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This operating manual (hereinafter calted OM) is intended to
inform the user about the principles of operation and rules of application
ofthe MKSO0 5 A T E R R Aterradiaonster.fthe manual contains all
information necessary for proper use of the dosimeter and full realization

of its technichpossibilities

TheOM contains the following abbreviations and symbols
DE - ambient dose equivalent

DER - ambient dos equivalent rate



1 DESCRIPTION AND OPERATION
1.1 Purpose of use

The MKSO 5 A T E RR A o-radioomstér fner¢inafteeferred
to asthe dosimeter) is designed to measure ambient dose equivalent (DE)
and ambient dose equivalent rate (DER) of gamma analyXadidion
(hereinafter called photoionizing radiation), andwsface betgarticles
flux density.

The dosimeter is used environmentatesearchasvisual aids for
educational establishmentfyr dosimetry and radiometry control at
industrial enterprises; apartment, ldirig, and construction contrahe
territory adjacent to them, household items, clothing, ground surface on
household plots, vehicles



1.2 Technical specifications

1.2.1Key specifications are presented in Table 1.1.
Tablel.17 Key specifications

Standardized
Unit of values according t
Name i
measurement technical
specifications

1 Measurement range of photg

ionizing radiation DER eSv/h 0179999

2 Main relative pemissible 15+ 2
error limit of photonionizing HE' (10)
radiation DERmeasurement % wherep#*(l(q is a
with confidence probability of numeric value of
0.95 the measured DEF
in gSv

3 Measuremast range of photon

ionizing radiation DE mSv 0.001-9999




Table 1.1 (continued)

Standardized value

N Unit of according to

ame .
measurement technical

specifications

4 Main relative pemissible error

limit of photomomzmg radiation % N15

DE measurement with

confidence probability of 0.95

5 Energy range afletected MeV 0.05i 3.00

photonionizing radiation

6 Energy dependence dfe

dosimeter readings at photon 3

ionizing radiation DER and DE % N25

measurement in the energy ran
of 0.05 to 1.25VleV




Table 1.1 (continued)

Standardized

Unit of valugs
Name according to
measuremen technical
specifications
7 Anisotropy of the dosimeter at
gamma quantum incidence at solid
angle of 30to 150 relative to the
main axis of the detector and from th
side ofthe main measurement directi %
for:
-137Cs and®Co isotopes °25
-24Am isotopes °60
Note. Anisotropy charts are given in
AnnexA
8Measurement range of surfaoeta part/(crit. mi 10- 10F

particles flux density




Table 1.1 (continued)

Unit of Standardized values according t
Name , e
measurement technical specifications
9 Main relative 200
permissible error 20+
limit of beta b
particles flux density % where p, is anumeric value of
::noer%sduerr?gem With the measured surface flux
probabilityof 0.95 density in part./(cd mi n
10 Energy range of
detectedbeta MeV 0.57 3.0
particles
11 Measurement
range of DE h 9999

accumulation time




Table 1.1 (continued)

Standardized

. values
Unit of .
Name accading to
measurement .
technical
specifications
12 Resolution of DE
accumulation timelisplayin the
range i 1 min
of 0h to 100hrs 1hr
of 100hrs to 9999hrs
13 Absolute permissible error 3
limit at DE accumulation time min N1
measurement during 24 hrs
14 Time of the dosimeter
operating mode setting, not mo min 1

than




Table 1.1 (continued)

Standardized

Unit of values
Name measure | according to
ment technical
specifications
15 Battery life (AAAX2 of 1280 mAh
capacity) under 20% t e mp ,aatumat hr 2000
background radiation and switched off
display backlight, not more than
16 Unstable readings of the dosimeteir 6 o 5
hours of continuous operation, not more th 0
17 Operating supply voltage of the dosimet V 3.0
18 Additional permissible errdimit at
measurement of photdonizing radiation DE % R10

and DER andurfacebetaparticles flux densy

in the supply voltage range 82 to 2.4 V

1C




Table 1.1 (continued)

Standardized

Unit of values
Name measure | accoding to
ment technical
specificationg
19 Additional permissible error limit at
measurement caused by ambient air
temperature changes fromn20 to +50°C, % N5
pereach16C devi at i o ACfdr 1
all measured physical values
20 Mean time to failure, ot less than h 10000
21 Average value of availability factor, not
- 0.999

less than
22 Average operating life of the dosimeter| h 15000
till the first major repair, not less than
23 Average service life of the dosimeter, n year 10

less than
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Table 11 (continued)

Unit of Standardized
Name measure values according
to technical
ment e .
specifications
24 Average shelf life of the dosimeter
not less than year 10
25 Dimensions, not more than mm 55263120
26 Weight, not more than kg 0.2

1.2.2The dosimedr displays the statistical error valuef
measurement result of photdmnizing radiation DER angdurfacebeta
particles flux density

1.2.3The dosimeter measures photionizing radiation DER and
surfacebetaparticles flux density until the specifiedatistical error is
gained

1.2.3.1The specified statistical error can be programmed bysbe
or determined by the dosimetantomaticallydepending on the radiation
intensity.
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1.2.4For fast evaluatio of photonionizing radiation DER and
surfacebeta-particles flux densitythe dosimeter providestensegment
indicator of instantaneous value. The information is updated on the
instantaneous valuadicatoreach 500 ms

1.25Threshold alarm system with three independent threshold
levels isimplemenedin the dosimeter

- photonionizing radiation DER

- photonionizing radiation DE

- surface betgarticles flux density

1.25.1 Threshold level values of photéonizing radiation DER in
the rangeof 0 to 99990Sv/ h wi th di s@3w/thene
programmed in the dosimeter

