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This operating manualOQM) is intenced to inform the userabout the
principle of operation ofRKS-0 1 STORAABG” radiometerdosimeter, the
procedure for workig with it and containslbthe dat necessary for fulapplication

of its technical capabiliteand its propeuse

TheOM includesthefollowing abbreviations andymbols

DER - ambientdose equivalentate



1 DESCRIPTION AND OPERATION

1.1 Purpose ofise of the radiometer

RKS-01“STORA-ABG” radiometerdosimeter(hereinafter the radiometer) is
intended for

- measuremenof ambienn DER of gamma and Xay radiation (hereinafter
photonionizing radiation)

- measurement of surface bgtarticles flux ensity

- measurement cfurface ativity of betaemitting radionuclides

- measurement of surfa@lphaparticles flux densy

- measwement of surface activity of alpamitting radionuclides

- display of pulse count rafeom alpha, beta, gamma detector.

The radiometer is usddr envionmental research; as vis@adisfor educational
establisherants for radiometric and dgimetric corrol at industrial enterprise$p
monitor radiation purity of residential premises, buildings and structteestories
adjacent to them, veties, houshold items, clothes, surface of soil on garden plots.
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1.2 Technical specifications

1.21 Key speciications and data apresented in Tablg.1.

Tablel.1—Key specifications and data

Unit of Standardize values
Name . e
measuremen accordlngo SDECIfI(atIOHS
1 2 3
II\DAEgsurement range of phot@nizing radiation usv/ 0.1—100 000
Display range of photeionizing radiation DER| p Sv / 0,01-100 000
Main relative permissible error limit when 15+2/ M,

measuring photoionizing radiation DER at
137Cs calibration \ith a confidence probability ¢

0.95

%

where M is a
dimensionless value thg
is numerically equal to
the DER value measurg
in pSv/




Tablel.1 (continued)

1 2 3
Energy range of photeionizing radiation being registered] MeV 0,012-3,00
Energy dependence of radiometadngs when measuring
photonionizing radiation DER relative 1.662 MeV {3'Cs): %
- in the energy range fromd12 to 0.040 MeV, not more 0 -29... +30
- in the energy range from 00 1.25 MeV, not more °25
Anisotropyof the radiometer at gamma quamtincidence
at sol i d alatigtoghe mdif{petpnbiculartoe
the backcover of the devicenarked witha"+" symbol)
direction of measurement, must be: %
- for 13'Cs and®®Coisotopes °25
- for 2’Am isotopes °60

Note. Anisotropy diagramsre given in Adpendix A.




Tablel.1 (continued)

1 2 3
(l\j/leenisitl;rement range of surface kaaisticles flux part/(crr? Gnin) 5_999 999
(I?ésr,]psllrg range of surface beparticles flux part/(cri @nin) 1- 999999
Measurement range ofigace activity of beta 0,22-9999
emitting radionuclide for

Ba/cr? C OYsource typd
(°°SrPOY)

Display range of surface activity of beta Bgfcr? 0,01- 9999

emitting radionuclides




Tablel.1 (continued)

1 2 3
Main relative permissible error limit when 20+150F,
measuring surface bepmrticles flux density in thi wh(?re 't:hlsta dlmens_lonllle
ange from ar(crcnn) o o | VLo thatie numencaly
a confidence probability of 0.95 density measured in

part./(cn? @nin)

Main relative permissiblerror limit when 20+10/ A,
measuring surface activity of beganitting Wvgll?erthgt isﬁumleriséallye
radionuclidesn the range from 0.2Bg/cn? to % equal to the value of

9999Bg/cn? at°°SrPoY calibration with a
confidence pr obabourtei t

type

surface activity of beta
emitting radionuclides
measured iBg/cn?




Tablel.1 (continued)

1 2 3
Ene_rgy range of befparticles being MeV 0.15- 3,00
registered
Measurement range of surface alpha .
particles flux density part/(cri@nin) 5-999999
Display range of surfac@phaparticles part/(crithin) 1-999999
flux density
Measurement rage of surface activity o Ba/cn? 0,2—-9999
alphaemitting radionuclides q for M 99 sourcetype (**Pu)
Display range of sfurface_z activity of Bg/cn? 0,01- 9999
alphaemitting radionuclides
Display range of pulse count rate
from alpha, beta, gamma radiation cps 0,001 — 9999

counter




Tablel.1 (continued)

t0 9999 Bg/cm at2*%Pucdibration with a
confidence probability of 0.98om a
standa d sBu@cetype

1 2 3
Main relativepermissible error limit when 20+150/F,
measuring surface alptparticles flux whereF is a dimensionless value thz
density in the range fromgart./(c@in)to | % is numerically equal to the value of
999 999part./cn?@nin) at 22%Pu calibration surface alphaarticles fluxdensity
with a confidence probability of 0.95 measured ipart./(cn@in)
Main relative permissible error limit when
) L o 20+10/ A,

measuringsurface activity of alphamitting . . .

; = where Ais a dimensionless value th
radionuclidesn the range from 0.Bg/cn? - !

% is numerically equal to the value of

surface activity of alphamitting
radionuclidesmeasured iBg/cn?

Detector type

Alpha, beta-, gammasensitive
GeigerMuller counter with a mica
window
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Tablel.1 (continued)

1 2 3
Window area C R 13,8
Typical sensitivity to photorionizing radiation with an energy off  Pulses
0.662 MeV {37Cs) I-fj 45

h

Time of opeating mode setting of the radiier, not more min 1
Time of continuous operation tferadiometer when powered
from a new battery of two I mAh galvanic cellainder normal
conditionsandyi ven gamma backgroun hour 2000

disabled soundiy of registered gamma quantalaisabled

backlight of the scale, no less
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Tablel.1 (continued)

1

Unstable readings of thediameter for 6 hours of
continuous operation, not more than

%

Operating suply voltage oftheradiometer powesupply
from two AAA galvanic cs

3,0

Additional relativepermissibleerrorlimit when measuring
photonionizing radiationDER, surface btaparticles flux
density andsurfacealphaparticles flux density in the rarg
of supply voltage from 2.4 V 8.2 V

%

I+
ol

Additional relativepemissible error limitwhen measuring
photoniionizing radiation DER, surface beparticles flux
density and wrface alphgparticles flux densitgaused by
changes in the environmental temperature ff@?C to
+50°C

%

+0, 5
per eacHl °C of
deviation fom

20°C
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Table 1.1 (end)

1 2 3
Aver_age lifeof the radiometetill the first major hour 10000
repair, no less
Average service life of the radiometer, ness year 6
Mean time to failure, no less hour 6000
Overall dimensions of the radiometer, egd mm 1603 752 37
Weight of the radiometenot more kg 0,4
Weight of the radiometer in packagmt more kg 4.2 (case-3.2)

D_efficiencyofCO t ype sources is 0.377
d_efficiency o0fs049@ type sources

1.2.2The radiometer provides f@utonatic subtraction of gammeomponent
of radiationwhenmeasuring beta radiation parameters.

13



1.2.3The radiometer provides for automatic subtractibrgamma and beta
components of radiation while measuralgha radiation parameters

1.24 The radiometeprovides foranalogue indicator of instantaneous radiation
intensity being measured. Time of information update is 500 ms

1.25 The radiometernllows programming the values of alarm threshold levels
for eat radiation parameter being measured

1.2.5.1The values of threshold levels of photdmizing radiationDER are
programmedin the range from OmSv/hto 99.9 mSw with a resolution of
0.01py Sh./

1.2.5.2The values of threshold levels of surface hedeticles flux density are
programned in the rangérom O part./(cn?- mitno) 91®Partd(ent mi n) wi
a resol ut@mgmn/(cwtmin)0. 01 -

1.2.5.3The values of threshold levelsf suface activity of betsemitting
radionuclides are programmed in the range froBgn? to 9999.99Bg/cn? with
areolution of 0.01 Bg/crh
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1.2.5.4The values of threshold levels of surface alph#ticles flux density are
programmed in the rangeofn Opart./(cn mitno) 9 9%®artd(ent Gni n) w
a resol ut Ppant/(ckk-f miOn)01- 10

1.2.5.5The values D threshold levels of surface activity of alpbmitting
radionuclides are programmauthe range from @g/cn? to 9999.99Bg/cn? with
aresoltion of 0.01 Bg/crh

1.2.56 The values of threshold levels of pulse count rate from alpha, beta
gamma counteare programmed in the range fromadps to 9999 cps with a
resolution of 0.01 cps.

1.2.5.7The programmed values othreshold values aretored in the non
volatile memory of the radiometer amémain unchangedhen the radiometer is
turned ondff andits batteriesare replaced

1.2.6The radiometeralarms about exceedingf the programmed threshold
levels with atwo-tone sound signal andrad flashingALARM LED. In this case,
the measurement result blinks on the liquid crystal dispgtayefnafter referretb
as LCD) 15



1.2.7The radiometergeneratesa short ondone sound signal if gamma
quantum alpha or betaparticle gets to the detector

1.28 The radiometer stores up to 1000 measurement results in its nonvolatile
memory. For ease of identification, iofmation about the date and time of
measurement and a conditional thdigit number of the object of measurement,
which is entered dumig recading, is added to each record

1.2.9The radiometerllows viewing measurement resulthat were previously
recaded in the nonvolatile memorgn its own LCD as well acommunicatinghis
information to a personal computer via Bluetooth.

