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PROFILE

Shanxi Zhongfu Nuclear Instruments Co., Ltd. (CIRNIC) is a comprehensive high-tech
company mainly engaged in the research, development, manufacture and marketing of
nuclear instruments, providing maintenance service for radiation monitoring systems at
nuclear power plants. CIRNIC is a secondary wholly-owned company and industrialization
platform of China Institute for Radiation Protection (CIRP), which is authorized to use its
scientific research and patent achievements.

The CIRNIC has a building area of 5000 square meters and over 330 employees, including
290 professional technicians. Equipped with SMT (Surface Mount Technology) full-automatic
production line, walk-in temperature and humidity regulator and other equipment for
manufacturing and testing, the CIRNIC becomes an establishment specialized in the R&D
and manufacture of Controlled Area Access Monitoring System(CAMS, includes personal
dosimeter and dosimetry system, hand-foot surface contamination monitor, whole-body
surface contamination monitor, tools monitor, laundry monitor, pedestrian/vehicle radiation
monitor), Radiation Monitoring System(NetRMS, include area radiation monitor, tritium
monitor), multi-probe radiation survey meter, etc., which are widely used in nuclear power
plants and various fields including environmental protection, medicine and health, customs,
safety supervision, industrial inspection and research institutes, etc. Besides, CIRNIC has
been responsible for the maintenance and examination of radiation monitoring systems at
nuclear power plants in China including Qingshan, Tianwan, Fuging, Changjiang, Daya Bay,
Yangjiang, Ningde, Taishan and Haiyang. Technical exchanges are also conducted with
research institutions and manufacturers at home and abroad.

Now, CIRNIC has received the certificates of ISO9001/GB/T19001 quality management system,
1SO14001/GB/T24001 environmental management system and OHSAS18001/GB/T28001
occupational health and safety management system.

Production & Office building SMT production line Inspection equipment
(walk-in temperature and
humidity regulator, etc.)
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PDMS300 DOSIMETRY SYSTEM

The PDMS300 Dosimetry System is mainly composed of three parts: SPD300 personal dosimeter,
RDM300 reader and PDMS300 dosimetry system software. It can be used in combination with fixed
radiation measuring instruments, tripod turnstile, revolving door and other devices to realize the
authorization management of personnel access to controlled area. It’s suitable for dose management
and personnel authorization management of user groups like nuclear power plants.

The PDMS300 system software is composed of five parts: management, staff, tasks/RWP (radiation work
permit), system configuration and report. Having the functions of search and statistics for data of dose,
maximum dose rate, and maximum dose rate occurrence time, it can control the dose limit of personnel,
access, working hours, and RP license authorization period, so as to realize effective management of
personal dose and ensure the safety of exposed workers.

Features

® Dose trend chart generated through dose querying

® Dose reports generated based on user's demands

® 10-year dose data query supported

® Measurement data of surface contamination monitor and hand/foot monitor can be obtained
through reader, and associated with personnel information

® The server supports hot standby and automatic switching to ensure continuous and stable
operation

%,

Dosimeter Main unit

Reader Slave unit

Tripod turnstile

Revolving door

Whole body y

contamination monitor

contamination monitor

Hand-Foot monitor

Workstation

Inquire terminal

Whole body a Comparison device

Used for nuclear inspection Dosimeter
cabinet
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SPD300 PERSONAL DOSIMETER

SPD300 Personal Dosimeter adopts new semiconductor detector, characterized by wide range, low
power consumption, small size and light weight, able to monitor the individual accumulated dose and
dose rate caused by X-ray and y radiation. It can trigger sound-light alarm if threshold is exceeded. Data
Reader and Dosimetry software are optional for real-time personal dose management system. The
Dosimeter can be widely used in nuclear power plants, nuclear factories, scientific research institutes,
hospitals, environmental protection department, and customs.

Features

® Monitoring quantity : personal dose equivalent and personal dose equivalent rate, Hp(10)

® Working mode: work alone or in combination with personal dosimetry system

@ LCD display with backlight

® Two LED respectively indicating alarm (red) and gamma count (green)

® Audible, visual and vibration alarm

® Small size, easy operation, anti-electromagnetic interference

® Displaying accumulated dose, dose rate, working time, maximum dose rate and its
occurrence time, accumulated dose threshold, dose rate threshold, working time
threshold and other parameters

® Saving 8000 sets of data continuously, and the data will not be lost upon power
failure or battery replacement

%,

Specifications

® Detector: semiconductor detector

® Detection: X-ray, gamma radiation

® Energy response: < 30% (60 keV ~ 3 MeV)

® Display units: mSv, uSv

® Measurement range:
Dose: 0.01 uySv ~ 10 Sv
Dose rate: 10 uSv/h ~ 1 Sv/h

® Display range:
Dose: 0.00 uSv ~ 10 Sv
Dose rate: 0.01 uSv/h ~ 1 Sv/h

® Relative inherent error: <+ 20%

® Saturation indication: > 10 Sv/h

® Dimensions: 86 x 56 x 21 mm

® Weight: < 80 g with battery

@ Battery: rechargeable Lithium battery

@ Battery life: 1200 h(50 days) continuous use

® Communication interface: infrared communication with reader

® Operating temperature: -10 ~ 50 C; Relative humidity: 40% ~ 95% (35 C)
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RDM300 READER

The RDMS300 Reader consists of industrial computer, dosimeter communication device, mechanical
keyboard, bar code scanner and IC card reader. Modular design for clear display, efficient reading and easy
maintenance. Personal dosimeter and dosimetry software can be matched to form a real-time personal

dosimetry system. The instrument can be used at nuclear power plants, scientific research institutes and
other departments.

Features

® Working mode: entrance mode, exit mode, sub-entrance mode, sub-exit mode, entrance/exit mode

® Working status: online mode and offline mode

® Data is stored locally on offline mode, and will be uploaded to the server automatically when switched
to online mode, the local data will be deleted then

® 10.4-inch high-definition LCD screen

® Mechanical keyboard is configured for inputting information in case of IC card reader or bar code
scanner failure

® Easy operation, reasonable structure, with high performance in anti-electromagnetic interference

10,

Specifications

® Dimensions: 450 x 220 x 120 mm

® Weight: < 5 kg

@ Power supply: AC220 V + 10%, 50 Hz + 10%

® Communication interface:
infrared communication (personal dosimeter)
TCP/IP Ethernet (dosimetry system)

® Operating temperature: -10 ~ 50 C; Relative humidity: 40% ~ 95% (35 C)
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STWBC-I STAND-TYPE
WHOLE BODY COUNTER

Stand-Type Whole Body Counter is well suited for the routing monitoring of radioactive internal
contamination of personnel working at nuclear power plants or nuclear facilities.

The instrument is composed of hardware system (including whole body measuring unit, shielding
structure, electronics unit, etc.) and bundled software, able to detect y ray (60~2000 keV) of body,
analyze the measuring results automatically, and offer such information as nuclide identification
and activity in the body. Committed dose will be offered if the existence of internal radionuclide
contamination is confirmed.

With two large-volume Nal(Tl) detectors, rapid and accurate measurement is realized based on the
independently developed special algorithms for low-resolution y ray spectrum. One-button measurement as
well as data storage, data query, data exporting, report printing functions are realized by measuring
and management software system.

Features

® High detection efficiency: Vertically aligned two large-volume Nal(Tl) detectors cover main body,
provides relatively high detection efficiency in standing posture

® Optimized spectral analysis algorithms: Peak searching, continuum subtraction method, peak area
fitting and other algorithms are developed to analyze the y -energy spectrum of Nal(Tl) detector of in
vivo monitoring, so as to realize automatic analysis in the whole process

® One-button operation: full automation for spectrum acquisition, data analysis and dose estimation

® Quick monitoring: passage-type shielding structure, array-type probe distribution and integrated
software system meet the requirements for quick monitoring of personnel, about 40 persons per hour
under continuous monitoring

® Other: space saving based on stationary vertical measurement geometry; easy dismounting with
modular shielding structure and detector assembly

12,

Specifications

® Measurement target: whole body

® Detection: vy

® Measurement geometry: Vertical Type

@ Detector type: Nal(TI)

® Detector size: 7.6 x 12.7 x 40.6 cm

® Number of detectors: 2

® Thickness of shielding enclosure: 10 cm (steel)

® Measurement time: 1 min

® Minimum detectable activity (MDA):
220 Bq (Cs-137) (slightly different
depending on ambient background)

@ Total weight: 4500 kg

® Dimensions: 150 x 100 x 240 cm (L x W x H)

® Power supply: AC 220 V + 10%, 50 Hz + 10%

Internal Exposure Software System

Simple In-Vivo - Spectrum Acquisition and Analysis Software

Simple In-Vivo is a PC analysis and management software developed based on Gamma-+ for the in vivo
measurement of internal exposure. The main functions include personnel information input, spectrum
collection and display, energy and efficiency calibration, spectrum analysis (nuclide identification and
activity calculation included), historical data query, user information management, etc. Equipped with
display, storage and management modules related to in vivo measurement, the software provides an
integrated solution for in vivo measurement.

