”

1. GDC 36, “I'nspection of Emergency Core Cool -
Ing System”

2. GC 37, “Testing of Enmergency Core Cooling
System”

3 GDC 39, “I nspection of Containnent Heat

Renmoval System ’

4, GDC 40, “Testing of Containnent Heat Renoval
System”

5. GC 42, “I nspection of Containnment Atno-
sphere C eanup Systens.”

6. GDC 43, “Testing of Containnent Atnosphere
Cl eanup Systens.”

1. GDC 45, “I nspection of Cooling Water Sys-

”

tem

8. GDC 46, “Testing of Cooling Water System”

6.6.2 USNRC Regul atory Cuides, SRP Branch Technical Positions
and Appendi ces

None.
6.6.3 Codes and St andards
A ASME Boi l er and Pressure Vessel Code

1. Section |11, “Rules for Construction of
Nucl ear Power Pl ant Conponents,” Division 1.

2. Section XI, “Rules for Inservice Inspection of
Nucl ear Power Pl ant Conponents.”
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6. 6.4 Suppl ement al | nformation

A NUREG- 0800, USNRC “Standard Review Plan,”
June 1987.

1. SRP 6.6, “lInservice Inspection of Oass 2 and
3 Conponents.”
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CHAPTER 7
I NSTRUMENTATI ON' AND CONTRCLS

7.1 | NTRODUCTI ON - | DENTI FI CATI ON OF SAFETY- RELATED SYSTEMS
AND SAFETY CRI TERI A

This section in an SAR should list the safety-related
instrunment and control systenms and describe the extent to which
the recommendations in the identified regulatory guides are fol-
| owed. Whenever alternative approaches are used, an acceptable
| evel of safety nust be denonstrated. Seismc and environnental
qualification requirements for instrunentation and controls are
identified in Sections 3.10 and 3.11.

7.1.1 Code of Federal Regul ations

A 10 CFR 50.34, “Contents of Applications, Technical
I nformation.”

B. 10 CFR 50.49, “Environnmental Qualification of Elec-
tric Equi pnment Inportant to Safety for Nuclear Power Plants.”

C. 10 CFR 50.55a, “Codes and Standards.”

D. 10 CFR 50, Appendix A, “Ceneral Design Criteria for
Nucl ear Power Pl ants.”

1. G&C 1, “Quality Standards and Records.”

7.1.2 USNRC Regul atory QGui des, SRP Branch Technical Positions
and Appendi ces

A Regul atory Quide 1.11, “Instrunent Lines Pene-
trating Primary Reactor Containnent.”

B. Regul atory CQuide 1.22, “Periodic Testing of Pro-
tection System Actuation Functions.”

C Regul atory CQuide 1.29, “Seismc Design Cassifi-
cation.”

D. Regul at ory Guide 1.30, “Quality Assurance
Requirenents for the Installation, Inspection, and Testing of
| nstrumentation and El ectric Equi pnent.”

E. Regul atory @Quide 1.47, “Bypassed and I|noperable
Status Indication for Nuclear Power Plant Safety Systens.”
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F. Regul atory Quide 1.53, “Application of the

Single-Failure Criterion to Nuclear Power Plant Protection Sys-
tens.”

G Regul atory @uide 1.62, “Mnual Initiation of Pro-
tective Actions.”

H. Regul atory Guide 1.63, “Electric Penetration
Assenblies in Contal nment Structures for Nuclear Power Plants.”

Regul atory Cuide 1.68, “Initial Test Prograns for
Vat er - Cool ed Nuclear Power Plants.”

: gul atory Quide 1.68.3, “Preoperational Testing
of Instrurrent and Control Air Systens.”

K. Regul atory Quide 1.75, “Physical |ndependence of
El ectric Systens.”

L. Regul atory @uide 1.80, “Preoperational Testing of
| nstrument Air Systens.” (This gmde was Wi thdrawn in April
1982, revised, and designated Regulatory Cuide 1.68.3, “Preopera-
tional Testing of Instrument and Control Air Systens. ”)

M Regul atory GQuide 1.97, “Instrunentation for
Li ght -Water-Cool ed Nuclear Power Plants to Assess Plant and
Environs Conditions During and Follow ng an Accident.”

Regul at ory Quide 1.105, “lInstrunent Setpoints for
Saf et y- ReI at ed Syst ens.

Q. Regulatory ~ CGuide 1.118, ° Periodic Testing of
El ectric Power and Protection Systens.”

P. Regul atory Guide 1.151, *“lInstrunent Sensing
Li nes.”

Q Regul atory @Quide 1.152, “Criteria for Program
mable Digital Conputer System Software in Safety-Related Systens
of Nucl ear Power Plants.

R Regul atory Quide 1.153, “Criteria for Power,
Instrunentation, and Control Portions of Safety Systens.”

_ S SRP 7.1, Appendi x A, “Acceptance Criteria and
Gu]! delines for Instrumentation and Control ystens | nportant to
Safety.”

T. SRP 7.1, Agpend|x B, “Quidance for Evaluation of
Conformance to | EEE Std. 279.”
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7.1.3 Codes and Standards

A ANSI / ASVE N45. 2-1977, “Quality Assurance Program
Requi renents for Nuclear Power Plants.” (This standard was wth-
drawn April 15, 1983 and incorporated into ANSI/ASVE NQA- 1-1986,
“Quality Assurance Program Requirements for Nuclear Facilities.”)

B. ANS| /| EEE  603-1980, “IEEE Standard Criteria for
Safety Systens for Nuclear Power Cenerating Stations.”
C. ANSI /| EEE 741-1986, “IEEE Standard Criteria for

the Protection of O ass 1E Power Systens and Equi pment in Nucl ear
Power Cenerating Stations.”

D. ANS| / | EEE- ANS 4.3.2-1982, “Application Criteria for
Programmable Digital Conputer Systens I1n Safety Systens of
Nucl ear Power Cenerating Stations.”

E. ANSI /|1 SA S67.02-1980, “Nuclear Safety-Rel ated
| nstrunment Sensing Line Piping and Tubing Standards for Use in
Nucl ear Power Plants.”

F. ASME Boi | er and Pressure Vessel Code, Section X,
“Rules for Inservice Inspection of Nuclear Power Plant Com
ponents.”

G | EEE 279-1971, “Criteria for Protection Systens for
Nucl ear Power Generating Stations.” (This standard was withdrawn
on June 14, 1984 and incorporated into ANSI/IEEE 603-1980, “IEEE

Standard Criteria for Safety Systens for Nucl ear Power Generating
Stations.”)

H | EEE 317-1976 (R1988), “IEEE Standard for Electric
Penetration Assenblies in ntai nment Structures for Nucl ear
Power GCenerating Stations.” (This standard was revised and
I ssued as ANSI/IEEE 317-1983, “IEEE Standard for Electric Pene-

tration Assenblies in Containnment Structures for Nuclear Power
Cenerating Stations.”)

. | EEE 334-1974(R1982), “IEEE Standard for Type Tests
of Continuous Duty Cass 1E Mdtors for Nucl ear Power Generating
Stations.”

I |1 EEE 338-1987, “IEEE Standard Criteria for the
Periodic Surveillance Testing of Nucl ear Power Generating Station
Safety Systens.”
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K. | EEE 379-1977, “|EEE Standard Application of the
Single-Failure Criterion to Nucl ear Power Generating Station
G ass 1E Systens.” (This standard was revised and 1 ssued as
ANSI /| EEE 379-1988, “IEEE Standard Application of the Single-
F§i lure )Criteri on to Nucl ear Power Generating Station Cass 1E

stens.”

L. | EEE 384-1977, “IEEE Standard Criteria for |ndepen-
dence of Cass 1E Equi pnent and Crcuits.” (This standard was
revised and issued as ANSI/| EEE 384-1981, “IEEE Standard Criteria
for Independence of Cass 1E Equipnment and Circuits.”)

M | SA S67.04-1982, “Setpoints for Nuclear Safety-
Rel ated I nstrunentation Used in Nuclear Power Plants.”

7.1.4 Suppl ement al | nformation

1987 A NUREG 0800, USNRC “Standard Review Plan,” June

_ 1. SRP 7.1, “Instrunentation and Controls -
I ntroduction.”

_ _ 2. SRP 7.1, Table 7-1, *“Acceptance Criteria and
(SSU]! delines for Instrunmentation and Control Systens Inportant to
afety.”

_ 3. SRP 7.1, Table 7-2 “TM Action Plan
gefquirerrents for Instrumentation and Control Systems Inportant to
afety.”

7.2 REACTOR TRI P SYSTEM
7.2.1 Code of Federal Regulations

A 10 CFR 50.34, “Contents of Applications, Technical
I nformation.”

B. 10 CFR 50.55a, “Codes and Standards.”

C. 10 CFR 50, Appendix A, “General Design Criteria for
Nucl ear Power Pl ants.

1. GC 2, “Design Bases for Protection Against
Nat ural Phenonena.”

2. GC 4, “Environnental and Mssile Design
Bases.”

3. @&C 13, “Instrunentation and Control.”
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4, GC 19, “Control Room”
5. GDC 20, “Protection System Functions.”
6. GC 21, “Protection Systens Reliability and

Testability.”

1. GDC 22, “Protection System Independence.”

8. GDC 23, “Protection System Failure Mdes.”

9. GDC 24, *“Separation of Protection and Control
Systens.”

10. GDC 25, “Protection System Requirenents for
Reactivity Control Malfunctions.”

11. GDC 29, “Protection Against Anticipated QOpera-
tional Qccurrences.”

7.2.2 USNRC Regul atory Quides, BRP Branch Technical Positions
and Appendi ces

A Regul atory Quide 1.22, “Periodic Testing of Pro-
tection System Actuation Functions.”

B. Regul atory Cuide 1.47, “Bypassed and Inoperable
Status Indication for Niclear Power Plant Saf ety Systens.”

C Regul atory CGuide 1.53, “Application of the

Single-Failure Criterion to Nuclear Power Plant Protection Sys-
t ens.

D. Regul atory Guide 1.62, “Manual Initiation of Pro-
tection Actions.”

E. Regul atory Quide 1.75, “Physical |ndependence of
El ectric Systens.”

F. Regul atory @uide 1.105, “Instrument Setpoints for
Saf ety- Rel ated Systens.”

G Regul atory Guide 1. 118 “Periodic Testing of
Electric Power and Protection Systens.’

H. Regul atory Guide 1.153, “Criteria for Power,
Instrunentation, and Control Portions of Safety Systens.”

. SRP  Appendix 7-A, Branch Technical Position |CSB
12, “Protection System Trip Poi nt Changes for Operation wth
React or Cool ant Punps Qut of Service.”
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. J. SRP O(A\ppendix 7-A, Branch Technical Position | CSB
14 Spurious Wthdrawals of Single Control Rods in pressurized

Water Reactors.”

K. SRP  Appendix 7-A, Branch Technical Position |CSB
21, “CQuidance for Application of Regulatory Guide 1.47.”

L. SRP  Appendi x 7-A, Branch Technical Position |CSB
22, “CQuidance for Application of Regulatory Guide 1.22.”

M SRP  Appendix 7-A, Branch Technical Position |CSB
26, “Requirenents for Reactor Protection System Anticipatory
Trips.”

N. SRP 7.1, Appendi x A “Acceptance Criteria and
Gu]ic delines for Instrumentation and Control Systems Inportant to
Safety.”

0 SRP 7.1, A_>o endi x B, “Q@uidance for Eval uation of
Conformance to |EEE Std. 279.”

7.2.3 Codes and St andards

A ANSI /| EEE 603-1980, “IEEE Standard Criteria for
Safety Systens for Nuclear Power Generating Stations.”

B. | EEE 279-1971, “Criteria for Protection Systens
for Nuclear Power Generating Stations.” (This standard was with-
drawn on June 14, 1984 and incorporated into ANSI/|EEE 603- 1980,
“lEEE Standard Criteria for Safety Systens for Nucl ear Power Gen-
crating Stations.”)

- C IEEE  338-1987, “IEEE Standard Criteria for the
Periodic Surveillance Testing of Nuclear Power Generating Station
Saf ety Systens.”

_ D. | EEE 379-1977, *“I1EEE Standard Application of the
Single-Failure Criterion to Nuclear Power Generating Station
C ass 1E Systens.” (This standard was revised and iIssued as
ANSI /| EEE 379-1988, “lIEEE Standard Application of the Single-

Failure Criterion to Nuclear Power Generating Station Cass 1lE
Systens.”)

E | EEE  384-1977, *“IEEE Standard Criteria for I|nde-
pendence of Cass 1E Equi pment and Circuits.” (This standard was
revised and issued as ANSI/|EEE 384-1981, “IEEE Standard Criteria
for Independence of Cass 1E Equipnent and Circuits.”)

F. | SA S67.04-1982, *“Setpoints for Nuclear Safety-
Rel ated I nstrunentation Used in Nuclear Power Plants.”
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7.2.4 Suppl emental I nformation

A NUREG- 0800, USNRC “Standard Review Plan,” June
1987.

1 SRP 7.2, “Reactor Trip System”

_ B NUREG 0718 , “Licensing Requirenents for Pending
Applications for Construction Permts and Mnufacturing License,”
USNRC, March 1981

_ C. NUREG 0737, “darification of TM Action Plan
Requi renments,” USNRC, Novenber 1980.

D. NUREG 0694, “TM-Rel ated Requirenments for New Qper-
ation Licenses,” USNRC, June 1980.
7.3 ENG NEERED SAFETY FEATURE SYSTEMS
7.3.1 Code of Federal Regul ations

A 10 CFR 50.34, “Contents of Applications, Technical
I nformation.”

B. 10 CFR 50.55a, “Codes and Standards.”

C 10 CFR 50, Appendix A, “Ceneral Design Criteria for
Nucl ear Power Plants.”

1. GC 2, “Design Bases for Protection Against
Nat ural Phenonena.”

2. GC 4, “Environnental and M ssile Design

Bases. ”

3 GbC 13, “Instrumentation and Control.”

4 G&C 19, “Control Room”

5 GC 20, “Protection System Functions.”

GC 21, “Protection Systens Reliability and

Testability.”

1. GOC 22, “Protection System Independence.”

8. GC 23, “Protection System Failure Mdes.”

9. GC 24, “Separation of Protection and Control
Systens.”
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10. GDC 29, “Protection Against Anticipated Oper-
ational Cccurrences.”

11. GDC 34, “Residual Heat Renoval.”

12. GDC 35, “Emergency Core Cooling.”

13. GDC 38, “Containnent Heat Renoval.”

14. GDC 41, “Containnent Atnosphere C eanup.”

7.3.2 USNRC Regul atory Guides, SRP Branch Technical Positions
and Appendi ces

_ A Regul atory CGuide 1.22, “Periodic Testing of Pro-
tection System Actuation Functions.”

B. Regul atory @uide 1.47, “Bypassed and Inoperabl e
Status Indication for Niclear Power Plant Saf ety Systens.”

C Regul atory Guide 1.53, “Application of the
Single-Failure Criterion to Nuclear Power Plant Protection Sys-
t ems.

D. Regul atory @uide 1.62, “Mnual Initiation of Pro-
tection Actions.

E. Regulatory CGuide 1.75, “Physical |ndependence of
El ectric Systens.”

Regul atory Quide 1.105, “Instrument Setpoints for
Saf et y- Rel at ed Systens.

G Regul atory =~ Guide 1.118, *“Periodic Testing of
El ectric Power and Protection Systens.”

H. Regul atory Guide 1.153, “Criteria for Power,
Instrumentation, and Control Portions of Safety Systens.”

| SRP  Appendi x 7-A, Branch Technical Position | CSB
12, “Protection System Trip Poi nt Changes for Operation with
React or Cool ant Punps Qut of Service.

J. SRP  Appendix 7-A, Branch Techni cal Position | CSB
13, “Design Criteria for Auxiliary Feedwater Systens.”

K. SRP  Appendi x 7-A, Branch Technical Position | CSB
20, “Design of Instrumentation and Controls Provided to Accom
plish Changeover from Injection to Recirculation Mde.’
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L. SRP  Appendix 7-A, Branch Technical Position |CSB
21, “CQuidance for Application of Regulatory Guide 1.47.”

M SRP  Appendi x 7-A, _Branch Technical Position |CSB
22, “Quidance for Application of Regulatory Guide 1.22.

N SRP 7.1, Appendi x A, “Acceptance Criteria and

CS-:UIIC delines for Instrunentation and Control Systens Inportant to
afety.”

0] SRP 7.1, Appendix B, “Cuidance for Evaluation of
Conformance to | EEE Std. 279.”

7.3.3 Codes and St andards

A ANS| /| EEE  603-1980, “lIEEE Standard Criteria for
Safety Systens for Nuclear Power Generating Stations.”

B. | EEE 279-1971, “Criteria for Protection Systens
for Nuclear Power GCenerating Stations.” (This standard was with-
drawn on June 14, 1984 and incorporated into ANSI/|EEE 603-1980,

“IEEE Standard Criteria for Safety Systenms for Nucl ear Power Gen-
erating Stations.”)

C. | EEE 338-1987, “IEEE Standard Criteria for the

Periodic Surveillance Testing of Nuclear Power Generating Station
Saf ety Systens.”

_ D. | EEE  379-1977, “IEEE Standard Application of the
Single-Failure Criterion to Nuclear Power Cenerating Station
Cl ass 1E Systens.” (This standard was revised and Issued as
ANSI| /| EEE 379-1988, “IEEE Standard Application of the Single-

Failure Criterion to Nuclear Power Cenerating Station Cass 1lE
Systens.”)

E. | EEE 384-1977, “IEEE Standard Criteria for |nde-
pendence of C ass 1E Equi pment and Circuits.” (This standard was
revised and issued as ANSI/|EEE 384-1981, “IEEE Standard Criteria
for Independence of Cass 1E Equiprment and Circuits.”)

F. | SA S67.04-1982, “Setpoints for Nuclear Safety-
Rel ated I nstrunentation Used in Nucl ear Power Plants.”

7.3.4 Suppl emrental | nformation
A NUREG- 0800, USNRC “ Standard Review Pl an,” June
1987.
1 SRP 7.3, “Engineered Safety Features Sys-
tens.”
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B. NUREG- 0718, “Licensing Requirenments for Pending

Applications for Construction Permts and Manufacturing License,”
USNRC, March 1981.

C NUREG 0737, “Carification of TM Action Plan
Requi rements,” USNRC, Novenber 1980.

D NUREG 0694, “TM - Rel ated Requirenents for New
Operation Licenses,” USNRC, June 1980.

7.4 SAFE SHUTDOWN SYSTEMS
7.4.1 Code of Federal Regul ations

A 10 CFR 50. 34, “Contents of Applications, Technical
I nfornmation.”

B. 10 CFR 50.55a, “Codes and Standards.”

C 10 CFR 50, Appendix A, “Ceneral Design Criteria for
Nucl ear Power Plants.”

1. G&C 2, “Design Bases for Protection Against
Nat ural Phenonena.”

2. GC 4, “Environnmental and M ssile Design
Bases.”

3 GC 13, “Instrumentation and Control.”
4. GC 19, “Control Room”

5. GC 34, “Residual Heat Renoval.”

6. G&C 35, “Emergency Core Cooling.”

7. GOC 38, “Contai nment Heat Renoval.”

7.4.2 USNRC Regul atory Cuides, SRP Branch Technical Positions
and Appendi ces

_ A Regul atory Guide 1.22, “Periodic Testing of Pro-
tection System Actuation Functions.”

B. Regul atory CGuide 1.47, “Bypassed and |noperable
Status Indication for Nuclear Power Plant Safety Systens.”

_ C Regul atory Guide 1.53, “Application_ of the
Single-Failure Criterion to Nuclear Power Plant Protection Sys-
tens.”
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D. Regul atory Quide 1.62, “Manual Initiation of Pro-
tection Actions.”

E. Regulatory Quide 1.68, “Initial Test Prograns for
Vater Cool ed Nucl ear Power Plants.”

F. Regul atory Quide 1.75, “Physical |ndependence of
El ectric Systens.”

G Regulatory Quide 1.105 “lInstrument Set points for
Saf ety-Rel ated Systens.’

~H Regul atory Guide 1.118, *“Periodic Testing of
Electric Power and Protection Systens.”

. Regul atory Guide 1.153, “Criteria for Power,
Instrunentation, and Control Portions of Safety Systens.”

J. SRP  Appendi x 7-A, Branch Technical Position |CSB
21, “Cuidance for Application of Regulatory Cuide 1.47."

K SRP  Appendi x 7-A, Branch Technical Position |CSB
22, “Cuidance for Application of Regulatory Cuide 1.22.”

_ L SRP 7.1, Appendi x A, “Acceptance Criteria and
gu; delines for Instrumentation and Control Systens Inportant to
afety.”

M SRP 7.1, Appendix B, “Cuidance for Evaluation of
Conformance to |EEE Std. 279.”

7.4.3 Codes and St andards

A ANSI /| EEE 603-1980, “IEEE Standard Criteria for
Safety Systens for Nuclear Power Generating Stations.”

B. ASMVE Boil er and Pressure Vessel Code, Section X,

“Rul es for Inservice Inspection of Nuclear Power Plant Com
ponents.”

C. | EEE 279-1971, “Criteria for Protection Systens
for Nuclear Power Generating Stations.” (This standard was with-
drawn on June 14, 1984 and incorporated into ANSI/|EEE 603-1980,
“lEEE Standard Criteria for Safety Systens for Nuclear Power Gen-
crating Stations.”)

D. | EEE 338-1987, “lIEEE Standard Criteria for the

Periodic Surveillance Testing of Nuclear Power Cenerating Station
Saf ety Systens.”
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E. | EEE 379-1977, “IEEE Standard Application of the
Single-Failure Criterion to Nuclear Power Generating Station
Cass 1E Systems.” (This standard was revised and I'ssued as
ANSI /| EEE 379-1988, “lIEEE Standard Application of the Single-

Failure Criterion to Nuclear Power Generating Station Cass 1E
Systens.”)

F. | EEE 384-1977, “IEEE Standard Criteria for |nde-
pendence of O ass 1E Equiprment and Gircuits.” (This standard was
revised and issued as ANSI /| EEE 384-1981, “IEEE Standard Criteria
for |ndependence of Cass 1E Equipnent and Grcuits.”)

G | SA S67.04-1982, “Setpoints for Nuclear Safety-
Rel ated I nstrunmentation Used in Nucl ear Power Plants.”

7.4.4 Suppl ement al | nformation
A NUREG- 0800, USNRC “Standard Review Plan,” June
1987.
1. SRP 7.4, *“Safe Shutdown Systens.”
7.5 SAFETY- RELATED DI SPLAY | NSTRUVENTATI ON

7.5.1 Code of Federal Regul ations
A 10 CFR 50.55a, “Codes and Standards.”

B. 10 CFR 50, Appendix A, “General Design Criteria for
Nucl ear Power Plants.”

1. GC 2, “Design Bases for Protection Against
Nat ural Phenonena.”

2. GC 4, “Environmental and M ssile Design
Bases.”

3. GDC 13, “Instrumentation and Control.”

7.5.2 USNRC Regul atory Guides, SRP Branch Technical Positions
and Appendi ces

_ A Regul atory Guide 1.22, “Periodic Testing of Pro-
tection System Actuation Functions.”

B. Regul atory CGuide 1.47, “Bypassed and | noperable
Status Indication for Nuclear Power Plant Safety Systens.”

C Regul atory Guide 1.53, “Application of the

Si ngl e- Failure Criterion to Nucl ear Power Plant Protection Sys-
tens.”
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D. Regul atory Quide 1.75, “Physical |ndependence of
El ectric Systens.”

E. Regul atory Qiide 1.97, “Instrunmentation for Light

Water Cool ed Nuclear Power Plants to Assess Plant and Environs
Condi tions During and Fol |l owi ng an Accident.”

F. Regul atory Quide 1.105, “Instrunent Setpoints for
Safety-Rel ated Systens.”

G Regul atory Quide 1.118, “Periodic Testing of
El ectric Power and Protection Systens.”

H. Regul atory @iide 1.151, “Instrunment Sensing
Li nes.”

| Regul atory Guide 1.153, “Criteria for Power,
Instrunentation, and Control Portions of Safety Systens.”

SRP Appendlx 7-A, Branch Technical Position |CSB
21, “Cui dance for Application of Regulatory Guide 1.47.”

K. SRP  Appendix 7-A, Branch Technical Position |CSB
22, “Cuidance for Application of Regulatory Guide 1.22.”

L. SRP 7.1, Appendi x A, “Acceptance Criteria and

gullc dtel ines for Instrunentation and Control Systenms Inportant to
afety.”

M SRP 701, Appendix B, “Q@uidance for Evaluation of
Conformance to | EEE Std. 279.”

7.5.3 Codes and St andards

_ A ANSI / ANS 4.5-1980(R1986), “Criteria for Accident
Moni toring Functions in Light-Water-Cool ed Reactors.”

B. ANSI /| EEE 603-1980, “lIEEE Standard Criteria for
Safety Systens for Nucl ear Power Generating Stations.”

C ANSI /1 SA S67.02-1980, “Nuclear Safety Related

| nstrunent Sensing Line Piping and Tubing Standards for Use in
Nucl ear Power Plants.”

D. | EEE 279-1971, “Criteria for Protection Systens
for Nuclear Power Generating Stations.” (This standard was with-
drawn on June 14, 1984 and i1ncorporated into | EEE 603-1980, “I|EEE

Standard Criteria for Safety Systems for Nuclear Power Gener at | ng
Stations.”)
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E | EEE 338-1987, “IEEE Standard Criteria for Peri-

odi ¢ Surveill ance Testi ng of Nucl ear Power Generati ng Station
Safety Systens.”

F. |EEE 379-1977, *“I|EEE Standard Application of the
Single-Failure Crlterl on to Nuclear Power Generati ng Station
Cl ass 1E Systens. (This standard was revised and i1ssued as
ANSI /| EEE 379-1988, “IEEE Standard Application of the Single-

Failure Criterion to Nuclear Power Generating Station dass 1E
Systens.”)

G | EEE  384-1977, “IEEE Standard Criteria for Inde-
pendence of Cass 1E Equipment and Circuits.” (This standard was
revised and i ssued as ANSI/I EEE 384-1981, “IEEE Standard Criteria
for Independence of C ass 1E Equi pnent and Gircuits. ")

H. | SA S67.04-1982, “Setpoints for Nuclear Safety’
Rel ated Instrunentation Used in Nuclear Power Plants.”
7.5.4 Suppl ement al | nformati on
1987 A NUREG 0800, USNRC “Standard Review Plan,” June
L SRP 7.5, “Information Systens Inportant to
Safety.”
B. NUREG 0718, “Licensing Requirements for Pending

Applications for Construction Pernits and Manufacturi ng License,
USNRC, March 1981.

C. NUREG 0696, “Functional Criteria for Emergency
Response Facilities,” USNRC, February 1981.

_ D. NUREG- 0737, “Carification of TM Action Plan
Requi rements,” USNRC, Novenber 1980.

E. NUREG- 0660, “NRC Action Plan Devel oped as a Result
of the TM-2 Accident,” ItemIIl.F. 3, USNRC, Vol. 1, My 1980 and
Vol. 1, Rev. 1, August 1980.

- F NUREG 0694, “TM Rel ated Requirenents for New
Operation Licenses,” USNRC, June 1980.
7.6 ALL OTHER | NSTRUVENTATI ON SYSTEMS REQUI RED FOR SAFETY

7.6.1 Code of Federal Regul ations

A 10 CFR 50.34, “Contents of Applications, Technical
I nformation.”
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B. 10 CFR 50.55a, “Codes and Standards.”

C 10 CFR 50, Appendix A, “General Design Criteria for
Nucl ear Power Plants.”

L. GC 2, “Design Bases for Protection Against
Nat ural Phenonena.”

2. GC 4, “Environnmental and M ssil e Design
Bases. ”

3. GDC 10, “Reactor Design.”

4. GbC 13, “Instrumentation and Control.”

5. GC 15, “Reactor Cool ant System Design.”

6. GbC 16, “Containment Design.”

7. GbC 19, “Control Room”

8. GDC 28, “Reactivity Limts.”

9. GC 33, “Reactor Cool ant Makeup.”

10. GDC 34, “Residual Heat Renoval.”

11. GbC 35  “Energency Core Cooling.”

12. GbC 38, “Containment Heat Renoval.”

13. GC 41, “Containment Atnosphere d eanup.”
14. GC 44, “Cooling Water.”

7.6.2 USNRC Regul atory Cuides, SRP Branch Technical Positions
and Appendi ces

_ A Regul atory CGuide 1.22, “Periodic Testing of Pro-
tection System Actuation Functions.”

