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Introduction

The Banco de la República de Colombia (hereinafter, “THE BANK”) is presently starting the operation of a new facility in Bogota, Colombia, known as the Cash Management Centre (hereinafter, the “CMC”). This facility will house several of the bank’s dependencies, including the Treasury and the Printing Press as well as the Research and Development operations. 

This paper has been structured to provide information on the following six themes:

1. Justification

2. Description

3. Cash Handling System

4. Processes to be automated

5. Cash Handling Operations

6. Colombian Cash Management Benefits

1.   Justification

The project’s implementation addresses the limitations affecting the dependencies of the Printing Press and the Treasury as regards safety and efficiency of operations. These limitations have been identified as follows:

· The Printing Press used to have space limitations: its original installations were vertically arranged, had inadequate vaults and storage areas, no loading and unloading bay, and the production lines required new equipment.

· Space limitations in the Printing production line did not permit the installation of new machinery of greater capacity, and therefore did not ensure the supply of the increasing demand for banknotes.

· There are two sites for the operation of the Treasury Department (hereinafter, “TD”): the first is the site where the reception and payment to Banks takes place, with room for only four armoured vehicles and which occupies the public access route of vehicles waiting in line, thereby generating hazards. Processing and verification of the deposits received from the Banks is carried out in the second site. This situation results in a very inefficient system and requires a high volume of transfers between the two sites.

· Multiplicity of transfers: The fact that the Printing Press and the TD are in different sites leads to a large number of transfers between the different sites and therefore to an increase in security hazards and a hindrance to process efficiency, as well as generating high transportation costs.

· Inefficiency in the management of the vaults: Given the technological conditions in force when the Main Building was erected, several vaults were built. Today, the current design of the vaults makes it impossible to adopt the latest technological advances made in the handling and storage of banknotes, and thus efficiency improvement of the current processes is almost impossible.

Accordingly, the purpose of the CMC is to provide better service for the areas involved. At the same time a higher security level will be provided and the efficiency of the CMC’s essential activities will be maximised, by physically integrating banknote production into the operations of the TD supported by research and development activities.  

The CMC has a total area of 62,417 square meters (37,235 of constructed area and 25,182 of exterior areas), where the following dependencies shall be located:

a) Printing Press, together with its support and storage areas.

b) Treasury, with the Bank Payment and Reception areas, and the banknote destruction installation on the first floor, and the Processing and Counting Areas on the second floor together with the Banknote Vault.

c) The Administration Building, where the administrative offices of the previously mentioned dependencies shall be located, together with the Computer Centre and the Banking Contingency Area.

d) The Technical Basement, housing the technical equipment for the functioning of the complex.

2.     Description

The CMC will integrate the TD and Printing Press areas. Several processes will be automated in this Centre in accordance with the current guidelines for these areas applied in countries such as the United States and Canada, amongst others. 

In this new facility THE BANK will have a service area and a basement, internal access and parking spaces, plazas and personnel circulation areas, green areas, the Main Vault, the Printing Press, the TD, the Administrative and General Services Building and the Security area.  

As regards the security of the CMC the following are foreseen: 1. Four physical security level compounds for the perimeter area: 2. External wire fencing. 3. Slope, 4. Anti-attack pit (to prevent vehicle penetration) and 5. Hauling Track. 

2.1. Printing Press

The CMC is designed to operate with two production lines

The Banknote Printing Press area consists of three areas: production, storage and support services. 

2.1.1. Production characteristics

The production area is 45 meters wide and has a length of 120 meters on a single level with a height of 8 meters. The organisation of the production area is based on a lineal system, with the paper acclimatisation, drying, counting and control areas required for each step of the process being located in the middle. This system saves space, and permits flexibility and correct performance. In addition this system guarantees that each machine has the optimum space necessary to develop its processes.  

The CMC is designed to operate with two production lines; the first one is equipped with new machinery, consisting of large-printing format and higher speed equipment. The first line has replaced the machinery with a half-life of more than 25 years of use. The second production line is composed of currently operating equipment that has already been improved by means of an overhauling process.

The printing equipment is permanently installed; therefore the flooring has been designed in accordance with the equipment’s positioning. Experiences of other banks have shown that such equipment is rarely moved.

2.1.2. Storage characteristics

The loading platform of the Printing Press is flexible in order to be able to accommodate different types of trucks: vans, 5 and 50 ton trucks. It will be possible to unload tractor-trailers from the sides or from the back. 

Independent rooms for paper and printing inks storage with vault UL-2 characteristics, and fuel and chemicals storage rooms with anti-explosive walls have been built. 

2.1.3. Support Services

The support services area is located on the side of the production area, where the electrotyping and photo-mechanic processes, inking rollers and general workshops are located. 