Dose Manager - Dose Estimation and Management Software

Dose Manager is a PC personnel internal dose calculation and management software. The main
functions include personnel information input, multi-nuclide internal dose calculation, historical
data query, user information management, etc. The software adopts the biodynamics model of
ICRP60 Report recommended by China's national standard GB18871-2002 to establishes calculus
equation system of radionuclide biokinetics, thus the whole body and organ retention functions of
nuclides at any time point are obtained. On this basis, the committed effective dose is obtained by
using the method specified in GBZ129 and EJ375.

3,
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CAMS CONTROLLED AREA
ACC ESS M O N ITO RI N G SYSTE M ® Collection, storage and analysis of data from various monitoring equipment within the system

® Support providing for accident analysis and emergency plan release through real-time data
I uploading to the network

® Operation status checking of each monitor in real time and improving the working efficiency of
radiation protection personnel

The Controlled Area Access Monitoring System(CAMS) is designed to monitor and manage
personnel dose and surface contamination of workers access to control area, workers and

vehicles access to plants, used clothes, and small articles need to be taken out of control area, Main unit  Slave unit Workstation 1 Workstation 2
as well as to manage personnel access authorization. The System is mainly composed of
dosimetry system (SPD series electronic personal dosimeter and dosimetry system included),

WBM-1IS Whole Body WBM-1IG Whole Body

surface contamination monitoring system (WCM series whole-body gamma contamination Contamination Monitor Contamination Monitor Slave unit

monitor, WBM series whole-body contamination monitor, HFM series hand-foot monitor, LCM
series Laundry monitor, SMT series tools monitor etc. included) , Pedestrian/Vehicle Monitoring
System (PRM series pedestrian radiation monitor, VRM series vehicle radiation monitor included)
and Central Data Management Server.

SPD300
Personal Dosimeter

. -
= B

® Remote monitoring of equipment, data collection and parameter configuration

—
B =

.

® Historical data query and exporting

® Communication interfaces for domestic ERP system, SAP system and EAM system Tozollzs-1l\5l)§r?itor
® Hot-standby redundancy which can be automatically switched is adopted to ensure servers’ HFM100 SPD300 SPD300 Switch | Reader for
continuous and stable operating Hand-Foot Monitor Personal Dosimeter | Personal Dosimeter Entrance
° . -
C/S architecture adopted to make the software more efficient and stable WCM1000 Whole Body Reader for Reader for Main unit Triangular switch
Contamination Monitor Exit 1 Exit 2

16/ 17/
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WBM-IIS WHOLE BODY
CONTAMINATION MONITOR

Designed to be installed at the exit of radioactive controlled area of nuclear power plants or
associated nuclear facilities, WBM-IIS Whole Body Contamination Monitor is used to monitor
body surface for a and p radioactive contamination when workers are leaving the area, so as
to detect the contamination and prevent contamination diversion in time.

Features

32 plastic scintillator detectors

Two-step measurement, total sensitive area is larger than 13000 cm?, detectors are connected
seamlessly without unmeasurable area, covering the entire body

Liftable overhead detector

Easy operation with automatic measurement and calibration software
Voice reminder during measurement, audible and light alarm

Report generating and printing

TCP/IP Ethernet interface

NUCLEAR
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® Detection: « /B or

B/v

0Sr-0Y ()= 30%

® Detection efficiency (2, plate source):

9Py (o )= 30%(hands/feet= 20%)

® Detection limit (ambience 0.2 uGy/h, measurement time 10 s):
9Sr-9Y () <0.4 Bg/cm?
9Py (o ) <0.04 Bg/cm?

® Dimensions: 2435 mmx1030 mmx1520 mm (HxWxD)

® Overhead detector height adjustment: 1680 mm~2070 mm

® Maximum body height: 2000 mm

® Weight: 600 kg

® Power supply: AC 220 V £10%, 50Hz +10%

® Power consumption: < 200 W

® UPS optional

.

s
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WCM1000 WHOLE BODY
CONTAMINATION MONITOR

WCM1000 Whole Body Contamination Monitor is designed to be installed at the exit of
radioactive controlled area of nuclear power plants or associated nuclear facilities. Itis used
to monitor work clothes and whole body surface for gamma radioactive contamination when workers
are leaving the area, so as to detect the contamination and prevent contamination diversion in time
through data analysis.

Features

10 large area plastic scintillator detectors, 8 for torso, 1 for head, 1 for feet
Easy operation with automatic measurement and auxiliary calibration software
Voice reminder during measurement, audible and light alarms

Report generating and printing

TCP/IP Ethernet interface

Easy maintenance based on systematic modular design

Calibration source holder optional

NUCLEAR
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® Detection: y radiation

® Sensitivity: =40 cps/kBq (*°Co, 30 cm away from detector center)

® Detection limit: <500 Bq (*°Co, ambience 0.2 uGy/h, measurement time 10 s)

® Energy range: 48 keV ~ 3 MeV

® Dimensions: 2400 mm x1100 mmx1020 mm (HxWxD)

® Measuring chamber dimensions: 2030 mm x600 mmx900 mm (HxWxD)

® Weight: 745 kg

® Power supply: AC 220 V +10%, 50Hz +10%

® Power consumption: < 320 W

@ UPS optional




HFM100 HAND-FOOT MONITOR

HFM100 Hand-Foot Monitor(a/f model and $ model) is designed to be installed in the
radioactive controlled area in nuclear power plants or associated nuclear facilities. It is
used to screen workers’ hands and feet for surface contamination when they are leaving
the area, so as to detect the contamination and prevent contamination diversion in time.

Features

6 ZnS (Ag) plastic scintillator combination detectors (a/f model), or plastic scintillator detectors
(B model)

Clothing detection probe optional

Short measuring time and high efficiency based on one-step measuring method
Easy operation with automatic measurement and auxiliary calibration software
Voice reminder during measurement, audible alarm

Report generating and printing

TCP/IP Ethernet interface

Calibration source and source holder optional

NUCLEAR
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® Detection: o /8, 0r § only

® Detection efficiency (2w, plate source):
o (¥°Pu): hands =40%, feet=30%(a /8 model)
B (°°Sr-%Y ): hands =40%, feet=30%

® Detection limit (measurement time 10 s, ambience 0.2 uGy/h):
o : 0.04 Bg/cm?( o/ 3 model)
B : 0.4 Bg/cm?

® Dimensions: 1415 mmx618 mmx855 mm (HxWxD)

® Clothing probe size: 2x 15 cm? (optional)

@ Weight: 90 kg

® Power supply: AC 220 V +10%, 50Hz +10%

® Power consumption: <70 W

® UPS optional
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LCM100 LAUNDRY MONITOR

® Detection: B, or y radiation
|

® Detector:
g model: large-area thin plastic scintillator
vy model: large-area plastic scintillator

® Energy range: 48 keV ~3.0 MeV

® Response time: <200 ms

LCM100 Laundry Monitor (8 model and y model) is mainly used at nuclear power @ Detection limit (ambience 0.2 uGy/h, source 2 cm away from detector, measurement time: 10 s):
plants, nuclear waste reprocessing plants, etc. for detecting f or y contamination of B model: <0.4 Bg/cm? (Sr+*Y), y model: <4 Bg/cm? (¢°Co)

work clothes, shirts, gloves, shoes, hats and other items worn by workers in controlled
area, then automatically sorting clean or contaminated objects to the corresponding @ Dimensions: 2300 mm x 1300 mm x 1600mm (LxWxH)
transfer boxes.

@ Weight: about 550 kg

® Power supply: AC 220 V £10%, 50 Hz +10%

® Operating temperature: -20 ~ 55 C, Relative humidity: 40% ~ 95% (35 C)

Features

® Plastic scintillator detectors

@ Upper detector height adjusted electrically

® Conveyor speed 2 m/min & 8 m/min for choice

® Two-level alarm threshold continuously adjustable, with audible and light alarms

® Lead shielding for y detectors

® Easy maintenance based on modular design
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STM100 SMALL/LONG ITEMS
CONVEYOR MONITOR

STM100 Small/Long Items Conveyor Monitor is mainly used at the exit of controlled
area of nuclear power plants and nuclear waste reprocessing plants to monitor the

possible gamma contamination of safety helmet and long rod dose rate meter, etc., to
prevent the diffusion of radioactive substances.

Features

® Two high sensitive, large plastic scintillator y detectors

® Modular design, lead shielding

® Two-level alarm threshold continuously adjustable, with audible and light alarms; data networking
supported to realize remote alarm

%

Specifications

® Detection: X, y radiation

® Detector: plastic scintillator

® Energy range: 48 keV ~3.0 MeV

® Response time: <200 ms

® Detection limit: <140 Bqg (ambience 0.2 pGy/h, ®Co at the center of measurement chamber,
conveyor speed 2 m/min)

@ Conveyor speed: 1 m/min ~ 6 m/min adjustable

® Dimensions: 1150 mm x 750 mm x 1650 mm (HxWxD)

@ Weight: about 180 kg

® Power supply: AC 220 V £10%, 50 Hz +10%, <60W

® UPS optional

@ Operating temperature: -20 ~ 55 C, Relative humidity: 40% ~ 95% (35 C)

%
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ZF-102S TOOLS MONITOR

ZF-102S Tools Monitor is designed for scanning electronic dosimeters, pens, small tools and small size
toolkits taken out from radioactive controlled area for gamma radiation. Visual and audible alarms will
be sent out when the radioactivity level exceeds the threshold, to ensure above tools are clean. The
instrument can be widely used for tool contamination measurement in nuclear power plants, nuclear
facilities decommissioning, radioactive laboratories and other radioactive sites.