B. Regul atory Quide 1.47, “ gpassed and | noperabl e
Status Indication for Nuclear Power Plant Safety Systens.”

C. Regul atory Quide 1.53, “Application of the

Single-Failure Criterion to Nuclear Power Plant Protection Sys-
tems.”

_ D.  Regulatory Guide 1.62, “Mnual Initiation of Pro-
tection Actions.”
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E. Regulatory @uide 1.75, “Physical |ndependence of
El ectric Systens.”

F. Regul atory Quide 1.105, “ Instrument Setpoints for
Safety-Related Systens.”

G Regul atory Guide 1. 118, “Periodic Testing of
El ectric Power and Protection Systens.”

H Regulatory Guide 1.153 “Criteria for Power,
Instrunentation, and Control Portions of Safety Systens.”

. SRP  Appendi x 7-A, Branch Technical Position |CSB
3, “lsolation of Low Pressure Systems fromthe H gh Pressure
React or Cool ant System’

J. SRP  Appendi x 7-A, Branch Technical Position |CSB
4, " Reqw rements on Mot or-Qper at ed Valves in the ECCS Accumul ator
Li nes.

K. SRP  Appendi x 7-A, Branch Technical Position |CSB
21, *“Cuidance for Application of Regulatory Guide 1.47.”

L. SRP  Appendi x 7-A, Branch Technical Position |CSB
22, “Quidance for Application of Regulatory Guide 1.22.”

_ M SRP 7.1, Appendi x A, “Accegt ance Criteria and
Gufl delines for Instrumentation and Control Systens Inportant to
Safety.”

N. SRP 7.1, endlx B, “Quidance for Evaluation of
Conformance to | EEE Std. 2

7.6.3 Codes and St andards

A ANSI /| EEE 603-1980, *“IEEE Standard Criteria for
Safety Systens for Nucl ear Power Gener at | ng Stations.

B. |EEE  279-1971, “Criteria for Protection Systens
for Nucl ear Power Generating Stations. (This standard was Wwith-

drawn on June 14, 1984 and incorporated into ANSI/|EEE 603-1980,
“| EEE Standard Cr|ter|a for Safety Systems for Nucl ear Power Gen-
erating Stations.”)

C. | EEE 338-1987, “IEEE Standard Criteria for the

Peri odi c Survei I | ance Testing of Nuclear Power CGenerating Station
Safety Systens.
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D. | EEE 379-1977, “IEEE Standard Application of the
Single-Failure Crl terion to Nuclear Power Generati ng Station
Cl ass 1E Systens. (This standard was revised and issued as
ANSI /| EEE 379-1988, “IEEE Standard Application of the Single-

Failure Criterion to Nuclear Power Cenerating Station Cass 1E
Systens.”)

E. | EEE 384-1977, “IEEE Standard Criteria for |nde-
pendence of CasslE Equi pment and Circuits.” (This standard was
revised and i ssued as ANSI/| EEE 384-1981, “IEEE Standard Criteria
for Independence of Class 1E Equipnment and CGrcuits.”)

F. | SA S67.04-1982, “Setpoints for Nuclear Safety-
Rel ated I nstrunentation Used in Nucl ear Power Pl ants.”

7.6.4 Suppl emental I nformation
A NUREG- 0800, USNRC “Standard Review Plan,” June
1987.
1. SRP 7.6, “Interlock Systens Inportant to
Safety.”
B. NUREG- 0737, “Carification of TM Action Pl ans,”

USNRC, Novenber 1980.

7.7 CONTRCL SYSTEMS NOT REQUI RED FOR SAFETY
7.7.1 Code of Federal Regul ations

A 10 CFR 50, Appendi x A, “Ceneral Design Criteria for
Nucl ear Power Pl ants.

1. A&C 13, “I'nstrumentation and Control.”
2. G&C 19, “Control Room”

7.7.2 USNRC Regul atory Guides, SRP Branch Technical Positions
and Appendi ces

A Regul atory Guide 1.151, “Instrunent Sensing
Li nes.”

B. SRP  Appendi x 7-A, Branch Technical Position |CSB
14, “Spuri ous Wthdramals of Single Control Rods in Pressurized
Wat er Reactors.

C. SRP 7.1, Appendix A “Acceptance Criteria and

Gu]ic delines for Instrumentation and Control Systens |Inportant to
Safety.”
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7.7.3 Codes and St andards

A ANSI /|1 SA S67.02-1980, “Nuclear Safety-Related
| nstrunment Sensing Line Piping and Tubing Standards for Use in
Nucl ear Power Plants.”
7.7.4 Suppl ement al I nformation

1987 A NUREG 0800, USNRC “Standard Review Plan,” June

1. SRP 7.7, “Control Systens.”

_ B. NUREG 0737, “Carification of TM Action Plan
Requirements,” USNRC, Novenber 1980.

_ C NUREG 0718, ~ “Licensing Requirements for Pending
Applications for Construction Permts and Manufacturing License,’

USNRC, March 1981.

D NUREG 0694 |, “TM - Rel ated Requirenents for New
operating Licenses,” USNRC, June 1980.
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CHAPTER 8
ELECTRI C POVER

8.1 | NTRODUCTI ON

_ This section in an SAR should include a brief descrjp-
tion of the offsite and onsite electric power systens. I'n addi -
tion, 1t should describe the extent to which the recommendations
in the regulatory guides listed in 8.2 Ofsite Power System and

8.3 Onsite Power System are followed. Whenever alternative
approaches are used, an acceptable |level of safety nust be
denonst r at ed. Seismc and environmental qualification require-

ments for electric power systens are identified in Sections 3.10
and 3.11.

8.2 OFFSI TE PONER SYSTEM
8.2.1 Code of Federal Regul ations
A. 10 CFR 50. 55a, “Codes and Standards.”

B. 10 CFR 50.63, “Loss of Al Alternating Current
Power .”

C 10 CFR 50, Appendix A, Ceneral Design Criteria for
Nucl ear Power Plants.”

1. G&C 5, “Sharing of Structures, Systems, and
Conmponents.”

2. GDC 17, “Electric Power Systens.”

3. GDC 18, “Inspection and Testing of Electrical
Power Systens.”

8.2.2 USNRC Regul atory Gui des, BRP Branch Technical Positions
and Appendi ces

A Regulatory Guide 1.32, “Criteria for Safety-

Rlel ated Electric Power Systens for Nuclear Power GCenerating
Plants.”

B. Regul atory Quide 1.47, “Bypassed and |noperable
Status Indication for Nuclear Power Plant Safety Systens.”

C Regul atory CGuide 1.81, “Shared Energency and
Shut down Electric Systenms for Multi-Unit Nuclear Power Plants.”
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D. Regul atory Cuide 1.155, “Station Blackout.”

E SRP  Appendi x 8-A, Branch Technical Position |ICSB
11 (PSB) , “Stability of Ofsite Power Systens.”

F. SRP  Appendi x 8-A, Branch Technical Position |ICSB
21, “Q@uidance for Application of Regulatory Guide 1.47.

G SRP 8.2, Appendix A “Cuidelines for Generator
Circuit Breakers/Load Break Switches.”

8.2.3 Codes and St andar ds

A ANS| /| EEE 603-1980, “lIEEE Standard Criteria for
Safety Systens for Nucl ear Power Generating Stations.”

B. ANSI /| EEE 765-1983, “IEEE Standard for Preferred
Power Supply for Nuclear Power Generating Stations.”

C |EEE  279-1971, “Criteria for Protection Systems
for Nuclear Power Generating Stations. (This standard was wth-

drawn on June 14, 1984 and incorporated into ANSI/|EEE 603- 1980,
“|1 EEE Standard Cr|ter| a for Safety Systenms for Nucl ear Power Gen-
erating Stations.”)

D. | EEE 308-1974, “IEEE Standard Criteria for d ass
1E Power Systens for Nuclear Power Cenerating Stations.” (This
standard was revised and issued as | EEE 308-1980, “I|EEE Standard
grit_eri a f)or C ass 1E Power Systens for Nucl ear Power Cenerating
tations.”

8.2.4 Suppl ement al | nformation

1087 A NUREG 0800, USNRC “Standard Review Plan,” June

1. SRP 8.2, “Ofsite Power System”
B. | E I nformation Notice 86-15, “Loss of Ofsite Power
Caused by Problems in Fibre Optics Systerrs
8.3 ONS| TE PONER SYSTEMS

Criteria for both onsite ac and dc power systens are
identified in this section.

8.3.1 Code of Federal Regul ations

_ A 10 CFR 50049, “Environnental Qualification of Elec-
tric Equipnent Inportant to Safety for Nuclear Power Plants.”
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B. 10 CFR 50.55a, “Codes and Standards.”

C 10 CFR 50.63, “Loss of Al Alternating Current
Power . ”

D. 10 CFR 50, Appendix A, “Ceneral Design Criteria for
Nucl ear Power Plants.”

1. GC 2, “Desi gn Bases for Protection Against
Nat ural Phenonena.”

2. GC 4, “Envi ronnmental and M ssile Design
Bases.”

3. GC 5, “Sharing of Structures, Systens, and
Conmponents.”

4 GC 17, “Electric Power Systens.”

5. GC 18, “Inspection and Testing of Electrical
Power Systens.”

6. GDC 44, “Cooling Water.”
1. GC 50, “Containment Design Basis.”

8.3.2 USNRC Regul atory QGui des, SRP Branch Technical Positions
and Appendi ces

A Regul atory Guide 1.6, “lIndependence Between
Redundant St andby (015|te) Power Sources and Between Their Dis-
tribution Systens.”

B. Regul atory Quide 1.9, “Selection, Design, and

Qualification of Diesel-Generator Units Used as Standby (Onsite)
El ectric Power Systens at Nucl ear Power Plants.

C. Regul atory Guide 1.32, “Crlterlafor Saf ety-
Rel ated Electric Power Systens for Nucl ear Power Plants.

D. Regul atory @uide 1.47, “Bypassed and I|noperable
Status Indication for Nuclear Power Plant Safety Systens.”

E. Regul atory Guide 1.53, “Application of the

Si ngl e- Failure Criterion to Nuclear Power Plant Protection Sys-
t ems.

F. Regul atory Guide 1.63, “Electric Penetration
Assenblies in Contai nnment Structures for Nuclear Power Plants.”
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G Regul atory Quide 1.75 “Physical |ndependence of
El ectric Systens.”

H. Regul atory Guide 1.81, “Shared Energency and
Shut down Electric Systens for Multi-Unit Nuclear Power Plants.

| Regul atory @uide 1.106, “Thernmal Overload Pro-
tection for Electric Mdtors on Mtor-CQperated Val ves.”

J. Regul atory Guide 1.108, “Periodic Testing of

Di esel Generator Units Used as Onsite Electric Power Systens at
Nucl ear Power Plants.”

K. Regul atory Guide 1. 118 “Periodic Testing of
El ectric Power and Protection Systens.”

L. Regul atory CGuide 1.128, “Installation Design and

Ilnstallation of Large Lead Storage Batteries for Nucl ear Power
Plants.”

M Regul atory Guide 1.129, “Mintenance, Testing,

alnd Repl acenent of Large Lead Storage Batteries for Nucl ear Power
Plants.”

N. Regul atory Guide 1.153, “Criteria for Power,
Instrumentation, and Control Portions of Safety Systens.”

0] Regul atory CGuide 1.155, “Station Bl ackout.”

P. SRP  Appendi x 8A, Branch Technical Position | CSB

ﬁ, “Requi rements on Mt or - Cper at ed Valves in the ECCS Accumul at or
i nes.

Q SRP  Appendi x 8A, Branch Technical Position | CSB
8, (PSB) , “Use of Diesel-Generator Sets for Peaking.”

R SRP  Appendi x 8A, Branch Technical Position | CSB
18, PSB) , Af)lollcanon_of t he Single-Failure Criterion to
Manual | y-Controlled Electrically-Operated Val ves.”

S. SRP  Appendi x 8A, Branch Technical Position | CSB
21, “CQuidance for Application of Regulatory Guide 1.47.

T. SRP  Appendix  8-A_ Branch Technical Position PSB-
1, “Adequacy of Station Electric D stribution System Voltages.

U SRP  Appendi x 8-A, Branch Technical Position PSB-
2, “Criteria for Alarms and Indications Associated with Diesel -
Cenerator Unit Bypassed and | noperable Status.”
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8.3.3 Codes and St andards

A ANSI /| EEE 603-1980, “IEEE Standard Criteria for
Safety Systens for Nucl ear Power Cenerating Stations.”

B. ANS| /| EEE 765-1983, “IEEE Standard for Preferred
Power Supply for Nucl ear Power Gener at | ng Stations.

C. | EEE 279-1971, “Crlterla for Protection Systens
for Nucl ear Power Generating Stations. (This standard was Wt h-

drawn on June 14, 1984 and incorporated into ANSI/IEEE 603- 1980,
“I EEE Standard Criteria for Safety Systens for Nuclear Power Gen-
erating Stations.”)

D. | EEE 308-1974, “IEEE Standard Criteria for d ass
1E Power Systens for Nuclear Power Generating Stations. (This
standard has been revised and issued as | EEE 308-1980, “I|EEE

Standard Criteria for Cass 1E Power Systens for Nucl ear Power
Cenerating Stations.”)

E. | EEE 317-1983, “IEEE Standard for Electric Pene-
tration Assenblies in Containnment Structures for Nuclear Power
Generating Stations.”

F. | EEE 338-1987, “lIEEE Standard Criteria for the

Periodic Surveillance Testing of Nuclear Power Generating Station
Safety Systens.

G | EEE 379-1972, “lIEEE Trial-Use Quide for the
Application of the Single-Failure Criterion to Nuclear Power GCen-
erating Station Cass 1E Systens.” (This standard was revised and

i ssued as | EEE 379-1988, “I|EEE Standard plication of the
Single-Failure Criterion to Nucl ear Power nerating Station
C ass 1E Systemns.”)

H. | EEE  384-1977, “IEEE Standard Criteria for [nde-
pendence of Cass 1E Equi prrent and Crcuits. (This standard was

revised and issued as ANSI /| EEE 384-1981, “IEEE Standard Criteria
for Independence of C ass 1E Equi pnent and Grcuits. ")

. | EEE 387-1977, “IEEE Standard Criteria for Diesel-
Generator Units Applied as Standby Power Supplies for Nucl ear
Power GCenerating Stations. (This standard was revised and
I ssued as ANSI/IEEE 387-1984, “IEEE Standard Criteria for Diesel-
Generator Units Applied as Standby Power Supplies for Nucl ear
Power Generating Stations.”)
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J. | EEE 450-1975, “IEEE Recommended Practices for
Mai nt enance, Testing, and Replacenment of Large Lead Storage Bat -
teries for Generating Stations and Substations.” (This standard
was revised and issued as ANSI/I| EEE 450-1987, “I|EEE Reconmended
Practices for Mintenance, Testing, and Replacenent of Large Lead
Storage Batteries for CGenerating Stations and Substations.”)

K. | EEE 484-1975, “IEEE Recommended Practice for
Instal lation Design and Installation of Large Lead Storage Bat-
teries for Cenerating Stations and Substations.” (This standard

was revised and i ssued as ANSI/| EEE 484-1987, “|EEE Recomrended
Practice for Installation Design and Installation of Large Lead
Storage Batteries for CGenerating Stations and Substations.”)

L. | EEE 741-1986, “lIEEE Standard Criteria for the

Protection of O ass 1E Power Systens and Equi pnent in Nucl ear
Power Cenerating Stations.”

8.3.4 Suppl ement al | nformation

A NUREG- 0800, USNRC “Standard Review Plan,” June
1987.

L SRP 8.3.1, “A-C Power Systems (Onsite).”
2. SRP 8.3.2, “D-C Power Systenms (Onsite).”

B. NUREG 0718, “Li censing Requirenents for Pending

Applications for Construction Permts and Manufacturing License,”
USNRC, March 1981.

C NUREG 0737, “Carifications of TM Action Plan
Requi renments,” USNRC, Novenber 1980.

D. NUREG 1296, “Thermal Overload Protection for El ec-
ors on Safety-Related Mtor-Qperated Val ves-Generic |ssue

tric Mot
I1.E 6.1.

_ E NUREG CR- 0660, “Enhancenent of Onsite Energency
Di esel Cenerators Reliability.”

F. |E Information Notice 86-70, “Potential Failure
of all Emergency Diesel Cenerators.”

G | E Information Notice 84-83, “Various Battery
Probl ens.”

H |E Information Notice 81-05,  “Degraded D-C System

at Palisades.”
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CHAPTER 9
AUXI LI ARY SYSTEMS

The criteria identified in this chapter are for auxil-
lary systens that provide s_uPpo_rt functions, such as fuel storage
and handling, cooling, ventilation, effluent release control, and
fire protection.

9.1 FUEL STORAGE AND HANDLI NG
_ Criteria for new fuel st oraca;e! spent fuel storage and
cooling, refueling, and the fuel handling associated with these

activities are identified in this section.
9.1.1 Code of Federal Regul ations

A 10 CFR 20.1(c), “Purpose.”

B. 10 CFR 50. 55a,

C 10 CFR 50,

Appendi x A,

“Codes and Standards.”

“Ceneral Design Criteria for

Nucl ear Power Plants.”

L GC 2, “Design Bases for Protection Against
Nat ural Phenomena.”

2. GC 4, “Envi ronnmental and M ssile Design
Bases.”

3. G&C 5, “Sharing of Structures, Systens and
Components.”

4, GDC 44, “Cooling Water.”

b. GDC 45, “I nspection of Cooling Water Sys-
tens.”

6. GOC 46, “Testing of Cooling Water Systens.”

1. GC 61, “Fuel Storage and Handling and
Radi oactivity Control.”

8. A@C 62, “Prevention of Criticality in Fuel
St orage and Handling.”

9. GDC 63, “Monitoring Fuel and Waste Storage.”
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9.1.2 USNRC Regul atory Guides, SRP Branch Technical Positions
and Appendi ces

A Regul atory Quide 1.13, “Spent Fuel Storage Facil -
ity Design Basis.”

B. Regul atory GQuide 1.26, “Quality Goup Cassifica-
tions and Standards for Water-, Steam, and Radi oactive-Waste-
Cont ai ni ng Conponents of Nucl ear Power Plants.”

C Regul atory Quide 1.29, “Seismc Design COassifi-
cation.”

D. Regul atory Quide 1.52, *“Design, Testing, and
Mai ntenance Criteria for Post Accident Engi neered-Safety-Feature

At nosphere C eanup System Air Filtration and Adsorption Units of
Li ght - Wat er - Cool ed Nucl ear Power Plants.”

E Regul atory CGuide 1.115 “Protection Against Low
Trajectory Turbine Mssiles.”

F. Regul atory @uide 1.117, “Tornado Design Cassifi-
cation.”

G Regul atory (@Quide 8.8, “Information Relevant to
Ensuring That Occupational Radiation Exposures at Nucl ear Power
Stations WI| Be as Low as is Reasonably Achievable.”

_ H. SRP  9.2.5, Branch Technical Position ASB 9-2,
“Resi dual Decay Energy for Light-Water Reactors for Long-Term
Cooling.”

9.1.3 Codes and St andards

A ANSI N510- 1975, “Testing of Nuclear Ar C eaning
Systems.” (This standard was revised and issued as ANSI/ASME
N510-1980, *“Testing of Nuclear Ar Cleaning Systens.”)

B. ANSI / ANS 57.1-1980, “Design Requirements for Light
Water Reactor Fuel Handling Systens.”

C ANSI / ANS 57.2-1983, *“Design Requirenments for Light
Water Reactor Spent Fuel Storage Facilities at Nucl ear Power Sta-
tions”

D. ANSI / ANS  57.3-1983, *“Design Requirenents for New
Fuel Storage Facilities at Light Water Reactor Plants.”

E ANSI / ASME B31.1, “Power Piping.”
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F. ANSI / ASME N509-1976, “Nuclear Power Plant Ar
C eaning Units and Conponents.” (This standard was revised and
i ssued as ANSI/ASME N509-1980, “Nuclear Power Plant Air Ceaning
Units and Conponents.”)

G ASME Boiler and Pressure Vessel Code.

1 Section 111, “Rules for Construction of
Nucl ear Power Plant Conponents,” Division 1.

2. Section VIIl, “Rules for Construction of Pres-
sure Vessels,” Division 1.

3. Section X, “Rules for Inservice Inspection of
Nucl ear Power Pl ant Conponents.”

9.1.4 Suppl enental I nformation

A NUREG- 0800, USNRC “Standard Review Pl an,” June
1987.

1. SRP 9.1.1, “New Fuel Storage.”
2. SRP 9.1.2, “Spent Fuel Storage.”

3. SRP 9.1.3, “Spent Fuel Pool Cooling and
C eanup System”

4, SRP 9.1.4, “Light Load Handling System
(Related to Refueling).”

5. SRP 9.1.5, “Over head Heavy Load Handling
Systens.”

B. NUREG 0612, “Control of Heavy Loads at Nuclear
Power Plants,” USNRC, July 1980.

C NUREG- 0554, “Single-Failure-Proof Cranes for
Nucl ear Power Plants,” USNRC, My 1979.
D. |E Bulletin 79-24, “Frozen Lines.”
_ E. IE Information Notice 85-12, “Recent Fuel Hand-
ling Events.”
F. IE Information Notice 80-01, “Fuel Handling

Events.”
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9.2 WATER SYSTEMS

This section identifies criteria for the follow ng Sys-
tems: service water, reactor auxiliary cooling water, dem neral -
ized water, potable and sanitary water, ultimte heat sink, and
condensate storage.

9.2.1 Code of Federal Regul ations
A 10 CFR 50.55a, “Codes and Standards.”

B. 10 CFR 50, Appendix A “General Design Criteria for
Nucl ear Power Pl ants.”

1. GC 2, “Design Bases for Protection Against
Nat ural Phenonena.”

2. GC 4, “Envi ronnmental and M ssile Design
Bases.”

3. GC 5, “Sharing of Structures, Systenms and
Components.”

4, GDC 44, “Cooling Water.”
t ; 5. GDC 45, “I'nspection of Cooling Water Sys-
ens.

6. GDC 46, “Testing of Cooling Water Systens.”

7. GDC 60, “Oontrol of Rel eases of Radi oactive
Materials to the Envi ronrrent

9.2.2 USNRC Regul atory Guides, SRP Branch Technical Positions
and Appendi ces

A Regul atory Cuide 1.26, “Quality Goup Cassifica-
tions and Standards for Water-Steam, and Radioactive Waste-
Cont ai ni ng Conponents of Nucl ear Power Plants.”

B. Regulatory CGuide 1.27, ~° Utinmte Heat Sink for
Nucl ear Power Pl ants.

C Regul atory Quide 1.29, “Seismc Design Cassifi-
cation.”

D. Regul atory Qiide 1.72, “Spray Pond Pi pi ng Made
From Fi bergl ass Reinforced Thernosetting Resin.

E. SRP 9.2.5, Branch Technical Position ASB 9-2,

E:ORels_i dual Decay Energy for Li ght Water Reactors for Long-Term
ol1ng.”
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F. SRP 3.6.1, Branch Techni cal Position ASB 3-1,
“Protection Against Postulated Failures in Fluid Systenms outside
Cont ai nment . ”

9.2.3 Codes and St andards
A ANSI / ASME B31.1, “Power Piping.”

B. ANSI| /| EEE 603-1980, “lIEEE Standard Criteria for
Safety Systens for Nucl ear Power Cenerating Stations.”

C. ASME Boil er and Pressure Vessel Code.

1. Section Ill, “Rules for Construction of
Nucl ear Power Pl ant Conponents,” Division 1.

2. Section VI, “Rules for Construction of Pres-
sure Vessels,” Division 1.

3. Section XI, “Rules for Inservice Inspection of
Nucl ear Power Pl ant Conponents.”

D. | EEE 279-1971, “Criteria for Protection Systems for

Nucl ear Power Generating St ations. (This standard was w t hdrawn

on June 14, 1984 and incorporated into ANSI/I|EEE 603-1980, “IEEE
gt andard (?rlterla for Safety Systens for Nucl ear Power Gener at | ng
tations.

9.2.4 Suppl ement al | nformation
1987 A NUREG- 0800, USNRC “Standard Review Plan,” June

1. SRP 9.2.1, “Station Service Water System”

2. SRP 9.2.2, “Reactor Auxiliary Cooling Wter
Systens.”

3. SRP  9.2.3, “Dem neralized Water Makeup Sys-
tem”

4, SRP  9.2.4, “Potabl e and Sanitary Water Sys-
tens.”

b. SRP 9. 2.5, “Utimte Heat Sink.”

6. SRP 9.2.6, “Condensate Storage Facilities.”

_ B. NUREG 0718, “Licensing Requirenents for Pendi ng

Applications for Constr uction Pernits and Manufacturi ng License,
USNRC, March 1981.
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C NUREG- 0737, “Carification of TM Action Plan
Requi rements,” USNRC, Novenber 1980.

D. NUREG 0694 “TM - Rel ated Requirenents for New
Qperation Licenses,” USNRC, June 1980.

E Bulletin 81-03, “Flow Bl ockage of Cooling

Water to Saf etk//u System Conponents by Corbicula. (Asiatic Cam
and Mytilus. ssel ).’

F. |E Gircular 80-14, “Radi oactive Contam nation of

Plant Dem neralized Water System and Resultant Internal Con-
tam nation of Personnel.”

G IE Information Notice 86-96, “Heat Exchanger

Foul ing Can Cause | nadequate Operability of Service Water Sys-
tens.”

H. |E Information Notice 85-30, Mcrob|olog|cally
| nduced Corrosion of Containment Service Vter System”

l. IE Information Notice 85-24, “Failures of Pro-
tective Coatings in Pipes and Heat Exchangers.”

J. |E Information Notice 81-21, “Potential Loss of
Direct Access to Utimte Heat Sink.”
9.3 PROCESS AUXI LI ARI ES

_ The criteria identified in this section are for the fol-

| owm ng auxiliary systens: conpressed air, process and post-
acci dent sanpling, equipnment and floor drainage, and poison
(neutron absorber) fluid systens.
9.3.1 Code of Federal Regul ations

A 10 CFR 20.1(c), “Purpose.”

B. 10 CFR 50.55a, “Codes and Standards.”

C 10 CFR 50, Appendix A, “General Design Criteria for
Nucl ear Power Plants.”

1. G&C 1, “Quality Standards and Records.”

2. GC 2, “Desi gn Bases for Protection Against
Nat ural Phenonena.”

3. &@C 4, “Environnental and M ssile Design
Bases.”
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4. GDC 5, “Sharing of Structures, Systens and
Conponents . *

. &C 13, “I'nstrumentation and Control.”
6. GC 14, “Reactor Cool ant Pressure Boundary.”

7. GDC 26, “Reactivity Control System
Redundancy and Capability.”

8. GC 27, “Combined Reactivity Control Systens
Capability.”

_ 9. &C 29, “Protection Against Anticipated
Operational Qccurrences.”

10, @&DC 33, “Reactor Coolant Mkeup.”
11. GDC 35, “Enmergency Core Cooling.”
12. GDC 41, “Containment Atnosphere d eanup.”

_ 13.  GDOC 60, “Control of Releases of Radioactive
Materials to the Environment.”

_ o 14. GDC 61, “Fuel Storage and Handling and
Radi oactivity Control.”

15,  GDC 63, “Monitoring Fuel and Waste Storage.”
16. GDC 64, “Mnitoring Radioactivity Releases.”

9.3.2 USNRC Regul atory Gui des, SRP Branch Technical Positions
and Appendi ces

A Regulatory Qiide 1.21, “Measuring, Evaluating,
and Reporting Radioactivity in Solid Wastes and Rel eases of
Radi oactive Materials in Liquid and Gaseous Effluents from Light-
Wat er - Cool ed Nucl ear Power Plants.”

_ B. Regul atory Guide 1.26, “Quality Goup Cassifica-
tions and Standards for Water-, Steam, and Radi oactive-Waste-
Cont ai ni ng Conponents of Nucl ear Power Plants.”

_ C. Regulatory Guide 1.29, “Seismc Design Cassifi-
cation.”

_ - D Regulatory Guide 1.56, “Maintenance of Water
Purity in Boiling Water Reactors.”
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E. Regul atory Quide 1.68.3, “Preoperational Testing
of Instrunent and Control Air Systens.”

F. Regul atory Quide 1.97, “Instrunmentation for
Li ght - Wat er- Cool ed Nuclear Power Plants to Assess Plant and
Environs Conditions During and Fol | owi ng an Accident.”

