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This operating manual (hereinafter called the OM) is intended to inform
the user about the principles of operation and rules of application of the search
dosimeter-radiometer MKS-11 “SPECTRA”. The manual contains all
information necessary for full realization of the device technical possibilities and
its proper use.
The OM contains the following abbreviations and symbols:
PC – personal computer;
DD – detecting device;
CID – control and indication device;
RMSD – root-mean-square deviation;
SDUGR –scintillation detecting unit of gamma radiation;
SDUNR –scintillation detecting unit of neutron radiation;
GMC– Geiger-Muller counter.

1 DESCRIPTION AND OPERATION
1.1 Purpose of use
The MKS-11 “SPECTRA” search dosimeter-radiometer (hereinafter
called the device) belongs to the following modifications: MKS-11 G “SPECTRA”
is designed to measure ambient dose equivalent rate of gamma radiation
(hereinafter called DER), as well as to identify gamma radionuclides. The MKS-11
GN “SPECTRA” aims at measuring DER of gamma radiation, identifying gamma
radionuclides and determining neutron radiation intensity.
The device is used to detect and localize radioactive and nuclear materials
relative to their gamma and neutron radiation with the aim to prevent illicit transfer
of these materials. It is also used at enterprises and organizations dealing with
gamma and neutron radiation sources.
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1.2 Technical specifications
1.2.1 Key technical data and specifications are presented in Table 1.1.
Table 1.1- Key technical data and specifications of the device
Unit of
Standardized value
Name
measurement
cps
Gamma radiation sensitivity for 137Cs, not
100
less than
µSv/h

Neutron radiation sensitivity for:
- thermal neutrons, not less than
- fast neutrons, not less than

counts  cm²
neutron

Measurement range of gamma radiation
DER with the SDUGR
Measurement range of gamma radiation
DER with the GMC
Indication range of gamma radiation DER
Indication range of gamma radiation count
rate with the SDUGR and GMC
Indication range of neutron radiation count
rate
Main relative permissible error limit at
gamma radiation DER measurement with
the SDUGR in the range of 0.1 to
50 µSv/h with the 0.662 MeV energy and
confidence probability of 0.95
Main relative permissible error limit at
gamma radiation DER measurement with
the GMC with the 0.662 MeV energy and
confidence probability of 0.95
Energy range of registered gamma
radiation
Energy dependence of the device readings
at gamma radiation DER measurement in
the energy range of 0.05 tо 1.25 MeV
relative to 0.662 MeV energy (137Cs)
Energy range of registered neutron
radiation
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1.2
0.12

µSv/h

0.1 – 50.0

µSv/h

50 – 9999

µSv/h

0.01 – 9999

s-1

1 –9999

s-1

0.01 – 9999

%

(15+1/ H * (10) ),
where H*(10) is the
measured value of
DER in µSv/h

%

15

MeV

0.05 – 3.00

%

25

еV

0.025 – 14·106

Table 1.1 (continued)
Unit of
measurement

Name
Anisotropy of detectors:
- gamma radiation measurements for 137Cs and
60
Co obtained from the SDUGR and GMC (at
gamma quantum incidence at angle of
60 relative to the plane of the detectors);
- for 241Am (at gamma quantum incidence at
angle of 60relative to the plane of the
detectors)
Number of channels of amplitude gamma
spectrum
Time setting of the device operating mode, not
more than
Calibration time relative to gamma background
Time of device alarm generation with an
increase in gamma radiation DER, ranging
from 0.1 tо 0.5 µSv/h within time interval not
more than 0.5 s
Operating supply voltage of the DD
Note:
1.Minimum supply voltage of the DD – 1.0 V;
2.Маximum supply voltage of the DD – 1.6 V
Operating supply voltage of the CID from two
AAA type nickel metal hydride storage
batteries
Note:
1. Minimum supply voltage of the DD – 2.2 V;
2. Маximum supply voltage of the DD – 3.2 V
Complementary permissible error limit at
gamma radiation DER measurement caused by
changes in the DD supply voltage range of 1.0
tо 1.6 V, not more than
Complementary permissible error limit at
gamma radiation DER measurement caused by
ambient air environment variations from – 20
tо + 50 оС, not more than
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Standardized
value

30
%
75
channel
min

1024
1

s

2 - 60

s

2

V

1.2

V

2.4

%

5

% per each
10 oC
deviation
from 20 oC
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Table 1.1 (end)
Unit of
Standardized
value
measurement

Name
Time of continuous operation when powered from
newly charged storage batteries
- under gamma background not more than
0.5 μSv/h, with switched off display backlight and
no alarm, not less than
- under continuous operation of sound and
vibration alarm, with a continuously switched on
CID display, not less than
Unstable readings of the device at gamma radiation
DER measurement for 8 hours of continuous
operation, not more than
Dimensions of the DD, not more than
Weight of the DD, not more than
Dimensions of the CID (without a strap), not more
than
Weight of the CID, not more than
Weight of the device kit in a packing box, not more
than

40
h
2

%

5

mm
kg

110×36×83
0.4

mm

62 ×42× 85

kg

0.13

kg

1.5

1.2.2 Switching between measurements of the SDUGR and GMC is
done automatically.
1.2.3 The device provides the automatic testing mode of the DD and the
CID power supply status as well as their status indication. When the storage
battery is low, the device sends a sound and (or) vibration “Low battery” signal.
1.2.4 The device displays the maximum value of measured gamma
radiation DER under the influence of gamma radiation DER that exceeds twice
the maximum value which can be measured by the device. It also reflects the
indication of measurement range exceeding during exsposure.
1.2.5 The quasipeak value of the radio-noise field intensity at the
distance of 3 m from the device does not surpass the values for B class equipment
according to regulatory documents.
1.2.6 The DD and CID are connected through Bluetooth radio channel
and do not require a wire connection.
1.2.7 Data communications between the device and PC is done via
Bluetooth technology.
1.2.8 The device supports the function of gamma background subtraction
during spectrum accumulation.
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1.2.9 The device provides the possibility to save and send 127 full
(unprocessed) spectra of gamma radiation. Each spectrum contains the following
information:
- date and accumulation start time;
- type and serial number of the device;
- duration of spectrum accumulation;
- measured value of gamma radiation DER at the start of spectrum
accumulation;
- time-averaged pulse count rate of neutron radiation;
Note. The measured value of gamma radiation DER is a sum of gamma
background DER as well as the DER value of gamma radiation source being
under examination even if during spectrum accumulation the function of gamma
backgaround subtraction was not used.
1.2.10 The device identifies radionuclides and indicates the category to
which they belong:
- medical radionuclides: 18F, 67Ga, 99mTc, 111In, Iodine (123I, 131I), 201Tl.
- industrial radionuclides: 57Co, 60Co, 133Ba, 137Cs, 192Ir and 241Am.
- special nuclear materials: Uranium (233U, 235U), Plutonium [Reactor grade
plutonium (more than 6 % 240Pu)];
- naturally occurring radioactive materials: 40K, 226Ra, 232Th and their
daughters, 238U and its daughters.
Notes
1 The manufacturer may enlarge the list of nuclides that can be detected
by the device, if necessary.
2 The device does not guarantee the identification of all radionuclides in
all environments.
1.2.11 Maximum gamma radiation DER (for
20 µSv/h.

137

Cs) for identification is

1.2.12 Threshold alarm system with three independent threshold levels is
realized in the device:
- search threshold level (a threshold level of pulse count rate from the
SDUGR, wich depends on background count rate and its root-mean-square
deviation, is automatically detected by the device during calibration relative to a
gamma background DER level);
- safety threshold level (a gamma radiation DER threshold level);
- neutron threshold level (a threshold level of pulse count rate from the
SDUNR ).
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1.2.13 Search threshold level is calculated either automatically by the
device or by user action in the calibration mode up to gamma background level.
Programming range of root-mean-square deviations quantity – 1 to 9.9.
Programming resolution – 0.1. The device alerts the user when the search
threshold level is exceeded with the help of audio and (or) vibration alarm
“Search threshold level exceeded” and “Quantum” signals.
Note – If the programmed root-mean-square deviations quantity
accounts for zero, the alarm of the exceeded search threshold level will be
switched off.
1.2.14 Safety threshold level is programmed in μSv/h in the range of
0.00 to 99.99 μSv/h. Programming resolution – 0.01 μSv/h. The device alerts the
user when the safety threshold level is exceeded with the help of vibration and
(or) audio alarm “Safety threshold level exceeded” signal.
Note – When the programmed safety threshold level accounts for zero,
the alarm indicating the safety threshold level exceeding switches off.
1.2.15 Threshold level of neutron radiation is programmed relative to
pulse count rate in pulse/s from the SDUNR in the range of 0.00 to 99.99 pulse/s.
Programming resolution – 0.01 pulse/s. The device alerts the user when the
neutron threshold level is exceeded with the help of vibration and (or) audio
alarm “Neutron threshold level exceeded” signal.
Note – When the programmed neutron threshold level accounts for zero,
the alarm indicating the neutron radiation threshold level switches off.
1.2.16 The device has the function of autocalibration, which enables
high sensitivity of the device when gamma background is slowly decreasing, and
prevents from false alarms when it is slowly increasing.
1.2.17 False alarm rate for gamma and neutron (for MKS-11 GN
“SPECTRA” search dosimeter-radiometer) radiation does not produce more than
1 false alarm per 60 minutes during operation in the environment with a stable
background as well as at the preset search and neutron threshold levels with the
values of 5 and 5 s-1 respectively.
1.2.18 The device sends signals about the existence of neutron radiation
if it is affected by the instantaneous neutron field.
1.2.19 Reliability requirements.
1.2.19.1 Mean time to failure is not less than 6000 hours.
1.2.19.2 Average operating life of the device is not less than
10 000 hours.
1.2.19.3 Average service life of the device is not less than 10 years.
1.2.19.4 Average shelf life of the device is not less than 10 years.
1.2.19.5 Average period of the device repair without time required for
spare parts delivery is not more than 3 hours.
1.2.19.6 The criterion of the device malfunction expresses its
nonconformity to the 1.2.2, 1.2.4 requirements of technical specifications.
1.2.19.7 The limit state criterion means either decreased mean time to failure,
which is lower the determined one, or increased mean time to failure over 10 000 hours.
8

