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Automated picking, sorting and storage system – Optimal management of heterogeneous product spectra 

Introduction

Warehouse items can be assigned to one of three categories – fast, medium and slow-moving products. Each article group has different properties and therefore requires different handling measures. An article passes through various stations within the warehouse – goods-in, storage and picking. Processes are most efficient if items must only be manipulated once in a station. In the recent past, there was a tendency to limit the technical possibilities of automation to the fast-moving product spectrum. Autopickers for medium-moving products were only occasionally considered in logistics concepts. However, the use of autopickers for efficient process design is not exclusive to this sector. The slow-moving product spectrum, to which the majority of stored items belong, can also benefit from the potential of this sector in order to reduce investment costs and on-going expenses. The first problem-solving approach for the slow-moving product spectrum led to a strictly sequential operation process. The items had to be manipulated several times along the relevant stations. The suitability of these solutions in on-going operation is limited. It is for this reason that the OSR system developed by KNAPP Logistik Automation is unique – each item is only manipulated once at all stations.

OSR – Order Storage & Retrieval

The focal point of the OSR system is the powerful, automated high-bay racking. The function of this system is to store slow-moving items in trays which are exclusively provided for this purpose. These trays are made available at a high-performance work station. The high-bay racking can also be used to store medium-moving products. In this case, trays are fed to a normal manual picking station. Independent shuttles which are responsible for the storage and retrieval of trays are used on each level of the high-bay racking. This is advantageous in that high storage and retrieval capacities can be achieved in parallel. Furthermore, high redundancy and therefore high availability can also be attained. Given that there is a multitude of items available in a warehouse – this is particularly true of the slow-moving product spectrum – it is extremely important that a high ‘fail-safe’ level be reached for automated solutions. Trays which must be stored in or retrieved from the high-bay racking are transferred to a buffer. In the case of retrieval, a lift removes the trays from the buffer and feeds them to the level of the pre-zone conveyor system. The trays are then transported to high-performance work stations. After the picking process has been completed, the tray is again placed into storage in the high-bay racking. The ergonomically-designed work stations are fitted with visual guidance systems which assist staff throughout the picking process. The picking orders are displayed at Pick-to-Light. The target containers, into which the picked articles must be placed, are displayed at Put-to-Light. The picking process is then confirmed. The system is therefore not only easy to manage – extremely high picking precision is also achieved for each individual order.  

This system is particularly advantageous in the slow-moving sector where it can be used to manage a predominantly heterogeneous product range. Any attempt to solve this request using a fully-automatic system would put considerable strain on the customer’s capital expenditure without proving to be of any advantage. The OSR system is based on the ‘goods-to-man’ concept and is fundamentally an autopicker, whereby the products which must be picked are transported to a work station. The major advantage is that the products are only manipulated once from the time at which they enter the warehouse to the beginning of order processing. Trays with compartments for several same-type products are used. Insertion bins of different sizes ensure that the volume of products which is available can be optimally used, depending on the items which must be stored. Flexibility is also achieved because the insertion bins in the tray can be combined in different ways and removed from the tray. The base of the tray is optimally selected so that, using a special slot organizer, even CDs or DVDs can be stored in such a way that space is saved. The master data of products stored in the tray is directly saved at the tray using RFID technology. 

The goods-in procedure is based on a simple concept. If the insertion bin is empty, it can be removed from the tray. It is then transported to a space at which the good-in process takes place. A particular item is placed into the insertion bin. The master data is transmitted to the software which controls the OSR system. After this insertion bin has again been added to a tray at the work station, this master data is written to the tray transponder. The goods are now available in the OSR system. Given that the OSR is a stock-orientated system, an inventory can be carried out at the work station. It is also possible to pick products according to a predefined lot or to transmit the picked lot to the superordinate control system. The task of lot tracking, which is becoming increasingly more significant and is even stipulated by law in several sectors, is therefore fulfilled. Stored products can also be retrieved based on the FIFO principle.

Order processing, storage and inventory which are all carried out by an operator at a work station are optimally structured in terms of efficiency. The goods-in procedure and an inventory can be carried out during the off-peak times which periodically occur within a warehouse. The work station control software also envisages the simultaneous combination of the picking and goods-add processes. Whatever the customer request, the OSR system satisfies all requirements. Depending on the task, an OSR system can consist of as many as six high-bay racks and two separate work stations. Several OSR systems have been installed to date, whereby the customer requests were considerably diverse.

The development of this product stemmed from a concept devised to lower continuous costs in pharmaceutical wholesale, particularly for slow-moving products. The OSR has since been successfully installed in many other sectors. Space in existing warehouses often plays a restricting role when wholesalers are looking to expand. It is not always possible to build warehouse extensions. The use of the OSR is specifically designed for these situations. Given that the height of the hall is maximised, a highly-efficient storage density level is reached and space is created for other and new products. Several of our customers have already reaped the benefits of this system.

Due to the parallel installation of individual shuttles in the high-bay racking, a picking capacity of up to 1,000 picks per hour can be achieved. A comparison of these values with the picking capacity of conventional picking methods indicates a return on investment of approximately three years, a fact based on systems which have already been commissioned. 

A high-bay rack which is 35m in length and 8m in height can accommodate up to 51,200 storage locations. Insertion bins are available in two heights and four fundamental designs. Increased picking capacity is not the only advantage of the system. On-going costs are also dramatically reduced. In comparison to an automated small parts warehouse, energy costs amount to a mere 30%. Due to the fact that the displaced volume is considerably lower than in the case of a small parts warehouse, significantly less waste heat is produced. For this reason, the OSR system is more suitable to cold-storage areas than an automated storage and retrieval system. 

The OSR system is therefore available in two versions - the first version involves the use of the aforementioned tray system. The tray is exclusively used in the OSR system and therefore forms a closed container loop. The product load for this system is 15kg. The second version is suitable for the use of conventional reusable containers which do not have to be exclusively used in the OSR system. This corresponds to an open container loop, whereby the product load is 32kg. The OSR system can be used as both an autopicker and container buffer. An automated storage and retrieval system is mainly used if it is possible to construct racks of over 6m in height and 50m in length. Under these conditions, the use of such a system is economically sound. Due to displaced volume, the throughput which must be achieved by an automated storage and retrieval system cannot be compared to that of an OSR system. An automated storage and retrieval system is the preferred solution in the case of racks which are lower than 6m. In this case, throughput can be as much as quadrupled. These framework conditions often exist in production-related businesses, a sector in which the OSR is becoming increasingly more significant. 

More than a dozen of these systems have been installed to date. In each case, the requests could not have been more different. However, the very nature of the OSR system ensured that optimal solutions were found all round. KNAPP Logistik Automation has once again recognized the market demand and come up with a product which offers potential for cost efficiency and an increase in quality.
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