2.2. Treasury Area

The Treasury Area has two levels. The areas for payments and receipt of deposits from financial entities are located on the first level, as well as the areas for management and deposit of coins. A loading and unloading area for armoured vehicles has been created for this purpose. The areas for note-bills sorting are located on the second level together with their respective operative dependencies. 

2.2.1. Payment to and Receipt from Commercial Banks

The area for armoured vehicles has been built allowing for expansion. Two (2)-unloading bays will be destined for the armoured vehicles that transport coins in the Receiving and Payment areas. The coin tractor-trailers unloading area may be used as another locked site, since it is located on the armoured vehicles unloading side.

2.2.2. Metallic Currency

The metallic currency vault has the UL-2 security characteristics with a capacity for holding 60 million pieces and a weight ranging from 400 to 500 tons. It is independent from the main vault where only banknotes will be stored. The coin vault has been built although  coin management may be contracted out to private companies. 

2.2.3. Main Vault 

A single banknote vault has already been built within the Treasury area, which is proposed as part of the process and is highly automated with modern systems for the movement of securities (cranes and robots). As part of the process, the vault will serve the Printing and Treasury areas.

This vault has a 1.000 million-piece storage capacity with dimensions of 65 meters in length, 18 meters width and a clearance area of 14 meters and is located 6 meters under the basement level. 

2.2.4. Banknote Sorting Process

The sorting area is located on the second level and is designed for ten (10) sorting machine rooms; currently there are six rooms.  It may be arranged as a single space (in which case it would be important to consider the noise level), or with partial divisions. 

Before starting the sorting process the cash has to be prepared. A room to carry out this operation has been designed for this purpose. The sorting area has offices for the personnel that supervise the in-line banknote destruction. 

2.2.5. Routes for the Treasury Process

In order to optimise the operation of the TD, a mixed system for the management and storage of securities (sub-containers, boxes and containers) has been adopted. This decision is based on the following aspects:

· Economy: The sub-containers are expensive (the cost of each sub-container is initially estimated between 60 and 100 US$).

· Experience of other Central Banks: The experience of other Central Banks shows that many of the investments that apparently and theoretically should function well; do not do so, when they are implemented. In many practical cases systems have been replaced by other less sophisticated and more efficient systems. 
· Research and Development of the systems: Recommendation of the other Central Banks visited is that automated systems must be considered for the management of securities (banknotes), but gradually and in accordance with the needs of the area. Therefore a mixed system for the management of securities will be implemented and new systems according to the requirements of the different areas will gradually be introduced.
3. Cash Handling System

The Cash Handling System integrates the processes of processing, destruction, storage, distribution, production, movement and handling of banknotes, with the highest standards of security, safety, efficiency, and reliability.

The following table shows the specific objectives and goals supported by each process:  

	Specific Objectives MHS
	Goals of the Industrial and Treasury Deputy Management

	Integration of the activities of production, processing, destruction, storage, distribution, movement, and handling of banknotes currently being performed in different places.
	Efficiency in the production, processing, destruction, storage, distribution, movement, and handling of banknote operations.

	Automation of the handling of banknotes by implementing this Subproject.
	Efficiency and reliability in daily processes of handling and distribution of currency.

	Implementation of an automated Material Handling System with the highest security and efficiency standards. 
	Security in the currency handling processes.


With the implementation of this system THE BANK is achieving the highest standards of efficiency, reliability and security in the handling of currency. The system is therefore deemed as strategic for the planning of THE BANK’s current and future development and, furthermore, forms part of the critical pathway within the overall Industrial Complex. 

3.1. Main Components of the CHS

The MHS for the automated vault must identify, move, store, retrieve and control in real time the inventory of banknotes and other securities stored in pallets and containers. The CHS specified in this document is composed of the following components:

 SHAPE  \* MERGEFORMAT 



The Bank Industrial Complex contemplates a large vault where the storage and retrieval of Banknotes will be performed by means of an automated system, namely, the AS/RS (Automated Storage and Retrieval System). 

The vault occupies a space with a height of approximately 18-m, in a single volume that will have two levels of access and one basement. In each of the access levels there are Pickup & Delivery Stations (P/D Stations). The movement of loads between the different operation rooms of the TD and the P/D Stations will be carried out in Automated Guided Vehicles (AGVs) in synchrony with the AS/RS.   

The movement of AGVs, AS/RS and security gates, as well as the management in real time of the banknotes and other load inventories, will be controlled by a software application, which hereinafter shall be identified as Transport Control System (TCS). 

The controls for the manual movement of the AS/RS system shall be located in the vault’s basement.
3.1.1. Automated Storage and Retrieval System (AS/RS)

The banknote vault will function based on a system of three aisles of double–depth rack able to store 2,976 loads in containers or pallets. The AS/RS will include one rack with six double-depth rows, with eight height levels, where three AS/RS machines will operate in three aisles supported by rails at the level of the vault’s basement.

