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The Federal Norms and Rules “Collection, treatment, storage and conditioning of solid radioactive waste. Safety
Requirements" establishes safety requirements to collection, treatment, storage and conditioning of solid

radioactive waste at nuclear installations, radioactive sources, storage facilities for nuclear materials and
radioactive substances, storage/disposal facilities for radioactive waste (RW).

The regulatory document is published for the first time.
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ACRONYMS AND ABBREVIATIONS

RW - radioactive wasteSRW —solid radioactive wasteAS — alarm system

SSCR -self-sustaining chain reaction
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1. DEFINITIONS

1. Water resistance — the ability of a package to keep its properties and to confine radionuclides during
water contact.

2. Science and technology state-of-the-art - part of science and engineering knowledge, technological
and design developments in the specific field of science and engineering, which has been proved by research
studies and practical experience and reported in scientific and technical documents.

3. Sealed radionuclide source - entity containing radioactive materials and designed to prevent
interaction of radioactive materials with the environment and maintain radionuclide contamination of the
environment within regulatory limits, provided it is used according to the conditions anticipated for its use.

4. SRW conditioningoperations that produce waste packages suitable for safe storage and/or
transportation and/or disposal. Conditioning may include the conversion of the SRW to a stable form, enclosure of
the SRW in containers.

5. RW container — the vessel used for collection and/or transportation, and/or storage, and/or disposal of
RW.

6. Corrective actions — the actions taken to eliminate nonconformities and prevent their reoccurrence.

7. SRW management —all activities that are related to collection, transport, treatment, conditioning,

storage and/or disposal of the SRW.

8. Quality assurance of RW management (hereinafter - quality assurance) — planned and systematic
activity necessary to ensure that all RW management activities having an effect upon nuclear and radiation safety
are performed in compliance with the federal norms and rules in the field of nuclear energy use and with other
regulatory documents, and that the results satisfy to requirements.

9. Waste, radioactive — the materials in any forms, products, apparatus, equipment, biological items for
which no use is anticipated in the future and that contain radionuclides at concentrations exceeding levels set by
the federal norms and rules in the field of use of nuclear energy. Categorization of mentioned substances,
materials, products, apparatus, equipment, biological items as RW is decided by the operating organization and it
has to be justified in the design of the facility.

10. Waste, solid radioactive mixed — the SRW containing toxic and pathogenic materialsagosutbie,,
biologically active materials, putrescent and decomposed materials, strongly oxidizing agents, corrosive and
chemically unstable materials.

11. SRW treatment - koMnnekc TEXHONOMMYECKUX MPOLIECCOB, HaNPaBliEHHbIX HA YMEHbLUEHNe obbema
ob6pasoBaBLumxcsioperations intended to change the form of the SWR and to reduce its volume.

12. Quality assurance program - well-documented set of administrative and technical measures and
other measures related to quality assurance which allow management of operating organization and/or
organizations carrying out works and providing services for operating organizations, to make sure that all activities
having an effect upon nuclear and radiation safety are performed in accordance with the federal norms and rules
in the field of use of nuclear energy and other regulatory documents.

13. SRW collection — accumulation of SWR in primary packages at specially designed and engineered
places.

Note.

Polyethylene bags, crafts - bags, wooden and plywood boxes, metal and other enclosures preventing
release of radioactivity can be used as containers for primary packages.

14. RW package —packaging assembly (container) containing RW and the RW itself that intended for
transportation, and/or storage, and/or disposal.

15. RW storage - interim placement of SRW in vessels (storage facilities) where radiation protection and
isolation of SRW are provided with the intention of retrieving the SRW.12. KoHTeliHep manow rpy3onogbLeMHOCTH
(KMTI) (aHrnunckoe cokpalueHune IBC) - )eCTKMIN, MONY>KECTKUA UNN MATKUIA YNAKOBOYHbIA KOMMIEKT,KOTOPbIN:

6. py3oBOW KOHTEWHEpP - eaAuHWLA TPaHCMOPTHOrO O0OOpYAOBaHWS MHOTFOKPaTHOrO MPUMEHEHWS,
npegHasHayeHHasi Ans NepeBO3KU U BPEMEHHOro XpaHeHusi rpy3oB 6e3 NpoMeXxXyTOouHbIX neperpysok, yaobHas
ANS MEXaHW3NPOBAHHOWM 3arpysku WU pasrpysku, NOrpysku U BbIFPY3KW, BHYTPEHHUM 0O6bemoMm, pasHbiM 1 M3 u
6onee. K manbiM rpy3oBbIM KOHTEMHEpPaM OTHOCHATCS rpPy30Bble KOHTEWHEpPbI, Y KOTOPbIX OAWH M3 rabapuTHbIX
pasmepoB He 6oree 1,5 M unu BHyTpeHHW oO6bem He Gonee 3 m3. Jliobon Apyron rpy3oBOW KOHTEWHEp
cumTaeTcs 6oMbLIMM rpy30BbIM KOHTEWHEPOM. ['py30BON KOHTEMHEP MOXET MCMOoNb30BaTbCA ANS BbIMOMHEHUS
dYHKUMIA TPAHCMOPTHOrO NakeTa.

MpumeyaHne. TepMyH He BKIIOYAET NOHATVE Tapa, ynakoBka, TpPaHCNOpPTHOE CPEeACTBO.

"py30Bble KOHTENHEPbLI NOAPA3AENATCA Ha yHUBEPCalbHbIE 1 CneumMann3mpoBaHHbIe.

