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1 OIIMCAHUE U PABOTA ITIPUBOPA

1.1 Ha3nauyeHue u 00J1aCTh NPUMEHEHHUS

Jlozumertp-paguomerp DkcnepT-M (nanee mpubop) mpeaHa3zHa-
YeH IS U3MEPEHHUS MOITHOCTH aMOMEHTHOTO 3KBHBaJIEHTa J03bI (ho-
TOHHOTO (PEHTT€HOBCKOTO M raMMa-) M3JydeHus (Janee Mo TEeKCTy —
MOIIHOCTH J103bl TaMMa-U3JIy4€Hus), A U3MEPEHUsS INIOTHOCTH IIO-
TOKa OeTa-4yacTHI] U JUIsl OLIEHKH IUIOTHOCTHU MOTOKA anb(a-4yacTHIl OT
3arpsi3HEHHBIX NoBepxHOocTel. [Iprdop mo3BoIsSET MPOBOAUTH OLIEHKY
3arpsi3HeHus 6eTa-, raMmma- M anb(a-u3IydaonuMy HyKIuaaMy mpoo
BOJIbI, MTOYBBI, MHUIIU, MPOAYKTOB PaCTE€HUEBOJICTBA, )KUBOTHOBOJICTBA
U T. II. U OCYIIECTBISATh ONEPATUBHBIN MOMCK MCTOYHUKOB PaJAHOAK-
TUBHOTO M3JTYyUYCHUS UJTU 3arPsI3HEHHBIX MPEIMETOB.

[TpubGop MO3BOISET OLEHUBATH PATUAIMOHHYIO OE30MaCHOCTh
pabouux MecT, KHIUINA, MECTHOCTH, OIICHWBATh PaJIUOAKTUBHOE 3a-
IpA3HEHHE peallbHbIX OOBEKTOB, MPEAMETOB, MAaTepUANOB U MpPoO, B
TOM YHUCJIC JEHEKHBIX OWJIETOB M MX YMakKoBOK. [Ipubop mpocT B 00-
pallleHrd, UMEeeT BCEero JBa opraHa ympasieHus. MHpopmarlius BbIBO-
JIUTCA Ha 4eTbIpex3HauHoe IudpoBoe Tadio. B mpubope mpumeHeH
HENPEPBIBHBINA PEKUM HU3MEPEHUS CO CMEHOM Ha TabJi0 3HAYEHUS U3-
MepsSEeMON BEIMYHMHBI KaXIble 2 C, YTO YIAOOHO IpH OINEPATUBHOM
KoHTposie. B mpubope nmeercs 3ByKoBasi CUTHAIM3aLUA - A7 0Oec-
MEYEHUS TTOUCKA UCTOYHUKA U3IYYCHHUS 110 U3MEHEHHIO YaCTOTHI 3BY-
KOBOI CUTHAIHM3aIIIH.

[Mutanue mpubopa OCyIIECTBISAETCS OT dJIEMEHTA MUTAHUS TUTIA
«Kponay» (9 B).
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1.2 TexHM4eckHe XapaKTePHCTHKHU

TexHuyeckue XxapakTepUCTUKH MPUOOpa MpUBEACHHI B Ta0MIIe 1.

Taomnuma 1.

XapakTepucTrKa, €IMHUIIBI U3MEPECHHUS 3HadcHUe
Jlnama3oH n3MepeHus: MOLTHOCTHU JA03bI (POTOHHO- ot 0,10 mo 100
T0 M3JIy4eHus, MK3B/4 (MKP/4) (ot 10 1o 10000)
OcHOBHas MOTPEIIHOCTh U3MEpEHus, % +25
Junana3oH sHEpruii pOTOHOB NPU U3MEPEHUN
YPOBHSI MOILIHOCTH 103bl, M3B ot 0,04 o 3,0
DHepreTUIecKas 3aBUCUMOCTD TTPH U3MEPEHUHN
MOIITHOCTH J103b1, %0, B TIpeenax +30

Jlnana3oH n3MepeHus IIOTHOCTU OTOKa OeTa-
YacTUI] OT 3arpsI3HEHHBIX MOBEPXHOCTEH (110

crponiiio-90 - uTTpnio-90), yacT/(cM’ MuH) ot 3 1o 10000
HwxHuit pesien SHEprun PerucTpUpyeMoro