1.25.2 Threshold level values of phot@nizing radiation DE in the
rangeof 0 to 9999mSv with discreteness of 0.001 mSv are programmed
in the dosimeter



1.25.3 Threshold level values of surface betaticles flux densit
in the rangeof 0 t o  9@A/@NPLLMI n) with dis
0.01QC* part./(cd: mi n) are programmed in t|

1.25.4 The pogrammed values of the threshold levels are saved in
the nonvolatile memory of the dosimetand are not changed when the
dosimeter is turned on/off or the batteries are replaced

1.26 The dosimeter provides four alarm types about the
programmed threshold levels exceeding: audio, vibration, vibration and
audio, and visual

1.26.1 The dosimeter sends a tsmne audio signal and/oran
intermittent vibration signal when the programmed shdd levels are
exceeded

1.26.2 If the programmed threshold levels are exceededbsimeter
provides visual alarm in the form afmeasurement resuitinking on the
liquid crystal display, and periodic and subsequent (from left to right)
highlighting of segments of a sound symbol (4) according to Figure 3

1.27 The dosimeter sendsshort ong¢one audio signal and/or a short
vibration signal if gamma quantum or bgtarticle gets to the detector
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1.28 The dosimeter stores up to 1200 measuremsattsaf photon
ionizing radiation DER or surface begparticles flux densityin its
nonvolatile memory. For more convenient identification every
measurement result is stored along with a tldigg number of
measurement object, as well as with time aaig @f measuremé. Time
and date of measur ement i's recei
the object number is entered by tiserduring saving

1.2.9The dosimetehasthe mode of clock, in whicthe current time
in hours and minutes, as well dgturrentdate, month and yeare
displayed on the LCD.

1.2.10The dosimeter has the mode of alarm clock

1.2.11The dosimeter provides indication of low battery status

1.212 The dosimeter performs measurements under the following

conditions
- temperatee fromi 20 to +50 %;
-relative humi di t3y% terpperatwop ( 95 N3)
- atmospheric pressure from 84 to 106.7.kPa

15



1.213The dosimeterremains operablefter the impact ofthe
following external factors

- high frequency sinusoidal vibratis (with crossover frequency
from 57 to 62 Hz) in the rang# 10 to 55Hz, 0.15mmbias for frequency
lower than the crossover frequency

- shocks with a shock pulse duration of 5 ragptal number of
shocks 1 OntaginNin@ccederation of 100 rfys

- shocks in shipping container with an accafon of 98m/<, with
a shock pulse duration of 16 ms (number of shocksD 0 0 N1 0 i n
direction), or equivalent shake tests

- exposurein shipping containerto ambient air temperature
from-25t0 +55%C andr el at i ve humi%lat+#35°Cup t C

- photonionizing radiation with exposure dose rate that corresponds
to ambient DER up to 1.8v/h during 5 minutes

16



1.3 Delivery kit
1.3.1 The delivery kit of the dosimeter consists of items and
maintenancelocumentation presented in Table.1.2

Tablel.2- Delivery kit of the dosimeter

Type Item Quantityy  Note
MKS-05
Jwuy. 412a2¢ I TERRA
dosimeter
radiometer
J wa v . 41 20692 P . |Operating manug 1 copy
Jweuv. 45291 Package 1 pc.
ENERGIZER Battery of AAA 2 pes. Analpgs
1.5V type permitted

Leather case | 1 pc.

17



1.4 Design and principle of opeation

1.4.1Design of thedosimeter

The dosimeter is designed as a flat square plastic body with
rounded corners

Thebody (Figure 1) consists of the upper (1) and the lower (2)

covers. The LCD (3) is located in the middle of the upper cover (2); two
keysof contiol i THRESHOLD (4 and MODE (5)are located to the left
and to the right above the LCD

18



Figureli Appearancef the dosimeter (top view)
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Figure?2 - Appearancef the dosimeterbjottomview)
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The battery compartment (1) and the windowf8)surfacebeta
particles flux density measurement are located in the lower covah@).
battery compartment (13 closed with the cover Y2&vhereas the window
of the detector (Bis closedwith the filter cover(4), both of whichare
fastened due tde elatic capacities of the materidlhefilter cover (4)
contains the metrologicalmark (5) showing the mechanical center
of the detectar

The control and indication keys of the dosimeter contain the
corresponding inscriptions. Theféammation table isirawn on the lower
cover (7) of the device. (Figure 2) The polarity signs are indicated at the
bottom of the battery compartmegd) for proper insertion of batteries

1.42 Basic operation of the dosimeter

The dosimeter is mona-block construction with

- thedetector of gamma and beta radiation

- the printedcircuit board withthe circuit of the anode voltage
formation,the circuit ofdigital processing, control, and indicatjon
- thebatteries

21



The gamma and beta radiatiodetector built on the basis of
GeigerMuller countertransforms radiatioimto the sequence of voltage
pulses; the number of pulses per unit of time is proportional to the
detectedradiation intensity

The circuit of the anode Jtage formation and the circuit dfigital
processing, cdrol and indication provide

- generation and regulation of tHetectoranode voltage

- scaling and linearization of tleetectorcounting response

- measurerant of photorionizing radiation DER and surface beta
particles flux density by means of mesmment of an average pulse
frequency from the detector outlet

- measurement of photoionizing radiation DE by means of
measurement of a general number of pulses frordetector outlet

- measurement of DE accumulation time and real;time

- operating mdes contral

- measurement results indication

The power for operation is supplied by two AAA batteries

22



1.5Labeling and sealing

1.5.1The upper cover of thdosimeter is inscribed with the name,
the symbol of the device, the trademark of the prodedarprise the
ingress protection rating of the dosimeter, andpidieernapprovalmark
of measuring instruments

A serial number and a manufacture date areriped on the
lower cover

1.5.2Sealing is performed by the produestterprise

Thedosimeteis sealed with a special film seal located in the battery
compartment. It covers the screw heads, whereas the screws fasten tt
lower cover

Removal of sealand repeated sealing is performed by the company
in charge of repair and verificatiaf the dosmeter.

