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Circuit of RAW and TW maintenance at NPS and NTS 
vessels scrapping at the SRY “Nerpa”. 
Ensuring of radiating and ecological safety.

IAEA CONTACT EXPERT GROUP WORKSHOP
on problem of the nuclear technological service vessels and the surface ships with 

nuclear power installations scrapping 
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Ecological safetyEcological safety
Nuclear safety is 

provided with
unloading of nuclear material from NPS reactors and NTS 
vessels’ depositories. Prepared for storage objects are not 
nuclear dangerous. 

Radiating safety is 
provided with

Safety during 
toxic waste 
handling is 

provided with

installation of additional biological protection upon results of 
radiating inspection with a view of non-exceeding of the scale-
radiation doze of 100 mkZ/h from the hull on a distance of 1 m 
in all directions

industrial waste products localization, classification, collection
and transportation for processing and burying

reliable isolation of ionizing radiation sources and exception of 
migration of radio–nuclides from the source into environment 
by performance of the project documentation requirements 
during preparation of the object (additional bulkheads, 
anticorrosive covering, etc.)

ecological monitoring for the air, ground, sewage and water 
areas conditions

Experience of NPS and NTS vessels scrapping Experience of NPS and NTS vessels scrapping 
at the SRY “Nerpa”at the SRY “Nerpa”

The SRY “Nerpa” has a huge experience of scrapping the NPS, including 
damaged ones;

The SRY “Nerpa” has scrapped all NPS multi-compartment units until recently 
stored afloat in Sayda Bay;

·

NPS K-19 NPSMC “Kursk” SSBN Victor class NPS

Multi-compartment unit afloat Multi-compartment unit in dock
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Experience of NPS and NTS vessels scrapping Experience of NPS and NTS vessels scrapping 
at the SRY “Nerpa”at the SRY “Nerpa”

The SRY “Nerpa” keeps the yards of the reactor compartments temporary 
storage afloat and on the stable ground and provides safe storage of more than 
60 RC units;

The SRY “Nerpa” approves direct participation in implementation of the project 
on construction of RC long-term storage yard in Sayda Bay, which is created 
within the frameworks of the “Global Partnership…” program;

TSY “Sayda” RC TSY at the SRY “Nerpa”

RC LTSY “Sayda” 
under construction

 

Experience of NPS and NTS vessels scrapping Experience of NPS and NTS vessels scrapping 
at the SRY “Nerpa”at the SRY “Nerpa”

The SRY “Nerpa” repeatedly carried out dock repairs of NTS vessels basing in 
Northern region of Russia.

The SRY “Nerpa” performed works on preparation of FTB “Lepse” and FTB PM-
50 for safe storage afloat. The shipyard has developed the basic technological 
circuit and the basic technical solutions on FTB “Lepse” scrapping on its 
capacities.

FTB “Imandra” Malina class 
FTB

Hall 
package
PM-50
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Radioactive and toxic waste handling

Radioactive
waste

formation

Toxic 
waste 

formation

Liquid RAW Solid RAW Liquid TW Solid TW

Radiating and
ecological safety

ensuring

Personnel training, 
certification, admission 

to works

Division into zones and 
localization of wastes 

formation places

Monitoring for emissions 
in atmosphere

Monitoring for emissions 
In basin

Monitoring for the soil and 
natural deposits conditions

Personnel health monitoring

Radioactive waste handlingRadioactive waste handling

Classification of liquid and solid radioactive waste products by a specific radio-
activity:

Waste product 
category

Specific activity, kBk/kg

beta-radiating
radio-nuclides

alpha-radiating
radio-nuclides

trans-uranous
radio-nuclides

Low-active less than 103 less than 102 less than 10

Mid-active from 103 to 107 from 102 to 106 from 10 to 105

Highly active more than 107 more than 106 more than 105

Radioactive waste products on a modular condition are subdivided onto 
liquid, solid and gaseous, and are divided onto categories according to the 
requirements of “Basic sanitary rules of the radiating safety ensuring" 
OSPORB-99 and SPORO-2002.
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LiquidLiquid radioactive wasteradioactive waste

