This is a preview of "ANSI/ANS-55.1-1992 (...". Click here to purchase the full version from the ANSI store.

American Nuclear Society

REAFFIRMED _ _ _ .
June 7, 2000 solid radioactive waste processing system

ANSI/ANS-55.1-1992 for light-water-cooled reactor plants
(R2000)

an American National Standard

This standard has been reviewed and reaffirmed with the recognition that it may reference

other standards and documents that may have been superseded or withdrawn. The R E A F F I R M E D
requirements of this document will be met by using the version of the standards and

documents referenced herein. It is the responsibility of the user to review each of the

references and to determine whether the use of the original references or more recent June 151 2009

versions is appropriate for the facility. Variations from the standards and documents _ _
referenced in this standard should be evaluated and documented. AN S I/ANS 55 ° 1 1992
This standard does not necessarily reflect recent industry initiatives for risk informed (R 2009)
decision-making or a graded approach to quality assurance. Users should consider the

use of these industry initiatives in the application of this standard.

ANSI/ANS-55.1-1992

published by the

American Nuclear Society
555 North Kensington Avenue
La Grange Park, lllinois 60525 USA



https://webstore.ansi.org/Standards/ANSI/ANSIANS551992R2009?source=preview

This is a preview of "ANSI/ANS-55.1-1992 (...". Click here to purchase the full version from the ANSI store.



https://webstore.ansi.org/Standards/ANSI/ANSIANS551992R2009?source=preview

This is a preview of "ANSI/ANS-55.1-1992 (...". Click here to purchase the full version from the ANSI store.

ANSVI/ANS-55.1-1992

American National Standard
for Solid Radioactive Waste Processing System
for Light-Water-Cooled Reactor Plants

Secretariat
American Nuclear Society

Prepared by the

American Nuclear Society
Standards Committee
Working Group ANS-55.1

Published by the

American Nuclear Society

555 North Kensington Avenue

La Grange Park, Illinois 60525 USA

Approved July 28, 1992
by the
American National Standards Institute, Inc.



https://webstore.ansi.org/Standards/ANSI/ANSIANS551992R2009?source=preview

This is a preview of "ANSI/ANS-55.1-1992 (...". Click here to purchase the full version from the ANSI store.

American Designation of this document as an American National Standard attests
National that the principles of openness and due process have been followed in the

approval procedure and that a consensus of those directly and materially
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the standard.

By publication of this standard, the American Nuclear Society does not
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F o rew o r d (This Foreword is not part of American National Standard for Solid Radmachve Waste Processing System
for Light-Water-Cooled Reactor Plants.)

A major aspect of nuclear power plant operation is management of the solid radioactive
waste generated as a by-product of commercial nuclear power. The development of
facilities and equipment to handle and process solid radioactive waste has provided the
nuclear industry with the capability to ensure that shipments of radioactive solid
wastes are packaged in accordance with applicable regulatory requirements for
transportation and disposal.

It is the purpose of this standard to identify acceptable practices and minimum
requirements for the design, construction, and performance of solid radioactive waste
processing systems; to reduce radiation exposures to operating personnel; and to reduce
the probability of releases of radioactivity from accidents. It is not the intent of this
standard to develop a "standard system" for processing solid radioactive waste; it is
clearly recognized that there is a wide variety of systems and equipment in use, and
others are continually being developed. In addition, the criteria specified in this
standard are applicable to the in-plant solid radioactive waste processing system and
the temporary (up to 30 days of anticipated normal waste generation) storage of
packaged radioactive waste ready for shipment. This standard is not intended to
address the interim storage (up to 5 years) of radioactive waste.

A number of designs, concepts, operating system histories, and practices were reviewed
in the preparation of this standard. In addition, applicable U.S. Nuclear Regulatory
Commission (NRC) Regulations, Standard Review Plans, Regulatory Guides, and
Branch Technical Positions were considered. It is not intended that this standard limit
the development or application of alternate methods of processing, provided that such
alternate methods meet the design and performance requirements of this standard.

Various quantities of solid radioactive waste are generated by operation and
maintenance activities and are dependent on several factors, including design
conditions, type of equipment, equipment arrangements, and operating philosophy. The
origin (input sources); the normal expected (averages); the maximum (short-term)
quantities; and the method of handling, processing, and disposing of these wastes are
the subjects of this standard.