1.6 Packing
The dosimeter kit (the device, the operating manual and the leather
case) is delivered in the cardboard box.
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2 PROPER USE

2.1 Operating limitations
Operating limitations are presented in Tablk 2.
Table2.17 Operating limitations

Operating limitations Limitation parameters
1 Ambient air temperature from - 25to0 +55%
up to95 %at +35%
2 Relative humidity temperaturenon
condensing
L L DER up to 1.0 Sv/h
3 Photonionizing radiation influence during 5min

Note. For operationin dusty environment or during atmospheric
precipitationsthe dosimeter should be pladetb a special case

2.2 Preparation of the dosimeter for operation

2.2.1Scope and order of external examination

2.2.1.1 Before using the dosimeter, unpack it and check if the
delivery kit is complete. Examine fonechanical damages

24



2.2.2Rules and ader of examination for operational readiness

2.2.2.1Study the operating manuag¢fore putting the dosimeter into
operation

2.2.2.20pen the battery compartment and make sure the two
batteries are insertedpnnections are reliable, and there is no dgakof
salts after durable storage of the dosimdtecase there is a salt leakage,
remove the batteries. Clean them, if possible, or replace, if not. Insert the
batteries and close the battery compartment

2.2.3Guidelines on switching on and testingtte dosimeter

2.2.31 Press shortly the MODE button to switch the dosimeter on
The dosimetesends a short vibratiesudiosignal. The dosineter enters
the mode of photoionizing radiation DERneasurement, which is shown
byfio ® sy mbol uniaftheadu@Bent h o

Note. If the low battery indication appears on the LCD (see 2.3.3.6),
replace the batteries



2.2.32 Press shortly the MODE button and make sure the dosimeter
has entered the mode of indication mtioton ionizing radiation DE
accumulated valué 2 6 s y mb o lunitafrmeasutrem8shaw that
the dosimeter is in this mode

2.2.33 Press shortly the MODEutton and make sure the dosimeter
entersthe mode of surface beparticles flux density measuremefitb 0

10°

symb o |  (emAhin) dunit of measuremershow that the dosimeter is

in this mode
2.2.34 Press and hold (circa 6 seconds) the MODE button until the
dosimeteturnsoff.

2.2.4List of possible troubles and troubleshooting
2.2.4.1The listof possible troubles and troubleshooting is presented
in Table 2.2 Troubles during use are recordeddinnexE of this OM.
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2.2.4.2In case ofailure to eliminate the troubles presented in Table
2.2, orif more complicated troublese detectedhe dosmeter should be
sent for repair to the manufacturer

Table2.2i Possible troubles and troubleshooting

Trouble Probable cause Troubleshooting

The dosimeter 1 The batteriesre 1 Replace the

does not switch | discharged batteries

on after the

MODE button is | 2 No contachbetween | 2 Restore the

pressed the batteries and the | contact between
battery compartment | the batteries and
clamps the clamps
3 One of the batteries i| 3 Replace the
out of order defected battery

27



Table2.2(continued)

Trouble Probablecause Troubleshooting
Low battery 1 Poor contact betweer 1 Clean out the
indication is the batteries and the | contacts on the

displayed on the
LCD after the
batteries have been
replaced

battery compartment
clamps

2 One of the batteries i
out of order

clamps and the
batteries

2 Replace the
defected battery

fi Er Gndssage on
the LCD of the
dosimeter

Gamma and beta
radiation detector is ou
of order

Send the
dosimeter for
repair to the
manufacturer
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2.3Use of the dosimeter
2.3.1Safety measures durilg use of thedosimeter

2.3.1.1 All works with the dosimeter shall be carried out in
accordance with the requirements set out in the following documents:

iRadi ati on Safety St-a7h 8tatahggenio f
standards DGN 6.6-6.5.00198,

iMaBanitary Rules for Ensuring
(OSPU2005) DSP 6.17200509-02

2.3.1.2Direct use of the dosimeter is not dangerous for the service
personnel and is environmentally friendly

2.3.1.3The dosimeter contains no external parts sxgdo voltages
hazardous for life

2.3.14 The dosimeter meets the requirements of DSTU 7237:2011
in terms of protection of people from electric shock according to safety
class Il in accordance with DSTU EN 60332017.
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A protective jacket is used to pvent accidental contact with
conductive parts.

Ingress protection rating is IP2@cording tddSTU EN60529:2018
standard

2.3.15 According to the requirements of fire safetiye dosimeter
meets the requirements of the current fire safegylationsand current
statutory documents

2.3.16In case of contamination, the dosimeter should be
deactivated. Wipe its surface by a gauze tampon moistened by standard
decontaminating agent

2.3.17 Disposal of the dosimeter should be performed ingl@nce
with the general rulesi.e. metal is recycled or melted, and plastic parts
are dumped
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2.3.20perating modes of the dosimeter

2.3.2.10perating modes of the dosimeter
The dosimeter operates within the following mades

- photonionizing radiation DER measuneent

- indicationof accumulated value ghotonionizing radiation DE

- surface betgarticles flux density measuremegnt

- clock;

- alarm clock

- viewing of measurement results stored in the nonvolatile memory

2.3.2.20perating submodes of the dosinter
Every operating mode of the dosimeter has its submodes

The mode ophotonionizing radiation DER measuremeransists
of the following submodes
- viewing specified statistical error
- saving measurement results in tlevolatile memory
31