6.1. YHuBepcanbHbI KOHTENHEp - rPY30BON KOHTEWHEP ANSA LWTYYHbIX rPYy30B LUMPOKON HOMEHKNaTypbl,
YKPYMHEHHbIX FPY30BbIX €4NHULL U MENKOLITYYHbIX FPY30B.

6.2. CneunanuavMpoBaHHbI KOHTEMHEP - FPY30BOW KOHTEWHEP AN rPy30B OrpaHU4eHHON HOMEHKNATYPbI
Unn rpysoB oTAenbHbIX BUAoB. Cpean cneumannsnpoBaHHbIX KOHTEMHEPOB pas3nuyatoT rpynmnosble (AN rpynnbl
OOHOPOAHBLIX  TPY30B),  U30TEPMMYECKMe,  UHAMBMAyanbHble  (ONA  OTAENbHbIX  BUOOB  IPy30B),
KOHTENHEPbI-LUMCTEPHbI (AN XUOKUX FPY30B, ra3oB UM CbiMyynx rpy3oB) n apyrue.

41. TpaHcnopTupoBaHue (nepeBo3ka) - MepemelleHMe rpy3a OT rpysooTnpaButens Ao
rpysonony4yaTens, BKIOYas TPaH3NTHOE XpaHeHne, MOrpy3Ky W BbIrPy3Ky B MyTW.
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46. TpaHCMOPTHbLIN YNaKOBOYHbIA KOMMMEKT (YNakoOBOYHLIA KOMMIEKT) - COBOKYMHOCTb KOMMOHEHTOB,
HeobXoaMMbIX AN pasMeLLEeHNs 1 yaepKaHusa pagnoakTUBHOTO COAEPXMMOTO.

YNakoBOYHbIN  KOMMMEKT MOXeT, B YacTHOCTW, coAaepXaTb OAHY WM  HECKOMNbKO EeMKOCTEN,
copbupytolime BellecTBa, AMCTAaHUMOHUPYIOLLME KOHCTPYKLUW, YCTPOWCTBA ONSA 3aluWTbl OT M3NyYeHWir, Ans
OXNaXAeHUst U TEennoBOW MU30MAUMM, amMopTU3aTopbl. YNaKOBOYHBIA KOMMMEKT MOXeT ObiTb B BuAe SALUMKA,
KOpoOKkK, BOYKM UNM aHanornyHbIX EMKOCTEN, NN MOXET NpeAcTaBnsATb cobol rpy30BON KOHTEWHEP, pe3epByap
UNW KOHTEVHep Manou rpysonogbemHocTy (KMI).

28. PagmaumoHHasa ynakoBka (ynakoBka) - TPaHCMOPTHbIA YNakOBOYHbLIA KOMMNMEKT C Haxogawmmcs B
HEM paanoaKTUBHLIM COAEPXKUMbIM, MOATOTOBIEHHbIV A1 NEPEBO3KM.

47. YpgenbHas akTMBHOCTb (M30TOMa, mMaTepuana) - akTMBHOCTb €4UHWLbI MacCbl JAHHOro mM3oTona
(maTtepunana). [lna mateprana akTMBHOCTb AOMKHa ObITb 4OCTAaTOMHO paBHOMEPHO pacnpegerneHa no oobemy.

48. YnpolleHHas (ocBOOOXAEHHas) ynakoBKa - YMNaKOBOYHBLIA KOMMMEKT MPOCTON KOHCTPYKLMM,
codepXalUMii HacToNbKO Manoe KONMMYeCcTBO PafgMoOaKTMBHOIO MaTtepuana, Y4To Npu ee TpPaHCnopTUpOBaHUU
AOIMKHbI BbIMOMHATECA MUHMMarbHblEe TpeboBaHna 6e3onacHoCTw.

TOPbIX OAMH 13 rabapuTHbIX pa3mepoB He Gonee 1,5 M unu BHYTpeHHUI 0b6bem He Gonee 3 m3. Jlrobon
OPYro rpy3oBOM KOHTEMHep cuyuMTaeTcs OonbluMM rpy30BbiIM KOHTEWHepoM. [py30BOW KOHTEWHEpP MOXeT
MCMNOMnb30BaTbCA ANs BbIMONHEHUS PYHKLMI TPAHCMOPTHOrO nNakeTa.

MpumeyaHue. TepMunH He BKMIOYaeT NOHATUE Tapa, ynakoBKa, TPaHCMOPTHOE CPEACTBO.

"py30Bble KOHTENHEPLI NOAPA3AENATCA Ha yHUBEPCAlbHbIE U Cneumann3mpoBaHHbIe.

6.1. YHuBepcarnbHbIl KOHTEHEP - FPY30BOW KOHTENHEP ANS LWTYYHbIX rPYy30B LUMPOKOW HOMEHKNaTypbl,
YKPYMHEHHbIX FPY30BbIX €4UHUL, U MENKOLUTYYHbIX FPY30B.

6.2. CneunanuavpoBaHHbIA KOHTENHEP - FPY30BOW KOHTEWHEP AN rPy30B OrpaHN4eHHON HOMEHKNATYpbl
UnNn rpysoB OTAenbHbIX BUAoB. Cpean cneumannsmpoBaHHbIX KOHTEMHEPOB pa3nuyaroT rpynnosble (Ans rpynnb
OOHOPOAHBLIX  TPy30B),  U30TEPMMYECKME,  UHAMBMAYyanbHble  (ONA  OTAENbHbIX  BUOOB  TPy30B),
KOHTENHEpPbI-LUUCTEPHbI (NS XXUOKUX FPY30B, ra3oB UM CbiMyynx rpy3oB) 1 Apyrue.

