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[bookmark: _Toc208297055]1. INTRODUCTION

The Technical Requirements is an integral part of the Tender Documentation and constitute the set of requirements on the basis of which each Bidder will elaborate the Bid (Technical Proposal and Financial Proposal).


[bookmark: _Toc208297056]2. THE CONTEXT OF PRODUCT ACQUISITION
[bookmark: _Toc208297057]2.1 INFORMATION ABOUT THE CONTRACTING ENTITY

[bookmark: _Hlk100650855]“Special Facilities 5101 and 5102” is Moldova’s only radioactive waste centralized storage facility. There are three different subsurface structures and various above-ground buildings at the site, including a RADON-type facility that was operated between 1961 and 1995. This facility is of concern since some of the waste contains long-lived isotopes that may inadvertently be released by human intrusion and/or failure of the containment structures.

The Special Facilities contains a RADON-type waste disposal facility which is going to be decommissioned, two storage buildings for disused sources and solid waste, and a building accommodating waste processing technology. Furthermore, a long-term storage building to accommodate the waste from decommissioning of the RADON-type waste disposal facility is planned to be built on the site.

	
[bookmark: _Toc208297058]2.2 INFORMATION ABOUT THE CONTEXT THAT DETERMINED THE ACQUISITION

 The acquisition is required for implementation an integrated environmental and radiological monitoring system on the site.


[bookmark: _Toc208297059]3. DESCRIPTION OF THE REQUESTED PRODUCTS
[bookmark: _Toc208297060]3.1 ESTIMATION OF NECESSARY LABOUR FORCE TO INSTALL AND OPERATIONALIZE THE MONITORING SYSTEM

The estimation of costs was drafted by category of works and by objects, using the estimate norm indicators in accordance with Romanian legislation in force, provided that the quantitative and qualitative requirements stipulated in the detailed technical designs drafted by objects (specialties) are complied with, as well as the estimated expenses for procuring equipment and endowment necessary for this investment, as a result of the preliminary offering activity with a series of possible suppliers from Romania and the EU. The indicated prices are valid prices at the level of the Romanian and EU market.

In order to carry out this investment, the beneficiary shall ensure that, when purchasing materials and equipment, as well as upon the execution of the construction - mounting works, it shall also take into consideration the legislation and prices applicable in Moldova.

Formular TH-18D, Rev.3
            Nume fişier:SMMO_LIC

1)Estimated costs by objective and categories of works
	
	
	Taken from 
SMMO-1045522-PTh/DOZ, Rev. 0
	Taken from 
DRMO-1045521-PTh/DOZ, Rev. 1
	
TOTAL
	
TOTAL

	Crt.
no.
	Title of Chapters and Subchapters
of Expenses
	Value
(without VAT)
	Value
(without VAT)
	Value
(without VAT)
	Value
(without VAT)
	Value
(without VAT)
	Value
(without VAT)

	
	
	Lei (RON)
	Euro2)
	Lei (RON)
	Euro3)
	Lei (RON)
	Euro

	1

	CHAPTER 1 
Expenses for the basic investment
	 
	 
	
	
	
	

	1.1
	Constructions and Installations  
	
	
	
	
	
	

	1.2
	Installation of machinery, technological and functional equipment
	
	
	
	
	
	

	1.2.1
	RADIATION MONITORING SYSTEM
	
	
	
	
	
	

	1.2.2
	ELECTRICAL SUPPLY SYSTEM
	
	
	
	
	
	

	1.3
	Machinery, technological and functional equipment that requires installation
	
	
	
	
	
	

	1.3.1
	RADIATION MONITORING SYSTEM
	
	
	
	
	
	

	1.4
	Endowments
	
	
	
	
	
	

	1.4.1
	RADIATION MONITORING SYSTEM
	
	
	
	
	
	

	2
	Intangible assets
	
	
	
	
	
	

	
	Soft computer
	
	
	
	
	
	

	TOTAL CHAPTER 1
	
	
	
	
	
	

	 
	GENERAL TOTAL:
	
	
	
	
	
	

	 
	out of which: C+M (1.1+1.2)
	
	
	
	
	
	


Note:
1) The costs listed in this table have been included at the request of the beneficiary, in order to procure the monitoring equipment for the whole ISDS site; both the costs and the added technical specifications (DS 18÷21) have been taken from the Technical Project - Radiation Monitoring System, code DRMO-1045521-PTh/DOZ, Rev.1.
2) For values in EUR, the exchange rate of 4,9475 lei (RON)/ EUR from 29.03.2022 was used.
3)  For values in EUR, the exchange rate of 4,9262 lei (RON)/ EUR from 19.07.2021 was used.
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[bookmark: _Hlk169263028]RADIATION MONITORING SYSTEM

	No.

	[bookmark: _Toc100568971][bookmark: _Toc100573085][bookmark: _Toc100726924][bookmark: _Toc101348370][bookmark: _Toc104445811][bookmark: _Toc208297061]Article name
	U.M.
	Quantity
	

	
	
	
	
	

	1.
	Hand, foot and clothing contamination monitor mounting
	pcs.
	4(3+1)
 1 pcs. added 
see 4)
	

	
	Hand, foot and clothing contamination monitor tests and checks
	pcs.
	4(3+1)
 1 pcs. added 
see 4)
	

	
	
	
	
	

	2.
	Fixed area gamma monitor mounting
- detector
- display and alarm unit
	pcs.
	
13
11
	

	
	Control and signaling cable CSYEY-F 7x1 installation
	m
	40
	

	
	Control and signaling cable test
	pcs.
	4
	

	
	Fixed area gamma monitor tests and checks
- detector
- display and alarm unit
	pcs.
	
13
11
	

	
	
	
	
	

	3.
	Particulate sampling system installation
	pcs.
	7
	

	
	1” sampling pipe installation
	m
	30
	

	
	Particulate sampling system tests and checks 
	pcs.
	7
	

	
	
	
	
	

	4.
	Air sampling system installation
	pcs.
	7
	

	
	Air sampling system tests and checks
	pcs.
	7
	

	
	
	
	
	

	5.
	Wet and dry deposimeter sampler installation
	pcs.
	1
	

	
	
	
	
	

	6.
	Computer Rack mounting for Radiological Data Acquisition, Processing and Management System (RMS) 
	pcs.
	1
	

	
	Fiber optic cable mounting between monitors and RMS
	m
	3000
	

	
	Fiber optic cable test and verification
	pcs.
	25
	

	
	Computer Rack testing and checking for Radiological Data Acquisition, Processing and Management System (RMS).
	pcs.
	1
	




[bookmark: _Toc100573086][bookmark: _Toc100726925][bookmark: _Toc101348371][bookmark: _Toc104445812][bookmark: _Toc208297062]FIXED EQUIPMENT LIST

	No.

	Article name
	U.M.
	Quantity
	Data sheet 
	Comment

	
	
	
	
	
	

	1.
	Hand, foot and clothing contamination monitor
	pcs.
	4
(3+1)
	DS 1
	1 pcs. added 
see 4)

	2.
	Fixed area gamma monitor
- detector
- display and alarm unit
	pcs.
	
13
11
	DS 2
	

	3.
	Particulate sampling system
	pcs.
	7
	DS 3
	

	4.
	Air sampling system
	pcs.
	7
	DS 4
	

	5.
	Wet and dry deposimeter sampler
	pcs.
	1
	DS 5
	

	6.
	Radiological Data Acquisition, Processing and Management System (RMS)
	pcs.
	1
	DS 6
	



[bookmark: _Toc100573087][bookmark: _Toc100726926][bookmark: _Toc101348372][bookmark: _Toc104445813][bookmark: _Toc208297063]PORTABLE EQUIPMENT LIST

	[bookmark: _Hlk101347043]No.
	Article name
	U.M.
	Quantity
	Data sheet
	Comment

	
	
	
	
	
	

	1.
	Modular container
	pcs.
	1
	DS 7
	

	2.
	Particulate sampling system
	pcs.
	3
(2+1)
	DS 8
	1 pcs. added 
see 4)
This item should not be considered by bidders in their pricing or proposals. This item is excluded from the scope of the tender and must not be factored into the tender offer in any way.

	3.
	Radon monitor
	pcs.
	3
(2+1)
	DS 9
	1 pcs. added 
see 4)
This item should be proposed as OPTIONAL EQUIPMENT/ADD-ONS (Priced Options)
- Equipment that MAY be procured, if funds are available.
- Must be separately priced.