- measurement rst

- programming new values of audio alarm threshold level and
specified statistical error, and switching on/affdio signalingof detected
gammaguanta

The mode of accumulated valinelicationof photonionizing radiation
DE consists of the followingubmodes

- programming aew value ofthealarm threshold levgl

- resetting the values of DE and DE accumulation.time

The mode ofurface betparticles flux density measuremdrds the
following submodes

- viewingthespecified statistical errpr
saving meagrement results in the nonvolatile memory
measurement restart
programming new values dhe alarm threshold level anthe
specified statistical error, and switching on/off audio signalingedécted
gammaquantaand beteparticles
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The mode of clock tathe submode of time and date correction

The mode of alarm clock has the submotlprogramming the time
of alarmtriggering

The mode ofmeasurement results viewing stored in the nonvolatile
memoryhas the submode afeasurement results clearing

2.3.30peration procedure of the dosimeter

2.3.3.1Dosimeter buttons

The THRESHOLD (4) andthe MODE (5) buttonsare used to
operate the dosimeter (Figure 1)

The MODE button is used to switch on/off the dosimeter and change
its operating modes

The THRESHOLD btton is used to change the operating submodes
of the dosimeter wiiln one operating mode, as well &s correctthe
numeric values ofthe thresholdlevels and other parameters dffie
dosimeter operation



2.3.32 Switching the dosimeter on/off

Press shonl the MODE button to switch the dosimeter. énshort
vibrationraudo signal and symbols displayed on the L&Bbw that the
dosimeter is on

Press the MODE button once again and hold it pressed for circa six
seconds to switch the dosimeter. off

2.3.33 General algorithm of the dosimeter operationcontrol

The general algorithm of the dosimeter operatmmtrolis carried out in
the following way

After the dosimeter is switched anhenters the mode of phot@nizing
radiation DER measurement, whichlimen byfi 0 6 sy mboluniand
of measuremenEach short press of the MODE button switches the dosimeter
from one mode to anothenein the following order

- the mode of photoionizing radiation DER measuremeitti§ set
as the first one when the dositeeis switched on

-the mode of accumulated valuedication of photon ionizing
radiation DE
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- the modesurface betgarticles flux density measurement

- the mode of clock

- the mode of alarm clock

-the mode ofmeasurement resultéewing stored inthe nonvolatile
memory(if such results exist)

A short or a long press of the THRESHOLD buttomiity operating
modeof the dosimeter changes the submodes of this operating mode. A
detailed description of each operafimode of the dosimeter with its
sulmodes is given below

2.3.3.4Alarm type change

The dosimeter provides the option to choosevben three alarm
types: audipvibration and vibratioraudia Irrespective of the operating
mode of the dosimeter a short pressheftwo buttons at a time (MOPB
and THRESHOLD) changes the alarm tygued activates it foa short
time. The alarm type is displayed on the LCD withAUDO and
iVl BR0O symbeBs (6) (Figur
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Figure3 i1 LCD of the dosimeter
(the mode of photoionizing radiation DER measuremégnt
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2.3.3.5LCD backlight control

Each press of any button of the dosimetetivates the LCD
backlight for 6 seconds. Press the THRESHOLD button tyficee
between presses should not exceed 0.5 s) to turn on a continuous LCI
backlight Press the THRESHOLDuton twice once again to turn cdf
continuous LCD backlight

2.3.3.6Batteries status control

Irrespective of the chosen opéngtmode, the dosieter carrieut a
nonstop control obatteriesstatus.The control results are displayed on the
LCD with a battery statussymbol (7) (Figure 3), which consists of four
segmentsThe numberof blinking segments shows the level of batteries
discharge. Blinking of three or four segments is accompéistort audio
and/or vibration signals. This means thatithgeries should be replaced.
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2.3.37The mode of photon ionizing radiaton DER
measurement
The mode of photoionizing radiation DER measurement is entered

automatically after the dosimeter is switchedWiith a short press ahe
MODE button you caenterthis mode from any other operatimpde
To measure photdonizing radiation DER, direct the dosimetethwi
i ts met r ol ogi)dRgure 2haawkrds an- ébjeafnder
examination The filter cover 4) should cover the window with the
detector l@ated behind it (hereinaftealledthe window of the detectar)
In this mode, the dosimetdy SLCD displays the following
information(Figure3):
- statistical error (1) ofhe measurement resu@);
- A osymbol(2) 1 an indication of the measured radiation type
- instantaneous valuadicator of radiation intensit{3);
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- sound symbo(4) (if audio signalingof detectedjamma quanta is
switched oy

- alarm clock symba{5) (if the alarm clock is on

- aarm type symbo(6);

- battery status symbQr);

- measurement resy(B);

- measurement unf®);

- current time(10);

- threshold level of alarrtriggering(11).

As soon asthe measurement istarted the measurement results of

photonionizing radiation DER8) andthe statistical error values (1) that
correspond to these results begin t@baeratesn the LCD
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If the DER measurement results exceed the alarm threshold level
(11), the dosimeter sends a ttame audiosignal and/omn intermittent
vibration sgnal, whch depends on the chosen alarm tydeasurement
results start blinking on the LCD of the dosimeter. Periodicgaadual
(from left to right) highlighting of the sound symts#gmentg$4) serves
as an indication of the threshold level exceedmgaell (Figure3).

The tensegment indicator of instantaneous value (3) isl digefast
evaluation of photorionizing radiation intensityThe irtegration time
during measurement of the instantaneous intensity value and the time of
information update onhe instantaneous value indicat@re equal to
500ms.