1.2.10 Tte radiometer has a clock modeherethe current time in hours and
minutes, as well as the curredaite month, and yeaiare displayed on the
radi omet.er’ s LCD

1.2.11There is he alarm clocknodein the radiometer.
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1.2.12The radiometer provide®r an gtion to work in the mode of intelligent
detectingunit (heeinafter referred to as the IDUIn this mode, the radiomete
sendsthe followingto the PC via Bluetooth:

- current measurement results;

- current value of supply voltage,

and receiveghe commads from the PC to changeneasuremenmodesand
synchronizeime relative tothe PC clock.

1.2.13. The radiometer provisléndicationof low battery status

1.2.14 The radiometgrerforms measurements under the following conditions

- temperature from 20to +50°C;

- relative humidityu p  t &)%(@t935 % temperature;

- atmospheric pressure from 84 to 106.7 kPa.
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1.2.15The radiometer remains operational after thgpact of the following
external factors:

- high frequencysinusoidal vibrations (with arosower frequencyfrom 57 to
62 Hz) in the rangeof 10 to 55 Hz,0.15 mm bias for frequency lower than the
crossoverrequency

- shocks with a shock pulse duration of 5 ms, total numbserlofo c k s ( 100
and maximum shock acceleration of 100%n/s

- shocks in shippingcontainer with an acoefation of 98 n#, a shock pulse
duration of 16 ms (number @hocks- ( 1 0 00Pirtehch direction) oequivalent
shake tests

- exposure in shipping container to ambientt@mperature from 25 to +55°C
and relative humi di°G yt eunpp;etroa t(wrbet 3) %

- photoniionizing radiation with exposure dose rate that corredpto ambient
dose equivalent ratgp to10 Sv/h during 5 minutes

18



1.3Delivery kit
1.3.1Delivery kit of the radiometer ansists of the items and maintenance
documentation presented in Table.1.2
Tablel.2— Delivery kit of the radiometer

Quan
Type Iltem tity Note
RKS-01
“STORBG]
BI CT. 41 202 radiometer 1 pc.
dosimeter

Cover (energ compensating filter) for
B C301261.019 Cover Nol* 1pc measuremerdf photonionizing radiation
DER

Cover—alpha, beta filter for gamma
Bl CT. 3012 CoverNo2 1pc. radiation component measurement whe
measuring beta radiation characteristid

19



Table 1.2 (continued)
Quan
Type Item tity Note

Cover-alpha fiter for gamma and
] beta component measurement whe|
BI CT.301; Cover No3 1pe. measuring alpha radiation
characteristics
Cover—a grid to protect theounter

B | TC.08261.022 Cover No4 1pc. when measuring alphadiation
characteristics
BI CT. 412 Gasketskit 1 pc. 30 n(10pcy
BI CT. 4127 Operating manual 1 copy
02H E
ENERGZER AAA 1.'5 M 2pcs Analogs permitted
galvanic cell
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Table 1.2 érd)

Type Item Quartity Note
BI CT. 32303 § Stackingbag 1 pc.
Bl CT. 3045 Telescopiaod 1pc.
BI CT. 3015 Holder 1pc.
Wing screw DIN316 i
M4 x 8 Screw 2 pcs Stainless steel
Bl CT .8 0 0] Custommade softwarel 1pc. Rad Reader
BI CT. 412021 Package 1pc.
B C T381123.00702 Packing case 1pc A componendf the

package

* installed in the radiometer
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1-RKS-01 "STORAABG" radiometerdosimeter of alpha, beta, gamma radiatioithw
installed Cover No.1 (engy compensating filter) for measurement of gamma Xnadys
DER;

2 - Cover No.2- alpha, beta filter for measurement of gamma radiatomponent when
measuring beta radiation characteristics;

3 - Cover No.3 alpha filter forgammabeta component measurent when measuring alpha
radiation characteristics;

4 - Cover No.4 a grid to protecthe counter when measuring alpha radiation dterstics;

5 - Operating manual;

6 - Stacking bag;

7 — Gaskets Kit;

8 - Holder;

9 - Screws

10 - Telescopic rod;

11- Custommade software.

Figure 1.1- Placement of the device and accessories, as wefierational
documentation in the dustnd damgproof case
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1.4 Design and principle of operation

1.4.1Design of the radiometer

The radiometker (in accordanceavith Figure 1.2) is designedas a rectangular
parallelepipedounded on each sid&he plasticdamp and dustproof bodyfahe
radiometer (ingres protection rating IP54ategory 2 consists of two parts upper
(1) andlower (2) coves. The LCD (3), ALARM light-emitting diode (4) andhe
keys of control(THRESHOLD (5), MODE(6),y / B/ o ( 7)) SOUSAM®E ( ¢
are locatedon the panel of the upper cover. The prirtéduit board with the
electric circuit of the device is screwed withur screws to the upper cover of the
radiometer. All inscriptions of the upper cover aceeerprinted

24



Figurel.2 — Appearance of theadiometer (top view)
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The lower cover (2) of the bodyigure1.3) contains the battery compartment
(10) with twogdvanic cells installecanda GeigetMueller BETA2-1 counter (11)
sensitive to alpha, beta agdmma radiation.The counteiis fastenedo the lower
cover and closed from the inside of the body weitplastic holder, which is fixed
with six screws. Frm the outside, the detectr closed with one of the covers (13),
(14), (15) or (16). The battecompartment is closedith cover (12), whih is fixed
with the original screwThe polarity signs armscribedon the bottom of the battery
compartment foproper insertion of batteries.

A stacking bad6) is used for convenienseof the radiometer (gure 1.1).
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Figurel.3 — Appearance of the radiometer (bottom view)
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To perform measurementin hardto-reach areas, a telescopiod (10)
(Figurel.1) is wed, whichis fastenedo the device sing a holder (17) and two
screws (18 (Figure 1.4).

Figurel.4 —Holder and screws for moting to the telescopic rod and radicere
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A plastic dust anddampproof case is used faeliable and compact storagé
thedeviceand accessories, as well as operational documentation.

Protective gaskets apdacel in the contaier (Figure 1.5) and used to replace
damaged gaskets in Couso. 3.

Figurel.5 — Container with protective gaskets
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1.4.2Basic operatiomf the radiometer

The radiometer is a monoblock, which contains:

- BETA-2-1 GeigerMueller counter;

- printed circuit board with circuits dhe anode voltaggeneration digital
processing, control and indication and the module of Bluetooth radio channel,

- bateries;

BETA-2-1 GeigerMueller counter, sensitive to alpha, beta and gamma rays,
converts radiatin into a sequence of voltage pulsi® amount of which per unit
of time is proportional to theadiationintensity.

Circuits of the anode voltagegeneratio, digital processing, control and
indicationperform

- generatiorand stabilization ofthecowtr ' s anode voltage;

- scalingand linexrization of thec 0 u n toantirigresponse

3C



- measurement of photdonizing radiationDER, surface betparticles fux
density and surface alpiparticles flux density by measuring the average frequency
of pulses oming from the counter output;

- real ime measurement;

- control of operatig modes of the radiometer;

- display of measurement results.

The module of Bluetoth radio channeknsuresinteraction of the radiometer
with a personal computer.

A battery of twoAAA -sized cellss usedo supply poweto the radiometer

1.5Labeling andsealing
1.5.1 The upper cover of the radiometer is inscribed with the tradentfzek
name and the symbol of the device, the ingress protection rasngell as the
pattern appoval mark of measuring instrumerits accordance with the Technical
regulatbns of the regulad means of measurimguipment
31



1.5.2 A serial number and aamfacture date are inscribed on the lower cover
of the radiometer.

1.5.3 Sealing is performed lilge producer enterprise. The devicadaled with
mastic in the recesses dfet lower cover or with special film ssabn the side
surfaces of the device titejunctions of the upper and the lower covers.

1.5.4 Removal of seals and repeated sealing ifonpeed by theproducer
companyafterrepair and verification of the radiomete

1.6 Packing

1.6.1 The radiometerit (the device, accessories, and opagtnanual) is
delivered in a plastic case.

1.6.2 The case with thecandzad mmantdar ’
polyethylene bagwhich is welded after packingerformed
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2 PROPER USE

2.1 Operating limitations

Operating limitations arpresentedn Table 2.1
Table2.1— Operating limitations

Operating limitation Limitation parameters
1 Ambient air temperaturg from- 20to +50°C
2 Relative humidity upto(9 5+%at+35°C t emperatur

3 Impact of photon

S - DER up to 10 Sv/h during 5 min
ionizing radiation

2.2Preparation of the radiometer for operation

2.2.1Scope and order of external examination

2.2.1.1Before using he radiometer, unpack it amheck if the delivery kit is
complete. Examine for mechanical damages.
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2.2.2 Rules and order of examination for operational readiness

2.2.2.1 Study the operating manual before putting the radiometer into operation

2.2.2.2 Opn the battery compartment amdhke sure the two batteries are
inserted, connections are reliable, and there is no leakage obsale batteries
after durable storage of the radiometer. In case there is a salt leakage, remove th
batteriesClean themif possible, or replace, ifat. Insert the batteries and close the
battery compartment.

2.2.3Guidelines on switching on and testing the radiometer

2.2.3.1Press the MODE button to switch the radiometer Dme radiometer
perfornms a test ofdisplay andsignalingmeans which consits in illuminating the
ALARM LED and all segments of the LCD for 2 s, as welyjeseratiorof a short
term sound signal. Upon completion of the test, the radiometer will enterdtie
of photonionizing radiationDER measunment as evidenced by y " o gnthb
thedimes i on of the médasured value " pSv/
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2.2.3.2. In theabsence of a sound signal, god) no illuminating of ALARM
LED, and (or) the lack of illumination of all segments of the LCD during the test,
send the raddmeterfor repair.

