

LONG ABSTRACT

Implementing Dynamic Replenishment for Higher Availability with Less Inventory: Results from Turkish Airlines Technic


Learning Objectives
1. How to ensure higher availability with less inventory in the highly variable environment of Commercial Aviation Maintenance, Repair and Overhaul (MRO) to gain a Decisive Competitive Edge?
2. How to overcome undesirable effects of ordering more frequently in smaller quantities?
3. How to introduce various strategy and tactics to attain maximum benefit? 

3 questions somebody would ask
 
1. How did Production Planning and Purchasing Departments work together to align with the new approach?
2. What were the results in terms of availability? 
3. Which challenges did you face and how did you overcome them? (How did the Planning, Purchasing and Warehouse departments react to the changes?)



DETAILED ABSTRACT: Recently Dynamic Replenishment (DR) principles were successfully applied to Turkish Airlines Technic's aircraft parts inventory system. The inventory, in this case, supported its maintenance and repair function, which is of vital significance to its operations in addition to maintaining third party aircraft. The aircraft on the line were either company owned or contracted from other airlines. Production tasks consisted of both periodic maintenance and the correction of operational malfunctions. 

What to Change? The inventory system managed consumable items and rotable pools of subassemblies for both types of repairs. Initially, the purchasing system supporting replenishment was the Min/Max type. 

The existing inventory system was sometimes unable to provide parts to meet maintenance demand. Low parts availability may affect the cycle time to repair and deliver aircraft. Long cycle times represented lost opportunities: loss of passenger revenue for the additional time that the company owned aircraft were down for maintenance, loss of potential external revenue from additional external aircraft maintenance and repairs that could be conducted with excess capacity, and loss of premium payments from from external customers for quick turnaround of repairs.

What to Change to? Turkish Technic was determined to improve availability with less inventory by using TOC principles and pull based distribution solution. Reduction of cycle times was also targeted and commenced analysis of their inventory system was analyzed under the initial subjective conclusion that variation in supplier replenishment times for required repair parts was one of the major contributors to stock out conditions and that waiting for parts in stock out condition was the biggest component of long maintenance and repair lead times. At the commencement of the improvement effort, the inventory system held parts representing a total value of over $10.4 million. For the first phase of DR implementation, 1010 line items were selected from the 45,000 inventory items. These selected items were of high dollar value and had high consumption. The overall availability of these 1010 line items was 90.4% at the outset. 

The general objective was to increase parts availability and reduce inventory. Analysis verified that wait time for parts out of stock was a significant nonproductive contributor to maintenance cycle time. However, the internal contribution to the replenishment lead time was larger than expected. The preliminary improvement phases were focused on ordering procedures for consumable inventory, deferring rotable demand to later phases of the improvement effort. Three critical actions were initially undertaken: establishing an internal pull replenishment system, maintaining targeted buffer inventory levels, and establishing supplier contracts and procedures consistent with DR system requirements.

How to Cause the Change? Establishing an internal pull replenishment system included setting the order frequency of each line item to weekly. Decreasing these ordering frequencies resulted in an immediate reduction in inventory levels. Shipments were combined to avoid increases in transportation costs. Special software was used to augment legacy inventory software. It automatically adapts targeted inventory levels based on changes in actual demand.  The basics of an integrated automated ordering application were developed with the intention to connect the system directly to the suppliers in order to easily manage three times more orders. This ordering application might be implemented after the new ERP system is ready to use.  

Maintaining targeted buffer inventory levels included several activities: 
1) Dynamic buffer management,
2) Improvement efforts continued to reduce replenishment times, 
3) Suppliers were assisted in expediting orders for line items with low on-hand levels, expediting decisions considered whether inbound orders were likely to arrive before stock out conditions occurred. 

Lessons Learned: Establishing supplier contracts and procedures consistent with DR system requirements included communication with suppliers to make them aware of new ordering procedures and new expedite procedures. One prototype supplier was engaged to reduce their replenishment time. Contracts were modified for blanket purchase orders with longer terms, with smaller orders and with timely orders shipped to meet consumption. Transportation was managed to change the mix of parts being shipped to maintain full-truckload shipping.  