G Regul atory Quide 8.8, “Information Relevant to
Ensuring That Cccupational Radiation Exposures at Nucl ear Power
Stations WI|l Be as Low as is Reasonably Achievable.”

9.3.3 Codes and St andar ds

A ANSI N13.1-1969(R1982), “CQuide to Sanpling Airborne
Radi oactive Materials in Nuclear Facilities.”

B. ANSI /| SA-S7.3-1981, “Quality Standard for Instru-
ment Ar.”

C ANSI / ASME B31.1, “Power Piping.”
D. ASME Boi |l er and Pressure Vessel Code

1. Section 111, “Rules for Construction of
Nucl ear Power Pl ant Conponents,” Division 1.
2. Section VIIl, “Rules for Construction of Pres-
sure Vessels,” Division 1.
3. Section XI, “Rules for Inservice Inspection of
Nucl ear Power Pl ant Conponents.”
9.3.4 Suppl ement al I nformation
A NUREG- 0800, USNRC “Standard Review Plan,” June
1987.
1. SRP 9. 3.1, “Conpressed Air.”
_ 2. SRP 9.3.2, “Process and Post Accident Sanp-
ling Systens.”
3. SRP 9.3.3, “Equi pnrent and Fl oor Drai hage
System”

4, SRP 9. 3. 4, “Chem cal and Vol une Control Sys-
tem (PWR) (Including Boron Recovery Systen).”

5. SRP 9.3.5, “Standby Liquid Control System
(BWR) . "
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B. NUREG- 0718, “Li censing Requirenments for Pending

Applications for Construction Permits and Mnufacturing License,”
USNRC, March 1981.

C NUREG- 0737 “Carifications of TM Action Pl an
Requi renments,” USNRC, Novenber 1980.

D. IE Bulletin 80-05 ~Vacuum Condition Resulting in
Danmage to Chem cal Vol ume Control System (CVCS) Hol dup Tanks.”

E |E Information Notice 81-38, “Potential Sig-

ni ficant Equipnent Failures Resulting from Contam nation of Air-
Qperated Systens.”

F. |E Informati on Notice 79-08, “lInterconnection of
Contani nated Systems with Service Air Systems Used as the Source
of Breathing Ar.”

9.4 AR CONDI TIONI NG HEATING COOLING AND VENTI LATI ON
SYSTEMS

_ The criteria identified in this section are for the fol -
lowing ventilation systems: control room spent fuel “storage

pool area, auxiliary and radwaste areas, turbine building, and
engi neered safety feature ventilation.

9.4.1 Code of Federal Regul ations
A 10 CFR 50.34a, “Design (bjectives for Equipnment to

Control Rel eases of Radioactive Material in Effluents - Nucl ear
Power Reactors.”

B. 10 CFR 50.36a, “Techni cal Speci fications on
Ef fl uents from Nucl ear Power Reactors.”

C 10 CFR 50, Appendix A “General Design Criteria for
Nucl ear Power Plants.”

L GC 2, “Design Bases for Protection Against
Nat ural Phenonena.”

7. GC 4, “Environnental and M ssile Design
Bases.”

3. GDbC 5, “Sharing of Structures, Systenms and
Conponents.”

4. GDC 17, “Electric Power Systens.”
5. GC 19, “Control Room”
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6. G&C 60, “Control of Releases of Radioactive
Materials to the Environnent.”

1. GDC 61, “Fuel Storage and Handling and
Radi oactivity Control.”

9.4.2 USNRC Regul atory QGuides, SRP Branch Technical Positions
and Appendi ces

A Regul atory Quide 1.13, “Spent Fuel Storage Facil -
ity Design Basis.”

B. Regul atory Quide 1.29, “Seismc Design Cassifi-
cation.”

C Regul atory @uide 1.52, “Design, Testing, and
Mai ntenance Criteria for Post Accident Engineered-Safety-Feature
At nosphere C eanup System Air Filtration and Adsorption Units of
Li ght - WAt er - Cool ed Nucl ear Power Plants.”

D. Regul atory CQuide 1.78, “Assunptions for Eval uat-
ing the Habitability of a Nuclear Power Plant Control Room During
a Postul ated Hazardous Chem cal Rel ease.”

E Regul atory Guide 1.95 “Protection of Nuclear
Polwer Pl ant Control Room Operators Against an Accidental Chlorine
Rel ease.”

F. Regul atory @uide 1.140, *“Design, Testing and
Mai nt enance Criteria for Normal Ventilation Exhaust System Air
Filtration and Adsorption Units of Light-Wter-Cooled Nucl ear
Power Plants.”

9.4.3 Codes and St andards

A ANSI N510-1975, “Testing of Nuclear Air O eaning
Systens.” (This standard was revi sed and i ssued as ANSI/ASMVE
N510-1980, *“Testing of Nuclear Ar Cl eaning Systens.”)

_ B. ANSI/ASME N509-1976, “Nuclear Power Plant Air
G eaning Units and Conponents.” (This standard was revised and
I ssued as ANSI/ASME N509-1980, *“Nuclear Power Plant Air C eaning
Units and Conponents.”)

C ASTM D2854-83, “Test for Apparent Density of
Activated Carbon.”

D. ASTM D2862-82, “Test Method for Particle Size Dis-
tribution of Ganulated Activated Carbon.”
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E. M L-F-51068, “Filter, Particulate, H gh-Efficiency,
Fire-Resistant,” MIlitary Specification.

F. ML-STD-282 , “Filter Units, Protective C othing,

Ggs-l\/ask Conponents and Rel ated Products: Performance Test Meth-
ods.”

G RDT Standard M 16-1T, “Gas-Phase Absorbents for
Trappi ng Radi oactive |odine and | odi ne Conpounds,” USAEC Divi sion
of Reactor Research and Devel opnent, October 1973. (This stan-
dard was revised and issued as NE M 16-1T, “Gas-Phase Absorbents

for ')I'r appi ng Radi oactive |odi ne and | odi ne Conpounds,” Decenber
1977.

9.4.4 Suppl enment al I nformation
A NUREG- 0800, USNRC “Standard Review Plan,” June

1987.

1. SRP 9.4.1, “Control Room Area Ventil ation
System”

2. SRP 9.4. 2, “Spent Fuel Pool Area Ventilation
System”

3. SRP 9.4.3, “Auxi liary and Radwaste Area
Ventilation System”

4, SRP 9.4.4, “Turbine Area Ventilation Sys-
tem”

5 SRP 9.4.5, “Engi neered Safety Feature

Ventil ation S)/sf em”

B. NUREG CR- 0660, “Enhancenent of Onsite Energency
Di esel Generators Reliability.”

C “I'ndustrial Ventilation,” American Conference of
Governmental Industrial Hygienists, 14th Edition, 1976.

D. ERDA 76-21, “Nuclear A r deaning Handbook,” QCak

Ri dge National Laboratory, C A Burchsted, J.E Kahn, and A B.
Ful ler, March 31, 1976.

E | E Information Notice 86-76, “Problems Noted in
Control Room Energency Ventilation Systens.”

F. |E Information Notice 82-43, “Deficiencies in
LWR Air Filtration/ Ventilation Systens.”
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9.5 OTHER AUXI LI ARY SYSTEMS

This section identifies criteria pertinent to fire pro-
tection, communications, lighting, and auxiliary systens of the
enmer gency diesel generators. Seismc and environnental
qualification requirenents for other auxiliary systens are iden-
tified in Sections 3.10 and 3.11.

9.5.1 Code of Federal Regul ations
A 10 CFR 50.48, “Fire Protection.”
B. 10 CFR 50.55a, “Codes and Standards.”

C. 10 CFR 50, Appendix A, “General Design Criteria for
Nucl ear Power Plants.”

1. GC 2, “Design Bases for Protection Against
Nat ural Phenonena.”

2. GC 3, “Fire Protection.”

3. GC 4, “Envi ronnmental and M ssile Design
Bases.”

4, GC 5, “Sharing of Structures, Systens and
Components.”

5. GC 17, “Electric Power Systens.”

6. GDC 44, “Cooling Water.”

1. GDC 45, “lI nspection of Cooling Water Sys-
tens.”

8. GDC 46, “Testing of Cooling Water Systens.”

D. 10 CFR 50, Appendix R “Fire Protection Program for
Nucl ear Power Facilities Operating Prior to January 1, 1979.”

9.5.2 USNRC Regul atory Guides, SRP Branch Technical Positions
and Appendi ces

A Regul atory @uide 1.9, “Selection, Design, and
Qualification of Diesel Generator Units Used as Standby (Onsite)
El ectric Power Systens at Nuclear Power Plants.”

B. Regul atory Cuide 1.26, “Quality Goup Cassifica-
tions and Standards for Water-, Steam, and Radi oactive-Wste-
Cont ai ni ng Conponents of Nucl ear Power Plants.”
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C Regul atory Quide 1.29, “Seismc Design Cassifi-
cation.”

D. Regul atory Quide 1.68, “Initial Test Prograns for
Wat er - Cool ed Nucl ear Power Plants.”

E. Regul atory @uide 1.101, “Energency Planning and
Preparedness for Nucl ear Power Reactors.”

F. Regul atory Quide 1.115, “Protection Against Low
Trajectory Turbine Mssiles.”

G Regul atory @uide 1.117, “Tornado Design Cassifi-
cation.”

_ ~H Regul atory Gui de 1.120, “Fire Protection
Cui delines for Nuclear Power Plants.”

l. Regulatory CGuide 1.137, “Fuel QI Systems for
St andby Di esel Generators.’

J. SRP 3.6.1, Branch Techni cal Position ASB 3-1,
“Protection Agai nst _Post ul ated Pi ping Failures in Fluid Systens
Qut si de Cont ai nnent .

K. SRP 3.6. 2, Branch Techni cal Position MEB 3-1,
“Postul ated Break and Leakage Locations in Fluid System Piping
Qut si de Cont ai nnent.

L. SRP Appendi x 8A, Branch Technical Position |CSB-17
(PSB), “Diesel-Generator Protective Trip Crcuit Bypasses.”

_ M SRP 9.5.1, Branch Technical Position CMEB 9.5-1,
“@Quidelines for Fire Protection for Nuclear Power Plants.”

9.5.3 Codes and Standards

A ANSI / ASME B31.1, “Power Piping.”

B. APl 620- 1978, “Recommended Rules for Design and
Construction of Large, Wl ded, Low Pressure Storage Tanks.
(This standard was revised and issued as ANSI/API 620- 1986,
“Reconmended Rules for Design and Construction of Large, Wl ded,
Low Pressure Storage Tanks.”%

C APl 650-1980, “Welded Steel Tanks for Q1 Storage.”

D. ASME Boi l er and Pressure Vessel Code.

1. Section 111, “Rules for Construction of
Nucl ear Power Pl ant Conponents,” Division 1.
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2. Section VIII, “Rules for Construction of Pres-
sure Vessels,” Division 1.

3. Section X, “Rules for Inservice Inspection of
Nucl ear Power Pl ant Components.”

E. Di esel Engine Mnufacturers Association (DEMA)
St andar d.

F. | EEE 279-1971, “Crlterl a for Protection Systens
for NucI ear Povver Generating Stations. (This standard was wth-

1 1984 nd orporated into ANSI/|EEE 603- 1980,
%\@% tan ard éhter?a I§?’ﬁ et@/ Systerrls for Nucl ear Power™ Gen-

erating Stations.”)

G | EEE 308-1980, “lIEEE Standard Criteria for C ass
1E Power Systens for Nuclear Power Cenerating Stations.”

H. | EEE 383-1974(R1982), “IEEE Standard for Type Test
of Class 1E Electric Cables, Fiel d Splices and Connections for
Nucl ear Power Generating St ati ons.

. | EEE 387-1977, “IEEE Standard Criteria for Diesel-
Generator Units Applied as St andby Power Supplies for Nucl ear
Power GCenerating Stations. This standard was revised and
i ssued as ANSI/IEEE 387-1984, *“IEEE Standard Criteria for Diesel-
Generator Units Applied as Standby Power Supplies for Nuclear
Power Generating Stations.”)

J. ANSI /| EEE 603-1980, “IEEE Standard Criteria for
Safety Systenms for Nucl ear Power Gener at | ng Stations.

9.5.4 Suppl ement al | nformation

1087 A NUREG 0800, USNRC “Standard Review Plan,” June

1. SRP 9.5.1, *“Fire Protection Program”
2. SRP 9.5.2, “Communications Systens.”
3. SRP 9.5.3, “Lighting Systens.”

4. SRP 9.5.4,  “Energency Diesel Engine Fuel Ol
Storage and Transfer System”

5. SRP  9.5.5, “Emer gency Diesel Engine Cooling
Water System’”

6. SRP 9.5.6, “Emergency Diesel Engine Starting
System”
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1. SRP 9.5.7, “Energency Diesel Engine Lubrica-
tion System”

8. SRP 9.5.8, “ Errergency Di esel Engi ne Conbus-
tion Air Intake and Exhaust System
B. NUREG 0654/ FEMA-REP-1 , “Criteria for Preparation

and Eval uation of Radiological Emergency Response Plans and
Ii’gSegaredness I n Support of Nuclear Power Plants,” USNRC, Novenber

C NUREG CR- 0660, “Enhancenent of Onsite Emergency
Di esel Generator Reliabili ty

o D. |E Bulletin 80-15, *“Possible Loss of Energency
Notification System (ENS) Wth Loss of Of-Site Power.”
~E |E Circular 80-09, “Problems Wth Plant Internal
Communi cations Systens.”
F. |E Information Notice ,87-04, “Diesel Generator
Fails Test Because of Degraded Fuel . (IE Grcular 77-15 dis-

cusses the sanme subject).

_ G |E Information Notice 86-97, “Emergency Communica-
tions System”

H. | E Information Notice 85-77, “Possible Loss of
Emergency Notification System Due to Loss of AC Power.”

. | E Information Notice 85-44, “Emergency Communica-
tion System Monthly Test.”

J. E Information Notice 84-09, “Lessons Learned From
NRC | nspections of Fire Protection Safe Shut down Systens, (10 CFR
50, Appendix R).”

K. |E Information Notice 83-83, “Use of Portable
Radio Transmtters | nside Nuclear Power Plants.”

L. |E Information Notice 83-41, “Actuation of Fire
Suppressi on System Causing Inoperability of Safety-Related Equip-
ment.”

M [l11um nating Engineering Society Lighting Handbook.
N. “Spedifications for Fire Protection of New Pl ants,”
MAERP- NELPI A.

0] NFPA Fire Protection Handbook.
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P. Underwiters Laboratories Rating List.

, “Building Materials Drectory,” Underwiters
Labor at ori es,
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CHAPTER 10
EXPERI MENTAL FACI LI TI ES/ STEAM AND PONER CONVERSI ON SYSTEM

This chapter identifies criteria for experinental

facilities and steam and power conversion systens. Regulatory
Quide 1.70 does not address experimental facilities.
10.1 EXPERI MENTAL  FACI LI TI ES

One of thecfrincipal m ssions of many DOE reactors is to
conduct research and perform experinents. his section identi-

fies criteria for research facilities and conducting experinments.
10.1.1  Code of Federal Regul ations

A 10 CFR 50.55a, “Codes and Standards.”
B. 10 CFR 50.59, “Changes, Tests, and Experinents.”

C 10 CFR 50, Appendix A, “Ceneral Design Criteria for

Nucl ear Poﬁer Plants,” (Appropriate GDC should be applied depend-
ing on the inportance to safety of an experimental facility).

D. 10 CFR 50, Appendix B, “Quality Assurance Criteria
for Nuclear Power Plants and Fuel Reprocessing Plants,”

(Appropriate criteria should be apPIied dependi ng on the inpor-
tance to safety of an experinental ftacility).

anc
10.1.2 USNRC Regul at ory Gui des, SRP Branch Technical Positions
and Appendi ces

A Regul atory Quide 1.26, “Quality Goup Cassifica-
tions and Standards for Water-, Steam, and Radi oactive-Wast e-
Cont ai ni ng Conponents of Nucl ear Power Plants.”

_ B. Regulatory @Quide 1.29, “Seismc Design Oassifi-
cation.”

C Regulatory CQuide 2.1, “Shield Test Program for

Eval uation of Installed Biological Shielding in Research and
Trai ning Reactors.”

D. Regulatory Quide 2.4, “Review of Experinents for
Research Reactors.”

~E Regul atory ~Quide 2.2, *“Developnent of Technica
Specifications for Experinents in Research Reactors.”
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F. Regul atory Quide 2.5, “Quality Assurance Program
Requi renments for Research Reactors.”

10.1.3 Codes and Standards

A ANS1 / ANS 14.1-1975 (R1989), “Qperation of Fast
Pul se Reactors.”

B. ANSI / ANS 15.1-1982, *“The Devel opnent of Techni cal
Specifications for Research Reactors.”

C. ANS| / ANS 15.6-1974, “Review of Experinents for
Research Reactors.” (This standard was withdrawn in 1983 and its
criteria incorporated into ANSI/ANS 15.1-1982, “The Devel opnent
of Technical Specifications for Research Reactors.”)

D. ANSI / ANS 15. 8-1976(R1986), “Quality Assurance Pro-
gram Requi renents for Research Reactors.”

E. ANSI /I EEE  308-1980, *“IEEE Standard Criteria for
Cl ass 1E Power Systens for Nucl ear Power Cenerating Stations.”
F ANSI /| EEE 603-1980, “IEEE Standard Criteria for

Saf ety Sys'tems for Nuclear Power Cenerating Stations.”
G ANSI / ASME B31.1-1986, “Power Piping.”

H. ANSI APl 620-1978, “Recommended Rules for Design
and Construction of Large, Wlded, Low Pressure Storage Tanks.”
(This standard was revised and issued as ANSI/API 620- 1986,
“Recommended Rules for Design and Construction of Large, Wl ded,
Low Pressure Storage Tanks.”g)l

| ASME Boil er and Pressure Vessel Code.

1. Section Il, “Material Specifications.”

2. Section Il1l, “Rules for Construction of
Nucl ear Power Pl ant Conponents,” Division 1.

3. Section V, “Nondestructive Exam nation.”

4, Section VIII, “Rules for Construction of Pres-

sure Vessels,” Division 1.

5. Section XI, “Rules for Inservice Inspection of
Nucl ear Power Pl ant Conponents.”
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J. | EEE  279-1971, “Criteria for Protection Systens
for Nuclear Power Cenerating Stations.” (This standard was with-

drawn on June 14, 1984 and incorporated into ANSI/IEEE 603-1980,
“IEEE Standard Criteria for Safety Systens for Nuclear Power Gen-
erating Stations.”)

10.1.4 Suppl emental I nformation

None.

10. 2 TURBI NE GENERATOR
10. 2.1 Code of Federal Regul ations
A 10 CFR 50.55a, “Codes and Standards.”

B. 10 CFR 50, Appendix A, “General Design Criteria for
Nucl ear Power Plants.”

1 GC 4, “Environnental and Mssile Design
Bases.”

10.2.2  USNRC Regul atory Guides, SRP Branch Technical Positions
and Appendi ces

A Regulatory Cuide 1.68, “Initial Test Programs for
Wat er - Cool ed Reactor Power Plants.”

B SRP  3.6.1, Branch Techni cal Position ASB 3-1,
“Protection Against Postulated Piping Failures in Fluid Systens
Qut si de Cont ai nnent.”

C SRP  3.6. 2, Branch Techni cal Position MEB 3-1,
“Postul ated Break and Leakage Locations in Fluid System Piping
Qut si de Cont ai nnent.”

10.2.3 Codes and St andards
A ASVE Boiler and Pressure Vessel Code.

1. Section I, “Material Specifications.”

Nucl ear Power Fz>i ant Sgocr;ao%gntlsl, 3 Di ‘\‘/iRgil gr? l.f or  Construction of
3. Section V, “Nondestructive Exam nation.”
4, Section VIIl, “Rules for Construction of Pres-

sure Vessels,” Dvision 1.
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5. Section XxI. ~Rules for Inservice Inspection of
Nucl ear Power Pl ant Conponents.”

B. ASTM E- 208- 85, “Met hod for Conducting Drop-Wight
Test to Determine N |-Ductility Transition Tenperature of Fer-
ritic Steels.”
10.2.4 Suppl enentary Information

A NUREG 0800, USNRC “Standard Review Plan,” June
1987.

1. SRP 10. 2, “Turbine Generator.”
2. SRP 10.2.3, “Turbine Disc Integrity.”

B. Scientific Paper 71-1E7-MSLRF-Pl, Westinghouse
Electric Corp., J.A Begley and WA. Logsdon, July 26, 1971.

10.3 MAI N STEAM SUPPLY SYSTEM
10. 3.1 Code of Federal Regul ations
A 10 CFR 50.55a, “Codes and Standards.”

B. 10 CFR 50, Appendix A, “General Design Criteria for
Nucl ear Power Plants.”

1. GC 1, “Quality Standards and Records.”

2. GC 2, “Design Bases for Protection Against
Nat ural Phenonena.”

3. GC 4, “Environnmental and M ssile Design
Bases. ”

4, GDC 5, “Sharing of Structures, Systens and
Conponents.”

b. GDC 34, “Residual Heat Renoval.”
6. GOC 35, “Emergency Core Cooling.”

C. 10 CFR 50, Appendix B, “Quality Assurance Criteria
for Nuclear Power Plants and Fuel Reprocessing Plants.”

10-4



10.3.2 USNRC Regul atory Guides, SRP Branch Technical Positions
and Appendi ces

_ A Regul atory Cuide 1.26, “Quality Goup Cassifica-
tions and Standards for Water-, Steam, and Radioactive-Waste-
Cont ai ni ng Conmponents of Nucl ear Power Plants.”

_ B. Regul atory Quide 1.29, “Seismic Design dassifi-
cation.”

_ C  Regulatory @uide 1.31, “Control of Ferrite Con-
tent in Stainless Steel Weld Metal.”

- D Regul atory Guide 1.36, “Nonnetallic Thernal
| nsul ation for Austenitic Stainless Steel.”

_ E. Regul atory Guide 1.37, “Quality As
Requirenents for Cleaning of Fluid Systens and Assoc
ponents of Water-Cool ed Nucl ear Power Plants.”

2
ow
oC
8
3

~ Fk Regul atory Guide 1.44, “Control of the Use of
Sensitized Stainless Steel.”

G Regul atory Guide 1.50, “Control of Preheat
Tenperature for I ding of LowAlloy Steel.”

H ~ Regulatory Quide 1.71, “Wlder Qualification for
Areas of Limted Accessibility.”

y Requl atory Cuide 1,85, “Materials Code Case
Acceptability-ASME Section Ill, Division 1.”

_ J. Regul atory Guide 1.115, “Protection Against Low
Trajectory Turbine Mssiles.”

_ K. Regul atory Quide 1.117, “Tornado Design O assifi-
cation.”

L. SRP 3.6.1, Branch Technical Position ASB 3-1,
“Protection Against Postulated Piping Failures in Fluid Systens
Qut si de Contai nment.”

M SRP 3.6.2, Branch Technical Position MEB 3-1,
“Postul ated Rupture Locations in Fluid System Piping |nside and
Qut si de Contai nment.”

_ N SRP 5.4.7, Branch Techni cal Position RSB 5-1,
“Design Requirenents of the Residual Heat Renpbval System”
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10. 3.3 Codes and St andards

A ANSI N45.2.1-1980, “deaning of Fluid Systens and
Associ ated Conponents During Construction Phase of Nuclear Power
Pl ants.” (This standard was w t hdrawn on Novenber 21, 1985 and
I ncorporated into ANSI/ASME NQA-2-1986, “Quality Assurance

Requi renents for Nuclear Power Plants.”
B. ANSI / ASME B31. 1-1986, “Power Piping.”
C ASME Boi | er and Pressure Vessel Code.
1. Section Il, “Material Specifications.”

2. Section 111, “Rules for Construction of
Nucl ear Power Pl ant Conponents,” Division 1.

3. Section VIIl, “Rules for Construction of Pres-
sure Vessels,” Dvision 1.

4, Section I X, “Qualification Standard for Weld-

ing and Brazing Procedures, Wl ders, Brazers, and Wl ding and
Brazing Operators.”

5. Section Ill, “Code Cases, Nuclear Conponents.”

D. ASTM A-262-86, “Practices for Detecting Suscep-

tibility to Intergranular Attack in Austenitic Stainless Steel,”
Practice E

E. AW A4, 2-1974, “Standard Procedures for Calibrat-

ing Magnetic Instrunents to Measure the Delta Ferrite Content of
Austenitic Stainless Steel Weld Mtal.” (This standard was
revised and issued as ANSI/AWS A4.2-1986, “Procedures for
Calibrating Magnetic Instrunents to Measure the Delta Ferrite
Content of Austenitic Stainless Steel Weld Metals.”)

F. AW  A5.4-1978, “Specification for Corrosion-
Resi sting Chrom um and Chrom um N ckel Steel Covered Wl ding
El ectrodes.” (This standard was revised and issued as ANSI/AWS
A5.4-1981, “Specification for Corrosion-Resisting Chrom um and
Chrom um N ckel Steel Welding El ectrodes.”)

10.3.4 Suppl emental I nformation

1987 A NUREG 0800, USNRC “Standard Review Plan,” June

1. SRP 10.3, “Main Steam Supply System”

2. SRP 10.3.6, “Steam and Feedwater System
Materi al s.
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B. NUREG 0138, “Staff Discussion of Fifteen Techni cal
| ssues Listed in Attachnent to Novenber 3, 1976, Menorandum from
Director NRRto NRR Staff,” USNRC, Novenber 1976.

10. 4 OTHER FEATURES OF STEAM AND POWNER CONVERSI ON
10.4.1 Code of Federal Regul ations
A 10 CFR 50.55a, “Codes and Standards.”

B. 10 CFR 50, Appendix A, “Ceneral Design Criteria for
Nucl ear Power Plants.”

L GC 1, “Quality Standards and Records.”

2. &C 2 “Design Bases for Protection Against
Nat ural Phenonena.”

3. GC 4, “Environnmental and M ssile Design
Bases.”

4, G&C 5, “Sharing of Structures, Systens and
Components.”

b. GC 14, “Reactor Cool ant Pressure Boundary.”

6. GC 19, “Control Room”

7 GDC 34, “Residual Heat Renoval.”

8. GDC 44, “Cooling Water.”

9. GOC 45, “I nspection of Cooling Water Sys-
tens.”

10. GC 46, “Testing of Cooling Water Systens.”

_ 11. @C 60, “Control of Releases of Radioactive
Materials to the Environnent.”

12. GDC 64, “Mnitoring Radioactivity Releases.”

10.4.2 USNRC Regul atory Guides, SRP Branch Technical Positions
and Appendi ces

A Regul atory @uide 1.26, “Quality Goup dassifica-

tions and Standards for Water-, Steam, and Radi oactive-Waste-
Cont ai ni ng Conponents of Nucl ear Power Plants.”
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B. Regul atory Guide 1.29, “Seismc Design Cassifi-
cation.”

C Regul at ory Gw de 1.33, “Quality Assurance Program
Requi rements (Operation).’

D. Regul atory Guide 1.56, “Maintenance of Water
Purity in Boiling Water Reactors.”

E. Regul atory Guide 1.123, “Quality Assurance

Requirements for Control of Procurenment of Items and Services for
Nucl ear Power Pl ants.

F. Regul atory CGuide 1.143, “Design Cuidance for
Radi oactive Waste Managenent Systens, Structures, and Components
Installed in Light-Wter-Cool ed Nucl ear Power Plants.”

_ G SRP 5.4.2.1, Branch Technical Position MEB 5-3,
“Monitoring of Secondary Side Water Chemstry in PWR Steam Gener -
ators.”

_ H  SRP 5.4.7, Branch Technical Position RSB 5-1,
“Design Requirements of the Residual Heat Renoval System”

. SRP  10.4.9, Branch Technical Position ASB 10-1,
“Design Cuidelines for Auxi | i ary Feedwater System Punp Dri ve and
Power Supply Diversity for Pressurized Water Reactor Plants.

J. SRP 10.4.7, Branch Technical Position ASB 10-2,

“Design Guidelines for Avoiding Water Hammer in Steam Gener a-
tors.”

10. 4.3 Codes and St andards

A ANSI / ACI 349-1980, “Code Requirenents for Nucl ear

Safety-Rel ated Concrete Structures” and ACI 349R-1980, “Com
mentary.”

B. ANSI / ASME B31.1, “Power Piping.”

C ANSI / ASME N45.2.13-1976, “Quality Assurance
Requi rements for Control of Procurement of Itens and Services for
Nucl ear Power Plants.” (This standard was wi t hdrawn April 15,
1983 and incorporated into ANSI/ASME NQA-1-1986, “Quality
Assurance Program Requirenments for Nuclear Facilities.”)