2.23.3If the low battery indication appears on the LCD (see 2.3.3.6), replace
the batteries

2.2.3.4 Press and hold (circa 6 second<)INE button until the radiometer
turns off.

2.2.4List of possible troubles artdouble$ooting.

2.24.1 The list of possild troubles and troubleshooting is presented in
Table2.2. Troubles during use are recorded in Appendix D of this OM.

2.2.4.2 At failure to eliminate the troubles presented in Table 2.2, or at detectio
of more complicate troubles, the radiometer should bsent for repair to the
manufacturer.



Table2.2—Possible troubles and troubleshooting

Trouble Probable cause Troubleshooting

The radiometer | 1 The batteries are 1 Replace the batteries
does not switch | dischaged
on after MODE 2 No cortact between the | 2 Restore the contact betwee
button is pressed | batteres and the battery | the batteries and the clamps

compartment clamps
3 One of the batteries is | 3 Replace the defected batter
out of order

36



Table 2.2 (continued)

Trouble

Probabé cause

Troubleshooting

There is no short sound
signal during the test of
display and signaling mean
when the radiometer is
turned on

Buzzer failure

Send the radiometer
for repair to the
manufacturer

ALARM LED is not
highlighted during théest of
display and signaling mee
when the radiometer is
turned on

LED failure

Send the radiometer
for repair to the
manufacturer
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Table 2.2 (continued)

Trouble

Probable cause

Troubleshooting

Not all segments of the
LCD are highlighted
during the tesof
displayand signaling
means aen the
radiometer is turned or

LCD failure

Send the radiometer for
repair to the
manufaturer

Low battery indication
is displayed on the
LCD after the batteries
have been replaced

1 Poor contact between
the batteries anthe
batterycompartment
clamps

2 One of the batteries is
out of order

1 Clean out the contacts
on the clamps and the
bateries

2 Replace the defected
battery
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Table 2.2 énd

Trouble

Probable cause

Troubleshooting

Er01message on the
LCD of the radiomedr

Alpha, keta gamma
radiation counteris out
of order

Send the radiometer for
repair to the
manufacturer

No cannection between
the radiometer and the
PC, which issvidenced
by the message&r03’,
"Er04', "Er05', "Er06'
or"Er 07" oDnhof t
the radioneter

1 The distance betwee
the radiometer and th
PC is too big

2 Rad Readetustom
made software is not
launched or improperly
set on the PC

1 Make the distance
between the radiometer
and the PC smaller

2 Launch o set the
custommade software
Rad Readr in linewith
theits manuh
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2.3Use of the radiometer

2.3.1Safety measures during use of the radiometer

2.3.1.1 All works on the use ofthe radiometer should be carried out in
accordance with the requirements set out in the following documents:

"Norms of Radidion Safetyof Ukraine" (NRBU97). State Hygienic Standards
DGH 6.6.1-:6.5.00198,

"Basic sanitary ries of mdiation safety of Ukraine” (OSRRD05) DSP 6.17-7
200509-02.

2.3.1.2Direct use of theadiometelis not dangerous for the service pensel and
is environmentallyriendly

2.3.1.3The radiometer contains no external parts exposed to voltagesidaza
for life.
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2.3.1.4The radiometer meets the requirements of DSTU 7237:2011 standard i
terms of protecting a person from electric shegth a safetyclass Oaccordimg to
DSTU IEC 603351:2010standard

A special protective jacket is used to prevaetidental contact with conductive
parts

Ingress protection rating is IP54 accordind®TU EN 605292014 standard

2.3.1.5.According to therequiremets of fire safetythe radiometer meets the
requirements of the current fire safety regulations amceatstatutorydocuments.

2.3.1.6In case of contamination, the radiometer should be deactivated. Wipe it
surface by a gauze tampon moisteired standad decontaminatigp agent

2.3.1.7 Disposal of radiometers should be carried out according to DSTL
4462.3.01:2006, DSTU 4462.3.02:2006, Laws of Ukraine "On Environmental
Protection" and "On Waste".
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2.3.20perating modes and submodes of the radiem

2.32.10perating mode of the radiometer

The radiometeworksin the following modes

- mode ofmeasurd ionizing radiatiorcharacteristics display;

- clock mode;

- alarm clock mode;

- mode ofdatacommunicatiorcontrolwith PC;

- mode of measureamt resultsiewing stored inthe nonvolatile memory.
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2.3.2.20perating submodes of the radiometer

Every opeating mode of the radiometer has its submodes.

The mode of measured ionizing radiation characteristics dispdagists of the
following submode:

- submodef measuremenestart;

- submodeof viewing and programmingew valuesof the alarmthreshold
level and specified limit of statistical deviations (specifiett of expected relative
statistical deviations of theneasurementesult given confidence probablity of
0.95);

- submode ofmeasurement reswdtoragan the nonvolatile memory;

The clock mode has a smbde of time and date correction.

The mode of arm clock has a subhode of programminds triggeringtime.

The mode of measurement u#s viewing sbred in the novolatile
memory has a suhode of measuremeresultsclearing
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2.3.30peration procedure of the radiometer

2.3.3.1Radiometer controls

Buttons MODE (3, THRESHOLD (6), SOUND (7), SAVE8),y / B/ are ( 9)
used to operate the radiomegEigure 1.2).

MODE button is used to turn aff the radiometer and change its
operating modes.

THRESHOLD buttonis used to view current and program new values of alarm
threshold level and specified limit ofaistical deviations,as well asto restart
measuement.

SOUND button is used to enable/disable signalling of registered gamma quanta
and alpha betaparticles.

SAVE buttonis usedo switchto the submode aheasurement result saving

y/aB/ b uistuxnm to change the type of ionizing radiationwhich
characteristics will be measured.
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2.3.3.2Switching the radiometer on/off

Press MODE button to switch the radiometer Best of display and signaling
means CD, ALARM LED andbuzzer),which lasts abau2 secondsneans tie
radiometeris on Upon completion of the test, the radiometaitchesto the mode
of display of the measuretbnizing radiationcharacteristics- photorionizing
radiation DER

To switch off the radiometer, press amld MODE buttorcirca 6 secondsintil
the radiometer switches off.

2.3.3.3General algorithm of the radiometer operation control

The radiometer is controlled in the following way.

After switching on, the radiometer works in the moden@asured ionizing
radiation charactéstics display— photonrionizing radiation DERas evidenced by
" ysymbol and the dimension of measucgg@dntity" p $i'vof "'mSvh".
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In this modeashort pressof /o /but t on ¢ elianigirgg radiatienh a n
type, which characeristics will be measuredsymbolsof measured radiation are
displayed on the LCD othe radiometerasc har act er s |If'several " 3
charactersare displayedsimultaneously,t meansthat characteristics ofeveral
radiationtypesare measuredt the same time

The display of one symbol informs that characteristics of only one ayp
radiation are measured and the influence of otyy@es ofradiation isconsidered
and subtracted from the current measurement results.

A | ong poeb s fo2&)egds tBsaving ofthe current measurement
result as aadiationcomponentwhich will further be subtracted from the results of
subsequent measurements. The next long pregs/op /but t on (f or
resetting thigpreviously savedalue.

Short preses of MODE button switches the radiometer from one mode to
another in thdollowing ordet
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- mode of measured ionizing radiation characteristics disgkfier the
radiometer is turned onphotonionizing radiation DER)

- clock mode;

- alarm dock mode;

- mode of data communication control with PC;

- mode of measurement rewuliewing stored inthe nonvolatile memory(if
saved results are availahle)

If the nonvolatile memory contairsomemeasurement resglta short press of
MODE button swiches the radiometer from the mode of data communications
control with the PC to thenode of measurement results viewisgvedin the
nonvolatile memory. By pressing MODE button when the radiometer is in the mod
of measurement results viewing, you swithke radiometer to its initial modethe
mode of measured ionizing radiation chagsistics display (the measured
characteristic and the type of radiation do not change)
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If the nonvolatile memory has no saved measurement results, a short press o
MODE button switches the radiometer from the mode of data communications
control with tre PC directly to themode of measured ionizing radiation
characteristics display (the measured characteristic and the type of radiation do no
change)

A short or a long pis of THRESHOLD button in any operating mode of the
radiometer changes the submodéthis operating mode.

Note. After switching the radiometer from the mode of measured ionizing
radiation characteristics display to any other mode, the selected chatiactérthe
selected radiatiotype continues to be measuréilhen themeasurementesult of
the alarmthreshold level is exceeded, the radiometer retionthe modeof
measured ionizing radiation characteristics displagt begis to generate light and
sound alarms.

A detailed description of each operating mode of the radiometer itgith
submodes is given below.
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2.3.3.4LCD backlight contral

Each press of any button of the radiometer activates the LCD backlight for circ
6 seconds. Press THRESHOLD lmutttwice (time between presses should not exceed
0.5 s) to turn on a continuous LGiacklight. Press THRESHOLD button twice once
again todisablecontinuous LCD backlight.

2.3.3.5Batteries status control

Irrespective of thehosen operating mode, thali@meter carries out a nestop
control of batteries status. The results of conéra@ displayed on the LCD with a

battery status symbm (6) (Figure2.1), which consists of four segments.
The number of blinking segments shows the level of batteriehatige No
segment of the status symbalinks with a fully charged batteries. Whdatteries
gradually dischargeone segment startdinking first, then two,etc All segments
blink with fully discharged batteries
Blinking of three or four segments is@mpanied by short audio signals. This
means that the batteries should 45replaced.



2.3.3.6Measurement of photeionizing radiation characteristics

2.3.3.6.1To measure photeionizing radiation characteristics, the window of
the alpha, beta, gamnnadation counter must be closedith Cover No.1 (energy
compensating filter).

