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Radiation Protection at INPP = NUCLEAR

BN POWER PLANT

Content:
Requirements for work at INPP controlled area
|. Radiation Protection procedures for controlled area

|l. Work organization procedure (order) at INPP control area

V. Radiation Protection procedures during RAW treatment

V. RS requirements at Steam Drum Separator Dismantling Project:
® Radiological survey results

" Radiological conditions at SDS premises

" Alarm levels, daily limits

V1. RAW treatment
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l. Ignalina NPP — general view E: NUCLEAR

BN POWER PLANT
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l. Ignalina NPP — controlled area 4: NUCLEAR

BN POWER PLANT
—L
= [rsonz

1022
o O T bl

-observed area

‘ - controlled area

- surveillance area (30 km)
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BN IGNALINA

l. Ignalina NPP — controlled area (2) = NUCLEAR

BN POWER PLANT

REQUIREMENTS BEFORE START:

.  Ccontract with lgnalina NPP

] State Nuclear Power Safety Inspectorate (VATESI) license or temporary permit
(http://www.vatesi.lt/index.php?id=513&L=1):

= Radiation safety assurance agreement between Ignalina NPP and the Contractor
(https://www.iae.lt/administracine-informacija/viesieji-pirkimai/98)

= up to 30 days after submission of documents

4 Training course at Ignalina NPP training centre (up to 2/3 time on your own):
® Responsible for Radiation Safety (managers) — up to 60 hours
" Work under radiation conditions (workers) — up to 20 hours

initial on-the-job training — before starting work



http://www.vatesi.lt/index.php?id=513&L=1
https://www.iae.lt/administracine-informacija/viesieji-pirkimai/98

BN IGNALINA

l. Ignalina NPP — controlled area (3) = NUCLEAR

BN POWER PLANT

REQUIREMENTS BEFORE START:

J sbDs dismantling should be doon by A category employees:
®  Over 18 years old
"  Possible annual exposure for hole body up to 18 mSv (15 mSv)
"  Possible annual exposure for lens of the eye up to 18 mSv (15 mSv)

J Exposure control at controlled area is performed by Ignalina NPP. For employee
registration at Ignalina NPP data base Contractor must bring for every employee:

" health check with permission to perform work in a controlled area

" dose passports (exposure for last 5 years)




BN IGNALINA
B NUCLEAR
BN POWER PLANT

l. Ignalina NPP — controlled area (4)

INTERNAL CONTAMINATION CONTROL:

A person's own radiation measurement is performed:
" Before starting work
" Annually
" Right after finishing work at Ignalina NPP
" In case of incidents

EXTERNAL EXPOSURE CONTROL:

" TLD dosimeters — monthly base 2

" RAD dosimeters — shift base ® !

- Ignalina NPP decommissioning activities are co-financed by the European Union



BN IGNALINA

l. Entering Ignalina NPP controlled area = NUCLEAR

BN POWER PLANT

The passage to controlled area and exit from it is organized through the
buildings of sanitary check-points. The sanitary inspection rooms are
divided into two sections — ,,non-contaminated” (,,clear”) and
,contaminated” (,,dirty”)

1 “clear area”

" Fully undress (except underwear) and left personal
belongings in the locker

u ,dirty area”

" get from Ignalina NPP basic set of personal protective means (PPM)

" get dressed and enter controlled area

Usually it could take up to 10-20 minutes at entrance
[




BN IGNALINA

l. Exit from Ignalina NPP controlled area = NUCLEAR

BN POWER PLANT

u ,dirty area”

® Check PPM set for contamination

" Take off PPM set, enter wash stend

" Check hands and personal belongings for contamination, carry out
decontamination

" Check hole body for contamination, carry out decontamination
" Inform the RSD operational staff and then follow the instructions, if needed ‘.