D. ANS 3.2-1976, “Admnistrative Controls and Quality
Assurance for the Operational Phase of Nuclear Power Plants.”
(This standard was revised and issued as ANSI/ANS 3. 2-1988,
“Adm ni strative Controls and QJaI|ty Assurance for the C]oera-
tional Phase of Nuclear Power Plants.”)
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E ASME Boiler and Pressure Vessel Code.
L Section Il, “Mterial Specifications.”

2. Section Il1l, “Rules for Construction of
Nucl ear Power Plant Conponents,” Division 1.

3. Section VIIl, “Rules for Construction of Reac-
tor Vessels,” Division 1.

_ A4 Section I X, “Qualification Standard for Weld-
ing and Brazing Procedures, Wlders, Brazers, and Wl ding and
Brazing Operators.”

5. Section X, “Rules for Inservice Inspection of
Nucl ear Power Pl ant Conponents.”

10.4.4 Suppl ement al | nformati on
A NUREG- 0800, USNRC, “Standard Review Pl an,” June

1987.
L SRP 10.4.1, “Miin Condensers.”
Com 2. SRP 10.4. 2, “Mai n Condenser Evacuation Sys-
3. SRP 10.4.3, “Turbine dand Sealing System”
4, SRP 10.4.4, “Turbine Bypass System”
5. SRP  10.4.5, “Crculating Water System”
6. SRP  10.4.6, “Condensate C eanup System”
Cem 7. SRP  10.4.7, “Condensate and Feedwater Sys-
(V)" 8. SRP  10.4.8, “Steam Cenerator Bl owdown System
(PR).” 9. SRP  10.4.9, “Auxi liary Feedwater System
Requi rerrer?f s,” NH?I\IIER%,O?\%\Y/érrbe: Ci518r0i.fi cation of TM Action Plan
C “Standards for Steam Surface Condensers,” 6th Ed.,

Heat Exchahger Institute, 1970.
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CHAPTER 11
RADI OACTI VE WASTE MANAGEMENT

11.1 SOURCE TERMS
11. 1.1 Code of Federal Regul ations
A 10 CFR 20.1, “Purpose.”

B 10 CFR 50.34, “Contents of Applications; Technical
I nfornmation.”

C. 10 CFR 50.34a, “Design Objectives for Equipnment to
Control Rel eases of Radioactive Material in Effluents - Nucl ear
Power Reactors.”

D. 10 CFR 50, Appendix A, “General Design Criteria for
Nucl ear Power Plants.”

L. GDC 60, “Control of Releases of Radioactive
Materials to the Environnent.”

2. GDC 64, “Mnitoring Radioactivity Releases.”

_ E 10 CFR 50, Appendix I, “Nunerical Guides for Design
(bj ectives and Limting Conditions for QOperation to Meet the
Criterion ‘As Low As is Reasonably Achievable’ for Radioactive
Material in Light-Wter-Cooled Nuclear Power Reactor Effluents.”

11.1.2 USNRC Regul atory Guides, SRP Branch Technical Positions
and Appendi ces

A Regul atory Guide 1.110, *“Cost-Benefit Analysis
for Radwaste Systens for Light-Water-Cool ed Nucl ear Power Reac-
tors.”

B Regulatory Guide 1.112, *“Calculation of Releases
of Radi oactive Materials in Gaseous and Liquid Effluents from
Li ght - Wat er - Cool ed Power Reactors.”

_ C. Regul atory @uide 1.140, *“Design, Testing, and
Mai ntenance Criteria for Normal Ventilation Exhaust System Air
Filtration and Adsorption Units of Light-Wter-Cooled Nucl ear
Power Plants.”
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11.1.3 Codes and St andards

A ANSI N237-1976, “Source Term Specification.” (This
standard was revised and issued as ANS1/ANS 18.1-1984, “Radi oac-
tive Source Termfor Normal Operation of Light Water Reactors.”)

B. ANSI N510- 1975, “Testing of Nuclear Ar C eaning
Systens.” (This standard was revised and issued as ANSI/ASME
N510- 1980, “Testing of Nuclear Air Ceaning Systens.”)

C ANSI / ANS 18.1-1984, “Radioactive Source Term for
Nor mal Operation of Light Water Reactors.”

D. ANSI / ASME  N509- 1976,  “Nucl ear Power Plant Air
Cleaning Units and Conponents.” (This standard was revised and
i ssued as ANSI/ASME N509-1989, “Nuclear Power Plant Air C eaning
Units and Conponents.”)

E. ASTM D2854-83, “Test Method for Apparent Density
of Activated Carbon.”

F. ASTM D2862-82, “Test Method for Particle Size Dis-
tribution of Ganulated Activated Carbon.”

G M L-STD-282, “Filter Units, Protective C othing,
Ggs-l\/ask Conmponents and Rel ated Products: Performance- Test Meth-
O S. n

_ ~H M L-F-51068, “Filter, Particulate, H gh-Efficiency,
Fire-Resistant.”

. RDT M 16-1T, *“Gas-Phase Absorbents for Trapping
Radi oactive |odine and |odi ne Conpounds,” October 1973. This
standard was revised and issued as NE M 16-1T, “Gas Phase Absor -
bents for Trapping Radi oactive |odine and |odine Conpounds,”
Decenber 1977.)

11.1. 4 Suppl emental I nformation

log7 A NUREG- 0800, USNRC “Standard Review Plan,” June

1. SRP 11.1, “Source Terns.”

_ B. NUREG 0017, “Cal cul ation of Rel eases of Radi oac-
tive Materials in Gaseous and Liquid Effluents from Pressurized
Water Reactors (PWRs),” USNRC, April 1985.

_ ~C. NUREG- 0016, Rev. 1, “Calculation of Releases of
Radi oactive Mterials in Gaseous and Liquid Effluents from Boil -
ing Water Reactors (BWRs),” USNRC, Decenber 1978.

11-2



D. “I'ndustrial Ventilation,” 14th Edition, American
Conference of Governnental Industrial Hygienists, 1976.

E. ERDA 76-21, “Nuclear Ar Ceaning Handbook,” QGak
Ri dge National Laboratory, C. A Burchsted, J.E Kahn, and A B.
Fuller, March 31, 1976.
11.2 LI QU D WASTE MANAGEMENT SYSTEMS
11.2.1 Code of Federal Regul ations

A Comm ssion Poli c%/): Statenent, “Low Level Waste
Vol ume Reduction,” 46 FR 51100, t ober 16, 1981.

B. 10 CFR 20.106, “Radioactivity in Effluents to
Unrestricted Areas.’

N C 10 CFR 20.305, “Treatnment or Disposal by Incinera-
lon.”

D. 10 CFR 20.306, “Disposal of Specific Wastes.”

E. 10 CFR 20, Appendix B, “Concentrations in Air and
Wat er Above Nat ur al Background

F. 10 CFR 50.34a, *“Design (hjectives for Equi pment to
Control Rel eases of Radioactive Material in Effluents - Nucl ear
Power Reactors.

G 10 CFR 50. 364, “Techni cal Specifications on
Ef fl uents from Nucl ear Power Reactors.”

H. 10 CFR 50. 55a, “Codes and Standards.”

. 10 CFR 50 Appendi x A, “General Design Criteria for
Nucl ear Power Pl ants.

1. GC 60, “Control of Rel eases of Radi oactive
Materials to the Environnent.

_ o 2. GDC 61, “Fuel Storage and Handling and
Radi oactivity Control.”

3. GDC 64, “Mnitoring Radioactivity Rel eases.”
J. 10 CFR 50, Appendix I, “Nunmerical Cuides for Design
(bj ectives and Limting Conditi ons for Operat| on to Meet the

Criterion ‘As Low As is Reasonably Achievable for Radioactive
Material in Light-Water-Cooled Nuclear Power Reactor Effluents.”
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11.2.2 USNRC Regul atory Cui des, SRP Branch Technical Positions
and Appendi ces

A Regul atory Q@uide 1.26, “Quality Goup Jassifica-
tions and Standards for Water-, Steam, and Radi oactive- Waste-
Cont ai ni ng Conponents of Nucl ear Power Plants.”

B. Regulatory Quide 1.29, “Seismc Design Cassifi-
cation.”

C Regul atory Quide 1.110, “Cost Benefit Analysis

for Radwaste Systens for Light-Water-Cooled Nucl ear Power Reac-
tors.”

D. Regul atory Guide 1.143, “Design Cuidance for
Radi oactive Waste Managenent Systems, Structures and Conponents
Install ed in Light-Wter-Cool ed Nucl ear Power Plants.”

11.2.3 Codes and St andards

A ANSI / ANS 55. 6-1979, “Liquid Radioactive Waste Pro-
cessing Systemfor Light Water Reactor Plants.”

_ B. ANSI / APl 620-1978, “Rules for Design and Construc-
tion of Large, Welded, Low Pressure Storage Tanks.” (This stan-
dard was revised and issued as ANSI/ APl 620-1986, “Reconmended

Rul es for Design and Construction of Large, Wl ded, Low Pressure
St orage Tanks."%

ANSI / API 650-80, “Welded Steel Tanks for Ql
Storage.”

D. ANSI / ASME B31.1, “Power Piping.”

E. ANSI / AWM D100-84, “Wel ded Steel Tanks for Water
Storage.”

F. ASME Boi |l er and Pressure Vessel Code.
L Section IIl, “Mterial Specifications.”

2. Section 111, “Rules for Construction of
Nucl ear Power Pl ant Conponents,” Division 1.

3. Section VIIl, “Rules for Construction of Pres-
sure Vessels,” Division 1.

_ 4 Section IX, “Qualification Standard for Weld-
i ng and Brazing Procedures, Wl ders, Brazers, and Wl ding and
Brazing Operators.”
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11.2. 4 Suppl ement al | nformation

A NUREG- 0800, USNRC “Standard Review Plan,’
June 1987.

B. SRP 11.2, *“Liquid Waste Managenent Systens.”

C NUREG 0017, “Calculation of Releases of Radioactive
Materials in Gaseous and Liquid Effluents from Pressurized \ater
Reactors (PWRS),” USNRC, April 1985.

D. NUREG 0016, Rev. 1, “Calcul ation of Rel eases of
Radi oactive Materials in Gaseous and Liquid Effluents from Boil -
ing Water Reactors (BWRS),” USNRC, Decenmber 1978.

11.3 GASEQUS WASTE MANAGEMENT SYSTEMS
11. 3.1 Code of Federal Regul ations

A 10 CFR 20. 106, “Radioactivity in Effluents in
Unrestricted Areas.’

B. 10 CFR 20, Appendix B, “Concentrations in Air and
Wat er Above Nat ur al Background

C 10 CFR 50.34a, “Design Cbjective for Equipnment to
Control Rel eases of Radioactive Materials in Effluents - Nuclear
Power Reactors.

D. 10 CFR 50.36a, *“Technical Specifications on
Eff | uents from Nucl ear Power Reactors.”

E. 10 CFR 50.55a, “Codes and Standards.”

F. 10 CFR 50, Appendix A, “Ceneral Design Criteria for
Nucl ear Power Plants.”

1. GC 3, “Fire Protection.”

_ 2. GDC 60, “Control of Releases of Radioactive
Material to the Environnent.

_ o 3. GDC 61, *“Fuel Storage and Handling and
Radi oactivity Control.”

G 10 CFR 50, Appendix |, “Nunerical Cuides for Design
Qojectives and Limting Conditi ons for Operatlon to Meet the
Criterion “ As Low As is Reasonably Achievable' for Radioacti ve
Material in Light-Water-Cool ed Nucl ear Power Reactor Effluents.
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11.3.2 USNRC Regul atory Cuides, SRP Branch Technical Positions
and Appendi ces

A Regul atory Guide 1.140, “Design, Testing, and
Mai ntenance Criteria for Normal Ventilation Exhaust System Air

Filtration and Adsorption Units of Light-Water-Cool ed Nucl ear
Power Plants.”

B. Regul atory Quide 1.143, “Design, @uidance for
Radi oactive Waste Managenent Systems, Structures and Conponents
I nstalled in Light-Water-Cool ed Nucl ear Power Plants.”

C SRP 11.3, Branch Technical Position ETSB 11-5,

¢ Pols:t _ull ated Radioactive Rel eases Due to a Waste Gas System Leak
or Failure.”

11.3.3 Codes and St andards

A ANSI  N510-1975, *“Testing of Nuclear Ar C eaning

Systens.” This standard was revised and issued as ANSI/ASME
N510-1980, “Testing of Nuclear Air Ceaning Systens.”)

B. ANSI / ANS 55.4-1979, “Gaseous Radioactive \Waste Pro-
cessing Systens for Light Water Reactor Plants.”

C. ANS| / ASME N509-1976, “Nuclear Power Plant Ar

G eaning Units and Conponents.” (This standard was revi sed and
i ssued as ANSI/ASME N509- 1980, “Nuclear Power Plant Air Ceaning
Units and Conponents.”)

D. API 620-1978, “Rules for Design and Construction
of Large, Welded, Low Pressure Storage Tanks.” (This standard
was revised and i ssued as ANSI/ APl 620-1986, “Recomended Rul es

for Design and Construction of Large, WlIded, Low Pressure
Storage Tanks.”)

E. ANSI / API 650- 1980, “Welded Steel Tanks for G|
Storage.”

F. ANSI / ASME B31.1, “Power Piping.”

G ANSI / AWM D100- 84, “Welded Steel Tanks for Water
Storage.”

H. ASME Boil er and Pressure Vessel Code.
1. Section Il, “Mterial Specifications.”

2. Section 111, “Rules for Construction of
Nucl ear Power Pl ant Conponents,” Division 1.
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3. Section IX, “Qualification Standard for Weld-
i ng and Brazing Procedures, Wl ders, Brazers, and Wl ding and
Brazing Operators.”

. ASTM D2854-83, “Test Method for Apparent Density
of Activated Carbon.”

J. ASTM D2862-82, “Test Method for Particle Size D s-
tribution of Ganulated Activated Carbon.”

K. ML-STD-282 , “Filter Units, Protective C othing,
G:’alS-I\/BSk Components and Rel ated Products: Performance-Test Meth-
ods.”

. L. M L-F-51068, “Filter, Particulate, H gh-Efficiency,
Fire-Resistant.”

M RDT M 16-1T, “Gas-Phase Absorbents for Trapping
Radi oactive |odine and |odi ne Conmpounds,” Cctober 1973. Thi's
standard was revised and issued as NE M 16-1T, “Gas-Phase Absor-
bents for Trappi ng Radi oactive |odine and | odi ne Conpounds,”
Decenber 1977.)

11.3.4 Suppl emental | nformation

A NUREG- 0800, “USNRC “Standard Review Plan,” June
1987.

1. SRP 11.3, “Gaseous Waste Managenent Systens.”

_ B. NUREG- 0017, “Cal culation of Releases of Radioac-
tive Materials in Gaseous and Liquid Effluents from Pressuri zed
Water Reactors (PWRS),” USNRC, April 1985.

_ C. NUREG 0016,  “Calcul ati on of Rel eases of Radi oac-
tive Materials in Gaseous and Liquid Effluents fromBoiling Wter
Reactors (BWRs),” USNRC, Decenber 1978.

_ D. ERDA 76-21, “Nuclear Air Ceaning Handbook,” QCak
Ri dge National Laboratory, C. A Burchsted, J.E Kahn, and A B.
Ful l'er, March 31, 1976.

11. 4 SOLI D WASTE MANAGEMENT SYSTEMS
11. 4.1 Code of Federal Regul ations

A Commssion Policy Statenment, “LowLevel Wiste
Vol ume Reduction,” 46 FR 51100, Cctober 16, 1981.
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B. 10 CFR 20.106, “Radioactivity in Effluents to
Unrestricted Areas.”

C 10 CFR 20.305, “Treatnent or Disposal by Incinera-
tion.”

D. 10 CFR 20.306, “Disposal of Specific Wastes.”

E. 10 CFR 20, Appendix B, “Concentrations in Air and
Wat er Above Natural Background.”

F. 10 CFR 50.34a, “Design Objectives for Equipnment to

Control Rel eases of Radi oactive Material in Effluents - Nucl ear
Power Reactors.”

G 10 CFR 50. 36a, “Technical Specifications on
Ef fl uents from Nucl ear Power Reactors.”

H. 10 CFR 50. 55a, “Codes and Standards.”

| 10 CFR 50, Appendix A, “General Design Criteria for
Nucl ear Power Plants.”

1. GC 60, “Control of Releases of Radi oactive
Materials to the Environnent.”

2. GDC 63, “Mnitoring Fuel and Waste Storage.”
3. GDC 64, “Mnitoring Radioactivity Rel eases.”

_ . 10 CFR 71, “Packaging and Transportation of
Radi oactive Material.”

11. 4.2 USNRC Regul atory Quides, SRP Branch Technical Positions
and Appendi ces

A Regul atory Quide 1.26, “Quality Goup O assifica-
tions and Standards for Water-, Steam, and Radi oactive- Wste-
Cont ai ni ng Conponents of Nuclear Power Plants.”

_ B. Regulatory @uide 1.29, “Seismc Design Cassifi-
cation.”

_ C Regul atory @uide 1.143, “Design Cuidance for
Radi oactive \Waste Management Systens, Structures and Conponents
Installed in Light-Wter-Cool ed Nuclear Power Plants.”

D. SRP 11.4, Branch Technical Position ETSB 11-3,

“Design Guidance for Solid Radioactive Waste Managenent Systens
Installed in Light-Wter-Cooled Nuclear Power Reactor Plants.”
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E. SRP 11.4, Appendix A, “Design Quidance for
Tenporary On-Site Storage of Low Level Radioactive Waste.”

11. 4.3 Codes and St andards

_ A ANSI/ ANS 55.1-1979, “Solid Radioactive Waste Pro-
cessing Systemfor Light Water Reactor Plants.”

_ B. ANSI / API 620- 1978, “Rules for Design and Construc-
tion of Large, Welded, Low Pressure Storage Tanks.” (This stan-
dard was revised and issued as ANSI/ APl 620-1986, “Reconmended

Rul es for Design and Construction of Large, Wl ded, Low Pressure
St or age Tanks.”%

C. ANSI / API 650- 1980, “Wel ded Steel Tanks for G|
Storage.”

D. ANSI / ASME B31.1, “Power Piping.”

E. ANSI / AWM D100-84, “Welded Steel Tanks for Water
Storage.”

F. ASVE Boiler and Pressure Vessel Code.
1. Section Il, “Material Specifications.”

2. Section 111, “Rules for Construction of
Nucl ear Power Plant Conponents,” Division 1.

_ 3. Section IX, “Qualification Standard for Weld-
i ng and Brazing Procedures, Wl ders, Brazers, and Wl ding and
Brazing Operators.”

11.4. 4 Suppl emental I nformation

o8 A NUREG- 0800, USNRC “Standard Review Plan,” June
1987.

1. 11.4, “Solid Waste Managenent Systens.”

B |E Information Notice 85-92, “Surveys of Wste
Before Disposal from Nuclear Reactor Facilities.”

C. |E Information Notice 85-46, “Carification of
Several Aspects of Renovabl e Radi oactive Surface Contam nation
Limts for Transport Packages.”

D. lE Information Notice 84-14, “H ghlights of Recent
Transport Regul atory Revisions by DOT and NRC.”
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E.  IE Information Notice 83-10, “Qarification of
Several Aspects Related to Use of NRC Certified Transport Pack-
ages.”

F. |E Information Notice 80-32, “Carification of
Certain Requirements for Exclusive-Use Shipnents of Radioactive
Materials.”

G |E Information Notice 80-24, “Low Level Radioac-
tive Waste Burial Criteria.”

11.5 PROCESS AND EFFLUENT RADI OLOd CAL MONI TORI NG AND SAMP-
LI NG SYSTEMS
11.5.1 Code of Federal Regul ations

A 10 CFR 20.106, “Radioactivity in Effluents to
Unrestricted Areas.”

B. 10 CFR 50.36h, “Environnental Conditions.”

C. 10 CFR 50, Appendix A, “General Design Criteria for
Nucl ear Power Plants.”

1. GDC 60, “Control of Releases of Radioactive
Materials to the Environment.”

2. GDC 63, “Mnitoring Fuel and Waste Storage.”
3. GDC 64, “Mnitoring Radioactivity Releases.”

11.5.2 USNRC Regul atory Quides, SRP Branch Technical Positions
and Appendi ces

A Regul atory GQuide 1.21, “Measuring, Evaluating,

and Reporting Radioactivity in Solid Wastes and Rel eases of
Radi oactive Materials in Liquid and Gaseous Effluents from Light-
Wat er - Cool ed Nucl ear Power Plants.

B. Regul at or GQuide 1.97, “lInstrunentation for
Li ght - Wt er - Cool ed Nuc?/ear Power Plants to Assess Plant and
Environs Conditions During and Follow ng an Accident.”

C Regul atory Quide 4.15, “Quality Assurance for

Radi ol ogi cal Mnitoring Prograns (Normal Operations) - Effluent
Streans and the Environnent.”
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D. SRP 11.5, Appendix A, “Design Cuidance for
Radi ol ogi cal Effluent Monitors Providing Signals for Initiating

Term nation of Flow or Other Modification of Effluent Stream
Properties.”

11.5.3 Codes and St andards

A ANS| N13. 1- 1969(R1982), “Q@iide to Sanpling Air-
borne Radi oactive Materials in Nuclear Facilities.”

B. ANS| N13.10-1974, “specification and Perfornmance
of On-Site Instrunentation for Continuously Mnitoring Radi oac-

tivity in Effluents.” (This standard was reissued as ANS|
N42. 18- 1980( R19852, “Specification and Performance of On-Site
I nstrunentation for Continuously Monitoring Radioactivity in

Effl uents.”)

C ANSI N42.14-1978 (R1985), “Calibration and Usage of
Ger mani um Detectors for Measurenent of Gamma- Ray Em ssion of
Radi onucl i des.”

11.5.4 Suppl ement al | nformation

A NUREG- 0800, USNRC “Standard Review Plan,” June
1987.

_ _ 1. SRP 11.5, “Process and Effluent Radi ol ogi cal
Monitoring Instrumentation and Sanpling Systens.”

_ B. NUREG 0017, “Cal cul ation of Rel eases of Radi oac-
tive Materials in Gaseous and Liquid Effluents From Pressurized
Water Reactors, (PWRs),” USNRC, April 1985.

_ C NUREG 0718,  “Licensing Requirenents for Pending
Applications for Construction Permts and Manufacturing License,”
USNRC, March 1981.

D. NUREG- 0737, “Carification of TM Action Pl an
Requi renments,” USNRC, Novenber 1980.

_ E. NUREG- 0016, “Cal cul ation of Rel eases of Radioac-
tive Materials in Gaseous and Liquid Effluents from Boiling Water
Reactors (BWRs),” USNRC, Decenber 1978.

F. WASH 1258, Vol. 1, “Final Environnental Statenent -
Nurmerical Guides for Design Cbjectives and Limting Conditions
for Qperation to Meet the Criterion ‘As Low As Practicable for
Radi oactive Mterial in Light-Water-Cooled Nuclear Power Reactor
Effluents,” July 1973.

G | E Information Notice 82-49, “Correction of Sanple
Conditions for Air and Gas Monitoring.”
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H. NCRP Report No. 58, “A Handbook of Radioactivity
Measur enents Procedures,” National Council of Radiation Pro-
tection, 1978.
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CHAPTER 12
RADI ATI ON PROTECTI ON

_ The criteria identified in this chapter are for radi a-
tion Proteqtlon of operating, construction, and maintenance per-
sonnel during normal and anticipated operational occurrences.
The conpilation includes criteria for facility equi pment design,
pl anni ng and procedures prograns, and the techniques and prac-
t;cig gﬁgdzéo meet the standards for protection agalnst radiation
0 :

12.1 ASSURI NG THAT OCCUPATI ONAL EXPOSURES ARE AS LOW AS REA-
SONABLY ACHI EVABLE

12.1.1 Code of Federal Regul ations

A Commi ssion Policy Statenent, “Enforcenent Policy
Regardi ng Qccupational Doses From ‘Hot Particles’,” 55 FR 31113,
July 31, 1990.

B. 10 CFR 19.12, “Instructions to Wrkers.”
C 10 CFR 20.1(c), “Purpose.”

D 10 CFR 50.34, “Contents of Applications; Technica
I nfornation.”

_ E 10 CFR 50, Appendix |, “Nunerical Cuides for Design
Qbjectives and Limting Conditions for Qperation to Meet the

Criterion ‘As Low as is Reasonably Achievable’ for Radioactive
Material in Light-Water-Cool ed Nuclear Power Reactor Effluents.”

12.1.2 USNRC Regul atory GCuides, SRP Branch Technical Positions
and Appendi ces

A Regul atory Guide 1.8, “Qualification and Training
of Personnel for Nuclear Power Plants.”

_ B. Regulatory CQuide 8.8, “Information Relevant to
Ensuring that Occupational Radiation Exposures at Nuclear Power
Stations WI|l Be as Low as is Reasonably Achievable.”

_ G Regul atory Guide = 8.10, “Operating Philosophy for
Mai nt ai ni ng Cccupational Radiation Exposures as Low as is’ Rea-
sonably Achi evable.”
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12.1.3 Codes and St andards

A ANSI/ANS 3.1-1981, “Selection, Qualification, and
Trai ning of Personnel for Nuclear Power Plants. (This standard
was revised and issued as ANSI/ANS 3.1-1987, “Selection,
Qljal i fi §:a’[l on, and Training of Personnel for Nuclear Power
Pl ants.”

B. ANSI / ANS 15.11-1987, “Radiation Protection at
Research Reactor Facilities.”

C. ANSI / ANS 55.1-1979, “Solid Radi oactive Waste Pro-
cessing System for Light-Water-Cooled Reactor Plants.”

D. ANSI / ANS 55.4-1979, “Gaseous Radi oactive Waste
Processing Systens for Light Water Reactor Plants.”

E. ANSI / ANS 55.6-1979, “Liquid Radioactive Waste Pro-
cessing Systemfor Light Water Reactor Plants.”

12.1.4 Suppl ement al | nformati on

1087 A. NUREG- 0800, USNRC “Standard Review Pl an,” June

_ 1. SRP 12.1, “Assuring That _OccuBatl onal Radi a-
tion Exposures Are as Low as is Reasonably Achieva

B. NUREG 0761, “Contents of Radiation Protection Plans
for Nucl ear Power Reactor Licensees,” USNRC, March 1981.

C. NUREG- 0041, “Manual of Respirator Protection
Agai nst Ai rborne Radi oactive Materials,” USNRC, Cctober 1976.

D. NUREG CR-2963 , “Pl anni ng CGui dance for Nucl ear Power
Pl ant Decontam nation, ” Pacific Northwest Laboratory, June 1983.
12.2 RADI ATI ON SOURCES
12. 2.1 Code of Federal Regul ations

A 10 CFR 20.101, “Radiation Dose Standards for |Indi-
viduals in Restricted Areas.”

B. 10 CFR 20.103, “Exposure of Individuals to Con-
centrations of Radioactive Materials in Air in Restricted Areas.”

C 10 CFR 20. 104, “Exposure of Mnors.”

D. 10 CFR 20.106, “Radioactivity in Effluents to
Unrestricted Areas.’
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E. 10 CFR 20.207, “Storage and Control of Licensed
Materials in Unrestricted Areas.”

F. 10 CFR 50.34, “Contents of Applications; Technical
I nformation.”

G 10 CFR 50, Appendix A, “General Design Criteria for
Nucl ear Power Pl ants.”

1. GC 61, “Fuel Storage and Handling and
Radi oactivity Control .”

12.2.2 USNRC Regul at ory Gui des and SRP Branch Techni cal Posi -
tions and Appendices

The nethod of calculating ></?1 values in Regul atory
Quides 1.3 and 1.4 is superseded by the nethod presented in
Regul atory Cuide 1.145, “Atnospheric spersion Mdels for Poten-
tial Accident Consequence Assessnents at Nucl ear Power Plants.”

A Regul atory Quide 1.3, “Assunptions Used for
Eval uating the Potential Radiological Consequences of a Loss-of-
Cool ant Accident for Boiling Water Reactors.”

B. Regul atory Quide 1.4, “Assunptions Used for
Eval uating the Potential Radiological Consequences of a Loss-of-
Cool ant Accident for Pressurized Water Reactors.”

C Regulatory Quide 1.7, “Control of Conbustible Gas
goncentrati ons in Containment Follow ng a Loss-of-Cool ant Acci -
ent.”

