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A critical path is defined as a portion or subset of a material handling 
equipment (MHE) system and its associated components that are essential 
to the efficient and effective performance of a distribution and fulfillment 
(D&F) operation. Simply put, a critical path is a system or subsystem without 
which your operation simply cannot survive. A common example includes the 
coordination of sortation, induction, merge and accumulation conveyors.

Performance optimization consulting (POC) is a targeted lifecycle management 
process through which an MHE vendor evaluates a critical path’s current 
operation and makes improvements to maximize its throughput and efficiency. 
This process starts by assessing the existing critical path’s MHE components. It 
includes a review of current business requirements (package sizes, throughput, 
customer service levels, etc.), conducts system-specific enhancements and 
improvements, and concludes by establishing a new performance baseline. 

Once the POC process is completed, internal maintenance and MHE vendors 
can then work to support this new performance baseline. This paper will 
detail a three-step POC process that can be used to deliver performance 
improvements on the most important system within a D&F operation.

INTRODUCTION
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How do you know if the critical path within your operation is a candidate for 
performance optimization? There may be a variety of reasons why companies engage 
in a POC process. But for many, their overarching goal is to make sure their MHE 
system is optimized to run at maximum capacity while providing reliable and efficient 
operation. Other common reasons include:

• Operator wants to validate that the MHE system is running as it was designed or 
specified in its original design documentation. 

• Business and/or throughput requirements have changed, which may have pushed 
the system beyond its original capabilities. 

• Operator or MHE vendor has made modifications to the MHE system to adapt to 
changing requirements — such as adding induction points or changing induction/
merge ratios — which may also impact other components of the MHE system.

From a lifecycle management perspective, a performance assessment will support 
internal quality assurance (QA) initiatives and help to ensure that maintenance teams 
are operating and maintaining the system properly. The POC process takes place in 
three primary phases.

IDENTIFYING THE NEED 
FOR PERFORMANCE 
OPTIMIZATION
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PHASE 1: MECHANICAL ASSESSMENT
Often, a critical path refers to a segment of a material handling system that 
experiences frequent use over a prolonged period (i.e., daily use over several years). 
In the first step in a performance optimization, the MHE vendor conducts a detailed 
assessment of the mechanical attributes of each component within the critical path. 
During this process, some segments of the system require observation among typical 
operating conditions, while others require planned downtime for proper evaluation.

In our example, a POC assessment may include the following components:

• Accumulation conveyor performance is evaluated during normal operation to see 
if it’s accumulating properly in specific zones. This also may require shutting the 
system down for continued examination and to troubleshoot potential issues such 
as air leaks, broken internal componentry, etc.

• Sliding shoe sorter mechanics are assessed during planned downtime, including 
measuring chain lengths and checking other internal componentry. 

• Merge (wedge or zipper) operation is assessed during a typical runtime scenario 
to determine how product is releasing, inducting and merging. Often, merge 
specifications and induction ratios may have changed since original commissioning. 
POC teams check a variety of factors that constitute proper functioning, such as:

 - Belt conveyor performance prior to the merge to ensure that boxes are 
stopping crisply at the induction point

 - Brake module operation to determine if boxes are drifting beyond the end of 
the belt and getting inducted too soon

 - Box spacing and gaps to ensure that boxes are being spaced and handled 
properly and optimally

 - Photo-eye scanner to confirm proper barcode reading and/or functioning

• Conveyor speeds are measured using a tachometer to validate the rate at which each 
conveyor is running. This requires comparing actual speeds to the feet-per-minute 
recommendations specified in the original design documentation. It’s important to 
have speeds calibrated at each key intersection for proper material handling at the 
sortation, induction, merge, accumulation and recirculation areas.

Note that the components of a critical path may differ widely among operations, but 
this example illustrates how an MHE vendor would assess its operational performance 
and internal mechanics.
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PHASE 2: CORRECTION AND REPAIRS
Based on the mechanical deficiencies discovered during the assessment, the POC 
team coordinates with site managers to determine who will perform corrective 
actions: the MHE vendor or the internal maintenance team. Either way, the next step 
is to compare the facility’s parts inventory to determine if it contains the necessary 
replacement parts to complete equipment repairs or replenish internal inventories. If 
replacement parts are ordered, the time it takes to obtain them must be factored into 
the timing for taking corrective actions, performing repairs, or engaging in Phase 3 of 
the POC process.

Once the necessary parts are available, the POC team works closely with site managers 
to schedule the required downtime and make repairs. Upon completion, all mechanical 
deficiencies identified within the critical path Phase 1 assessment are corrected.

PHASE 3: SOFTWARE OPTIMIZATION 
AND NEW PERFORMANCE BASELINE
Now that the critical path is operating properly from a mechanical perspective, POC 
engineers turn their focus toward full optimization of the system’s software settings 
and machine controls. This optimization process starts by conducting a sprint test to 
establish a baseline of the critical path during peak conditions. The sprint test in our 
critical path example essentially recreates a typical peak season scenario — where all 
merge and/or induction points are activated, and supplemental staff are brought in 
to justify all packages and monitor for jams. This allows POC engineers to document 
current baseline throughput rates and other key performance indicators (KPIs).

Next, engineers calibrate each component’s software and machine controls and 
optimize the full MHE system:

• Calibrating merge lanes

• Coordinating conveyor speeds, optimizing intersections and stopping points

• Verifying photo-eye accuracy and proper calibration

• Adjusting box gap spacing to achieve optimum performance

• Modifying product release times based on accumulation length and product flow

• Adjusting variable frequency drive (VFD) speeds on motors

The final step is to conduct a second sprint test to compare the newly optimized 
performance with the previous benchmark, validate improvements made to the critical 
path, and determine its impacts upon the MHE system. POC engineers leverage this 
test to document a fully optimized critical path and create a new baseline performance 
standard with updated throughput rates and associated KPIs. This data is used to 
refresh system documentation for ongoing maintenance and performance evaluations. 
In real-world optimization efforts, Honeywell Intelligrated’s POC teams have reported 
up to 16.5 percent throughput improvements and even set new facility records for the 
number of cases per hour.
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CONCLUSION

Partner with lifecycle experts for  
ongoing support

Regardless of how you define your critical path, the Lifecycle Support Services (LSS) 
team from Honeywell Intelligrated is ready to conduct a POC project within your 
facility. Maintaining an improved performance baseline requires ongoing optimization 
and support, which many operations simply cannot achieve on their own.

Honeywell Intelligrated provides a wide range of services to support your maintenance 
teams and augment your lifecycle management programs. From on-site, resident 
support technicians to video-enabled remote maintenance to parts management and 
connected technologies for predictive analytics, we are ready to help you optimize 
critical path performance, meet your business goals, and streamline lifecycle 
management initiatives.
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