The @ver is fixed in the counter windowy means of twq@rotrusions and a
movable latchThe cover closes the counfesm alpha and beta radiation, as well
asits applicationensiresenergy dependence tfe radiometereadingswithin the
limits specifiedin Tade 1.1.

The radiometer should be orientedth the metrologicalmark "+", which is
affixed toCover No1l, in the direction towards the objedtexamination

2.3.3.6.2 Theadiometershouldoperate in the mode of display of the measured
ionizing radiaton characteristics. After turning othe radiometer starts working in
this mode.You can also switch to this modeom any other mode bghortly
pressing MODE button.
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2336.3.Choose "y" as t Aftertutning e the radiometed i
beginsto measure characteristics of this radiation. If another radidiipa is
chosen during operation of the radiometer, you can switch to messnutreof
photorionizing radiation chracteristics byriefly pressingy /o /but t on.

2.3.3.6.4. The radiometeen measure photcionizing radiationDER expressed
i n /p SnBVh (selection of measurementunits takes placeautomatically
depending on the intensity of radiation), or the putagntratefrom thealpha, beta,
gammacounter expressed in in cfwitching betweenDER measurement and the
pulse countrate is done by shortly pressing MODE and THRESHOLD buttons
simultaneously.
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2.3.3.6.5 Thdollowing information is displayed on the IBCof the radiometer
(Figure 2.1):

- estimated limit of the expected relativeatstical deviations (1) of the
measurement result (7) Wwita confidence probability of @5, hereinafter- the
estimated limit of statistical deviations;

- " ysymbol(2) — an indicationof the measured radiatidype

- instantaneous value indicatortbEradiation intensity3);

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

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

- battery status symb¢b);

- measurement result (7);

- di mension of measurement result (8

- current time (9).
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Figure2.1—LCD of the radiometer
(mode of measured ionizing radiation characteristics display: measurement of-photon
ionizing radiation DER)
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2.3.3.6.6.As soon as the measurement is startkd measurement resul{g)
and the estimated limit of statistical deviationst{igt corresponds to these results
begin to be generated time LCD.

2.3.3.6.7If the DER measurement resiixceed the alarm threshold level, the
radiometer sends a twonesoundsignal anl starts blinking with the red ALARM
LED (10). Measurement results start blinkiran the LCD of the radiometer.
Periodic and gradual (from left to right) highlighting of $mnd symbol segments
(4) serves as an indication of the thresheltel exceeding as well (Figure 2.1

2.3.3.6.8 The radiometer works witlhe two independent threshold leve@ne
of them i s expr d)s the sbcondrone inScps. Gomgamsdny /
measurement results is carried out with only one threshold4evigh the one the
measurement units of whiatorrespond to the selectedeasurementinits of the
results. Only this threshold can be viewed or changed.

2.3.3.6.9 When the measuremerdalt exceeds the upper limit of the
measurement range by more than 30 nn" symbol s are di
instead of the measurement results 54
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2.3.3.6.10The twelvesegment indicator of instantaneous value (3) is used for
fast evaluation of photeionizing radiation intensity. The integration time during
measurement of itsntaneous intensity value and the time of information update on
the instantaneous value indicate500 ms.

2.3.3.6.11The instantaneous intensity value is displayed in pstaghrithmic
scale. The first segment of the indicator becomes highlighteah wie intensity
corresponds to 2psfrom thealpha, betagammacounter The greater the intensity
of photonionizing radiation, the more egments of the indicator become
highlighted from left to right.The scale becomes fullhighlighted when the
intensty equals 3100cps fromthe alpha, beta, gamma countdDER is about
400pu Sv/ h in this case.

2.3.3.6.12ZThe sound symbol (4) means thsbund signaling of registered
gamma quanta is on. If signaling is on, the sound symbol is displayed on the LC
and eachregistered gamma quantum is followed by a skoundsignal.

2.3.3.6.1Fnable/disable sounding of registered gamma quantabriefpress
of SOUND button. 55



2.3.3.6.14Photonionizing radiation DER is measured in the following way. As
soon as the measunent is started, the measurement results and the estimated limit
of statistical deviations of these results begin to appear on the LCD of the
radiometer.

Initially, the estimated limit of statistical deviations of the measurement results
is large. In thegrocess of measurements, the estimated limit of statistical deviations
of measurement results decreases and eventually reaches the specified limit o
statistical deviations. After that, the measurement process continues, but some o
the statistical infortion begins to be rejected. Therefore, the estimated limit of
statistical deviations of all subsequent measurement results is equal to or less thal
the specified one

2.3.3.6.15 The user can restart the measurement process at any time. To do thi
press ad hold THRESHOLD button untiCLr characters appear on the LCD of the
radiometerRelease THRESHOLD buttors @oon a£Lr characters are displayed
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2.3.3.6.16The radiometer can automatically determine the specliiad of
statistical deviationslependig on the radiation intensity (Appendix A). The user
can also do that in the submode tbé alarm threshold level programming. A
blinking “ %" symbol me a n s specified tlimittoh e
statistical deviations

2.3.3.6.17f the specified limit of statistical deviationsis determined
automatically by theadiometey its value is blinking on the LCD until it remains
greater than the value tife main relative permissible error limit of photdonizing
radiation DER measurement (Table 1.1).tlfe specifiedlimit of statistical
deviationsis determined by the user, its value is blinking on the LCD until it
remains greater than the value of the speclfiad of statistical deviations

2.3.3.6.18While the estimated limit of statistical deviats keeps exceeding
9%, the LCD displays the “nn%” symbo

2.3.3.6.1%ress THRESHOLD button to view tlpecified limit of statistical
deviations andhe alarm threshold levelThespecified limit of statistical deviations
and the alarm threshold Vel ares7displayed on the LCD (Figur22) while



THRESHOLD button is being pressed dmeld down (but not longer thans}. If a
zero valueis displayed it means that the radiometer determirnie@utomatically
depending on the radiation intensity.
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Figure 2.2—LCD of the radiometefviewing the value of specified limit
of statisticaldeviations and alarm threshold leyvel
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2.3.3.6.20f THRESHOLD button is being held down farore thartwo
ChiCD sgimdpl 3 ) Eif indgnathatyou 2an 3
restart the measurement process.
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Figure2.3—LCD of the radiometefmeasurement restart
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2.3.3.6.21f THRESHOLD button is released wh&ilr symbok aredisplayed
on the LCD, then the measurement protessmesestared (Figure2.4).

1) [ ] ][]
o
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Figure2.4—LCD of the radiometer (measurement restart)
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2.3.3.6.22f you keep holdinglown THRESHOLD button, then during the next
four seconds the radiometer proceéal the submode ofiewing andprogramming
of new values ofthe alarm threshiol level and specified limit of statistical
deviations (Figure 25) Astripe (1) “moving” acro
indicator anda blinking low-order digit (2) of a new threshold level serve as an
indication of this submodéfter thatrelease THRESOLD button.

When a digit is blinking, it means that its value can be programmed. Us¢
THRESHOLD button to set the required value of the blinking digit. Successive
short presses and releases of THRESHOLD button change this value per unit.
long press of TRESHOLD button starts automatic change of this value, which
stopafter THRESHOLDbutton is released.
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Figure2.5—LCD of the radiometer
(submode ofhealarm threshold level programming
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A brief press of MODE button saves the value of the digit ¢ipsblinking) and
allows changing the value of the next digit, which starts blinking at that.

All other digits are programmed élvise

If there is no need in programming all digits of the new thresleviel, you can
finish programming of the thresholdvel and proceedto programming of the new
specifiedlimit of statistical deviations bghortly pressingSAVE button.

2.3.3.6.23As soon as all digits of the new threshold level are programmed, the
LCD of the radiometer displays the specifidithit of statistical deviations
(Figure 2.6). Its loworder digit is blinking, which means that its value dan
programmed.
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Figure2.6—LCD of the radiometer
(submode of programming the alarm threshold level: programthangpecified limit
of statistical deviations
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Progranming a new value of the specifidimit of statistical deviationsn done
in a similar way to programming of the new value of alahreshold leveland
finishes after programming of all digits or after pressing "SAVE" butwn.
presetting a zergalue, you switch on automatic determinatmnthe radiometeof
the specifiedimit of statistical deviationslepending on the radiation intsty.

2.3.3.6.24As soon asthe alarm threshold level and the specified limit of
statistical deviationsre piogrammed their valuesblink three timeson the LCD It
means they are savéd the nonvolatile memory of the radiometer. After that, the
radiometer returns to the mode of displaying the measured characteristics
ionizing radiation.

Important! If the sibmode of programming the new valued the alarm
threshold level and the specifiéhits of statistical deviationandswitching on/off
sounding of registered gamma quaist@ause for more than 30 seconds (j.the
userpres&s nobuttons of tie radometer), the latter automatically returato the
mode of photonionizing radiation DER measuremenmkll changes madén the
submodeof new valueprogrammingwill be canceled.
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Note. A zero value of the threshold level makes the alarm inactive

2.33.6.5To save the measurement result in the nonvolatile menshgrtly
press SAVE buttorin the mode of displaying the measured chindstics of
ionizing radiation The radiometer willswitch to the submode ofneasurement
resultsaving "Arch" (2) chaactes on he LCD of the radiometer are the indication
of this submodéFigure 2.8).

2.3.3.6.24 f “FULL"” characters are displa
after you press SAVE buttoffrigure 2.7), there is no free space in the nonvolatile
memory of tke radomete, and, correspondingly, the next measurement results
cannot be saved.

