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Comprehensive monitoring system of individual doses

of internal exposure in the NRCRM

Unified methodical and metrological support
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In-depth monitoring of critical population

groups and staff

Regularities of shaping the doses
due to internal exposure from cesium
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Evaluation of internal exposure doses due to
long-lived radionuclides of all sorts of exposure
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Internal
exposure
doses
dynamics

Features
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Occupation
features

Season
features

Expert
measurements

Method for %0Sr
in-vivo
evaluation

Method for 241Am
in-vivo
evaluation

Method for
location of
“hot” particles

Created on the basis of dosimetry department of NRCRM the unified monitoring system of internal exposure provided with
the software and methodical package support has been realized to two-level internal exposure doses monitoring system
including whole body counters (WBCs) of different class of measurements aimed to both the current mass screening of

population and advanced monitoring of critical groups, expert and metrological tasks solving



Whole body counters in the NRCRM (stationary facilities)

Expert whole body counters, Alarm installation (P35-05)
6 Nal(TI) @150x100 mm?
The main technical characteristics of the devices used for WBC monitoring

Detector Exposition, min. Background, MDA, xBq Performance,
ppm persons per hour
“Screener-3M* Nal(TIl) @150x100 mm 3+10 1180 0.3* 6+ 20
“Screener-3M* Nal(TI) @150x100 mm 3+10 1450 0.5* 6+ 20
Expert whole body counters 6 Nal(Tl) 10+ 20 130 0.02** 3+4
Alarm installation (P35-05) 05+2 10 B-particles - min-t - cm2 30+ 100

* This MDA fits with 5 minutes exposition. ** This MDA fits with 10 minutes exposition.



Results WBC-monitoring and evaluation of effective internal
radiation doses from 13’Cs inflow during firefighting in the
Chornobyl exclusion zone

Period of Amount of WBC
SES involvement measurements Incorporated **Cs, Bq Dose, pSv
Group personnel works in the expert 90 %
exclusion : ; o average
Sone total WBC average median quantile max value max
. . 04.04.2020-
1 city Kyiv 90.04.2020 254 26 194+157 162 347 881 25+1.1 5.1
Cherkasy 19.04.2020
2 region 24.04.2020 104 9 136+96 132 194 221 2.2+0.6 3.5
Kyiv 04.04.2020-
) +
3 region 05.05.2020 165 42 216+115 194 349 590 4.4+42.4 11.8
Statistical distribution of assessment of individual effective doses of internal irradiation
due to receipt ¥Cs
Total 9 WBC-measurements Cherkasy Total 42 WBC-measurements Kyiv
mu=0.741 sig=0.304 region mu=1.355 sig=0.489 region
80 - Mode Median 30 - Mode Median
70 1.9 uSv 2.1 uSv Average 3.1 uSv 3.9 uSv
2.2 uSv 25
- 60 il ANEE o 204 il Average
2 ig i 90% quantile S 4.4 pSv
x 30 | \_3-1HSY Maximum x 15 L \ 90% quantile
* 20 - 3.5 uSv o 101 Il 7.3 uSv
| A A Maximum
101 L > 11,8 pSv
0 ' ' ' ' ' ' 0 . ) . . ——
1 2 3 5 2 4 8 10 12 14
Internal radiation dose CS-137, uSv Internal radiation dose CS-137, uSv




Patient examination protocol

HAUMOHAALHHA HAYUHBA LEHTP PAAMAUMOHHOW MEeRMUMHB
HauMOHAALHOW aKanemuu Hayk YxkpamHu
Nasopartopus CHY

Wseub Onexkcauwnp Auapinosny  (Fopenka) HHu. kon: O
Fon poxa.: 1973 MNoa: nyxckow Bec: 89 kr Poct 173 cn

KOHTPOAbL conepxaHus pamauoHykaunos, (MAA,6k):
CS-137(19), K-40(148)

PeBgAbTaTN u3r|epeum§:

Hykann Conepx., Morpeuwn ., man, Net, *xl'on.nosa,
bk % bk MM/ MUK m3s

€S-137 881 8.7 19 380 0.022

K-40 5003 8.9 140 182 0.158

K-40 — XPOHMUYECKOE execyrouHoe
UMN/uH
lg i pynna-A t=390ic
l7
le P
s
l4,
- ,/"’\,\-
1 = —a )
movanT Em A 00 TEORaB 1700

Fpynna: Tpynna-A  Bpens wu3mepenns: 901 ¢
flata u3nepenus: 10.04.20
(*) XapaxkTep NOCTYNAEHWS PAUHOHYKAWAOB B OPraHu3n
CS-137 - xpoHuueckoe execyrouHoe

Distribution of incorporated 137Cs
In the patient

cm

= 20

O C8-137 [umn/mun] * 1 63

40

60 i 100 120

' K40 [umn/rit] * 0 69

200
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CONCLUSIONS

Operational WBC monitoring results: The majority (95%) of internal 37 Cs
exposure of personnel of the State Emergency Service of Ukraine participating
In response to Chornobyl forest fires in April-May 2020 did not exceed the
minimum detected dose (5 pSv -14 uSv)

Expert WBC results: The individual effective dose of internal exposure of
personnel of the State Emergency Service of Ukraine did not exceed 5.1 uSv in
Kiev city; 3.5 uSv in Cherkasy Region; 11.8 uSv in Kiev region, which is much
lower than the dose limit for the population according to the Ukrainian
legislation

Open problem of PSr:
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'.In conclusnon, on behalf of aII staff members of our Center:
I would like to express our sincere gratitude to personnel to
‘the staff of the State Emergericy Service ;bfl '.__‘l,gra!fn‘e,.wh&iﬂook
part in f' refigh e to Chornobyl forest fires: |

25.04.2020 Cherkasy rescuers are returning home after a six-day firefighting in the
exclusion zone. After dosimetry control in NSCRM