The AS/RS machines will be un-manned and will be guided by top and floor guide rails and controlled by the TCS in real time. The AS/RS machines must interface with the AGVs in the first and second levels of the vault.

3.1.2.
Automated Guided Vehicles System (AGVS)

The concept of the automated handling of materials is based on the use of fork truck type AGVs for moving loads one-at-a-time in containers or pallets. The AGVs must be able to pick up the load from the floor level. A total of four AGV will function initially; two on the first floor and two on the second floor, with the possibility of two additional AGVs per floor, for the management of future increases in the volume of movements.

The AGVs will be compact and highly manoeuvrable. They will be able to pick up and deposit the loads at floor level except in the P/D stations of the AS/RS located in the mezzanine of the vault on the first and second floors, which will be above the floor level.

The AGVs will move across hallways that will be also used by THE BANK’s personnel, safety measures will therefore be needed in the AGVs. In order to organise the trips of the AGVs easily in the future as well as to minimise problems with floor maintenance, the AGVS will be equipped with laser guidance system technology. 

The AGVs will include automatic battery charging technology in order to avoid battery replacement during the day-to-day process.

Each AGV will include bar-code-scanning equipment to verify the number of the container or the pallet every time one of these is picked up. Additionally, the AGV will pass through a sizing/scanning station located outside of the vault to verify the bar code of the container or pallet and to ascertain the size of the load. The sizing/scanning stations located on each floor interface with the TCS.

3.1.3.
Transport Control System (TCS)  

The TCS (software and hardware) will control and manage the whole MHS, by sending an opening and closing signal to the access doors. The TCS will control at all times and in real time the movement of the AGVS and the AS/RS, manage the sizing/scanning system, control the inventory in real time and will be able to generate plain files for other applications of THE BANK. Personnel from the Treasury Department will directly enter the load movement requests into the TCS from their PCs.

4. Processes to be automated 

The CHS will support the different processes carried out in the Treasury, which can be classified in four general groups:

· Exchange between Treasury and Printing Press

· Payment and Receipt of Banknotes

· Processing of Banknotes

· Destruction of Banknotes  

The following is a brief description of each of these groups. 

4.1. Exchange Treasury/Printing Press

The Treasury/Printing Press Exchange Room serves as a point of exchange between the operations of the Treasury and the Printing Press and the doors will be interlocked, preventing them from being opened simultaneously. All new banknotes, coming from the operations of the Printing Press, and that are not yet in circulation are taken to the Exchange Room in pallets or in containers by the Printing Press operators by fork lift truck, where they are picked up by an AGV for storage in the Treasury vault, pending their final assignation.

All banknotes in process of production are likewise delivered by the Printing Press operators to the Exchange Room in pallets or containers and are picked up by an AGV and taken to the Treasury vault for temporary storage. Later, they return to the Printing Press through the Exchange Room for final processing and packaging.

The various Printing Press papers to be destroyed (remains of security sheets, testing sheets, trims or borders, faulty new banknotes), are delivered by Printing Press operators to the Exchange Room in containers and are picked up by an AGV and taken into the Treasury vault or to the Destruction Room.

The Treasury/Printing Press Exchange Room is located on the first floor of the building.

4.2. Payment and Reception of Banknotes  

The payment and reception operations of banknotes are essentially the functions associated with a banknote distribution centre.

New banknotes that are not yet in circulation arrive at the Printing Press through the Treasury/Printing Exchange Room by fork lift truck in pallets or containers and are taken by the AGV to the vault for storage by means of the AS/RS system.

Used banknotes are received from depository institutions (Commercial Banks or Securities Transporters) in an armoured vehicle and are stored in the payment and reception Rooms. The proof of receipt is verified and the banknotes are placed, according to their denomination, in containers to be taken immediately by the AGV for storage in the Vault by the AS/RS system, pending processing and final disposition.

In the case of banknotes leaving the Vault, banknote orders are prepared in the Paying Preparation Room at the request of Commercial Banks or Securities Transporters. Previously prepared payments may be sent directly to the payment and reception Rooms for delivery to the representatives of the Commercial Banks or the Securities Transporters, or they can be returned to the vault for later delivery. 

The dispatch of banknotes to the branches of THE BANK is prepared in the Banknote and Metal Coins Preparation Room and is delivered to the Bank’s transportation representatives.  

The operations of banknote payment and reception will be carried out on the first floor of the Treasury building.

4.3. Processing of Banknotes 

The operations involved in the processing of banknotes are authentication, classification, counting and destruction of deteriorated banknotes, which will be carried out for the banknotes deposited by the transporters or Commercial Banks in the banknote receipt operations.