	4.
	Portable contaminometer
	pcs.
	2
	DS 10
	This item should not be considered by bidders in their pricing or proposals. This item is excluded from the scope of the tender and must not be factored into the tender offer in any way

	5.
	Large area portable contaminometer
	pcs.
	3
	DS 11
	This item should not be considered by bidders in their pricing or proposals. This item is excluded from the scope of the tender and must not be factored into the tender offer in any way

	6.
	Portable gamma monitor
	pcs.
	2
(1+1)
	DS 12
	1 pcs. added 
see 4)
This item should not be considered by bidders in their pricing or proposals. This item is excluded from the scope of the tender and must not be factored into the tender offer in any way

	7.
	Continuous hydrostatic level monitoring equipment
	pcs.
	1
	DS 13
	

	8.
	Thermo-luminiscence dosimeter for environmental monitoring
	pcs.
	8
	DS 16
	

	9.
	Portable washbasin
	pcs.
	1
	DS 17
	

	10.
	Alpha probe
	pcs.
	1
	DS 18
	added 
see 4) 
This item should not be considered by bidders in their pricing or proposals. This item is excluded from the scope of the tender and must not be factored into the tender offer in any way

	11.
	Beta probe
	pcs.
	1
	DS 19
	added 
see 4) 
This item should not be considered by bidders in their pricing or proposals. This item is excluded from the scope of the tender and must not be factored into the tender offer in any way

	12.
	Alpha, beta, gamma probe
	pcs.
	1
	DS 20
	added 
see 4) 
This item should not be considered by bidders in their pricing or proposals. This item is excluded from the scope of the tender and must not be factored into the tender offer in any way

	13.
	Gamma telescopic probe
	pcs.
	1
	DS 21
	added 
see 4) 
This item should not be considered by bidders in their pricing or proposals. This item is excluded from the scope of the tender and must not be factored into the tender offer in any way


4) Taken from Technical Project - Radiation Monitoring System, code DRMO-1045521-Pth/DOZ, Rev.1.

LABORATORY

	No.
	Article name
	U.M.
	Quantity
	Data sheet
	Comment

	1.
	Multi channel analyser for gamma spectrometry
	pcs.
	1
	DS 14
	This item should not be considered by bidders in their pricing or proposals. This item is excluded from the scope of the tender and must not be factored into the tender offer in any way

	2.
	Low background gross alpha/ beta counting system
	pcs.
	1
	DS 15
	





ELECTRICAL SYSTEM

	Item order
	Technical specifications
	UM
	Amount

	1. 
	Encapsulated electrical panel on metal frame, mounting outside, minimum IP54 
Mounting and procurement costs
	pcs.
	4

	1. 
	Fixing frame made on site for electrical panels
	pcs.
	1

	1. 
	Mounting and procurement 4 UPSs in according to the Data Sheets
	pcs.
	4

	1. 
	De-energising and restoring the underground power line
	pcs.
	1

	1. 
	Cable for electricity, freely mounted by settlement (without fixing devices) the cable with pipes with a section of ... up to 16 mm2, mounted on the existing cables tray
	
	

	1. 
	· Power cable CYY-F 3X2,5 mm2
	m
	1050

	1. 
	· Power cable CYY-F 3x6 mm2
	m
	120

	1. 
	Armoured power cable, on copper pipes laid in a ditch on a bed of sand
	
	

	1. 
	CYAbY-F 3x2,5 mm2
	m
	305

	1. 
	CYAbY-F 4x10 mm2
	m
	20

	1. 
	Digging to a depth of 1 m and a width of 0.4 m
	cbm
	100

	1. 
	Compact filling in the ditch
	cbm
	100

	1. 
	Inner dry terminal head, for cables with copper conductors, including connection to the terminals of the installation with existing clamps, having the section: …up to 4 x 10 mm2; inclusive
	pcs.
	102

	1. 
	Galvanized metal fabrication
	kg
	500

	1. 
	Penetrations in concrete masonry
	pcs.
	40

	1. 
	Cementing of holes from masonry with cement mortar
	pcs.
	40

	1. 
	UPS verification
	pcs.
	4

	1. 
	Testing electrical panels
	pcs.
	4

	1. 
	Testing electrical cables up to 1kV
	pcs.
	51



	No.
	Article name
	U.M.
	Quantity
	Data sheet

	1. 
	Power panel TD1, TD2, TD3
	pcs.
	3
	DS 22

	     2.
	Power panel TD4
	pcs.
	1
	DS 23

	     3.
	UNINTERRUPTIBLE POWER SYSTEMS UPS1-1kVA, UPS2-3 kVA, UPS3-4 kVA, UPS4-5 kVA
	pcs.
	4
	DS 24





[bookmark: _Toc208297064]3.2 SPECIFICATION FOR PROCUREMENT OF GOODS, SYSTEMS AND EXECUTION WORKS OF AN INTEGRATED MONITORING SYSTEM

The data sheets are presented below. The technical specifications (DS 18÷21) have been taken from the Technical Project - Radiation Monitoring System, code DRMO-1045521-PTh/DOZ, Rev.1.

DS 1 - Equipment: Hand, foot and clothing contamination monitor

Features:
· Monitoring of contamination of hands, feet and clothes for alpha, beta and gamma radiation;
· Measuring chains: 1 for alpha and 2 for beta and gamma;
· Number of detectors: 4 hand detectors, 2 foot detectors, 1 additional external probe for clothing;
· Hand detection limit (ISO 11929) Bq/cm² @10 seconds: 241Am 0.03, 14C 0.65, 36Cl 0.14, 90Sr/90Y 0.13;
· Foot detection limit (ISO 11929) Bq/cm² @10 seconds: 241Am 0.065, 14C 0.96, 36Cl 0.20, 90Sr/90Y 0.26;
· Automatic background subtraction;
· Alarm thresholds;
· Quick maintenance and calibration;
· Self-diagnosis;
· Very short measurement time;
· Ability to connect to data integration system;
· Easy to use;
· Touch panel user interface on a graphic display;
· Thin plastic scintillation detectors with ZnS(Ag) for alpha and beta/gamma
· 100% gas-free;
· Attached wheels for easy moving from one area to another;
· Power supply 230V, 50Hz
· Conform to:
· ISO 9001-2015;
· IEC 60325:2002;
· IEC61098:2023
· CE 2014/30/EU and CE 2014/35/EU ;
· EN 61326-1:2013, EN 61010-1:2010+A1:2019


DS 2 - Equipment: Fixed area gamma monitor

Features:
· Radiation detected: gamma;
· Detector type: solid state detector, ion chamber, scintillation or Geiger Muller options;
· Dynamic measuring range: 0.1 μSv/h to 100 mSv/h (1 μR/h -10 R/ h);
· Energy range: 70 keV to 7 MeV
· RS485 junction box with local processing and display unit
· Operating temperature: -5°C to + 40°C;
· Humidity range: up to 90%, without condensation;
· Accessories:
· Calibration tools,
· Data acquisition, storage and archiving software,
· [bookmark: _Hlk208303640]Ethernet, USB and/or Fiber optics connection mode,
· Wall mounting bracket.
· Electrical characteristics:
· Power supply: 230 VAC / 50 Hz,
· RS232/ RS485 interfaces and RS422 format pulse output,
· Alarm relays: safety relays for faults and alarms.
· Signaling:
· Alphanumeric display: measurement, status ...
· Visual and audible alarm.


DS 3 - Equipment: Particulate sampling system

Features:
· The aerosol sampling system must meet the following requirements:
· To be provided with double suction;
· Adjustable flow, between 8 to 80 m³/ h;
· Reachable negative pressure: 10 kPa;
· Active filter area: min. 200 x 150 mm;
· Minimum maintenance requirements (after ~ 10,000 operating hours);
· Possibility of local setting of operating parameters via touchscreen LCD;
· Temperature of the medium: -5 to + 450C;
· Humidity of the medium: max. 80% noncond.;
· Power supply: 230V AC;
· Interface: RS-485, Ethernet;
· Operating temperature: 0 to 300C.


NEW PROPOSED Features:
1. SCOPE OF SUPPLY
1.1 General Description
The Contractor SHALL supply, deliver, install, and commission seven (7) complete Particulate Sampling Systems for continuous monitoring of radioactive aerosols in air, configured as specified in this document.
1.2 Supply Configuration
	Configuration
	Quantity
	Application
	Key Requirements

	Type A: Standard DS-3
	4 units
	Indoor workplace monitoring
	• Airflow: 1-7 m³/h
• Filter: Ø 47mm
• Automatic filter changer: min. 40 filters capacity
• Standard detectors configuration
MDA: ≤ 0.1 Bq/m³ for gross beta over 1-hour integration

	Type B: DS-3 with Isokinetic Sampling
	3 units
	Stack emission monitoring
	• Isokinetic sampling probe
• Automatic filter changer: min. 40 filters capacity min. 40 filters capacity



1.3 Deliverables
· Complete equipment sets as specified
· Installation and commissioning services
· Technical documentation (operation, maintenance, calibration manuals)
· Training for 3 personnel (minimum)
· Spare parts package (2 years operation)
· Calibration certificates and test reports
Calibration and field verification procedure (e.g. calibration with standard sources or flow check with reference calibrator).