Main applications

® Scanning tools for possible y contamination

® Preventing contamination from spreading out of controlled area

Features

® 2 |arge plastic scintillator detectors

® Short and long tools measurement modes

® User-friendly interface with double-sided touch screen

@ Easy operation with automatic measurement method and auxiliary calibration software

® Audible and light alarms with continuously adjustable alarm threshold

® Providing records of measurement, alarms and calibration

® Quick maintenance due to systematic modular design

® Calibration source and source holder optional

® TCP/IP Ethernet interface

%

Specifications

® Detection: y radiation

® Detection limit: <140 Bqg (ambience 0.2 pGy/h, ©Co, measurement time 10 s)

@ Dimensions: 660 mm x470 mm x810 mm (HxWxD)

® Measurement chamber: 370 mm x 250 mm x700 mm (HxWxD)

® Weight: 275 kg

® Power supply: AC 220 V +10%, 50Hz +10%

® Power consumption: 36 W

® UPS optional

Y
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PRM100 PEDESTRIAN
RADIATION MONITOR

PRM100 Pedestrian Radiation Monitor is mainly used at personnel exit of nuclear power plants, airports,
customs, ports, train stations etc., to monitor trace radioactive materials carried by personnel and prevent
illegal carrying and diffusion of radioactive materials. The instrument can also be connected with superior
management system to form a remote real-time monitoring system.

Main applications

® Radiation monitoring of moving objects

@® Rapid monitoring and automatic alarm to prevent illegal carrying and diffusion of radioactive materials

® Support providing for accident analysis and emergency plan release through real-time data upload-
ing to the network

Features

® Two high sensitive, large-volume plastic scintillator v detectors. ®He neutron detector optional

® Modular design, lead shielding

® Two-level alarm threshold continuously adjustable, with audible and light alarms; data networking
supported to realize remote alarm

® Video monitoring, face recognition and speed measurement functions are optional

® Customized data management system provides real-time image display of pedestrian passing,
alarm information, data storage, supports data query and printing

® Waterproof design & corrosion resistance surface

%,

Specifications

® Detection: X, y radiation (neutron optional)

® Detector: plastic scintillator, *He tube (optional)

@ Detector volume: 25 Lx2 (two sides, one for each side); *He neutron detector ( 260 mmx1000 mm)

® Energy range: 48 keV ~3.0 MeV( vy ), 0.025 eV ~ 14 MeV (neutron)

® Response time: <200 ms

80Co <24 kBq, '¥Cs <96 kBq

® Detection limit: (ambience 0.2 uGy/h, source 0.5 m away from detector, moving speed<1.2 m/s):

@ Dimensions: 1850 mm x 1000 mm x 350 mm (HxWxT)

® Weight: 240 kg

@ Power supply: AC 220 V £10%, 50 Hz +10%, <200 W

® Protection level: IP65

@ Operating temperature: -20 ~ 55 C, Relative humidity: 40% ~ 95% (35 C)
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VRM100 VEHICLE RADIATION
MONITOR

VRM100 Vehicle Radiation Monitor is mainly used at vehicle entrance and exit of nuclear power plants,
reprocessing plants, airports, customs, ports, train stations etc., to monitor trace radioactive materials
carried by vehicles and prevent illegal carrying and diffusion of radioactive materials. The instrument can
also be connected with superior management system to form a remote real-time monitoring system.

Main applications

® Radiation monitoring of moving objects, such as vehicles

® Rapid monitoring and automatic alarm to prevent illegal carrying and diffusion of radioactive materials

@ Support providing for accident analysis and emergency plan release through real-time data uploading to
the network

Features

® Four high sensitive, large plastic scintillator v detectors. *He neutron detector optional

® Modular design, lead shielding on 5 sides of each detector

® Continuously adjustable two-level alarm threshold, with audible and light alarms; data networking
supported to realize remote alarm

® Video monitoring, license plate recognition and speed measurement functions are optional

® Customized data management system provides real-time image display of vehicle passing, alarm
information, data storage, supports data query and printing

® Waterproof design & corrosion resistance surface

2,

Specifications

® Detection: X, y radiation (neutron optional)

® Detector type: plastic scintillator, 3He tube (optional)

@ Detector volume: 25 Lx4 (two sides, two for each side); *He neutron detector (50 mmx1000 mm)

® Energy range: 48 keV ~3.0 MeV( vy ), 0.025 eV ~ 14 MeV (neutron)

® Response time: <200 ms

® Detection limit: (ambience 0.2 uGy/h, source 2.5 m away from detector, moving speed < 8 km/h):
%Co =150 kBq, '™"Cs <600 kBq

@ Dimensions: 2750 mm x 1400 mm x 350 mm (HxWxT)

@ Weight: about 550 kg

® Power supply: AC 220 V +10%, 50 Hz +10%, <400 W

® Protection level: IP65

® Operating temperature: -20 ~ 55 C, Relative humidity: 40% ~ 95% (35 C)

3
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VRM200 VEHICLE RADIATION
MONITOR

VRM200 Vehicle Radiations Monitor is mainly used at vehicle entrance and exit of nuclear power plants,
reprocessing plants, airports, customs, ports, train stations etc., to monitor trace radioactive materials
carried by vehicles, and prevent illegal carrying and diffusion of radioactive materials. The instrument can
also be connected with superior management system to form a remote real-time monitoring information
system platform.

Main applications

® Radiation monitoring of moving objects, such as vehicles

@ Rapid monitoring and automatic alarm to prevent illegal carrying and diffusion of radioactive materials

® Support providing for accident analysis and emergency plan release through real-time data
uploading to the network

Features

® Two high sensitive, large plastic scintillator y detectors. *He neutron detector optional

® Modular design, lead shielding on 5 sides of each detector

® Two-level alarm threshold continuously adjustable, with audible and light alarms; data networking
supported to realize remote alarm

@ Video monitoring, license plate recognition and speed measurement functions are optional

® Customized data management system provides real-time image display of vehicle passing, alarm
information, data storage, supports data query and printing

® Waterproof design & corrosion resistance surface

Specifications

® Detection: X, y radiation (neutron optional)

® Detector: plastic scintillator, *He tube (optional)

@ Detector volume: 25 Lx2 (two sides, one for each side); *He neutron detector (50 mmx1000 mm)

® Energy range: 48 keV ~3.0 MeV( vy ), 0.025 eV ~ 14 MeV (neutron)

® Response time: <200 ms

8Co <150 kBq, '¥Cs <600 kBq

® Detection limit: (ambience 0.2 uGy/h, source 2.5 m away from detector, moving speed < 8 km/h):

@ Dimensions: 1850 mm x 1000 mm x 350 mm (HxWxT)

@ Weight: about 240 kg

® Power supply: AC 220 V +10%, 50 Hz +10%, <200 W

® Protection level: IP65

® Operating temperature: -20 ~ 55 C, Relative humidity: 40% ~ 95% (35 C)
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MPM100 MOBILE PEDESTRIAN
MONITOR

MPM100 Mobile Pedestrian Monitor is mainly used at personnel entrance and exit of nuclear power plants,
reprocessing plants, airports, customs, ports, stations etc., to monitor trace radioactive materials carried by
personnel, and prevent illegal carrying and diffusion of radioactive materials. The instrument can also be
connected with superior management system to form a remote real-time monitoring information system
platform.

Main applications

® Rapid monitoring and automatic alarm to prevent illegal carrying and diffusion of radioactive materials

® Support providing for accident analysis and emergency plan release through real-time data
uploading to the network

Features

® Two high sensitive, large plastic scintillator y detectors. *He neutron detector optional

® Modular design, lead shielding on 5 sides of each detector

® Two-level alarm threshold continuously adjustable, with audible and light alarms; data networking
supported to realize remote alarm

@ Video monitoring, face recognition and speed measurement functions are optional

® Customized data management system provides real-time image display of pedestrian passing,
alarm information, data storage, supports data query and printing

® Waterproof design & corrosion resistance surface

%

Specifications

® Detection: X, y radiation (neutron optional)

® Detector: plastic scintillator, *He tube (optional)

® Detector volume: 25 Lx2 (two sides, one for each side); He neutron detector (50 mmx1000 mm)

® Energy range: 48 keV ~3.0 MeV( vy ), 0.025 eV ~ 14 MeV (neutron)

® Response time: <200 ms

80Co <24 kBq, '¥"Cs <96 kBq

® Detection limit: (ambience 0.2 pGy/h, source 0.5 m away from detector, moving speed <1.2 m/s):

@ Dimensions: 2750 mm x 1400 mm x 350 mm (HxWxT)

@ Weight: about 240 kg

® Power supply: AC 220 V +10%, 50 Hz +10%, <400 W

® Protection level: IP65

® Operating temperature: -20 ~ 55 C, Relative humidity: 40% ~ 95% (35 C)