The instantaneous intensity value is displayed in pséaghrithmic
scale.The first segment of the indicator becomes highlighted when the
intensity corresponds tocpspulse rate from the Geigédduller counter.
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The greater photoionizingradiationDER, the more scale segments
start to be highlighted from left to righThe scale becomes fully
highlighted when the intensity equals to 23 pulse count rate from
the GeigetMuller counter. DERisbout 1000 OSv/ h |

The sound symbol (4) meatimt audio signaling afetectedjamma
quanta is onlf signaling is on, thsoundsymbol is displayed on the LCD
and eachdetectedgamma quantum is followed by a short audio and/or
vibration signg which depends on the chosen alarm type

Audio signalirg of detectedjamma quanta is switched on and off in
the submode of alarm threshold level programming

Photonionizingradiation DER is measured in the following way. As
soon aghe measuremeris started,the LCD of the dosimetdreginsto
display the measurement results and the statistical error values tha
correspond to these results
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In the process ofmeasurementthe statistical error of each next
measurement result becomes smaller, and imestime it reaches the
specified statistical erroif this erroris reached, a part of statistical
information starts to be rejected while the measurement process
continues Therefore, allthe following measurement results have the
statistical error, whig is equal to or less than the specified one.

The dosimeter can automatically determine the specified statistical
error depending on the radiation intensiynfexB). Theuse can also
do that in the submode of alarm threshold level programmittdinking
i %eymbol means that theserdetermined the statisal error

If the specified statistical error is determined automatically by the
dosimeter its value is blinking on the LCD until it remains greater than
the value otthe main relative pemissible eror limit of photonionizing
radiation DER measuremefTable 1.1).
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If the specified statistical error is determined byuker its value is
blinking on the LCD until it remains greater than the value of the specified
statistical erraor

While the statstical errorvalue keeps exceedin§9 %, the LCD
displays thefi §f § %yenbols

Press the THRESHM button in the mode of photoionizing
radiation DER measurement to view the value of the specified statistical
error. The value othe specified statistical err@ displayed on the LCD
(Figure 4) while the THRESHOLD biain isbeingpressed and hettbwn
(but notlonger tham3 s). A zero valie display means that thegimeter
determinedhe specified statistical errautomaticallydepending on the
radiation intensity



Figured4i LCD of the dosimeter
(viewing the vdue of specified statistical error
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If the THRESHOLD button iseinghdd downfor more than three
seconds, the LCD displaythe iAr cho sy mbol s it Fi ¢
becomes possible to proceed to the submode of measurement result savit
in the nonvolatilanemor

Figure51 LCD of the dosimetefstart of the submode of measurement
result saving in the nonvolatile mempry
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If you keep holding th@HRESHOLD buttont h Ar é ho sy mb
will disappeafrom the LCO and the measurement will be restarted during
the next two secondBigureb).

Figure6i LCD of the dosimetefmeasurement restart
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If you keep holding th&d HRESHOLD buttonthenduring the next
two seconds the dosimeter will proceed to the submodewfvalues
programmingof the alarm threshal level andthe specified statistical
error, and switching on/off audio signaling détectedgammaquanta
(Figure7).A st r i pe fctoysghefinstantanenus value indicator
and blinking of the loworder digit (2) of a new threshold level serve as
an indication of this submod&hen release the THRESHOLD button

When a digit is blinking, it means that its value can be programmed.
Use theTHRESHOLD button to set the required value of the blinking
digit. Successive short presses and releases of tiREBHOLD button
change this value per uni long press of the THRESHOLD button starts
automatic change of this value, which is stopped after thor
is released
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Figure7 i LCD of the dosimeter
(thesubmode of alarm threshold level programming
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A short press of the MODE buttdites the value of the digit (it stops
blinking) and allows presetting the value of the next diditch starts blinking
at that Other digits are programmed likewise

As soon as all digits ¢fienew threshold level aprogrammed, the LCD
of the dosimeter displays the specified statistical error (Figuits &w-order
digit is blinking, which measthat its value can be programmedbgramhe
new value of the specified statistical error in a similar way to progiraghe
new value of alarm threshold levBly presetting a zero value, you switch on
automatic determination of the specifistitistical error by the dosimeter
depending on the radiation intensity

As soon as all digits of the new value of the spectfietistical error are
programmed, the sound symbol starts blinking on the LCD of the dosimeter.
Thus, it becomes possible toiwl on/off audio and/or vibration signaling of
every detected gamma quant@uccessive short presses of the THRESHOLD
button switches the alarm on/offeach press of theHRESHOLD button
changes the sound symbol status, and, correspondingly, switch&srthen
or off. The highlighted unblinking sound symbol showsdlgtalingis on, and
the dark one shows that it is off.
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Figure81i LCD of the dosimeter
(thesubmode of alarm threshold level programming
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A short press of the MODE button after audio signaling of every
detectedgamma quantum has been switched on or fffes all
programmed values in the nonvolatile memofiythe dosimeterlt also
finishes the submod# new values programming of alarm threshold level
and specified statisticalror, as well aswitching on/off audio signaling
of detectecjammaquanta

If the programmed valueare fixed, a new value of théhreshold
level blinks three times on the LCBxd the dosimeteeturns to the mode
of photonionizing radiation DER measurement

Important ! If the submodeof new values programming of alarm
threshold level and specified statistieator, as well aswitching on/off
audio signaling ofletectedyjammaquantais paused for more than 30 s
(theuserpresses no buttons of the dosimgtére dosimeter automatiba
returrs to the mode of photoipnizing radiation DER measurement
All changes made in the subne of new values programming will
be cancelled
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Note. A zero value of the threshold level makhe tlarm inactive

