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What is Continuous Flow? 
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Continuous flow has been the aim of innumerable kaizen programmes, and it is the ultimate goal of lean production. A "cell" is essentially any collection of devices that carry out processing operations sequentially, however it is uncommon to see a true continuous flow, which is what actually constitutes a cell.

In a perfect world, the product would go continuously from the raw material to the client across all of your value streams. But that would be too lot to take on at once. We need somewhere to concentrate. That location uses a "pacemaker" system.

Why focus on pacemaker process?

External customers are involved in this process and may be directly impacted. The following problems can be discovered when the pacemaker process examined more closely:


	Product flow that is erratic and intermittent, with fluctuating inventory between steps (WIP)

	A lot of batching

	Variable results

	Inadequate use of human power (utilization)



[image: image]Notably, the idea of continuous flow encompasses all production processes and is not limited to pacemaker processes. Each tool mentioned has a range of applications.

[image: image]Example one-piece flow:



	Type of Process

	Applicability




	Completely manual production

	xxx




	Operator driven cells and lines incorporating automated equipment

	xxx




	Conveyorized production lines

	xx




	Partially automated transfer lines (with operator work stations)

	xx




	Fully automated transfer lines (operators as lines attendants)

	



	Highly multifunction automated machines

	




Definition of a cell:

A set up of people, tools, resources, and techniques where the steps in processing are sequentially positioned next to one another and through with parts are processed in a continuous flow (or in some cases in a consistent, small batch size that is maintained through the sequence of the process steps).

Team Work Involvement

Value-Stream Manager: Creates a map of the future state and keeps tweaking it to illustrate the pacemaker process and areas where continuous flow is possible.

Area Manager: Lead the endeavor to establish a flow, and ensure daily maintenance and improvement of the flows.

Industrial & Manufacturing Engineers: Using information they physically gather on the facility floor; they design the first layouts and personnel levels of continuous flow cells. They provide substantial implementation and debugging assistance. Additionally, engineers design, specify, and construct the compact, straightforward equipment required to maintain continuous flow.

Production Team: The flow cannot be created, maintained, or improved without the assistance of the operators, team leaders, and supervisors. Production associations also contribute in finding ways to improve it on a regular basis.

Maintenance: De-bug the new cell until it works as intended (with IE and manufacturing engineers).

Lean Specialists: Help all of these people.
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Getting Started: Creating Continuous Flow
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By grouping products based on comparable final processing procedures and machinery, the product family matrix is created.
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	Value Stream Mapping VSM

	Process Mapping




	
Considers the whole value stream



	
Concentrates on a Single Process






	
Identifies non-value-added between processes



	
Identify non-value-added within a process






	
Big picture



	
Detailed picture






	
Improvement to the system is usually huge but tough to implement



	
Improvement to the process or overall system is small, but easy to implement






	
Long-term strategy



	
Short-term tactical plan






	
Help achieve business excellence



	
Help achieve operational excellence, but needs to be implemented in every single process







Fertilizer Process Line 



	
	Initial Condition

	Present Situation




	Continuous Flow

	NO

	NO




	Production per shift (actual/target)

	622/690

	622/690




	Space sq. m

	1130

	580




	Assembly Lead time (WIP x takt)

	11 days

	37 min




	No of operators

	6

	4




	Productivity

	13.5

	20




	Function Effectively as pacemaker

	NO

	NO





Line Current State:

The production output chart, which compares planned with actual production, shows a great deal of fluctuation. Why is there a difference? Why is the cell only producing 70% of what was anticipated in a few hours? What are the issues with the operation?

Variation is a strong indicator that the cell can be made better. The cell has produced more over the first two hours of the eight total. Throughout the entire shift, there are four production colleagues working in the cell. Therefore, a change in stuffing cannot account for the discrepancy, as there must be process waste unless this was accomplished by rushing, unacceptable risk of stress injuries, and poor quality.

Machines can become disconnected and run independently when there is too much work in process inventory buildup between processes. A supplier process will halt once the buffer reaches its maximum level and take an unscheduled break until the down steam stations catch up. Operations are separated, allowing each to generate batches as opposed to single items.

[image: image]Every time when you are trying to improve or standardize something such as the work flow, the value stream, or the operator work content remember to look for those wastes and eliminate them as possible. They provide opportunity for improvement: 

Transportation:  it is about material handling. It involves all material movements from the supplier to the customer. What creates wastes in the manufacturing process is the movement of parts between the process lines. It adds more cost on the product and could affect external customers directly, causing a delay in orders delivery.

Inventory:  it is one of the greatest wastes. Inventory issues are greatly affected by the production style. But the improper sales forecasting and the bad procurement planning are also reasons for inventory problems.

Reducing the inventory storing value has become the main goal of any industrial company. The just-in-time (JIT) theory and approaches like Kanban have been utilized to serve the manufacturers’ demands in reducing the inventories, produce only what is needed and when needed while keeping a little buffer for emergencies.

Motion:  it refers to the ergonomics in workplaces. The operator needs to have his tools and parts handed to him in exactly the right orientation to eliminate wasted walking and handling losses 
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