2. TECHNICAL REQUIREMENTS
2.1 System Architecture
2.1.1 Core Components
The system SHALL include:
· Sampling head PM 10 (for standard Type A)
· Isokenetic sampling (for Stack Type B)
· Automatic filter change mechanism (not tape), to prevent cross contamination of filters.
· Detection system (Alpha/Beta/Gamma)
· Data acquisition and processing unit
· Control interface with touchscreen
· Data communication interfaces
· Internal data storage
· Alarm system (visual and acoustic)
· Power supply and conditioning unit
2.1.2 Operating Principle
· Continuous air sampling through filter media
· Real-time spectrometric analysis
· Automatic filter change
· Compensation for natural radioactivity (Radon/Thoron)
· AI-assisted nuclide identification
· Continuous spectrometric measurement of collected aerosols during filter exposure (real-time activity update)
2.2 Functional Requirements
2.2.1 Sampling System
Air Inlet Configuration:
· Compliance with US EPA PT10 standard (particles >10 μm rejection)
· Self-regulating heater at 60°C ± 2°C to prevent condensation
· Compliance with IEC 60761-2 Ed. 3
Flow Control:
· Programmable range 1-7 m³/h
· Stainless steel needle valve with digital step motor
· Solid-state mass flow sensor
· Accuracy: ±1% of reading 
· Real-time flow monitoring and control
· Automatic compensation for filter loading
Isokinetic Sampling (Type B only):
· Automatic velocity matching system
· Stack temperature compensation: -10°C to +200°C
· Probe heating capability for condensation prevention (if needed, depending on each individual stack)
· Multiple nozzle sizes for different stack velocities
· Compliance with ISO 2889 and ISO 10780
2.2.2 Filter System
Filter Specifications:
· Type: Speclon or equivalent
· Dimensions: Circular Ø 47 mm
· Active area: Ø 38 mm minimum
· No Alpha self-absorption
· Collection efficiency: >99.9% for particles ≥0.3 μm at 4 m³/h
Automatic Filter Changer:
· Capacity: Minimum 40 filters
· Autonomy: one Full load (min. 40 filters)
· Individual digital step motors for all actuators
· Filter tracking capability
· Safe filters container replacement without system interruption
· Automatic filter positioning accuracy: ±0.1 mm
2.2.3 Detection System
Alpha/Beta Detection:
· Two (2) Silicon Ion-Implanted Detectors (SIID)
· Active area: 600 mm² each
· High-grade surface protection coating
· Background rejection system
· Cross-talk elimination: <0.1%
Gamma Detection:
· SrI₂(Eu) or enhanced LaBr₃(Ce) scintillation detector
· Resolution: ≤3% at Cs-137 (662 keV)
· Thermally compensated SiPM photomultiplier
· Temperature stability: ±0.5% over operating range
· Integrated tungsten shielding: minimum 50 mm thickness
· Minimum detectable activity (Cs-137): ≤0.1 Bq/m³ for 1-hour integration
Spectrometric Analysis:
· Two (2) digital MCA units for Alpha/Beta (1024/2048 channels)
· One (1) digital MCA for Gamma (4096 channels)
· AI-assisted nuclide identification
· Automatic gain stabilization with reference source
· Real-time spectrum analysis
2.2.4 Measuring Range
	Parameter
	Range

	Natural emitters (Rn, Th)
	Up to 10⁵ Bq/m³

	Alpha artificial emitters
	Up to 10⁶ Bq/m³

	Beta artificial emitters
	Up to 10⁶ Bq/m³

	Gamma emitters
	Up to 10⁵ Bq/m³


2.2.5 Minimum Detectable Activity (95% confidence)
	Type
	1 hour
	4 hours

	Alpha artificial
	0.05 Bq/m³
	0.01 Bq/m³

	Beta artificial
	0.30 Bq/m³
	0.05 Bq/m³

	Gamma
	0.10 Bq/m³
	0.05 Bq/m³



2.3 User Interface and Control
2.3.1 Display System
· Type: 10.4" TFT LCD with LED backlight
· Resolution: minimum (1280×1024)
· Viewing angles: 80° left/right, 70° up/down
· Touchscreen: Elo resistive 5-wire or capacitive
· Protection: IP65 front panel
· Brightness: Adjustable, minimum 500 cd/m²
2.3.2 Software Interface
· Icon-based graphical user interface (GUI)
· Languages: English and Romanian (user-selectable)
· Real-time display of: 
· Instantaneous activity concentrations
· Spectral data
· System status
· Alarm conditions
· User access levels with password protection
· Remote access capability
2.3.3 Data Management
· Internal SSD storage: minimum 5 years capacity
· Database structure: 
· Operational data
· Alarms and events log
· Working parameters
· Calibration constants
· Spectral data
· Automatic data backup
· Export formats: ANSI 42.42 / Eurdep, selectable
2.4 Pump System
Specifications:
· Type: Oil-free rotary vane
· Capacity: 
· 16 m³/h (free air)
· Noise level: ≤60 dB at 1 meter
· Maintenance interval: >10,000 hours
· Automatic pressure compensation

2.5 Alarm System
Visual Alarms:
· Amber: Warning level
· Red: Alert level
· White: System status
Acoustic Alarm:
· Sound level: 60-90 dB (adjustable)
· Multiple tone patterns
· Remote alarm capability
Alarm Conditions:
· Activity threshold exceeded
· System malfunction
· Filter change required
· Maintenance due
· Power failure

2.6 Communication Interfaces
Standard Interfaces:
· RS232: 1 port
· RS485: 1 port (Modbus RTU)
· USB: 2 ports (Type A and Type B)
· Ethernet: 10/100/1000 BASE-T
· Fiber optics: (SC or LC connector)
Protocol Support:
· Modbus TCP/IP 
· Fiberoptics (toward the central computer)

2.7 Environmental Conditions
	Parameter
	Operating
	Storage

	Temperature
	-10°C to +50°C
	-20°C to +60°C

	Relative Humidity
	10% to 90% non-condensing
	5% to 95% non-condensing

	Altitude
	Up to 3000 m
	Up to 4000 m

	Vibration
	IEC 60068-2-6
	-

	Shock
	IEC 60068-2-27
	-



2.8 Power Requirements
· Primary: 220-240 V AC, 50 Hz
· Power consumption: 
· System: ≤100 W
· Pump: ≤750 W

· Overload and short-circuit protection

2.9 Physical Specifications
Dimensions:
· Standard configuration: 19" rack compatible
· Weight: ≤100 kg (without pump)
Construction:
· Cabinet: Stainless steel or aluminum
· Protection: IP54 minimum
· Surface finish: Powder coated or anodized
· Decontaminable surfaces

3. COMPLIANCE AND CERTIFICATION
3.1 Mandatory Standards Compliance
The equipment SHALL comply with the following standards:
Radiological Standards:
· IEC 60579 Ed. 1.0 - Ambient radioactivity monitoring equipment
· IEC 60761-2 Ed. 3.0 - Equipment for continuous monitoring of radioactivity in gaseous effluents
· IEC 61172 Ed. 1.0 - Monitoring equipment - Radiation protection
· IEC 61578 Ed. 1.0 - Stationary early warning monitors
EMC/EMI Standards:
· IEC 61000-4-2 - Electrostatic discharge immunity
· IEC 61000-4-3 - Radiated electromagnetic field immunity
· IEC 61000-4-5 - Surge immunity
· IEC 61000-4-12 - Ring wave immunity

Note: The equipment must comply with the latest edition in force at the time of delivery to avoid legal problems. 

3.2 Required Certifications
Mandatory:
· CE marking (full compliance with applicable EU directives)
· Or equivalent Moldovan certification for radiological equipment 
Note: The equipment must come with a declaration of conformity and all certificates of testing at an accredited laboratory.
Directives:
· 2014/30/EU (EMC Directive)
· 2014/35/EU (Low Voltage Directive)
· 2011/65/EU (RoHS Directive)
Quality System:
· Manufacturer ISO 9001:2015 certified
· Equipment manufactured under ISO 14001:2015 environmental management

4. SOFTWARE REQUIREMENTS
4.1 System Software
· Embedded operating system (Linux or Windows 11 Pro)
· Real-time data acquisition and processing
· Automatic self-diagnostics
· Remote configuration capability
1. Software must comply with IT security standards
4.2 Integration Software
· Drivers for RMS (Radiation Monitoring System) integration
· API documentation
· Sample integration code
· Configuration tools
4.3 Data Analysis Software
· Spectrum analysis tools
· Activity calculation algorithms
· Data export utilities
· Calibration management

5. SPARE PARTS
5.1 Spare Parts Package
The following spare parts SHALL be included for 2 years of operation:
· Pump maintenance kits: 2 sets
· Electronic boards: 1 set of critical boards
· Detectors: 1 spare of each type
· Seals and gaskets: Complete set
· Fuses and indicators: Assorted package
· Calibration sources: As required
5.2 Consumables
· Filter and filter frames. 10 filter frames, 1000 filters
· Cleaning materials

6. SPECIAL REQUIREMENTS FOR TYPE B (ISOKINETIC)
6.1 Stack Interface
· Adaptable to stack diameters from 500 mm to 2000 mm
· Temperature rating: up to 200°C
· Pressure rating: -50 to +50 kPa
· Corrosion-resistant materials
6.2 Isokinetic Control
· Automatic velocity measurement
· Real-time isokinetic ratio calculation
· Ratio maintenance: 0.9 to 1.1
· Manual override capability
· Data logging of isokinetic parameters
· Out-of-Range Alarm
To ensure data integrity and security, as well as compliance with ISO 2889 and ISO 10780 standards requirements, the system must include an automatic alarming functionality when the ratio between monitored parameters falls outside the predefined range. This alarm must:
· be generated in real-time;
· be visible and/or transmitted to the responsible operator;
· be recorded in the event log for audit and compliance purposes;
· allow immediate initiation of correction or intervention procedures.