To savelte measurement result of phoionizing radiation DER in
the nonvolatile memorypress and holthe THRESHOLD buttotin the
measurement modent i Arthé 8ymbols are di:
(Figure 5). Then release the THRESHOLD butto&witching to the
submode of measurement result saving should be confirmed by a short
press of the MODE buttorRressshortly the THRESHOLD butin to
cancel the actionlf the buttons are not pressed for §&thedosimeter
automaticaly returns to the mode of photdanizing radiation DER
measurement

I f t he symbold ark displayed on the LCD of thhesimeter
i nst ead o symbols ¢igue A)r theheds no free space in the
nonvolatile memory of the daskter, and, correspondingly, thmext
measurement results cannot be saved
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Figure 9i LCD of the dosimeter
(start of thesubmode of measurement result saving free space in
the ronvolatile memory
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To clear the space in the nonvolatile mematglete its saved
measurement resultsMeasurement resultg€an be clearedin the
measurement resultgewing mode(2.3.3.2 of the OM).

The @ Aymbdisd1l) on the LCD of the dosimeter am
indication of the submode of measurement result saving (Figurenl0)
this submode the LCD displays the measurement result (1) and the
measurement object number (3) that will be saved in the nonvolatile
memay. The nonvolatile memory status is displdym the instantaneous
value indicator (4)If the nonvolatilememory contains no datanly the
first segment is highlighted on thadicator. If the memory is fullall
segments are highlighted

The loworder digit of the object number is blinking artbsvs that
its value can be programmed. Use the THRESHOLD button to set the
required value of the blinking digiBuccessive short presses and releases
of the THRESHOD buttonchange this value per uni long press of
the THRESHOLD button starts automatitange of this value, which is
stopped after the button is released
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Figure107 LCD of the dosimeter
(thesubmode of measement result saving of phot@mizing
radiation DER
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A short press of the MODE buttdixes the value of the digit (it
staps blinking) and allows presetting the value of the next digiich
starts blinkingat that. Other digits are programmed likewise

As soon as the third (last) digit is programmed, thER
measurement result, the measurement object numbethardateard
time of measurement are saved in the nonvolatile memébryhe
information is savel, the measurement valleing savedlinks three
times on the LCD of the dosimeter, ahddturns to the mode of photon
ionizing radiation DER measurement

Important ! If the submodef measurement result saving is paused
for more than 30 stife userpresses no buttons of the dosimgténe
dosimeter automatically retusto the mode of photoionizing radiation
DER measurement without saving the measurement result
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2.3.38 The mode ofindication of photon ionizing radiation DE
accumulated value
This mode can be entered from any other operating mode of the dosimete
with the help of a short press of the MODE button
This mode follows the mode pifiotonionizingradiation DER measurement
The LCD of the dosimeter displays the following information in the mode
of indication ofphotonionizing radiation DEaccumulated value (Figure 11)
- A asgmbol (1)i an indication of the measured radiation type
- DE current valugb);
- dimension(6);
- threshold level of alarrimiggering(7);
DE accumulation time (8)
alarm clock symbol (2) (if the alarm clock is pn)
alarm type symbol (3)
battery statusymbol (4)
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Figure11i LCD of the dosimetefthe mode of indication gfhoton
ionizing radiation DEaccumulated valye
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The accumulated value of photdonizing radiation DE, DE
accumulatioriime and DE threshold level are displayed in this mode T
process of photoionizing radiationDE accumultion starts right after the
dosimeter is switched on, ardis performed in all operating modes,
except for surface befaarticles flux density measuremem/hen the
dosimeter is turned off, photoionizing radiation DE value and DE
accumulation time are saved in the nonvolatile memory of the dosimeter.
DE value and DE accumulation time can be set to zero in the
corresponding mode, which is described below

DE accumulation time can be diaped on the LCDn two formas.

As long as DE accumulation time does not exceed 100 hours, it is
di splayed in the AHH: MMA f or mat,
stands for the value of minutes of DE accumulation time. The values of
hours and minutes aseparatedavith the unblinkng fi : spmbol
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As soon as DE accumulation time exceeds 100 hours, it is displayed
in the AHHHHO for mat, where HHHH
accumul ation time.. The fi: 0 symbol

The dosimeter sends a twoneaudiosignal ad/or an intermittent
vibration signal when the measured DE value of alarm threshold level is
exceeded, depending on the chosen alarm type. The DE value starts
blinking on the LCD of the dosimeter. periodic and subsequent (from
left to right) highlightirg of segments of the sound symbol also show that
the threshold level has been exceeded

To proceed to the submode ahew value programming of alarm
threshold level, press and hold fRdRESHOLD butbn until a stripe (1)
is displayed on the LCD (Figure 12 t ha't i @crogste v i n
instantaneous value indicatdrhe new threshold level with a blinking
low-order digit (2) should also appear on the LCD
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Figure 121 LCD of the dosimeter
(thesubmode ofhe new value programming of alarm threshold I¢vel

61



When a digit is blinking, it means that its value can be programmed.
Use theTHRESHOLD button to set the required value of the blinking
digit. Successive short gsses and releases of the THRESHOLD button
change this value per un& long press of the HRESHOLD button starts
automatic change of this value, which is stopped after the button is
released

A short press of the MODE buttdixes the value of theligit (it
stops blinking) and allows presetting the value of the next digjich
starts blinkng at that. All other digits are programmed likewise

A short press of the MODE button after the last digit has been
programmed, fixes a new value of the alatimeshold level in the
nonvolatile memory of the dosimeter. If it has been fixed, a new vélue o
the threshold level blinks three times on the LCD, and the dosimeter
returns to ke mode of indication of photoionizing radiation DE
accumulated value and Diecumulation time
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Important ! If the submode of a new value programming of alarm
threshold ével is paused for more than 30tlse(userpresses no buttons
of the dosimetgr the dosimeter will automatically return teetmode of
indication of photonionizing radiation DE accumulated value. All
changes made in the submodetivé new value programmg will be
cancelled

Note. A zero value of the threshold level makes the alarm inactive.