The banknotes deposited by the transporters or Commercial Banks are retrieved from the vault by the AGV mainly on a FIFO (First In - First Out) basis and according to denomination and are delivered at Processing Preparation Room where they are prepared for processing and placed into trays.

The banknotes prepared in trays are introduced into the containers and are taken by the AGV to the Automated Processing Rooms or may be returned in the containers to the Treasury vault for storage and later delivery in the mentioned rooms.

The banknotes that are prepared are delivered by the AGV at the Automated Processing Rooms where they are processed (authenticated, classified, counted, and destroyed) in automated processing machines. Unfit banknotes are destroyed on-line in this Automated Classification equipment, and the debris (granulated banknotes) is automatically sent through a pipe to be picked up in residue bags in the basement of the building.

Some banknotes are removed by a classifying machine as discriminated banknotes and are returned by the AGV to the Treasury vault for storage and later delivery to the Manual Processing Room.

Fit banknotes resulting from the automated or manual processes are packed in bags with security seals and are delivered by the AGV in containers to the Treasury vault for storage for banknote payment operations.

The banknote preparation operations, automated and manual processing will be carried out on the second floor of the Treasury building.

4.4. Banknote Destruction 

Off-line destruction operations are performed for those banknotes that are found to be unfit for re-circulation in the manual sorting processes.

Unfit banknotes are removed from the vault mainly on a FIFO basis and are taken by the AGV in containers to the Destruction Room. After the banknotes have been destroyed, the empty containers are returned by the AGV to the Treasury vault. 

Off-line destruction operations are carried out in the Destruction Room located on the first floor of the Treasury building.

5. Cash Handling Operations
5.1. Cash Pre-load

In order to minimise the movement requirements during rush hours, the Bank will make use of the concepts of “pre-load” and “post-load”.

Approximately one hour before operations are started, the AS/RS system will retrieve the containers and pallets from the vault and move them automatically with the AGVS to the rooms where they are required.

All the Pickup/Delivery stations in each room can be used to deliver and pick up loads during the pre and post-load. For security reasons, the rooms must be free of the Bank’s personnel.

When the operators arrive, they will come into the rooms, change the status of the room to “busy”, and will scan the bar codes and seal ID of the loads to verify that the loads are in the rooms and the seals are intact. 

When the status of the room is changed to “busy”, the AGVS will only have access to the loads at the primary picking up or delivery stations.  These primary stations must be installed next to the entrances to each of the rooms to prevent the AGV from causing injuries to the Bank personnel. 

5.2. Treasury / Printing Exchange Room

The Treasury / Printing Exchange Room is located on the first floor of the building and will serve as an exchange point between the Treasury and the Printing Press operations. The doors will be interlocked, preventing them from being opened simultaneously.  Then, the Printing Press will deliver the new banknotes, the banknotes in process of manufacture and the material for destruction.

The new banknotes produced having as their final destination the financial entities and operations of the Bank in Bogotá will be packed in ten-bundle packages and will be placed in containers (each bundle contains one thousand banknotes).

6. Colombian Cash Management Benefits

· The Bank’s capacity to guarantee the continuity of critical operations to the benefit of users and the efficient attention to the national financial system will be strengthened.

· Physical security levels and the reliability of operations will be enhanced.

· Banknote mobilisation and transport costs will be reduced substantially.

· Higher production capacity in response to growing needs of cash will be generated. The expected increase in production capacity in millions of pieces, in normal operation time is 30%.

· The technology of the new production line will allow for incorporating new security elements in the banknotes.

· Higher efficiency level due to the integration of the production cycle in a single level.

· Decrease in personnel-related expenses due to the decrease in additional hours worked.

· Approximately 8.3% decrease in direct production expenses.

· Significant decrease in the consumption of certain production items (17% water, approximately 70% in machinery-cleaning solutions, etc.)

7. Conclusion

The Cash Management Centre has been carefully designed, planned, developed and executed, with the advice of international experts in different fields. In this sense, the CMC has been conceived as a Modern Industrial Complex that will integrate the management of cash money, the development and control of production, storage, moving, distribution as well as research and development activities in a single centre. Likewise, it will have a production and storage capacity that will allow for maximum efficiency to meet the needs of cash money on the part of the national financial system, and the potential demand from other countries in the region. 

Accordingly, the CMC will guarantee a greater agility in the production processes, and the provision of a better cash-money supply service to financial institutions and finally, the Complex’s design will facilitate the adoption of new technological developments.

Basic size, requirements and characteristics


(TCS)





Automated Guided Vehicles System (AGVS).





Storage/Retrieval System


 (AS/RS)





Protection and Security








Central Bank of Colombia

Page 1 of 10