1.2.19.8 Average mean time to failure is confirmed by calculated method
at the stage of design documentation development. Endurance and shelf life
parameters sould be ensured by the selected component base.
1.2.20 The device is resistant to sinusoidal vibration effects.
1.2.21 The device is resistant to a single shock effect with the following
parameters:
- shock pulse duration – 6 ms;
- maximum shock acceleration – 50 m/s2.
1.2.22 The device is resistant to drops on each of the six covers from
0.75 m height on a concrete floor. At the moment of shock the short alarm is
possible.
1.2.23 The device is protected against a microphone effect arising out of
the shocks making sharp contact with hard surfaces.
1.2.24 The device performs measurements under the influence of DC
magnetic fields along the three mutually perpendicular directions with 400 А/m
intensity.
1.2.25 The device is resistant to a gamma radiation effect relative to DER
with the value of 1.0 µSv/h for 5 minutes.
1.2.26 The switched on device can operate at low – 20 ºC temperature.
1.2.27 The device is resistant to an electromagnetic field effect with the
radio frequency range of 80 – 1000 MHz with 3 V/m intensity (2 testing level)
according to regulatory documents.
1.2.28 The device can perform measurements under the following
conditions:
- ambient air temperature from – 20 tо 50 оС;
- relative air humidity up to 95 % аt 35 оС temperature without
condensation of humidity;
- atmospheric pressure from 84 tо 106.7 kPа.
1.2.29 The device in shipping container can endure:
- ambient air temperature from – 25 to +50 оС;
- relative air humidity up to (95±3) % аt 35 оС temperature;
- shocks with 98 m/s2 acceleration, shock pulse duration – 16 ms and
shock quantity not less than 1000.
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1.3 Delivery kit of the device
1.3.1 The device delivery kit consists of units and maintenance
documentation presented in Table 1.2.
Table 1.2 – Delivery kit
Type
ВIСТ.468389.002
ВIСТ.468166.007

Item
CID
DD

Quantity
1
1

Note

AA type NiMH
storage battery,
2500 mA×hour
(Varta)

1

Analogs permitted

AAA type NiMH
storage battery,
800 mA×hour
(Varta)

2

Analogs permitted

Universal quick
battery charger for
AA and AAA type
storage batteries

1

Model is not
specified

Leather case

1

Additional strap

1

7810-0975 А0 Н12Х

Screwdriver

1

ВIСТ.412139.001-02
НЕ

Operating manual

1

ВIСТ.412915.012

Package

1

Winter version

* – other types of storage battery that do not inhibit proper use indications,
safety and reliability parameters are also permitted.
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1.4 Design and principle of operation
1.4.1 Overview
1.4.1.1 The device consists of the control and indication device (CID)
and the detecting device (DD), which are connected through a radio channel with
the help of Blutooth technology. Appearance of the CID is presented in
Figure 1.1.

Figure 1.1 – Appearance of the CID
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а)

б)

Figure 1.2 – Appearance of the DD
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1.4.1.2 The CID performs the following functions:
- the device operating modes control;
- indication of all measured values;
- generation of audio and (or) vibration alarm signals;
- the alarm threshold levels, date, time, display contrast and language
settings;
- storage of accumulated gamma spectra in the nonvolatile memory;
- spectral identification;
- transmission of accumulated gamma spectra through Bluetooth
radio channel to the PC.
The CID is charged through two AAA type NiMH storage batteries.
1.4.1.3 The CID is designed as a hand wristlet consisting of two basic
parts – a plastic body and strap with a loop fastener for securing the CID to a belt.
1.4.1.4 The DD serves to measure gamma radiation DER and pulse
count rate from the SDUGR or GMC, generate amplitude gamma spectra, as well
as provide data communications to the CID.
For the convenience of wearing and additional protection from acoustic
and mechanical damages, the DD comes with a leather case as an item of a
delivery kit.
1.4.2 Design of the device
1.4.2.1 The CID (Figure 1.1) сonsists of a plastic housing (6) and a
strap (9), with the help of which it is fastened to a user’s wrist. In the top part of
the CID the graphic display (8) and the
(1),
(2),
(3),
(4) buttons, as
well as the ОК button (5) are located. The CID is powered from two AAA type
nickel metal hydride storage batteries located under the cover (7).
1.4.2.2 The DD (Figures 1.2.а, 1.2.b) is designed as a plastic dust-proof
housing. The operating position of the DD is vertical (with indication and control
elements upwards). The ingress protection rating is IP54. The DD housing
consists of the covers (1, 2), the panel (3) and the battery compartment lid (4).
Such LEDs as BATTERY (5) and COMMUNICATION (6), as well as the
ON/OFF (7) button of the DD, are located in the panel. The compartment (8) for
the storage battery (9) is closed with the lid with the help of two screws (10). The
leather case is used for fastening the DD on a belt (not shown in figure).
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1.4.3 Design and operation principles of the device
1.4.3.1 The device consists of the CІD and the DD. Data
communications between them is done via Bluetooth technology. Structure charts
of the CID and DD are shown in Figures 1.3 and 1.4, respectively.

Figure 1.3 – The CID structure chart

Figure 1.4 - The DD structure chart
1.4.3.2 The CID consists of the processing unit (PU) including the
Bluetooth wireless module (WM), the graphic liquid crystal display (herenafter
called the display), the , , ,
buttons and the ОК button, the piezoacoustic buzzer, the vibromotor and the storage batteries.
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The PU processes obtained and transmitted data through the WM,
controls the WM operation, alarm system, display and storage battery status. The
PU also provides the identification of spectra. The WM is used for wireless data
communications between the CID and DD, or between the CID and PC. The PU
also includes the nonvolatile memory, where the accumulated amplitude spectra
of gamma radiation and their parameters are stored.
1.4.3.3 The DD includes: the scintillation detecting unit of gamma
radiation (SDUGR), the Geiger-Muller counter (GMC), the scintillation detecting
unit of neutron radiation (SDUNR), the processing unit (PU) with the Bluetooth
wireless module (WM), the supply voltage former (SVF), storage battery (SB),
the BATTERY and CONNECTION LEDs, the ON/OFF button.
The SDUGR detecting unit consists of the detector of CsJ (Tl)
scintillator-photodiode type and the charge-sensitive amplifier. The SDUNR
includes the detector of LiJ (Eu) scintillator-photodiode type and the chargesensitive amplifier.
The PU processes the pulse flow obtained from the following detecting
units: the SDUGR, GMC and SDUNR. The PU serves to calculate the
corresponding measured values, form the amplitude spectrum of gamma radiation
as well as send obtained data to the CID.
The SVF, which is contolled by the PU, generates supply voltages
required for all component parts of the DD.
The BATTERY LED indicates the status of the DD storage battery. The
CONNECTION LED informs the user about the status of the connection between
the CID and DD.
1.5 Labeling and sealing
1.5.1 The name and design letters of the device, the ingress protection
rating and the manufacturer’s trademark for goods and services are inscribed on
the panel of the DD.
The CID carries the name, the design letters of the device, the
manufacturer’s trademark for goods and services on its panel.
1.5.2 The factory serial number and the manufacture date are inscribed
on the rear cover of the DD.
The bottom cover of the CID carries the factory serial number and the
manufacture date.
1.5.3 Sealing is done by the manufacturer. Special sealing film is placed
between the front and rear covers of the housing of the DD.
The CID is sealed with special sealing film between the covers of the
housing.
1.5.4 Removal of seals and repeated sealing is performed by the
manufacturer after repair and verification.
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1.6 Packing
1.6.1 The DD, the CID, the universal quick battery charger, the
screwdriver and the operating manual are placed into a special packing box.
1.6.2 The packing box with the device delivery kit is placed into the
plastic sachet, which is soldered after packing performed.