41. TpaHcnopTupoBaHue (nepeBo3ka) - MepeMelleHne rpy3a OT rpy3ooTnpaBuTens [o
rpysononyyartens, Bknoyasi TpaH3UTHOE XpaHeHue, NOrpy3Ky 1 BbIrPY3Ky B MyTW.

46. TpaHCMOPTHLIN YNAKOBOYHLIN KOMMMEKT (YNakOBOYHbLIA KOMMIEKT) - COBOKYMHOCTb KOMMOHEHTOB,
HeobXxoaMMbIX AN pa3MeLLEeHNst U yaepXKaHUs pagnoakTUBHOIO COAEPXKMMOTO.

YNakoBOYHbIN  KOMMIEKT MOXET, B YaCTHOCTW, coAepXaTb OAHY WM HECKOSIbKO EeMKOCTEN,
copbupylolime BellecTBa, AMCTAHUMOHUPYIOLLME KOHCTPYKLUUW, YCTPOWCTBA ONSA 3alUWTbl OT M3NyYeHWr, Ans
oXnaxaeHns U TennoBOM MU30MAUMM, amopTU3aTopbl. YMNakOBOYHbLIN KOMMMNEKT MOXeT ObiTb B BuAe SALLMKA,
KOpo6kK, BOYKM UNM aHanornYHbIX EMKOCTEN, NN MOXET NpeacTaBnsaTb cobon rpy3oBON KOHTEWHEpP, pesepayap
UNN KOHTEWHEP Marnou rpysonogbemHocTy (KMI).

28. PagmaumoHHas ynakoBka (ynakoBKa) - TPaHCMOPTHbIA YNaKOBOYHbIA KOMMMEKT C HaxoOawmuMcs B
HeM pagnoaKTUBHbBIM COAEPKUMbIM, MOATOTOBIEHHbIV AN1A NEPEBO3KM.
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2. OBJECTIVE AND APPLICATION

2.1. The present document establishes safety requirements for collection, treatment, storage and
conditioning of SRW at nuclear installations, radioactive sources, facilities for storage of nuclear materials and
radioactive substances, facilities for storage/disposal of radioactive waste (hereinafter - storage/disposal
facilities).

2.2. The document applies to nuclear installations, radioactive sources, storage/disposal facilities which
are being designed, constructed, operated or decommissioned in the framework of SRW collection, treatment,
conditioning, storage and disposal activities.

2.3. The present document do not apply to:

. spent nuclear fuel management;

. management of SWR resulting from mining and millingpya of radioactive ores and other mineral
resourcesBelLLecTB;

. management of SWR resulting from remediation of areas contaminated with radioactivity.

3. GENERAL SAFETY REQUIREMENTS
FOR COLLECTION, TREATMENT, STORAGE AND CONDITIONING
OF SOLID RADIOACTIVE WASTE

3.1. Technical means and organizational measures to provide radiation safety during collection,
treatment, conditioning, storage and disposal of SRW at nuclear installations, radioactive sources, storage
facilities shall be established on the basis of maximum allowable SRW activity in these facilities and shall keep
radiological impact on workers (personal), the general public and the environment within limits established by the

Safety Radiation Norms (NRB-99), federal norms and rules in the field of use of nuclear energy and other
normative documents.

3.2. Specific technical measures for safe collection, treatment, conditioning, storage and disposal of
SRW developed in accordance with the requirements of the present document, the federal norms and rules in the
field of use of nuclear energy and other regulatory document, must be provided by the design of nuclear
installations, radioactive sources, storage/disposal facilities.

If such regulatory documents are not available, planned technical measures have to be specified and
justified in the design of nuclear installations, radioactive sources, storage/disposal facilities in accordance with
state-of-the-art science and technology.

3.3. Requirements related to design, manufacturing and assembling of the equipment used for collection,
treatment and conditioning of SRW and design of relevant systems (components) of nuclear installations,
radioactive sources, storage/disposal facilities, as well as classification of the systems (components) and
equipment used for collection, treatment, storage and conditioning depending on their purpose, their safety
importance, their safety function and their seismic, fire and explosive categories are set by the federal norms and
rules in the field of use of nuclear energy related to regulation of the safety of nuclear installations, radioactive
sources, storage/disposal facilities, and the present document.

3.5.4 Design and reliability of systems (components) of nuclear installations, radioactive sources,
storage/disposal facilities, documentation and operations associated to collection, treatment and conditioning of
SRW are subject to quality assurance according to the quality assurance program developed by operating
organizations and/or organizations carrying out works and providing services for operating organizations and shall
meet the federal norms and rules in the field of use of nuclear energy and other regulatory documents.

3.4.1 Quality assurance program is aimed at providing:

. effective training, re-training and qualification for the workers (personal);

. minimization of generated SRW with regard to its activity and quantity;

. quality control of purchased equipment, components and materials;

. adequate and detailed information on quantitative and quality inventory of SRW at the places
where it is generated, collected, treated, stored and conditioned;

. quality control of operations related to collection, treatment, storage and conditioning of SRW;

. organization of the SRW quality criteria system that collected, treated, stored and conditioned
SRW shall meet after collection, treatment, storage and conditioning;

. utilization of metrological testing and certifying techniques for quality control of the SRW and
packages containing conditioned waste;

. organization of quality control of the SRW and packages containing conditioned waste;

. organization of the system related to documentation and data recording during collection,
treatment, storage and conditioning of SRW, including identification and labeling of RW
packages.

