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Abstract Very Narrow Aisle (VNA) material handling equipment has long been an economical solution for high density pallet or container storage. The only problem is that it requires a human to drive the silly thing. This lab presents the next generation of AGV-based VNA machine to eliminate that problem, effectively operating as a low-cost aisle-changing ASRS. The presenting expert will provide the specifications, design novelties, cost of ownership and a few applications; both greenfield and retrofit. The curriculum will also include an ROI tool to help you determine if there is value in AGV VNAs for your application.
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Agenda  Why Automate?  Alternatives to Manual VNA  Implementation Considerations  The AGV VNA Alternative



- Performance / Features & Benefits / SAFETY  Cost / ROI / TCO  Case Study  Key Takeaways  Conference Cloud  Questions |
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Why Automate?  Labor



 Reduce employee



turnover/training/overtime



- Labor pool shrinking



 Reduce/eliminate product and



- Cost of labor increasing  No ergonomics issues during



long shifts  Decrease energy consumption



VNA Rack System



 Lower Total Cost of Ownership



(TCO)



Direct WMS Interface



Increase Productivity



Standard Post and Beam Rack



facility damage



Decrease Labor Cost



Off-Shift Operation



Reduce Energy Cost



Automated VNA
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When It Makes Sense to Automate…  Multiple Shifts  Labor rates at $35,000 or more  Stable throughput rates (15-20 moves/hour)  Large storage/buffer areas  Cost of ASRS is barrier to entry  Scalability  Redundancy  ROI justifications or lower operating costs |
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When It Doesn’t Make Sense to Automate…  Throughput fluctuation (seasonality)  More than 20 moves per hour in single aisle  Low cost of labor  Single shift operation  Storage in excess of 40 feet tall
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2012-2022 Employment Projections
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AGV VNA vs. Manual VNA  No changes to facility or existing infrastructure  AGVs have higher initial install cost – lower



operational cost (lower TCO over 5-10 years)  AGVs reduce or eliminate product damage,



misplaced orders  AGVs provide higher “uptime” – no breaks, no



shift changes, no dwell time
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Market Analysis of Aisle Width 14.00



 Add in chart here – See chart sheet 12.00



 Add in graph on aisle width (per MK) 10.00
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Implementation Considerations  No Different from Manual VNA “Systems”



- Type of loads - Capacity of loads - Slotting strategy to optimize material flow and increase throughput - Ability to use in existing aisles 68” – 80”+  WMS Integration



- Manual – relayed to vehicle for operator to execute - AGV – automatically received and acted upon |
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Implementation Considerations (cont.)  Typically a 1:1 replacement  Navigation using lasers and



reflective targets within building/racking  No rack changes required – will work in existing environment  Missions and priorities provided from WMS – Software integration required  Virtual paths developed validation of accuracy within the aisle at each position  Pick/Put Accuracy to typically ¼” |
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General Performance Specs of AGV VNA  Lift heights up to 35’  Load capacities up to 4000 lbs



- Load capacities decreases relative to height  Rotating forks for accessing



both sides of aisles  Speeds up to 2.1 m/s (4.7 mph)  Operation in aisle widths of



68” – 80” clear |
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AGV VNA Safety  Governed by ANSI B56.5  Specific parameters and tests



to ensure no contact during operation  Virtual bubble created with



safety sensors (adjustable) - Front - Back - Side curtains |
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Compare & Contrast  All shapes and sizes  Some vehicles built based on performance



specs (load, height, width)



AGV



Manual



Manual
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Next Generation
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Technology  Automotive design principles



- Common subassemblies and components - Wire harnessing and interface boards throughout  Plug-n-play hydraulics  Optional re-gen hydraulics to extend cycle time



 Large intuitive GUI on front – easily accessible



even while in aisle - Intuitive troubleshooting logs right on screen  Designed to be maintenance convenient |
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ROI – Typical Business Case Conventional VNA Cash Flow  Vehicle lease $1,100/truck/month ($66,000)



- Typical purchase price apx $110k  Labor ($199,680)



- Typical “high labor” region $40/hr burdened - 2 shifts - 6 days/week (labor is $196k annually)  $50,000 in annual product/facility damage  $25,000 maintenance  $340,680 annual operating costs |
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ROI – Typical Business Case VNA AGV (Purchase) Cash Flow  5 AGV VNA vehicles $2.0M capital purchase



- Vehicles, batteries, chargers, installed  $0 in product and facility damage  Elimination of 2 operators  Increases in throughput of up to 50%  Capital Cost $1,800,320  Annual operating cost $25,000 ($5k/vehicle) |
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ROI – Typical Business Case VNA AGV (Leased) Cash Flow  5 AGV VNA vehicles ($4,000/tuck/mo) $240,000



- Vehicles, batteries, chargers, installed  $0 in product and facility damage  Immediate reduction of operators  Increases in throughput of up to 50%  Annual Operating Cost (Yrs 1-5):



$240,000 (lease) + $25k (maint.)
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Operational Comparisons Capital Invest



Est. Ann’l Opr. Cost*



ROI vs. Man.



Pros



Cons



Manual VNA (Lease)



N/A



$340,680



N/A



Aftermarket fleet Availability of maintenace



AGV VNA (Lease)



N/A



$265,000



Immed.



98% uptime and Operation, increased Throughput 15-25%



1,800,000



$25,000



30-40 mos.98% uptime and



AGV VNA (Purchase)



|



2014



M AT E R I A L H A N D L I N G



Turnover, training, Rack damage, product damage, efficiencies



Operation, increased Throughput 15-25%
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Cumulative Cash Flow Comparison Including Capital



500,000 4



300,000 2



Savings Annually



Capital Investment



400,000 3



200,000 1 100,000 0 0
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VNA – Labor Impact on ROI (Capital Purchase) Model FlexVNA Example $4,000,000.00



ROI Purchase 4 Trucks $3,000,000.00



$2,000,000.00



$1,000,000.00



$6



12



18



24



30



36



42



48



54



60



66



72



78



84



90



96



$(1,000,000.00)



1Shift



$(2,000,000.00)
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VNA AGV – Labor Impact on ROI (Lease) Model FlexVNA Example $2,000,000.00



ROI Lease 4 Trucks 72 Month Term $1,500,000.00



$1,000,000.00



$500,000.00



$6



12



18



24



30



36



42



48



54



60



$(500,000.00) 1Shift



2 Shift



3 Shift



$(1,000,000.00)
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Case Study  Canadian Tire



- Reached maximum throughput using existing technology and drivers - Existing trucks near replacement cycle - Towline delivery system to the Pick Modules 50% mis-divert rate - Pallet loads placed in wrong locations causing picking errors - Cancellation of product – no product in location - Reducing manpower & cost |
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Case Study  Canadian Tire



- Started with 5 vehicles - Grew system to 19 vehicles over 5 years with potential for additional expansion - Spent a lot of energy working with employees during concepting, and installation



|



2014



M AT E R I A L H A N D L I N G



&



L O G I S T I C S C O N F E R E N C E S P O N S O R E D B Y D E M AT I C



|



W W W. M H L C . C O M



|



26



Case Study - Testimonial
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Key Takeaways  Labor rates continue to increase quickly  Conduct a detailed ROI analysis  1:1 replacement with 2+ shift operations typical



payback in 
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