6.3 Sample Transport
· Heated sample lines to prevent condensation, if needed
· Minimum bends in transport lines
· Transport efficiency >95%
· Line purge capability


DS 4 - Equipment: Air sampling system 

Features:
· The system is designed for continuous aerosol sampling outdoor use.
· Suction pump:
· ensures the suction of air at a constant flow,
· maximum capacity: 180 liters/ minute at a pressure drop of 0" Hg,
· maximum vacuum: 635 mmHg,
· adjustable flow rate, between 14 - 115 liters/ minute,
· automatic, electronic flow control.
· Aerosol filter:
· HEPA filter,
· retention efficiency: 95% for 0.3 μm particles and up to 99.9995%,
· standard filter size: 230 × 285mm.
· Filter holder:
· made of durable material (high density plastic or aluminum),
· quick disconnect function for quick installation and recovery of aerosol filters.
· Flow meter:
· digital,
· adjustable flow rate between 14 - 115 liters/ minute,
· bright, large LED display.
· Outer housing:
· made of lightweight, corrosion-resistant material,
· equipped with a removable base plate for mounting the air suction pump.
· Other requirements:
· measurement accuracy:
· air flow: +/- 4.0% of full scale,
· temperature: +/- 1.10C,
· barometric pressure: 2% over the measured range.
· power supply: 220-240VAC; 50/60 Hz @ 7 amps
· operating temperature: -200C ÷ + 400C,
· continuous calculation and display of flow rate, total filtered air volume and filtration time,
· recording at 1 minute flow rate, total volume of filtered air and
· bright LED display,
· time counter elapsed since last filter change,
· RS232 interface for exporting recorded data at different operator-selectable download frequencies,
· FlashCard Datalogger system to store real-time data from RS232 port,
· recording time and volume in case of power failure,
· audible and visual alarm when zero flow status is detected

NEW PROPOSED Features:
1. General Requirements
1.1. The equipment shall:
· be designed for continuous outdoor aerosol sampling.
· support long-term continuous operation with high reliability and low operating costs
· have a service life exceeding 10,000 operating hours with minimal maintenance requirements
· be suitable for unattended operation in variable environmental conditions as specified in Section 7

2. Sampling Requirements
2.1. The system shall:
· sample aerosols from outdoor air.
· provide high-volume aerosol sampling in a short period of time.
· maintain a constant airflow through the filter, automatically compensating for filter clogging.
· provide adjustable airflow in the range of 40–120 m³/h.
· maintain negative pressure up to a maximum of 2 kPa.
· provide the accuracy of air volume measurement within ±2%.

2.2. The sampling interval shall be programmable by the operator.

3. Filters and Filter Handling
· Active Filter Area: The system shall utilize filters with an active area of Ø 240 mm.
· Filter Material: Filters shall be constructed from fiberglass material, optimized for effective aerosol collection.
· Collection Efficiency: The filters must achieve a minimum collection efficiency of 99.8% for particles with diameters of 0.3 µm or greater.
· Filter Holder Construction: The filter holder shall be fabricated from a durable material such as aluminum to ensure longevity and reliability.
· Quick-Disconnect Function: The system shall feature a quick-disconnect mechanism in the filter holder, enabling rapid installation and removal of filters.
· Elapsed Time Counter: The system shall include a time counter that displays the elapsed time since the last filter change.
· Automatic Filter Changer: An automatic filter changer with a minimum capacity of 20 filters shall be provided for uninterrupted operation.
· Filter Usage Status and Alarms: The system shall display the current status of filter usage and provide alarms when the filter magazine requires replacement.

4. Control and User Interface
4.1. The system shall provide local parameter setting via a touchscreen LCD display.
4.2. The display shall show:
· Instant flow rate (debit),
· Total operating hours since start-up,
· Sample temperature and pressure,
· System status and error messages.
4.3. The system shall continuously calculate and display:
· Instantaneous flow rate,
· Total filtered air volume,
· Filtration time.
4.4. The system shall provide recording of flow rate, filtered air volume, and operating time at 1-minute intervals.
4.5. The system shall include audible and visual alarms when zero-flow status is detected.
4.6. The system shall provide bright LED indicators for status and alarms.

5. Data Handling and Interfaces
5.1. The equipment shall be equipped with a datalogger to store real-time data.
5.2. In case of power failure, the system shall retain and record the filtration time and air volume data.
5.3. The equipment shall provide interfaces:
· RS-485,
· Ethernet,
· Fiber optics,
· 4G/LTE.
5.4. The system shall allow data export at operator-selectable download frequencies.

6. Mechanical and Housing Requirements
6.1. The outer housing shall be made of lightweight, corrosion-resistant material.
6.2. The housing shall be equipped with a removable base plate for mounting the air suction pump.
6.3. The system shall be designed for easy maintenance and filter replacement.
6.4. Gradul de protecție IP pentru outdoor, minim IP54 ( sau mai mare).

7. Environmental Requirements
7.1. Sample temperature range: –15 °C to +50 °C.
7.2. Operating temperature: –15 °C to +40 °C.
7.3. Humidity: up to 90% RH, non-condensing. 
7.4. Protection against rain, dust environment and UV

8. Power Supply Requirements
8.1. The power supply shall be 220–240 VAC, 50/60 Hz.
· Tolerance: ±10%
· Protection: under overload.
The system must operate within the nominal parameters even if the voltage varies by ±10%, and the overload protection must prevent damage to the equipment and ensure the safety of the operator.

8.2. The maximum current consumption shall not exceed 7 A.

9. Integrated Gamma Spectrometric Chain
9.1. The system shall include an integrated gamma spectrometric chain for real-time monitoring.
9.2. The gamma detector shall be a LaBr₃ (2” × 2”).
9.3. Measuring range: 10⁻² ÷ 10⁴ Bq/m³.
9.4. Crystal energy range: 30 keV ÷ 3 MeV.
9.5. Energy resolution: ≤ 3.5% FWHM at Cs-137.
9.6. The system shall include a multichannel analyzer with 1024 channels.
9.7. The gamma spectrometric chain shall operate in the temperature range –15 °C to +50 °C.

10. Integrated Weather Station
10.1. The equipment shall include an integrated weather station capable of measuring:
· Ambient temperature,
· Relative humidity,
· Air pressure,
· Wind speed and direction,
· Precipitation.



DS 5 - Equipment: Wet and dry deposimeter sampler

Features:
· Dry depositions: extractable borosilicate glass container (inorganic or organic µpollutant) dim. approx: ø = 20cm, h = 3cm, S = 314cm2;
· Wet depositions: connection basin with a capacity of 10l to 20l;
· Output signal: state of opening of the wet/ dry container through the relay contacts;
· Transducer for the presence of rain;
· Thermostatic control: <+ 5 ° C automatic switch;
· Working conditions: -30 to + 70°C;
· Protections against polarity reversal and transient;
· Power supply: 220Vac (also available in the version with solar panel for a totally independent power, or primary 220Vac;
· Each instrument is calibrated and checked in both functional cycles and mechanical parts, with special attention to the heating system. After testing, the sensor is delivered with the calibration report.


DS 6 - Equipment: Radiological Data Acquisition, Processing and Management System (RMS)
Features:
· Easy to use, with data archiving and reporting capabilities;
· Microsoft Windows® interface;
· [bookmark: _Hlk208316011]Remote viewing stations;
· Modular architecture, which allows the integration of data from multiple monitoring sources;
· Regular procurement of measurements and status of integrated monitoring systems;
· Daily archiving of monitoring/ status data;
· Real-time data visualization: - numerical display and graphical display of monitoring data;
· Possibility to export data in picture or text format (Excel, database ...);
· The possibility of processing the history of instant data or media;
· Managing error and alarm thresholds: visual alarms (with dedicated colors) and audible alarms.