3.4.2. While establishing SRW quality criteria the main characteristics of the SRW, container and
packages of SRW have to be considered depending on the SRW management stage.
3.4.2.1. Characteristics of SRW:
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L] origin, physical form and chemical content;

L] total activity;

. radionuclide content, specific a- and B-activity, equivalent dose rate.

3.4.2.2. Characteristics of SRW container:

. corrosion resistance, radiation resistance, configuration (geometrical dimensions) - for a metallic
container;

. density, porosity, water permeability, gas permeability, frost resistance, radiation stability, stability

(resistance) to microorganisms, mold and fungi, fire resistance, configuration (geometrical
dimensions) - for a reinforced concrete container;

. other characteristics relevant to confining performance of the container.

3.4.2.3. Characteristics of SRW package:

L] radionuclide content, specific a- and B-activity, equivalent dose rate;

L] total activity;

. homogeneity (lack of cavities);

. mechanical strength (static, dynamic, impulsive loads), thermal stability and thermal cycle

stability, radiation resistance - for packages intended for disposal.
3.4.3. The SRW and conditioned waste quality control system shall include quality control related to:

L] SRW collection process;

. SRW intended to treatment;
L] SRW treatment process;

L] matrix materials;

. conditioned waste packages.

Content of quality control is specified in the design of nuclear installations, radioactive sources,
storage/disposal facilities and shall be such that it allows acquiring reliable information on the performances of the
SRW, matrix materials and conditioned waste packages.

3.4.4. The quality assurance program shall define the order and procedures of recording of
nonconformities (failures, malfunctions, deficiencies, deviations) of SRW and conditioned waste with regard to
quality criteria as well as procedures related to data collection, data processing and analysis of information
concerning the investigations of the nonconformities cases.

As a result of these investigations, corrective actions shall be identified and taken to preclude the
repetition of the occurrence.

3.4.5. The operating organization must control how the quality assurance program is implemented at
nuclear installations, radioactive sources, storage/disposal facilities by means of audits (inspections) which deal
with the following:

. verification of compliance of SRW collection, treatment, conditioning and storage processes with
operating parameters according to requirements of the federal norms and rules in the field of use
of nuclear energy and the conditions stated in the license issued by the State safety regulatory
authority in the field of use of nuclear energy;

. checking of operational availability of control systems;

. checking compliance of quality of SRW and conditioned waste packages with the quality criteria.

If during the checks (inspections) some nonconformities would be revealed, appropriate corrective
measures should be taken in all cases of nonconformities.

3.6. It shall be ensured during collecting, treating, storing and conditioning of SRW that:

. safety level during management of SRW as well as ionizing radiation sources is kept as required;
. unacceptable exposure of the workers (personal) is excluded;
. exposure of the workers (personal ) and the population is minimized to a reasonably practicable

level with regard to sanitary regulations, norms and hygienic specifications, economical and
social factors;

. occurrence of potential accidents which may lead to radiological consequences are prevented
and the consequences of accidents are mitigated, should they occur;

] reduction of SRW volume;

. preparation of SRW for disposal.

3.6. The classification of rooms for collection, treatment, storage and conditioning of SRW, depending on
associated fire and explosive hazards, shall be specified in the design of nuclear installations, radioactive
sources, storage/disposal facilities in accordance with requirements of the federal norms and rules in the field of
use of nuclear energy.

Specific technical and administrative measures necessary to provide fire and explosion safety during
collection, treatment, storage and conditioning of SRW have to be specified and justified in the design of nuclear
installations, radioactive sources, storage/disposal facilities.

3.7. The rooms designed for SRW treatment, storage and conditioning shall be equipped with ventilation
systems to prevent rooms and the environment to be contaminated with radioactivity and to provide normal
climatic conditions required for normal equipment operation.
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If dust may arise during SRW treatment, provisions shall be made to prevent dust release into working
rooms and/or the environment.

Contaminated air removed from the rooms and off -gas shall be treated prior to discharging to the
atmosphere.

3.8. During collection, treatment, storage and conditioning of SRW the following arrangements shall be
provided:

. technical and administrative measures to ensure physical protection of SRW;

. radiation control including: monitoring of surface contamination of rooms, equipment and

pipelines, equivalent dose rate measuring, SRW specific activity and radioactive content.

Means and extent of the radiation control are specified in the design of nuclear installations, radioactive
sources, storage/disposal facilities in accordance with requirements of sanitary regulations, norms and hygienic
specifications, the federal norms and rules in the field of use of nuclear energy.

TPUYECKMX MCTOYHMKOB UHULIMMPOBaHUSA B3pbIBa;

npyMeHeHne CUCTEM aBapUMHOMN 3aluTbl U CUrHaNU3auMm no NPEeBbILLEHNIO YCTAaHOBMEHHbIX YPOBHEN
KOHLIeHTpaLmMmM B3pblIBOOMNACHLIX cpes;

3awmTa obopynoBaHMa M NOMELLEHNIA OT paspyLLEHMs NMPpW B3pbiBE MPW NOMOLLM YCTPOWCTB aBapuUiHOro
cbpoca gaBnexus;

nNpYMeHeHne OorHenperpagnTenen, rmapo3aTBopoB, NHEPTHBIX (HE NOAAEPXMBAKOLUX FOPEHUE) ra3oBbIX
UM NapoBbIX 3aBEC;

NPUMEHEHNE CUCTEM aKTMBHOIO MOAAaBMEHUsI B3pbiBa C Yy4YacTMEM CPeACTB MpeaynpeauTensHon
curHanusauum.