The requirements of this standard consider that the solid radioactive waste processing
system is operated on a level commensurate with other facility operations. This
standard establishes the minimum quality requirements for the design, construction,
and performance of the system.

The Appendixes are not a part of this standard. However, the Appendixes are intended
to provide useful information and guidance when considering design, construction, and
operation of a solid radioactive waste system. Appendix A, Federal Regulations and
State Compacts, provides a necessary reference source and overview of federal and state
regulations affecting solid radwaste management. Appendix B, Testing for Free Liquids
in Solidified Matrices, discusses the criteria necessary for meeting free liquid
requirements in radioactive waste containers. Appendix C, Mixed Waste Management,
provides the information necessary to define, treat, store, and dispose of radioactive
waste having hazardous waste properties. Appendix D, Alternative Solidification
Technologies, presents alternative technologies for solidification that should be
considered when selecting a solid radioactive waste system. Appendix E, Product
Quality Control Requirements, provides guidance for the implementation of Title 10,
"Energy," Code of Federal Regulations, Part 61, "Waste Form and Stability.”

-



https://webstore.ansi.org/Standards/ANSI/ANSIANS551992R2009?source=preview

This is a preview of "ANSI/ANS-55.1-1992 (...". Click here to purchase the full version from the ANSI store.

The standard was prepared by Working Group ANS-55.1 of the Standards Committee
of the American Nuclear Society. The members of Working Group ANS-55.1 are as
follows:

D. Gardner, Chairman, United Engineers & Constructors M. Strum, Yankee Atomic Electric Company

D. Duke, Pacific Gas & Electric Company * M. Weinstein, ABB Impell Corporation
R. Peters, United Engineers & Constructors R. Weller, U.S. Nuclear Regulatory
Commission

A significant contribution was also made by the following participants:

O. Block, Ebasco Services, Inc. C. Liska, ABB Impell Corporation

L. Campo, United Engineers & Constructors R. Nelson, Sargent & Lundy

K Cunningham, Indiana/Michigan Power Company W. Price, ABB Impell Corporation

L. Henderson, Iowa Electric Light & Power Company R. Stigers, Pennsylvania Power & Light
H. Larson, U.S. Nuclear Regulatory Commission Company

The American Nuclear Society’s Nuclear Power Plant Standards Committee
(NUPPSCO) had the following membership at the time of its ballot for approval of this

standard:
W. T. Ullrich, Chairman
M. D. Weber, Secretary
FoBoorboor .....c.ociviiiiiiiiiienerornneitarantaenananns United Engineers & Constructors
J.C.Bradford ... ..viiii ittt it i i it i i it e Bechtel National Inc.
LoJ. Cooper ...iviieiiinennensoerasnocaronoaensnnenssasasan Nebraska Public Power District
J.D.Crawford .....coiiiiiiiiirtirrrrrsesitiitenttreeonorans Combustion Engineering, Inc.
W. H. D’Ardenne (Vice Chairman) .......ovueeeiiitieiennsacnsenenss General Electric Company
R G Domer ....oovviiiieeninsntnerneunaseusonensnsnanans Pacific Gas & Electric Company
S.N.Ehrenpreis .....ooveveeinrriiieniesstsennnonnnsnans Westinghouse Electric Corporation
S T S NUS Corporation
D.L.Gillispie .....ovvvtvetetienerscortaranessasensans Institute of Nuclear Power Operations
C.E.Johnson, Jr. ......ciiiiiiiiinirneanennennnnanannse U.S. Nuclear Regulatory Commission
RTLANCEE ..o tieiiiinnrnenensnroensnensstenensnanans Rockwell International Corporation
JFEMallay .....o00viiiiiiiiniiienennieasnnes Advanced Technology Engineering Systems, Inc.
REMiller ....oovviiiiiiiiiiiieiieeinrarssesenisanenasssnsnaneas Duke Power Company
J.A Nevghemal ... .c.vivtiiverainriiernreneroasersensasenansnsns Toledo Edison Company
b T P 7Y 5 Y Southern Company Services, Inc.
D - -7 General Physics Corporation
J.C.Saldarini . ...vieei ittt ittt et Ebasco Services, Inc.
S LoStamm .....iveiiitiiiiiriirrterrteseeeenaaas Stone & Webster Engineering Corporation
J.D.Stevenson .......eiiiiiieiiiitiieieittetistisacntatearaseane Stevenson & Associates
(for the American Society of Civil Engineers)
C.D. Thomas, Jr. ....ccviirieriosrersscnsncoscsecsansanss Yankee Atomic Electric Company
WL Ulrch vvvevereroraroosrssasossssasesnssssssnonsnans Philadelphia Electric Company
(for the American Nuclear Society)
(VACANL) v ottt vttt ittt st e e Tennessee Valley Authority
G.PWagner ........coiiiiiiivenennennentiensonsoonnsnans Commonwealth Edison Company
) PPN Sargent & Lundy
G.J.Wrobel .....coviiiiiiiiiiiiiii ittt it Rochester Gas & Electric Corporation