2.3.3.6.27To clear space in the nonvolatiie memorglelde its saved
measurement resultsMeasurement results can be cleared during data
communications with the PC (2.3.3.11 of the Gdf)in the mode of measurements
results viewing (2.3.3.12 of the OM).
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Figure2.7—LCD of the radiometer
(submode of measurement result saving free space in the nonvolatile memory

2.3.3.6.28In the submodeof measurement result sagithe LCD displays the
measurement result (1) and the measurement object number (3) that will be savec
the nonvolatile memory.
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Figure2.8—LCD of the radiometefsubmode of measurement result saying
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The nonvolatile memory status is displayed on the ingtaotas value indicator
(4). If the nonvolatile memory contains no d@atmly the first segment is
highlighted on the indicator. If the memory is full, all segments are highlighted.

2.3.3.6.29The loworder digit of the object humber is blinkirmond $iows hat
its value can be programmddse THRESHOLD button to set the required value of
the blinking digit. Successive short presses and releases of THRESHOLD buttc
change this value per unit. A long press of THRESHOLD button starts automati
chang of this vdue, whichstopsafter the button is released.

A short press of MODE button saves the value of the digit (it stops blinking)
and allows changing the value of the next digit, which starts blinking at that. All
other digits are programmed likese.

2.3.3.630 As soon aghe required digits of the measurement object number are
programmegd a short press of SAVE buttosavesthe measurementesult, the
measurementobject number and the time and date of measurement in the
nonvolatile memory.
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The fa¢ thatthisinformationis saveds evidenced by triple blinking on the LCDof
theradiometer of theneasurementesultbeing savedand return of the radiometer to the
mode ofdisplay of the measured characteristics of ionizing radiation.

Important! If the sibomode of measurement result saviiggpaused for more than 30
seconds (i.e., the user presses no buttons of the radiometer), the latter automaticslly retur
to the modeof display of the measured ionizing radiation characteristics without saving
themeastement result

2.3.3.7Measuremertdf beta radiation characteristics

2.3.3.7.1To measure characteristics of beta radiation, the radiometer should work in
the mode of the measuriedizing radiatiorcharacteristicdisplay

After turning on the adiomeer strts working in this mode. This mode can be
entered from any other operating mode of the radiometer with the help of a short pres:
of MODE button.

23372 hortly press y/ B/ a button to sel
"B " awillde displdyed on the LCD of the radiometer.
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Thedisplayof " ysymbol indicates that the measurement result consists of bet:
and gammaomponerg of radiation atte s ame t i me. That
componenbf radiation is notonsideredThe alfha, bed, gamma radiation counter
window should be closed with Cover Nb(alpha filter), which closes the counter
from alpha radiation anddmitsbeta and gamma radiafi.

2.3.3.7.3To measure characteristics of beta radiation individually, it is
necessar to measure and savthe value of gamma radiatiocomponent in the
immediate vicinityto the surface to be examined. In the future, this value beill
automatically corsidered when measuring betadiation charaeristics. When
measuring gamma radiatia@omponet, the window of the alpha, beta, gamma
counter should be closedith Cover No2 (alpha, beta filter), which closes the
counter from alpha and beta radiation 8lightly attenuates gamma radiation.

2.3.3.7.4 Measurement of gamma radiation compomerst ke performed with
sufficient accuracy.
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2.3.3.7.5As soon aglamma radiatiocomponenis measuredit is necessary to
saveits result. To do this, press and haldwny / 3/ a but 2ounmtiltheor
savedvalue blinks three timesand" y " sy mbol onftred€: of theva y
radiometer

2.3.3.7.6 After saving the gamma radiation component, it is necessary to replace
Cover No.2 with Cover No.3 (alpha filter), whiafoses the counter from alpha
radiation ancadmitsbeta and gamma radiation.

2.3.3.7.7 Wherthe object of examination is changéidis necessary to retsthe
stored value of the gamma radiatioomponent and measure asadvethe new
value of the gamma ogponent in the immediate vicinitio the new surface to be
examined.

To reset the stored value dfet gamma component, pregBd b ut t on an
it down until the measurement result blitksee timesanl y " s ydisplagd i s
on the LCD of the radiometer.
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2.3.3.7.8 When measuring characteristifsbeta radiation, the LCD of the
radiometer displays the following informatigFigure 2.9):

- the estimated limit of statistical deviations (10) of the measurement result (7);

" Bsymbol (1)- an indication of the measured radiation type

- " ysymbol(2) - is displayed if measurement takes place witlvonisideration
of gammaradiaton component;

- instantaneous value indica(@®);

- sound symbol (4) (ikound signalingdf registered gamma quanta and beta
particles isswitched ol

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

- battery status symbéb);

- measurement result (7);

- dimension of measurement res@) 10%(cn? mi n )or, fadedaway, if the
dimension is Bapn;

- current time (9)
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Figure2.9 —LCD of the radiometer
(mode of measured ionizing radiation characteristics displeasurement of surface beta
particles flux density
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2.3.3.7.9The radiometer carmeasure betparticles particles flux density
expressed in10%(cm? mi, rsyrface activity of betamitting radionuclides,
expressed in Bgh?, or the pulse count rafeom the counter of alpha, betaargma
radiation expressed igps.By briefly pressingMODE and THRESHOLD buttons
simultaneously,you can switch between measurementflak density, surface
activity andpulse count rate

If surface activity measuremeist carried out in Ban?, then"Act" characters
are periodically displayedn the LCD of he radiometer and the dimension of the
measurement resugoes blank8) (Figure 2.9).

2.3.3.7.10 Further work witlthe radiometer during measuremeaf beta
radiation characteristics is similar to that used when measuring piootiaing
radiation charaetistics as given in 2.3.3.6.6 ... 2.3.3.6.30 of (OM.

2.3.3.7.11Segments of the instantaneous value indicdiiming measurement of
betaradiation characteristics are highlighted as follows.

75



Giventhe intensity, which corresponds to the pulse frequeri 2 cpsfrom the
alpha, beta, gammeounter, the first segment of the indicator is highlightEae
greater the intensitgf beta radiation, thenore segments of the indicator become
highlighted from left to right. The scale becomes fully highlightedh&n the
intensity equals to 3100 cps from the alpha, beta, gamma coBeteyparticles
flux densityis aboutX X X10%(cn? miimthis case.

2.3.3.8Measurement of alpha radiation characteristics.

2.3.3.8.1To measure characteristics of alpha radiatie radiometer should
work in the mode of measured ionizing radiation characteristics displbsr
turning on the radiometer starts working in this mode. This mode can be entered
from any other operating mode of the radiometer with the help of a pless of
MODE button.

23382Shortly press yd @ihhe tyge oftradiation. Syrobols e |
odswellas " and "y" will be displayed on

76



The display of B "  asyrdbok'inglicates that the measurement result consists of
gammapeta andalpha-components of radiation at the satime. That is, the effect of
gamma and betecomponery of radiation is not considere@he alpha, beta, gamma
radiation counter window should be closed with CoveriNgrid), which protects the
counter from mechacél damage and admits alpha, beta and gamma radiation

2.3.3.83To measure characteristics @lpha radiation individually, it is
necessary to measure and save the valuganfma and betecomponent in the
immediate vicinity to the surface to be examined.

In the future, this value will be automatically considered when measaihg
radiation characteristics. When measuring ganamad betaradiation component,
the window of the alpha, betgamma counter should be closed with Cover3No.
(alphafilter), which closes the counter from alpha radiation dlightly attenuates
gammaand betaadiation.

2.3.3.8.4 Measurement of gamma and beta radiation component must t
performed with sufficient accuracy.
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2.3.3.8.5 As soon as gamma and beta radiation compoahemtasured, it is
necessary to save its result. To do t
2 s until the saved value blinks three times, &an " " ayri'd ssyacdawaly on
the LCD of the radiometer.

2.3.3.8.6 After saving gamma and beta radiacomponent, it is necessary to
replace Cover N@. with Cover No4 (grid), which protects the counter from
mechanical damage and admits alpha, beta and gamma radiation

2.3.3.8.7 When the object of examination is changed, it is necessary to reset the
stored value of the gammend betaadiation component and measure and save the
new value ofgamma and betaomponent in the immediate vicinity to the new
surface to be examined.

To reset the stored value of thamma and beteomponentpressy / B/ a b ut
and hold it down until the measurement result blinks three times"apd’ and
symbok aredisplayed on the LCD of the radiometer.
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2.3.3.8.8When measuringharacteristics of alpha radiation, the LCD of the
radiometer displays the followirigformation (Figure 2.10):

- estimated limit of statistical deviations (10) of the measurement result (7);

"at s y- arbiraitatioph @f }he measured radiation type;

- "y B symbol (1)- is displayed if the measurement takes place without
consideratiorof gammabeta radiation component

- instantaneous value indicator (3);

- sound symbol (4) (if sound signalild registered gamma quantsetaand
alphaparticles is switched on);

- alarm clock symbol (5) (if the alarm clock is on);

- battery status symbol (6);

- measurement result (7);

- dimension of measurement result (8¥/(@- mi n ) ,fadedanay, ib r
the dimension is Bg/ctn

- current time (9)
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Figure2.10— LCD of the radiometer
(mode of measured ionizing radiation characteristics displ@gsurement of surfaeépha

particles flux density)
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2.3.3.8.9The radiometer cameasure alphparticles flux density expressed in
1> mi n) , sur f aemiting adiohuclides, expressed m Bgichra
the pulse count rate from the counter of alpha, beta, gamma radiation, expressed in c
By briefly pressing MODE iad THRESHOLD buttonsimultaneouslyyou can switch
between measurement of flux density, surface activity and pulse count rate.