D. Regul atory Quide 1.112, “Calculation of Releases
of Radi oactive Materials in Gaseous and Liquid Effluents from
Li ght - WAt er - Cool ed Power Reactors.”

E. Regul atory CQuide 1.145, “Atnospheric Di spersion

Model s for Potential Accident Consequence Assessnents at Nucl ear
Power Plants.”

12.2.3 Codes and St andards

A ANSI N237-1976, “Source Term Specification.” (This
standard was revised and issued as ANSI/ANS 18. 1-1984, *“Radi oac-
tive Source Termfor Normal Operation of Light Water Reactors.”)

B. ANSI / ANS 18.1-1984, “Radioactive Source Term for
Nor mal Operation of Light-Water Reactors.”
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12.2. 4 Suppl ement al | nformation

A NUREG 0800, USNRC “Standard Review Plan,” June
1987.

1. SRP 12.2, “Radiation Sources.”

B. NUREG- 0017, “Cal cul ati on of Rel eases of Radi oac-

tive Materials in Gaseous and Liquid Effluents from Pressurized
Water Reactors (PWRs),” USNRC, April 1985.

C NUREG- 0718, “Licensing Requirenments for Pending

Applications for Construction Permts and Manufacturing License,”
USNRC, March 1981.

D. NUREG- 0737 | “Carification of TM Action Plan
Requirenents, " Item |1.B.2, USNRC, Novenber 1980.
E. NUREG- 0016, “Cal cul ati on of Rel eases of Radi oac-

tive Materials in Gaseous and Liquid Effluents from Boiling Water
Reactors (BWRs),” USNRC, Decenber 1978.

F. |E Information Notice 78-08, “Radiation Levels from
Fuel El enment Transfer Tubes.”
12.3 RADI ATI ON PROTECTI ON DESI GN FEATURES
12.3.1 Code of Federal Regul ations

A 10 CFR 20.1(c), *“Purpose.”

B. 10 CFR 20.101, “Radiation Dose Standards for Indi-
viduals in Restricted Areas.”

C 10 CFR 20.103, “Exposure of Individuals to Con-
centrations of Radioactive Materials in Air in Restricted Areas.”

D. 10 CFR 20. 104, “Exposure of Mnors.”

E. 10 CFR 20.203, “Caution, Signs, Labels, Signals,
and Controls.”

F. 10 CFR 20.207, “Storage and Control of Licensed
Materials in Unrestricted Areas.”

G 10 CFR 50.34a, “Design (ojectives for Equipnent to

Control Rel eases of Radi oactive Material in Effluents - Nucl ear
Power Reactors.”

H. 10 CFR 50, Appendix A, “Ceneral Design Criteria for
Nucl ear Power Pl ants.”
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1. &C 19, “Control Room”

_ o 2. GDC 61, “Fuel Storage and Handling and
Radi oactivity Control.”

3. GDC 63, “Monitoring Fuel and Waste Storage.”
| 10 CFR 70.24, “Criticality Accident Requirenents.”

12.3.2 USNRC Regul atory CGuides and SRP Branch Techni cal Posi -
tions and Appendi ces

A Regulatory Quide 1.21, “Measuring, Evaluating,
and Reporting dioactivity in Solid Wastes and Rel eases of
Radi oactive Materials in Liquid and Gaseous Effluents from Li ght-
Wat er - Cool ed Nucl ear Power Plants.”

_ B. Regul atory Guide 1.52, “Design, Testing, and
Mai ntenance Criteria for Post Accident Engineer-Safety-Feature
At nosphere C eanup System Air Filtration and Adsorption Units of
Li ght - WAt er - Cool ed Nucl ear Power Plants.”

_ C. Regul atory Guide 1.69, “Concrete Radiation
Shields for Nuclear Power Plants.”

_ D. Regul at or Gui de 1.97, “lInstrunentation for
Li ght - Wat er - Cool ed Nuclear Power Plants to Assess Plant and
Environs Conditions During and Fol |l owi ng an Accident.”

E Regul atory Guide 2.1, “Shield Test Program for
Eval uation of Installed Biological Shielding in Research and
Training Reactors.”

_ F. Regul atory Guide 8.2, “CQuide for Adm nistrative
Practices in Radiation Mnitoring.”

_ G Regul atory @uide 8.8, “Information Relevant to
Ensuring That Occupational Radiation Exposures at Nucl ear Power
Stations WI|l Be as Low as is Reasonably Achievable.”

_ O H Regul atory CGuide 8.10, *“Operating Philosophy for
Mai nt ai ni ng Occupational Radiation Exposures as Low as is Rea-
sonably Achievable.”

. Regulatory CGuide 8.12, “Criticality Accident
Al arm Systens.”

J. Regul atory CGuide 8.19, “CQccupational Radiation

Dose Assessnment 1n Light-Water Reactor Power Plants Design Stage
Man- Rem Esti mat es.”
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12. 3.3 Codes and St andards

A ANS| N13.1-1969 (R1982), “Cuide to Sampling Air-
borne Radi oactive Materials in Nuclear Facilities.

B. ANS| N13.2-1969 (R1988), “CGuide for Admnistrative
Practices in Radiation Mnitoring.”

C. ANSI  N16.2-1969, “Criticality Accident A arm Sys-
tem” This standard was revised and issued as ANSI/ANS 8. 3-
1979, “Criticality Accident Al arm System” subsequent revisions
to the 1979 standard produced two standards, ANSI/ANS 8. 3-1986,
“Criticality Accident Alarm Systenf and 'ANSI / ANS 8. 19- 1984,
“Adm ni strative Practices for Nuclear Criticality Safety,” t hat
include the relevant features of N16.2-1969.)

D. ANSI N18.9-1972, “Program for Testing Biol ogi cal
Shi el ding in Nuclear Reactor Pl ‘ants. (This standard was revised
and issued as ANSI/ANS 6.3.1-1987, * Program for Testing Radiation
Shields in Light Water Reactors (LV\R) ")

E ANSI N101. 2-1972, “Protective Coatings (Paints)
for Light Water Nucl ear Reactor Containnment Facilities. Thi's
standard was withdrawn in 1983 and repl aced by the “Manual of
Coating Work for Light-Water Nuclear Power Plant Prinmary Contain-
ment and Ot her Safety-Related Facilities,” ASTM 1979.)

F. ANSI N101. 6-1972, “Concrete Radi ation Shi el ds.
This standard was withdrawn in 1981; it was repl aced by ANSI/ACI
49-80 and 349R-80, “Code R'ei%w renents for Nucl ear Safety Rel ated
Concrete Structures” and ANSI/ANS 6.4-1985 “Guidelines on the
Nucl ear Anal ysis and Design of Concrete Radi ation Shi el di ng for
Nucl ear Power Plants.”)

G ANSI N510- 1975, “Testing of Nuclear Air Ceanin
Systens.” (This standard was revised and issued as ANSI/AS
N510-1980, “Testing of Nuclear Air Ceaning Systens.”)

H. ANSI / ACI 349-80, “Code Requirenents for Nuclear
Safety-Rel ated Concrete Structures,” and AC 349R-80, “Com
mentary.”

| ANSI / ANS  4.5-1980(R1986), “Criteri a f0r Acci dent
Moni toring Functions in Light-Water- Cool ed Reactors.

J. ANSI/ ANS  6.3.1-1987, “Program for Testing Radi a-
tion Shields in Light-Water React or's (LWR) . "

K. ANSI / ANS 6.4-1985, “Quidelines on the Nucl ear

Anal ysi s and Design of Concrete Radiation Shielding for Nuclear
Power Plants.”
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L. ANSI / ANS- HPSSC  6.8.1-1981, “Location and Design
Criteria for Area Radiation Mnitoring Systens for Light Water
Nucl ear Reactors.”

M ANSI/ANS 8.3-1986, “Criticality Accident Alarm
System”

N ANSI/ANS 8.19-1984, “Admnistrative Practices for
Nucl ear Criticality Safety.”

0. ANSI / ANS 15.11-1987, “Radiation Protection at
Research Reactor Facilities.”

_ P. ANSI / ANS  55.1-1979, “Solid Radioactive Waste Pro-
cessing System for Light-Water-Cool ed Reactor Plants.”

- Q ANSI/ ANS  55.4-1979, “Gaseous Radioactive Waste
Processing Systenms for Light Water Reactor Plants.”

_ R ANSI/ ANS 55.6-1979, “Liquid Radioactive \Waste Pro-
cessing Systemfor Light Water Reactor Plants.”

_ S, ANSI/ASME N509-1976, “Nuclear Power Plant Air
Cleaning Units and Conponents.” (This standard was revised and
i ssued as ANSI/ASME N509- 1980, “Nuclear Power Plant Air C eaning
Units and Conponents.”)

12. 3.4 Suppl ement al | nformation

1087 A NUREG- 0800, USNRC “Standard Review Plan,” June

1. SRP 12.3-12.4, “Radiation Protection Design
Features.”

_ B NUREG 0718,  “Licensing Requirenments for Pending
Applications for Construction Permts and Manufacturing License
(I'tem I11.B.2.),” USNRC, March 1981.

_ C. NUREG- 0737 “Carification of TM Action Plan
Requirenents,” Item II.F. 1.3, USNRC, Novenber 1980.

D. |E Information Notice 78-08, “Radiation Levels from
Fuel El ement Transfer Tubes.”

E “Manual of Coating Wrk for Light-Wter Nucl ear

Power Pl ant Primary Containment and Oher Safety-Related
Facilities,” ASTM 1979.
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F. ERDA 76-21, “Nuclear Ar Ceaning Handbook,” C. A
Burchsted, J.E. Kahn, and A B. Fuller, Oak Ridge National

Laboratory, Mrch 31, 1976.
12. 4 DOSE ASSESSMENT
12. 4.1 Code of Federal Regul ations

A Commi ssion Policy Statenment, “Enforcenment Policy
Regardi ng Cccupational Doses From ‘Hot Particles’ ,” 55 FR 31113,
Jul'y 31, 1990.

B 10 CFR 50.34, “Contents of Applications; Technical
I nformation.”

12.4.2 USNRC Regul atory Guides, SRP Branch Technical Positions
and Appendi ces

A Regul atory CQuide 8.19, *“Cccupational Radiation
Dose Assessment in Li ght-Water Reactor Power Plants Design Stage
Man- Rem Esti mat es.
12.4.3 Codes and Standards

None.
12.4. 4 Suppl ementary | nformation

A. NUREG 0800, USNRC “Standard Review Plan,” June

1987.
1. SRP 12.3-12.4, “Radiation Protection Design
Features.”
B. |E Information Notice 83-59, “Dose Assignnent for
Workers in Non-Uniform Radiation Fields.”
12.5 HEALTH PHYSICS (OPERATI ONAL RADI ATI ON PROTECTI ON)
PROGRAM

12.5.1 Code of Federal Regul ations
A 10 CFR 19.12, “Instructions to Wrkers.”
B. 10 CFR 20.1(c), “Purpose.”

_ C 10 CFR 20.101, “Radiation Dose Standards for Indi-
viduals in Restricted Areas.’
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D. 10 CFR 20. 103, “Exposure of Individuals to Oon-
centrations of Radioactive I\/Bter| als in Air in Restricted Areas.’

E 10 CFR 20.105, “Perm ssible Levels of Radiation in
Unrestricted Areas.”

F. 10 CFR 20.201, “Surveys.”
G 10 CFR 20.202, “Personnel Monitoring.”

H. 10 CFR 20. 203 and 20.204, “Caution, Signs, Labels,
Signals, and Controls.

. . 10 CFR 20.205, “Procedures for Picking Up, Receiv-
ing, and Opening Packages.”

J. 10 CFR 20.207, “Storage and Control of Licensed
Materials in Unrestricted Areas.

K. 10 CFR 20.401, “Records of Surveys, Radiation
Monitoring, and Disposal.”

L. 10 CFR 20.402, “Reports of Theft or Loss of
Li censed Material.

M 10 CFR 20.405, “Reports of Overexposures and
Excessi ve Levels and Concentrations.”

N 10 CFR 20.408, “Reports of Personnel Mnitoring on
Term nation of Enploynent or Work.”

o} 10 CFR 50, Appendix A, “Ceneral Design Criteria for
Nucl ear Power Pl ants.

1 GDC 64, “Mnitoring Radioactivity Releases.”

12.5.2 USNRC Regul atory Cuides, SRP Branch Technical Positions
and Appendi ces

A Regul atory Cuide 1.8, QJaI ification and Training
of Personnel for Nucleai Power Plants.

B Regul at or Quide 1.16, “Reporting of Operating
| nfformation --Appendix A, Techni cal SpeC| fications.

_ C Requl at or GQuide 1.33, “Quality Assurance Program
Requi renents (Qperati ongl. ”

D. Regul atory Quide 1.39, “Housekeeping Requirenents
for Water-Cool ed Nucl ear Power Plants.”

12-9



E. Regul atory Quide 1.97, “lInstrunentation for
Li ght - Wat er - Cool ed Nucl ear Power Plants to Assess Pl ant and
Environs Conditions During and Fol | owi ng an Acci dent.

F. Regul atory Quide 8.2, “CGuide for Adm nistrative
Practices in Radiation Mnitoring.”

G Regul atory @uide 8.3, “Film Badge Performance
Criteria.”

H. Regul at ory Guide 8.4, “Direct-Reading and
| ndi rect - Readi ng Pocket Dosineters.”

| Regul atory Quide 8.6, “Standard Test Procedure
for Ceiger-Miuller Counters.”

J. Regul atory Quide 8.7, “Cccupational Radiation
Exposure Records Systens.”

K. Regul atory Cuide 8.8, “Information Relevant to
Ensuring That Occupational Radiation Exposures at Nucl ear Power
Stations WIIl Be as Low as is Reasonably Achievable.”

L. Regul atory Quide 8.9, “Acceptable Concepts,
Model s, Equations, and Assunptions for a Bi oassay Program”

Regul atory CQuide 8.10, “Operating Philosophy for

Mai nt ai ni n% Cccupational Radiation Exposures as Low as is Rea-
sonably Achi evabl e.

N Regulatory Guide 812, “Citicality Accident
Al arm Systens.”

O  Regulatory Cuide 8.13, “lInstruction Concerning
Prenatal Radi ation Exposure.”

_ P. Regul atory Guide 8.14, “Personnel Neutron
Dosi neters.”

_ ] Regul atory Quide 8.15, “Acceptable Prograns for
Respiratory Protection.”

R Regul atory @Quide 8.20, *“ l'ications of Bioassa
for 1-125 and 1-131.” al Y

S. Regul atory Quide 8.26, “Applications of Bioassay
for Fission and Activation Products.”

T. Regul atory Quide 8.27, “Radiation Protection

Tlrai ning for Personnel at Light-Wter-Cooled Nuclear Power
Plants.”
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U. Regul at ory Gui de 8.28, “Audible Alarm
Dosi meters.”

V. Regul atory @uide 8.29, “Instruction Concerning
Ri sks from Cccupati onal Radi ati on Exposure.”

W Regul atory Guide 8.32, “Criteria for Establishing a
Tritium Bi oassay Program”

12.5.3 Codes and St andards

_ A ANSI N13.2-1969 (R1988), “Guide for Admnistrative
Practices in Radiation Mnitoring.”

_ B.  ANSI_ NI13.5-1972 (R1989), “Performance Specifica-
tions for Direct-Reading and |ndirect-Readi ng Pocket Dosineters
for X- and Gamma Radiation.”

_ C.  ANS| N13. 6-1972 (R1989), “Practice for Qccupa-
tional Radiation Exposure Records Systens.”

_ D ANSI  N13.7-1983 (R1989), “Criteria for Photog-
raphi ¢ Fi | m Badge Dosi neter Performance.”

E ANSI  NI13.27-1981, “Performance Requirenents for
Pocket - Si zed Al arm Dosineters and Al arm Rateneters.”

_ F. ANSI N18. 7-1976, “Quality Assurance Program
Requi renent s scqoeratl onal).” (This standard was revised and
i ssued as ANSI/ANS 3.2-1982, “Admnistrative Controls and Quality
Assurance for the Operational Phase of Nuclear Power Plants.”)

G “ANSI  N42.3-1969, “Test Procedure for Ceiger-Miller
Counters.” This standard was redesignated ANSI/IEEE 309-1984,
“I EEE Standard Test Procedure for GCeiger-Miller Counters.”)

~H ANSI  N45.2.3-1973, *“Housekeeping During the Con-
struction Phase of Nuclear Power Plants.” (This standard was
wi thdrawn March 21, 1984 and incorporated into NQA-2-1986, “Qual-
ity Assurance Requirenents for Nuclear Power Plants.”)

. ANS| N101.2-1972, *“Protective Coatings (Paints)
for Light-Water Nuclear Reactor Containnent Facilities.” iThi S
standard was withdrawn in 1983 and repl aced by the “Manual of
Coating Work for Light-Water Nuclear Power Plant Primary Contain-
ment and Ot her Safety-Related Facilities,” ASTM 1979.)

_ J. ANSI N237-1976, “Source Term Specification.”
(This standard was revised and issued as ANSI/ANS 18. 1- 1984,
“Radi oactive Source Term for Normal Operation of Light Water
Reactors.”)
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K. ANS| N319-1976(R1984), “Personnel Neutron
Dosi meters (Neutron Energies Less Than 20 MeV).”

L. ANSI N343-1978(R1984), “Internal Dosinetry for
M xed Fission and Activation Products.”

M ANSI / ANS  3.1-1981, “Selection, Qualification, and
Training of Personnel for Nuclear Power Plants.” (This standard
was revised and issued as ANSI/ANS 3.1-1987, Sel ecti on,

Qljal i fi ;:ati on, and Training of Personnel for Nuclear Power
Plants.”

N. ANSI/ ANS 4.5-1980(R1986), “Criteria for Accident
Moni toring Functions in Light-Wter-Cooled Reactors.”

o} ANSI / ANS 8.3-1979, “Criticality Accident Al arm
System” (This standard was revised and its relevant features
issued in two standards, ANSI/ANS 8.3-1986, “Criticality Accident
Al arm Systenf and ANSI/ANS 8.19-1984, “Adm nistrative Practices
for Nuclear Criticality Safety.”)

P. ANSI / ANS 8.19-1984, “Adm nistrative Practices for
Nuclear Criticality Safety.”

, ANSI / ANS 15.11-1987, “Radiation Protection at
Research Reactor Facilities.”

R ANSI/ANS 18.1-1984, *“Radi oactive Source Term for
Nor mal Operation of Light Water Reactors.”

S. ANSI /ANS 55.1-1979, *“Solid Radioactive Waste Pro-
cessing System for Light-Wter-Cooled Reactor Plants.”

T ANSI / ANS  55.4-1979, “Gaseous Radi oactive Waste
Processing Systens for Light Water Reactor Plants.”

_ U. ANSI / ANS  55.6-1979, “Liquid Radioactive Waste Pro-
cessing System for Light Water Reactor Plants.”

V. ANSI /| EEE 309- 1970( R1984), “IEEE Standard Test Pro-
cedure for Geiger-Miller Counters.”

W ANS 3.2-1976, “Adm nistrative Controls and Quality
Assurance for the Qperational Phase of Nuclear Power Plants.”
(This standard was revised and issued as ANSI/ANS 3. 2-1988,
“Adm nistrative Controls and Quality Assurance for the Qpera-
tional Phase of Nucl ear Power Plants.”)
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12 .5.4 Suppl ement al I nformation
A NUREG 0800, USNRC “Standard Review Plan,” June

1987.
1. SRP 12.5, “QOperational Radiation Protection
Program”

B. NUREG- 0041, “Manual of Respiratory Protection
Agai nst Airborne Radi oactive Materials,” USNRC, Cctober 1976.

C. NUREG- 0718, “Li censing Requirenments for Pendi ng
Applications for Constr uction Permts and Manufacturi ng License,
[tem IIl. D. 3.3, USNRC, Mrch 1981.

D. NUREG- 0737, “Carification of TM Action Pl an
Requirements,” Item I11. D. 3.3, USNRC, November 1980.

E. NUREG 0731, “Quidelines for Uility Managenent

Structure and Technical Resources,” USNRC.

F. NUREG- 0938, “Information for Establishing Bioassay
Measur ements and Eval uations of Tritium Exposure.”

G |E Information Notice 85-46, “Carification of
Several Aspects of Renovabl e Radi oactive Surface Contam nation
Limts for Transport Packages.”

~H E Information Notice 84-82, “Cuidance for Posting
Radi ation Areas.”

| IE Information Notice 82-18, “Assessnent of
| nt akes of Radi oactive Material by Wrkers.”

J. I|E Information Notice 81-26, “Use of Recirculating
Mode Sel f- Cont ai ned Breathi ng Appar at us (Rebreat hers).”

K. “Manual of Coating Wrk for Light-Water Nucl ear
Power Plant Primary Containnent and Oher Safety-Related
Facilities.” ASTM 1979.
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CHAPTER 13
CONDUCT OF OPERATI ONS

~ The criteria identified in this chapter address the
organi zational structure, training, errergenc_}/ pl anni ng revi ew
and audit functions, and plant procedures. he NRC industri al
security criteria identified are not considered part of the
nucl ear 'safety criteria and are provided as information. For DOE
reactors, the criteria for industrial security are provided by
ot her DCE organi zati ons.

13.1 ORGANI ZATI ONAL  STRUCTURE

_ The criteria identified in this section are for the fol-
| owi ng: managenent and technical support organizations, t he
operating organization, and the qualifications of personnel.
13.1.1 Code of Federal Regul ations

A Comm ssion Policy Statenent, “Policy Regarding
Nucl ear Power Plant Staff Wrking Hours,” 47 FR 7352, February
18, 1982.

_ B. Commi ssion Policy Statenent, “Engineering Expertise
On Shift,” 50 FR 43621, Cctober 28, 1985.

C Commi ssion Policy Statenent, “Conduct of Nucl ear
Power Plant Operations, " 54 FR 3424, January 24, 1989.

D. Conmi ssion Policy Statement, “Education for Senior
Reactor Qperators and Shift Supervisors at Nuclear Power Plants,”
54 FR 33639, August 15, 1989.

E 10 CFR 50.34, “Contents of Applications; Technical
I nformation.”

F. 10 CFR 50.54, “Conditions of Licenses.”
G 10 CFR 55, “Qperators’ Licenses.”

13.1.2 USNRC Regul atory Guides, SRP Branch Technical Positions
and Appendi ces

A Regul atory @uide 1.8, “Qualification and Training
of Personnel for Nucl ear Power Plants.”

_ B. Regul at or Quide 1.33, “Quality Assurance Program
Requi renents (Qperation).”
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C. Regul atory Quide 1.68, “Initial Test Prograns for
Wat er - Cool ed Nucl ear Power Plants.”

D. Regul atory Quide 1.114, “Cuidance to Operators at
the Controls and to Senior Qperators in the Control Room of a
Nucl ear Power Unit.

E. Regul atory Quide 1.134, “Medical Evaluation of
Li censed Personnel for Nuclear Power Plants.”

F. SRP. 9.5.1, Branch_ Technical Position CMEB 9.5-1,
“@Qiidelines for Fire protection for Nuclear Power Plants.

13.1.3 Codes and St andards

A ANSI/ ANS 3.1-1981, “Selection, QJaI ification, and
Training of Personnel for Nuclear Power Plants. (Thi s standard
was revised and issued as ANSI/ANS 3.1-1987, Sel ecti on,

Qljal ifi ;:atl on, and Training of Personnel for Nuclear Power
Plants.”

B. ANSI / ANS 3.4-1983, “Medical Certification and

Moni toring of Personnel Requiring Operator Li censes for Nucl ear
Power Pl ants.

C. ANSI /| SA  S67.14-1983, “Qualifications and Certifi-

cation of Instrurrent ation and Control Technicians in Nuclear
Power Pl ants.

D. ANS 3.2-1976, “Adm nistrative Controls and Quality
Assurance for the Operational Phase of Nuclear Power Plants.”
(This standard was revised and issued as ANSI/ANS 3. 2-1988,
“Adm nistrative Controls and QJallty Assurance for the QOera-

tional Phase of Nuclear Power Plants.”)
13.1.4 Suppl ement al | nformati on

1087 A. NUREG- 0800, USNRC “Standard Review Plan,” June

_ _ 1. SRP 13.1.1, “Managenent and Techni cal Support
Organi zation.”

2. SRP 13.1.2-13.1.3, “Operating Organization.”

B. NUREG- 0718, “Li censing Requirenments for Pendi ng

Applications for Construction Pernits and Manufact uri ng License,
USNRC, March 1981.
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C. NUREG- 0737, “Carification of TM Action Plan
Requi rements,” USNRC, Novenber 1980.

D. NUREG 0694 , “TM - Rel ated Requirenents for New
Qperation Licenses,” USNRC, June 1980.

E. |E Bulletin 74-11, “Inproper Wring of Safety
Injection Logic at Zion 1 and 2.”

F. IE Circular 81-02, “Performance of NRC Licensed
I ndividuals Wiile on Duty.”

G IE Grcular 80-22, “Confirmation of Enployee
Qualifications.”

H. IE Grcular 80-21, “Regulation of Refueling
Crews.”

. IE Information Notice 87-65, “Plant Operation
Beyond Anal yzed Conditions.”

J. |E Information Notice 87-21, “Shutdown Order
| ssued Because Licensed Operators Asleep Wiile on Duty.”

K. IE Information Notice 86-77, “Conputer Program
Error Report Handling.”

L. IE Information Notice 85-66, “Discrepancies

Between As-Built Construction Draw ngs and Equi pnent Install a-
tions.”

M ITE Information Notice 85-11, “Licensee Prograns
for Inspection of Electrical Raceway and Cable Installations.”

N. IE Information Notice 84-08, “Enployee Pro-
tection.”

O IE Information Notice 80-28, “Pronpt Reporting
of Information in Accordance with 10 CFR 50.55(e).”

P. |E Informati on Notice 80-26, “Evaluation of Con-
tractor QA Prograns.”

Q IE Information Notice 79-30, “Reporting of
Def ects and Nonconpliances, 10 CFR Part 21.”

13-3



13.2 TRAI NI NG
13.2.1 Code of Federal Regul ations

A Commssion Policy Statenment, “Training and
Qualification of Nuclear Power Plant Personnel,” 50 FR 11147,
March 20, 1985.

B Anrended Conmi ssion Policy Statement, “Training and
Qualifications of Nuclear Power Plant Personnel,” 53 FR 46603,
November 18, 1988.

C Commi ssion Policy Statement, “Education for Senior

Reactor Qperators and Shift Supervisors at Nucl ear Power Plants,”
54 FR 33639, August 15, 1989.

D. 10 CFR 19.12, “Instructions to Wrkers.”

E 10 CFR 50.34, “Content of Applications; Technical
I nformation.”

F. 10 CFR 50.54, “Conditions of Licenses.”
G 10 CFR 55, “(Qperators’ Licenses.”

13.2.2  USNRC Regul atory Cuides, SRP Branch Technical Positions
and Appendi ces

A Regul atory @uide 1.8, “Qualification and Training
of Personnel for Nuclear Power Plants.”

_ B Regul atory Guide 1.149, “Nuclear Power Pl ant
Sinmulation Facilities for Use in Qperator License Exam nations.”

C. SRP. 9.5.1, Branch Technical Position CVEB 9.5-1,
“@Quidelines for Fire Protection for Nuclear Power Plants.”

13.2.3 Codes and St andar ds

o A ANSI /ANS = 3.1-1981, *“Selection, Qualification, and
Training of Personnel for Nuclear Power Plants. (This standard
was revised and issued as ANSI/ANS 3.1-1987, *“Selection,
gljal ifi ;:ati on, and Training of Personnel for Nuclear Power

ants.”

B. ANSI / ANS ~3.5-1985, “Nuclear Power Plant Sinulators
for Use in Qperator Training.”

C. ANSI / ANS  15.4-1988, “Selection and Training of
Per sonnel for Research Reactors.”
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D. ANSI /1 SA  S67.14-1983, “Qualifications and Certifi-
cation of Instrunentation and Control Technicians in Nucl ear
Power Plants.”

13.2. 4 Suppl ement al I nformation

A NUREG 0800 , USNRC “Standard Review Plan,” June

1987.
1. SRP 13.2.1, “Reactor OQperator Training.”
Staff " 2. SRP  13.2.2, “Training for Non-Licensed Plant
B. NUREG- 0718, “Li censing Requirements for Pending

Applications for Construction Permts and Manufacturing License,”
Itens |.A 4.2 and I1.B. 4, USNRC, March 1981.

