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Minimum functional requirements for technology
1. Definitions of terms
Valid coins – genuine legal koruna coins issued by the Czech National Bank.
Invalid coins – genuine koruna coins issued by the Czech National Bank, which ceased to be legal tender pursuant to legislation.
Other coins – coins sorted out by the machine for manual handling.  They include invalid coins, counterfeits, altered coins, foreign currency coins, technical counterfeits, industrial products, or coins, the characteristics of which the machine is unable to authenticate. 
Coin authenticity characteristics – machine-readable coin characteristics checked by an optical, electromagnetic or other sensor. 
Fit coins – valid coins whose circulation characteristics comply with the criteria for further circulation after processing at selected sorting quality (sorting level). 
Unfit coins – valid coins whose circulation characteristics do not comply with the criteria for further circulation after processing at selected sorting quality.
Coin circulation characteristics – characteristics specifying the manner and degree of coin wear or damage.
Coin deposit – a certain number of coins of 1–6 denominations from a single client processed at the same time using one machine.
Technology – comprises a device with electromagnetic checking, a device with optical checking and a coin packaging line. 
Device with electromagnetic coin checking – a standalone machine with electromagnetic coin checking, a coin lift and a distribution device. 
Machine with electromagnetic coin checking – a standalone machine for the processing and sorting of coins from circulation by denomination with the function of checking the electromagnetic properties of the coins according to specified criteria.
Distribution device – a standalone device connected to the machine with electromagnetic coin checking to enable it to accept coins from the machine’s distribution channels and route them into six EBKV containers. 
Coin lift for electromagnetic checking – an automatic vertical conveyor of loose coins from the EBKV containers to the point of entry of the machine with electromagnetic coin checking.  
Device with optical coin checking – a machine with optical coin checking, fitted with a coin lift at the entry to the machine. If the device requires the supply of compressed air, a compressor including accessories is also part of the device.
Machine with optical coin checking – a standalone machine for the processing of coins from circulation with an optical function for checking the coins’ circulation and authenticity characteristics according to specified criteria.  
Coin lift for optical checking – an automatic vertical conveyor of loose coins from the EBKV containers to the machine with optical coin checking or from the coin hopper to the automatic coin packaging device.  
Coin packaging line – an automatic coin packaging device with follow-up checkweigher with a labelling device with a roller conveyor at the end. There is a conveyor between the automatic coin packaging device and checkweigher. If the device requires the supply of compressed air, a compressor including accessories is also part of the device. The coin packaging line is connected to the device with optical coin checking. It is connected using a coin lift or conveyor from the output of the device with optical checking to the input of the automatic coin packaging device.
Automatic coin packaging device – a device for the automatic portioning of a specified number of coins (500 or 1,000) and their packaging in a plastic bag. The bag is created by welding plastic film.  
Checkweigher with label printer – an automatic programmable device for checking the correct number of coins in a bag by weighing it using a weighing bridge which automatically removes faulty packages from the main track.  If the weight of the coin bag is within the specified weight range, the bag continues along the track and is labelled with data on the content and current weight of the coin package. In the opposite case it is removed from the track and is not labelled.     
Conveyor for packed coins – an automatic conveyor for bags of coins connecting the automatic coin packaging device and the checkweigher with label printer. 
Roller conveyor for packed coins – a conveyor for bags of coins connected to the output of the checkweigher and the label printer. The height of the bags with packed coins above the floor must facilitate operation by a standing operator. 
EBKV container – a container for collecting and storing loose coins with a total weight of up to 500 kg including a metal pallet.    
IS SZP – the CNB’s information system Správa zásob peněz (Cash management system).

2. Requirements for installation of devices in the coin processing rooms
General requirements for communication routes and the orientation of, and links between, the machines within the devices 
· The device with electromagnetic coin checking, the device with optical coin checking and the coin packaging line, as well as their individual components, shall be positioned relative to each other in the coin processing rooms to enable the creation of the necessary communication aisles, service, operation and handling areas in accordance with Government Regulation No. 101/2005 on more detailed requirements for workplaces and the working environment and ČSN 26 9010 standards on materials handling, wides and heights of roads and aisles.
· The handling and transport of the EBKV containers to the coin lifts and the distribution device shall be performed using an electric low-lift truck. 
3. Performance requirements 
· In multidenominational mode, the machine with electromagnetic coin checking shall process six denominations – CZK 1, CZK 2, CZK 5, CZK 10, CZK 20 and CZK 50 – in a single batch at a speed of at least 2,000 coins per minute. The machine with optical coin checking shall process the CZK 1, CZK 2 and CZK 5 denominations at an operating speed of at least 1,500 coins per minute, and the CZK 10, CZK 20 and CZK 50 at a speed of at least 1,300 coins per minute. 
· The automatic coin packaging device shall reach an operating speed that does not lower the performance of the machine with optical checking.
· The operating speed of the checkweigher with label printer shall be higher than the speed of output of bags with coins from the automatic coin packaging device. The checkweigher shall weigh bags of all the processed denominations of Czech coins.
· The coin lifts shall reach operating speed that does not lower the performance of the individual device components.
4. Functional requirements 
· The operation of the technology, including the operation of environmental technology (e.g. air conditioning), shall not exceed limits for the second work category in accordance with Decree No. 432/2003 Coll.,  laying down the conditions for the classification of works into categories, the limit values for biological exposure test indicators, the conditions for the collection of biological material for carrying out biological exposure tests and the requirements for reporting work on asbestos and biological agents.
EBKV container