If surface activitymeasurement is carried out in Bgferten "Act" characters are
periodically displayed on the LCD of the ragheter and the dimension of the
measurement reswgoes blank8) (Figure2.10.

2.3.3.7.10 Further work with the radiometer during measuremealghzfradiation
characteristics is similar to that used when measuring pimt@ing radiation
charactestics as given in 2.3.3.6.6 ... 2.3.3.6.30 of this OM.

2.3.3.8.11Segments of the instantaneous value indicator during measurement
alpha radiation characteristics are highlighted as follows. Given the intensity, whic
corresponds to the pulse frequerfy?2 cps from the alpha, beta, gamma counter, the
first segment of the indicator is highlighted.
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The greater the intensity of alpha radiation, the more segments of the indicator
become highlighted from left to right. The scale becomes fully highlightesh thie
intensity equals to 3100 cps from the alpha, beta, gamma cobiptes:particles flux
density i&(abaiitn)XXX this case.

2.3.39 Clock mode

This mode can be entered from any other operating mode of the radiometer with the
help d a short press of MODE button. This mode follows the mode of surface beta
particles flux density measurement.

Ther adi ometer’ s LCD di s mthadock modé-igure.ld)l | ow

- alarm clock symbol (1) (if the alarm clock is on);

- batery gatus symbol (2);

- time(3);

- day(4);

- month(5);

- year(6).
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Figure2.11-LCD of the radiometer
(clock modé¢

To proceed to thesubmode of time and date correction, press and hold
THRESHOLD button wunti.l a stri pevagel)
indicator appears on the LCD, and the digits of minutes (2) start blinking (Rid@e
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Figure2.12—LCD of the radiometer
(submode of time and date correctietime programminy
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When digits are blinking, it means that their values camprogrammed. Use
THRESHOLD button to set the required value. Successive short presses al
releases of THRESHOLD button change this value per unit. A long press o
THRESHOLD button starts automatic change of this value, which is stopped afte
thebutton isreleased.

A short press of MODE buttosavesthe values of the minute digits (they stop
blinking) and allowschangingthe values of the hour digits, which start blinking at
that. The hour digits are programmed with the help of THRESHOLD button in a
similar way to the minute digits programming.

A short press of MODE buttosavesa new ti me value i
memory. The new time value blinks three times on the LCD of the radiometer t
show that it has beesaved The year value is then displayed on ¢hLCD
(Figure2.13).



Figure2.13 — LCD of the radiometer
(submode of time and date correctiopear programming
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When the loworder digits of the year are blinking, it means that their values can
be programmed. They are programmed with the helpfiRESHOLD button in a
similar way to the minute digits programming. The year value can be set within th
limits from 2010 to 2099.

A short press of MODE button saves
memory. Thenew value of year blinks three tisienthe LCD of the radiometer to
show that it has been saved. The date (1) and month (2) are then displayed on
LCD (Figure2.14. When the month digits are blinking, it means that their values
can be programmedhey are programmed with the help of RESHOLD button
in a similar way to the minute digits programming.
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Figure2.14— LCD of the radiometer
(submode of time and date correctiodate programming
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A short press of MODE button saves the values of the month digits (they sto
blinking) andallows changing the values of the date digits, which start blinking at
that. The date digits are programmed with the help of THRESHOLD button in ¢
similar way to the hour digits programming.

A short press of MODE button saves a new value of date and roiltie
radi ometer’ s me mor y. The new value |
radiometer returns to the mode of clock.

If there is noneed to correct all time and date fields, you can finish the submode
of correction at any time by briefiyressing SAVBbutton. In this case, all corrected
values will be saved and the radiometer will return to the clock mode.

Important! If the submode of date and time correction is paused for more thar
30 s (the user presses no buttons of the radiometer), the radionteteatically
returrs to the clock mode. All changes made and regvedi n t he r ad]
memory will be cancelled.
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2.3.3.10Alarm clock mode

This mode can be entered from any other operating mode of the radiometer with
the help of a short press of M@Dbuiton. This mode follows thelock mode.

In the mode of alarntlock,t he r adi ometer’ s LCD d
information (Figure2.15):

- alarm clock symbol (1) (if the alarm clock is on);

- battery status symbol (2);

- time of the alarm clockriggering (3);

- current time (4).

To proceed to the submode mrogrammingof the alarm clocktriggeringtime,
press and hold THRESHOLD button unt i
instantaneous value indicator appears on the LCD, and the minute digitsrof al
clock triggering(2) start blinking (Figure.16).
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Figure2.15— LCD of the radiometer
(alarm clock modg
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Figure2.16—LCD of the radiometer
(submode othealarm clock triggering time programming
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Minutes and hours of the alarm cldciggeringareprogrammed in a similar way to
time correction in the clock mode.

As soon as the alarm clotfiggeringtime isprogrammed, the alarm clock symbol
(1) starts blinking on the LCD of the radiometer (Figufs).

Thus,it becomes possible to turn orf/d¢iie alarm clock triggering at a time set
in advance. Successive short presses of THRESHOLD button turn the alarm clo
on/off.

Each press of THRESH@L button changes the alarm clock symbol status. The
highlighted unblinking alarm clock symbol shows tlta alarm clock is on, and
thefadedone shows that it is off.

Important! If the submode of alarm clockiggering time programming is
paused for morehan 30 s (the user presses no buttons of the radiometer), th
radiometerautomaticallyreturrs to the darmclock mode. All changes made in the
submode of alarm clodkiggeringtime programming will be cancelled.
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Figure2.17—LCD of the radioneter
(submode of the alarm clock triggering time programming
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If the alarm clock is on, and the currdithe coincides with the alarm clock
triggeringtime, in any of the modes and submodes of the radiometer, except for th
time and date correction modie alarm clockriggers and the radiometer start
generatingypical sound signals alarm clock signa. Thealarm clock symbol will
be blinking at that. The alarm clock goes off even if the radiometer is off.

The alarm clock signal can be switched off with a short press of MODE ot
THRESHOLD button in any operating mode or submode of the radiometer,rbut fo
the subnodes of new threshold level values programmitgnd the mode of
measurement results viewing. If the alarm clock signal is not disabled using th
buttons, it turns off automatically in 1 minute afteggering

If the radiometer was off before tladarmclock goes off, the radiometer enters
the clock mode. The radiometer automatically turns off as soon as the alarm cloc
signal stops ringing (in 1 min). If the user turns off the alarm clock signal before i
stops ringing, the radiometer remains on.

2.33.11 Mode of data communications control with the PC
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2.3.3.1.1 This mode can be entered from any other operating mode of the
radiometer with the help of a short press of MODE button. This mode follows the
alarm clock mode.

In themode of data comunicatonsc ont r ol with the PC t
displays the following information (Figu18):

- alarm clock symbol (1) (if the alarm clock is on);

- battery status symbol (2);

-“PC” symbol (3);

- current time (4).

2.3.311.2 Press shortly THRESBILD buton to activate data communications
with the PC. The LCDof he r adi ometer displays th
symbols start blinking and the radiometer stadsnectingo the PC, with which a
successful data communications has bakaady performed The custoramade
software should be launched on the PC at this time.

Note. If a PIN-code is requested, when connecting to the dosimeter, enter '0000"
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Figure2.18—LCD of the radiometer
(mode of data communications control with the)PC

97



If the PC canot be connected or data communications cannot be performed (for
instance,the PC is off,is beyond the reach of the Bluetodiiterface of the
radiometer, or the custemade software is not launched on this PC), the radiometer
is searching fora PC withaBl uet oot h name starting W
symbols. If such PC is foundn attempt is made to establish connection and perform
data communications with the PC.

In case of successfabnnection with the PC and data communications start, the
LCD of the radiometer displays a stripe (1) (Figugel9, “ movi ng” acr
instananeous value indicator.

During data communicationshe radiometer sends to the PC the measurement
results that have been saved in the nonvolatile memory. During data commusication
you can clear measurement results saved in the nonvolatile mesavgll After
thatt he radiometer’s clock will be set a
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Figure2.19— LCD of the radiometer
(mode of data communicatioesntrol with the P
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During datacommunicationsthe radiometer can operate in the mode of IDU.
The radiometesends to the P@e following

- current measurement results of phetonizing radiation DER or surface beta
particles flux density;

- current value of supply voltagas well & receives the commands from the PC
to change the measurement modes and sgnide time according to the PC clock.

“Eros3”, “Ero04”, “Er05”", “Er06”"emms “E
occur duringdata communications with the P@ short press oMODE button
returns the radiometer to the mode of data communicatimmsol with the PC.

Press shortly MODE button of the radiometer to stop the procesmnogcting
tot he PC. “PC” symbols on the LCD stop
the PCis establishedthe data communications with the PC can be stopped only
with the help of the controls of the custonade softwar¢ , Rad Reader ”)
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2.3.3.2 Mode of measurement results viewing stored in the nonvolatile
memory

2.3.3.2.1If the nonvolatk memory of the radiometer containsaved
measurement results, this mode careibiered from any other operating mode of the
radiometer with the help of a short press of MODE button. This mode follows the
mode of data communications control with the PC.