OeTa-u3aydeHus, He Boie, MaB 0,05
Cpennee 3HaueHUE COOCTBEHHOTO (DOHA B PEXKHU- 0,08

Me «y», MK3B/4 (MKP/) (8)

Jlnamna3oH WHIMKAIUH TIIOTHOCTH MOTOKA albda-
YaCTHI] OT 3arps3HEHHBIX MMOBEPXHOCTEH (110

Ty TOHMI0-239), "acT/(cM* MuH) ot 10° 0 10°
HwxHuii ipenen sHeprun perucTpupyeMbixX

anbQa-yacTuil, He Bhime, MaB 3,0
AHUM30TPONUS YyBCTBUTEIBHOCTH 1J14 11e3usi-137

u amepunus-241 B tenecHoM yrie 4n, % +40
Bpems ycranoBienus pabodero pexxuma, MuH,

He Oonee 1
Bpems cmeHbl noka3aHuid, ¢ 2
BpewMs ycTaHOBJIEHMsI TOKa3aHUM, C 40
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[Tponomxenne TabauUIs 1.

1.3 Meroa n3mepeHus
XapakTepucTUKa, EANHUIIBI H3MEPEHHUS 3HaueHue
1Ipono/mKUTENBHOCT HENPEPBIBHOI paboThl (ipu B mpubope B kauecTBe neTEKTOpa U3ITyUYEHUsI IPUMEHEH TOPIIe-
HPOBCACHNN NU3MEPCHUH Ha YPOBHE €CTECTBEHHO- BOW ra30pa3psiHbI CYETYMK C TOHKUM BXOJHBIM OKHOM. [IO0TOK ram-
ro paMalioHHOro (hoHa) (MUTaHUE OT BJIEMEHTA Ma-KBaHTOB, OceTa- WM alb(a-4acThIl Mpeodpas3yeTcss JETCKTOPOM B
tuna «Kponay (9 B), 4, He MeHee 50 MOCJIEIOBATEIbHOCTD 3JEKTPUUYECKUX CHUTHAJIOB. DTHU CUTHANIBI (op-
VCIoBHst 9KCIUTyaTalym: MHUPYIOTCS TIO JUTUTEIHPHOCTH W aMIUIUTYJZIe, a 3aTeM IOJAr0TCs Ha
- rtemneparypa,’C ot MuHyc 20 1o +40 CXEMY PEruCTpally U UHAUKAIUH.
- BJQXHOCTh, % 10 90 npu 30°C
Ha nucrnnee mocTossHHO OTOOpaskaeTcsi CpefHsisl 4acToTa UM-
["aGapuTHBIE pa3zMepbl, MM 240x78x75 o
MyJbCOB B €IMHUIAX MOIIHOCTH JI03bl B PEKUME WIH TJIOTHOCTH
Macca (B T.4. ¢ aKKyMYJIATOPOM) T, HE OoJiee 500 (550) y JUHHTL Hl . p i

noroka 6era- u anba-yacTul B pexume “f”. Bpems ycraHoBieHus
NOKa3aHUH MPHU MOCTOSIHHOM 3HAYE€HUH YPOBHsI OOIy4EHUS! COCTaBIIS-
et okoio 40 c. Ha gucniee mokazaHMs MEHSIIOTCS KaxKable 2 C, IO-
ATOMY ISl TIOBBIIIEHUS] TOYHOCTH M3MEPEHHUH IpU MOCTOSIHHOM Treo-
METPUH «HUCTOYHHUK-TIpHOOp» HeoOxoaumo B Teyenue 10-20 c mocne
YCTaHOBJICHHsI TIOKAa3aHUN HAOMI0aTh 3a MOKA3aHUAMU U ONPEICIUTh
uX cpeaHee 3HaueHue. [Ipu U3MEHEHUH YPOBHS M3JIy4E€HUs WJIM pac-
CTOSIHUSI MKy HCTOYHUKOM M IPUOOPOM NOKA3aHUA Cpas3y ke Hauu-
HAIOT M3MEHATHCA U HOBOE 3HAYEHHME IIOKAa3aHWM yCTAHABIMBAETCS
npumMepHo depe3 40 ¢. CMeHa noka3zaHuil yepes 2 ¢ COKpallaeT Bpems
MOKMCKa UCTOYHUKA U3JTy4EHUS.