C NUREG- 0737, “Carification of TM Action Plan
Requirements, ” Items |.A 1.1 and |.A 2.1, USNRC, Novenber 1980.

D. NUREG 0660, “NRC Action Plan Devel oped as a Result
of the TM-2 Accident,” ItemIl.A 2.2, USNRC, Vol. 1, May 1980 and
Vol. 1, Rev. 1, August 1980.

E. NUREG 0094, “A Guide for the Licensi n% of Facility
Qperators, Including Senior Operators,” USNRC, July 1976

F. WASH- 1130, “Utility Staffing and Training for
Nucl ear Power,” USAEC, Revi sed June 1973.

G |E Information Notice 87-22, “QOperator Licensing
Requal i fi cation Exam nations at Non- Power Reactors.”

o H. |E Information Notice 84-11, “Training Program
Deficiencies.”
13.3 EMERGENCY PLANNI NG
13.3.1 Code of Federal Regul ations
A Conmm ssion Policy Statenent, “Planning Basis for
Emer gency Responses to Nucl ear Power Reactor Accidents,” 45 FR
2893, January 15, 1980.

B. Commi ssion Policy Statement, “Energency Pl anning-
Medi cal Services,” 51 FR 32904, Septenber 17 1986.

C 10 CFR 50.34, “Contents of Applications -Technical
I nformation.”
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D. 10 CFR 50.47, *“Emergency Plans.”

E 10 CFR 50.54, “Conditions of Licenses.”

F 10 CFR 50.72, |t Imediate Notification Requirements
for Operating Nuclear Power Reactors.”

G 10 CFR 50, Appendi x E, “Energency Pl anning and
Preparedness for Production and Utilization Facilities.”

H. 10 CFR 50, Appendi x |, “Nunerical Guides for
Desi gn Qbj ectlves and Li mt| nlg Conditions for QOeratl on to Meet
the Criterion ‘As Low As is Reasonably Achievable for Radioac-

tive Material in Light-Water-Cooled Nuclear Power Reactor
Effluents.”

[ 10 CFR 100.3, “Definitions.”

J. 10 CFR 100.11, *“Determ nation of Exclusion Area,
Low Popul ation Zone, and Popul ation Center Distance.”

13.3.2 USNRC Regul atory Quides, SRP Branch Technical Positions
and Appendi ces

A Regul atory Guide 1.97, “Instrumentation for
Li ght - Wat er - Cool ed Nuclear Power Plants to Assess Plant and
Environs Conditions During and Follow ng an Accident.”

B. Regulatory @uide 1.101, “Emergency Planning and
Prepar edness for Nucl ear Power Reactors.”

C. Regul atory Guide 1.109, *“Calculation of Annual
Doses to Man From Routine Rel eases of Reactor Effluents for the
Pur pose of Eval uating Conpliance with 10 CFR 50, Appendix |.”

D. Regul atory (@uide 2.6, “Emergency Planning for
Research and Test Reactors.”

13.3.3 Codes and St andards

A ANSI/ANS  3.7.1-1979, *“Facilities and Medical Care
for Onsite Nuclear Power Plant Radiol ogi cal Emergencies. (This
standard was w thdrawn on August 10, 1987 and repl aced by
ANSI/ ANS 3.8.1-1987, “Criteria for Errergency Response Functions
and Organi zations.”)

B. ANSI/ANS  3.7.2-1979, “Emergency Control Centers
for Nuclear Power Plants.” (This standard was w thdrawn on
August 7, 1987 and replaced by ANSI/ANS 3.8.2-1987, “Criteria
{:or_ IF_un_ctior;al and Physical Characteristics of Emergency Response

acilities.”
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C. ANSI / ANS 3.7.3-1979, “Radiological Energency
Prepar edness Exercises for Nuclear Power Plants.” (This standard
was revi sed and redesi gnated ANSI/ANS 3.8.3-1987, “Criteria for
Emergency Response Plans and Inplenenting Procedures.”)

D. ANSI / ANS 3.8.1-1987, “Criteria for Energency
Response Functions and Organi zations.”

E. ANSI / ANS 3.8.2-1987, “Criteria for Functional and
Physi cal Characteristics of Energency Response Facilities.”

F. ANSI/ANS 3.8.3-1987, “Criteria for Energency
Response Pl ans and | npl ementing Procedures.”

G ANSI / ANS  4.5-1980(R1986) , “Criteria for Accident
Monitoring Functions in Light-Water-Cool ed Reactors.”

H. ANSI / ANS  15.16-1982, “Energency Planning for
Research Reactors.”

13.3.4 Suppl ement al I nfornmation

A NUREG 0800, USNRC “Standard Review Plan,” June
1987.

L SRP 13.3, “Emergency Planning.”
B. NUREG 0849, “Standard Review Plan for the Review

and Eval uation of Energency Plans for Research and Test Reac-
tors,” USNRC, October 1983.

C. NUREG 0718,  “Licensing Requirenents for Pending
Applications for Construction Permts and Manufacturing License,”
Appendix B, Sections 1.D.2, IlIl.A 1.2, and Il11.A 2, USNRC, March
1981.

D. NUREG- 0696, “Functional Criteria for Energency

Response Facilities,” USNRC, February 1981.

E. NUREG 0654/ FEMA- REP-|1, Revision 1, “Criteria for
Preparation and Eval uati on of Radi ol ogi cal Enmergency Response
Pl ans and Preparedness in Support of Nuclear Power Plants,”
USNRC, Novenber 1980.

F. NUREG- 0396 (EPA 520/1-78-016), “Planning Basis for
the Devel opnment of State and Local Government Radiol ogical Enmer-
gency Response Plans in Support of Light-Water Nucl ear Power
Pl ants,” USNRC, Decenber 1978.

G |E Information Notice 87-58, “Continuous Commu-
ni cations Follow ng Emergency Notifications.”
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H |E Information Notice 87-54, “Energency Response
Exerci ses.”

| . IE Information Notice 86-98, “Offsite Medical
Services.”

J. IE Information Notice 86-64, “Deficiencies in
Upgrade Prograns for Plant Energency Operating Procedures.”

K. |E Information Notice 85-80, “Tinmely Declaration
of an Emergency O ass, |nplementation of an Emergency Plan, and
Energency Notifications.”

L. |E Information Notice 85-78 (Supersedes |IN 83-
34), “Event Notification.”

M |E Information Notice 85-77, “Possible Loss of
Energency Notification System Due to Loss of AC Power.”

N. |E Information Notice 85-55 “Revised Emergency
Exerci se Frequency Rule.”

O IE Information Notice 85-41, “Scheduling of
Prelicensing Energency Preparedness Exercises.”

P. IE Information Notice 85-27, “Notifications to

the NRC Qperation Center and Reporting Events in Licensee Event
Reports.”

Q IE Information Notice 84-40, “Enmergency Worker
Doses.”

R IE Information Notice 84-05, “Exercise Fre-
quency.”

S. |E Information Notice 83-28, “Criteria for Pro-
tective Action Reconmendations for General Energencies.”

T. |E Information Notice 82-44, “Cdarification of
Energency Pl an Exerci se Requirenents.”

U. |E Information Notice 81-03, “Checklist for
Li censees Making Notifications of Significant Events in Accor-
dance with 10 CFR 50.72."

V. IE Information Notice 80-06, “Notification of
Significant Events.”
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13.4 REVI EW AND AUDI T

13.4.1 Code of Federal Regul ations
A 10 CFR 50.55, *“Conditions of Construction Permts.”
B. 10 CFR 50.59, “Changes, Tests, and Experinents.”

13.4.2 USNRC Regul atory Guides, SRP Branch Technical Positions
and Appendi ces

A Regul atory Quide 1.8, “Qualification and Training
of Personnel for Nuclear Power Plants.”

_ B. Regul at or Cuide 1.33, “Quality Assurance Program
Requi renents (Operati ony. ”

13.4.3 Codes and St andards

o A ANSI/ANS =~ 3.1-1981, “Selection, Qualification, and
Training of Personnel for Nuclear Power Plants. (This standard
was revised and issued as ANSI/ANS 3.1-1987, “Selection,
S alti fi ;:ati on, and Training of Personnel for Nuclear Power

ants.”

B. ANSI/ANS  3.2-1976, “Administrative Controls and
ality Assurance for the Operational Phase of Nuclear Power
Pl ants.” (This standard was revised and issued as ANSI/ANS 3. 2-
1988, “Admnistrative Controls and Quality Assurance for the
Operati onal Phase of Nucl ear Power Plants.”)
13. 4.4 Suppl ement al I nformation

1987 A NUREG- 0800, USNRC “Standard Review Plan,” June

1 SRP 13.4, *“Qperational Review”

_ B. NUREG- 0737, “Carification of TM Action Plan
Requirenents, ” Item1.B.1.2, USNRC, Novermber 1980.

o C IE Information Notice 84-51, “Independent
Verification.”
13.5 PLANT PROCEDURES
13.5.1 Code of Federal Regul ations
A 10 CFR 50.34, “Contents of Applications; Technical

| nformation.”
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B. 10 CFR 50.54, “Conditions of Licenses.”

13.5.2 USNRC Regul atory Quides, SRP Branch Technical Positions
and Appendi ces

A Regul at or Quide 1.33, “Quality Assurance Program
Requi renents (Qperati on{. ”

B. SRP 13.5.2, Appendix A “Review Procedures for the
Eval uation of Procedures Ceneration Packages.”

13.5.3 Codes and St andar ds

A ANSI /ANS  3.1-1981, “Selection, Qualification, and
Training of Personnel for Nuclear Power Plants.” (This standard
was revised and issued as ANSI/ANS 3.1-1987, *“Selection,
Qljal ification, and Training of Personnel for Nuclear Power
Pl ants.”

B. ANSI / ASME  B30. 2-1983, “Overhead and Gantry
Cranes.”

C ANS 3.2-1976, “Administrative Controls and QJaIity
Assurance for the Operational Phase of Nuclear Power Plants.’
(This standard was revised and issued as ANSI/ANS 3. 2-1988,
“Adm ni strative Controls and Quality Assurance for the Qpera-
tional Phase of Nuclear Power Plants.”

13.5.4 Suppl ement al I nformation

A NUREG 0800, USNRC “Standard Review Plan,” June

1987.
L SRP 13.5.1, “Admnistration Procedures.”
2. SRP 13.5.2, *“Qperating and Mi ntenance Proce-
dures.”
B. NUREG- 0899, “Quidelines for Preparation of Ener-
gency Qperating Procedures,” USNRC, August 1982.
C. NUREG- 0737, “Carification of TM Action Plan

Flecgegéjirerrents,” USNRC, Novenber 1980 and Suppl enment 1, January

D NUREG 0694 |, “TM - Rel ated Requirenments for New
Operation Licenses,” USNRC, June 1980.

E. NUREG 0660,  “NRC Action Plan Devel oped As a Result
of the TM-2 Accident,” USNRC, Vol. 1, May 1980 and Vol. 1, Rev.
1, August 1980.

13-10



F. NUREG- 0578 “TM -2 Lessons Learned Task Force
Status Report and Short-Term Recomrendations,” USNRC, July 1979

G I[E Bulletin 75-04, “Cable Fire at Brown’s Ferry
Nucl ear Power Station.”

H. |[E GCircular 80-02, “Nuclear Power Plant Staff
Wrk Hours.”

l[E Information Notice 86-55 “Delayed Access to
Saf et y- Related Areas and Equi pnent During Pl ant Ener genci es.”

J. IE Information Notice 85-74, “Station Battery
Probl ens. ”

_ K. |E Information Notice 85-56, “lInadequate
Envi ronnment Control for Conponents and Systens in Extended
Storage or Layup.”

L. |E Information Notice 85-53, “Performance of
NRC- Li censed | ndividuals Wiile on Duty.”

_ M ITE Information Notice 79-09, “Spill of Radioac-
tively Contam nated Resin.”

13.6 | NDUSTRI AL SECURI TY

Physi cal protection plans and detailed securlt% measur es
for DCE reactor facilities are provided bg ot hers hese fea-
tures for NRC reactor facilities are described in a separate sec-
tion which is withheld from public disclosure pursuant to 10 CFR
2.790(d) , “Rules of Practice.” The referenced material in this
section is provided for information only.
13.6.1 Code of Federal Regul ations

A Conmi ssi on Pol|cy Statenment, “Nucl ear Power Pl ant
Access Authorization Program” 53 FR 7534, March 9, 1988.

B. 10 CFR 25, *“Access Authorization for Licensee Per-
sonnel .”

C. 10 CFR 50.34, “Contents of Applications, Technica
| nf ormation.”

D. 10 CFR 50.54, “Conditions of Licenses.”
E. 10 CFR 50.70, “Inspections.”
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F. 10 CFR 73.55, “Requirenents for Physical Protection
of Licensed Activities in Nuclear Power Reactors Against
Radi ol ogi cal Sabot age.”

_ G 10 CFR 73, Appendix B, “Ceneral Citeria for
Security Personnel.”

_ H. 10 CFR 73, Appendi x C, “Licensee Safeguards Con-
tingency Plans.”

¥ 10 CFR 95, “Security Facility Approval and
Saf eqguarding of National Security Information and Restricted
Data.”

13.6.2 USNRC Regul atory Cuides, SRP Branch Technical Positions
and Appendi ces

A Regul atoral Quide 1.17, “Protection of Nuclear
Power Pl ants Aga| nst ustrial Sabotage.”

B. gvlatory Quide 5.7, “Entry/Exit Control for
Protected Areas, Vital Areas, and Miterial Areas.”

C Regul atory Cuide 5.12, “General Use of Locks in
t he Prot ectlon and Control of Facilities and Special Nuclear

Mat eri al .

Regulatory CGuide 5.20, “Training, Equipping, and
Qual i fyi ng of Guards and Watchmen.”

_ Regul atory Guide 5.43, “Plant Security Force
Duties.”

F. Regul atory CQuide 5.44, “Perinmeter Intrusion Alarm
Systens.”

G Regulatory Guide 5.54, *“Standard Format and Con-
tent of Safeguards Contingency Plans for Nuclear Power Plants.

H. Regul atorxr/1 GQuide 5.65 “Vital Areas Access Con-
trols, Protection of ysi cal Security Equi prent, and Key and

Lock Controls.”
13.6.3 Codes and St andards

A ANSI/ ANS  3.3-1982, “Security for Nuclear Power
Plants.”
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13.6.4 Suppl emrent al I nformation

A NUREG- 0800, USNRC “Standard Review Plan,” June 1987.
1 SRP 13.6, “Physical Security.”

_ B. NUREG- 0674, “Security Personnel Training and
Qualification Criteria,” USNRC.
C. NUREG- 0416, “Security Plan Evaluation Report,”
USNRC.
D NUREG- 0220, “Interim Acceptance Criteria for a

Physi cal Securi ty Plan for Nuclear Power Plants,” USNRC.

E. NUREG- 0219, “Nucl ear Security Personnel for Power
Pl ants,” USNRC.

F. NUREG- 0207 , “I'nterim Format and Content for a

Iig%sical Security Plan for Nuclear Power Plants,” USNRC, February
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CHAPTER 14
NI TIAL TEST PROGRAMS

_ The criteria identified in this chapter address the ini-
tial and preoperational testing of systens, structures, and com
ponents inportant to safety at nuclear reactor plant facilities.

14.1 Specific Information to be Included in Prelimnary
Saf ety Anal ysis Reports

~ This section in an SAR should describe the major phases
of the initial test programand the overall test objectives and

general prerequisites for each major phase. In addition, it
shoul d describe how the initial test programw Il be applied and
the organi zations that will participate in the devel opment and

execution of the test program No specific NRC criteria are
identified for this section

14.2 | NI TI AL PLANT TEST PROGRAM - FINAL SAFETY ANALYSI S
REPORT

14.2.1 Code of Federal Regul ations
A 10 CFR 30.53, “Tests.”

_B. 10 CFR 50.34, *“Contents of Applications: Technica
I nformation,” paragraph (b)(6) (iii), “Plans for Preoperationa
Testing and Initial Operations.”

C 10 CFR 50, Appendix B, “Quality Assurance Criteria
for Nucl ear Power Plants and Fuel Processing Plants,” Section X,
“Test Control.”

D. 10 CFR 50, Appendix J, “Primary Reactor Contai nnent
Leakage Testing for Witer-Cooled Power Reactors,” Section
[11.A 4, “Preoperational Leakage Rate Tests (Type A Test).”

14.2.2 USNRC Regul atory Cuides, SRP Branch Technical Positions
and Appendi ces

A Regulatory CGuide 1.18, “Structural Acceptance
Test for Concrete Primary Reactor Containnments.” (This
regul atory guide was wthdrawn and superseded by Regul atory QGuide
1.136, “Materials, Construction, and Testing of Concrete Contain-
ment. ")

14-1



B. Regul atory @Quide 1.20, *“Conprehensive Vibration
Assessnent Program for Reactor Internals During Preoperational
and Initial Startup Testing.”

_ C Regul atory CGuide 1.30, “Quality Assurance
Requirenents for the Installation, Inspection, and Testing of
| nstrunmentation and El ectric Equi pnent.”

_ D. Regul atory CGuide 1.37, “Quality Assurance
Requirenments for Ceaning of Fluid Systens and Associated Com
ponents of Water-Cool ed Nuclear Power Plants.”

E. Regulatory Guide 1.41, “Preoperational Testing of
Redundant Onsite Electric Power Systens to Verify Proper Load
G oup Assignnents.”

_ F. Regul atory Quide 1.52 “Design, Testi n'g, and
Mai ntenance Criteria for Post-Accident Engineered-Safety-Feature
At nosphere C eanup System Air Filtration and Adsorption Units of
Li ght - Wat er - Cool ed Nucl ear Power Plants.”

_ G Regul ator\{? GQuide 1.56, “Maintenance of Water
Purity in Boiling Water Reactors.”

H. Regul atory @uide 1.68, “Initial Test Prograns for
Wat er - Cool ed Nuclear Power Plants.”

_ | Regul atory CGuide 1.68.1, “Preoperational and Ini-
tial Startup Testing of Feedwater and Condensate Systens for
Boi ling Water Reactor Power Plants.”

J. Regul atory CQuide 1.68.2, “lInitial Startup Test
Program to Denonstrate Renote Shutdown Capability for ter-
Cool ed Nucl ear Power Plants.”

K. Regulatory Cuide 1.68.3, “Preoperational Testing
of Instrument and Control Ar Systens.” (Supersedes Regul atory

Cuide 1.80, “Preoperational Testing of Instrument Air Systens.”)

L Regul atory Quide 1.72, “Spray Pond Piping Made
From Fi ber gl ass- Rei nforced Thernosetting Resin.”

M Regul atory Guide 1.79, “Preoperational Testing of
Energency Core Cooling Systens for Pressurized Water Reactors.”

N, Regulatory G@uide 1.95 “Protection of Nuclear
Po?/ver Pl ant Control Room Operators Against an Accidental Chlorine
Rel ease.”

_ 0] Regul atory @Quide 1.108, “Periodic Testing of
Di esel Generator Units Used as Onsite Electric Power Systens at
Nucl ear Power Plants.”
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P. Regul atory CGuide 1.116, “Quality Assurance
Requirenents for Installation, Inspection, and Testing of Mechan-
i cal Equipment and Systens.”

Regul atory Quide 1.128, “Installation Design and

II:)Installatlon of Large Lead Storage Batteries for Nuclear Power
ants

R Regul atory Quide 1. 136 “Materials, Construction,
and Testing of Concrete Containnents.

S. Regul atory Quide 1.139, “Quidance for Residual
Heat Renoval .”

T. Regul atory CGuide 1.140, “Design, Testing, and
Mai ntenance Criteria for Normal Ventilation Exhaust System Air

Filtration and Adsorption Units of Light-Water-Cool ed Nucl ear
Power Pl ants.

14. 2.3 Codes and St andards

A ANS|  N45.2.1-1973, “Ceaning of FI uid Systems and
Associ at ed Conponents for Nucl ear Power Plants. (This standard
was vvlthdravvn Novenber 21, 1985 and incorporated into ANSI/ASME
NlQA- 2- 1?86, “Quality Assur ance Requi renents for Nucl ear Power
Pl ants.”

B. ANSI N45. 2. 8-1975, “Supplenmentary Quality
Assurance Requirements for Installation, Inspection, and Testin
of Mechani cal Equi prent and Systens for the Construction Phase o
Nucl ear Power Pl ants. (This standard was w thdrawn April 7,
1986 and incorporated into ANSI/ASME NQA-2-1986, “Quality
Assurance Requirenments for Nuclear Power Plants.”)

ANSI N510- 1975, “Testing of Nuclear Air O eaning

Syst ens. . nghi_s standard was revi sed and i ssued as ANSI/ASME
N510 1980 “Testing of Nuclear Air Cleaning Systens.”)

D. ANSI / ACI  349-1976, “ Code Requi renments for Nucl ear
Saf ety-Rel ated Concrete Struct ures. (This standard was revised
and issued as ANSI/AC 349-1980, “Oode Requi renents for Nucl ear
Saf ety- R)el ated Concrete Structures and AC 349R-80, Com
mentary.”

E. ANSI / ASME N45. 2.5-1978, “Supplenentary Quality
Assurance Requirements for Installation, Inspection, and Testing
of Structural Concrete, Structural Steel, Soils, and Foundations
During the Construction Phase of Nucl ear Power Plants.” (This
standard was wthdrawn April 7, 1986 and incorporated into
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ANSI / ASVE NQA-2-1986, “Quality Assurance Requirements for Nucl ear
Power Plants.”)

F. ANSI / ASVE N509-1976, “Nuclear Power Plant Air
Ceaning Units and Conponents.” (This standard was revi sed and
i ssued as ANSI/ASME N509-1989, “Nuclear Power Plant Air C eaning
Units and Conponents.”)

G ASME Boi |l er and Pressure Vessel Code.

L. Section Ill, Division 1, “Code Cases Nucl ear
Conponents,” Code Case N 155-1 (I_1792- 1), “Fiberglass Reinforced
Thernosetting Resin Pipe.” (This code case was revised and
redesi gnated N 155-2.)

2. Section |11, Division 2 (ACI 359-1980), “Code
for Concrete Reactor Vessels and Contai nments.”

3. Section X, “Rules for Inservice Inspection of
Nucl ear Power Pl ant Conponents.”

H. ASTM D2854-83, “Test Method for Apparent Density
of Activated Carbon.”

| ASTM D2862-82, “Test Method for Particle Size Dis-
tribution of Granul ated Activated Carbon.”

. | EEE 336-1971, “lIEEE Standard Installation,
| nspection, and Testing Requirenments for Instrunentation and
Electric Equipment During the Construction of Nuclear Power Cen-
erating Stations.” This standard was revised and issued as
ANSI / | EEE 336-1985, *“IEEE Standard Installation, Inspection, and
Testing Requirenents for Power, Instrunentation, and Control
Equi prent at Nuclear Facilities.”)

K | EEE  338-1977(R1984), *“IEEE Standard Criteria for
the Periodic Testing of Nuclear Power Cenerating Station Safety
Systens.”

L. | EEE  484-1975, “|IEEE Recommended Practice for
Installation Design and Installation of Large Lead Storage Bat-
teries for Generating Stations and Substations.” %Thi s standard
was revised and issued as ANSI/| EEE 484-1987, “|EEE Recommended
Practice for Installation Design and Installation of Large Lead
Storage Batteries for Generating Stations and Substations.”)

M M L-F-51068, “Filter, Particulate, Hi gh-Efficiency,
Fi re- Resi stant.

N. ML-STD-282 , “Filter Units, Protective d othing,

Ggs-lvask Conponents and Rel ated Products:  Performance- Test Meth-
ods.”
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0] RDT M 16-1T, “Gas-Phase Absorbents for Trapping
Radi oactive |odine and |odi ne Conpounds,” OCctober 1973. Thi's
standard was revised and issued as NE M 16-1T, “Gas-Phase Adsor-
bents for Trapping Radioactive |odine and |odine Conpounds,”
Decenber 1977.)

14.2.4 Suppl ement al | nformati on

1987 A NUREG- 0800, USNRC “Standard Review Plan,” June

L. SRP 14.2, “Initial Plant Test Program - Final
Saf ety Analysis Report.”

_ B. NUREG- 0737, “Carification of TM Action Plan
Requi rements,” USNRC, Novenber 1980.
C NUREG- 0694 , “TM - Rel ated Requirenents for New

Operation Licensees,” USNRC, June 1980.

D. NUREG 0660, “NRC Action Plan Devel oped as a Result
of the TM-2 Accident,” USNRC, Vol. 1, May 1980 and Vol. 1, Rev.
1, August 1980.

E. NUREG CR- 3424, *“Equiprment Qualification Research
Test Program and Failure Analysis of Cass 1E Sol enoid Val ves,”
USNRC, Novenber 1983.

F. ERDA 76-21, “Nuclear Air C eaning Handbook,” ORNL,
C.A Burchsted, J.E. Kahn, and A.B. Fuller, March 31, 1986.

_ - G ORNL- NSI C-26, “Testing of Contai nment Systens Used
Wth Light-Wter-Cooled Power Reactors,” (Gak R dge National
Laboratory, Frank C. Zapp, August 1968.
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CHAPTER 15
ACCI DENT ANALYSES

The criteria identified in this chapter are for repre-
sentative initiating events that result in the unplanned

transients that are tabul ated in Chapter 15 of Regul atory Cuide
1. 70 and whose anal ysis should be included in an SAR
15.1 | NCREASE | N HEAT REMOVAL BY THE SECONDARY SYSTEM

This section identifies criteria for initiating events

that involve decrease in feedwater tenperature, increase in feed-
water flow, increase in steam flow, |hadvertent opening of steam

generator relief or safety valve, and steam system piping fail-
ures.
15.1.1 Code of Federal Regul ations

A, 10 CFR 50.34, “Contents of Applications; Technical
| nformation.”

B. 10 CFR 50, Appendix A, “General Design Criteria for
Nucl ear Power Plants.”

L GC 10, “Reactor Design.”
2. GC 15, “Reactor Coolant System Design.”

3. GDC 26, “Reactivity Control System Redundancy
and Capability.”

4, GDC 27, “Conbined Reactivity Control Systens
Capability.”

5. GDC 28, “Reactivity Limts.”

6. GDC 31, “Fracture Prevention of Reactor
Cool ant Pressure Boundary.”

1. GDC 35, “Energency Core Cooling.”

C 10 CFR 100.11, “Determnation of Exclusion Area,
Low Popul ati on Zone, and Popul ation Center Distance.”
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15.1.2 USNRC Regul atory Guides, SRP Branch Technical Positions
and Appendi ces

A Regul atory Guide 1.4, “Assunptions Used for
Eval uating the Potential Radiol ogical Consequences of a Loss-of-
Cool ant Acci dent for Pressurized Water Reactors. (The nmethod of
calculating X Q values in this guide is suPerseded by the nethod
presented in Requlatory CGuide 1.145, nospheri ¢ Di spersion

Model s for Potential Accident Consequence Assessnments at Nucl ear
Power Plants.”)

B. Regul atory Guide 1.53, “Application of the

Single-Failure Criterion to Nuclear Power Plant Protection Sys-
tens.”

C Regul atory Guide 1.145, “Atnosphere Di spersion

Model s for Potential Accident Consequence Assessnents at Nucl ear
Power Plants.”

D. SRP 3.6.1, Branch Technical Position ASB 3-1,
“Protection Against Post ulated Piping Failures in Fluid Systens
Qut si de Cont ai nnent .

E. SRP 3.6.2, Branch Techni cal Position MEB 3-1,
“Postul at ed Rupt ure. Locatl ons in Fluid System Pi pi ng | nside and
Qut si de Cont ai nnent .

F. SRP 15.1.5, Appendix A “Radiol ogi cal Consequences
of Main Steam Line Fail ures OJ'[SIde Cont ai nment of a P

15.1.3 Codes and St andards

A ASME Boi l er and Pressure Vessel Code, “Rules for
Construction of Nuclear Power Plant Conponents,” Section III,
Division 1, Article NB-7000, “Protection Against Overpressure.”

B. | EEE  379-1972, “lIEEE Trial-Use Qide for the
Application of the Single-Failure Criterion to Nuclear Power Gen-
erating Station Cass 1E Systens.” (This standard was revised and
| ssued as | EEE 379-1988, “IEEE Standard plication of the
Single-Failure Criterion to Nucl ear Power nerating Station
Class 1E Systens.”)

15.1.4 Suppl emental I nformation

A NUREG 0800, USNRC “Standard Review Plan,” June
1987.