In the mode of measurement results viewitayexd in thenonvolatile memorythe
radi ometer’s LCD displays2200he f ol |l owi

-“reEAd” (1) and “Arch” (2) symbol s (

- alarm clock symbol (3) (if the alarm clockon);

- battery status symbol (4);

- number of measurement resdts/edn the nonvolatile memory (5).
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Figure2.20-LCD of the radiometer
(mode of measurement results viewing savetthe nonvolatile memojy
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Pressshortly THRESHOLD button to vie the measurement results saved in the
nonvolatile memory. The LCD of the raneter displays the following information
(Figure 2.21):

- indicator of measurement results location in the nonvolatile memory (1);

- alarm clock symbol (2) (if the alarm clockan);

- battery status symbol (3);

- measurement result (4);

- measurement géct number (5);

- measurement time (6).

During viewing, if the user presses no buttons of the radiometer, zones (5) ar
(6) of the LCD alternatively display the measurement abjeumber and
measurement time, or the date and year of measurement.
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Figure2.21—LCD of the radiometer
(measurement results viewing
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The indicator of location (1) shows a place of the measurement result (4) in th
nonvolatile memory. The leftmosbgition of the location indicator corresponds to
the start of the nonvolatilenemory, i.e. the oldest measurement result (the
measurement result that waavedfirst). The rightmost position corresponds the
end of the nonvolatiie memory, i.e. the newestasnement result (the
measurement result that waavedlast). If the nonvoldle memory contains only
one measurement result, all segments are highlighted on the location indicator.

Shortly press MODE and THRESHOLD buttons to manage measuremen
results vewing. A short presef MODE button makes it possible to view the next
measuement result that has been saved after the measurement result, which
displayed on the LCD now.

A short pressof THRESHOLD button makes it possible to view the previous
measurment result that has been saved before the measurement result, which
displayed on the LCD now.
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The LCD of the radiometer displays the measurement object number and the time o
measurement along with each measurement result.

To exit the mode of measment results viewing stored in the nonvolatile
memory, press and hold THRESHD button (circa 6 seconds) until the
radiometer enters the mode of photonizing radiation DER measurement.

To clear measurement results stored in the nonvolatile memoryltaausly
press and hold MODE and THRESHOymbolsb ut
appear on the LCD of the radiometErgure2.22).

To cancel clearing, shortly press THRESHOLD button or do not press the
buttons dung 30 s (the radiometer will automadily enter the mode of
measurement results viewing stored in the nonvolatile memory).
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Figure2.22—LCD of the radiometer
(submode of measurement results clearing stored inotineotatile memory
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To confirm clearing of measurement results storethénonvolatile memory,
shortly press MODE button.

“CLr " sy mb othree timhel antthe haDiohtlke radiometer, and return
of the radiometer to the mode of photonizing radiation DER measurentenean
that the values have been cleared.

Important! If the submode ofmeasurement resultslearing stored in the
nonvolatile nemory is paused for more than 30 s (the user presses no buttons of the
radiometer), the radiometer automatically retuta the mode of measurement
results viewing without measuremt results clearing.
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3 TECHNICAL MAINTENANCE

3.1Technical maintenance of the radiometer

3.1.1General instructions

The list of operations performed during technical maintenance (hereinafte
called ™M) of the radiometer, the order and peculiaritieopérational phases are
presented in Table 3.1.

Table 3.1- List of operations during technical maintenance

T™ type
; During During | OM item
Operations Evervday usd Periodical use| long-term No.
yday (annually) storage
External examination + + + 3.1.3.1
Delivery kit completeness elek - + + 3.1.3.2
Operability check + + + 3.1.3.3
Batteries switching off and their status ) ) . 3134
control
Verification of the radiometer - + + 3.2
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Note.“ +” meamospetrhati on i s appl i"c aaielthe f o
operation is notgplicable.

3.1.2Safety measures

TM safety measures fully comply with safety measures stated in item 2.3.1 of
the present OM.

3.1.3Maintenance procedure of the radiometer

3.13.1External examination

External examination of theadiometer should be perined in the following
order:

a) check the technical condition of
of scratches, traces of corrosion, surfdaeage;

b) check the condition of clamps in the battery compartment.

3.1.3.2 Delivery kit compkeness check

Check if the delivey kit is complete according to Table 1.2.
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3.1.3.3 Operability check of the radiometer

3.1.3.3.1 Operability check of the radieter is performed according to item
2.2.3 of the present OM.

3.1.3.3.2 Order of preepair faut detection and rejection

Use he following criteria to evaluate the necessity of sending the radiometer fol
repair and the type of repair:

- for mid-life repar:

a) deviation of parameters from reference values during periodical verificatior
of the radioneter;

b) minor defects of the €D that do not affect the correct readings of
measurement results;

¢) noLCD backlight;

d) nosoundalarm;

- for major repair:

a) at least one nepperating measurement channel;
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b) defects of the LCD that affect the correzadings of measurement results;

¢) serious mechanical damages of the component parts that affect the security
access to the radiometer circuit.

3.1.3.4Batteries switching off and their status control

The batteries should be switched off each time beddomgterm storage of the
radiometer. Do this as follows:

- switch off the radiometer;

- open the lid of the battery compartment;

- remove the batteries;

- exanine the battery compartment, check the contact clamps accuracy, clean
the battery compartmefrom contamination and contadeeps from oxides;

- make sure there is no humidity, no salt spots on the surface of batteries, and nc
damages of the insulatedating.

3.1.3.5 Replacing the protective gasket of Cover No.3 (alpha filter).
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In the case of @mage to the protective gaskitshould be replaced with the
new one included in the delivery kit.

Do the following:

- unscrew the four screws securing thedeoland the protectivgrids with the
gasket in the lowering of the cover and remove them

- replacethe damaged gasket betwehba twogrids

- install the grids witha new gasket in place and fix them with the holaled
screws

3.2 Verification of the adiometer

The radiometers should be verified after manufacture, repair or during us
(periodicdly, at least once a year).

3.2.1 Verification operations

During verification, the operations presented in Table 3.2 should be performed.
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Table3.2— Verification operations

Verification technique

Operation No.

External examination 3.24.1
Testing 3.24.2
Determination ofhe mairrelative erroduringphoton
o o 3.243
ionizing radiatiorDER measurement
Determinatiorof the main relative error during

. . 3.244
measuremerdf surface betgarticles flux density
Determinatiorof the main relative erraiuring 3245

measuremertf surface ghha-particles flux density
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3.2.2Verification facilities

The following measuring instruments and equipment should be used f
verification:

-YMNr-AB testing equiPasgamma radiatiohsowdess n d ¢

-standard sour cesahad pad4 CobtainhdgPF er °N6 n
radionuclides;

standard sources df N §pe on a hard pad, containifPu r adi;onucl

- gammaradiation sourceé®’Cs o f O CT Wsantple ppectrdmetric gamma
sourcey,

- standard stopvatch.
All verification facilities should obtain valid Verification Certificates or State
Metrological Certification.

Note. Use of other standard measuring equipimeith the accuracy prescribed
in 3.2.2 is allowed.
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3.2.3Verification conditions
Verification should be performed inropliance with the following conditions:
-ambient air temperature range withi.:
- relative air humidity from 30 to 80 %;

- atmospheric pressure from 86 kPa to 106.7 kPa;

- natural background level of gamma radiato s houl d no
-power supply voltage within (

Cc e

e
0.

I+ X

t e
3.0

3.2.4 Verification procedure

3.2.4.1 External examination

During external examination, the radiometer should meet the following
requirenents:

- the delivery kit should be completas stated in item 1.3.1 of theegent OM,;

- labeling should be accurate;

- Quality Control Department seals should not be violated;
11€



- the radiometer should be free from mechanical damage that may affect it
performance.

Note. The delivery kit completasss is checked only at manufacture.

3.2.4.2 Testing

Switch on the radiometer and program zero values of audio alarm threshol
levels of each measuring channel. Afterwards switch on the mode of photor
ionizing radation DER measurement and place the radtemaeear thesample
187Cs gamma radtion source. Observe an increase of DER readings on the LCC
upon the background level asdundsignaling at registration of gamntganta by
thecounter

3.2.4.3Calculationof the main relative error during measuremeh photon
ionizing radiation DER

Prepare -3Bet &$1iAng equi pment for op
manual.
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Prepare the radiometer for photmmizing radiation DER measurement
(hereinafter called DERAccording to item 2.3.3.6 of the OM.dgram 3% value
of the specifiedi mit of statisticaldeviations

Pl ace t-BB vYaffli age together wiwheret he
DER from**"Cssource is800uy Sv / h, an d estiraatet level mftatisticalt h e
deviationsof DER measuement results goes down to the \eab@f not more than
3 %. Thenenterfive DER measurement resultsth 5 s intervain thereport

Calculate theaverage DER value and the main relative erduring
measurement, expressed as a percentage, according tectiramendation®f
DSTU GOST 8.202008standard

The radiometer is acknowledged to have passed the verification if the relative
main error in percentage when measuril@ER does not exceed 13M,
where M is a dimensionless value that is numericallyakputhe value of measured
DER ivin. pS
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3.2.4.4Calculation of the main relative error during measurement of surface
betaparticles flux density

Prepare the radiometer for measurement of surfacepbetiales flux density in
accordance with section 2337 of this OM. Program the valuesf the specified
limit of statistical deviations equal t&@ With the installed Cover N®.(alpha,
beta filter) measure andavethe values of gammaadiation component, the
estimated limit of statistical deviations dietresult of this measurement shdulot
exceed 15%. Aftememorizingthe gamma component, it is necessary to replace
CoverNo.2 with Cover No3 (alpha filter).

Place the radiometer above the surface of 4CO source, which provides a surfa
betaparticlesflux density of 50,000 to 100,000m#&cn?- mi n) i n such
the working surface of the detector is completely located above the active surface
the source.