%
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NETRMS RADIATION
MONITORING SYSTEM

NetRMS Radiation Monitoring System is mainly composed of area radiation monitor, probe, server and
management software.This system is used to continuously monitor a specific area to timely warn radiation
abnormities. The management software can display and store the collected data, convenient for later data
query, generating and printing. The structure diagram is shown below:

Slave unit
Database server of Workplace
Radiation Monitoring System

Main unit Workstation 1 Workstation 2 Workstation n

L | |
B0 v w

9. 188 e § o

ARM100 Area Monitor

TAS100 Tritium Air Sampler

CRM100 Wall-mounted Monitor CAS100 Carbon-14 Sampler

2

TAM series Tritium Air Monitor

Main applications

® Collecting and storing measured data from various monitoring equipment within the workplace
radiation monitoring system

@ Support providing for accident analysis and emergency plan release through data networking and
real-time uploading

® Improving work efficiency through checking operating status of each monitor

Features

® Display the operating status of monitors in real time through monitoring the measured data of each
connected equipment

® Timely detect the alarms when exceed the threshold

® Realized parameter query and setting of in-place equipment

@ Data query and generating function

@ Dual servers, with automatic backup function and automatic switching function between master and
slave server

v
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ARM100 AREA MONITOR

ARM100 Area Monitor is well suited for continuous monitoring of gamma and neutron dose rate. It can be
connected with multiple probes to monitor radiation in a specific area, and send out audible and visual
alarm when dose rate exceeds the threshold.

Main applications

® Monitoring workplace radiation

® Protecting staff through real-time data analysis and automatic alarm

@ Providing support for accident analysis and emergency plan release through data networking and
real-time uploading

Features

® Wide measurement range, wide energy response and high-sensitivity probe

® Continuously adjustable alarm threshold, with visual and audible alarms

® Digital probe, with RS-485 interface (fiber and CAN are optional)

® RS-232 communication interface for in-situ instrument operation

® Customized control software to record measured data and alarm data, realize data query and
transferring

® Waterproof

2

Specifications

® Detection: ambient dose equivalent rate H*(10)

® Detector: energy compensated GM tube, plastic scintillator, or 3He proportional counter tube

® Measurement range:
Normal model(AGP10):0.1 u Sv/h~10 mSv/h
Wide range model(AGP20):0.1 u Sv/h~10 Sv/h
Environmental model(AGP30):0.01 u Sv/h~ 200 x Sv/h
Neutron model(ANP10):1 u Sv/h~ 10mSv/h

@ Inherent error: < £20%('¥Cs)

® Energy response: y 50 keV~3 MeV; neutron: 0.025 eV~14 MeV

® Main unit: 300 mm x 200 mm x 155 mm (HxWxT), 5 kg

® Probe: @45 mm x 300 mm, 1.5kg neutron: 170 mm x234 mm, 5.1 kg

® Power supply: AC 220 V +10%, 50Hz +10%, < 36 W

® Protection level: IP65

@ Operating temperature: -10 ~ 50 C, Relative humidity: 40% ~ 95% (35 C)
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RSM1000 RADIOACTIVE SOURCE
MONITOR

RSM1000 Radioactive Source Monitor is mainly used for the safety monitoring of radioactive sources,
provides real-time alarm information when radioactive source moving out of position, to protect the safety of
personnel, facilities and environment. It is suitable for the radioactive source safety monitoring in industrial
and mining establishments, as well as medical radiotherapy machines, medical isotopes, etc.

Main applications

® Gamma dose rate monitoring on radioactive source container surface

® Protecting personnel through real-time data analysis and automatic alarm

@ Providing support for accident analysis and emergency plan release through data networking and
real-time uploading

Functions and features

® Moisture-proof, shockproof and miniaturized design of probe

® Convenient installation and maintenance based on wireless transmission

® Customized software for remote control of instrument or data transmission

® User-friendly interface with large-size colored LCD

@ Standard Modbus/RTU protocol suitable for various industrial applications

Specifications

® Detection: y radiation

® Detector: GM counter tube

® Measurement range: 0.1 pGy/h ~ 10 mGy/h

® Inherent error: < +20% (**¥Cs)

® Energy response: 48 keV~3 MeV

® Overload: =100 mGy/h

® Main unit dimensions: 380 mm x 250 mm x 120 mm (HxWxT)

® Main unit weight: 7 kg

® Probe dimensions: 90 mm x 70 mm x 38 mm (LxWxT)

® Probe weight: 0.3 kg

® Power supply: AC 220 V +10%, 50Hz +10%

® Power consumption: <30 W

® Protection level: IP65

® Operating temperature: -10 ~ 50 C, Relative humidity: 40% ~ 95% (35 C)
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TAS100 TRITIUM AIR SAMPLER

TAS100 Tritium Air Sampler is used to sample tritium concentration in the atmosphere. The stationary type
is mainly composed of microcomputer control board, compressor cold trap, diaphragm sampling pump,
mass flowmeter, collecting bottle, valve and connecting pipeline, while no cold trap for mobile type. The
instrument is suited for collecting tritiated vapor sample in the environment and nuclear facilities, obtain the
data of tritium concentration in air through measurement by liquid scintillation spectrometer, so as to reflect
the change of tritium concentration. Above results can help analyze the tritium emission to environment from
nuclear facilities and take corresponding protective measures when necessary. The instrument can also be
used for tritium sampling in other occasions.

Features

® Full-automatic cycle process of cooling, sampling, defrosting pause and stop

@ Built-in noble metal catalyst bed, tritium gas and tritiated water vapor collected separately

@ Automatically condensation temperature control

® Gas flow rate is measured with mass flowmeter, the atmospheric pressure needs no correction

® Designed with functions of data storage, data processing, RS232 communication and data retention
in case of power failure. Equipped with customized computer management software

® Display of current instantaneous flow rate, cumulative flow rate, sampling time, etc., data of tritium
gas and tritiated water vapor is displayed by dual mass flowmeter respectively to eliminate the
shunting error

o

Specifications

® Sampling flow rate: 0 ~ 8 L/min continuously adjustable

® Sampling period: 1 ~ 60 days

® Catalytic efficiency: =98%

® Trapping efficiency: =95%(20 C, 80%RH)

@ Cold trap temperature control range: <-25 C (environmental temperature 30 C)

® Communication interface: RS-232

® Dimensions:
1200 mm x 600 mm x 500 mm (HxWxD, stationary model)
700 mm x 400 mm x 350 mm (HxWxD, mobile model)

® Power supply: AC 220 V +10%, 50 Hz +10%

® Power consumption: <1.2 kW

® Operating temperature: -10 ~ 50 C, Relative humidity: 40% ~ 99% (35 C)
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CAS100 CARBON-14 SAMPLER

The CAS100 Carbon-14 Sampler is an entirely hardened construction design, comprised of sampling pump,
imported thermal mass flow meter, imported time relay, noble metal catalytic oxidation bed, temperature
controller, and bubbling absorption bottle, etc. Two samples can be collected simultaneously. Independent
circuits designed for organic carbon and inorganic carbon, and the dual mass flowmeter displays data of
inorganic carbon and organic carbon respectively. The sampler is backflow-proof, with high reliability

and good adaptability, suitable for long-term use in high temperature, high humidity and high salt-spray
environment.

Features

® Qutdoor design with conformal coating

@ Considering both long and short period sampling modes

® Long service life due to reliable structure

1

Specifications

® Detection limit (variable with sensitivity of liquid scintillation analysis) :~ 0.04 Bg/m? in air

® Temperature control range of catalytic bed: 350 ~ 450 C

® Sampling flow rate: 0 ~ 8 L/min, continuously adjustable

® Oxidation efficiency of CO & organic carbon: =98%

® CO2 trapping efficiency: =99%

® Sampling period: 1 ~ 60 days, variable with sampling flow, requiring total sample volume reach 3 m?

® Dimensions:
1130 mm x 650 mm x 470 mm (HxWxD, stationary model)
700 mm x 400 mm x 350 mm (HxWxD, mobile model)

® Power supply: AC 220 V £10%, 50Hz £10%

® Power consumption: <1.5 kW

@ Operating temperature: 0 ~ 60 C, Relative humidity: 10% ~ 90% (35 C)

2
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TAM SERIES TRITIUM AIR
MONITOR

TAM Tritium Air Monitor consists of main unit and ionization chamber detector. The main unit has multiple
functions of automatic control, automatic zero setting, multiple parameter display, data monitoring and
processing, storage, alarm and communication, etc. The whole machine adopts modular design, provides
a variety of installation and combination modes according to users’ needs. It can be used for continuous
automatic monitoring of tritium level under different conditions such as environment, glove box at nuclear
facilities, high-level radioactive inert gas.