1. SRP 15.1.1, “Decrease in Feedwater Tenpera-
ture.”
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2. SRP 15.1.2, “I'ncrease in Feedwater Flow "
3. SRP 15.1.3, “I'ncrease in Steam Flow.”

4. SRP 15.1.4, “Inadvertent Opening of a Steam
Generator Relief or Safety Valve.”

5. SRP 15.1.5, “Steam System Pi ping Failures
| nsi de and Qutside of Containment (PWR).”

B. NUREG- 0718, “Li censing Requirenments for Pending
Applications for Construction Permts and Manufacturing License,”
USNRC, March 1981.

C NUREG 0737 “Carification of TM Action Plan
Requi rements,” USNRC, Novenber 1980.

D. NUREG 0694 “TM - Rel ated Requirenents for New
Qperation Licenses,” USNRC, June 1980.

E. NUREG- 0224, “Final Report on Reactor Vessel Pres-

sure Transient Protection for Pressurized Water Reactors,” USNRC,
Sept enber 1978.

F. NUREG CR- 2260, “Technical Basis for Regul atory
CGui de 1.145, Atnosphere Dispersion Mdels for Potential Accident
Consequence Assessnents at Nucl ear Power Plants,” WG Snell and
R-W Jubach, NUS Corp., OCctober 1981.

15.2 DECREASE | N HEAT REMOVAL BY THE SECONDARY SYSTEM

This section identifies criteria for initiating events
that involve |Ioss of external |oad, turbine trip, |oss of con-
denser vacuum closure of BWR nain steami sol ation val ve, steam
pressure regulator failure, loss of nonemergency ac power to the
station auxiliaries, |loss of nornmal feedwater flow and feedwater
system pi pe breaks.

15.2.1 Code of Federal Regul ations

A 10 CFR 50.34, “Contents of Applications; Technical
Information.”

B. 10 CFR 50, Appendix A, “CGeneral Design Criteria for
Nucl ear Power Plants.”

1. GDC 10, “Reactor Design.”
2. GC 15, “Reactor Coolant System Design.”
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3. GC 26, “Reactivity Control System Redundancy
and Capability.”

4. GDC 27, “Conbined Reactivity Control Systens
Capabi lity.”

5. GC 28, “Reactivity Limts.”

6. G&C 31 “Fracture Prevention of Reactor
Cool ant Pressure Boundary.”

1. GC 35, “Energency Core Cooling.”

C 10 CFR 100.11, *“Determ nation of Exclusion Area,
Low Popul ati on Zone, and Popul ation Center Distance.”

15.2.2 USNRC Regul atory Cuides, SRP Branch Technical Positions
and Appendi ces

A Regul atory CGuide 1.53, “Application of the
Si ngl e- Failure Criterion to Nucl ear Power Plant Protection Sys-
t ems.

B. Regul atory CGuide 1.105, *“Instrument Setpoints for
Saf ety- Rel ated Systens.”

C. Regul atory @uide 1.145, “Atnospheric Dispersion
Model s for Potentlal Acci dent Consequence Assessnents at Nucl ear
Power Pl ants.

D. SRP  3.6.1, Branch Techni cal Position ASB 3-1,
“Protection Against _Post ulated Piping Failures in Fluid Systens
Qut si de Cont ai nnment .

E. SRP 3.6.2, Branch Techni cal Position MEB 3-1,
“Post ul at ed Rupt ure. Locatl ons in Fluid System Piping Inside and
Qut si de Cont ai nnent .

15.2.3 Codes and St andards

A ASME Boi l er and Pressure Vessel Code, “Rules for
Construction of Nuclear Power Plant Conponents,” Section |11,
Division 1, Article NB-7000, “Protection Against Overpressure.”

B. ANSI / | SA- S67. 04- 1982, “Setpoints for Nuclear
Safety-Rel ated Instrunentation Used in Nuclear Power Plants.”
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C | EEE 379-1972, “IEEE Trial-Use Quide for the
Application of the Single-Failure Criterion to Nuclear Power GCen-
erating Station Cass 1E Systens.” (This standard was revised and
i ssued as | EEE 379-1988, “IEEE Standard Application of the
Single-Failure Criterion to Nuclear Power Cenerating Station

C ass 1E Systens.”)
15.2. 4 Suppl ement al | nformation

A NUREG- 0800, USNRC “Standard Review Pl an,” June

1987.

1. SRP 15.2.1, “Loss of External Load.”

2. SRP 15.2.2, “Turbine Trip.”

3. SRP 15.2.3, “Loss of Condenser Vacuum'”

4, SRP 15.2.4, “Cosure of Main Steam Isolation
Val ve (BWR).”

5. SRP 15.2.5, “Steam Pressure Regulator Failure
(Closed).”

6. SRP 15.2.6, “Loss of Nonemergency AC Power to
the Station Auxiliaries.”

7. SRP 15.2.7, “Loss of Normal Feedwater Flow. "~

_ 8. SRP 15.2.8, “Feedwater System Pipe Breaks
| nsi de and Qutside Containment (PWR).”

_ _B. NUREG 0718,  “Licensing Requirenents for Pending
Applications for Construction Permts and Manufacturing License,”
USNRC, March 1981.

_ C. NUREG- 0737, “Carification of TM Action Pl an
Requi rements,” USNRC, Novenber 1980.

_ D. NUREG CR- 2260, “Technical Basis for Regulatory
Cuide 1.145, Atnosphere Dispersion Mdels for Potential Accident
Consequence Assessnents at Nucl ear Power Plants, WG Snell and
R.W Jubach, NUS Corp., Cctober 1981.

E. |E Bulletin 79-13, Rev. 2, “Cracking in Feedwater
System Pi ping.”

F. | E Information Notice 84-76, “Loss of Al AC
Power .”
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15.3 DECREASE | N FORCED REACTOR COOLANT FLOW RATE

- This section identifies criteria for initiating events
that involve loss of forced reactor coolant flow, trip of punp
notor and flow controller malfunctions, and reactor coolant punp
rotor seizure and punp shaft break.
15.3.1 Code of Federal Regul ations

A 10 CFR 50.34, “Contents of Applications; Technical
| nf ormation.”

B. 10 CFR 50, Appendix A, “GCeneral Design Criteria for
Nucl ear Power Plants.”

1 GC 10, “Reactor Design.”
2. GC 15, “Reactor Cool ant System Design.”

3. GC 26, “Reactivity Control System Redundancy
and Capability.”

o 4, GC 27, “Combined Reactivity Control Systens
Capability.”

b. GC 28, “Reactivity Limts.”

6. GC 31, “Fracture Prevention of Reactor
Cool ant Pressure Boundary.”

C. 10 CFR 100.11, *“Determ nation of Exclusion Area,
Low Popul ation Zone, and Popul ation Center D stance.”

15.3.2 USNRC Regul atory Cuides, SRP Branch Technical Positions
and Appendi ces

A Regul atory CGuide 1.145, “Atnospheric Dispersion
Model s for Potential Accident Consequence Assessnents at Nucl ear
Power Plants.”

15. 3.3 Codes and St andards

A ASME Boil er _and Pressure Vessel Code, “Rules for
Construction of Nuclear Power Plant Conponents,” Section II1,
Division 1, Article NB-7000, “Protection Against Overpressure.”
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15.3. 4 Suppl emental I nformation

A NUREG- 0800, USNRC “Standard Review Plan,” June
1987.

1. SRP 15.3.1, “Loss of Forced Reactor Cool ant
Fl ow Including Trip of Punp Mdtor.”

2. SRP 15.3.2, “Flow Controller Mlfunctions.”

3. SRP 15.3.3, “Reactor Coolant Punp Rotor Sei-
zure.”

4, SRP  15. 3. 4, “Reactor Coolant Punp Shaft
Break.”

B. NUREG 0718, “Li censing Requirenments for Pending

Applications for Construction Permts and Manufacturing License,”
USNRC, March 1981.

C NUREG- 0737, “Carification of TM Action Plan
Requi rements,” USNRC, Novenber 1980.

D. NUREG 0158, “Staff Discussion of Twelve Additional
Technical |ssues Raised by Responses to Novenber 3, 6

I\l/lg;rgrandum fromthe Director, NRR to NRR Staff,” USNRC, Decenber

E. NUREG 0138, “Staff Discussion of Fifteen Techni cal

| ssues Listed in Attachnent to Novenmber 3, 1976, Menorandum from
Director NRRto NRR Staff,” USNRC, Novenber 1976.

F. NUREG CR- 2260, “Technical Basis for Regul atory
Quide 1.145, Atnosphere Dispersion Mdels for Potential Accident
Consequence Assessnments at Nucl ear Power Plants,” WG Snell and
R W Jubach, NUS Corp., OCctober 1981.

G |E Information Notice 85-03, “Separation of Pri-
mary Reactor Cool ant Punp Shaft and Inpeller.”

15.4 REACTI VI TY AND POAER DI STRI BUTI ON ANOVALI ES

This section identifies criteria for initiating events
that involve uncontrolled control rod wthdrawal froma subcriti-
cal or |low power startup condition, uncontrolled control rod
wi t hdrawal at power, control rod misoperation, startup of an
inactive primary or recirculation loop at an incorrect tenpera-
ture, flow controller nulfunction, decrease in chem cal polsons
di ssolved in the noderator, inadvertent |oading and operation of
a fuel assembly in an inproper position, and control rod ejection
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and drop acci dents.
15. 4.1 Code of Federal Regul ations

A 10 CFR 50.34, “Control of Applications; Technical
[ nfornmation.”

B. 10 CFR 50, Appendix A, “GCeneral Design Criteria for
Nucl ear Power Pl ants.”

1. GDC 10, “Reactor Design.”

2 GDC 13, “Instrumentation and Control.”

3. GDC 15, “Reactor Cool ant System Design.”
4 GDC 20, “Protection System Functions.”

o 5. GDC 25, “Protection System Requirenents for
Reactivity Control Malfunctions.”

b GDC 26, “Reactivity Control System Redundancy
and Capability.”

7. GDC 28, “Reactivity Limts.”

C 10 CFR 100.11, “Determ nation of Exclusion Area,
Low Popul ation Zone, and Popul ation Center Distance.”

15.4.2 USNRC Regul atory Guides, SRP Branch Technical Positions
and Appendi ces

_ A Regul atory Quide 1.53, “Application_ of the
Single-Failure Criterion to Nuclear Power Plant Protection Sys-
tens.”

B Regul atory Guide 1.77, “Assunptions Used for
Evaluating a Control Rod Ejection Accident for Pressurized Water
Reactors.” (The method of calculating X/ Q values in this guide
I's superseded by the method presented Iin Regulatory Cuide 1.145,
“Atnospheric D spersion Mdels for Potential Accident Con-
sequences Assessnments at Nucl ear Power Plants.”)

C. Regul atory @uide 1.105, “Instrument Setpoints for
Saf ety- Rel ated Systens.”

D. Regul atory Guide 1.145, “Atnospheric Dispersion
Model s for Potential Accident Consequence Assessnents at Nucl ear
Power Plants.”

E. SRP 15.4.8, Appendix A, “Radiological Con-
sequences of a Control Rod Ejection Accident (PWR).”
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F. SRP 15.4.9, Appendi x A, “Radiological Con-
sequences of a Control Rod Drop Accident (BWR).”

15.4.3 Codes and St andards

A ANSI / | SA- S67. 04-1982, “Setpoints for Nucl ear
Safety-Rel ated Instrunentation Used in Nuclear Power Plants.

B. ASVE Boil er and Pressure Vessel Code, “Rul es for
Construction of Nuclear Power Plant Conponents, Section 111,
Division 1, Article NB-7000, “Protection Against Overpressure.”

C | EEE 379-1972, “lIEEE Trial-Use Quide for the
Application of the Single-Failure Criterion to Nuclear Power Cen-
erating Station O ass 1E Systens.” (This standard was revised and
i ssued as | EEE 379-1988, “I|EEE andard plication of the

Singl e-Failure Criterion to Nuclear Power nerating Station
G ass 1E Systens.”)

15.4. 4 Suppl ement al I nformation

A NUREG- 0800, USNRC “Standard Review Plan,” June
1987.

1. SRP 15.4.1, “Uncontrolled Control Rod

ﬁssen‘oly Wthdrawal from a Subcritical or Low Power Startup Con-
ition

2. SRP 15.4.2, “Uncontrolled Control Rod
Assenbly Wt hdrawal at Power.”

3. SRP 15.4.3, “Control Rod M soperation (System
Mal function or Operator Error).”

4, SRP 15.4.4, “Startup of an Inactive Loop or
Recircul ation Loop at an Incorrect Tenperature.”

5. SRP 15.4.5, “Flow Controller Malfunction
Causing an Increase in BWR Core Flow Rate.”

6. SRP 15.4.6, “Chemcal and Volume Control Sys-

tem Mal function That Results |n a Decrease in Boron Concentration
in the Reactor Coolant (PWR).’

1. SRP 15.4.7, “lnadvertent Loadi ng and Opera-
tion of a Fuel Assenbly in an |nproper Position.”

8. SRP 15.4.8, *“Spectrum of Rod Ejection Acci-
dents (PWR).”
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9. SRP 15.4.9, “Spectrum of Rod Drop Accidents

(BWR). "

B. NUREG- 0696, “Functional Criteria for Emergency
Response Facilities,” USNRC, February 1981.

C NUREG- 0737 “Carification of TM Action Pl an

Requi renments,” USNRC, Novenber 1980.

D. NUREG- 0660, “NRC Action Plan Devel oped as a Result
of the TM-2 Accident,” USNRC, Vol. 1, May 1980 and Vol. 1, Rev.
1, August 1980.

E. NUREG 0224, “Final Report on Reactor Vessel Pres-

sure Transient Protection for Pressurized Water Reactors,” USNRC,
Sept enber 1978.

15.5 | NCREASE | N REACTOR COOLANT | NVENTORY

~ This section identifies criteria for initiating events
that involve inadvertent operation of energency core cooling
systenms and mal function of the chem cal and volume control system
t hat increases reactor coolant inventory.
15.5.1 Code of Federal Regul ations

A 10 CFR 50.34, “Contents of Applications; Technical
Information.”

B. 10 CFR 50.61 “Fracture Toughness Requirenents for
Protection Against Pressurized Thermal Shock Events.”

C 10 CFR 50, Appendix A, “Ceneral Design Criteria for
Nucl ear Power Plants.”

1. GDC 10, “Reactor Design.”
2. GDC 15, “Reactor Cool ant System Design.”

3. GDC 26, “Reactivity Control System Redundancy
and Capability.”

15.5.2 USNRC Regul atory Cuides, SRP Branch Technical Positions
and Appendi ces

A Regul atory Guide 1.53, “Application of the

Single-Failure Criterion to Nuclear Power Plant Protection Sys-
tens.”

B. Regul atory Quide 1.105, “lInstrunent Setpoints for
Saf ety-Rel ated Systens.”
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C Regul atory @iide 1.154, “Format and Content of
Pl ant - Speci fic Pressurized Therrral Shock Safety Analysis Reports
for Pressurized Water Reactors.’

15.5.3 Codes and St andards

A ANSI /| SA- S67. 04-1982 , “Setpoints for Nucl ear
Safety-Rel ated Instrunmentation Used in Nuclear Power Plants.

B. ASME Boiler and Pressure Vessel Code, “Rules for
Construction of Nuclear Power Plant Conponents,” Section |11,
Division 1, Article NB-7000, “Protection Against Overpressure.”

C | EEE 379-1972, “lEEE Trial-Use Quide for the
Application of the Single-Fail ure Criterion to Nucl ear Power GCen-
erating Station Cass 1E Systens. This standard was revised and
I ssued as | EEE 379-1988, *“I|EEE andard Application of the

Single-Failure Criterion to Nuclear Power Cenerating Station
Cass 1E Systens.”)

15.5. 4 Suppl ement al I nformation

o8 A NUREG- 0800, USNRC “Standard Review Plan,” June
1987.

1. SRP 15.5.1, *“lnadvertent Operation of ECCS
That | ncreases Reactor Cool ant Inventory.”

2. SRP 15.5.2, “Chemcal and Volume Control Sys-
tem Mal function That |ncreases Reactor Coolant |nventory.”

B. NUREG 0744, Rev. 1, “Resolution of Task A-11 Reac-
tor Vessel Materials Toughness Safety Issue,” Vols. 1 and 2,
USNRC, Cctober 1982.

C. NUREG 0660,  “NRC Action Plan Devel oped as a Result
of the TM-2 Accident,” USNRC, Vol. 1, May 1980 and Vol. 1, Rev.
1, August 1980.

D. NUREG- 0224, “Final Report on Reactor Vessel Pres-
sure Transient Protection for Pressurized Water Reactors,” USNRC,
Sept enber 1978.

15. 6 DECREASE | N REACTOR COCLANT | NVENTORY
This section identifies criteria for initiating events

that involve inadvertent opening of pressure relief valves, fail-
ure of small lines carrying primary coolant outside containnent,
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steam generator tube failure, main steamline failure outside
containnent, and |oss of coolant accidents resulting froma spec-
trum of postulated piping breaks within the reactor cool ant pres-
sure boundary.

15.6.1 Code of Federal Regul ations

A 10 CFR 50.34, “Contents of Applications; Technical
[ nfornmation.”

B. 10 CFR 50.44, “Standards for Combustible Gas Con-
trol Systemin Light-Wter-Cooled Power Reactors.”

C. 10 CFR 50.46, “Acceptance Criteria for Energency
Core Cooling Systenms for Light-Water Nuclear Power Reactors.

-~ D 10 CFR 50.61, *“Fracture Toughness Requirenents for
Protection Against Pressurized Thermal Shock Events.”

E 10 CFR 50, Appendix A, “Ceneral Design Criteria for
Nucl ear Power Plants.”

L GDC 10, “Reactor Design.”
2. GDC 15, “Reactor Coolant System Design.”

3 GDC 26, “Reactivity Control System Redundancy
and Capability.”

4. GC 35, “Emergency Core Cooling.”
5. GOC 41, “Containment Atnosphere C eanup.”

_ 6. . GC 55, “Reactor Coolant Pressure Boundary
Penetrating Contai nment.”

F. 10 CFR 50, Appendix K, “ECCS Eval uation Mbdels.”

G 10 CFR 100.11, *“Deternmination of Exclusion Area,
Low Popul ation Zone, and Popul ation Center Distance.”

15.6. 2 USNRC Regul atory Cuides, BRP Branch Technical Positions
and Appendi ces

_ The nethod of calculating X Q values in Regulatory
Quides 1.3, 1.4, and 1.5 is superseded by the nethod presented in

Regul atory Cuide 1.145, “Atnospheric Dispersjon Mdels for Poten-
tial Accident Consequence Assessnments at Nucl ear Power Plants.”

A Regul atory Guide 1.3, “Assunptions Used for
Eval uating the Potential” Radi ol ogi cal Consequences of a Loss-of -

Cool ant Accident for Boiling Water Reactors.”
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B. Regul atory GQuide 1.4, “Assunptions Used for
Eval uating the Potential Radiological Consequences of a Loss-of-
Cool ant Accident for Pressurized Water Reactors.”

C. Regul atory Guide 1.5, “Assunptions Used for
Eval uating the Potential Radi ol ogi cal Consequences of a Steam
Li ne Break Accident for Boiling Water Reactors.

D. Regul atory Guide 1.7, “Control of Conmbustible Gas
cCltoncentratl ons in Contai nment Follow ng a Loss-of-Cool ant Acci -
ent

E. Regul atory Cuide 1. 11, “Instrunent Lines Pene-
trating Primary Reactor Containnent.

F. Regul atory Quide 1.53, “Application of the
Si ngl e- Failure Criterion to Nuclear Power Plant Protection Sys-
t ems.

G Regul atory Cuide 1.105, “Instrument Setpoints for
Safety-Rel ated Systens.

H. Regul atory @uide 1.145, *“Atnospheric Dispersion
Model s for Potentlal Acci dent Consequence Assessments at Nucl ear
Power Pl ants.

I Regul atory Guide 1.154, “Format and Content Of
Pl ant - Specific Pressurized Therrral Shock Safety Analysis Reports
for Pressurized Water Reactors.

J. SRP  15.6.5, Appendi x A, “Radi ol ogical Con-
sequences of a Design Basis Loss-of-Coolant Accident I|ncluding
Cont ai nnent Leakage Contribution.

K. SRP 15.6.5, Appendi x B, *“Radi ol ogical Con-
sequences of a Design Basis Loss-of-Coolant Acciden Leakage

from Engi neer ed- Saf et y- Feat ure Conponents Qutsi de Cont ai nnent . ”

L. SRP 15.6.5, Appendi x D, “Radi ol ogical  Con-
sequences of a Design Basis Loss-of-Coolant Accident: Leakage

fromMiin Steam |solation Valve Leakage Control System (BWR).”
15.6.3 Codes and Standards

A ANSI /| SA- S67.04-1982 , “Setpoints for Nucl ear
Safety-Related Instrunentation Used in Nuclear Power Plants.

B. ASMVE Boi |l er and Pressure Vessel Code, “Rules for

Construction of Nuclear Power Plant Conponents,” Section III,
Division 1, Article NB-7000, “Protection Against Overpressure.”
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C. | EEE 379-1972, “IEEE Trial-Use Qiide for the
Application of the Single-Failure Criterion to Nuclear Power Cen-
erating Station Cass 1E Systens.” (This standard was revised and
i ssued as | EEE 379-1988, “IEEE Standard Application of the
Single-Failure Criterion to Nuclear Power Cenerating Station
C ass 1E Systens.”)

15.6.4 Suppl emental I nformation

A. NUREG- 0800, USNRC “Standard Review Plan,” June
1987.

L SRP 15.6.1, “lnadvertent Opening of a PWR
Prlessuri zer Pressure Relief Valve or a BWR Pressure Relief
Val ve.”

_ 2. SRP 15.6.2, “Radiol ogical Consequences of the
Failure of Small Lines Carrying Primary Cool ant Qutside Contain-
ment . ”

3. SRP 15.6.3, “Radiological Consequences of
St eam Generator Tube Failure (PWR).”

_ 4 SRP 15.6.4, “Radiological Consequences of
Main Steam Line Failure Qutside Containment (BWR).”

_ 5. SRP  15.6.5, “Loss-of - Cool ant Acci dents
Resulting from Spectrum of Postul ated Piping Breaks Wthin the
React or ol ant Pressure Boundary.”

_ B. NUREG- 0737 , “Carification of TM Action Pl an
Requi renments,” USNRC, Novenber 1980.

_ ~C NUREG 0718,  “Licensing Requirenents for Pending
Applications for Construction Permts and Manufacturing License,”
USNRC, March 1981.

D.  NUREG 0409, “1 odi ne Behavior in a PWR Cooling Sys-
tem Foll owi ng a Postul ated Steam Generator Tube Rupture Acci -
dent,” USNRC, January 1978.

E. NUREG 0224, “Final Report on Reactor Vessel Pres-
sure Transient Protection for Pressurized Water Reactors,” USNRC,
Sept enber 1978.

F. NUREG CR- 2260, “Technical Basis for Regulatory
CQuide 1.145, Atnospheric Dispersion Mdels for Potential Accident
Consequence Assessnents at Nuclear Power Plants,” WG Snell and
R.W Jubach, NUS Corp. Cctober 1981.
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15.7 RADI OACTI VE RELEASE FROM A SUBSYSTEM OR COVPONENT

This section identifies criteria for initiating events
that involve postulated radioactive releases due to |iquid-
containing tank failures, radiological consequences of fuel-
handling accidents, and spent fuel cask drop accidents.

15.7.1 Code of Federal Regul ations

A 10 CFR 20, Appendix B, “Concentrations in Air and
\Wat er Above Background.”

B 10 CFR 50.34, “Control of Applications; Technical
I nformation.”

C. 10 CFR 50.36a, “Technical Specifications on
Ef fluents from Nucl ear Power Reactors.”

D. 10 CFR 50, Appendix A, “Ceneral Design Criteria for
Nucl ear Power Pl ants.”

_ L. GDC 60, “Control of Releases of Radioactive
Materials to the Environnent.”

_ o 2. GDC 61, “Fuel Storage and Handling and
Radi oactivity Control .”

E. 10 CFR 100.11, “Determ nation of Exclusion Area,
Low Popul ati on Zone, and Popul ation Center Distance.”

15.7.2 USNRC Regul atory Guides, SRP Branch Technical Positions
and Appendi ces

A Regul atory Guide 1.25, “Assunptions Used for
Eval uating the Potential Radi ol ogi cal Consequences of a Fuel -
Handl i ng Accident in the Fuel Handling and Storage Facility for
Boiling and Pressurized Water Reactors.” (The method of cal -
culating X Q values in this guide is superseded by the nethod
k)/tr)esent ed in Regulatory Cuide 1.145, *“Atnospheric Dispersion
dels for Potential Accident Consequence Assessnents at Nucl ear
Power Plants.”)

B. Regul atory Guide 1.145 “Atnospheric Dispersion
Model s for Potential Accident Consequence Assessnents at Nucl ear
Power Plants.”
15.7.3 Codes and Standards

None.
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15.7. 4 Suppl ement al | nformation

A NUREG- 0800, USNRC “Standard Review Plan,” June
1987.

1. SRP 15.7.3, “Postul ated Radi oacti ve Rel eases
Due to Liquid-Containing Tank Failures.”

2. SRP 15.7.4, *“Radiological Consequences of
Fuel Handling Accidents.”

3. SRP 15.7.5, *“Spent Fuel Cask Drop Accidents.”

B. NUREG- 0133, “Preparation of Radiological Effluent
Techni cal Specifications for Nuclear Power Plants,” USNRC, OCcto-
ber 1978.
15. 8 ANTI Cl PATED TRANSI ENTS W THOUT SCRAM
15.8.1 Code of Federal Regul ations

A 10 CFR 50.62, “Requirenents for Reduction of Risk
from Anticipated Transi ents Wthout Scram (ATWS) Events for
Li ght - Wat er - Cool ed Nucl ear Power Plants.”

B. 10 CFR 50, Appendix A, “General Design Criteria for
Nucl ear Power Pl ants.

1. GC 10, “Reactor Design.”
2. GDC 15, “Reactor Cool ant System Design.”

3 G&C 26, “Reactivity Control System Redundancy
and Capability.”

o 4. GOC 27, “Conbined Reactivity Control Systemns
Capability.”

_ 5. GDC 29, “Protection Against Anticipated Oper-
ational QCccurrences.’

15.8.2  USNRC Regul atory Guides, SRP Branch Technical Positions
and Appendi ces

None.
15.8.3 Codes and St andards
None.
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15.8. 4 Suppl ement al I nformation

A. NUREG- 0800, USNRC “Standard Review Plan,” June
1987.

1. SRP 15.8, “Anticipated Transients Wt hout
Scram”

B. NUREG- 0460, Volune 4, “Anticipated Transients
Wthout Scram for Light Water Reactors,” USNRC, March 1980.

C WASH 1270, *“Technical Report on Anticipated

Transients Wthout Scram for Water-Cool ed Power Reactors,” USAEC,
Sept enber 1973.
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CHAPTER 16
TECHNI CAL  SPECI FI CATI ONS

16.1 TECHNI CAL SPECI FI CATI ONS ( PRELI M NARY AND FI NAL)

Regul atory @uide 1.70 requires the subm ssion of
?_rel i mnary Technical Specifications with the PSAR and proposed
inal Technical Specifications with the FSAR  The criteria iden-
tified in this section are for both prelimnary and proposed
final Technical Specifications.
16.1.1 Code of Federal Regul ations

A Conmmi ssion Interim Policy Statenent, “Technical
Speci fication I nprovenents for Nuclear Power Reactors,” 52 FR
3788, February 6, 1987.

B. 10 CFR 50.34, “Contents of Applications, Technical
I nfornation.”

C. 10 CFR 50.36, “Technical Specifications.”

D. 10 CFR 50.36a, “Technical Speci fications on
Ef fluents from Nucl ear Power Reactors.”

E. 10 CFR 50.54, “Conditions of Licenses.”

F. 10 CFR 50.73, “Licensee Event Report System”’
16.1.2 USNRC Regul atory Guides, SRP Branch Technical Positions

and Appendi ces

A Regul atory Guide 1.16, “Reporting of Operating
I nformation -Appendix A Technical Specifications.”

B. Regul atory @uide 2.2, “Developnment of Technical
Specifications for Experinments in Research Reactors.”

C Regul atory Q@iide 4.8, “Environnental Techni cal
Specifications for Nuclear Power Plants.”
16.1.3 CODES AND STANDARDS

A ANS| / ANS  15.1-1982, “Devel opnent of Techni cal
Specifications for Research Reactors.”
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B. ANSI/ANS 58.4-1979, “Criteria for Technical Speci-
fications for Nucl ear Power Stations.”