1 clear area”

" get dressed and leave the buildings of sanitary check-points

Usually, it could take up to 15-30 minutes
[




BN IGNALINA

l. At Ignalina NPP controlled area ™ NUCLEAR

J

BN POWER PLANT

Forbidden to enter controlled area in personal clothes and bring in any personal belongings:
handbags, man’s handbags, brief cases, except for keys, glasses, wrist watch, working pass,
stationary materials, unpacked documents or documents in the transparent packing (folder, package)

Forbidden to carry out any objects, tools and materials without the dosimetry dosimetrist
permission, received in RSD , excluding documents and personal belongings listed above which must
be checked for contamination in sanitary check-point when leaving controlled area at radiation
control units

Any equipment, used in contaminated area, and materials from contaminated area should pass Free
Release procedure in order to take away from controlled area

If contaminated equipment or material could not be decontaminated to Free Release level, should
be treated as radioactive waste



° ° ° B IGNALINA
1. Radiation Protection procedures A== e

BN POWER PLANT

J Work at controlled area is organized according work-orders procedure
J Controlled area is divided in sub-areas according three main criteria:

® Gamma dose rate, uSv/h
/_\ KATEGORIJA
"  Surface contamination, Bg/cm?

PAVIRSIAUS RADIONUKLIDY
UZTERSTUMAS KONCENTRACIJA

ORE

" Airborne activity concentration, Bg/cm?3

J Entrance to the | and Il without permission is Forbidden

Category criteria (Nuclear Safety Requirements BSR-1.9.3-2016 “Radiation
protection at nuclear facilities”)

Dozés galia, uSv/h a activity, Bq:cm? B activity, Bg-cm?  Airborne, Bg:m-3
 I(red) | >56 >20 >266 >1110
12-56 4-20 40-266 185-1110
<12 <4 <40 <185

- Ignalina NPP decommissioning activities are co-financed by the European Union



BN IGNALINA

Il. Radiation Protection procedures (2) = NUCLEAR

BN POWER PLANT

Radiation condition is monitored and controlled by RSD using mobile and stationary equipment

ENEENEEN
EENENERN
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. . B IGNALINA
lll. Work organization procedure 4: NUCLEAR

4 Before starting work in controlled area, work-order should be prepared and approved by RSD:

v’ Checked radiation condition

v’ Prepare workplace mapping for difficult conditions

v Assign additional PPM — Contractor responsible for ensuring additional PPM

v’ Additional instruction about existing radiation hazards
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. . M IGNALINA
lIl. Work organization procedure (2) A== e

POWER PLANT

4 Work-order issued not more then 15 days and should contain all necessary information: —

v’ The scope and content of work, consistent with the ALARA principle == ==
v working team composition — | S—
v secu rity measures, etc. ‘ — =
v’ Special permission for work, when dose rate is > 56 uSv/h, agreed by RSD “.*_*"‘”"

. Contractor should : ::“*::”*—: --------
» Prepare work order and reopen it every shift Zo=S=s
> Sanitary-check point at entrance/exit from | and Il sub-area and get approved by RSD
» Sort out RAW N _l B ]
> Clean working area and decontaminate if needed (control levels) ﬁ g J_-_—__-_;: -~

» Close work order at the end of shift : 1




BN IGNALINA
BN NUCLEAR
BN POWER PLANT

lll. Work organization procedure (3)

RSD health physicists' participation in Contractor work:

v’ Determination of radiological condition before work starts
v Approval of work orders (mapping, PPM, working time and so on)
v Workplaces and tools contamination monitoring

v’ Control over compliance with radiation safety requirements
(Contractor is responsible for compliance)

v’ Direct participation in work with difficult radiological conditions
v RAW measurement for pre-sorting purpose

v Measurement during RAW package formation

v RAW package and container before transportation
4 Equipment and material measurement before leaving | and Il sub-area

v’ Tools and personal belongs measurement before leaving controlled area




. . M IGNALINA
lll. Work organization procedure (4) A== e

BN POWER PLANT

4 The scope of measurements and the requirements for measurement depends on its purpose:
> Free Release or RAW pre-sorting
> For free Release very precise measurement of 100% surface
» Measurement prior sending for size reduction and decontamination (5-10%)
» Assessment measurement during decontamination (10-20%)

» Precise RAW measurement during RAW package formation with mapping

H At each stage, relevant documents are drawn up:

51 PABHOMEPHOCTH 3ATPY3KH CIIPECOBAHHOIO TIOKA

e sowcinepn_4KG. 0554 — s woepema 204 & 4
s I e N )
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BN IGNALINA

IV. Steam Drum Separator Dismantling Project E- NUCLEAR

BN POWER PLANT

Radiological survey of SDS was finished in 2013 and will be available. Main contaminant is Co-60, so current
contamination activity is approximately 4 time lower
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IV. SDS Dismantling Project (2) A== vociewn

BN POWER PLANT

] TD and SAR for Unit A1 D&D were approved by VATESI and TSO experts s«

STATE FNTFRPRISE

in May 2021 o -

[T ———

d Dismantling of drum separators and auxiliary equipment is a part of the T
agreed documents

] sAR and TD includes updated information on radiation conditions as it

TIEVANTLING OF BLOCK A1 EQUIPMENT

B0-5(1}-A1-TPDD-220%

was in 2018 year i
J In order to reduce radiation exposure of personnel, the scope of supply <
includes the development of a new, more advanced technology for bRl
dismantling .y
J The Supplier shall provide: e

4 Technological Project for Dismantling of the equipment, Safety
Analysis Report and associated technical documentation
(justifications, calculations, etc.)

4 Licensing support to INPP, to obtain requlatory approval (VATESI) of
licensing documents (TP and SAR) for drum separators dismantling
and fragmentation

- Ignalina NPP decommissioning activities are co-financed by the European Union




BN IGNALINA

IV. SDS Dismantling Project (3) = NUCLEAR

BN POWER PLANT

(J  Current TD and SAR for Unit A1 D&D contains information on collective exposure
doses, which was assessed using special, approved by regulator VATESI conservative
“Dose assessment methodology”

J Methodology is based on general description of dismantling sequence and using dose
rate decreasing coefficients

(J  Contractor should demonstrate ALARA principal implementation in preparation of new il
TP for Dismantling of the equipment and SAR for justification

BSR-1.9.3-2016 “Radiation protection at nuclear facilities”:

6.2. Dangerous works from the radiation protection point of view — the works in the course of which -
the collective dose of workers may exceed 50 man-mSv and / or the dose rate of ionising radiation in=: :
a workplace may exceed 1 mSv/h, or where more stringent radiological criteria determined by the
licence or permit holder.

92. In order to optimise radiation protection when performing the works dangerous from the radiation -]
protection point of view, the licence or permit holder shall carry out the radiation protection o
optimisation analysis (hereinafter — the ALARA analysis) and ensure the implementation of the
radiation protection optimisation measures identified during thereof analysis.




BN IGNALINA

IV. SDS Dismantling Project (4) = NUCLEAR

BN POWER PLANT

Dose rate calculation was made taking in account foreseen cutting technology (gas or plasma), and limits
from internal operational manuals

Operational manual for ensuring radiation safety during work in the controlled area (DVSed-0512-7):

J  Itis allowed to move equipment depending on the dose rate of gamma radiation from it at a
distance of 0.1 m:

> Up to 0.1 mSv/h - in ,hands”

> 0.1-1.0 mSv/h —in a distance more then 0.5 m from the body

» 1.0-5.0 mSv/h —in a distance more then 1.0 m from the body

» 5.0-10.0 mSv/h —in a distance more then 2.0 m from the body

»  Over10.0 mSv/h — only remotely, or in a container with biological shielding




IV. SDS Dismantling Project (5) A== nociewn

BN POWER PLANT

Operational manual for ensuring radiation safety during work in the controlled area DVSed-0512-7:

J PPM used at various concentrations of airborne activity in the air of the working area:

airborne activity Personal respiratory protection
concentration (Bg/m?3

Gama-/beta-emitting nuclides (Co-60, Sr-90, Nb-94, Cs-137)
Respirator FFP-3, half mask with aerosol filter (20 maximum allowable concentration - MAC)
Mask with aerosol filter (40 MAC)

Air-supplied helmet with filter pack, air-supplied containment suit (500 MACK)
Helmet with clean air supply, insulating suit with clean air supply (Spiromatic or similar)