3
\

Tvpe TAM100 TAM300 Wide —range TAMS500 Identification type
P Tritium Air Monitor Tritium Air Monitor Tritium Air Monitor
4 cylindrical wire-wall ionization chamber Wire-wall ionization Gas-Flow ionization chamber for
Detector (v different compensation method), chamber,Each with simultaneous measurement of
Each with effective volume of 2 L effective volume of 1 L tritium 3 and radon a
Range 40 Bg/L ~ 4.0x10° Ba/L 2x10% Bg/L ~ 2x10' Bg/L 200~ 10¢ Bo/L
Precision Relative error<15% Relative error<20% Basic error < +25%

Variation coefficient<2%

Variation coefficient<2%

Response time

Adjustable, 5 min recommended
for environmental monitoring

Automatically adjustable
between 3 s~30 s

15 mins

discrimination

Compensation coefficient =95%

Alarm threshold

Any settings within the range

Communication
interface

RS-232 standard interface, baud rate 19200bps

Total weight

20 kg (TAM-500: 75 kg)) detector unit: 15 kg main unit: 1.25 kg

Power supply

AC 220 V +10%, 50Hz +10%, power consumption< 6 W

Operating
environment

Temperature: 0~ 40 C
Relative humidity: 10% ~ 90%(35 C)
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TD-4 SELF-COOL WATER
SAMPLE DISTILLATION UNIT

TD-4 Self-Cool Water Sample Distillation Unit consists of 4 sets of water distiller. Water conductivity can be
reduced to the purity level required by electrolysis after one cascade of treatment. The fully automatically
controlled distillation process shortens sample processing cycle and simplifies sample operation, suitable
for pretreatment of water samples. There’s no need for lab based circulating water, and distillation can be
conducted even in high temperature or loss of water supply due to its built-in refrigeration system. The
device is made of stainless steel, for long-term use in humid environment.

The instrument is mainly applied to the treatment of low-level tritium water samples from environment,
groundwater and sea water before electrolytic concentration in researches of environmental protection,
hydrology and geological. It can also handle solid adsorbents such as silica gel samples.

Features

® Built-in refrigeration system, no need for circulating water

@ Automatically controlled distillation process

2,

Specifications

® Distillation time for single sample: <4 hours

® |nitial volume: =300 mL

® Final volume: <250 mL

® Distilling flask: 500 mL

® Refrigerating capacity: <3000 W

® Dimensions: 120 mm x 1100 mm x 650 mm (HxWxD)

® Total weight: about 70 kg

® Power supply: AC 220 V £10%, 50Hz +10%

® Power consumption: <3 kW

® Operating temperature: < 30 C, Relative humidity: < 90% (35 C)
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TE-3 TRITIUM IN WATER
ELECTROLYSIS ENRICHMENT
UNIT

TE-3 Tritium in Water Electrolysis Enrichment Unit composed of 2 complete sets of automatic environmental
water electrolysis system, which can process two samples simultaneously. It has high electrolysis speed and
concentration ratio, and mainly used for tritium in water enrichment. Imported high polymer materials and
high-performance catalyst technology are adopted to directly conduct enrichment of samples from pure
water, combing professional refrigeration technology and automatic control of non-contact automatic liquid
level meter, greatly shortens the electrolysis cycle and simplifies the treatment of samples. It is especially
suitable for electrolytic enrichment of environmental water, groundwater, seawater and other low-level
tritium water samples in researches of environmental protection and hydrogeology. The tritium level in water
samples below 0.1 Bg/l can be easily measured by using this instrument cooperatively with high-sensitivity
low-background liquid scintillation spectrometer.

Features

® Safe: Automatically separate hydrogen and oxygen produced by electrolysis, the hydrogen is
discharged through special pipeline

® Quick electrolysis: 2 environmental level samples can be enriched within 24 hours

® Good stability: Stable enrichment factor. No need for adding standard tritium water for each
calibration. Strong refrigeration system with constant temperature.

® Easy operation: automatic control of electrolysis process reduces operators’ workload

@ Good reliability: Circulating self-cleaning system prevents pollution and prolongs service life

Specifications

® Two independent electrolysis units

® Enrichment factor: 10~20, adjustable

® |nitial volume: 100 mL~500 mL (250 ml recommended)

® Final volume: 10 mL +0.5 mL

® Detection limit: 1 TU(<1/2~1/20 of detection limit of low background liquid scintillation counter used)

® Uncertainty: <1 TU

® Electrolysis time: < 24 h (for enrichment factor of 10)

® Electrolytic cell material: solid polymer membrane

® Dimensions: 900 mm x 650 mm x 400 mm (HxWxD)

® Total weight: about 40 kg

® Power supply: AC 220 V £10%, 50Hz +10%

® Power: <1 kW

® Operating temperature: < 40 C, Relative humidity: < 90% (35 C)
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PCM170 SURFACE
CONTAMINATION SURVEY METER

The PCM170 Surface Contamination Survey Meter is mainly used to screen object surface for radioactive
contamination, with capability of measuring a and {3 radiation simultaneously. With sensitive area of 170 cm?,
it is designed for a wide range of measurement applications in nuclear power plants, nuclear facilities
decommissioning, radioactive laboratories and other radioactive sites. The instrument is an all-in-one design
of main unit and detector.

Features

® Used for o~ B/y contamination measurement

® Easy operation and maintenance with plastic scintillator detector

® Total-count mode and net-count mode

® Scanning and timing measurement mode selectable

® Audible and light alarms

® Over10000 sets of data stored automatic or manual

® Data exported as Excel format

® Alarm thresholds continuously adjustable for different nuclides

® Easy cleaning

® Wall-mounted holder, sample measurement holder and floor cart optional

%

Specifications

® Detector: ZnS (Ag) and plastic scintillator

® Sensitive area: 170 cm?

® Detection: o« B/ y radiation

® Display units: cps- Bg. Bg/cm?

® Measurement range:
o :0~5000 cps
B /v :0~50000 cps

® Background:
o:<0.2 cps
B/~ :6~20 cps

@ Efficiency (with protection grid, 27):
B : 98r-2Y =50%, %*Cl =35%, “C= 8%
o 2Am =30%, #°Pu =33%

@ Two Rechargeable batteries for up to 40 h continuous using

® Dimensions: 285 mmx120 mmx107mm

® Weight: 900 g

® Operating temperature: 10 ~ 40 C, Relative humidity: < 90% (35 C)
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PCM100 SURFACE
CONTAMINATION SURVEY METER

PCM100 a B y Surface Contamination Survey Meter is mainly used to measure a, 3, and y contamination
with a total sensitive area of 45cm?. It can be applied at nuclear power plants, nuclear facilities
decommissioning, radiological laboratories and other radioactive sites.

Features

® 5, 3 y contamination measurement

® Display units: cps, Bq and Bg/cm? optional

® Three measuring modes: single, continuous, smooth

® Audible and light alarms with continuously adjustable alarm threshold

® Data storage, history record, and real-time clock functions

® Rechargeable Lithium ion battery pack

® USB data communication

® Continuously adjustable timing

@ 8 buttons to control measurement, backlight and sound

@ Battery undervoltage indication

o,

Specifications

® Detector: 3 end-window GM tube

® Sensitive area: 45 cm? (15 cm?2x3)

® Detection: o, 3, v

@ Display units: cps, Bq and Bg/cm? optional

® Detection range: 0.1~10° cps, 0.1~10* Bqg, 0.1~10° Bg/cm?

® Energy limit:
o 2.5MeV
g 30 keV
v b5keV

@ Efficiency(with protection grid, 27):
0Gr-%Y =>40%
“C =15%
204T] =30%
2Pu =30%

® Power supply: 4.2V rechargeable battery, working time>100 h

® Operating temperature: 0 ~ 45 C, Relative humidity: < 90% (35 C)

® Dimensions: 226 mmx140 mmx88 mm

® Weight: 1.5 kg




NUCLEAR
INSTRUMENTS

PRODUCT CATALOG

CIENIC

€)

MPR200 MULTI-PROBE
RADIATION SURVEY METER

The MPR200 Multi-Probe Radiation Survey Meter is a brand new measuring system. The main unit is
equipped with GM counter tube and more than 20 external probes are avilable, with hot swap and intelligent
identification supported. External barcode scanners and GPS modules can be connected to achieve
geographic location acquisition. The instrument is suitable for a wide range of radiation protection
applications in nuclear power plants, other nuclear facilities, environmental protection, industrial
inspection, and irradiation processing.

Various modes are designed for different occasions including dose rate measurement, count rate
measurement, fast scan measurement, timing measurement, background subtraction measurement,
and graphic mode, all of which can be easily switched for acutal occasions.

PA-ZN100 large-area a probe

PB-PS100 large-area [3 probe
PA-ZN15ll scintillation a probe PA-ZN40 scintillation a probe PAB-ZP100 large-area a B probe

PB-PS15II scintillation B probe PB-PS40 scintillation 3 probe PA-ZN170 large-area a probe

PA-ZN15 scintillation a probe

PAB-ZP15II scintillation a 8 probe PAB-ZP40 scintillation a 3 probe PB-PS170 large-area 3 probe

PAB-ZP170 large-area o  probe

PB-PS15 scintillation 3 probe
PAB-ZP15 scintillation a 3 probe

PABG-GMO06 a By probe
PABG-GM30 a 3 y probe

i

PEG-PS environmental y probe

MPR200 Multi-probe Radiation Survey Meter

PEG-Nal environmental y probe PABG-GM75a B y probe

2

PG-TELE telescopic y probe

<MPR200M MULTI-PROBE RADIATION SURVEY METER — MAIN UNIT >

Features

® [arge-size LCD, easy-to-understand safety warnings

® [arge-size and durable mechanical keys can be operated with gloves

® 30000 sets of data stored automatically and manually

® Stored data tracing with information including time, place, surveyor, measurement object, etc.