NEW PROPOSED Features:
TECHNICAL SPECIFICATIONS
Radiological Data Acquisition, Processing and Management System (RMS)

1. GENERAL REQUIREMENTS
1.1 Scope of Supply
The Contractor shall provide a complete turnkey Radiological Monitoring System (RMS) capable of:
· Baseline Capacity: Managing 100 monitoring stations as the minimum initial deployment 
· Scalability Requirements: System architecture must support expansion up to 150 stations minimum without major infrastructure modifications
· Contractors may propose alternative station quantities in their technical offer, provided scalability requirements are maintained
· Contractors may propose alternative station quantities in their technical offer, provided scalability requirements are maintained
· Real-time data acquisition, processing, storage, and distribution
· Emergency response capabilities with automatic mode switching
· Full remote management and diagnostics

1.2 Standards Compliance
The system shall comply with:
· International Standards: 
· IEC 61017 (Radiation protection instrumentation)
· ISO/IEC 27001 (Information security management)
· IAEA Safety Standards Series No. GSG-16
· EU Council Decision 87/600/Euratom (EURDEP compliance)
· Moldova National Standards: 
· Law No. 132/2012 on Safe Deployment of Nuclear and Radiological Activities
1.3 System Architecture
· Centralized client-server architecture with web-based access
· Redundant system design with failover capabilities
· Modular structure allowing future expansion
· Open architecture supporting third-party integration

2. FUNCTIONAL REQUIREMENTS
2.1 Data Acquisition and Management
Mandatory Requirements:
· Supporting no. stations that need integration per offer (expandable to min.150)
· Polling interval: user-configurable (minimum 10 minutes in normal mode)
· Emergency mode: automatic switching with 1-minute polling capability
· Multi-channel communication support: Fiber Optic, LAN, 5G, 4G/LTE
· Automatic data validation and quality control
· Time synchronization accuracy: ±1 second
2.2 Data Processing Capabilities
Core Functions:
· Real-time data processing and validation
· Statistical analysis (mean, min, max, standard deviation)
· Trend analysis and anomaly detection
2.3 Alarm Management
Alarm System Requirements:
· Multi-level alarm thresholds (Alert, Alarm)
· Configurable alarm criteria per station and parameter
· Alarm notification via: System alerts, Audio-visual indicators (optional: Email, SMS)
· Alarm acknowledgment and escalation procedures
· Alarm history and reporting
· Response time: <30 seconds from detection to notification

3. SOFTWARE SPECIFICATIONS
3.1 Operating Environment
· Server OS: Windows Server 2019 or newer (64-bit)
· Client OS: Windows 11 Professional (64-bit)
· Database: SQL Server 2019 or newer / PostgreSQL 13+
· Web Server: IIS 10+ or Apache 2.4+
· Office Suite: Microsoft Office Professional 2021 or newer
3.2 Application Software Requirements
Data Management System:
· Web-based interface (HTML5, responsive design)
· Multi-language support (Romanian, Russian, English minimum)
· Role-based access control (minimum 5 user levels)
· Concurrent users: minimum 20
· Session management and audit logging
GIS Integration:
· Interactive map display with zoom/pan capabilities
· Real-time station status visualization
· Color-coded radiation level display
· Support for OpenStreetMap and Google Maps
3.3 Data Exchange Protocols
· Mandatory: EURDEP 2.0 format
· Mandatory: ANSI N42.42
· Optional: IRIX format support
· RESTful API for third-party integration
· FTP data export capabilities

4. HARDWARE SPECIFICATIONS
4.1 Central Server Requirements
Minimum Specifications:
· Processor: Intel Xeon Gold 6326 or AMD EPYC 7443 (minimum 16 cores) or equivanlent
· Memory: min. - 128 GB DDR4 ECC RAM
· Storage: 
· System: 1x 1TB NVMe SSD (RAID 1)
· Data: 1x 4TB Enterprise SAS/SATA (RAID 10)
· Backup: 4TB capacity minimum
· Network: Dual 10 Gigabit Ethernet ports
· Redundancy: Dual power supplies, hot-swappable components
4.2 Workstation Requirements
· Processor: Intel Core i7-13700 or AMD Ryzen 7 7700X
· Memory: 64 GB DDR5 RAM
· Storage: 1TB NVMe SSD (System) + 2TB NVMe SSD (Data)
· Graphics: Dedicated GPU with 4GB VRAM minimum
· Monitor: 27" WQHD (2560x1440), IPS panel, 99% sRGB
4.3 Infrastructure Components
· Server Rack: 42U 19" rack with cable management
· UPS: 3000VA online double-conversion, minimum 15 minutes runtime
· Network Switch: Managed, 24-port Gigabit minimum
· Printer: A3 color laser, network-enabled, 30ppm minimum
· Backup Solution: NAS device for automated backups

5. PERFORMANCE REQUIREMENTS
5.1 System Availability
· Uptime: 99.5% annual availability (maximum 43.8 hours downtime/year)
· Mean Time Between Failures (MTBF): >8,760 hours
· Mean Time To Repair (MTTR): <4 hours
· Recovery Time Objective (RTO): 2 hours
· Recovery Point Objective (RPO): 1 hour
5.2 Data Performance
· Data Latency: <5 seconds (normal mode), <2 seconds (emergency mode)
· Database Query Response: <3 seconds for standard queries
· Report Generation: <30 seconds for daily reports
· Data Retention: Minimum 10 years online storage
· Backup Frequency: Daily incremental, weekly full backup

6. SECURITY REQUIREMENTS
6.1 Access Control
· Multi-factor authentication support
· Password complexity enforcement
· Account lockout policies
· Session timeout controls
· IP whitelisting capability
6.2 Data Security
· Encryption: AES-256 for data at rest
· Transmission: TLS 1.3 for all communications
· Database: Encrypted connections, field-level encryption for sensitive data
· Audit Trail: Comprehensive logging of all user actions
· Compliance: GDPR-ready data handling
6.3 Network Security
· Firewall compatibility
· VPN support for remote access
· Intrusion detection system compatibility
· Regular security updates and patches
· Vulnerability assessment capabilities

7. DELIVERABLES AND SERVICES
7.1 Documentation
· System Design Document
· Installation and Configuration Guide
· User Manual (Romanian and/or English)
· Administrator Manual
· API Documentation
· Network Topology Diagrams
· As-Built Documentation
7.2 Training Requirements
· Administrator Training: 5 days (3-5 personnel)
· Operator Training: 3 days (5-10 personnel)
· Maintenance Training: 2 days (2-3 personnel)
· Training materials in Romanian and English
· Hands-on practical exercises
· Competency assessment
7.3 Support and Maintenance
· Warranty Period: Minimum 24 months
· Technical Support: 8x5 minimum, 
· Response Time: Critical - 2 hours, Major - 4 hours, Minor - 24 hours
· Software Updates: Included during warranty period
· Remote Support: Capability required
· On-site Support: Within 48 hours when required

8. TESTING AND ACCEPTANCE
8.1 Factory Acceptance Test (FAT)
· Hardware functionality verification
· Software installation and configuration
· Communication testing
· Performance benchmarking
· Documentation review
8.2 Site Acceptance Test (SAT)
· End-to-end system functionality
· Integration with 50 monitoring stations
· Emergency mode simulation
· Alarm system verification
· 72-hour continuous operation test
· Performance criteria verification
8.3 Acceptance Criteria
· All functional requirements demonstrated
· Performance metrics achieved
· Documentation complete and approved
· Training successfully completed
· 30-day trial operation without critical failures

9. FUTURE EXPANSION CAPABILITIES
9.1 Scalability Requirements
· Support for additional 100 stations without hardware upgrade
· Modular licensing model
· API for third-party system integration
· Cloud migration readiness
· Mobile application support capability
· AI/ML analytics integration provision
9.2 Integration Readiness
· Standard protocols for data integration
· Emergency management system interfaces
· Public information system connectivity
· International data exchange network compatibility


Note: This specification represents minimum requirements. Bidders may propose enhanced features or capabilities that provide additional value to the system.