· The total height of the EBKV container without the CNB’s external metal pallet, or with an integrated pallet, shall not exceed the height of the EBK container. The external width and depth of the EBKV container and the location of the anchoring spikes and holes shall be identical to that of the EBK containers to ensure modularity and mutual stackability of the EBKV and EBK containers. The width of the EBK container shall be 800 mm, the depth 600 mm and the height 650 mm without spikes. 
· The EBKV container shall be designed so that it can be safely stacked when full in a stack of five containers filled with coins. Container stacking shall not affect the dimensional stability and safety of the structure of the EBKV container. 
· The containers shall facilitate handling, i.e. movement along the communication routes and the coin processing room and positioning at the coin lift using an electric low-lift truck. The container shall have an integrated pallet or shall facilitate handling on the CNB’s external metal pallet. 
· The containers shall facilitate handling and stacking using the CNB’s electric high-lift trucks with special forks for loading containers by the side edges.
· A full stack of containers (comprising the maximum number of containers permitted in the CNB’s vault management system) shall be stable and allow movement and driving the motorised chassis of the CNB vault. 

· The EBKV container shall be designed so that it can be connected and emptied using the Supplier’s coin lift.
· The inside of the EBKV container and the connection to the coin lift shall be free of pockets, folds and other unevenness in which loose coins could get stuck. When the container is being emptied, spontaneous discharge of the content shall be ensured using inclined slides.
· The EBKV container shall be designed so that no gaps arise between the container and the filling hole lid or the outlet slide valve when closed and tightness of the closed container is ensured.
· The filling hole shall be located in the upper wall of the EBKV container.           
· The locking mechanism shall prevent the closing lid from opening when closed.  
· The operation and handling of the outlet slide valve, the filling hole cap and the locking mechanisms shall run smoothly, shall not require finding a working position or setting of clearances, and shall be intuitive and easy to use. The locking mechanisms and lids shall be sufficiently resistant and designed for heavy operation.

Machine with electromagnetic coin checking

· The machine shall have an in-built sensor checking the electromagnetic properties of the coins being processed.
· The machine shall process coins in multidenominational mode in a single batch, sort and count them by denomination, and check their authenticity. 
· For valid coins (regardless of their fitness), one separate output distribution channel leading via the distribution device to a separate EBKV container shall be available for each denomination of the Czech currency. The machine shall send other coins to a joint output distribution channel for manual handling.
· The machine shall visually signal that an EBKV container or the collecting container has been filled with the specified number of coins. The filling of an EBKV container shall not be a reason to stop the processing of the other denominations.
· The machine shall be able to process coins at least within a diameter range of 16–28 mm.
· The machine shall be able to process coins at least within a thickness range of 1.5–2.6 mm.
· The machine shall be designed to allow the operator to work in standing position.  
· The information system of the machine shall distinguish between at least two user levels. 
· The machine shall communicate with the operator in Czech.
· The machine shall enable the on-line transfer of data files on the deposits processed using a data connection to the CNB’s IS SZP information system.  
· It shall be possible to adapt the machine for the processing of euro coins.  
· The machine shall enable connection to a printer.    

Distribution device 
 
· Conveyors shall ensure the distribution of coins from the machine with electromagnetic checking to EBKV containers. In both the multidenominational and single denominational coin processing mode, the conveyor capacity shall be sufficient to remove coins using the machine so that the output of the machine is not clogged with unremoved coins.   
The construction of the device shall be adapted to ensure that coins do not fall down, get stuck or jammed or otherwise obstruct the distribution channels.  

Machine with optical coin checking 

· The machine shall have in-built optical sensors for checking the coin image, the coin diameter, and the colour and quality of the surface of the obverse and reverse side. The machine shall check these parameters on the whole area of both sides of the coin being processed. The machine shall use the values detected to check the authenticity, validity and fitness of coins for further circulation. 
· The machine shall be able to distinguish genuine domestic coins fit for further circulation from genuine domestic coins unfit for further circulation, foreign currency coins, counterfeits and other objects. 
· The machine shall process coins of the required denomination, check their authenticity and fitness and count them, i.e. determine the number of coins sent to the individual distribution channels. 
· One separate output distribution channel shall be available for coins fit for further circulation. The machine shall send coins unfit for further circulation and other coins to a joint distribution channel for manual handling.  
· The machine shall be able to process coins in the diameter range of at least 16–28 mm.
· The machine shall be able to process coins in the thickness range of at least 1.5–2.6 mm.
· If the construction of the machine and regulation of the input of coins for processing so allows, the volume of the machine’s hopper may be minimised, or the hopper can be left out completely and the coin lift at the input of the machine may be connected directly to the feeder (e.g. vibrating) conveyor controlling the supply of coins to the carrying belt.
· The machine shall be designed to allow the operator to work in standing position.  
· The machine’s information system shall distinguish between at least two user levels.
· The machine shall communicate with the operator in Czech.
· The machine shall enable the on-line transfer of data files on the deposits processed using a data connection to the CNB’s IS SZP information system.
· It shall be possible to adapt the machine for the processing of euro coins.  
· The machine shall contain a software application enabling changes to the sorting quality level settings as regards fitness of coins for further circulation. 
· The machine shall enable connection to a printer.    