In order to proceed to the submode of DE andab&imulatiotime
values resetting, simultaneously press and holdHHRESHOLD and the
MODE buttons untii C L r ofi daOhSdgndbols appear on the LCD of
the dosimeter (Figure 13)



Figure 13/ LCD of the dosimeter
(thesumbode of DE and DE accumulation time values resetting)
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To cancelresetting shortly press the THRESHOLD button once
again or do not press the hrs during 30 s (the dosimeter will
automatically enterhie mode of indication of photadonizing radiation
DE accumulated value and DE accumulation time)

To confirm resettingof DE and DE accumulation timealues
shortly press the MODE buttomhefi C L symbolsthat blink three times
on the LCD of the dosimet, and return of the dosimeter to the mode of
accumuated value indication of photdanizing radiation DE mean that
the values have beeset to zero

Important ! If the submode of DE value and DEcamulation time
resettingis paused for more than 30thd userpresses no buttons of the
dosimetey, the dosimeter will automatically return ttet mode of
indication of photon ionizing radiation DE accumulated value
withoutresetting



2.3.3.9The mode surface betaparticles flux density
measurement

This mode can be entered from any other operating mode of the
dosimeter with the help of a short press of the MODE buftbis mode
follows the mode ofmeasured valueéndication of photonionizing
radiationDE and OE accumulation time

At first measure gamma background DER (to enable its further
automatic subtraction), and then measure surface-paetizles flux
density To do this, place the dosimeter in the mode of DER measurement
(filter cover covers thevindow of the detectyrover the surface that
should be examined for beparticles flux density, and wait for the
measurement result of gamma background DER with the required
statistical errarPress shortly the MODE button twicEhis will store the
measured value of gamma backgroudER and switch the dosimeter
from photonionizing radiationDER measurement mode to surface beta
particles flux density measurement mode
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To measure surface baparticles flux densityremove the filter
cover from the widow, located opposite the detector, direct the dosimeter
with the window in parallel to the examined surface and place it as close
as possible

In the mode of surface beparticles flux density measurement the
dosi meterdéds LCD di s ptibrahigaretdhe f ol |

- statistical error (1) of the measurement result (8);

- A bsymbol (2)i an indication of the measured radiation type;

- indicator of instantaneous val(@);

- sound symbol (4) (if audio signaling of registered gamma quanta and
betaparticles is switched on)

- alarm clock symbol (5) (if the alarm clock is pn)

- alam type symbo(6);

- battery status symb¢r);

- measurement resy);

- dimension of measurement resd};

- current timeg(10);

- threshold level of alarm actuatighl).
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Figure14 1 LCD of the dosimeter
(themode of surface betaarticles flux density mesurement
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As soon ashemeasurement is startgtle surface betparticles flux
density measurement results (8) and the statistical error values (1) tha
correspond to these results begin to be formed on the LCD

If the flux density measurement resutteceed the alarm threshold
level (11), the dosimet sends a twtone audio signal and/or an
intermittent vibration signal, which depends on the chosen alarm type.
Measurement results start blinking on the LCD of the dosimeter. Periodic
andgradual(from left to right) highlighting of the sound symtsg#gnents
(4) serves as an indication of the threshold level exceeding as well.

The tensegment indicator of instantaneous value (3) is used for fast
evaluation ofintensity of photonionizing radiation and betparticles
flux. The integration time during meaaement of the instantaneous
intensity value and the time of information update on the instantaneous
value indicatoareequalto 500 ms

The instantaneous intensity value is displayed in pséaghyithmic
scale.The first segment of the indicator becomes highlighted when the
intensity corresponds tocpspulse rate from the Geigéduller counter.
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The greater the intensjtthe moreindicator segments start to be
highlighted from left to rightThe scaldbecomedully highlighted when the
intensity equals t@40 cpspulse rate from the Geigbfuller counter.Beta
particles flux densitys about45Q0° part/(cn?@nin) in this casdaf gamma
background is not increased

The sound symbol (4) means that awgignaling of registered gamma
guanta and befaarticles is onlf signaling is onthis symbol is displayed on
the LCD and each registered gamma quantaivetaparticleis followed by a
short audio and/or vibratiomgsal, which depends on the chosemraltype

Audio signaling of registered gamma quanta and -fiesticles is
switched on and off in the submode of alarm threshold level programming

Surface betparticles flux density is meaed in a similar way to photon
ionizing radiation DER measuremehAs soon as the measurement is started
the LCD of the dosimetdreginsto display the measurement results and the
statistical error values that correspond to these results. In the précess o
measurementhe statistical error of each next measurementtriesaomes
smaller, andin some timeit reaches the specified statistical error
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If this erroris reached, a part of statistical information starts to be rejected while
the measurement process continues. Therefore, all following measurement resu
will have the statistical error, which is equal to or less than the specified one

The dosimeter can auhatically determine the specified statistical error
depending on theadiation intensityAnnex C). Theusercan also do that in the
submode of alarm trekold level programming. b | i n kymlolgneahtat
theuserdetermined the statistical error

If the specified statistical error is determined automatically bydsieneterits
value is blinking on the LCD until it remains greater than the valuzio relative
permissible error limit ofurface betparticles flux densityneasuremenr{rable
1.2). If the specified statistical erridetermined by thasey its value is blinking
on the LCD until it remains greater than the value of the spestiigstical error

While thestatistical errovaluekeeps exceeding®%, the LCD displays the
i § 1§ Spdbols.