MCNONb30BaHNE WHEPTHbIX Ta30B MNPW TEXHOMOMMYECKUX onepauuss ¢ CaMOBOCMIIaMEHSOLWMMUCS
MaTepuanamu

ucrnonb3oBaHne kabenew B MNOXapOCTOMKOM WCMOMHEHUU B CUCTEMax, MpU 3KCriyaTauum KOTOpbIX
BO3MOXXHbl BO3ropaHus 1 noxapbi;

MCNonb3oBaHMEe METOOOB W CPeAcTB MO OOHapyXeHuto UM npefoTBpalleHuio  obpasoBaHus
B3PbIBOOMNACHBIX KOHLIEHTPALMI ra3oB B 000pya0BaHUN 1 MOMELLIEHUSIX.

KoHKpeTHble TexXHW4Yeckne pelleHuss W OpraHmsaluoHHble MeponpuaTus no  obecneyeHuto
B3pbIBO3aLUMTbLl M MPOTUBOMNOXAPHON 3alnThl Npu c6ope, nepepaboTke, XpaHEHUN N KOHAUUMOHUPoBaHUM TPO
yCTaHaBnuBalTCAa U 0OOCHOBLIBAIOTCA B MPOEKTE SAEPHON YCTAHOBKM, PaAvMauMOHHOINO UCTOYHUKA W MyHKTa
XpaHeHust.

MpOBaTb B3pPbIB B3pbIBOONACHOW Cpeabl;

NpUMEHEHNe CPEACTB 3allnThl OT CTAaTUYECKOrO 3MEKTPUYECTBA, GyKaatoLLmnX TOKOB, TOKOB 3aMblKaHUS
Ha 3eMnio;

NPUMeEHEHNE B3PbIBO- NOXXapo3aLLMLLEHHOTO 3NEKTPO0OOPYAOBaHNS;

npuMeHeHne ObICTPOAENCTBYIOLWNX CPEeACTB  3aLUUTHOTO OTKITHOYEHUS BO3MOXHbLIX 3ITEKTPUYECKNX
WUCTOYHUKOB MHULIMMPOBAHWS B3PbIBa;

NPUMEHEHNE CUCTEM aBapUMHOWM 3alUTbl U CUrHanNM3auMmn No NPEBbLILEHNIO YCTAaHOBIEHHbIX YPOBHEN
KOHLIeHTpaLmMmM B3pbIBOOMNACHLIX cpef;

3awmTa obopyaoBaHNS U MOMELLEHWI OT pPa3pyLLUEHUS NPU B3pbIiBE MPU NMOMOLLM YCTPOWCTB aBapUNHOro
cbpoca gaBneHus;

npuMeHeHne orHenperpagnTenen, rmapo3aTBopoB, NHEPTHbIX (HE NOAAEPXKMBAKOLUX FOPEHUE) ra3oBbIX
WIN NapoBbIX 3aBEC;

NPUMEHEHNE CUCTEM aKTMBHOIO MOAAaBMEHUS B3pbiBa C Yy4YacTMEM CPeACTB MpeaynpeanTenbHoOn
curHanusauum.

MCNONb30BaHWE WHEPTHbIX ra3oB MNpPW TEXHOMOMMYECKUX onepauuss C CaMOBOCMIaMEHSOLWMMUCS
MaTepuanamm

ucrnonb3oBaHne kabenew B MNOXapOCTOMKOM WCMOMHEHUMU B CUCTEMax, Mpu 3KChiyaTauum KOTOpbIX
BO3MOXXHbl BO3ropaHus 1 noxapbi;

MCNONb30BaHME METOOOB W CPeAcTB MO  OOHapyxeHuto W npefoTBpalleHuio  obpas3oBaHus
B3PbIBOOMNACHbIX KOHLIEHTPaLMI ra3oB B 060pya0BaHUN 1 NOMELLIEHUSIX.

3.9. During collection, treatment, storage and conditioning of SRW containing nuclear fissile materials
the possibility of occurrence of a criticality accident shall be prevented.

The design and geometrical configuration of the equipment used for collection, treatment, storage and
conditioning of SRW containing nuclear fissile materials as well as operational procedures shall prevent criticality
occurrence.

The content of nuclear fissile materials in conditioned SRW and geometrical configuration of the
packages shall be such as it eliminates any possibility of criticality accident.

Areas where equipment used for collection, treatment, storage and conditioning of SRW containing
nuclear fissile materials is located shall be equipped with automated control system which shall be operated on a
permanent basis to detect criticality excursion.

Criticality safety during collection, treatment, storage and conditioning of SRW containing nuclear fissile
materials is regulated by the federal norms and rules in the field of use of nuclear energy related to nuclear safety.

3.10. During collection, treatment, storage and conditioning of SRW, possibility of decontamination of
equipment, pipelines, casks/containers and rooms shall be ensured. Surfaces of equipment and rooms used for
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collection, treatment, storage and conditioning of SRW shall be adequately corrosion-resistant to aggressive
conditions, have low sorbing capacity with respect to radioactive substances and be easily decontaminated.