Device with optical coin checking and coin packaging line
· These two devices connected in a single unit shall ensure automatic coin sorting and subsequent coin packaging. 
The operator shall perform the following operations:
- connecting the EBKV container with unprocessed coins to the device with optical checking,
- setting the denomination to be processed, operator login, etc., 
- removing unfit and other coins from the device with optical coin checking,
- starting and stopping the processing of a deposit in the device with optical coin checking,
- removing packages of fit coins from the roller conveyor at the output of the coin packaging line, 
- removing faulty packages of fit coins removed by the checkweigher from the main track, 
- removing remaining fit coins from the coin packaging line upon completion of the processing of coins of the specified denomination.

Automatic coin packaging device
· The automatic coin packaging device shall be a fully integrated automatic system for the packaging of loose coins in bags by denomination (CZK 1, 2 and 5 coins shall be packed in bags of 1,000 coins, and CZK 10, 20 and 50 coins in bags of 500 coins). 

Packaging material for the automatic coin packaging device
Technical requirements for packaging material
1) health safety, i.e. handling without the necessity for personal protective equipment,
2) the material shall not present an increased fire risk during storage and standard operation,
3) transparency,
4) colourlessness,
5) resistance to damage to the package after falling from a height of 80 cm.
Information on coin packaging
The specified number of coins shall be counted for the packaging of coins (CZK 1, 2 and 5 coins shall be packed in bags of 1,000 coins, and CZK 10, 20 and 50 coins in bags of 500 coins). A packed bag shall be perforated with a small hole to equalise internal and external pressure, and then sent for a weight check and labelling.  

Checkweigher with label printer
· The checkweigher with label printer shall be a fully integrated automatic system for weight checking within a specified weight range and for labelling coin packages (CZK 1, 2 and 5 coins shall be packed in bags of 1,000 coins, and CZK 10, 20 and 50 coins in bags of 500 coins). If the weight of the package is outside the specified range, no label shall be printed and the system shall automatically remove the package from the main track. The weighing capacity and weighing accuracy shall enable the required coin packaging range for each denomination to be set independently (this shall be set following the delivery and putting into operation of the checkweigher). 

· Example of setting the weight range for packages of individual coin denominations:

	Denomination
	Minimum package weight (kg)
	Maximum package weight (kg)

	CZK 1
	3.605
	3.608

	CZK 2
	3.707
	3.710

	CZK 5
	4.801
	4.809

	CZK 10
	3.779
	3.785

	CZK 20
	4.257
	4.264

	CZK 50
	4.840
	4.850



· A label shall be printed for each coin package with the information specified below:

line 1 ČNB – fixed text
sekce peněžní – name of the organisational unit where the printer shall be located. It shall be possible to modify the text.
line 2 1000 ks – number of coins.
2 Kč – coin denomination.
2 000 Kč – total value, calculated by the printer as the number of coins multiplied by the denomination.
line 3 04.06.18 13:07 – current date in the dd.mm.yy format and time in the hh.mm format shall be automatically printed by the printer.
167 – number of the first operator of the printer, to be entered by the operator using the keyboard or control panel. 
133 – number of the second operator of the printer, to be entered by the operator using the keyboard or control panel.
line 4 Warning (“Nesouhlasí-li hmotnost, neotvírejte!”). This is fixed text, and the value is set by the technician [“Do not open if the weight does not match!”].
line 5 Bar code (07100115131204000027) supported bar code:   Code 128 
the first eight digits shall be fixed and are set by the Supplier’s technician according to the Contracting Authority’s specific instructions, 
the following six digits shall be generated automatically by the printer from the current date,
the following six digits shall be generated automatically by the printer from the print serial number on that day, 
the last two digits shall be calculated by the printer as a checksum. The preceding 14 digits of the bar code shall be used to calculate the checksum. These 14 digits shall be divided by 97 and the remainder shall be subtracted from 97. The result of the subtraction shall be used as the checksum. For example, the operation performed for the number 07100115131204000027 shall be 15131204000027 : 97 = 155991793814. The remainder is 69 and is used in the subtraction 97 – 69 = 28. The result is a checksum of 28.

Sample label:

 ČNB sekce peněžní 
        1000 ks              2 Kč  	     2 000  Kč
         04.06.18 13:07    4603 g        	167 133
                   Nesouhlasí-li hmotnost, neotvírejte!
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Technical parameters of the printer

· printing method:			thermal-transfer printing
· resolution:                            		min. 300 dpi
· supported bar code:    			Code 128 
· minimum label width:    		60 mm
· minimum label height :   		40 mm 
· minimum band width :    		60 mm 
· label material: 				Polyfoam
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