https://webstore.ansi.org/Standards/ANSI/ANSIANS551992R2009?source=preview

This is a preview of "ANSI/ANS-55.1-1992 (...". Click here to purchase the full version from the ANSI store.

Contents Section Page
D R s o - S P 1
2. Defimitions .........c0viiiieiiiiii it i et i e i 1

21 Limitations ..........uiuiiniiinr ettt 1
22 Glossary of TBIMS ... ... vvit ittt ittt inananennnnns 1
3. ObJeCtiVES . oot i vt e e e e e 2
3.1 Performance Objectives .......... ..ottt inienneenns 2
32 Safety Objectives . .......cociiitin ittt it 3
4. System Requirements ........... ... ittt i i i i i e 3
41 Process Design ..........oiiiiiiiiiiiiiiiiiiiiiiiiiiie 3
42 SystemDesign....... ...ttt i i i e 4
5. Equipment Requirements and Recommendations ....................... 8
B General ... ...ttt e e i i e 8
B2 MHNKS . ..iiitinietineinieninerntrattt it 8
B3 PuUmMPS ... ittt it i e et e e i et e 9
54 Valvesand Piping ....... 0ot tiirriernersnsronnananss 9
5.5 Instrument Connections ............. ... . i, 10
5.6 Waste Pretreatment Equipment .................. ... .. ... 10
5.7 Solidification Agent Handling System ........................... 11
5.8 Processingand Packaging ............. ...ttt 12
5.9 Containers and Container Handling ............................ 12
5.10 Cartridge Filter Disposal . ... ......... ..ot rnnnn.. 13
5.11 Dry Active Waste Compaction .............ccvtiiiiiiinnnnn. 13
5.12 De-watering Systems and High-Integrity Containers ................ 14
6. Controls and Instrumentation ........... ... . .. it 14
6.1 SystemControl .......... . ... i e i e 14
6.2 Requirements ............cciuitiiniiiiitnnnneerreneenreannas 15
6.3 Programmable Controller Applications .......................... 15
7. Physical Arrangement .............c.iiiii it e i 18
71 General Requirements .......... ...ttt iinneeernnnnns 18
7.2 Arrangement for Maintenance .. ............. o ittt 18
783 Shielding .. .....ciiii i i e ettt e 19
74 Equipment Arrangement ............. ... . ... ittt 19
75 FireProtection ............c.ciii ity 20
8. System Capacityand Redundancy ................ . i, 20
8.1 System CapacityDesignBasis . .............. .o, 20
8.2 Redundancyof Components . .............ccviiuiiiiinnenrnnnnn. 21
9. Operation and Maintenance ..............itiiiiiiiiinnennens 24
9.1 Operational Considerations ..............ccoiitiiiiiiinnnn, 24
9.2 Maintenance Considerations ................ ... ... 25
10. System Constructionand Testing ..............cciiiiiiiiiiinin, 27
101 Construction . ....... ..ottt it 27
10.2 System Integrity Testing . ..........c.o i iiiiennsns 27
103 Cleaningand Flushing .............. ... o i, 27
104 System Tests . .....cvtiiiniiniiiiiiietieeeneeeeersanennanns 27



https://webstore.ansi.org/Standards/ANSI/ANSIANS551992R2009?source=preview

This is a preview of "ANSI/ANS-55.1-1992 (...". Click here to purchase the full version from the ANSI store.