During NPS and NTS vessels scrapping the sources of LRW formatioDuring NPS and NTS vessels scrapping the sources of LRW formation aren are::
••Liquids fromLiquids from II и и IIIIII circuits of SPIcircuits of SPI
••Liquids fromLiquids from drainagedrainage and biological protection tanksand biological protection tanks;;
••Deactivation liquidsDeactivation liquids;;
••Liquids from the NTS vessels’ special tanksLiquids from the NTS vessels’ special tanks;;
••RadioRadio--chemical laboratory liquidschemical laboratory liquids;;
••Liquids after people washing and from special laundryLiquids after people washing and from special laundry..

LRW 
discharging 
from NPS

LRW 
discharging 

from RCL

Discharged LRW 
collection into 
capacities

Collection of LRW from 
site “D” into FCDP-6 

capacity

LRW temporary storage in tank 
facility of covered slipway dock

LRW discharging into PEK-50

LRW temporary storage 
in PEK-50

LRW hand over to specialized enterprises for processing 

Liquid radioactive wasteLiquid radioactive waste
Basic technical infrastructureBasic technical infrastructure objects at the SRY “Nerpa”objects at the SRY “Nerpa” on LRW on LRW 
handlinghandling areare::

stationary and  temporary technological pipelines for the LRW restationary and  temporary technological pipelines for the LRW reception ception 
and distributionand distribution;;

tank facility of the covered slipwaytank facility of the covered slipway dock dock 
for the LRW collection and temporary for the LRW collection and temporary 
storagestorage;;

floating capacities PEKfloating capacities PEK--5050 for the for the 
LRW temporary storageLRW temporary storage;;

special capacities on FCDPspecial capacities on FCDP for the for the 
LRW temporary storage;LRW temporary storage;
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Solid radioactive wasteSolid radioactive waste
During NPS and NTS vessels scrapping the sources of SRW formatioDuring NPS and NTS vessels scrapping the sources of SRW formation aren are : 
• accessoriesaccessories, , pipelines of special systems from ships with NPIpipelines of special systems from ships with NPI and NTS vesselsand NTS vessels;;
•• equipment and metal constructions from MPS reactor compartment aequipment and metal constructions from MPS reactor compartment and NTS vesselsnd NTS vessels’’
special roomsspecial rooms;;
•• technical equipment meanstechnical equipment means, , individual protection meansindividual protection means, , ragsrags, , plastic compound and plastic compound and 
otherother auxiliary meansauxiliary means;;
•• fulfilled resourcefulfilled resource radioradio--nuclidenuclide sourcessources, , materialsmaterials, , wareswares, , equipmentequipment, , soilsoil, , and alsoand also
hardened LRWhardened LRW, , in which thein which the sspecific activity of radiopecific activity of radio--nuclides is more than the values nuclides is more than the values 
given in the given in the ““Radiating safety norms" NRBRadiating safety norms" NRB--99, and at unknown radio99, and at unknown radio--nuclide structure it nuclide structure it 
is more, thanis more, than::
-- 100 100 kBkkBk//kgkg for betafor beta--radiating radioradiating radio--nuclidesnuclides;;
-- 10 10 kBkkBk//kgkg forfor alphaalpha--radiating radioradiating radio--nuclidesnuclides;;
-- 1 1 kBkkBk//kgkg forfor transtrans--uranous radiouranous radio--nuclidesnuclides..

Approximate quantity of formed SRWApproximate quantity of formed SRW at single NPS scrappingat single NPS scrapping

1052,0-2,5Planks, electrical cable, plastic compound, etc.

1040,5Working overalls, wiping, rags, etc.