B npubope Ha KaxXIbplii MMITyJIbC CUETYHMKA BBIPAOATHIBACTCS
3BYKOBOM CUTHAJI, YTO MO3BOJISIET ONPEACIUTh TCHACHIINIO U3MEHEHUS
YpOBHSI paJualuy, OLEHUBAas Ha CIyX CPEIHIOI YacTOTY 3BYKOBBIX
CUTHAJIOB.



000 «AKCEJIBBAHT»

Jozumemp-paouomemp Dxcnepm-M
www.betagamma.ru

Pykosoocmeo no sxcnnyamayuu

1.4 O0mmue cBeneHnst 0 KOHCTPYKIMHU Npudopa

1.4.1 Ha BepxHeili manenu npudopa (pucyHOK 1) pacrosioKeHbI:

- nupoBoe Tabmo (quctei);
- OpraHbl YIpaBJICHHS - IBA EPEKITIOYATEIS.

ey
'I:l'l }5 \\ Kopnyc

BOSASETE
Te————
// Manooth 2ome ¢ ewemrmin

Tampurs )

Y 0,4-100 a3y 2

Oucrinen .~ e i
B Mmmmrm“'m)

310000 vacy) on? it

MNepekntovaTenb
pexnma

Beikntovatene
nuTaHuA

Pucynok 1.
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1.4.2 Mucrneil npeacraBisier MHGOpPMALUIO 00 H3MEpsIeMOid
BennuuHe B 1dpoBoM Bue (pucyHok la, 106):

Pexunm X

nrC
L.

PesynbTaT - 0,56 Mk3B/M

Pucynoxk 1a.

Pexum }.’)

cab

PesynbTaTt - 256 yacT/cM® MUH

Pucynoxk 16.

B cJIydac pa3pssaa HCTOUYHUKA IMUTAHUA Ha JUCIIIICC HCTIPCPBIBHO
WHIUIAPYIOTCS TPU TOYKU (PUCYHOK 2).

ST
C,J.

MHA Gartapeu

Pucynoxk 2.
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1 DEVICE DESCRIPTION AND FUNCTIONING

1.1 Function and Application Range

Expert-M Dosimeter (hereinafter referred to as the device) is
meant for photonic (roentgen and gamma) radiation (hereinafter re-
ferred to as gamma radiation dose power) ambient equivalent power
measuring, for beta particle flux density measuring and for alpha par-
ticle flux density estimation, such this flux being emitted from con-
taminated surface. The device gives the opportunity to estimate beta,
gamma and alpha radiating nuclides contamination of water, ground,
foodstuff, agricultural crop and livestock farming product etc. samples
and to perform operative search of radioactive emission sources or of
contaminated objects.

The device maintains estimation of workplace, dwelling and
ground radiation safety, radioactive contamination estimation as re-
gards real objects, items, materials and samples including paper
money and its packing. The device is usable; there are only two con-
trols. Data is displayed on a four-digit indicator panel. Continuous
measuring mode is used in the device and data showing measured
values on the indicator panel is updated every 2 seconds; it is very
handy for operative monitoring. The device has audio indication main-
taining search of radiation sources via audio signaling frequency
change.

The device power supply is maintained by a PP3 battery type
battery (9 V).

23
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1.2 Technical Characteristics

1.2.1 The device has the following technical characteristics:

Photonic radiation dose power measuring range in 0.10-100
mcSv/hour (mcR/Hour) (10-10000)
Photon power range in dose power level measuring, 0.04-3.0
MeV
Energy dependence in measuring of dose power, %, +30
within the limits
Beta particle flux density measuring range, this flux 3-10000
being emitted from contaminated surface (Strontium-90
— Yttrium-90 particles), part./(cm”.min)
Lower limit of registered beta radiation energy, not 0.05
exceeding, in MeV
Basic error, in %, within the limits 125
Average value of the natural radiation background iny- | 0.08 (8)
mode, mcSv/hour (mcR/Hour)
Indication range for alpha radiation flux density, this 10%-10°
flux being emitted from contaminated surface (Pluto- (i 10°-
nium-239 particles), part./(cm”.min) 10%
Lower limit of registered alpha radiation energy, not 3.0
exceeding, in MeV
Anisotropy of sensitivity for Cesium-137 and Ameri- +40
cium-241 in spatial angle 4n, in %, within the limits
Operating mode timing, in minutes, not exceeding 1
Shift/ data timing, from 2/40
Continuous function duration (for measuring performed
at the natural radiation background level), in hours, not
less than:

- aPP3 battery (9 V) 50

Operational conditions:

24
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- Temperature,°C From -20
- Humidity, % up to +40
Up to 90 at
T 30°C
Dimensions, in mm 240x78x75
Weight (including accumulator), in g, not exceeding 500(550)

1.3 Measuring Method

An end-located gas-discharge counter with a thin detector win-
dow is applied in the device for radiation detection. Gamma quantum,
beta or alpha particle flux is transformed by the detector into electric
signal sequence. These signals are formed as per their duration and
amplitude and then they are transmitted to registration and display
circuit.

On the monitor average frequency of impulses in dose power
units is displayed permanently in “y” mode or beta and alpha particle
flux density is displayed continuously in “B” mode. If value of irradia-
tion level is constant, then data settling time is about 40 seconds. Indi-
cation on the display is updated every 2 seconds; so in case positional
relationship between the source and the device has constant geometry,
it is necessary to monitor the indications during 10-20 seconds after
the data settling and to determine their average value in order to im-
prove measuring accuracy. If irradiation level or distance between the
source and the device change, indication starts changing immediately
and the new value of indication settles after about 40 seconds. Change
of indication every 2 seconds reduces the irradiation source search
time.

The device generates a sound signal in response to each counter im-
pulse; this function gives the opportunity to detect the radiation level
change tendency evaluating average frequency of sound signals by
hearing.
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1.4 The Device Design General Data

1.4.1 The following details are placed on the device top panel
(Picture 1):

- Digital display;

- Controls — two switches.

AT e e

n Case
u (bl

Y Dose Power ¢esemme :
0.1-100“;35;., *

Display

__“__'_—‘———-_____
B Flux Density feemnrs stepu )
2-10000 HacT o gy

Mode Switch

Power Off

Picture 1
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1.4.2 The display indicates the measured parameter in the digital mode

(Pictures 1a, 1b):
Mode X

U.o b

Result — 0,56 mkSv/h

Picture 1a
Mode B
_ Result — 256 particles/cm? min
Picture 1b

If the power supply source is discharged three points are indi-
cated on the display continuously (Picture 2).

C,0

//wersupply source discharge

Picture 2
27
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If the measured value range upper limit is overcome, “1” is indicated
in the senior digit on the display; all the other digits at that are not
indicated (Picture 3).

/ Upper limit excess

Picture 3

1.4.3 Controls on the top cover (Picture 1):

- Power supply switch is placed on the left and it has two posi-
tions: “ON” and “OFF”’;

- Mode switch is placed on the right and it has two positions:

“y" — gamma radiation dose power measuring mode;

“B” — beta particle flux density measuring mode or alpha parti-
cle flux density indication mode — related to the measuring method
applied.

1.4.4 The following details are placed on the back panel of the
device (Picture 4):

- Detachable detector screen;

- Detachable cover of power supply compartment.

1.4.5 Detachable screen is meant for energy dependence data
equalizing in the course of various energy gamma radiation registra-
tion as well as for the detector screening against beta and alpha parti-
cles in “y” measuring mode.

The screen is fixed by a latch. It is necessary to push the pro-
truding latch up at the point indicated in Picture 4 in order to detach
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the screen. When fixing the screen it is required to push the same latch
down.

1.4.6 The detachable cover of the power supply compartment
maintains access to the power supply battery. In order to detach the
cover it is necessary to push it up at the points indicated in Picture 4;
in order to put the cover back it is required to push it down.

Detector
window,
screen
= L] }; detached
& Detector d
window /
centre
N g N @ 4
‘%—é _j-aa__.ziﬁ )_,3,. While detaching

the screen and

Power supply the power supply

compartment
compartment

B cover the ear
- - cover - -

shall be offset

Picture 4
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2 MEASURING PROCEDURE

2.1 Operational Restrictions and Safety Measures

2.1.1 Protect the detector inlet window covered by a net be-
cause its damage leads to the counter breakage.

2.1.2 It is prohibited to open the sealed compartment of the de-
vice in order to prevent contacting with high voltage in the detector
power supply and breakage of the indicator circuit components.