DS 7 - Endowment: Modular container
1.1 Scope of Supply
The Contractor shall provide a fully equipped modular container to serve as a radiation control checkpoint (sanitary airlock) between the controlled zone and supervised zone, including:
Personnel contamination monitoring station
Changing room facilities
Decontamination capabilities
Equipment and tool contamination control

This container shall serve as the mandatory transition point for:
· Personnel exiting the controlled zone
· Equipment and tools transfer control
· Personal protective equipment (PPE) management
· Contamination control and decontamination
· Compliance verification per Government Decision No. 388/2009

Features:
· Cold sandblasted profiled metal structure 3mm thick, covered with primer and paint;
· The walls, partitions and roof are made of sandwich panels;
· Floor covered with sandwich panels and linoleum;
· External Walls: 100mm sandwich panels (PIR core)
· Internal Partitions: 80mm sandwich panels
· Surface Finish: Smooth, non-porous, decontaminable
· Color Coding: Different colors for each zone
· Electrical outlets;
· Lighting objects;
· Electric panel;
· Electric convectors;
· Power supply is made by socket: 400V / 32A / 5pole;
· Dimensions: min. L = 7m, l = 3m, h = 2.82m

Personnel Flow Design
· Unidirectional flow: Controlled → Monitoring → Supervised
· Physical barriers: Between zones to prevent cross-contamination
· Clear markings: Floor arrows and zone identification
· Interlock system: Prevents bypassing monitoring station
Standards Compliance
· Electrical: IEC 60364
· Radiation Monitoring: IEC 60325, IEC 61098



DS 8 - Endowment: Particulate sampling/monitoring system

No need to purchase. 

Features:
· Sample: aerosols;
· High volume of air sampling in a short time;
· Long service life;
· High reliability;
· Reduced operating costs;
· Continuous operations;
· Programmable sampling intervals;
· Adjusting the air flow, depending on filter clogging;
· Constant air flow through the filter;
· Accuracy ± 5%;
· Interface: RS-485;
· Power supply: 230 VAC;
· Sample temperature range: from 50C to 500C;
· Operating temperature: from 50C to 400C;
· Flow rate: 40-150 m3/ h;
· Negative pressure max .: 2 kPA;
· Easy maintenance;
· Display: instant debit, no. total operating hours from start-up, sample temperature and pressure, status and error messages, etc.
· Textile filters for aerosols;
· Accessories: filter set, tripod, transport box.


DS 9 - Endowment: Radon monitor
OPTIONAL EQUIPMENT/ADD-ONS (Priced Options)
- Equipment that MAY be procured if funds available.
- Must be separately priced.

Features:
· High sensitivity at low chamber volume;
· Spectrometric analysis of Ra descendants with short lifetime;
· Measurement of the Thoron concentration (Rn-220);
· Minimum possible response time using Fast-Mode (90% of the final value within 10 min);
· No contamination by long living Ra daughters;
· Measurement range: 0-10MBq/ m3;
· RS-232 and USB interface for set-up and data transfer;
· Power supply: by AC/DC wall adapter and internal rechargeable battery (14 days of operation);
· Temperature sensor: from -200C to 400C;
· Sensor for relative humidity: 0-100%;
· Pressure sensor: 800-1200 mbar;
· Sampling interval: from 1 min. at 4 p.m.
· Non-volatile memory;
· Internal sampling pump: 0.30L / min continuous
· Internal buzzer for alert function;
· Software included.
· Dacă va fi achiziționat să poată fi integrat cu DS6.




DS 10 - Endowment: Portable contaminometer 
No need to propose.
Features:
- detects surface alpha and beta contamination;
- energy field:
• for beta radiation> 100 keV;
• for alpha radiation> 3 MeV.

- measuring range:
• 0 - 10000 cps,
• 0.4 - 4000 Bq / cm2 for low toxicity alpha emitters and beta emitters,
• 0.04 - 400 Bq / cm2 for other alpha emitters.

- detector window: minimum 100 cm2;
- detector type: scintillation detector or proportional gas meter;
- measurement efficiency:
• alpha: min 20% for alpha energy emitters up to 5.37 MeV,
• beta: min 20% for Cl-36 or Sr-90 and min 15% for Co-60.
- temperature range: -5 ° C to + 40 ° C;
- relative humidity: 20% - 80%;
- degree of protection, according to IEC 60529: 2004:IP 54;
- the alarm sound must be at least 60 dB;
- the power supply must be provided by a rechargeable or replaceable battery;
- the operating time must be at least 8 hours;
- the transfer of the recorded data will be ensured by RS 232, RS 485, Ethernet or USB.


DS 11 - Endowment: Large area portable contaminometer
No need to propose.

Features:
Monitor:
· Fast start up time: <15 sec.;
· Multiple probe host controller;
· Easy data transfer and instrument setup with standard PC web browser;
· Background subtraction mode;
· Large color touch screen;
· Display Units: Internal Detector: Sv/h, Sv or rem, rem/h. H*(10) ambient gamma dose equivalent rate (according to ICRP-60); 
· With external probes: c/s, Bqeq, Sv, Sv/h, Sveq, Bqeq/cm2, Sveq/h or cpm, rem/h, rem, R, R/h, DPMeq, DPMeq/100 cm2;
· Emitters: Gamma; 
· Detector: Geiger Mueller;
· Measurement Range: 0.05 µSv/h to 10 Sv/h;
· Audible Alarm: >85 dB at 30 cm, typical: 90 dB 
· Vibrator 
· Visual: Flashing red LED, alarm pictogram and screen display color (red) • Keyboard: Ruggedized silicon keyboard with six buttons: power, audio, light, up, down, enter;
· Operating Temperature: -20 °C to +50 °C (-4 °F to 122 °F); 
· Storage Temperature: -25 °C to +60 °C (-13 °F to 140 °F); 
· Relative Humidity: 10% to 95% at +35 °C – IP67 (waterproof down to 1 meter (3.4 ft) during 30 min.);
· Batteries: Integrated rechargeable batteries (Li-ion); 
· External Charger: 100-240 V ac/47-63 Hz.

Probe:
· Alpha/Beta/Gamma surface contamination measurement; 
· 100 cm² ZnS(Ag) scintillation detector; 
· Calibration via PC; 
· Easy removable grid for decontamination; 
· Ergonomic counting mode selector on probe body;
· Emitters: Alpha and beta-gamma 
· Detector: ZnS(Ag) adhered to 1.5 mm thick plastic scintillation material
· Detection area: 102 cm²
· Energy range: Beta > 150 keV, Alpha > 3 MeV, Gamma > 100 keV;
· Measurement range: 0 to 10000 c/s, 0 to 600 kcpm;
· Display: Provided by survey meter;
· Alarm setpoints: 10 values for each unit to display. Saved in probe memory;
· Temperature: -20 °C to +50 °C (-4 °F to 122 °F) use and storage; 
· Relative humidity: 10% to 93% at 35°C;
· Cleaning: Housing easy to decontaminate; 
· IP20.


DS 12 - Endowment: Portable gamma monitor

No need to propose.

Features:
· Fast start up time: <15 sec.;
· Multiple probe host controller;
· Easy data transfer and instrument setup with standard PC web browser;
· Background subtraction mode;
· Large color touch screen;
· Display Units: Internal Detector: Sv/h, Sv or rem, rem/h. H*(10) ambient gamma dose equivalent rate (according to ICRP-60); 
· With external probes: c/s, Bqeq, Sv, Sv/h, Sveq, Bqeq/cm2, Sveq/h or cpm, rem/h, rem, R, R/h, DPMeq, DPMeq/100 cm2;
· Emitters: Gamma; 
· Detector: Geiger Mueller;
· Measurement Range: 0.05 µSv/h to 10 Sv/h;
· Audible Alarm: >85 dB at 30 cm, typical: 90 dB 
· Vibrator 
· Visual: Flashing red LED, alarm pictogram and screen display color (red) • Keyboard: Ruggedized silicon keyboard with six buttons: power, audio, light, up, down, enter;
· Operating Temperature: -20 °C to +50 °C (-4 °F to 122 °F); 
· Storage Temperature: -25 °C to +60 °C (-13 °F to 140 °F); 
· Relative Humidity: 10% to 95% at +35 °C 
· IP67 (waterproof down to 1 meter (3.4 ft) during 30 min.);
· Batteries: Integrated rechargeable batteries (Li-ion); 
· External Charger: 100-240 V ac/47-63 Hz.


DS 13 - Endowment: Continuous hydrostatic level monitoring equipment

Features:
· The hydrostatic level of the deep water will be measured directly, in the existing observation boreholes;
· The device is equipped with a 4 mm or 10 mm stainless steel probe - which can be chosen depending on the diameter of the boreholes in which the hydrostatic level is monitored; The 10 mm probe has segmented weights for flexibility, which allows use at greater depths;
· Allows a very accurate measurement of the hydrostatic level, with an accuracy of 1mm;
· The bright LED and strong sound indicate the water level;
· The cable is clearly marked, with flexibility and high abrasion resistance;
· Operating temperature of reel: -20°C to + 50°C;
· Operating temperature of cable/ probe: -20 ° C to + 80 ° C;
· Reel IP rating: IP64 (dust and splash proof);
· Conductivity detection threshold:
             P10: 40 µS/ cm,
             P4: 100 µS/ cm.


DS 14 - Endowment: Multi channel analyser for gamma spectrometry
No need to propose.