2 Proper use
2.1 Operating limitations
Operating limitations are presented in Table 2.1
Table 2.1– Operating limitations
Operating limitations

Limitation parameters
from – 20 to + 50 оС

1 Ambient air temperature
2 Relative humidity
3 Gamma radiation resistance

up to 95 % at 35 оС temperature,
non-condensing
gamma radiation DER up to 1.0 Sv/h
during 5 min

2.2 Preparation for operation
2.2.1 External examination procedure
2.2.1.1 Unpack and check if the delivery kit is complete, as well as
examine the device visually for any mechanical damages before putting it into
operation.
2.2.2 Preparation of the device for operation
2.2.2.1 Study the OM carefully, as well as examine the location and
purpose of use of the control buttons before putting the device into operation.
2.2.2.2 With the help of the screwdriver remove the battery compartment
lid of the DD and make sure the storage battery is inserted, connections are
reliable, and there is no leakage of salts on the contact surface after the long-term
storage of the device. Remove the storage battery from the battery compartment
in case of salt leakage. Clean them if possible or replace if not.
2.2.2.3 With the help of the screwdriver remove the battery compartment
lid of the CID and make sure the storage battery is inserted, connections are
reliable, and there is no leakage of salts on the contact surface after the long-term
storage of the CID. Remove the storage battery from the battery compartment in
case of salt leakage. Clean them if possible or replace if not.
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2.2.2.4 Charge storage batteries of the DD and the CID according to the
OM requirements for the charger. After that, insert the storage batteries into the
battery compartments of the DD and the CID adhereing to the polarity.
Notes
1 Repeated charging of the DD storage battery should be done only after
the low battery status appears (the DD battery symbol with a blank contour on the
display).
2 Repeated charging of the CID storage battery should be done only after
the low battery status appears (the CID battery symbol with a blank contour on
the display).
3 During the long-term storage of the device, the storage batteries should
be removed from the battery compartments of the DD and the CID. They should
be charged before being inserted back again if needed.
2.2.3 List of possible troubles and troubleshooting
2.2.3.1 List of possible troubles and troubleshooting are presented in
Table 2.2. Troubles during use are recoreded in Appendix A of this OM.
Table 2.2 - List of possible troubles and troubleshooting
Trouble
The DD will not
turn on

Probable cause
1The discharged storage
battery of the DD
2 No contact between the
clamps and the storage
battery of the DD

The CID will not 1The discharged storage
turn on
battery of the CID
2 No contact between the
clamps and the CID storage
battery
“Damaged
The SDUGR is out of order
gamma channel”
message on the
CID display
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Solution
1 Charge or replace the
battery
2 Remove the storage
battery and clean (scrub)
the contacts
1 Charge or replace the
battery
2 Remove the storage
battery and clean (scrub)
the contacts
Send the device for repair
to the manufacturer

Table 2.2 (continued)
Trouble
“Damaged neutron
channel” message
on the CID display
“Damaged GMC”
message on the
CID display
No link between
the CID and the
DD after switching
the CID on

Probable cause

Solution

The SDUNR is out of
order

Send the device for repair
to the manufacturer

The GMC is out of order

Send the device for repair
to the manufacturer

1 The DD is turned off
2 The CID and the DD are
from different delivery
kits
3 The CID or the DD is
damaged
Link disconnection The distance between the
between the CID
CID and the DD is too big
and the DD
indicated by the
“No link” signal
No link between
1 The distance between
the CID and the
the CID and the PC is too
PC
big
2 Custom-made software
is not launched or
improperly set on the PC

1 Turn the DD on
2 Use the CID and the DD
from the same delivery kit
3 Send the device for repair
to the manufacturer
Make the distance between
the CID and the DD smaller

Make the distance between
the CID and the PC smaller
2 Launch on the PC or set
custom-made software
according to its
accompanying materials

2.2.3.2 At failure to eliminate the troubles listed in Table 2.2, or if more
complicated troubles occur, the device should be sent for repair to the
manufacturer.
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2.3 Use of the device
2.3.1 Safety and environmental protection requirements, disposal.
2.3.1.1 For use of the device adhere to the radiation safety rules with
regard to national regulatory documents.
2.3.1.2 The design of the device, chosen components and surface
coatings provide the deactivation process. To do this, wipe the device with a cloth
moistened with the synthetic detergent solution.
2.3.1.3 The device meets the requirements of standards with regard to
people protection against electric-shock hazard.
2.3.1.4 The protective shielding is used in the device to provide
protection from accidental contact with current-conducting parts. The ingress
protection rating is IP54.
2.3.1.5 The device meets the requirements of fire safety standards.
2.3.1.6 Disposal of the device should be performed in compliance with
the general rules, i.e metal is recycled or melted, and plastic parts are dumped.
2.3.1.7 Environmental protection meets the general requirements
concerning soil, water, atmospheric air.
2.3.2 Interpretation of graphic symbols on the display.
Figure 2.1 shows the division of the display into information symbols space and
workspace.

Figure 2.1 – The division of the display into information symbols space
and workspace.

19

Figure 2.2 illustrates the information symbols space of the display.

Figure 2.2 The information symbols space of the display
Symbol 1 stands for the DD battery status and is visible only when the
CID and the DD are linked.
Symbol 2 indicates if the connection to the DD is available. With the
help of three segments it also represents signal strength.
Symbol (3.1) means that the CID is available for detection via Bluetooth
radio channel. Flashing symbol (3.2) shows that the CID is connected to the PC.
Symbol (4.1) indicates switched on sound alarm only, symbol (4.2) –
simultaneously switched on sound and vibration alarms, symbol (4.3) – switched
on vibration alarm only (silent mode).
Symbol (5.1) means that search threshold level of gamma radiation
(sigma threshold) is exceeded. Symbol (5.2) starts highlighting when either safety
threshold level relative to gamma radiation or neutron threshold level is exceeded.
If both symbols are not displayed, there is no exceeding of these threshold levels.
Symbol (6) is an indication of real time.
Symbol (7) stands for the CID battery status.
2.3.3 Menu structure/navigation
The user menu supports convenient switching between modes,
thresholds and connection status settings etc.
Figures 2.3 аnd 2.4 depict the structure of the user menu.
The menu items navigation looks the following way.
To the left of the menu there is a cursor. With the help of the
and
buttons the location of the cursor can be changed, as well as an appropriate menu
item can be selected. Press the OK button to enter the selected menu item. To
return to the previous menu level, press the button.
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Measurement modes
Gamma
Neutrons
Gamma+Neutrons
Intensimeter
Spectrometer
Accumul. start
Archive
Delete archive

Measur. settings
Calibration
Thresholds
Gamma threshold
Neutr. threshold

Figure 2.3 – Structure of the user menu
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Settings
Sound/Vibro
Sound
Vibro
Sound + Vibro
Backlight
Continuous
Auto 8 sec
Off
Time/Date
Language
English
Russian
Contrast
Connectivity
With detector
Without detector
Discoverable
Undiscoverable
Device OFF

Figure 2.4 - Structure of the user menu (continued)
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Menu items description
The «Measurement modes» item contains the following subitems:
1. «Gamma» is used to indicate gamma radiatiom DER, graphic
indication of count rate and root-mean-square deviation (RMSD) of DER
measurements.
2. «Neutron» shows numeric and graphic indication of neutron count
rate from the SDUNR alongside the RMSD of count rate.
3. «Gamma+Neutron» displays gamma radiatiom DER and count
rate from the SDUNR in the same window.
4. «Intensimeter» is an indication of gamma and neutron radiation
count rate in the same window.
Note – Press the
button to enter the menu from the above mentioned
modes. To switch quickly between modes, press the
button without entering
the menu. See the “Measurement modes” item for detailed information on the
above mentioned modes.
5.
“Spectrometer” contains three subitems: “Accumul. start”
initiates the start of spectrum accumulation (see 2.3.6 “Spectrum mode and
identification”); “Аrchive” allows spectra stored in the nonvolatile memory to be
viewed (see 2.3.7 “Archive for spectra”); “Delete archive” deletes the archive
for spectra stored in the nonvolatile memory (see 2.3.7 “Archive for spectra”).
The “Measur. settings” item includes the following subitems:
1. “Calibration” initiates compulsory recalibration of the device
relative to gamma background (see 2.3.9 “Operating procedure”).
2. “Thresholds” comprises two subitems: “Gamma threshold” allows
search threshold level and (or) absolute threshold relative to gamma radiation to be
viewed or changed; «Neutr. threshold» provides the possibility to view or change
neutron threshold relative to count rate from the SDUNR. See section 2.3.9 of this
OM for detailed information on viewing and switching between modes.
The “Settings” item contains the following subitems:
1. “Sound/Vibro” involves three subitems, which provide the
opportunity to select one of the three alarm modes: sound alarm only – the
“Sound” subitem, vibro alarm only – the “Vibro” subitem, simultaneous sound
and vibro alarm – the “Sound+Vibro” subitem. Point the cursor to the necessary
subitem and press the OK button to choose an appropriate one.
2. “Backlight” includes three subitems, which provide the possibility to
select one of the three modes of the display backlight: continuous switching-on of
the display backlight – the “Continuous” subitem; automatic switching-on of the
display backlight followed by its extinction in 8 seconds, provided any button is
pressed or alarm is actuated – the “Auto 8 sec” item; backlight remains always
switched off – the “Off” item. Point the cursor to the necessary subitem and press
the OK button.
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3. “Time/Date” is used to preview or adjust the current date/time.
Guidance on setting the date and time is outlined in the “Numeric data entry
mode” section.
4. “Language” selects an appropriate interface language. Point the
cursor to the necessary language and press the OK button.
5. “Contrast” allows the contrast of the display to be changed if
needed. Press the OK button and proceed to enter the “Contrast” item. Choose a
necessary contrast by pressing the or buttons. Then press the OK button.
The “Connectivity” item contains the following subitems:
1. “With detector” supports the DD functioning.
2. “Without detector” presupposes the DD disconnection, as well as
free running mode of the CID. Please note that this subitem does not allow
measurements to be taken.
3.
“Discoverable” makes the CID available for detection via
Bluetooth interface.
4.
“Undiscoverable” makes the CID undiscoverable via Bluetooth
interface as long as the CID is not connected to the PC at that time, or disconnects
the CID from the PC when they are linked.
Point the cursor to the necessary subitem and press the OK button.
5.
“Device OFF” switches the device off. Point the cursor to this
subitem and press the OK button. See section 2.3.9 (“Operation procedure of the
device”) of this OM for detailed information .
2.3.4 Numeric data entry mode
Taking the mode of time and date settings (Figure 2.5) as an example,
this section gives an insight into the way how numeric data are entered. Similarly,
other modes, requiring numeric data entry, are performed. To select a digit
position needed to be changed, press the
or
buttons (a switching from an
upper to a lower row and vice versa is done automatically). If you choose a digit
position, it will be silhouetted and inverted in color (see Figure 2.5). Then press
the
and
buttons to change a digit in the current position. Press the OK
button after having entered all necessary digits into corresponding positions.
In some modes (for instance, the mode of switching between thresholds
or setting date and time) to which the user made alterations after pressing the OK
button, it is possible to see a contextual menu allowing the user to take the
following actions: 1) the ОК button returns the device to the main menu without
saving any modifications made by the user; 2) the button returns the device to
the main menu with saved modifications made by the user; 3) the
button
returns the device to the numeric data entry mode to continue digit editing.