34,0-40,0Total

106-1081,5-2,0Technological equipping means

104-10830,0-35,0Demounted constructions

Specific activity kBk/kgApproximate quantity, tSRW denomination

SRW collection during NPS or NTS vessel scrapping

SRW sorting on places of its formation

SRW containers 
transportation by 
special track

Equipment 
deactivation from 
radioactive 
contamination

Non-radioactive 
equipment hand 
over to the scrap 
metal site

SRW package in 
special containers

SRW storage in 
structure of units 
in TSY “Sayda”

Temporary 
storage on SRW 

platform

Placing SRW 
containers in reactor 

compartment
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Toxic waste handlingToxic waste handling
At NPS and NTS vessels scrappingAt NPS and NTS vessels scrapping::
аа)) solid wastesolid waste;;
бб)) liquid wasteliquid waste, , sewagesewage;;
вв)) emissions into atmosphere from emissions into atmosphere from regular gaseous environmentsregular gaseous environments;;
гг)) emissions into atmosphere from thermalemissions into atmosphere from thermal cuttingcutting, , from weldingfrom welding, , from from 

preparation to thermal cuttingpreparation to thermal cutting, , from cable cuttingfrom cable cutting..
Classification of the formed waste products by danger degree is Classification of the formed waste products by danger degree is carried out on the carried out on the 

most dangerous component according to the requirements of the Rumost dangerous component according to the requirements of the Russian Federation ssian Federation 
Ministry of Natural Resources "Criteria of the dangerous waste pMinistry of Natural Resources "Criteria of the dangerous waste products reference to a roducts reference to a 
danger class to natural environment". The waste products danger danger class to natural environment". The waste products danger degrees are divided degrees are divided 
onto 5 danger classes accordinglyonto 5 danger classes accordingly::

1 1 –– eextremely dangerousxtremely dangerous;;
2 2 –– highly dangeroushighly dangerous;;
3 3 –– moderately dangerousmoderately dangerous;;
4 4 –– low dangerous;low dangerous;
5 5 –– practically harmless.practically harmless.
Waste productsWaste products accommodation is made only in the sanctioned places coordinatedaccommodation is made only in the sanctioned places coordinated

with CGSENwith CGSEN--120 and allowed by nature protection bodies of Murmansk region. 120 and allowed by nature protection bodies of Murmansk region. 
Discharge of any liquids into basins and reservoirs is strictly Discharge of any liquids into basins and reservoirs is strictly forbidden. Protection of an forbidden. Protection of an 
atmosphere is secured by local and stationary regular forcedatmosphere is secured by local and stationary regular forced--air and exhaust systems air and exhaust systems 
with filters for catching the atmosphere polluting substances.with filters for catching the atmosphere polluting substances.

Liquid toxic wasteLiquid toxic waste

Spent liquids of ships’ systems, lubricants of the equipment, mechanisms and 
devices concern to liquid waste products. 

At spent liquids discharge from the scrapped NPS:
a) regular technological means are applied;
b) pipelines tightness for exception of leakages is provided;
c) dry, cleared and tight containers are applied;
d) containers are filled according to the norms of filling (for mineral oil (oil, 

diesel fuel etc.) - 95 %, for hydraulic liquids, cold-agent 114В2, alkalis - 90 %);
e) after filling the container should be tightly closed. The design of container 

should provide tightness, safety at reloading and transportation, an opportunity  of 
discharging and monitoring of the liquids level. A material of container should be 
metal chemically proof to the concrete type of waste product. The container for 
mineral oil should be protected from static electricity.
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Circuit of liquid toxic waste handlingCircuit of liquid toxic waste handling

Diluting and 
discharge 

into 
sewerage 
structure

Discharge and collection into 
containers

Sampling for the control over 
conformity to the standard and 

the radiating control

Caustic potassium,
bi-chromium 

potassium solution

Degreasing on 
locally refining 

installation

Foam-former

Cold-agents

Hydraulic 
liquids

Use for technological needs

Storage of sub-standard liquids.
Storage after discharging.

Storage after use.