Features:
· The multichannel gamma spectrometric system consists of: Detector, Cooling System, Electronics and Analysis software (such as Gamma Vision, MAESTRO-Pro, Genie 2000).
· Detector technical specifications:
· High purity germanium detector (GeHP), cooled with liquid nitrogen,
· Relative efficiency at 1.33 MeV, 60Co:> 15%,
· Resolution (FWHM) at 122keV: <1.3 keV, at 1332 keV <2.3 keV,
· Peak-Compton ratio> 50: 1,
· Integrated preamplifier.

· Electronic specifications:
· Integrated equipment including:
· High voltage source,
· Spectrometric amplifier,
· Multichannel Analyzer (MCA),
· Compatible with HPGe detector (if using non-standard connectors),
· Configurable via dedicated software, via USB, ethernet or RS232 connection.
· Analyses software:
· Allows the acquisition, display and analysis of gamma spectra,
· Includes modules for efficiency calibration, radionuclide identification, interference elimination, activity calculation, detection limit calculation,
· Easy-to-use interactive interface to the user.


DS 15 - Endowment: Low background gross alpha/ beta counting system  

Features:
To determine the gross alpha/ beta activity in wastewater and filters in the aerosol sampling system, the global low alpha alpha beta measurement system shall meet the following minimum requirements:
· equipped with dual detector, solid, with window, with multiple measurement modes (global alpha + beta, global alpha or beta, only beta / global alpha, plateau, background);
· dual detector, for the rejection / compensation of the natural background;
· provided with integrated lead screen to reduce the natural background;
· diameter of the active part of the detector of min. 2 inches (approx. 5.1 cm);
· high detection efficiency;
· discriminator module and integrated electronic modules, which provide the function of discrimination on types of radiation (alpha, beta) in real time;
· system suitable for measuring in 2 π geometry and in low background conditions the samples arranged on trays and filters;
· does not use gas detector, does not require gas supply;
· multiple measurement modes, preset and with the possibility of user definition, as follows: global alpha + beta, global alpha or beta, only beta / global alpha;
· manual sample handling system with supports and the possibility of measurement for samples of various sizes and filters (aerosols) of 47 - 50 mm;
· simultaneously measures and reports the alpha and beta radiation in the sample;
· desktop configuration, touch-screen control and microprocessor with memory and software included;
· internal microprocessor, for the control of the device parameters, of its operation and for the display, storage and data transfer, through an integrated software / firmware package;
· measurement quality assurance system included;
· small space;
· manual sample change system
· radiation background: alpha - <0.003 cps, beta <0.6 cps


DS 16 - Endowment: Thermo-luminiscence dosimeter for environmental monitoring

Features:
· Material calcium fluoride, manganese CaF2: Mn,
· Suitable for the environment and high dose applications,
· Emission spectra: 4400-6000ª,
· Energy response: 13keV / 60 Co,
· Sensitivity: 10 to 60Co in relation to LiF,
· Measuring range: 0.1 pGy to 100 Gy.

DS 17 - Endowment: Portable washbasin

Features:
· Does not require connection to the water and sewerage network;
· Two containers of 20 liters for drinking water, respectively wastewater that ensures between 40-60 hand washes per refill cycle;
· Durable wheels that ensure easy mobility in different spaces or situations of use;
· Requires connection to the mains;
· Automatic pump: comes into operation only when the battery damper is actuated;
· System: cold water
· Weight: 16 kg;
· Dimensions: width 40 cm, depth 50 cm, height 80 cm;
· Paper roll holder;
· Number of tanks: 1.


DS 18 - Endowment: Alpha probe
No need to propose.

Features:
· Unit to display: c/s, Bq, Bq/cm2 or CPM, DPM, DPM/100 cm2;
· Emitters: alpha;
· Detector: ZnS (Ag);
· Detection area: 102 cm2;
· Measurement range: 0 to 10 000 c/s (0 to 600 kcpm),
· Dead time: 2µs;
· Energy range: alpha ˃ 3Mev;
· Possibility to set alarm threshold;
· Calibration via PC;
· Power supply: supplied by the survey meter or PC (low voltage only): + 5;
· Winding cable: 0.7-1.5 m
· Operating temperature: - 20°C to + 50°C (- 4°F to 122°F),
· Relative humidity: 10% to 95% at + 35°C;
· Easy to decontaminate;
· IP 20.


DS 19 - Endowment: Beta probe
No need to propose.

Features:
· Unit to display: c/s, Bq, Bq/cm2 or CPM, DPM, DPM/100 cm2;
· Emitters: beta;
· Detector: 0.25 mm thick plastic scintillator detector;
· Large detection area: 102 cm2;
· Measuring range: 0 to 10 000 c/s (0 to 600 kcpm),
· Dead time: 2µs;
· Energy range: beta ˃ 150 keV;
· Possibility to set alarm thresholds;
· Calibration via PC;
· Power supply: supplied by survey meter (low voltage only);
· Operating temperature: - 20°C to + 50°C (- 4°F to 122°F),
· Relative humidity: 10% to 95% at + 35°C;
· Easy to decontaminate;
· IP 20.


DS 20 - Endowment: Alpha, beta, gamma probe
No need to propose.

Features:
· Display units: c/s, Bq, Bq/cm2 or CPM, DPM, DPM/100 cm2;
· Emitters: alpha, beta-gamma;
· Detector: ZnS (Ag) scintillation detector;
· Large detection area: 102 cm2;
· Measuring range: 0 to 10 000 c/s (0 to 600 kcpm),
· Dead time: 2µs;
· Energy range: beta ˃ 150 keV; alpha ˃ 3 MeV, gamma ˃100 keV;
· Possibility to set alarm thresholds;
· Calibration via PC;
· Power supply: supplied by survey meter or PC (low voltage): + 5;
· Operating temperature: - 20°C to + 50°C (-4 ° F to 122 ° F),
· Relative humidity: 10% to 95% at + 35°C;
· Easy to decontaminate;
· IP 20.


DS 21 - Endowment: Gamma telescopic probe
No need to propose.

Features:
· Display units: Sv/h, Sv or Rem, Rem/h;
· Measurement of the equivalent environmental dose H * (10) cf ICRP 60.
· Emitters: gamma;
· Detector: Geiger Mueller energy compensated;
· Sensitivity: 0.74 c/s for µSv/h (Cs-137);
· Measurement range: 0.1 µSv/h up to 10 Sv/h (10 µrem/h up to 1000 rem/h),
· Energy range: 36 keV range at 1.5 MeV;
· Calibration via PC;
· Power supply: supplied by the measuring device or PC (low voltage): + 5;
· Operating temperature: - 10°C to + 50°C (14°F to 122°F),
· Relative humidity: 40% to 95% at + 35°C;
· Easy to decontaminate;
· IP 54.



DS 22 – Equipment:  POWER PANEL TD1, TD2, TD3

Features:
· Mounting place – Inside, on the wall;
· Height - ≤ 800 m
· Temperature: minimum +5/ maximum +40 ºC
· Transport and storage: minimum +5/ maximum +40 ºC
· Relative Humidity of the air (at 40 ºC for 56 days) minimum 95 %
· Rated supply voltage, Un 230 V (±10%)
-    Supply voltage frequency, fn 50 Hz
-    Protective earthing bar (protective earthing conductor PE): material – copper
-    Power supply circuit panel - 1 piece
· single-pole switch
· rated voltage (Un): 230 V a.c.
· rated current (In): 25 A
· short-circuit current (Isc): 2 kA
-    Loads circuits - According to the single-line diagram:
· triple-pole / double-pole / single-pole switch
· rated voltage (Un): 230 V a.c.
· rated current (In):6A
· curve: C
· short-circuit current (Isc):  4,5 kA
-    Degree of protection: minimum IP 44.