24

Figure 2.5 – Digit editing
2.3.5 The mode of measurement results representation
The device includes the following modes of measurement results
representation:
- representation of gamma radiation DER;
- representation of neutron radiation count rate;
- representation of gamma radiation DER and neutron radiation count
rate in the same window.
- representation of pulse count rate relative to gamma- and neutron
channels.
2.3.5.1 The mode of gamma radiation DER representation
The CID display in the mode of gamma radiation DER representation is
shown in Figure 2.6. The mode is intended to display the values of gamma
radiation DER (symbol 1), a graphical indication of count rate (symbol 2) and
root-mean-square deviation of count rate (symbol 3) from the SDUGR.

25

Figure 2.6 – The CID display in the mode
of gamma radiation DER representation
Symbol 4 starts highlighting when gamma radiation DER exceeds the
preset absolute safety threshold, in other cases – no indication of symbol 4.
Symbol 5 starts highlighting when DER is measured with the help of the
GMC. As long as DER is measured with the help of the SDUGR, there is no
indication of symbol 5.
Symbols 6 and 7 refer to the upper and lower limits of the count rate on the
display respectively. Limits 6 and 7 are measured in pulses per second. Switching of
the upper limit 7 is done automatically. The value of the lower limit 6 is always zero.
Symbol 5 displays the count rate obtained from the GMC, in other cases – the count
rate from the SDUGR.
By pressing the OK button, the device proceeds to the “Viewing and
programming of alarm threshold levels” mode, which allows search and safety
threshold levels to be viewed or changed if needed. Then after pressing the OK
button, the dialog box will appear requesting to save any modifications (if any
occurred) made by the user, as well as recalibrate the device relative to gamma
background. This dialog box presents the user with a set of following actions:
1) to return to the mode of “gamma radiation DER representation”
without saving any modifications made by the user, as well as without
recalibration, press the OK button;
2) the button indicates that any changes (if any occurred) made to the
thresholds will be saved, and the device will switch to the calibration mode;
3) the
button indicates that the device will return to the mode of
“Viewing and programming of alarm threshold levels”.

26

2.3.5.2 The mode of neutron radiation count rate representation
The CID display in the mode of neutron radiation count rate
representation is shown in Figure 2.7. The mode is intended to indicate the values
of neutron radiation count rate from the SDUNR (symbol 1), the graphical
indication of count rate (symbol 2) and root-mean-square deviations of count rate
from the SDUNR (symbol 3).

Figure 2.7 - The CID display in the mode of neutron radiation
count rate representaion
Symbol 4 starts highlighting when the count rate from the SDUNR
exceeds the preset threshold relative to neutron radiation count rate, in other
cases – no indication of symbol 4.
Symbols 5 and 6 refer to the upper and lower limits of the count rate from
the SDUNR on the display respectively. Limits 5 and 6 are measured in pulses per
second. Switching of the upper limit 6 is done automatically. The value of the lower
limit 5 is always zero.
2.3.5.3 The mode of representation of gamma radiation DER and
neutron radiation count rate in the same window
The display of the CID is presented in Figure 2.8. The mode is intended
to indicate gamma radiation DER (symol 1) and neutron radiation count rate
(symbol 2). Symbol 3 means that the absolute threshold level relative to gamma
radiation is exceeded, whereas symbol 4 is an indication of neutron threshold
level exceeding.
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Figure 2.8 – The CID display in the mode of representation of gamma radiation
DER and neutron radiation count rate in the same window
Symbol 5 starts highlighting when gamma radiation DER is measured
with the help of the GMC.
2.3.5.4 The mode of representation of pulse count rate relative to
gamma- and neutron channels
Figure 2.9 illustrates the CID display in the mode of representation of
pulse count rate relative to gamma- and neutron channels. The mode is intended
to display pulse count rate relative to gamma channels (symbol 1) and pulse count
rate relative to neutron channels (symbol 2). Symbol 3 appears if the absolute
threshold level relative to gamma radiation is exceeded, whereas symbol 4 is an
indication of the neutron threshold level exceeding. Symbol 5 diplays pulse count
rate from the GMC. If pulse count rate is obtained from the SDUGR, symbol 5
will not appear.

Figure 2.9 – The CID display in the mode of representation of pulse
count rate relative to gamma- and neutron channels
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Notes
1 Mechanical effect on the DD (shocks, vibration) may distort the
measured values of pulse count rate relative to gamma channel and neutron
radiation, as well as the values of gamma radiation DER. These distortions are
not an indication of the device malfunction.
2 Press the
button in the above mentioned modes, to switch quickly
between them without entering the device menu.
2.3.5.5 Other possible representations in the measurement modes
Exceeding of the upper limit of the measurement range
If the device is exsposed to radiation, which surpasses the upper limit of
the measurement range, the upper limit of the corresponding range and exceeding
symbol will be displayed. Figure 2.10 shows the exceeding of the upper limit of
the gamma radiation DER measurement range when the device is in the mode of
representation of gamma radiation DER and neutron count rate in the same
window.

Figure 2.10 – Exceeding of the upper limit of the gamma radiation DER
measurement range
Symbol 1 indicates the upper limit of the measurement range. Exceeding
symbol (symbol 2) appears when the upper limit of the measurement range is
surpassed. Other measurands are based on the same principle representing the
exceeding of the measurement range.
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Display representation without measurement data
An unstable connection or its loss between the CID and the DD (for
instance, when the distance between them is too big so that the connection is
impossible), is likely to be the reason why measurement data are absent;
If there is no information about corresponding measurements, the
“dashes” will be displayed in the positions of digits representing the measured
values, see Figure 2.11 (Symbol 1). If there are measurement data, the digits
showing the measured values will appear instead of “dashes”.

Figure 2.11 – Display representation
without measurement data

2.3.6 The modes of spectrometer and identification
The device provides the following modes involving spectrum
functioning:
- mode of spectrum accumulation;
- mode of viewing spectrum;
- mode of horizontal scaling;
- cursor mode.
2.3.6.1 The mode of spectrum accumulation
The mode of spectrum accumulation presupposes 2 types:
1) spectrum accumulation with background subtraction;
2) spectrum accumulation without background subtraction.
Note – Background subtraction is defined as subtraction of the amplitude
gamma-spectrum obtained under the influence of only gamma background from
the amplitude gamma-spectrum, wich was formed due to the simultaneous effect
of gamma background as well as gamma radiation source being under
examination.
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Both types of modes require to enter the “Measurement modes” ->
“Spectrometer” -> “Accumul. start” menu items. The further sequence of actions
is presented in Figure 2.12. After entering the “Accumul. start” menu item, you
will see the “Subtract backgnd?” dialog box with the possibility to choose
between these two above mentioned options, or exit the main menu by pressing
the button.
In case of background subtraction (type 1) put the DD into the place
affected only by gamma radiation and press the “OK” button. The display will
show the window with the “Backgrnd accumul.” inscription along with a status
(progress) bar of background accumulation. Time for background accumulation
takes approximately 5 s. After that the “Accum. spectrum?” dialog box will be
displayed.
If background subtraction (type 2) is not applicable, press the
button
in the “Subtract backgnd?” dialog box. If doing so the “Accum. spectrum?”
dialog box will appear.
The “Accumul. spectrum?” dialog box supports two possible options.
The user may:
- put the DD near gamma radiation source and press the OK button. In a few
seconds the device will switch to the mode of spectrum accumulation (Figure
2.13);
return to the “Subtract backgrnd?” dialog box by pressing the button.
Note – If measurements are taken with the GMC after pressing the OK
button in the “Accumul. spectrum?” dialog box, the “Rate exceeded” message
will appear. This shows that spectrum accumulation will not start. It is required to
decrease gamma radiation DER.
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Menu option “Accumul. start”

Subtract backgnd?
> No
ОК –Yes
< Back

Press
button

Put the DD into the
place affected only by
gamma background and
press the ОК button

Press
button

Backgrnd. accumul.

Accum. spectrum?
ОК –Yes
< Back

Press
button

Put the DD near the gamma
radiation source and press the
OK button

Spectrum accumulation mode

Figure 2.12 – Preparation for spectrum accumulation
накопичення спектра
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Figure 2.13 presents the CID display in the mode of spectrum
accumulation.