2.1.3 Keep the power supply compartment and power supply
contacts clean.

2.1.4 Replace discharge power supply batteries in good time.

2.1.5 If radioactive substance is found on the device case, its
background indications may increase. Check it by measuring the de-
vice background indications at another spot or in another room.

2.2 The Device Preparation for Operation
It is necessary to perform the following actions in order to prepare the
device for operation:

- Power supply switch shall be put into OFF position;

- The power supply compartment cover shall be removed; see
Picture 4 where the spots to be pushed up are shown;

- a PP3 battery shall be put in observing polarity of connection;

- The power supply compartment cover shall be closed. The
device is ready for operation 1 minute after switching it on by putting
the power supply switch into ON position;
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2.3 The Device Operation

2.3.1 Gamma Radiation Dose Power Measuring
It is required to implement the following actions for gamma radiation
dose power measuring indoors or outdoors:

- The working surface of the detector shall be covered by the
screen pursuant to Para.4.1;

- The device shall be switched on;

- “y” operation mode shall be set;

- The device shall be placed at the distance of at least 1 m from
the floor (ground) and from any surrounding objects;

- N dose power value in mcSv/ hour shall be determined after
40 seconds (or more).
If more accurate measuring is required, n of N, device indication
counts shall be registered and arithmetic average of N, dose power
values in mcSv/ hour shall be calculated using the following formula:

N,=>N,/n (D)
i=1

Recommended number of measuring is from 5 up to 10. If it is re-
quired to measure small values of the dose power more accurately
(within the range from 0.1 up to 1.0 mcSv/ hour), it is necessary to
deduct the value of the counter intrinsic radiation background correc-
tion from the device readings. This correction is equal to 0.5 of the
device intrinsic radiation background value and at the average it
makes 0.04 meSv/ hour.

2.3.2 Beta Particle Flux Density Measuring
In order to measure density of beta particle flux emitted from the sur-
face of items contaminated by beta emitting radionuclides the follow-
ing actions shall be performed:

- The detector working surface shall be covered by a screen;

- “B” operational mode shall be set;

- The device shall be switched on;
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- The device shall be placed at the distance of 3-5 mm from the
measured object surface (see Picture 5); 40 seconds after that n of
counts completed by the device with covered N.,; detector shall be
registered (n from 5 up to 10) in part./ (cm*min.), which is condi-
tioned by background gamma radiation and by gamma radiation of the
item being checked;

Device

Checked surface

3—2 mm 1

Picture 5

- Arithmetic average value of the device background readings
showing its gamma radiation in “B"N,, mode shall be calculated in
part./(cm”min.) pursuant to the following formula:

N, =D>N, /n (2)
i=1

- The detector screen shall be detached and the device shall be
placed on the same checking spot at the distance of 3-4 mm from the
surface of the measured object again;
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- 40 seconds later m of the device indication counts (m from 5
up to 10) with the open N,; detector shall be performed and arithmetic
average value of the N, device summarized readings based on beta
and gamma radiation shall be calculated in part./(cm*min.), pursuant
to the following formula:

N,- 2 N,/m (3)
i=1

Np beta particle flux density shall be determined in part./(cm”min.),
this flux being emitted by the measured object contaminated by beta
radiating nuclides pursuant to the following formula:

Ng-No N, )

2.3.3 Alpha Particle Flux Density Indication
The following actions are required to estimate (indicate) alpha radia-
tion flux density, this flux being emitted from the surface of objects
contaminated by alpha emitting nuclides:

- The detector screen shall be detached;

- “B” operational mode shall be set;

- The device shall be switched on;

- The device shall be placed at the distance of 3-5 mm from the
measured object surface (see Picture 5), and 40 seconds after that n of
summarized N device indication readings based on alpha, beta and
gamma radiation (n from 5 up to 10) shall be registered in
part./(cm*-min.);

- Average arithmetic value of those summarized N, readings
shall be determined in part./(cmz-min.), pursuant to the following for-
mula:

N, =iNq /n (5)

i=1

- The device shall be located at the distance of 30-50 mm from
the surface of the object being studied (in this way maintaining ab-
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sorption of alpha radiation by air layer), and m counts shall be per-
formed (m from 5 up to 10) cymmapHbIX nokazanuii mpudopa ot Oera-
M raMMa-M3/IydeHHil, JacT./cM>-MHH, IPOXOAIIAX dYepe3 3TOT CIIOM
BO3AyXa - Negi;

- Average arithmetic value of those summarized N, readings
shall be determined in part./(cm*-min.), pursuant to the following for-
mula:

N, = ZN /m ©)

Nu alpha particle flux density in part./ cm”.min., this flux be-
ing emitted from the studied object surface, shall be determined pur-
suant to the following formula:

Nio =(N¢ - Nen)-Kee | (7)
where K. is coefficient of sensitivity to alpha radiation (ap-
proximately 10°).

2.3.4 Research and Checking Of Items or Samples Con-
taminated By Radioactive Nuclides
Research and Checking of items or samples to detect radioactive con-
tamination shall be performed in order to detect certain objects (for
example, construction materials, paper money etc.) or samples (of
ground, foodstuff, agricultural products etc.) contaminated by ra-
dionuclides. These works shall result in sorting of checked objects or
kinds of products in accordance with the permissible normative levels
of radioactive contamination accepted for the latter.
Measurements related to the said works shall take into account speci-
ficity and physical characteristics of the checked objects as well as the
tasks appearing while arranging such checking.

34



Dosimeter Expert-M LLC “Axelbant”
Operation manual www.betagamma.ru

3 TECNICAL MAINTENANCE

3.1 Operation and Transportation Safety Measures

3.1.1 Before starting the device operation it is necessary to
read this Operation Manual attentively. It is prohibited to open or to
repair the device for the Customer operating it because there is high
voltage maintaining the counter power supply inside it, namely, about
400 V. So if repair is required it is expedient to send the device to the
manufacturer or to employ persons who know the device circuit and
design well.

But in order to maintain radiation hygiene it is recommended to pro-
tect the device against destruction or loss and to open the holder cover
only in the course of maintenance works.

3.1.2 While preparing the device for transportation by any
postal service or by means of transport it is required to switch it off
and to take the autonomous power supply source (the battery) out
of it in order to avoid accidental triggering of the device which
generates sound signals at that.

3.2 Technical Maintenance Procedure

The device technical maintenance is performed in order to
maintain its operating capacity during the service life term; it shall be
performed by persons working with the device taking into account
safety measures in accordance with Para.3.1.
Preventive works performed in the course of technical maintenance
include package contents checking, visual examination of the device
appearance and its serviceability checking. The device package con-
tent checking is to be completed by comparing its compliance with
Para. 4.1. While examining the device appearance it is required to
check absence of chippings and cracks on the device case, of mica
turbidity on the counter inlet window as well as safe securing of
switches.
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4 TECHNICAL CERTIFICATE DATA

4.1 Package Contents

No. Description Number of
pieces
1 EXPERT-M Dosimeter 1
2 | PP3 battery 1
3 | Operation Manual 1

4.2 Service Life and Guarantee Liabilities
Average device service life until complete overhaul is at least 6 years.
Upon expiration of the said term further utilization of the device is
possible after complete overhaul performed by the Manufacturer. The
set service life after complete overhaul is fixed by the Manufacturer in
the warranty service coupon issued for repair.
The Manufacturing Plant address is given in Para. 4.3.
The Manufacturing Plant guarantees serviceability of the device pro-
vided the Customer follows operation rules described herein.
The device guarantee service life is 24 months from the date of pur-
chase (if it was sold to the Customer through the distribution net-
work). The Manufacturing Plant performs guarantee, post-guarantee
and complete overhaul. The Manufacturing Plant address is given in
Para. 4.3.
The device guarantee repair term is not included into the set guarantee
service life term. Claims are not accepted and guarantee repair is not
performed in the following cases: the Customer’s negligent device
handling, the detector inlet window, indicator and the device case
damage or if the device seals are broken.
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4.3 To Be Filled In By the Manufacturing Plant

EXPERT-M Dosimeter, Manufacturer’s Number

was acknowledged serviceable.

Manufacturing Date

Seal

The Manufacturing Plant Address:

LLC “Axelbant”

125367, Moscow, Gabrichevskogo str., 10-4-396.

To be filled in by the trading Company:

Manufacturing Date

Seller

Stamp
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