® Hot swap supported. Probe type identified automatically

® 14 reference nuclides listed

@ High-power buzzer ensures effective warning in complex environments

@ Intelligent alarm restoration prevents users from accidentally touching the button to turn off the alarm
and cause possible radiation risks

® High-capacity and rechargeable lithium-ion battery

® Easy usage and maintenance with commonly used USB charging and communication interface

® Firmware updated through USB interface

® Customized PC management software for parameter setting, data readout, output storage and printing

® Floor probe supporter stand and wall-mounted holder are provided

0.156 isvn
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( MPR200 MULTI-PROBE RADIATION SURVEY METER — MAINUNIT )

® Detection type: X, vy radiation

® Detector: 2 energy compensated GM tubes The MPR200 main unit is basically compatible with the main functions of MPR200M, with GM counter tube
built-in, can connect all external probes of MPR200M, while MPR200 adopts engineering plastic enclosure,
® Measurement range: 0.1 pSv/h ~ 10 Sv/h with no Bluetooth function.

® |nherent error: < = 15%

Features
® Response time: <3 s

® Automatic identification of external probes

® Energy response: < + 40%(60 keV ~ 3 MeV)

® OLED interface adopted, does not require a backlight
@ Power supply: 3.7 V /5.2 Ah, rechargeable lithium battery

® Easy operation with capacitive touch buttons
® Working time: >125 h continuous

® Designed with USB communication interface
® Protection level: IP 65

® Equipped with data management software
® Operating temperature: 10 ~ 50 C, Relative humidity: < 90% (35 C)

® Dimensions: 145 mm x 105 mm x 38 mm (W x H x T)

® Weight: 590 g Technical specifications

® Detection type: X, v

® Detector: two energy compensated GM tubes

® Measurement range: 0.1 pSv/h ~1 Sv/h

® Inherent error: < + 15%

® Response time: <3 s

® Energy response: <+ 40%(60 keV ~ 3 MeV)

® Power supply: 3.7 V/5.2 Ah, rechargeable lithium battery

@ Battery life: >50 h continuous

® Operating temperature: -10 ~ 50 C, Relative humidity: < 90% (35 C)
GPS module Barcode scanner

® Dimensions: 141 mmx 111 mm x 38 mm (WxHxT)

@ Weight: 450 g
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<DATA MANAGEMENT SOFTWARE

® Communication settings

® Main unit parameter and probe parameter settings

® Alarm threshold settings

® Nuclide efficiency settings

® Calibration parameter settings

® Measurement mode settings

@ Storage mode selection and related parameter settings (including barcode data, time, radiation
measurement data, etc.)

® Data exporting through pdf or excel files, convenient for data processing and printing
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<EXTERNAL PROBES >

More than 20 external probes are avilable. Hot swap and intelligent identification function are realized. The
built-in memory chip can save various information including probe number, probe type, measurement mode,
data storage mode, calibration factor, alarm threshold, etc. The main unit automatically reads parameters
and converts measurement interfaces. With different probe combinations, the instrument can meet a variety
of radiation protection and measurement demands.

<PABG-GM06 Alpha/Beta/Gamma probe >

® Detector: end-window GM tube
® Measurement range:
0.01 cps ~ 9999 cps
0.001 Bg/cm? ~ 999.99 kBg/cm?
® Effective area: 6 cm?
® Background counting rate: < 0.2 cps
® Detection limit: <0.4 Bg/cm? (*°Sr-*°Y, 10 s, ambience 0.2uGy/h)
® Detection efficiency: = 40% (*°Sr-°Y, 27, 10 mm from the detector)

® Dimensions: @40 mm x 137 mm

® Weight: 180 g
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<PABG-GM30 Alpha/Beta/Gamma probe >

® Detector: end-window GM tube
® Measurement range:
0.01 cps ~ 9999 cps
0.001 Bg/cm? ~ 999.99 kBg/cm?
® Effective area: 2 x 15 cm?
® Background counting rate: < 2.5 cps
® Detection limit: <0.4 Bg/cm? (*°Sr-*°Y, 10 s, ambience 0.2uGy/h)
® Detection efficiency: = 40% (*°Sr-2°Y, 27, 10 mm from the detector)

® Dimensions: 135 mm x 80 mm x 50 mm (handle excluded)

® Weight: 450 g

<PABG-GM 75 Alpha/Beta/Gamma probe

N>

® Detector: end-window GM tube
® Measurement range:

0.01 cps ~ 9999 cps

0.001 Bg/cm? ~ 999.99 kBg/cm?
® Effective area: 5 x 15 cm?
@ Background counting rate: < 5 cps
® Detection limit: < 0.4 Bg/cm? (*°Sr-2°Y, 10 s, ambience 0.2 uGy/h)
® Detection efficiency: =40% (*°Sr-°Y, 27, 10mm from the detector)

® Dimensions: 235mm x145mm x 50 mm (handle excluded)

® Weight: probe 1.2 kg, cart 5.5 kg

e

<PA-ZN15 Alpha probe

® Detector: ZnS(Ag) scintillator
® Measurement range:
0.01 cps ~ 9999 cps
0.001 Bg/cm2 ~ 999.99 kBg/cm?
® Effective area: 15 cm?
® Background counting rate: < 0.01cps
® Detection limit: < 0.04 Bg/cm? (2**Pu, 10 s, ambience 0.2 uGy/h)
@ Detection efficiency: =40% (***Pu, 27, 5 mm from the detector)

® Dimensions:60 mm x60mm x190 mm (handle excluded)

® Weight: 400 g

<PB-P515 Beta probe >

® Detector: plastic scintillator
® Measurement range:
0.1 cps ~ 9999 cps
0.01 Bg/cm? ~ 999.99 kBg/cm?
® Effective area: 15 cm?
@ Background counting rate: < 2 cps
® Detection limit: < 0.4 Bg/cm? (*°Sr-2°Y, 10 s, ambience 0.2 uGy/h)
® Detection efficiency: =40% (°°Sr-°Y, 27, 10 mm from the detector)

® Dimensions:60 mm x60 mm x190 mm (handle excluded)

® Weight: 400 g
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<PAB-ZP15 Alpha/Beta probe > <PB-P$1 5II Beta probe >

® Detector: ZnS(AQ) +plastic scintillator ® Detector: plastic scintillator
® Measurement range:

0.01 cps ~ 9999 cps

0.001 Bg/cm? ~ 999.99 kBg/cm?

® Measurement range:
0.1 cps ~ 9999 cps
0.01 Bg/cm? ~ 999.99 kBg/cm?

® Effective area: 15 cm? ® Effective area: 15 cm?

® Background counting rate: o < 0.01 cps; § < 2 cps @ Background counting rate: < 2 cps

® Detection limit:
o < 0.04 Bg/cm? (2*Pu, 10 s, ambience 0.2 uGy/h)

® Detection limit: < 0.4 Bg/cm? (*°Sr-*°Y, 10 s, ambience 0.2 uGy/h)

B < 0.4 Bg/cm? (°°Sr-0Y, 10 s, ambience 0.2 uGy/h) ® Detection efficiency: =40% (*°Sr-*°Y, 27, 10 mm from the detector)
® Detection efficiency: ® Dimensions: 60 mm x60 mm x230 mm

o =40% (**°Pu, 27, 5 mm from the detector)

B =40% (*°Sr-Y, 27, 10 mm from the detector) ® Weight: 700 g

® Dimensions: 60 mm x60 mm x190 mm (handle excluded)

<PAB-ZP15II Alpha/Beta probe >

@ Weight: 400 g
® Detector: ZnS(Ag) +plastic scintillator

0.01 cps ~ 9999 cps

® Measurement range:
) 0.001 Bg/cm? ~ 999.99 kBg/cm?

(PA-ZN15II Alpha probe

® Detector: ZnS(Ag) scintillator ® Effective area: 15 cm?
® Measurement range:
0.01 cps ~ 9999 cps
0.001Bg/cm? ~ 999.9 kBg/cm?