Figure 2.13 – The CID display in the mode of spectrum accumulation
The dashed frame 6 (Figure 2.13) indicates a visible region of the
spectrum on the display. Symbols 1 and 5 (Figure 2.13) denote leftmost and
rightmost limits of the spectrum relative to energy respectively. Limits are
specified in kiloelectronvolt (keV). Symbol 2 shows a maximum height of the
visible spectrum region N max in pulse quantity. The lower limit of the visible
region is always equal to zero. Symbol 3.1 displays spectrum accumulation time
in seconds. Symbol 4.1 shows current loading measured in pulses per second.
Sign 4.1 is blinking during spectrum accumulation.
By pressing the and buttons, it is possible to change the horizontal
scale of the spectrum during its accumulation process. To stop spectrum
accumulation, press the OK button. After that wait until spectrum accumulation is
completed within 5 s. On completion of spectrum accumulation, the mode of
viewing spectrum (described below) switches off automatically.
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2.3.6.2 The mode of viewing spectrum
The display of the CID in the mode of viewing spectrum is shown in
Figure 2.14. To switch on the mode, press the OK button during spectrum
accumulation or when viewing the spectrum stored in the archive. All graphic
symbols in this mode except for symbol 4.2 are the same as those in the mode of
spectrum accumulation. Symbol 4.2 shows how many spectrum channels are
displayed in one vertical line, which is of 1 pixel width. As the device can
provide a display resolution of 128 vertical lines, and a number of spectrum
channels is 1024, then Symbol 4.2 may represent the following values of ratios:
“1:8” - shows eight channels of the spectrum in one vertical display line;
“1:4” - shows four channels of the spectrum in one vertical display line;
“1:2”- shows two channels of the spectrum in one vertical display line;
“1:1” - shows one channel of the spectrum in one vertical display line.
Press the OK button to enter the spectrum contextual menu (see 2.3.6.5
“Spectrum contextual menu”) in order to adjust the horizontal scale of the
spectrum. The mode of viewing spectrum like the previous one provides a
possibility to adjust a vertical scale by pressing the оr buttons.

Figure 2.14 – The CID display in the mode of viewing spectrum
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2.3.6.3 The mode of horizontal scaling
The CID display in the horizontal scaling mode of the spectrum is shown
in Figure 2.15. This mode may be entered through the spectrum contextual menu
(see 2.3.6.5 «Spectrum contextual menu»). Graphic symbols 1, 2 and 5 have the
same meanings as those in the mode of spectrum accumulation. The horizontal
scaling mode displays two limits marked by symbols 6 and 7 (Figure 2.15). To
change the horizontal position of these limits, press the
or
buttons. In this
way you may choose a region of the spectrum of interest. Then, press the ОК
buttton to perform the horizontal scaling. As soon as the selected region of the
spectrum between 6 and 7 limits covers the display completely, the mode of
viewing spectrum will switch on. If in the mode of viewing spectrum symbol 4.2
is not equal to “1:1”, the horizontal scaling can be repeated.

Figure 2.15 – The CID display in the horizontal scaling mode
of the spectrum
Symbols 3.2 and 4.3 refer to the values of energy ( Emin and Emax shown
in Figure 2.15) corresponding to limits 6 and 7 respectively. The values of energy
marked by symbols 3.2 and 4.3 are given in keV.
The horizontal scaling mode provides the possibility to change the
vertical scale of the spectrum by pressing the or buttons.
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2.3.6.4 Cursor mode
The CID display in the cursor mode within spectrum boundaries is
shown in Figure 2.16. Enter this mode via the spectrum contextual menu, the
“Cursor” subitem (see 2.3.6.5 “Spectrum contextual menu”). Graphic symbols 1,
2 and 5 are the same as those in the mode of spectrum accumulation. Symbol 6
indicates a cursor in Figure 2.16. The cursor location in the spectrum may be
changed by pressing the
or
buttons. Symbol 3.3 shows an energy E , with
the cursor pointed at it, measured in keV. Symbol 4.4 refers either to a height (in
pulse quantity) of the spectrum line, in which a cursor is located, with the
horizontal scale of “1:1”, or an average height of one vertical display line, which
corresponds to several lines of the spectrum with the horizontal scale of “1:2”,
“1:4” or “1:8”.

Figure 2.16 – The CID display in the cursor mode
The cursor mode provides the possibility to adjust a vertical scale by
pressing the оr buttons. To exit the mode, press the OK button.
2.3.6.5 Spectrum contextual menu
Enter the spectrum contextual menu by pressing the OK button in the
mode of viewing spectrum. This menu contains the following subitems:
- “Horizontal scale”;
- “Cursor”;
-“Full spectrum”;
-“Identification”;
-“Save spectrum”;
-“Parameters”;
-“Exit”;
- (“Continue accum.”).
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To enter the necessary menu item, move the cursor with the help of or
buttons to the menu and press the OK button.
The “Horizontal scale” subitem allows a horizontal (relative to energy)
scale of the spectrum to be changed. As soon as this item is entered, the
horizontal scaling mode of the spectrum will switch on (see 2.3.6 “The modes of
spectrometer and identification”).
The “Cursor” subitem serves to move the cursor to the spectrum line of
interest, preview its energy as well as pulse quantity in it. As soon as this item is
entered, the cursor mode will switch on (see 2.3.6.4 “The cursor mode”).
The “Full spectrum” subitem determines extreme limits in the energy
range of 0 to 3000 keV. This mode is useful if it is required to switch from the
horizontal scaling mode to the mode of viewing the whole spectrum. As soon as
this subitem is entered, the mode of viewing spectrum in the energy range of 0 to
3000 keV will switch on. Apart from this, the ratio of spectral channels to one
vertical line of the display is “1:8” (see. 2.3.6.2 “The mode of viewing
spectrum”).
The “Identification” subitem initiates the identification of the spectrum.
This feature also activates the “Identified nuclides” mode (see 2.3.6.6 “Viewing
the identification results of the spectrum”).
The “Save spectrum” subitem saves the spectrum and its parameters to
the archive being in the nonvolatile memory of the CID. At this point, you will
see the short “#xx saved” message, where “xx” stands for a sequence number of
the spectrum in the archive (see 2.3.7 “Archive for spectra”). In attempt to save
the same spectrum again, the message with a sequence number of this spectrum in
the archive will be displayed, and the repeated saving can not be performed.
The “Parameters” subitem displays the main spectrum parameters: a
sequence number of the spectrum in the nonvolatile memory of the CID
(archive), spectrum accumulation start time/date and duration of spectrum
accumulation. If the spectrum is not stored in the archive, its sequence number is
equal to zero. To exit the mode of viewing spectrum parameters, press the OK
button.
The “Exit” subitem is used to enter the main menu of the device.
The “Continue accum.” subitem serves to proceed with spectrum
accumulation. This is particularly useful when the spectrum identification did not
produce required results. Thus it becomes necessery to continue the accumulation
process. Please note that this subitem is absent if the spectrum is entered via the
archive for spectra (“Measurement modes”-“Spectrometer”- “Archive”) rather
than via the “Measurement modes”-“Spectrometer”- “Accumul. start” main menu
items.
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2.3.6.6Viewing the identification results of the spectrum
2.3.6.6.1 The “Identified nuclides” mode
Figure 2.17 shows the CID display in the “Identified nuclides”mode.

Figure 2.17 - The CID display in the “Identified nuclides” mode
To enter this mode, choose the “Identification” item from the spectrum
contextual menu that appears. This mode displays either identified nuclides or the
information about that their identification is impossible. Column (1) in
Figure 2.17 reflects the detected nuclides, column (2) refers to a category of each
detected nuclide, number (3) – the total quantity of detected nuclides. At failure
to identify the nuclide, you will see the question marks instead of its name
(column 1), along with the “Unknown” message (column 2) on the display. If
none of the nuclides has been found, the number (3) in Figure 2.17 is equal to
zero. At this point the “Not found” message will also appear.
To return to the spectrum contextual menu, press the
button. For
switching to the “Identified nuclides” mode, press the button.
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2.3.6.6.2 The“Found peaks” mode
The CID display in the “Found peaks” mode is presented in Figure 2.18.
To enter this mode, press the
button in the “Identified nuclides” mode. The
“Found peaks” mode is intended to display peaks found in the spectrum, as well
as provide information about them. Symbol 1in Figure 2.18 shows the number of
peaks found in the spectrum. Further information on peaks is presented in the
form of blocks consisting of two rows. Each block includes (see Figure 2.18):
2 – a sequence number of a found peak; 3 – energy of a found peak; 4 – the name
of the isotope to which this peak belongs or question marks if the isotope to
which this peak belongs was not identified; 5 – a number of a channel to which
this peak corresponds; 6 – the probability of the found peak to be a gamma
radiation photopeak.

Figure 2.18 – The CID display in the “Found peaks” mode
To enter the “Identified nuclides” mode, press the
button. For
switching to the previous mode, press the
button. This mode allows the peak
selected in the spectrum to be previewed. To do this, before choosing a peak with
the help of the and buttons, look at its position in the spectrum and press the
OK button. The device will be placed into the cursor mode (see 2.3.6 “The modes
of spectrometer and identification”). The cursor will be set automatically to the
position of the selected peak. Press the OK button to switch from the cursor to the
“Found peaks” mode.
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2.3.7 Archive for spectra
The nonvolatile memory of the device stores 127 amplitude spectra of
gamma radiation, each with 1024 channels. Each spectrum has the following
parameters: accumulation start time/date, duration of spectrum accumulation, a
sequence number of the spectrum in the archive, gamma radiation DER, neutron
radiation count rate.
Note – gamma radiation DER, neutron radiation count rate, which are
saved in the archive along with the spectrum and available for viewing only after
the spectrum has been transmitted to the PC.
For viewing all spectra, which are saved in the archive, the CID offers
the “Viewing spectra in the archive”mode.
2.3.7.1 The “Viewing spectra in the archive” mode
The CID display in the “Viewing spectra in the archive” mode is
presented in Figure 2.19.