Mineral oil:
oils, diesel fuel, lubricants

Control over 
emissions

Use for technological 
needs

Radiating control 
over waste 
products

Hand over to Fleet

Burning in boiler-room

Temporary storage 
on workshops’ 

platforms

Radiating control over waste products

Control over flowing

Temporary storage in 
a warehouse

Solid toxic wasteSolid toxic waste
Waste products collection of is made during performance of dismounting works directly on 

object, during equipment disassembly in workshops.
Waste products collection is made according to the danger class, dimensions (packages, pieces, 

crumb, dust), fire danger, reuse.

Waste products collection on the NPS in places of their formation is carried out:
- into boxes with preliminary packing in a brown paper or in densely tied up polyethylene 

bags - for luminescent lamps or broken luminescent lamps (danger class 1);
- into multilayered paper densely tied up bags or fabric bags - for dry waste products (pieces, 

crumb on the basis of insulation FS);
- into pallets or containers – integral packages of special coatings (dander class 4 ).

Waste products collection with the purpose of accumulation on workshops’ platforms is 
carried out:

- into pallets – integral packages of special coatings (dander class 4); 
- into metal containers – asbestos containing and other waste products from bags (dander class 

4);  
- into metal containers with reliably closed covers on locks - wastes (dander classes 1, 2 and 3).

Containers for dangerous waste products collection (danger class 1, 2, 3) should correspond to 
the requirements of GOST 26319 with designation on an external surface of danger class signs in 
accordance with GOST 19433.
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Circuit of danger classes 1 and 3 Circuit of danger classes 1 and 3 
solid toxic waste handlingsolid toxic waste handling

Dismounting, collection, radiating control

Unbroken – container.
Broken – polyethylene bags - container

Warehousing (for 
unbroken lamps)

On open platform
(for broken lamps)

Radiating control and
sanitary-and-epidemiologic 

conclusion

Hand over to special enterprise for 
processing

Danger class 1 

Luminescent lamps

Danger class 3

Insulation (pieces, crumb)

Paper bags –
container

Storage on 
temporary platform

Radiating control

Transportation to the 
household waste ground

in Snezhnogorsk town

Circuit of danger class 4 Circuit of danger class 4 
solid toxic waste handlingsolid toxic waste handling

Dismounting, collection, radiating control

Special coatings packages
(rubber waste)

Storage on shop’s 
open platform

Reuse of standard 
packages

Radiating control. Calculation.
Sanitary-and-epidemiologic 

conclusion.

Rubber waste 
transportation 
for processing

Thermo-insulating mat

Calculation. Storage 
in shop’s warehouse

Repair and 
reuse

Insulations, ion-exchanging pitches, dunnage 
material, fluorine plastic, plastic compound, 

linoleum, textolite, polyethylene, rubber, 
ceramics, polyfoam

Collection into bags at demounting

Storage on shops’ open platforms

Collection into rubbish-collector

Transportation to the household 
waste ground in Snezhnogorsk town

Radiating control
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MEASURES ON RAW AND SNF HANDLINGMEASURES ON RAW AND SNF HANDLING

Purchase of motorPurchase of motor--
transport for SRW transport for SRW 
transportationtransportation

Mobile sanitary passes Mobile sanitary passes 
constructionconstruction

Manufacture of Manufacture of 
certified containers certified containers 
for SRW at the SRY for SRW at the SRY 
“Nerpa”“Nerpa”

Introduction of Introduction of 
new deactivation new deactivation 
methods and methods and 
meansmeans

Manufacture ofManufacture of filterfilter--
ventilating installations ventilating installations 
for reactor for reactor 
compartments and compartments and 
other SMZother SMZ

FTB “FTB “ImandraImandra”” ((OJSCoOJSCo
““MSCoMSCo””) ) attraction to attraction to 
works on SNF works on SNF 
unloading from NPSunloading from NPS

Solving problem of Solving problem of 
SRW conditioning SRW conditioning 
centre creation in centre creation in 
Murmansk regionMurmansk region