16.1.4 SUPPLEMENTAL | NFORVATI ON

1987 A NUREG- 0800, USNRC “Standard Review Plan,” June

1. SRP 16.0, “Technical Specifications.”

_ B. NUREG 0452, Rev. 2, “Standard Technical Specifica-
tllg%?s for Westinghouse Pressurized Water Reactors,” USNRC, June

_ C NUREG 0212, ~Rev. 1, “Standard Technical Specifica-
tions for Conbustion Engi neering Pressurized Water Reactors,
USNRC, August 1979.

D. NUREG- 0123, “Standard Techni cal Specifications for
General Electric Boiling Water Reactors,” USNRC, August 1979.

_ E. NUREG 0103, Rev. 3, “Standard Technical Specifica-
tions for Babcock and W cox Pressurized Wter Reactors,” USNRC,

July 1979.
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CHAPTER 17
QUALI'TY ASSURANCE

17.1 QUALI TY ASSURANCE DURI NG DESI GN AND CONSTRUCTI ON

17. 1.1 Code of Federal Regulations

A 10 CFR 50.34(a) (7), “Contents of Applications,
Techni cal Information.”

B. 10 CFR 50.54, “Conditions of Licenses.”

C. 10 CFR 50.55, “Conditions of Construction Permts.”
D. 10 CFR 50.55a, “Codes and Standards.”

E.

10 CFR 50.71, *“Maintenance of Records, Making of
Reports.”

F. 10 CFR 50, Appendix A “General Design Criteria for
Nucl ear Power Pl ants.”

G 10 CFR 50, Appendix B, “Quality Assurance Criteria
for Nuclear Power Plants and Fuel Reprocessing Plants.”

17.1.2 USNRC Regul atory Guides, SRP Branch Technical Positions
and Appendi ces

A Regul atory Guide 1.8, “Qualification and Training
of Personnel for Nuclear Power Plants.”

_ B. Regul atory Quide 1.26, “Quality Goup Cassifica-
tions, and Standards for Water-, Steam, and Radioactive-Wste-
Cont ai ni ng Conponents of Nucl ear Power Plants.”

_ C. Regul atory Quide. 1,28, “Quality Assurance Program
Requi renents (Design and Construction).”

_ D. Regulatory Q@iide 1.29, “Seismc Design Cassifi-
cation.”

_ E Regul atory Guide 1.30, “Quality Assurance
Requirenents for the Installation, Inspection, and Testing of
| nstrunentati on and El ectric Equi prent.”

_ F. Regul atory @Quide 1.37, “Quality Assurance
Requirenments for Cleaning of Fluid Systenms and Associated Com
ponents of Water-Cool ed Nucl ear Power Plants.”
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G Regul atory Guide 1.38, “Quality Assurance
Requirenments for Packaging, Shipping, Receiving Storage, and
Handling of Itens for Water-Cool ed Nucl ear Power Plants.”

H. Regul atory Quide 1.39, “Housekeeping Requirenments
for Water-Cool ed Nuclear Power Plants.”

_ I Regul atory CGuide 1.54, “Quality Assurance
Requirenents for Protective Coatings Applied to Water-Cool ed
Nucl ear Power Pl ants.”

J. Regul atory Cuide 1.58, “Qualification of Nuclear
Power Plant |nspection, Exam nation, and Testing Personnel.”

_ K. Regul atory Guide 1.64, “Quality Assurance
Requi rements for the Design of Nuclear Power Plants.”

L.~ Regulatory Guide 1.74, “Quality Assurance Termns
and Definitions.’

_ M Regul ator\é Quide 1.88, “Collection, Storage, and
Mai nt enance of Nucl ear Power Plant Quality Assurance Records.”

_ N. Regul atory Guide 1.94, *“Quality Assurance
Requirements for Installation, Inspection, and Testing of Struc-
tural Concrete and Structural Steel During the Construction Phase
of Nucl ear Power Plants.”

_ o} Regul atory Guide 1.116, “Quality Assurance
Requirements for Installation, Inspection, and Testing of Mechan-
i cal Equi pment and Systens.”

_ P. Regul atory Guide 1.123, “Quality Assurance
Requi rements for Control of Procurement of Itens and Services for
Nucl ear Power Plants.”

_ Q Regul atory Quide 1.143, *“Design Quidance for
Radi oactive Waste Mnagenent Systens, Structures, and Conponents
Installed in Light-Water-Cool ed Nucl ear Power Plants.”

R Regul at or Guide 1.144, “Auditing of Quality
Assurance Programs for Nucl ear Power Plants.”

S. Regul atory CGuide 1.146, “Qualification of Quality
Assurance Program Audit Personnel for Nuclear Power Plants.”

_ T. Regul atory CQuide 2.5, *“Quality Assurance Program
Requi rements for Research Reactors.”

u. SRP 9.5.1, Branch Technical Position CMEB 9.5-1,
“@Quidelines for Fire Protection for Nuclear Power Plants.”
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17.1.3 Codes and St andards

Standards N45.2, N45.2.6, N45.2.9, N45.2.10, MN45.2.13
and N45.2.23 that are specified in NRC criteria and |isted bel ow
were W thdrawn and incorporated into ANSI/ASVE NQA-1-1986, “Qual -
Ity Assurance Program Requirenents for Nuclear Facilities.”
Standards N45.2.1, N45.2.2, N45.2.3, N45.2.5 and N45.2.8 were
W t hdrawn and incorporated into ANSI/ASME NQA-2-1986, “Quality
Assurance Requirements for Nucl ear Power Plants.”

A ANSI N45. 2. 2-1972, “Packagi ng, Shi pping, Receiv-
ing, Storage and Handling of Itenms for Nuclear Power Plants.”

B. ANS| N45. 2. 3-1973, “Housekeeping During the Con-
struction Phase of Nucl ear Power Plants.”

C. ANSI N45.2.5-1974, “Supplenmentary Quality
Assurance Requirements for Installation, Inspection, and Testing
of Structural Concrete, Structural Steel, Soils and Foundati ons
During the Construction Phase of Nuclear Power Plants.”

D. ANSI N45.2.8-1975, “Supplenmentary Quality
Assurance Requirenments for Installation, |Inspection and Testin
of Mechani cal Equi pment and Systens for the Construction Phase o
Nucl ear Power Plants.”

E. ANS| N45.2.9-1974, “Requirenents for Collection
Storage, and Maintenance of Quality Assurance Records for Nucl ear
Power Plants.”

I ANSI N45.2.10, “Quality Assurance Terns and
Definitions.”

G ANS| N45.2.11-1974, *“Quality Assurance Require-
ments for the Design of Nuclear Power Plants.”

H. ANSI / ANS 3.1-1981, “Selection, Qualification and
Training of Personnel for Nuclear Power Plants.” (This standard
was revised and issued as ANSI/ANS 3.1-1987, “Sel ection,
CPaIififation and Training of Personnel for Nuclear Power
Pl ants.”

I ANSI/ANS  15.8-1976(R1986), “Quality Assurance Pro-
gram Requi rements for Research Reactors.”

_ J. ANSI / ASME  N45.2-1977, “Quality Assurance Program
Requirenents for Nuclear Facilities.”

K. ANSI / ASME N45.2.1-1973, “Ceaning of Fluid Systens
and Associ ated Conponents During Construction Phase of Nuclear
Power Plants.”
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L. ANS| / ASVE N45.2.6-1978, “Qualifications of Inspec-

tion, Examnation and Testing Personnel for Nuclear Power
Pl ants.”

M ANSI / ASME  N45.2.12-1977, “Requirenents for Audit-
ing of Quality Assurance Progranms for Nuclear Power Plants.”

_ N. ANSI / ASME  N45.2.13-1976, “Quality Assurance
Requi renents for Control of Procurement of Itens and Services for
Nucl ear Power Plants.”

o) ANSI / ASME N45.2.23-1978, “Qualification of Quality
Assurance Program Audit Personnel for Nuclear Power Plants.”

_ P. ANSI / ASME  NQA-1-1986, “Quality Assurance Program
Requi renments for Nuclear Facilities.”

, ANSI / ASME ~ NQA-2-1986, “Quality Assurance Require-
ments for Nuclear Power Plants.”

R ANSI N45. 2. 4-1972/ | EEE 336-1971, “lInstallation,
| nspection, and Testing Requirenents for Instrunentation and
El ectric Equi pment During the Construction of Nuclear Power Gen-
erating Stations.” (This standard was revised and issued as
ANS| /| EEE 336-1985, “IEEE Standard for Installation, |nspection,
and Testing Requirements for Power, Instrunmentation, and Control
Equi prent at Nuclear Facilities.”)

_ S. ANS| /| EEE 336-1985, “IEEE Standard for Installa-
tiron, Inspection, and Testing Requirenents for Power,
[nstrunmentation, and Control Equipnent at Nuclear Facilities.”

T.  ANSI/IEEE 498-1980, “IEEE Standard Requirenents
for the Calibration and Control of Measuring and Test Equi pnent
Used in Nuclear Facilities.” (This standard was revised and

i ssued as ANSI/IEEE 498-1985, “|EEE Standard Requirenents for the
Cal i bration and Control of Measuring and Test Equi pnment Used in
Nucl ear Facilities.”)

U  TEEE 467-1980, “lIEEE Standard Quality Assurance
Program Requi renments for the Design and Manufacture of O ass 1lE

Instrunmentation and El ectric Equi pment for Nuclear Power Generat -
ing Stations.”

17.1. 4 Suppl ement al | nformation
A NUREG- 0800, USNRC St andard Revi ew Pl an, June 1987.

_ L SRP 17.1, *“Quality Assurance During the
Desi gn and Construction Phases.”
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2. SRP 17.3, “Quality Assurance Program Descrip-
tion.”

B. WASH 1309, “Guidance on Quality Assurance Require-
ments During the Constructi on Phase of Nuclear Power Plants,
USAEC, May 1974.

C. WASH 1283, “Q@uidance on Quality Assurance Require-
ment s Durlnlg Desi gn and Procurenent Phase of Nuclear Power
Pl ant s, AEC, My 1974

D. |E_Bulletin 79-14, Rev. 1, “Seismc Analysis for
As-Built Safety-Related Piping Systems

E. IE Information Notice 84-54, “Deficiencies in
Desi gn _Base Documentation and Cal cul ations Support| ng Nucl ear
Power Pl ant Design.
17.2 QUALI TY ASSURANCE (QA) DURI NG THE OPERATI ONS PHASE
17.2.1 Code of Federal Regulations

A 10 CFR 50.34(b)(6)(ii), “Contents of Applications;
Techni cal | nformation.

10 CFR 50.54, “Conditions of Licenses.”

10 CFR 50.55, “Conditions of Construction Permts.”
10 CFR 50.55a, “Codes and Standards.”

10 CFR 50.71, “Maintenance of Records, Mking of

m O O W

Reports.”

F. 10 CFR 50, Appendi x A, “Ceneral Design Criteria
for Nuclear Power Plants.”

G 10 CFR 50, Appendix B, “Quality Assurance Criteria
for Nucl ear Power Plants and Fuel ReproceSS| ng Pl ants.

17.2.2 USNRC Regul atory Guides SRP Branch Techni cal Positions
and Appendi ces

A Regul atory Cuide 1.8, QJaI ification and Training
of Personnel for Nucl ear  Power Plants.

B. Regul atory Quide 1.26, “Quality Goup Cassifica-

tions, and Standards for Water-, Steam and Radi oacti ve- Wast e-
Cont ai ni ng Conponents of Nucl ear Power Pl ants.
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C Regul atory Quide 1.29, “Seismc Design Cassifi-
cation.”

D. Regul atory Guide 1.30, “Quality Assurance
Requirenments for the Installation, Inspection, and Testing of
| nstrunentati on and El ectric Equi prent.”

E. Regul at or Quide 1.33, “Quality Assurance Program
Requi renments (QOperation).”

F. Regul at ory Gui de 1.37, “Quality Assurance

Requirements for C eaning of Fluid Systenms and Associ ated Com
ponents of Water-Cool ed Nucl ear Power Plants.”

G Regul atory CQGui de 1.38, “Quality Assurance
Requi renents for Packagi ng, Shipping, Receivi ng, St or age, and
Handling of Itenms for Water-Cool ed Nucl ear Power Plants.”

H. Regul atory Quide 1.39, “Housekeeping Requirenents
for Water-Cool ed Nucl ear Power Plants.”

. Regul atory Guide 1.54, “Quality Assurance
Requi renents for Protective Coatings Applied to Water-Cool ed
Nucl ear Power Plants.”

J. Regul atory CQuide 1.58, “Qualification of Nuclear
Power Plant Inspection, Exam nation, and Testing Personnel.”

_ K. Regul atory  Cui de 1.64, “Quality Assurance
Requirenments for the Design of Nuclear Power Plants.”

L. Regul atory CGuide 1.74, “Quality Assurance Terns
and Definitions.”

M Regul atory CGuide 1.88, *“Collection, Storage, and
Mai nt enance of Nucl ear Power Plant Quality Assurance Records.”

N. Regul atory Guide 1.94, *“Quality Assurance
Requirenents for Installation, Inspection, and Testing of Struc-
tural Concrete and Structural Steel During the Construction Phase
of Nucl ear Power Plants.”

_ O Regul atory CGuide 1.116, “Quality Assurance
Requirenents for Installation, Inspection, and Testing OF Mechan-
i cal Equi pnent and Systens.”

P. Regul atory Guide 1.123, “Quality Assurance

Requi rements for Control of Procurenent of Itens and Services for
Nucl ear Power Plants.”
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, Regul atory GQuide 1.143, *“Design @uidance for
Radi oactive Waste Managenent Systens, Structures, and Conponents
Installed in Light-Water-Cool ed Nuclear Power Plants.”

R Regul atory Guide 1.144, “Auditing of Quality
Assurance Prograns for Nucl ear Power Plants.”

S. Regul atory Cuide 1.146, “Qualification of Quality
Assurance Program Audit Personnel for Nuclear Power Plants.”

o T. Regul atory Guide 1.152, “Criteria for Programmable
Digital Computer System Software in Safety-Related Systens of
Nucl ear Power Plants.”

u. Regul atory Q@uide 2.5, “Quality Assurance Program
Requi rements for Research Reactors.”

V. Regul atory Guide 4.15 “Quality Assurance for
Radi ol ogi cal Monitoring Progranms (Normal Operations) - Effluent
Streans and the Environnent.’

_ W SRP  9.5.1, Branch Technical Position CMEB 9.5-1,
“@Quidelines for Fire Protection for Nuclear Power Plants.”

17.2.3 Codes and Standards

Standards N45.2, N45.2.6, N45.2.9, N45.2.10, MN45.2.12,
N45.2.13 and N45.2.23 that are specified in NRC criteria and
l'isted bel ow were withdrawn and incorporated into ANSI/ASME NQA-
1-1986, “Quality Assurance Program Requirenents for Nuclear
Facilities.” Standards N45.2.1, N45.2.2, N45.2.3, N45.2.5 and
N45. 2.8 were withdrawn and incorporated i nt o ANSI/ASME NQA- 2-
1986, “Quality Assurance Requirenents for Nuclear Power Plants.”

A ANSI N45. 2. 2-1972, “Packagi ng, Shipping, Receiv-
ing, Storage and Handling of Itenms for Nuclear Power Plants.”

B. ANSI N45. 2. 3-1973, *“Housekeeping During the Con-
struction Phase of Nuclear Power Plants.”

C ANS| N45. 2. 4-1972/ 1 EEE 336- 1971, “Installation,
| nspection, and Testing Requirenments for Instrunentation and
El ectric Equi pment During the Construction of Nuclear Power Gen-
erati nlg Stations.” (This standard was revised and issued as
ANSI /| EEE 336-1985, “IEEE Standard for Installation, |nspection,
and Testing Requirenents for Power, Instrunmentation, and Control
Equi prent at Nuclear Facilities.”)

D. ANSI N45. 2. 5-1974, *“Supplementary Quality
Assurance Requirenments for Installation, Inspection, and Testing
of Structural Concrete, Structural Steel, Soils and Foundati ons
During the Construction Phase of Nuclear Power Plants.”
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E. ANSI N45. 2. 8-1975, “Supplenentary Quality
Assurance Requirenents for Installation, |Inspection and Testin?
of Mechani cal Equi pment and Systens for the Construction Phase o
Nucl ear Power Plants.”

F. ANSI  N45.2.9-1974, “Requirenents for Collection
St orage, and Mai ntenance of Quality Assurance Records for Nucl ear
Power Plants.”

A ANSI N45.2.10, “Quality Assurance Terns and
Definitions.”

H ANSI  N45.2.11-1974, “Eyality Assurance Require-
ments for the Design of Nuclear Power Plants.”

. ANSI / ANS 3.1-1981, “Selection, Qualification and

Training of Personnel for Nuclear Power Plants.” (This standard

was revised and issued as ANSI/ANS 3.1-1987, “Selection,

5 alififation and Training of Personnel for Nuclear Power
ants.”

J. ANSI / ANS  15.8-1976(R1986), “Quality Assurance Pro-
gram Requi rements for Research Reactors.”

_ K. ANS| / ASME  N45.2-1977, “Quality Assurance Program
Requirenments for Nuclear Facilities.”

L. ANSI /ASME N45.2.1-1973, “deaning of Fluid Systens
and Associ ate Conponents During Construction Phase of Nucl ear
Power Plants.”

_ M ANSI/ASME NA5. 2. 6-1978, “Qualifications of Inspec-
E;on, Exam nation and Testing Personnel for Nuclear Power
ants.”

_ N~ ANSI/ASME N45.2.12-1977, “Requirenents for Audit-
ing of Quality Assurance Prograns for Nuclear Power Plants.”

_ 0] ANSI / ASME N45.2.13-1976, “CQuality Assurance
Requi rements for Control of Procurenent of Items and Services for
Nucl ear Power Plants.”

P. ANSI/ ASME NA5.2.23-1978, *“Qualification of Quality
Assurance Program Audit Personnel for Nuclear Power Plants.”

_ ) ANS| / ASME  NQA-1, 1986, “Quality Assurance Program
Requirenments for Nuclear Facilities.”

R ANSI / ASME NQA-2, 1986, “Quality Assurance Require-
ments for Nuclear Power Plants.”
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S. ANS| / | EEE 336-1985, “IEEE Standard for Installa-
tion, Inspection, and Testing Requirenents for Power,
[ nstrumentation, and Control Equipment at Nuclear Facilities.”

T. ANSI /| EEE  498-1980, “IEEE Standard Requirenents
for the Calibration and Control of Measuring and Test Equi pnent
Used in Nuclear Facilities.” This standard was revised and
i ssued as ANSI/|EEE 498-1985, “lIEEE Standard Requirenents for the

Cal i bration and Control of Measuring and Test Equi pnent Used in
Nucl ear Facilities.”)

U. ANS 3.2-1976, “Administrative Controls and Quality
Assurance for the Qperational Phase of Nuclear Power Plants.”
(This standard was revised and issued as ANSI/ANS 3.2-1982,
“Adm nistrative Controls and Quality Assurance for the Qpera-
tional Phase of Nuclear Power Plants.™)

V. ANSI / | EEE- ANS-7-4. 3. 2-1982, “Application Criteria
for Programmable Digital Conputer Systens in Safety Systens of
Nucl ear Power Cenerating Stations.”

W | EEE 467-1980, “IEEE Standard Quality Assurance
Program Requi renents for the Design and Manufacture of Cass 1E
| nstrumentation and El ectric Equi pment for Nucl ear Power GCenerat -
ing Stations.”

17.2.4 Suppl ement al | nformation
A NUREG 0800, USNRC Standard Review Plan, June 1987.

1. SRP 17.2, “Quality Assurance During the Oper-
ations Phase.”

_ 2. SRP 17.3, “Quality Assurance Program Descri p-
tion.”

B. NUREG cR-5151, “Perfornmance-Based |nspections.”

C. WASH 1309, *“Quidance on Quality Assurance Require-
nments During the Constructi on Phase of Nuclear Power Plants,”
USAEC, May 1974.

D. WASH 1284, “Quidance on Quality Assurance Require-
ments During the Qperations Phase of Nuclear Power Plants,”
USAEC, Cctober 1973.

E. WASH 1283, *“QGuidance on Quality Assurance Require-
ments During Design and Procurenent Phase of Nuclear Power
Pl ants,” USAEC, May 1974.
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F. |E Information Notice 84-54, “Deficiencies in

Desi gn Base Docunentation and Cal cul ati ons Supporting Nucl ear
Power Plant Design.”

G IE Information Notice 84-50, “darification of
Scope of Quality Assurance Prograns for Transport Packages Pur-
suant to 10 CFR 50, Appendix B.”
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CHAPTER 18
HUVAN FACTORS ENG NEERI NG

As a result of the TM-2 accident, a chapter on human
factors engi neering was added to NUREG 0800, “standard Revi ew
Plan.” Regulatory Guide 1.70 has not yet been revised to address
this subject. This chapter identifies criteria for human factors
engi neering associated with the design of the control room and
the safety paraneter display system

18.1 CONTROL ROOM DETAI LED CONTROL ROOM DESI GN REVI EW
( DCRDR)
This section identifies criteria for the design review
of the control room and renote shutdown capability to assure the

ability of reactor operators to prevent accidents and to cope
with accidents if they occur.

18.1.1 Code of Federal Regul ations

A, 10 CFR 50. 34(f), “Contents of Applications; Techni-
cal Infornmation.”

B. 10 CFR 50, Appendix A, “General Design Criteria for
Nucl ear Power Plants.”

1. G&C 19, “Control Room”

18.1.2 USNRC Regul atory Cui des, SRP Branch Technical Positions
and Appendi ces

A Regul atory Guide 1.23, “Onsite Meteorological
Prograns. ”

B. Regul atory Guide 1.47, *“Bypassed and |noperable
Status Indication for Nuclear Power Plant Safety Systemns.”

_ C. Regul at or Quide 1.97, “Instrunentation for
Li ght -Wat er - Cool ed Nuclear Power Plants to Assess Plant and
Environs Conditions During and Fol | owi ng an Accident.”

_ D. SRP_ 18.1, Appendix A “Evaluation Criteria for
Detail ed Control Room Design Reviews (DCRDR).”"

18.1.3 Codes and St andards

A ANSI /| EEE 603-1980, “IEEE Standard Criteria for
Safety Systens for Nuclear Power CGenerating Stations.”
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B. | EEE 279-1971, “Criteria for Protection Systens
for Nucl ear Power Generating Stations.” (This standard was wth-
drawn on June 14, 1984 and incorporated into ANSI/IEEE 603- 1980,
“l| EEE Standard Criteria for Safety Systens for Nucl ear Power Gen-
erating Stations.”)

18.1. 4 Suppl ementary | nformation

A NUREG- 0800, USNRC “Standard Review Plan,” Rev. 1,
Sept enber 1984.

1 SRP 18.1, “Control Room”

B. NUREG 0737, Supplenment 1, “Requirenments for Enmer-
gency Response Capability,” USNRC, January 1983.

C NUREG 0899, “Quidelines for the Preparation of
Energency Operating Procedures - Resolution of Comments on NUREG
0799,” USNRC, August 1982

D. NUREG 0835, “Human Factors Acceptance Criteria for
Safety Paranmeter Display System” USNRC, Cctober 1981.

_ E. NUREG 0700, “Cuidelines for Control Room Design
Revi ews,” USNRC, Septenber 1981.

F. NUREG 0799, “Draft Criteria for Preparation of
Emergency Qperating Procedures,” USNRC, June 1981.

G ~ NUREG 0696, “Functional Criteria for Emergency
Response Facilities,” USNRC, February 1981.

H. NUREG 0654/ FEMA- REP-|1 (Rev. 1), “Criteria for Prep-
aration and Eval uation of Radiol ogi cal Energency Response Pl ans
and Preparedness in Support of Nuclear Power Plants,” USNRC,
Novenber 1980.

_ . NUREG 0737 , “Cdarification of TM Action Plan
Requi renents,” USNRC, November 1980.

J. NUREG- 0660, (Rev. 1), “NRC Action Plan Devel oped
as a Result of the TM-2 Accident,” Iteml1.D.1, “Control Room
Design Reviews,” USNRC, August 1980.

K. NUREG- 0585, “TM -2 Lessons Learned Task Force,”
USNRC, Cctober 1979.

L EPRI Report NP-2411, “Human Engi neering Cuide for
Enhanci ng Nucl ear ntrol Roons,” Electric Power Research
Institute, May 1982.
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M Nuclear Wility Task Action Commttee (NUTAQ

Reports:

1. | NPO 83-047 (NUTAC), “Conponent Verification
and System Validation Quideline,” Institute of Nuclear Power
Qper ati ons/ CRDR NUTAC, Decenber 1983.

2. INPO 83-046 (NUTAC), “Control Room Design
Review Task Analysis Quideline,” Institute of Nuclear Power Oper-
ations/ CRDR NUTAC, December 1983.

_ 3. INPO 83-042 (NUTAC), “Control Room Design
Revi ew Survey Devel opnent Cuideline,” Institute of Nuclear Power
Qper ati ons/ CRDR NUTAC, Novenber 1983.

_ 5. | NPO 83-026 (NUTAC), “Control Room Design
Revi ew | n})l enentation Guideline,” Institute of Nuclear Power
Qperations/ CRDR NUTAC, July 1983.

_ 4, | NPO 83-036 (NUTAC), “Human Engineering Prin-
ciples for Control Room Design Review,” Institute of Nuclear

Power Qperations/ CRDR NUTAC, Septenber 1983.

18.2 SAFETY PARAMETER DI SPLAY SYSTEM ( SPDS)

This section identifies criteria for the review of hunman
engineering principles applied to the SPDS review of the
verification and validation programrelating to SPDS design,
testing, human performance aspects, hardware and software qual -
ity, and paraneter displays, and review of the adequacy and basis
of the parameters selected for display to represent critical
pl ant functions.

18.2.1 Code of Federal Regulations

A 10 CFR 50.34(f), “Contents of Application; Techni-
cal Infornation.”

B. 10 CFR 50, Appendix A, “Ceneral Design Criteria for
Nucl ear Power Pl ants.”

1. GOC 19, “Control room”

18.2.2 USNRC Regul atory QGui des, SRP Branch Technical Positions
and Appendi ces

A Regul atory @Quide 1.97, “Instrunentation for

Li ght - Wat er - Cool ed Nucl ear Power Plants to Assess Plant and
Environs Conditions During and Fol |l ow ng an Accident.”
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B. SRP  18.1, Appendi x A, “Evaluation Criteria for
Detail ed Control Room Design Reviews (DCRDR).”"

C. SRP  18. 2, Appendi x A, “Human Factors ReV| ew
Qui delines for the Saf ety Paranmet er Di spl ay System ( SPDS).’

18.2.3 Codes and St andards
None.
18.2.4 Suppl ement al | nformati on

A NUREG- 0800, USNRC “Standard Review Plan,” Rev. 1,
Sept enber 1984.

1. SRP 18.1, “Control Room”

2. SRP  18. 2, “Safety Paraneter D splay System
(SPDS) . "
B. NUREG- 0737, Suél plement 1, “Requirenments for Ener-
gency Response Capability,” NRC, January 1983.

C. NUREG- 0835, “Human Factors Acceptance Criteria for
Safety Paraneter Display System” USNRC, COctober 1981.

_ D. NUREG- 0700, “Q@uidelines for Control Room Design
Revi ews, ” USNRC, Sept ember 1981. (This was originally issued as
NUREG CR- 1580.)

E. NUREG 0696 |, “Functional Criteria for Energency
Response Facilities,” USNRC, February 1981.

_ F. NUREG- 0737, “Carification of TM Action Plan
Requi rements,” USNRC, Novenber 1980.

G NUREG 0660 (Rev. 1), “NRC Action Plan Devel oped as
a Result of the TM-2 Accident,” Item!|.D.2, “Plant Safety Param
eter Display Console,” USNRC, August 1980.

H. INPO ~ 83-003 (NUTAC), “Cuidelines for an Effective
Safety Paraneter Display System (SPDS) | rpl enent ation Program”
Institute of Nuclear Power QOperations/SPDS Nuclear Uility Task
Action Commttee, January 1983.

_ ¥ NSAC 39, “Verification and Validation of Safety
\t{arl ?gzlgf Di splay Systens, " Nuclear Safety Analysis Center, Decem
er :
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J. EPRI Report NP-1118, Vol. 4, “Human Factors Consi d-
erations for Advanced Control Board Design,” J.L. Semnara and
S. K. Eckert, Electric Power Research Institute, Mrch 1980.
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