Figure 2.19 - The CID display in the “Viewing spectra in the archive”
mode
This mode can be entered through the “Measurement modes” ->
“Spectrometer” -> “Archive” menu items. Symbol 1 (Figure 2.19) shows a
number of all spectra being in the archive. Further you can see the list of spectra
that are saved in the archive. The list consists of records in two rows for each
spectrum. Each record occupies information about the spectrum: a sequence
number in the archive (symbol 2), duration of spectrum accumulation measured
in seconds (symbol 3), accumulation start time for the spectrum in the
hours/minutes/seconds format (symbol 4) as well as accumulation start date in the
number/month/year format (symbol 5).
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For viewing the spectrum, move the cursor to it with the help of or
buttons and then press the OK button. The device will be placed to the mode of
viewing spectrum (see 2.3.6 “The modes of spectrometer and identification”). To
scroll quickly up and down the list of spectra, press the button. Each time you
press the
button, the list of spectra will be fast-forwarded to 5 records. To
return to the menu, press the button.
2.3.7.2 Deletion of the archive for spectra
You may delete the archive for spectra through “Measurement modes” > “Spectrometer” -> “Delete archive” menu items. The archive for spectra is
provided with protection against accidental erasing so that the user has to enter
the three-digit password displayed on the CID. Guidelines on entering the digits
are described in the “Numeric data entry mode” section. After successfully
entering the password, press the OK button. At this point you will see the dialog
box, which allows the user to take the following actions: 1 – the OK button enters
the menu without deleting the archive, 2 – the
button deletes the archive for
spectra as well as enters the menu, 3 – the button serves to return to the dialog
box to enter the three-digit security password.
2.3.8 Vibration, audio and light signals
2.3.8.1 Vibration-audio signals of the CID
The device generates the following vibration or (and) audio signals:
„No link” – short high-pitch beeps during audio alarm; short-time
switching-ons of the vibrator during vibration alarm. Repetition rate is up to 4 Hz.
Duration of pause and audio or vibration signal during alarm is the same. This
signal shows that the CID and the DD are disconnected.
“Quantum” - a short high-pitch beep of 20-30 ms during audio alarm; a
short-time switching-ons of the vibrator during vibration alarm. Repetition rate of
this signal shows the intensity of gamma quanta detection.
“Search threshold level exceeded” - a high-pitch beep of circa 1 s during
audio alarm; a 1 s switching-on of the vibrator during vibration alarm. This signal
is formed if the search threshold level relative to count rate has been exceeded
and calculated during calibration relative to gamma background.
“Safety threshold level relative to gamma radiation exceeded” – a
two-tone continuous audio signal with the same high and low tone duration
during audio alarm; switching of the vibrator on and off with the same duration
during vibration alarm. This signal is formed if the measured value of gamma
radiation DER exceeds the safety threshold level.
“Neutron threshold level exceeded” – a two-tone discontinuous audio
signal with tangibly shorter duration of a high tone during audio alarm; switching
of the vibrator on and off with a tangibly shorter pause in the operation during
vibration alarm. This signal is formed if the measured value of pulse count rate
from the neutron radiation detector exceeds the threshold level of neutron count
rate.
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“Low battery” – a two-tone audio signal or switching-on of the vibrator
for circa 0.5 s. This signal is an indication of the CID and (or) DD storage
batteries discharge.
„Damaged detector signal” – low-pitch beep of circa 1-2 s during
audio alarm; a 1-2 s switching-on of the vibrator during vibration alarm. This
signal shows that the detector is damaged. A warning message is displayed on the
CID by this.
„Connection of the CID to the DD signal” - a high-pitch beep of circa
2 s during audio alarm; a 2 s switching-on of the vibrator during vibration alarm.
This signal indicates that the CID is connected to the DD.
„Disconnection of the CID from the DD signal” - a high-pitch beep of
circa 0.5 s during audio alarm; a 0.5 s switching-on of the vibrator during
vibration alarm. This signal indicates that the CID is disconnected from the DD.
2.3.8.2 The DD light signals
„Disconnection of the DD from the CID signal” – short flashes of the
“COMMUNICATION” LED on the DD front panel with repetition rate up to 5
Hz. This signal shows that there is no connection between the CID and the DD.
Note – If „Disconnection of the DD from the CID signal” appears and
the DD is not connected to the CID during 5 minutes, the DD will automatically
turn off.
„Connection of the DD to the CID signal” - short flashes of the
“CONNECTION” LED on the DD front panel for circa 0,2 s. Duration of pauses
between switching-on of the LED is circa 2 s. This signal shows that there is
connection between the CID and the DD.
„Low battery” – short flashes of the “BATTERY” LED on the DD
front panel fоr 0.3 s with 2 s interval. This signal is an indication of the DD
storage battery discharge.
„Critical level of the DD storage battery discharge” – short flashes of
the “BATTERY” LED on the DD front panel for 0.15 s. Repetition rate is up to
4 Hz. This signal indicates a critical level of the DD storage battery discharge.
2.3.9 Operating procedure of the device
2.3.9.1 Switching on/off the device
To switch on the DD, press the ON/OFF button on the front panel of the
DD and wait until the “CONNECTION” LED starts blinking. Then release the
ON/OFF button. The DD will switch on.
Note – As soon as the DD is switched on, the “BATTERY” LED will
generate short-term flashes to verify its operational capability. This signal is not
an indication of the DD storage battery discharge.
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To switch off the DD, press and hold the ON/OFF button on the DD
front panel for not less than 4 s until the “CONNECTION” and “BATTERY”
LEDs flash. Then release the ON/OFF button. The DD will switch off.
Note – It is possible to switch off the DD with the help of the ON/OFF
button on the DD front panel only in case of disconnection with the CID (the
“Disconnection of the DD from the CID” light signal). Otherwise, select
“Connectivity” -> “Without detector” items from the CID menu. By choosing the
“Device off” item, the DD will switch off simultaneously with the CID.
If during 5 minutes the DD is not connected to the CID when the signal
is generated, the DD will automatically turn off.
2.3.9.2 Switching on/off the CID
Press and hold the OK button for not less than 3 s to switch on the CID.
To switch off the CID, point the cursor to the “Devicee off” item and
press the OK button. In a few seconds the device will switch off.
2.3.9.3 General operating procedure of the device
General operating procedure of the device looks the following way.
Switch on the DD and the CID.
After switching the CID on, it proceeds to the DD search mode. The CID
displays the “Detector search” message, which disappears immediately upon the
connection to the DD. If you press the
button when searching the DD (the
“Detector search” message on the CID display), the action will be stopped and the
CID will switch to the free running mode without the DD functioning. In case of
successful connection to the DD, the device will be placed to the “Calibration”
mode (see 2.3.9.4 “Calibration relative to gamma background”) to execute the
function of calibration relative to gamma background and calculation of the alarm
search threshold. Depending on gamma background DER, calibration may take
from 2 to 60 seconds. It is not recommended to stop the “Calibration” mode by
pressing the
button. On completion of calibration, the device switches
automatically to the mode of gamma radiation DER representation (see section
2.3.5.1). To enter the menu, press the
button. For quick switching between
measurement modes, press the
button. For more information about the menu
and measurement modes, see previously described sections.
If the safety threshold level is exceeded, the device will automatically
switch to the “Gamma radiation DER representation” mode irrespective of the
mode in which it has been placed at the moment of exceeding except for the
mode of spectrometer (spectrum accumulation or spectrum viewing).
If safety- or neutron threshold level is exceeded, the device will
automatically switch to the “Representation of gamma radiation DER and neutron
count rate in the same window” mode irrespective of the mode in which it has
been placed at the moment of exceeding except for the mode of spectrometer
(spectrum accumulation or spectrum viewing).
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The distance between the CID and the DD, at which stable data
communications is maintained, shoud be not more than 3 m on condition that the
units come into the user’s line of vision.
2.3.9.4 Calibration relative to gamma background level
The aim of calibration relative to gamma background is to determine
search threshold level (described below) automatically. If search threshold level
is exceeded, the alarm will be actuated.
Calibration relative to gamma background level is done in the following
cases:
- immediately after switching on the DD;
- after programming of a new value of root-mean-square deviations
quantity  (sigma).;
- user actions: “Measur. settings”-> “Calibration”;
- autocalibration relative to slow changes in gamma background.
When performing the calibration process relative to gamma background
level (except for autocalibration relative to slow changes in gamma background),
the device enters the “Calibration” mode with the following CID display, as
shown in Figure 2.20. Autocalibration relative to slow changes in gamma
background is not displayed.

Figure 2.20 – The CID display in the mode of calibration relative to
gamma background level
This mode displays the gamma radiation DER value (Symbol 1), a ruler
(Symbol 2) showing the calibration procedure, expressed as a percentage.
Symbols 3 and 4 indicate a starting and ending point for the ruler showing the
calibration procedure given as a percentage.
This mode supports a compulsory interruption of calibration by pressing
the
button. If doing so search threshold level remains unchangeable, and the
device enters the menu mode. The compulsory interruption of calibration is
particularly useful if the latter has been started accidentally. Otherwise, this
option is not recommended.
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On completion of calibration (when calibration procedure ruler reaches
100 %) the device switches automatically to the “Gamma radiation DER
representation” mode (see 2.3.5.1).
Calibration may take from 2 to 60 seconds, which depends on the
gamma background DER. Average pulse count rate from the SDUGR is
measured during the process of calibration, and alarm search threshold level (a
threshold value of pulse count rate when alarm should be actuated) is calculated
according to the following formula:

Cntп  Cntф  n  
where

  Cnt ф

,

(2.1)

;

Cntф– is the average pulse count rate from the SDUGR during
calibration;
n – quantity of root-mean-square deviations  .
Note - Irrespective of the operating mode, the device executes the function
of autocalibration, which maintains high sensitivity of the device during slow
decrease of gamma background, and prevents from false alarms when gamma
background is slowly increasing. Autocalibration is performed continuously and
is unavailable when the threshold alarm is actuated or during the spectrum
accumulation process. The device does not display autocalibration.
2.3.9.5 Viewing and programming of alarm threshold levels
Choose the “Gamma thresholds” mode from the “Measur.settings”->
“Thresholds”->“Gamma threshold” menu items to view and change threshold
levels relative to gamma channel. As an alternative, press the OK button in the
“Gamma radiation DER represenatation” mode to enter the “Gamma thresholds”
mode. Figure 2.21 illustrates the CID display in the “Gamma threshold” mode.