3.11. Collection, treatment, storage and conditioning of SRW together with non-radioactive waste is
forbidden.

3.12. Collection, treatment, storage and conditioning of SRW shall be well documented in accordance
with the quality assurance program. At each stage of management of SRW packages, documents containing
basic information on the packages shall be attached to them, including:

3.12.1. For SRW collection stage:

. originating source;

L] inventory;

L] physical nature and chemical content;

L] total activity;

L] radionuclide content, specific a- and B-activity, date of the activity measurements;

. type of container (for SRW package);
. date of packaging (for SRW package);

. equivalent dose rate (for SRW package);

. surface contamination of the container (for SRW package);
. package identification (for SRW package);

. identification of storage location;

. compliance with quality criteria.

3.12.2. For SRW treatment stage:

. originating source;

. treatment technologies;

. inventory;

" physical nature;

L] chemical content;

. total activity;

. radionuclide content, specific a- and B-activity, date of the activity measurements ;

. type of container (for SRW package);
. date of packaging (for SRW package);

. equivalent dose rate (for SRW package);

. surface contamination of the container (for SRW package);

. package identification (for SRW package);

] identification of storage location;

3.12.3. For SRW conditioning stage:

. originating source;

Ll inventory;

Ll treatment technologies;

. conditioning technologies;

. total activity;

L] radionuclide content, specific a- and B-activity, date of the activity measurements;

. type and identification of container (for SRW package);

. date of packaging (for SRW package);

L] surface contamination of the container, equivalent dose rate of the package, date of the activity
measurements;

. package identification;

. identification of storage location.

For sealed radionuclide sources the following data are indicated: manufacturing identification number,
production date, certificate number, type of radiation; activity at the date of production, equivalent dose rate, date
of its withdrawal.

4. SAFETY REQUIREMENTS FOR COLLECTION OF SOLID RADIOACTIVE WASTE

4.1. Collection of SRW is a compulsory preparation stage to waste treatment, storage and conditioning
and shall be performed in such a way to ensure that release of radionuclides to the environment is within the
limits set by sanitary regulations, norms and hygienic specifications, federal norms and rules in the field of use of
nuclear energy by accumulation of the SRW in specified equipment.

4.2.During its collection stage, SRW shall be segregated according to its specific activity and
radionuclide content (including alpha- radionuclides), physical nature and with consideration of the anticipated
method of waste treatment.
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Depending on waste treatment method, the SRW falls into the following categories: compactable,
burnable, fragmentable, easily melted and non-treatable waste.

4.3. Collection of SRW shall be performed with respect of the requirements listed in the chapter 4.2 of
the present document, in order to ensure a reasonable minimization of radiation exposure of the workers
(personal). The sequence of operations related to collection of SRW is specified and justified in the design of
nuclear installations, radioactive sources, storage/disposal facilities.

4.4. SRW shall be collected at specially designed and appropriately equipped places. The collection
areas and containers for SRW shall be located as close as possible of a place of waste generation.

4.5. Explosive and flammable SRW shall be separately collected.

4.6. SRW containing only radionuclides with half-life lower than 15 days shall be separately collected
and temporarily stored to allow their specific and total activity to decrease to a level at or below which radioactive
materials are exempted from regulation, according to the Basic sanitary rules for radiation protection
(OSPORB-99).

4.7. SRW shall be collected while using containers identified by labeling. 4.8. The surfaces of high sized
metallic SRW not open to treatment shall be decontaminated and covered with a protective layer to prevent
dispersal of radionuclides into the environment.

4.9. The metallic SRW subjected to melting shall be collected separately from other SRW.

4.9.0Metallic SRW of low level specific activity and surface contamination shall, if necessary, be
decontaminatedAfter decontamination, the SRW are subjected to radiation control and then, depending on the
results of the control, they can be either transferred to further treatment, storage and/or disposal or exempted
from RW categoryThe requirements concerning means and methods of decontamination of the metallic SRW and
radiation control of SRW are established by the regulatory documents.4.10.1Spent sealed radionuclide sources
shall be collected separately from other SRW in places especially intended for this purpose. Spent sealed
radionuclide sources shall be collected in transportation packing casks such as KTB and etc.

KAK PA3OENUTb NPU CBOPE:

oTXoAbl MEAMUWHBI U OTXOAbl AC UINU NTL,

4.6. lpu c6ope TPO OdosmkHbI ucnonb30eambCs cheyuanbHasi yHuguyupogaHHasi mapa u
mpaHcrnopmHblie KoHmelHepbl. Tapa u KOHmMeliHepbl OO/KHbI UMemb YHUUUUPOBAHHY IO
udeHmMuguKayuoOHHYO MapKupoeKy U OOJKHbI 6bImb cHab)XeHbl HadnucsMuU, xapaKmepu3yruw,umu?2
SRW subjected to incineration and/or compacting can be packaged into multi-layer paper or polyethylene bags
and shall be placed into containers, which provide radiation protection of the workers (personal). TPO.

5. SAFETY REQUIREMENTS
FOR TREATMENT AND CONDITIONING
OF SOLID RADIOACTIVE WASTE

5.1. Treatment and conditioning of SRW shall provide a reduction of its volume and conversion of the
waste to a form suitable for safe transportation and/or storage and/or disposal

5.2. Treatment of SRW may be performed by incineration, compaction, crushing/grinding
(fragmentation), melting (for metal waste). Other SRW treatment methods may be used if they are developed in
accordance with state-of-the-art science and technology. Specific methods and technologies for SRW treatment
are specified and justified in the design of nuclear installations, radioactive sources, storage/disposal facilities.

5.3. To reduce the volume of combustible SRW and eliminate fire risk during its storage, transportation
and disposal, this waste shall be incinerated.