® Background counting rate:
o < 0.01 cps;
B <2cps

® Detection limit:
a < 0.04 Bg/cm? (**Pu, 10 s, ambience 0.2 uGy/h)
B < 0.4 Bg/cm? (*°Sr-*°Y, 10 s, ambience 0.2 pGy/h)

® Effective area: 15 cm?
® Background counting rate: < 0.01cps

® Detection limit: < 0.04 Bg/cm?(***Pu, 10 s, ambience 0.2 uGy/h) ® Detection efficiency:

o =30% (**°Pu, 27, 5 mm from the detector)

® Detection efficiency: =45% (***Pu, 27, 5 mm from the detector) B =30% (*°Sr-2Y, 27, 10 mm from the detector)
® Dimensions: 60 mm x60 mm x230 mm ® Dimensions: 60 mm x60 mm x230 mm
® Weight: 700 g ® Weight: 700 g
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(PA-ZN4O Alpha probe >

® Detector: ZnS(Ag) scintillator
® Measurement range:
0.01 cps ~ 9999 cps
0.001 Bg/cm? ~ 999.99 kBg/cm?
® Effective area: 40 cm?
® Background counting rate: < 0.03cps
® Detection limit: < 0.04 Bg/cm? (**Pu, 10 s, ambience 0.2 uGy/h)
@ Detection efficiency: =30% (***Pu, 27, 5 mm from the detector)

® Dimensions: 90 mm x90 mm x230 mm

@ Weight: 900 g

<PB-PS4O Beta probe >

® Detector: plastic scintillator
® Measurement range:
0.1 cps ~ 9999 cps
0.01 Bg/cm? ~ 999.99 kBg/cm?
@ Effective area: 40 cm?
® Background counting rate: <3 cps
® Detection limit: < 0.4 Bg/cm? (*°Sr-2°Y, 10 s, ambience 0.2 pGy/h)
® Detection efficiency: =40% (*°Sr-°Y, 27, 10 mm from the detector)

® Dimensions: 90 mm x90 mm x230 mm

® Weight: 900 g

7

(PAB-ZP4O Alpha/Beta probe >

® Detector: ZnS(Ag) + plastic scintillator

® Measurement range:
0.01 cps ~ 9999 cps
0.001 Bg/cm? ~ 999.99 kBg/cm?

® Effective area: 40 cm?

® Background counting rate:
o < 0.08 cps
B <3cps

® Detection limit:
o < 0.04 Bg/cm? (2*Pu, 10 s, ambience 0.2 uGy/h)
B < 0.4 Bg/cm? (°°Sr-°Y, 10 s, ambience 0.2 uGy/h)

® Detection efficiency:

o =30% (**°Pu, 27, 5 mm from the detector)

B =30% (*°Sr-Y, 27, 10 mm from the detector)
® Dimensions: 90 mm x90 mm x230 mm

® Weight: 900 g

(PA-ZNI 00 Alpha probe >

® Detector: ZnS(Ag) scintillator
® Measurement range:
0.01 cps ~ 9999 cps
0.001 Bg/cm? ~ 999.99 kBg/cm?

® Effective area: 100 cm?

® Background counting rate: < 0.05 cps

® Detection limit: < 0.04 Bg/cm? (**°Pu, 10 s, ambience 0.2 pGy/h)
® Detection efficiency: = 30% (?**Pu, 27, 5mm from the detector)
® Dimensions: 330 mm x86.5 mm x151 mm

® Weight: 700 g

&
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(PB-PSI 00 Beta probe >

® Detector: plastic scintillator
® Measurement range:
0.1 cps ~ 9999 cps
0.01 Bg/cm? ~ 999.99 kBg/cm?
® Effective area: 100 cm?
® Background counting rate: <5 cps
® Detection limit: < 0.4 Bg/cm? (*Sr-*Y, 10 s, ambience 0.2 uGy/h)
® Detection efficiency: =40% (*°Sr-Y, 27, 10 mm from the detector)

® Dimensions: 330 mm x86.5 mm x151 mm

® Weight: 700 g

<PAB-ZP1 00 Alpha/Beta probe >

® Detector: ZnS(Ag)+ plastic scintillator
® Measurement range:
0.01 cps ~ 9999 cps
0.001 Bg/cm? ~ 999.99 kBg/cm?
® Effective area: 100 cm?
® Background counting rate:
o < 0.05 cps
B < 5cps
® Detection limit:
o < 0.04 Bg/cm? (3*Pu, 10 s, ambience 0.2 pGy/h)
B < 0.4 Bg/cm? (°°Sr-*0Y, 10 s, ambience 0.2 uGy/h)
® Detection efficiency:
o = 30% (**°Pu, 27, 5 mm from the detector)
B = 30% (*°Sr-2Y, 27, 10 mm from the detector)

® Dimensions: 330 mm x86.5 mm x151 mm

® Weight: 700 g

v

(PA-ZNI 70 Alpha probe >

® Detector: ZnS(Ag) scintillator
® Measurement range:
0.01 cps ~ 9999 cps
0.001 Bg/cm? ~ 999.99 kBg/cm?
® Effective area: 170 cm?
@® Background counting rate: < 0.05 cps
® Detection limit: < 0.04 Bg/cm? (?**Pu, 10 s, ambience 0.2 uGy/h)
@ tion efficiency: = 33% (***Pu, 27, 5mm from the detector)

® Dimensions: 357 mm x117 mm x163 mm

® Weight: 850 g

<PB-P$1 70 Beta probe >

® Detector: plastic scintillator
® Measurement range:
0.1 cps ~ 9999 cps
0.01 Bg/cm? ~ 999.99 kBg/cm?

® Effective area: 170 cm?

® Background counting rate: <10 cps

® Detection limit: < 0.4 Bg/cm? (*°Sr-2°Y, 10 s, ambience 0.2 uGy/h)
® Detection efficiency: = 40% (°°Sr-*°Y, 27, 10 mm from the detector)
® Dimensions: 357 mm x117 mm x163 mm

® Weight: 850 g
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(PAB-ZPI 70 Alpha/Beta probe > <PEG-PS Environmental gamma probe > o
® Detector: ZnS(Ag) +plastic scintillator ® Detection: X, v
® Measurement range: ® Detector: plastic scintillator
0.01 cps ~ 9999 cps
0.001 Bg/cm? ~ 999.99 kBg/cm? ® Measurement range: 0.01 ~100 pSv/h
® Effective area: 170 cm? ® Relative inherent error: <+ 15%
® Background counting rate: « < 0.05cps; § < 10 cps ® Energy response: <+ 40%(48 keV ~ 7 MeV)
® Detection limit: ® Dimensions: & 90 x 315 mm (holder excluded)
o < 0.04 Bg/cm? (2*Pu, 10 s, ambience 0.2 uGy/h)
B < 0.4 Bg/cm? (*°Sr-Y, 10 s, ambience 0.2 pGy/h) @ Weight: 1830 g (main unit excluded)

® Detection efficiency:

o = 33% (#*°Pu, 27, 5 mm from the detector)

B = 35% (*°Sr-2Y, 27, 10 mm from the detector)
® Dimensions: 357 mm x117 mm x163 mm

@ Weight: 850 g

<PEG-NaI Environmental gamma probe > <PG-TELE Telescopic gamma probe >

® Detection: X, vy ® Detection: X, vy

® Detector: & 55 x 60 mm, Nal(Tl) ® Detector: 2 energy compensated GM-tubes

® Measurement range: 0.01~200 pSv/h ® Measurement range: 1 ySv/h — 10 Sv/h

® Relative inherent error: <+ 15% ® Inherent error: <+15%

® Dimensions: 75 mm x 68 mm x 240 mm (handle excluded) ® Energy response: <+40% (60 keV ~ 3 MeV)

® Weight: 850 g ® Dimensions: maximum length 4 m

@ Weight: 2000 g (main unit excluded)
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<AUXILIARY MEASUREMENT TOOLS

MPR200 instruments can be equipped with auxiliary tools including external GPS module, barcode
scanner, customized wall hanger, floor stand, mobile cart as well as calibration radioactive sources and
source racks for various probes, which are convenient for users to efficiently carry out testing, calibration
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and field measurements.

Functions

® External GPS module and barcode scanner can be combined with the main unit to realize data
association between measurement area and objects, greatly improve the effectiveness and
usability of measured data, as well as the efficiency of subsequent data mining and analysis

® Customized wall hanger meets the fixed layout demands of measurement unit, supports the
efficient removal of instrument for mobile measurement

® Customized floor stand can be equipped with large-capacity and rechargeable lithium battery pack
to support continuous working demands of various radiation measurement combinations for 20
days

@ Mobile cart is used to fix radiation measurement units and realize rapid tour-measuring in large area

@ Standard plane source of nuclides %¢Cl, 2%°Pu, %Sr + %°Y can be provided with two specifications of
&10 mm and 100 cm?