Wait for the reduction of the estimated limit of statistical deviations of
measurementedults of surface betgarticles flx density to a value not exceeding
3%. After that, enterfive measurement results ithe report with a 5second
interval

Calculate the average valud surface betparticles flux density andnain
relative error of measement in accordance with the renmendations of DSTU
GOST 8.2072008standard

The radiometer is acknowledged to have passed the verification if the relative
main error in percentage when measuring surfacefmeticles flux density does
not excee®0+150/F, whereF is a dimensionless & that is numerically equal to
the value of measurdsktaparticles flux densityn part./(cnfx mi n) .

3.2.4.5Calculation of the main relative error during measurement of surface
alphaparticles flux density

12C



Prepare theadiometer for measurement of §ae alphgparticles flux density
in accordance with section 2.383%f this OM.

Program the valuef the specified limit of statistical deviations equal to 3%.
With the installed Cover No.3 (alpha, filter) measure ave ¢ values of gamma
and betaradiation component, the estimated limit of statistical deviations of the
result of this measurement should not exceed 15%. Aftanorizingthe gamma,
betacomponent, it is necessary to replace CiN@B with Cover No4 (grid).

Place the radiometer aboveetsurface off 1 Source, which provides a surface
alphaparticles flux density of 50,000art./(cn?- mi ta )00,00(art./(cn¥- mi n)
such a way that the working surface of the detector is completely located above tl
adive surface of the source.

Wait for the reduction of the estimated limit of statistical deviations of
measurement results of surfac@phaparticles flux density to a value not
exceeding 3%.
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Calculate the average value of surfadphaparticles fluxdendty and main
relative error ofmeasurement in accordance with the recommendations of DSTU
GOST 8.207:2008 standard.

The radiometer is acknowledged to have passed the verification if the relative
main error in percentage when measuring surédphapaticlesflux density does
not exced 20+150/A, whereA is a dimensionless value that is numerically equal to
the value of measureadphaparticles flux density in part./(e mi n) .

3.24.6 Presentation of verification results

3.2.4.6.1 Satisfactory results periodic verification and calitation after repair
are certified in th&@able of Appendix Eor by issuing a certificate of verification of
the legally regulated means of measuring equipment.

3.2.4.6.21f, as a result of verification, the radiometerfasind to be unsuitable
for use, itgetsthe Certificate ofnadequacy
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4 CERTIFICATE OF ACCEPTANCE

RKS01 “ STABRSA r a ddosimeterto&Brl CT . 4 1 20R 2yPe. O 4
with serial number 2328670562088 T .
technical rquirements, is verified and acceptgdr use.

Date of issue

Seal here QCD representative

(signaturg
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5 PACKING CERTIFICATE

RKS-0 1 STORAABG” radiometerdosimeterof BI CT . 4 1 20R 2/fe. 0 4 (
with seral numberis packed B the Private Enterprise
“SPPE “-$ipari €gnter” in accordance Wi
TY Y -2328670562018

Date of packing

Seal here
Packed by:

(signature)
Packedpbroduct acceged by:

(signaturg
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6 WARRANTY

6.1 The manufacturer guarantees the conformity of the radiometer to the technic
requirementsf the customer observes the guidelines for its use, shippthgstarage
presentedithe operahgmawalBl CT. 41 02O . 04 0

6.2 The warranty period of the radiometer use shall terminate and be of no furth
effect in24 monthsafter the date of putting it into operation or after the warranty period of
storage terminates.

6.3 The warrantperiod of sbrageof the radiometer is 6 months after its manufacture
date.

6.4 Free of charge repair or replacement during the warranty period of use
performed by the producer enterpri¢he customer observes the guidelines for its use,
shipping andtorage.

65 If the defect (according to the claim) is eliminated, the warranty period is
prolonged for the time when the radiometer was not used because of the detected defec

6.6 The batteries failure is ribiereason for claim after their warrantgripdexpires.
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7 REPAIR

7.11n case of failure or troubles during the warranty period of the radiometer,
the user should contact the producer enterprisergie(see below) to receive the
address of the nearest service center

PE "SPPE "Sparing-Vist Center"
Tel.: (+38032) 24215-15; Fax: (+380 32) 2420-15;
E-mail: sales@ecotest.ua.

7.2 All claims are registered in Table 7.1
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Table7.1
Date of
failure

Claim summary Action taken Note

7.3Warranty and postvarranty repair is carried out lgnby the manugcturer.
Information on the repair of the radiometer is recorded inrdtde of Appendix F
of thisOM.
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8 STORAGE

8.1 The radiometers should be stored in a packing box in heated and ventilatec
storehouses with aonditioning at the ambig¢temperatre fom+5to 40> C and r el
humidity up to 80 % at25° C t e mp e-coadensingeThe siorehouse should be free
of acids, gas, vapors of organic solvents, and alkali that may cause corrosion.

8.2 The location of the radiometerssiorehouses shila ensure their free movement
and access to them.

8.3 The radiometers should be stored on the shelves.

8.4 The distance between the walls, the floor andatiemetershould not be less
than 100 mm.

8.5 The distance between the heatingggts of the stehouse and the radiometers
should not be less than 0.5 m.

8.6 The average shelf life is not less than 6 years.

8.7 Additional information on storage, check during storage and maintenance of the
radiometer is recorded Appendices B, @nd Gof this OM.
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9 SHIPPING

9.1 Packed radiometers may be shipped by any kindslosied transport
vehicles under the conditions with temperature limitation in the rang&5ofo
55°C, and according to rules arrahspsert and

9.2 Theradiometers in shipping container should be placed and fixed in the
vehicle to ensure their stable position and to avoid shocks (with each other and t
sidewalls of thevehicle.

9.3 The radiometers in shipping container endure:

- tempeature from- 25 to+ 55°C;

-rel ative humi diGtgmpdraueet3) % at + 35

- shocks with acceleration of 98 /s shock pulse duration of 16 ms (number
of shocks ( 1 0 O Ointeadh Yirection).

9.4 Canting is forbidden.



10 DISPOSAL

Disposal of the radiometer is arried out in accordance with DSTU
4462.3.012006 DSTU 4462.3.02006 Laws of Ukraine "On Environmental
Protection" and "On Waste".

Disposal of the radiometeis not dangerous for service personnel, and is
environmentally friendly
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APPENDIX A
Anisotropy(horizontal plane)
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APPENDIX B

PUTTING IN PROLOGED STORAGE AND REMOVAL FROM STORAGE

Date of Date of Date, position
putting in Storage ri?;?%/al Name or symbloof the company in charge andsflggﬁzture
prolonged | method putting or removing from prolongedosage ;

storage prolonged responsible

9 storage person
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APPENDIX C
STORAGE

Date

of placing in
storage

of removing
from storage

Storage conditions

Position, name and
signature of the responsible
person
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APPENDIX D
TROUBLE RECORD JRING USE

Date Tvpe Cause of Position, nane
and timeof yp trouble, number . andsignature of the ©
. (manifesta . Action taken and h s
failure. . of operation hours . person responsibl¢ 9
- tion) of ) claim note . z
Operating of the failed for solving the
trouble
mode element problem

13t



APPENDIX E
PERIODIC VERIFICATION OF KEY SPECIFICATIONS

Tested specification Date of measurement
Value according Year 20 Year 20
to Measured Measued by
Name ; Actual by Actual "
technical value | (position value (position
specifications ’ i
p signature) signature)

1 Main relative
permissible error limit
when measuring
photonionizing
radiation DER with a
confidence probability
of 0.95 %

15+2/ N
where M is a
numert valueof
themeasured
DER,u Sv /
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APPENDIXE

E-1
Date of measuremén
Year 20 Year 20 Year 20
Measured by Measured by Measured by
Actual " Actual " Actual "
value (posmon, value (posmon, value (posmon,
signature) signature) signature)




APPENDIXE

Tested specification

Date of measurement

permissible error limit
when measuring
surface betgarticles
flux density with a
confidence probabilit]

of 0.95 %

where F is a numeri

value of measured

surface betgarticles
flux density,
part./crmP@nin)

Year 20 Year 20
Value according td Measured
Name technical Actual by Actual Measured b
specifications | value | (position, | value (position
signature) signature)
2 Main relative 2OHL50F,
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APPENDIXE

E-2
Date of measurement
Year 20 Year 20 Year 20
Measured by Measured by Measured by
Actual " Actual " Actual "
value (posmon, value (posmon, value (posmon,
signature) signature) signature)




APPENDIXE

Tested specificativ

Date of measurement

Year 20 Year 20
Value according to Measured
Name technical Actual by Actual Measured by
specifications value | (position, | value (posntlon
signature) signature)

3 Main relative

permissible erroof the

radiometer when
measuring surface
alphaparticles flux
density with a

confidence probability

of 0.95 %

20+150/ A,
where Ais a
numeric value of
measured surface
alphaparticles flux
density,
part./cn?@nin)
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APPENDIXE

E-3
Date of measurement
Year 20 Year D Year 20
Measured by Measured by Measured by
Actual " Actual " Actual "
value (posmon, value (posmon, value (posmon,
signature) signature) signature)
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APPENDIX F

REPAIR
Name and typefo Date
the component | Reasorfor - . Name of the repair Numberk;)f
art d the repair of arriving | of repair organization operation lours
rrf’j\diometer for repair | completion before repair
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APPENDIXF
REPAIR

Type of repair (mid
life, major, etc.)

Nameof repair works

Positin, name and signaturé the responsible pers

who performed repair

who accepted after
repair
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APPENDIX G
VERIFICATION AND INSPECTION RESULTS

Position name and
signature othe person
responsibldor
inspection

Verification Verification
Date or inspection or inspection
type result

Note
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