5.3.1. The following means shall be provided for incineration of the SRW:

. cleaning up system for off gas generated by incineration of the SRW in order to reduce
radioactive contamination and chemical toxic content to levels set by the Safety Radiation Norms
(NRB-99) and the federal norms and rules in the field of use of nuclear energy;

. monitoring of incineration process parameters including: tremnepaTypaemperatures and
pressures (reduced pressure) in the incineration furnace, contents of explosion-hazardous
components, radionuclide content of off-gas streamsconpoTuBneHue;

L] automated and/or remote control of the incineration process;
. decontamination of equipment and rooms;
. fire-alarm and fire-fighting systems.

5.3.2. NapameTpbiThe process operating conditions for incineration of SRW shall lead to a complete
oxidization of intermediate combustion and pyrolysis products.

5.3.3. SRW transferred to incineration shall be subjected to an acceptation test control. The SRW
containing explosion-hazardous materials must not be incinerated. The content of polyvinylchloride and other
materials which can generate, as a result of incineration, aggressive and toxic substances in quantities exceeding
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levels set by regulatory documents shall be limited in the SRW to be incineratedContent of the radionuclides:
“12%3nd ®in incinerated SRWshall not exceed acceptable level for discharge of radioactive substances from
incineration furnace to the atmosphere.Incineration of SRW together with non-radioactive waste is prohibited.

5.3.4.5.3.6. The ashes arising from SRW incineration shall be converted to an immobilized monolithic
form.

5.4. To reduce the volume, noncombustible SRW should be compacted.

5.4.1 The technical means implemented for compaction of SRW shall be provided in order to:

- prevent dispersal of dust and radioactive aerosols to the atmosphere;
- remove and collect water moisture exuded from compacted SRW;

. pack compacted waste into containers;

. enable automated and/or remote control of the process.

5.4.2. SRW subjected to compaction shall undergo inspection tests.
SRW containing the following substances must not be compacted:

. percentage of moisture higher than 1% of waste weight;

. pyrophoric and explosive materials at a concentration that may cause an explosion of the
materials when being compressed;

. nuclear fissile materials in an amount that cxatne kotopbix may result in criticality occurrence

when being compressed.

The compaction of SRW together with non-radioactive waste is forbidden.

5.5. To reduce the volume, non combustible and non compactable SRW should be fragmented by
chipping or cuttingHecxurae.

During fragmentation of SRW, measures for cleaning air in the operation area from radioactive dust and
aerosols shall be provided, precluding transfer of radioactive materials to working rooms and the environment in
such an amount that could lead to exposure exceeding dose limits set bynpusogswmx sanitary regulations, norms
and hygienic specifications, federal norms and rules in the field of use of nuclear energy.

To reduce the volume, metallic SRW shall be decontaminated.

5.6. To reduce the volume of metallic SRW and to partially or completely decontaminate the metallic
SRW by removing radionuclides in slag, the SWR shall be melted.

5.6.1. The following technical methods shall be implemented during melting of SRW:

. radiation control of SRW, including:

surface contamination;
equivalent dose rate;
specific activity;
radionuclide content;
automated and/or remote process control;
. control, including the following parameters:
temperature in furnace;
contents of radionuclides in off gas streams after decontamination;
differential pressure in the off- gas treatment system filters;
decontamination of equipment and working rooms;
fire — alarm and fire-fighting systems.

5.6.2. The SRW transferred to the melting unit shall be cleaned up from organic coatings and inorganic
materials as carefully as possible.

5.6.3. The SRW transferred to the melting unit, if necessary, shall be crushed (fragmented) up to the
sizes that allow feeding of the melting furnace. For fragmenting metallic SRW, the methods such as mechanical
cutting, thermal cutting (gas-flame, plasma arc cutting etc.) shall be used as well as other methods, which provide
a minimum level of radioactive contamination of surfaces and air of working rooms.

5.6.4. During melting of SRW, off- gas streams shall be decontaminated from radionuclides to levels set
by sanitary regulations, norms and hygienic specifications, federal norms and rules in the field of use of nuclear
energy as well as from toxic hazardous materials whose discharge to the environment is limited.

5.6.5. Secondary waste generated from melting of metal SRW (slag, spent components of the furnace,
spent filters of off-gas treatment systems etc.) are subjected to collection, storage, treatment and conditioning in
accordance with requirements of the present document.

5.7. The SRW conditioning shall provide a conversion of SRW to forms suitable for subsequent
transportation and/or storage and/or disposal.

5.8. Depending on the characteristics of SRW and options for the subsequent management of
conditioned SRW, including its transportation and/or treatment and/or storage and/or disposal, the conditioning of
SRW should include one of the following operations or their combination:

. enclosing SRW into containers;
L] enclosing and embedding SRW in container;
" overpacking of SRW container.
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5.9. The methods and means for SRW conditioning used in accordance with the requirements of the
present documents and other federal norms and rules in the field of use of nuclear energy shall be justified in the
design of nuclear installations, radioactive sources, storage/disposal facilities.

5.10. When planning methods and means of conditioning of SRW, the following aspects shall be taken
into account:

. characteristics of SRW subjected to conditioning;

. methods of the subsequent management of the conditioned SRW including treatment and/or
transportation and/or storage and/or disposal;

. quality criteria established for the subsequent management stages.

5.11. Radionuclide content, specific activity, total activity in RW package, equivalent dose rate at the
surface of container, contamination of external surface of the container shall meet the SRW quality criteria
accepted for subsequent management stages. The waste package shall prevent unacceptable dispersion of
radionuclides to the environment.