In addition to supplier cycle time delays, one purchasing policy contributed significantly to lengthening replenishment lead time. For many orders placed, purchasing was required to research whether lower cost suppliers existed for the specific line item in the order. If a lower price could be found, the order was frequently shifted to the lower price supplier, to often one with longer replenishment times. In addition, the corresponding administrative delay due to the changing of purchasing contracts contributed to the internal component of the replenishment lead time. This policy, although based on cost savings motivation, frequently resulted in a negative impact on product throughput and drove AOG (aircraft on ground) emergencies. Delays resulting from this policy may have offset any cost benefit, since more inventory had to be held to cover the extended replenishment interval. Now identified as a major contributor to replenishment lead time, re-engineering the price check activity to decouple it from the ordering procedure is being explored so that needed line items could be ordered without delay. In a future state, price checks will be conducted routinely, but apart from the ordering process to ensure cost savings. Changes to replenishment lead time due to changes in suppliers may be planned into future buffer modifications. 

Only four months after the start of the second phase of DR implementation, initial purchasing process changes had been made and inventory data were collected. Overall availability had improved from 90.4% to 95.9%. This means that out of stock conditions were reduced by over 57%. Inventory had been reduced to $8.9 million from $10.4. After these two pilot phases, implementation has been continuing to date  for 184 SKUs and overall inventory reduction since the end of Phase II exceeded another 36% with an additional $3.7M savings in inventory without negatively impacting availability. These gains, exceeding $5.2M, resulted from the application of simple changes to inventory policies. Automated ordering and careful buffer management will continue to reduce stock out conditions and to reduce the cost of total inventory.

Counter point is why not to depend on forecasting instead of fulfilling to demand for inventory management. We would highlight why it is advantageous to use dynamic replenishment.

What to Change? 
–Inventory turns and availability 
–Maintenance cycle time
–Ordering frequency and amount
What to Change to? 
–Dynamic PULL Replenishment
1 – Internal Pull Distribution
1.1. Internal Daily Ordering
1.2. Setting Ordering Targets
1.3. Behavior to Target
1.4. Managing Distribution Centers
1.5. Dynamic Buffer Management
2 – Dealing with Suppliers
2.1. Supplier Meetings
2.2. Daily Ordering
2.3. Support Supplier Effectiveness
3 - Proceeding to Full Implementation
3.1. Strategy and Tactics 







• Provide a conflict cloud that the provocative statement is intended to resolve
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GUIDELINES 

Case Studies

Submissions must include a detailed abstract containing the following:

	• What to change?
	• What to change to?
	• How to cause the change?
	• Lessons learned?  Include successes, challenges, and obstacles and how they were overcome.
A case study describing an application or implementation at a specific, named company may only be submitted if at least one of the authors is a representative of that company and if that person agrees to (co-) present at the TOCICO conference. The TOCICO reserves the right to withdraw case studies from the program if the company representative is not registered by April 15 or is not present at the conference.

SUBMISSION REQUIREMENTS
Audience

All submissions shall identify their intended audience and level:

	• General audience – Target audience is attendees with TOC knowledge and experience on the level of TOCICO’s Fundamentals Exam.
	• Advanced topics – Target audience is attendees with in-depth knowledge and experience in a given TOC application area on the level of the respective Certification
	• New Knowledge – Target audience is attendees with broad and deep knowledge and experience in several TOC application areas.
Format

All submissions shall identify the format:

	• Presentation
	• "Hyde Park”
	• Workshop
	• Case Study
Industry

All submissions shall identify the specific industry:

	• Manufacturing
	• Service (private)
	• Education
	• Government and public service/sector
	• Engineer-to-order
	• Maintenance, Repair, Overhaul
	• Retail
	• Distribution
	• Finance and Banking
	• Other (please specify)
Abstract and Presentation Requirements

	• All submissions must be in English. All presentations will be in English unless specifically requested.
	• All submissions must include an abstract per the following guideline.
	• A 2-page abstract that will describe the presentation content for use by the conference content committee to select the program
	• A summary of approximately 200 words should be submitted for use in the conference program
	• The submission must include a short biography of the author(s) and a digital picture.
	• All abstracts shall provide the following:
		• Names and affiliations of all authors with the presenting author listed first
		• Title
		• 3 Learning objectives
		• 3 questions somebody would ask at the end of the presentation, speech or workshop to elaborate on the subject and improve understanding and transfer of ideas
	• The author(s) agrees to amend their submission based on feedback from the conference committee.
	• All authors must use the TOCICO presentation template.
	• All authors must sign a copyright release form. The TOCICO reserves the right to withdraw submissions from the program if copyright release has not been granted.
	• Presentations, speeches, and workshops shall not contain advertisement for companies, products, or services. Company logos are not to be added to the provided TOCICO presentation template. Violations may result in exclusion from future calls for papers.
	• Abstracts are due by December 31.  Successful presenters are expected to be notified by February 10.
	• The final PPT presentation is due by April 15th, 2013.
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