Figure 2.21 - The CID display in the “Gamma threshold”mode
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This mode allows the quantity of root-mean-square deviations 
(sigma) (Symbol 1) to be changed, and wich will be used for calculation of the
alarm search threshold level during calibaration. It is also possible to set absolute
threshold level relative to gamma radiation (Symbol 2). Guidance on entering the
threshold values is outlined in the “Numeric data entry mode”. To exit the
“Gamma threshold”mode, press the OK button.
Note - Programming of root-mean-square deviations quantity (from 1
to 4) increases sensitivity of the device, but it can also trigger false alarms. Values
starting from 4 to 6 (recommended) ensure operation with practically no false
alarms.
For viewing or changing neutron threshold level, choose the “Neutron
threshold” mode from the “Measur.settings”->“Thresholds”-> “Neutron threshold”
menu items. The CID display in the “Neutron threshold” mode is shown in
Figure 2.22.

Figure 2.22 – The CID display in the “Neutron threshold” mode
This mode allows threshold level of pulse count rate from the SDUNR
(Symbol 1) to be changed. If the search threshold level is exceeded, the alarm will
be actuated. Guidance on entering the threshold values is outlined in the
“Numeric data entry mode” section. Press the OK button to exit the “Neutron
threshold” mode.
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2.3.9.6 Storage battery
To replace the DD storage battery, open the battery compartment lid of
the DD with the help of the screwdriver and remove the battery. Insert the newly
charged storage battery into the compartment observing the polarity shown on the
label and close the lid.
To replace the CID storage battery, open the battery compartment lid of
the CID. Insert the newly charged storage batteries into the compartment
observing the polarity shown on the label and close the lid.
2.3.9.7 Detector operability check
The device provides the automatic operability check of all detectors
(SDUGR, GMC and SDUNR). If one or few detectors are out of order, the CID
will display a warning message, which indicates exactly what detector (detectors)
is out of order, and that is followed by the “Detector damaged signal” (see 2.3.8
“Vibration, audio and light signals”).
2.3.10 Working with the personal computer (PC)
To connect the CID to the personal computer (PC), the former should be
available for detection via Bluetooth radio channel. Symbol 3.1 displayed in the
information symbols space (see 2.3.2 “Interpretation of graphic symbols on the
display”) shows that the CID can be discovered. To make it available for
detection through Bluetooth radio channel, point the cursor to the
“Communication”-> “Discoverable” menu items and press the OK button. As
soon as the PC is connected to the CID, symbol 3.2 appears in the information
symbols space (see 2.3.2 “Interpretation of graphic symbols on the display”).
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3 MAINTENANCE
3.1 Technical maintenance of the device
3.1.1 General instructions
The list of operations at technical maintenance (hereinafter the TM) of the
device, the order and peculiarities on different stages of the device use are given
in Table 3.1
Table 3.1 - Operations at technical maintenance
Type of technical maintenance
Operations

during
everyday
use

periodical
use

during longterm storage

External examination
+
+
+
Delivery kit completeness
+
+
check
Operability check
+
+
+
Storage battery switchingoff and battery status
+
+
control
Verification of the device
+
+
Notes
1 “+” means the operation is applicable at this type of TM; “-”
operation is not applicable.
2 The devices should be verified after manufacture and repair.

OM item
No.
3.1.3.1
3.1.3.2
3.1.3.3
3.1.3.4
3.2
means the

3.1.2 Safety measures
TM safety measures fully comply with safety measures presented in OM
2.3.1.
3.1.3 TM procedure of the device
3.1.3.1 External examination
External examination of the device should be performed in the following
order:
а) check the condition of the component parts surface of the device,
integrity of seals, absence of scratches, traces of corrosion, and surface damage of
the device;
b) check the condition of battery clamps of the device.
3.1.3.2 Delivery kit completeness check
Check if the delivery kit is complete according to Table 1.2.
3.1.3.3 Operability check of the device
3.1.3.3.1 Operability check of the device and its procedure are performed
according to OM 2.3.9.
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3.1.3.4 Storage battery switching-off and battery status control
The DD storage battery is switched off before the long-term storage of
the device. Do this as follows:
- switch off the DD;
- remove the lid of the battery compartment;
- take the storage battery out of the battery compartment;
- examine the battery compartment, check the contact clamps, clean the
battery compartment from dirtying and contact clamps from oxides;
- make sure there is no humidity, no salt spots on the battery surface, and
the insulated coating is not damaged.
The same procedure should be applied to the storage batteries of the
CID.
3.2 Verification of the device
The devices should be verified immediately after manufacture (initial
verification), during use (periodic verification at least once a year), as well as after
repair.
3.2.1 Verification operations
During verification the operations presented in Table 3.2 should be
performed.
Table 3.2 - Verification operations
Verification
technique No.

Operations
External examination
Testing
Calculation of main relative permissible error limit at gamma
radiation DER measurement
Radionuclide identification capability check with category
indication
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3.2.4.1
3.2.4.2
3.2.4.3
3.2.4.4

3.2.2 Verification facilities
The following facilities that should be used for verification are given in
Table 3.3:
Table 3.3
Name
Regulatory documents or technical specifications
УПГД-3Б standard
Ambient dose equivalent rate of gamma radiation in
equipment
the range from 0.1 to 10 µSv/h.
Energy range from 59 kеV to 1.25 MeV.
Main relative permissible error limit of gamma
radiation DER and ED– 4 % with confidence
probability of 0.95
УКПН-1М working
Thermal neutron flux density in the range from 10 to
standard unit of neutron 500 cm-2 s-1.
radiation
Main relative permissible error limit of thermal
neutron flux density with confidence probability from
0.95 to 5 %.
Aspiration psychrometer Temperature measurement range from –30 to +50 0С.
Temperature measurement error  0.1 0С. Relative
humidity measurement range from 10 to 100 %. Relative
error of relative humidity measurement in the range from
 12 % at t = –10 0С to  2 % at t = +30 0С.
Control aneroid
Pressure measurement range from 81.3 to 105.3 kPа
barometer
(from 610 to 790 mmHg). Pressure measurement error
limit is  0.107 kPа (0.8 mmHg)
RKS-01 “STORA”
1. Gamma radiation DER measurement range from 0.1 to
gamma, beta radiation
1000 µSv/h.
radiometer-dosimeter
2. Main relative permissible error limit of gamma
radiation DER with the energy of 0.662 MeV is 15 %
at Р=0.95.
Notes
1. All verification facilities are to be tested and verified.
2. Use of other items of measuring equipment that meet accuracy requiments is also
applicable.
3.2.3 Verification conditions
3.2.3.1 The verification test should be carried out under the following
conditions:
- ambient air temperature within (20±5) °С;
- relative air humidity within (65±15) %;
- atmospheric pressure from 84 kPa to 106.7 kPa;
- natural gamma radiation background should not exceed 0.25 µSv/h;
- the DD and the CID power supply from the newly charged storage
batteries.
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3.2.4 Verification procedure
3.2.4.1 External examination
During external examination the device should meet the following
requirements:
- the delivery kit should be completed as described in OM 1.3;
- labeling should be accurate;
- Quality Control Department seals should not be violated;
- the device should be free from mechanical damage that may affect its
performance.
3.2.4.2 Testing
3.2.4.2.1 Switch on the device according to OM 2.3.9.1. Program the 5
value of threshold level, the 5 pulse/s value of neutron threshold level in
compliance with OM 2.3.9.5 and proceed to perfom calibration relative to gamma
background. Switch on audio and vibration alarm simultaneously.
3.2.4.2.2 Place the 137Cs gamma radiation source of ОСГИ type near the
DD. Observe readings increase of pulse count rate from the SDUGR above the
background level, and alarm actuation when search threshold level is exceeded.
3.2.4.2.3 Place the DD of the device in the УКПН-1М carriage holder so
that the mechanical center of neutron radiation beam coincides with the one of the
control panel. Place the УКПН-1М carriage holder with the the DD in the
position, where neutron radiation from 239Pu-Be ensures pulse count rate from the
neutron radiation detector within a 10 - 20 s-1 range. Make sure that alarm of
neutron radiation is actuated.
3.2.4.2.4 Switch off the device according to OM 2.3.9.1.
3.2.4.3 Calculation of main relative permissible error limit at gamma
radiation DER measurement
3.2.4.3.1 Prepare the device for gamma radiation DER measurement.
3.2.4.3.2 Secure the device in the УПГД-3Б carriage holder so that the
geometrical center of the УПГД-3Б collimator coincides with the “+” label on the
back cover of the DD, indicating its geometrical center.
Note – The distance between the geometrical center of the radiation
source and the geometrical center of the DD is defined as the distance between
the geometrical center of the radiation source and the plane, which is
perpendicular to the direction of gamma quanta propagation, and passes through
the geometrical center of the DD in this plane.
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After switching on the device wait for 1 minute and take five
measurements of gamma radiation DER H * i (10 ) with 10 s interval. Register
these readings in the protocol. Calculate the average value of gamma radiation
DER H *(10) (in µSv/h) by the formula:
5



H

*

i

(10 )

(3.1)
5
3.2.4.3.3 Place the УПГД-3Б carriage holder along with the device in the
position, where gamma radiation DER from the source with 137Cs radionuclide is
H *0 (10) =(0,8  0,1) in µSv/h. After the device has been exposed to radiation, wait
for 5 s and proceed to take five measurements of gamma radiation DER with 10 s
interval. Calculate the average value of gamma radiation ( H * (10 ) ) by the (3.1)
formula. The value of gamma radiation DER without gamma background DER
H * (10) (in µSv/h) is calculated as follows:
*