Alfa-emitting nuclides (uranium, plutonium, americium)

" ’ZT Respirator FFP-3, half mask with aerosol filter (20 MAC)
U ER Mask with aerosol filter (40 MAC)

8-100 Air-supplied helmet with filter pack, air-supplied containment suit (500 MAC)
Helmet with clean air supply, insulating suit with clean air supply (Spiromatic or similar)

- Ignalina NPP decommissioning activities are co-financed by the European Union



V. SDS Dismantling Project (6)

) Current TD and SAR for Unit A1 D&D contains information on contamination:

“hot spot”

> steam-water reserve branches:

dose rate up to 52.0 mSv/h

Ne Mapxupoexka pezeperbix natpyokoee [IBK BC
bC M3 y-nzaygenns, m3e/a
11 B4 B2 B3 Ad B3 Bl A5 Al A3 A2
18.0 16,0 14,0 13,0 11,0 11,0 10,0 9,7 9.2 9,2 8,0 5.8
12 V4 G7 \E V2 V3 G3 V1 G2 G5 Gl G4 G6
20,0 13,0 12,0 10,0 8.4 8.0 7,6 5,0 25 1,5
21 El 13 E4 E3 E2 12 Il E5
52,0 30,0 27,0 24,0 24,0 14,0 11,0 8,0
22 L2 K3 L1 K2 K1
40,0 20,0 20,0 15,0 11,0

> plugs of dismantled water cross junctions:

Ne Mapxupoeka zaraymex BYT BC

BC M3 y-u3nyuennd. m3s/d

11 BVTI BVT2 BVT3 BYT4
2.5 3.0 7.0 6.8

12 BVTS BVT6 BVT7Y BVTS
8.5 4.6 6.7 6.5

21 BVTI BVT2 BVT3 BYT4
5.0 2.1 6.5 24

22 BVTS BVT6 BVT7Y BVTS
10.0 45.0 7.0 5.9

dose rate up to 45.0 mSv/h

BN IGNALINA
BN NUCLEAR
BN POWER PLANT



BN IGNALINA

IV. SDS Dismantling Project (7) = NUCLEAR

BN POWER PLANT

L Current TD and SAR for Unit A1 D&D contains information on collective exposure doses:
“hot spot” removal
> steam-water reserve branches: CD =16.5 man*mSv
> plugs of dismantled water cross junctions: CD =37.0 man*mSv
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] More advanced technology for dismantling should reduced collective exposure doses

- Ignalina NPP decommissioning activities are co-financed by the European Union




IV. SDS Dismantling Project (8) A== nociewn

BN POWER PLANT

(L Current TD and SAR for Unit A1 D&D contains information on collective exposure doses:
Dismantling of drum separators and auxiliary equipment
» work package Nr.17: CD =1643.0 man*mSv
» work package Nr.18: CD =1630.0 man*mSv

. More advanced technology for dismantling should reduced collective exposure doses

- Ignalina NPP decommissioning activities are co-financed by the European Union



IV. Radiological conditions in SDS premises A== vociewn

BN POWER PLANT

D Radiological conditions in SDS premises on 2022-02-25 (Unit A1, 506/2, +28 m), surface contamination is
about 20 Bg/cm?:

| Nr. Dose rate mSv/h
o N w N - 0,12
[ o 2. 0,12
A 7 3. 0,13
[ ] i
OO0 ensl OO0 00k Lo ==
¥ ! 5. 0,20
11 1 1
0,07
RS 51 L
— o - !
= ” ) Ty 8. 0,30
1 — 9. | 0,19
1 i A 0,10
OO0 E E Do a0 0e O i i OO0 0,12
! ¥ 0,12
1 e I e 0,13
" - . = |3 0,21
0,21

- Ignalina NPP decommissioning activities are co-financed by the European Union



BN IGNALINA

IV. Radiological conditions in SDS premises (2) E- NUCLEAR

BN POWER PLANT

J Radiological conditions in SDS premises on 2022-02-25 (Unit A1, 506/2, +30 m), surface contamination is
about 20 Bg/cm?:

( )
= |

- Ignalina NPP decommissioning activities are co

Dose rate mSv/h
0,10
0,13
0,22
0,06
0,11
0,14
0,25
0,06
0,12
0,14
0,21
0,08
0,11
0,12
0,19
0,07

o1
Sl
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01
6
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-financed by the European Union



BN IGNALINA

IV. Radiological conditions in SDS premises (3) E- NUCLEAR

BN POWER PLANT

D Radiological conditions in SDS premises on 2022-02-25 (Unit A1, 506/2, +32 m), surface contamination is
about 20 Bg/cm?:

2\ _Nr. | DoseratemSv/h | Nr. | Dose rate mSv/h |
AN qE = 1. 0,017 12, | 0,019
L 2. | 0,019 13, | 0,019
C‘ OOOOOOOOOOOOOOOOOOOOO ) ““ 88;8 mm 88;8
J EN 0,020 0,020
[/ ‘o "o 6. 0,020 0,019
. ~ / 0,020 0,017
. B N 8. 0,020 0,018
9, 0,018 - 20. | 0,019
G OOOOOOOOOOOOOOOOOOOOOE) | 10. 0,017 21, | 0,020
7 11, 0,018 22, | 0,020
T ] F

Ignalina NPP decommissioning activities are co-financed by the European Union



BN IGNALINA

IV. Alarm levels, daily limits = NUCLEAR

BN POWER PLANT

L All works in controlled area are performed with permitted daily dose of exposure 200 uSv/day
alert level is set to 180 ukSv in order to ensure, that the employee has time to leave the work area

J For employees, participating in SDS Dismantling Project, dosimeters to measure the exposure for lens of
the eye will be given (change on the monthly base)

L Allowed work time in SDS premises on some platforms (+28m and + 30m) currently is about 1-2 hours

J Annual exposure dose is limited to 18 mSv
starting from 15 mSy, daily dose of exposure decreases to 50 uSv/day

] In the Radiation safety assurance agreement between Ignalina NPP and the Contractor could be set
different, but only lower annual exposure dose limit

i o
£ 4 4..
— ADLIRTPA HA
/ moasm 12




IV. Alarm levels, daily limits (2) A== nociewn

BN POWER PLANT

] Airborne radioactivity concentration at working places will be monitored promptly
] Alert level will be set (preliminary to 85 Bg/m?3)
] Internal surface SDS contamination is about 80000 Bg/cm?

L Allowed surface contamination for working premises in that sub-area is up to 40 Bq/cm?

- Ignalina NPP decommissioning activities are co-financed by the European Union



BN IGNALINA

V. RAW treatment B NUCLEAR

BN POWER PLANT
w

Reactor's waste \

Decommissioning Wastes

Operational Wastes

( storage

m Free Release Waste

Waste Short-lived Low Level and Intermediate Level Waste:
Eemeval Very Low-Level Waste (<0,2 mSv/h)

E Low Level Waste (0,2-2 mSv/h)
C  Intermediate Level Waste (>2 mSv/h)

Long-lived Low Level and Intermediate Level Waste:
m Low Level Waste (<10 mSv/h)
s |} 7 A _
E Rel Intermediate Level Waste (>10 mSv/h)
ree Release
SW Treatment & Buffer Storage asUrement
Storage Facility B1 High Level Waste (nuclear fuel)

Interim Spent Fuel
Storage(s)

A

Free Release

B B25
C ‘Near Surfac I&a
. N epository e

VLLW Landfill

- Ignalina NPP decommissioning activities are co-financed by the European Union




V. RAW treatment (2) E: NUCLEAR

BN POWER PLANT

Types of radioactive waste packages

101/1,2

- Ignalina NPP decommissioning activities are co-financed by the European Union



BN IGNALINA
V. RAW treatment (3) E: NUCLEAR
o] Freceteme

- Ignalina NPP decommissioning activities are co-financed by the European Union



V. RAW treatment (4) E: NUCLEAR

BN POWER PLANT

ﬂ Short-Lived Low-Level Waste

C Short-Lived Intermediate Level Waste

n Long-Lived Low-Level Waste
H Long-Lived Intermediate Level Waste
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