The quality performances of packages of embedded SRW shall be the same as for solidified liquid
radioactive waste as it is established in the document “Collection, treatment, storage and conditioning of liquid
radioactive waste. Safety requirements”.

5.12. The package of conditioned SRW shall not contain:

. strongly oxidizing agents and chemically unstable materials;

L] corrosive substances;

L] toxic, pathogenic and infectious materials;

. biologically active materials;

. pyrophoric, explosive and fire- hazardous materials;

. materials that can detonate or decompose by explosion ;

. materials that can react exothermally and explode with water;

. materials containing or capable to generate toxic gases, vapors or sublimates.

The percentage of liquid in packaged waste shall not exceed 3 %.
5.13. The choice of the design of the container and the choice of its structural materials shall be based

on:
. physical and chemical performances(characteristics) of SRW;
. options for the subsequent waste package management;
. quality criteria established for the subsequent waste management stages.

5.14. The design of the container and structural materials of the container shall ensure its integrity and
efficiency, including structural strength characteristics, during a subsequent waste package management stage.

5.15. The structural materials of the container and materials used for coating of surfaces shall ensure
protection against weather impact and provide possibility of decontamination.

5.16. If method, place and specific schedule of disposal of conditioned SRW couldn’t be specified in the
design of nuclear installations, radioactive sources, storage/disposal facilities, the container shall keep its integrity
during all anticipated period of storage prior to disposal and shall prevent unacceptable release of radionuclides
from the package. The container shall ensure a possibility of:

. retrieving of waste package from storage facility at the end of storage period;
. overpacking;

. transportation of waste package for disposal;

. package handling during disposal operations.

5.17. If waste package does not meet waste quality criteria established for transportation and/or storage
and/or disposal, then additional overpacking shall be used to exclude nonconformities.

5.18. The waste containers and packages intended for long-term storage and/or disposal have to be
licensed.

5.19. The storage of conditioned SRW shall be performed in specially equipped facilities with a system of
barriers preventing release of radionuclides to the environment in amount exceeding levels set by sanitary
regulations, norms and hygienic specifications, federal norms and rules in the field of use of nuclear energy.
Technical characteristics of barriers, storage periods of conditioned SRW and number of barriers shall be
specified and justified in the design of nuclear installations, radioactive sources, storage/disposal facilities in
accordance with the requirements of the present documents and federal norms and rules in the field of use of
nuclear energy.

6. SAFETY REQUIREMENTS FOR STORAGE OF SOLID RADIOACTIVE WASTE

6.1. During SWR storage, it shall be ensured that SRW are stored in a way excluding:
- unacceptable exposure of workers (personal);
. unacceptable exposure of the public;
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. release of radionuclides to the environment in amount exceeding levels set by sanitary
regulations, norms and hygienic specifications, federal norms and rules in the field of use of
nuclear energy.

6.2. Engineering and organizational measures for safe SRW storage shall be anticipated in the design of
nuclear installations, radioactive sources, storage/disposal facilities and acceptable volume of SRW, radionuclide
content, activity level and storage period shall be established and justified as well.

The admissible storage period of spent sealed radionuclide sources shall be defined on the base of the
state of their cladding, the time during which the matrix material keeps its safety-related properties, the storage
type and the time during which the barriers keep their containment properties.

6.3. Large bulks of SRW shall be stored in specially equipped facilities or in specially created sites with a
system of barriers preventing release of radionuclides to the environment in amount exceeding levels set by
sanitary regulations, norms and hygienic specifications, federal norms and rules in the field of use of nuclear
energy. Requirements related to the barriers preventing release of ionizing radiation and radioactive substances
to the environment are set by the federal norms and rules in the field of use of nuclear energy. Required
performances of the barriers are specified and justified in the design of nuclear installations, radioactive sources,
storage/disposal facilities in accordance with the requirements of the present document and other federal norms
and rules in the field of use of nuclear energy.

6.3.1. The design and the structural materials of the storage unit shall:

. prevent release of radionuclides into the environment in an amount exceeding the levels set by
sanitary regulations, norms and hygienic specifications, federal norms and rules in the field of use
of nuclear energy;

. ensure a life time of the storage facility not lower than the life time of nuclear installations,
radioactive sources, storage/disposal facilities.

6.3.2. Technical means shall be provided at SRW storage in order to:

. decontaminate internal storage facility surfaces;

. inspect, audit and retrieve SRW from the storage facility;

. enable remote control during transfer of SRW containers in the case of high equivalent dose

rates;

. collect and remove humidity from the storage unit;

. provide fire -alarm and fire- extinguishing systems (in case of combustible SRW);

Ll provide ventilation;

. provide radiation monitoring.

6.3.3. Additionally, for those storage facilities where level activity is high, the following provisions shall be
made:

. control of air temperature in the storage facility;

. control of hydrogen concentration in air in the storage facility;

. control of the radionuclides concentration in air of the storage facility;

. cooling of SRW placed in the storage facility.

6.3.4. Observational boreholes for sampling of groundwater shall be provided around SRW storage
facilities. The number and the location of the observational boreholes are established and justified in the design of
nuclear installations, radioactive sources, storage/disposal facilities.

6.4. The storage of small amount of SRW shall be carried out in specially equipped rooms. Location and
equipment of the storage rooms for small amount of SRW and the conditions of its storage shall be in compliance
with the requirements of the Basic sanitary rules for radiation protection (OSPORB-99) and other federal norms
and rules in the field of use of nuclear energy.
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