Deactivation site Deactivation site 
reconstruction reconstruction 

Stock of machineStock of machine--tools tools 
in operation in operation 
replacementreplacement. . 
Radiometric and radioRadiometric and radio--
chemical laboratories chemical laboratories 
rere--equipmentequipment

FTB repair and FTB repair and 
securing its constant securing its constant 
technical readiness at technical readiness at 
the SRY “Nerpa”the SRY “Nerpa”

Creation of SRW Creation of SRW 
packaging site at the packaging site at the 
SRY “Nerpa”SRY “Nerpa”

Construction of Construction of 
floating capacities floating capacities 
for LRWfor LRW

Creation of the AMSRC Creation of the AMSRC 
system at the SRY system at the SRY 
“Nerpa” with the data “Nerpa” with the data 
distribution to the city, distribution to the city, 
region, crisis centerregion, crisis center

CargoCargo--handling handling 
equipment site equipment site 
constructionconstruction

Reconstruction of Reconstruction of 
SRW temporary SRW temporary 
storage platform at storage platform at 
the SRY “Nerpa”the SRY “Nerpa”

New LRW tank New LRW tank 
facility facility 
constructionconstruction

Radiating monitoringRadiating monitoringSNF handlingSNF handlingSRW handlingSRW handlingLRW handlingLRW handling

MEASURES ON ECOLOGICAL MONITORIING AND MEASURES ON ECOLOGICAL MONITORIING AND 
REDUCTION OF SRY “NERPA” INFLUENCE OVER ENVIRONMENTREDUCTION OF SRY “NERPA” INFLUENCE OVER ENVIRONMENT

Purchase ofPurchase of contemporary contemporary 
equipment for laboratoriesequipment for laboratories

System of small polluting System of small polluting 
substances discharges’ substances discharges’ 
localization and coastal localization and coastal 
territories cleaningterritories cleaning

Development of sets of design Development of sets of design 
and organizational documentsand organizational documents
((taking into accounttaking into account STSSTS, , EIEEIE, , 
TTCTTC) ) forfor surface ships with surface ships with 
NPINPI

Automated control over Automated control over 
discharges into basins and discharges into basins and 
emissions into atmosphereemissions into atmosphere

Reconstruction of productive Reconstruction of productive 
sites’ ventilation systemssites’ ventilation systems. . 
Reconstruction of galvanic, Reconstruction of galvanic, 
chemical refining and chemical refining and 
neutralization sitesneutralization sites

Development of sets of design Development of sets of design 
and organizational documentsand organizational documents
((taking into accounttaking into account STSSTS, , EIEEIE, , 
TTCTTC) ) for technical bulk for technical bulk 
tankers (TBT for LRW)tankers (TBT for LRW)

Creation of uniform Creation of uniform 
technological chains of the technological chains of the 
toxic waste handling over the toxic waste handling over the 
regionregion

Reconstruction of sewerageReconstruction of sewerage
structuresstructures

Development of sets of design Development of sets of design 
and organizational documentsand organizational documents
((taking into accounttaking into account STSSTS, , EIEEIE, , 
TTCTTC) ) for floating technical for floating technical 
bases of rechargingbases of recharging

Development of regulations Development of regulations 
on ecological safety secure on ecological safety secure 
during fulfillment of works during fulfillment of works 
with toxic wastewith toxic waste

Solid TW processing siteSolid TW processing site::
-- incineratorincinerator;;
-- rubber and cable waste rubber and cable waste 
processingprocessing

Development of sets of design Development of sets of design 
and organizational documentsand organizational documents
((taking into accounttaking into account STSSTS, , EIEEIE, , 
TTCTTC) ) for each NPS project for for each NPS project for 
each enterpriseeach enterprise

Polluting factors monitoringPolluting factors monitoringInfrastructure creation and Infrastructure creation and 
reconstructionreconstruction

Development of projects on Development of projects on 
objects scrappingobjects scrapping