[bookmark: _Hlk101173530]DS 23- Equipment: POWER PANEL TD4

Features:
· Mounting place – Outside, on a metal rack;
· Height - ≤800 m
· Temperature: minimum -25/ maximum +45 ºC
· Transport and storage: minimum -20/ maximum +55 ºC
-     Relative Humidity of the air (at 40 ºC for 56 days) minimum 95 %
-     Rated supply voltage, Un 230 V (±10%)
-     Supply voltage frequency, fn 50 Hz
-     Protective earthing bar (protective earthing conductor PE): material – copper
-     Power supply circuit panel - 1 piece
· triple-pole switch
· rated voltage (Un): 400 V a.c.
· rated current (In): 250 A
· short-circuit current (Isc): 25kA
- Loads circuits - According to the single-line diagram:
· triple-pole / double-pole / single-pole switch 400/ 230 V a.c.
· rated voltage (Un): 230 V a.c.
· rated current (In): depending on the consumer
· curve: C
· short-circuit current (Isc): 25 kA
· position signalling auxiliary contact: 1NI+1ND 
-   Earthing terminals: YES
-   Harmonic filter for UPS circuit
-   Degree of protection: minimum IP 54;
-   Maximum overall dimension:
· height 600 mm
· width 400 mm
· depth 300 mm


DS 24 - Equipment: UNINTERRUPTIBLE POWER SYSTEMS UPS1-1kVA, UPS2-3 kVA, UPS3-4 kVA, UPS4-5 kVA

Features:
· Mounting place – Inside, on the floor;
· Height - ≤800 m
· Temperature: minimum +5/ maximum +40 ºC
-     Relative Humidity of the air (at 40 ºC for 56 days) minimum 95 %
-     Power supply 230V/ 50Hz; single-phase;
-     Neutral arrangement - Solid grounding
-     Symmetric failure level of the system – 4,5 kA
-     Power variations: Volts: ± 5% Frequency: ± 5%
-     Battery voltage: 24 or 48 V
-     Battery voltage variation: -10/+18 %
-     Battery discharge limit: 80%
-     Output:
· Power supply: 230V/ 50Hz; 3 wires single-phase
· Output voltage setting: Volts: ± 5% Frequency: ± 1 Hz
-     Cooling: Fans
-     Inverter output: UPS1-1kVA; UPS2-3kVA; UPS3-4kVA; UPS4-5kVA; PF  0,9
-     Total harmonics <5%
-     Equipping with lead-acid electric batteries
-     Degree of protection: minimum IP 41;
-     Power isolation On / Off switch
-     Power supply indicator
-    Maintenance current selector/ fc load
-	Loading / Unloading ammeter
-	DC voltmeter
-	Battery Isolation/ Separator Switch
-	Static UPS / By-pass switch
-	UPS / By-pass selector switch
-	AC output voltmeter
-	AC output ammeter
-	Output frequency meter
-	Inverter operation indicator
-	Source synchronization indicator
-	Cooling - Forced (Redundant Fans)
-	Alarms for: Mains fault, Load fault, Low / high DC voltage, Inverter fault / error, Overload, By-pass load, Output voltage / frequency error, Power control fault, General alarm
-	Rear input / output cables.


[bookmark: _Toc208297065]4. ACCOMPANYING DOCUMENTS

The equipment will be accompanied by the following documents upon delivery:

· Certificate of Conformity and Equipment Warranty Certificate issued by the supplier;
· EC certificate of conformity issued by the manufacturer;
· Operating manual;
· Import Authorisation (if applicable) and Radiation Safety Authorisation.


[bookmark: _Toc208297066]5. DELIVERY REQUIREMENTS

The Supplier shall make adequate provisions to protect the equipment to ensure that on arrival at site and after possible outside storage, it will not have suffered corrosion or damage of any sort.

The equipment items which are delivered as loose parts and their components must be delivered in wooden boxes, secured and supported properly to protect them from vibration and mechanical shocks.

The complete delivery of the equipment will be accompanied by the documents requested at point 4.



[bookmark: _Toc208297067]6. QUALITY CONTROLS, CHECKS AND TESTS

Radiation monitoring system

Quality assurance requirements: ISO 9001:2015 Certificate.

When commissioning the dosimetry equipment, both pre-operational checks (visual inspections, completeness checks on multi-component equipment) and commissioning operations of the equipment according to the suppliers' recommendations shall be carried out.

During the maintenance and repair period, the beneficiary will ensure the metrological verification of equipment and measuring devices in accordance with the metrological standards in force.

The requirements of the equipment supplier's documentation shall be respected.


[bookmark: _Hlk101346466]Electrical system

Quality management (QM) will be carried out in accordance with ISO 9001/2008. The materials used must be accompanied by warranty certificates and product quality certificates.

Before commencing operations, the manufacturer shall submit to the beneficiary for approval his quality, checks and tests control plan.

If, as a result of quality, checks and tests control, defects and / or non-conformities have been discovered, the manufacturer will remedy them and their checks, re-checks and re-tests, carried out by the beneficiary's representatives, shall be carried out only at the manufacturer's own expense.

The work of assembling the appliances and equipment will be done in compliance with the applicable prescriptions and regulations, as well as the internal rules of the manufacturer. General arrangement and related specifications will be considered.

For the implementation and mounting of electrical installations, only materials approved in the country or imported products that comply with the corresponding internal norms and are approved in the Republic of Moldova and comply with the specific environmental conditions in which they operate shall be used.

The metal parts of the power panels that are not energized but can be accidentally energized are connected to the existing earthing terminals installation with OLZn 25x4 flat bar. 


Tests after mounting

The tests after mounting shall be carried out in order to ascertain the quality of the assembly of individual appliances and to take the necessary measures to remove any deficiencies.

The mounting organization will take over the components and appliances from the beneficiary accompanied by the quality attestation documentation and the related technical books or user manual.

Throughout the mounting and inspection, the mounting organization is responsible for repairing damage, breakdowns or damage to the devices received.

Throughout the mounting and inspection, the assembly organization is responsible for complying with the specific installation, inspection and maintenance requirements set out in the technical books or user manual of the suppliers of equipment and materials.


[bookmark: _Toc208297068]7. TRANSPORTATION AND HANDLING REQUIREMENTS

During transport and handling of the dosimetric equipment the manufacturer's recommendations shall be followed.

The requirements of the equipment supplier's documentation shall be respected.


[bookmark: _Toc208297069]8. COMMISSIONING REQUIREMENTS

Acceptance and commissioning will be made after it has been established that:
·  occupational health, safety and fire prevention requirements are met.

Before commissioning, the documentation following the equipment must be carefully consulted. Commissioning shall be carried out in the presence of the equipment supplier.

The requirements of the equipment supplier's documentation shall be respected.


[bookmark: _Toc208297070]9. OPERATING AND MAINTENANCE REQUIREMENTS

The equipment and appliances covered by this work require only routine maintenance operations as recommended by the equipment suppliers in the technical documentation delivered to the beneficiary.


During the maintenance and repair period, the beneficiary shall ensure the metrological verification of the equipment and devices according to the metrological regulations in force.

The requirements of the equipment supplier's documentation shall be respected.


[bookmark: _Toc208297071]10. TRAINING OF PERSONNEL FOR USE THE EQUIPMENT

Radiation monitoring system

The supplier is responsible for on-site training of the personnel designated by the contracting entity. The purpose of the training is to transfer the knowledge necessary to operate the equipment. The training will be organized after installation and testing of the equipment. 

The service will be carried out by personnel qualified and authorized to provide service/training/technical assistance for the equipment covered by the contract. 

The supplier's personnel who will provide the training service must be qualified/ authorised to provide the required services.


Electrical system

The beneficiary will provide specialized staff in the execution and operation of electrical installations. The duties of the staff are:

• operational maintenance and routine maintenance of electrical installations;

• execution of works for overhaul, repair and remedial of possible damages, in order to maintain the installations in proper condition.

In order to carry out the activity properly, it is necessary for the specialized staff to be physically and mentally healthy, without infirmities that would hinder them in their professional activity. Staff must have technical and job protection knowledge appropriate to the function they perform. The operative staff and the technical staff are periodically subjected to medical attestation and examination.

In order to employ the staff in an activity in which they will work independently, they will be trained and every six months the specialized commissions will check:

• the professional knowledge and the obligations incumbent on the maintenance electrician from the normative acts in force related to the activity carried out;

• knowledge of the rules of labor protection, the dangers of injury and the conditions for providing first aid;

• knowledge of fire safety regulations, the possibilities of fire in the respective installations and the means of fire alarm and extinguishing.


[bookmark: _Toc208297072]11. GUARANTEES

The warranty period for radiological monitoring equipment is min. 12 months from the delivery and commissioning of the system. The warranty period for the modular container is 36 months.

The supplier will guarantee that the products supplied under the contract are new, have been checked/ tested at the manufacturer prior to delivery and operate in compliance with the manufacturer's technical specifications.

While the equipment is under warranty, the purchaser will notify the supplier in writing if any defects occur and the supplier will remedy the defect or replace the product at no additional cost to the purchaser.

The warranty period for electrical equipment is 24 months from the date of receipt or 36 months from the date of delivery of the products.


[bookmark: _Toc208297073]12. LANGUAGE OF THE TENDER DOCUMENTATION, OFFER, CONTRACT AND RELATED DOCUMENTS

 English/Romanian language.


[bookmark: _Toc208297074]13. CONFIDENTIALITY OR OWNERSHIP CLAUSES 

[bookmark: _Hlk100650956]The Contracting Parties will sign the Confidentiality Agreement which aims to protect unclassified data and information, property of “Special Objects 5101 and 5102”, data and information to be accessed/used by the contractor during and in connection with the performance of the contract with “Special Objects 5101 and 5102”.

Formular TH-18D, Rev.3
            Nume fişier:SMMO_LIC