® Calibration source racks suitable for all kinds of probes are provided, the calibration geometric
conditions are in accordance with relevant JJG verification regulations

)

- o

Plane source

3Cl series source
21Am series source

0Sr-2Y series source

MPR200

Point source

11Cs radioactive source

%Co radioactive source

MPR200 Auxiliary
measurement tools

15cm? probe source rack

100 cm?probe source rack

170 cm? probe source rack

PABG-GM30 probe source rack

MPR200M

Barcode scanner

GPS module ‘

-

Label paper Barcode printer
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MPR200/MPR200M PROBE
SELECTION TABLE

Detector

Effective area

Detection

Background cps

Efficiency

Dimension mm

Weight

Application

01 PABG-GMO06 afy probe 6cm?2(  25mm) <0.2 = 40% (*°Sr-*°Y)
End-window a/Bly o

02 PABG-GM30 afy probe GM tube 30 cm?(J 50 mmx2) do not distinguish <25 > 40% (%°Sr-°0Y)

03 PABG-GM75 apy probe 75 cm?(J 50 mmx5) <5 = 40% (%°Sr-°Y)
04 PA-ZN15 Scintillation a probe ZnS a < 0.01 = 40% (***Pu)

05 PB-PS15 Scintillation 3 probe plastic scintillator B <2 > 40% (%°Sr-°0Y)
i i . < 0.01 > 40% (***Pu

06 PAB-ZP15 Scintillation o probe C°";E?rft'i:;gf5"° o d?stif Lieh 2 - > 0% °(9g3r_90\)()

15 cm?( & 50 mm) 9 =0

07 PA-ZN15ll Scintillation a probe ZnS a < 0.01 > 45% (*°Pu)

08 PB-PS15lI Scintillation  probe plastic scintillator B <2 > 40% (%°Sr-°0Y)
. R Composite plastic a- B a < 0.01 > 30% (2**Pu)

09 PAB-ZP15II Scintillation af probe scintillator can distinguish <2 > 30% (Sr=*%Y)
10 PA-ZN40 Scintillation a probe ZnS a < 0.03 > 30% (**°Pu)

11 PB-PS40 Scintillation B probe plastic scintillator 40 cm?( 75 mm) B <3 > 40% (°°Sr-°Y)
5 intillati Composite plastic a B a < 0.03 = 30% (**Pu)

12 PAB-ZP40 Scintillation a3 probe scintillator can distinguish B = 30% (%5r-7Y)
13 PA-ZN100 Large area a probe ZnS a < 0.05 > 30% (***Pu)

100 cm?

14 PB-PS100 Large area 3 probe plastic scintillator (12090 mm) B <5 > 40% (°°Sr-0Y)
_ Composite plastic a B a < 0.05 > 30% (**Pu)

15 PAB-ZP100 Large area of probe scintillator can distinguish B<5 = 30% (*Sr*Y)
16 PA-ZN170 Large area a probe ZnS a < 0.05 > 33% (**°Pu)

170 cm?

17 PB-PS170 Large area 3 probe plastic scintillator (186 x102 mm) B <10 > 40% (%°Sr-°0Y)
. Composite plastic a B a < 0.05 > 33% (*°Pu)

18 PAB-ZP170 Large area of probe scintillator can distinguish 6<10 > 33% (VSr-*7Y)

Detector

Effective volume

Detection

Sensitivity

Energy response

0.01 cps~9999 cps

0.001 Bg/cm?~999.99 kBg/cm?

Surface contamination measurement on small area

2 40x137 1809 clothing and body surface, do not distinguisha, {3, y
Surface contamination measurement on medium area
135x80x50 4509 clothing and body surface, do not distinguisha, 3, y
Surface contamination measurement on large areaclothing,
235x145%30 1200 g body surface, wall and floor, do not distinguisha, B, y
60x60%x190 400 a and/or {3 surface contamination measurement on small
(handle excluded) 9 area sample, clothing and body surface
60x60%230 7009 aand/or {3 surface contamlpatlon measurement on small
area sample, clothing and body surface
90%90x230 900g a and/or 3 surface contammghon measurement on medium
area sample, clothing and body surface
330%86.5%151 7004 a and/or (3 surface contamlpanon measurement on large
area sample, clothing and body surface
3575117163 850 a and/or  surface contamination measurement on large

Dimension mm

75x68x240

area sample, clothing and body surface

Application

High sensitivity, environmental tour-measuring of

19 PEG-Nal Environmental y probe Nal(Tl) 2"x2 X. v dose rate > 1500 cps/uSv/h N/A 0.01~200 pSv/h (handle excluded) 850 ¢g X- 7y sites,no energy compensation

20 PEG-PS Environmental y probe |  plastic scintillator x3" X. v doserate | >1000pAuSvh |< +40%(48 keV~7 MeV) 0.01~100 pSv/h Gx315 | ygqq4 High sensitivity, monitoring of environmental grade
(handle excluded) X+ v sites,energy response compensation

21 PG-TELE Telescopic y probe GM tube X. y dose rate +40%(60 keV~3 MeV) 1uSv/h~10Sv/h Maxlength4m | 2000 | '/idedetectionrange, tour-measuring of high dose rate

X+ v sites, energy response compensation

0
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MPR200-EG PORTABLE
ENVIRONMENTAL GAMMA
SURVEY METER

MPR200-EG Portable Environmental Gamma Survey Meter is composed of MPR200M Multi-Probe
Raidation Survey Meter's main unit and PEG-PS environmental y probe. It is used to monitor the
radiation dose rate of X ray and y ray in various radioactive areas. The 3 "plastic scintillator is
adopted as the detector and signal processing circuit and memory are built in the probe, which can
automatically store the probe data information. The main unit can set probe parameters, measurement
mode, calibration factor, alarm threshold and other parameter information. The instrument has wide
measurement range of dose rate and good energy response ability., can be widely used in health, environmental
protection, metallurgy, petroleum, chemical industry, radioactive laboratory, commodity inspection and other
places requiring radiation environment and radiation protection measurement.

Features

® Large-sized colored LCD

® Metal-made

® USB data communication

® Data management software

2,

Specifications

® Detection:X, y radiation

® Detector: environmental y probe: 3” plastic scintillator
Main unit: energy compensated GM tube

® Measurement range:
environmental ¢ probe: 0.01 pSv/h~ 100 pSv/h
Main unit: 1 pSv/h ~ 10 mSv/h, 1 pSv/h ~ 10 Sv/h(optional)

® Inherent error: <+ 15%

® Energy response:
environmental ¢ probe: <+ 30%(48 keV ~ 7 MeV)
Main unit: <+ 40%(60 keV ~ 3 MeV)

® Response time: <3 s

® Power supply: 3.7 V/5.2 Ah, rechargeable lithium battery

@ Battery life:>50 h

® Dimensions:
main unit: 145 mm x105 mm x38 mm (WxHXxT)
probe: @90 x 315 mm(holder excluded)

® Weight: 2.4 kg(holder and main unit included)

&
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MAINTENANCE AND
DEBUGGING FOR NPPS

Since CIRNIC undertook the maintenance project of radiation monitoring system of Qinshan Phase Il
nuclear power plant in 2002, after more than ten years' efforts, it has gradually expanded its business
scope to Tianwan, Daya Bay, Yangjiang, Fuqing, Ningde, Taishan, Changjiang and Haiyang nuclear
power plants, and its technical service capability has also been upgraded to integration of Maintenance
and Debugging. With the steady development of the business, the company has built a skilled and
experienced maintenance team, and also reserved a number of professional talents for future
development.

Business Scope of Equipment Maintenance and Project Duration

(as of December 2018)

Project Name

KRT System

KZC System

Portable instrument

Qinshan Phase | Unit 1

2012 to present

2015 to present

Qinshan Phase |l

2002 to present

Qinshan Phase Il Expansion
of Units 1/2

2010 to present

Qinshan Phase Il Units 1/2

2014 to present

Fangjiashan Unit 1/2

2014 to present

2015 to present

Tianwan Phase | Units 1/2

2005 to present

2009 to present

Dayawan Base Units 1-6

2009 to present

Hongyanhe Units 1-4

2012 to 2019

Yangjiang Units 1-4

2013 to present

Fuqing Units 1/2

2014 to present

Fuging Units 3/4

2015 to present

Ningde Units 1-4

2015 to present

Taishan Units 1/2

2015 to present

Changjiang Units 1/2

2015 to present

Haiyang Units 1/2

2017 to present

Business Scope of Equipment Commissioning and Project Duration (as of December 2016)

Project Name

KRT System KZC System

Hongyanhe Units 3/4

June 2014 to December 2015

Ningde Units 3/4

June 2014 to December 2015

Yangjiang Units 2/3

June 2014 to December 2015

7,
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PART OF THE NUCLEAR POWER
EPC SUPPLY CONTRACTS
COMPLETED / UNDERGOING IN
RECENT YEARS

S/N Project Name Model & Spec N“mber of Date of Contract Actuall Date
Equipment of Delivery

Tianwan Nuclear Power Station
Radioactive Waste Treatment Center
(T4UKT)Radiation Monitoring 5 sets 2015.09 2016.07
Equipment Bid Section 2
Restricted Area Access 32 sets 2015.07 2018.01
Monitoring System
Non-medical Equipment for
Ningde Nuclear Power Station LOT14Bf 94 sets 2013.02 2013.11
Occupational Medical Room
General Radiation Monitoring
Equipment for Fangchenggang LOT14Bb 274 sets 2012.03 2014.02
Nuclear Power Station
General Radiation Monitoring
Equipment for Yangjiang Nuclear LOT14Bb 274 sets 2012.08 2014.04
Power Station
Portable Radiation Monitoring
Instrument for Hongyanhe Nuclear LOT14Be 528 sets 2011.05 2011.11
Power Station
Portable Radiation Monitoring
Instrument for Ningde Nuclear LOT14Be 530 sets 2011.05 2012.01
Power Station
Portable Radiation Monitoring
Instrument for Yangjiang Nuclear LOT14Be 266 sets 2011.05 2012.09
Power Station
Taishan Nuclear Power Station
Gamma Contamination Monitoring LOT14Bd 44 sets 2011.05 2012.05
Equipment

Tianwan Nuclear Power
Station Restricted Area
Access Monitoring System

Fuqing Nuclear Power Station