11. References . .. ..o vvit ittt ittt et et e e e 27
Appendixes
Appendix A  Federal Regulations and State Compacts ................. 29
Appendix B Testing for Free Liquids in Solidified Matrices ............. 31
Appendix C Mixed-Waste Management ................ccvvuteennnn 32
Appendix D  Alternative Solidification Technologies ................... 36
Appendix E  Product Quality Control Requirements ................... 40
Figures
Figurel Process Flow ............c.iiiiiirininnnnnnneeeennenns 6
Figure 2  Solid Radwaste Data LoggingSheet ....................... 26
Tables
Table 1 Equipment Codes ..........cciiiiiiiiiiinnnrnnernnennns 7
Table 2 Radiation Zone Classifications ............................ 8
Table 3 Controls and Instrumentation .............c00vueeenenn.. 16
Table 4 Boiling Water Reactor Radioactive Solid Waste
Processing Design BasisInputs . .. ...................... 22
Table 5 Pressurized Water Reactor Radioactive Solid Waste
Processing Design BasisInputs . . . ...................... 23

-iv-



https://webstore.ansi.org/Standards/ANSI/ANSIANS551992R2009?source=preview

This is a preview of "ANSI/ANS-55.1-1992 (...". Click here to purchase the full version from the ANSI store.

Solid Radioactive Waste Processing System for
Light-Water-Cooled Reactor Plants

1. Scope. This standard sets forth the design,
construction, and performance requirements for a
solid radioactive waste processing system for
light-water-cooled reactor plants. For the purposes
of this standard, the solid radioactive waste pro-
cessing system begins at the interface with the
liquid radioactive waste processing system bound-
ary and at the inlets to the spent resin, filter
sludge, evaporator concentrate, and phase separa-
tor tanks. In addition, this standard pertains to
dry active waste, mixed waste, and other solid
radioactive waste forms that are generated as
part of the operation and maintenance of light-
water-cooled reactor plants. The system includes
facilities for temporary (up to 30 days of anticipat-
ed normal waste generation) on-site storage of
packaged waste but terminates at the point of
loading the filled drums and other containers on
a vehicle for shipping off-site to a licensed disposal
site or transfer to interim (up to 5 yr) on-site
storage facilities. The solid radioactive waste pro-
cessing system is not a safety-class system as
defined by American National Standard Nuclear
Safety Criteria for the Design of Stationary Pres-
surized Water Reactor Plants, ANSI/ANS-51.1-
1983 (R1988) [1]' or as defined in American
National Standard Nuclear Safety Criteria for the
Design of Stationary Boiling Water Reactor
Plants, ANSI/ ANS-52.1-1983(R1988) [2].

2. Definitions

2.1 Limitations. The definitions provided in 2.2
are of a restricted nature for the purposes of this
standard.

2.2 Glossary of Terms
ALARA. As low as reasonably achievable.

class A, B, and C waste. (See Title 10, "Energy,"
Code of Federal Regulations, Part 61, "Licensing
Requirements for Land Disposal of Radioactive
Waste" [3].)

'Numbers in brackets refer to corresponding numbers in
Section 11, References.

container. The primary receptacle forming an
isolation boundary between the contained waste
and the environment.

de-watered. Liquid or slurry wastes that have
had excess water removed to meet applicable
burial site criteria.

dry active waste (DAW). Radioactively contam-
inated compactible and noncompactible material,
such as rags, paper, plastic, and rubber; and
wood, glass, concrete, and metal, respectively.

free liquid. Uncombined liquid not bound by the
solid matrix of the solid waste mass, such as
liquid that can be drained from a container.

hazardous waste. Waste that is

(a) listed as a hazardous waste in Subpart D of
Title 40, "Protection of Environment,” Code of
Federal Regulations, Part 261, "Hazardous Waste
Identification and Listing" [4], or

(b) exhibits any of the hazardous characteristics
identified in Subpart C of 40 CFR 261 [4], or

(c) is otherwise identified as a hazardous waste
by applicable state regulations.

high-integrity container (HIC). An NRC or
state-approved container that provides waste
stability for near-surface disposal in accordance
with 10 CFR 61 [3].

homogeneous. The condition in which the waste
and radionuclides are uniformly distributed
throughout the package.

low-level radioactive waste. Radioactive (low-
level) waste not classified as high-level radioactive
waste, transuranic waste, spent nuclear fuel, or
by-product material as defined in Section Ile.(2) of
the Atomic Energy Act (uranium or thorium
tailings and waste).

mixed waste. A waste that meets both the
definition of a low-level radicactive waste (LLRW)
and the definition of a hazardous waste.

normalized inputs. The design basis values for
a plant of specific power rating.
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