H (10 ) 

i 1

H * (10 )  H * (10 )  H Ф* (10 ) ,

(3.2)

where H * (10) is an average value of the device readings from the source and
external gamma background calculated by the formula (3.1), µSv/h;
H Ф* (10) is an average value of gamma radiation DER at external
background measurement, µSv/h.
3.2.4.3.4 Calculation of main relative permissible error limit of gamma
radiation DER measured in % is performed according to published state stndards.
3.2.4.3.4.1 Calculate the confidence limit of relative random error of
measurement results as follows:
(3.3)
  tS ,
where t = 2.78 is a Student coefficient at the confidence probability of
P  0.95 , n = 5;
S is a relative root-mean-square deviation of measurement results
calculated by the formula:

 H
n



i

(10)  H  (10)



2

1
i 1
(3.4)


n(n  1)
H (10)
3.2.4.3.4.2 Calculate the limit of residual systematic error of
measurement results  by the formula:
S
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2

2
 H  (10)  H 0* (10)   H 0* (10) 
,
(3.5)
 

  1,1 


 * (10)


H
2
0


 
where H 0* (10) is the main relative permissible error limit of gamma
radiation DER from the УПГД-3Б.
3.2.4.3.4.3 If   0,8 , then H  (10)    100 .
S
3.2.4.3.4.4 If   8 , then H  (10)    100 .

S

3.2.4.3.4.5 If 0,8    8 , then H  (10)  K  S  100 ,
S
where К is the coefficient which depends on the ratio between the
random and residual systematic errors, and is calculated by the formula:
  ,
(3.6)

S
3
SΣ is the total root-mean-square deviation of measurement results
defined as follows:
K

  
S   S  

 3
2

2

(3.7)

3.2.4.3.5 After the device has been exposed to radiation, wait for 5 s and
proceed to perform operations 3.2.4.3.3 – 3.2.4.3.4 of the OM for gamma
*
radiation DER with the value of H 0 (10) = (8  1) µSv/h. 3.2.4.3.6 Perform
operation 3.2.4.3.5 of the OM for gamma radiation DER with the value of
H 0* (10) = (40  5) µSv/h (the upper limit of the SDUGR).
3.2.4.3.7 Perform operation 3.2.4.3.5 of the OM for gamma radiation
DER with the value of H 0* (10) = (60  8) µSv/h (the lower limit of the GMC).
3.2.4.3.8 Perform operation 3.2.4.3.5 of the OM for gamma radiation
DER with the value of H 0* (10) = (800  100) µSv/h.
3.2.4.3.9 Perform operation 3.2.4.3.5 of the OM for gamma radiation
DER with the value of H 0* (10) = (8000  1000) µSv/h.
3.2.4.3.10 The device is acknowledged to have passed the verification
test if main relative permissible error at measurement of each level of gamma
radiation DER does not exceed (15+1/ H * (10) ) %, where H * (10) is a measured
value of gamma radiation DER, equivalent to μSv/h.
3.2.4.4 Conduct a check on the radionuclide identification capability
with category indication.
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3.2.4.4.1 Place the DD near the 137Cs source with the gamma radiation
DER value, ranging from 1 to 10 µSv/h. Switch on the mode of spectrum
accumulation, which should take not more than 5 minutes. After that perform
spectral identification. The trial should consist of 10 spectrum accumulations and
their identifications.
3.2.4.4.2 Repeat operation 3.2.4.4.1 of the OM for 241Am and 60Co
radionuclides. Moreover, spectrum accumulation for 241Am radionuclide requires
background subtraction.
3.2.4.4.3 The device is acknowledged to have passed verification test if
it accurately identifies not less than 8 out of 10 radionuclides for each of the three
indicated.
3.2.5 Presentation of testing results.
3.2.5.1 Positive results of primary, periodic or after-repair verification
are presented as follows:
1) primary verification is registered in the “Certificate of acceptance”
section. Primary verification results are listed in Table 3.4;
2) periodic and after-repair verification is registered in the issued
Certificate of the established form.
3.2.5.2 As long as the device fails to pass:
- primary verification test, it should not be allowed for manufacture
and use;
- periodic and after-repair verification tests, it gets the certificate of
inadequacy with respect to state standard.
Table 3.4 – Primary verification of key specifications
Tested specification
Name
Actual value
(15+1/ H * (10) ) %,
Main relative permissible error
limit at gamma radiation DER
where H * (10) is a
measurement from137Cs with
measured value of gamma
confidence probability of 0.95
radiation DER, µSv/h
241
Radionuclide identification
Am, accurate identification
capability check with category not less than 8 trials out of
indication
10.
137
Cs, accurate identification
not less than 8 trials out of
10.
60
Co, accurate identification
not less than 8 trials out of
10.
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Actual
value

4 CERTIFICATE OF ACCEPTANCE
The
MKS-11___“SPECTRA”
search
dosimeter-radiometer
ВIСТ.412139.001-02, with the serial number _________________________ is
verified and accepted for use.
Date of manufacture ________________________
Stamp here
Mark here

QCD Representative: ___________________
(signature)

State Verification Officer: ____________________
(signature)

5 PACKING CERTIFICATE
The MKS-11___“SPECTRA” search dosimeter-radiometer of
ВIСТ.412139.001-02 type with ____________________________ serial number
is packed by the PE “SPPE “Sparing-Vist Center” in accordance with the
requirements outlined in the OM.
Date of packing ___________________
Stamp here
Packed by ___________________
(signature)
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6 WARRANTY
6.1 The producer enterprise guarantees the conformity of the device to
the technical requirements provided that the customer observes the guidelines on
its use, shipping and storage presented in the OM ВIСТ.412139.001-02 НЕ.
6.2 The warranty period of the device shall terminate and be of no
further effect in 18 months after the date of putting it into operation and not more
than 24 months after the manufacture date.
6.3 The warranty period of storage of the device is 6 months after its
manufacture date.
6.4 The warranty period of use of the device is prolonged for the
warranty repair period.
6.5 When the warranty period of the dosimeter terminates, the repair of
the device is performed according to separate contracts.
6.6 Warranty and post-warranty repair is done only by the producer
enterprise.
6.7 If the mechanical damage is detected or the seals are removed, the
repair is done at customer’s cost.

7 REPAIR
7.1 In case of failure or troubles during the warranty period of the
device, the user should contact the producer enterprise by e-mail (see below) to
receive the address of the nearest service center:
PE “SPPE “Sparing-Vist Center”
Tel.: (+380 32) 242-15-15; Fax: (+380 32) 242-20-15;
E-mail: sales@ecotest.ua.
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7.2 All claims are registered in Table 7.1.
Table 7.1
Date of
Claim summary
Action taken
failure

Note

7.3 Warranty and post-warranty repair should be done only by the
producer enterprise. Information on repair of the device is recorded in the table of
Appendix B of this OM.
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8 STORAGE
8.1 The devices should be stored in the packing box in heated and
ventilated storehouses with air-conditioning at the ambient air temperature from
+5 to +40 оС and relative humidity up to 80 % at +25 оС temperature, noncondensing. The storehouse should be free of acids, alkalis and gases that may
cause corrosion, and vapors of organic solvents.
8.2 The location of the devices in the storehouses should ensure their
free movement and access to them.
8.3 The devices should be stored on the shelves.
8.4 The distance between the walls, the floor of the storehouse and
devices should be at least 1 m.
8.5 The distance between the heating gadgets of the storehouse and the
devies should be at least 0.5 m.
8.6 The average shelf life is not less than ten years.
8.7 Additional information on storage, check during storage and
maintenance of the device is registered in Appendices C, D, E of this OM.
9 SHIPPING
9.1 Packed devices may be shipped by any kinds of closed transport
vehicles under the conditions with temperature limitations in the range of – 25 оС
to +50 оС according to rules and standards effective for each means of transport.
9.2 The devices in shipping containers should be placed and fastened in
the vehicle so that their stable position is ensured and shocks (with each other and
the sidewalls of the transport) are avoided.
9.3 The devices in shipping container endure:
- temperature from -25 to +50 оС;
- relative humidity (953) % at 35 оС temperature;
- single shock effect with 98 m/s2 acceleration, shock pulse duration –
16 ms (number of shocks – (1000 ± 10) for each direction).
9.4 Canting is forbidden.
10 DISPOSAL
Disposal of the device is performed in compliance with the general rules,
i.e. metal is recycled or melted, and plastic parts are dumped.
Disposal of the device is not dangerous for the service personnel, and is
environmentally friendly.
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Note

Position, name and signature of the
person responsible for solving the
problem

Action taken and claim note

Cause of trouble, number of
operation hours of the failed
element

Type (manifestation) of
trouble

Date and time of failure. Operating
mode

APPENDIX А

TROUBLE RECORD DURING USE

Name and type of
the component
part of the device

Reason for
repair

Number
Name of
Name
of hours
the repair
Type of
of repair
worked
organizarepair
before
tion
repair
of arriving for of repair
repair
completion

Date

who
who
performed accepted
repair
after repair

Position, name and
signature of the
responsible person

APPENDIX B
REPAIR
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APPENDIX C
STORAGE
Date
of placing in
storage

Storage
conditions

of removing from
storage
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Position, name and
signature of the
responsible person

APPENDIX D
PUTTING IN PROLONGED STORAGE AND REMOVAL FROM
STORAGE

Date of
putting in
prolonge
d storage

Storage
method

Date of
removal
from
prolonged
storage

Name of the
enterprise in charge
of putting or
removing from
prolonged storage
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Date, position
and signature of
the responsible
person