Press the THRESHOLD button in the modesarfface betparticles flux
density measuremertb view the value of the specified statistical error
The value ofhe specified statistical erigrdisplayed on the LC[Bigure 13 while
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the THRESHOLD button isbeing pressed and heldown (but not
longer than 3s). A zero value display means that thesidwter

determinedhe specified statistical eor automaticallydepending on the
radiation intensity

Figurel571 LCD of the dosimeter
(viewing the value of specified statistical ejror
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If the THRESHOLD button is beingdd downfor more than three
seconds, the LCD displaythe i Ar csymbols (Figue 16). Thus, it
becomes possible to proceed to the submode of measurement result savit
in the nonvolatile memor

Figure161 LCD of the dosimetefstart of the submode of measurement
result saving in the nonvolatile mempry
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If you keep holding theTHRESHOLD button, thefi Ar ¢ h 0
symbols will disappear from the LCBnd the measurement will be restarted
during the next two secon(fsigure 17)

Figurel7i LCD of the dosimetefmeasurement restart
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If you keep holding th&d HRESHOLD buttonthenduring hie next
two seconds the dosimeter will proceed to the submodewfvalues
programmingof alarm threshold level and specified statistical error, and
switching on/off audio signaling of registered gamgquantaand beta
particles(Figure 18)Astrip e (it ¥ i dcrgs¥he instantaneous value
indicator and blinking of the lowerder digit (2) of a new threshold level
serve as an indication of this submode

Operation with the dosimeter in this submode fully complies with
the operation in a similaubnode d the photorionizing radiation DER
measurement mode

To save the measurement result of surface fhatticles flux density
in the nonvolatile memorypress and hold the THRESHOLD button in
the measur ement mode until t he 7
LCD (Figure 16). Then release the THRESHOLD button



Figure181 LCD of the dosimeter
(thesubmodeof alarm threshold level programming
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Proceedingo the submode of measurement result saving should be
confirmed by a short press of the MODE buttdress shortly the
THRESHOLD button to cancel the action. If the buttons are not pressed
for 30 s, the dsimeter automatically returns to the modswfface beta
particles flux densityneasurement

I f t he syinbold bre displayed on the LCD of the dustier
(Figure19 i nst e ad sgnibolg, theze isfind free Bpace in the
nonvolatile memory of the dosimeter, and, correspondingly,nte
measurement results cannot be savectlear the space in the nonvolatile
memory,delete itssaved measuremeresults Measurement results can
beclearedn the viewing mode (2.3.32lof the OM)
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Figure1971 LCD of the dosimeter
(start of thesubmode of measurement result savimp free space in
the nonvolatile memoly
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The f Aymbosd2) on the LCDof the dosimeter are an
indication of the submode of measurement result saving (Figure 20). In
this submode the LCD displays the measurement result (1) and the
measurement object number (3) that will be saved in the nonvolatile
memay. The nonvolatile mepry status is displayed on the instantaneous
value indicatoi(4). If the nonvolatile memory contains no data, only the
first segment is highlighted on the indicator. If the memory is full, all
segments are highlighted

Operation with the dosimeter in thésibmode fully complies with
the operation i similar submode of the photdnizing radiation DER

measurement mode
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Figure2071 LCD of the dosimeter
(thesubmodeof measurement result saviofsurface betgparticles
flux density)
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2.3.3.10The clock mode
This mode can be entered from any other operating mode of the
dosimeter with the help of a short press of the MODE buftbis mode
follows the mode o$urface betgarticles flux density measurement
I'n the mode of c¢| oc kaystthedollodings i r
information (Figure 21)
- alarm clock symbol (1) (if the alarm clock is pn)
- alarm type symba(2);
- battery statusymbol(3);
- time(4);
- day(d);
- month(6);
- year(7).
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Figure21i LCD of the dosimeter
(theclock modé
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To proceedo the submodef time and date correction, press and hold
t he THRESHOLD button untdcrbssthe s
instantaneous value indicator appears on the LCD, and the digits of minute
(2) start blinking (Figure 22)

Figure22i LCD of the dosimete
(thesubmode of time and date correctiotime programminy
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When digits are blinking, it means that their values can be
programmed. Use thEHRESHOLD button to set the required value of
the digit. Successive short presses and releases of the THRESHOLD
button change this value per unif long press of the THRESHOLD
button starts automatic change of this value, which is stopped after the
THRESHOLD button is released

A short press of the MODE buttdixes the values of the minute
digits (they stop blinkng) and allows presetting the values of the hour
digits, which start blinkingat that.The hourdigits are programmewith
the help of th@ HRESHOLD buttorin a similar way to the minute digits
programming

A short press of the MODE buttdixes a newtime value in the
dosi meterdés memory. The new ti me
of the dosimeter to show that it has been fixed. A year is then displayed
on the LCD (Figure 23)

84



Figure23i1 LCD of the dosimeter
(thesubmodeof time and date corodion’i year programming
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Whenthelow-order digits of the year are blinking, it means that their
values can be programmed. They are programmed with the help of the
THRESHOLD buttorin a similar way to the minute digits programming
The year value can st within the limits from 2010 to 2099

A short press of the MODE buttdixes a newvalue oftheyear in
the dosi meter 6 s methmgearplinks thieetimasemw v
the LCD of the dosimeter to show that it has been fixed. The date (1) and
month (2) are then displayed on the LCD (Figure 2¥hen the month
digits are blinking, it means that their values can be programmed. They
are programmeevith the help of theTHRESHOLD buttonin a similar
way to the minute digits programming
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Figure24i LCD of the dosimeter
(thesubmode of time and date correctiodate programming
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