University of Wales Trinity Saint David
Wales institute of Science and Art

[image: A logo with black text

AI-generated content may be incorrect.]



FESTO 14.0 CP Laboratory Discrete Event Simulation 

Llewellyn Higgins (LH)

2237146

Discrete Event Simulation

21/09/26

Manufacturing Systems & Simulation (ACMA6002)




[bookmark: _Toc242082735]Abstract
This paper uses Discrete Event Simulation (DES) to assess a CP lab case study containing multiple process steps and constraints automated throughout except one operator. The aim is to identify various bottlenecks, KPIs and introduce valid mitigations for the findings while critically assess DES as a lean tool.



























Contents
Abstract	ii
1.0	Introduction	1
2.0 Process Selection	2
3.0 Current State Model Development	3
3.1 Model Design	3
4.0 Waste Identification	9
4.1 Waste data collection plan (Kunz)	9
4.2 Bottleneck Identification	10
5.0 Value Analysis	12
5.1 VOC	12
5.2 KPI Data Collection	12
5.3 Quantify Value Adding Time	13
5.4 Value Adding Ratio	13
5.5 Value Adding Ratio (VAR) Exploration	14
6.0 Simulation Analysis	16
6.1 Simulation Creation	16
6.2 Simulation Throughput Flow	16
6.3 Resource Utilisation	16
6.4 KPI Data Summary	17
7.0 Opportunity Identification (Lean Evaluation)	18
7.1 FMEA Prioritisation	19
7.2 Drill Hold Two Stations & 60/40 Split	19
7.3 Arrival Rate of Parts	20
7.4 One Operator	20
7.5 Single Replication & No Defect or Rework paths	20
8.0 Conclusion	21
9.0 Bibliography	22








Table 1 Wate Collection	10
Table 2 Bottleneck 24hr	10
Table 3  Bottleneck Table 12hr	11
Table 4 FMEA	18

Figure 1  CP LAb	3
Figure 2  Cycle Timetable	4
Figure 3 Auto Optical Inspection	5
Figure 4 Drill and Cap disp	6
Figure 5 Press Process	7
Figure 6 Label Process	7
Figure 7 Output Process	8
Figure 8 KPI Data Table	12
Figure 9  Total Time 24hr Table	13
Figure 10  Total Time 12hr Table	13
Figure 11 VAR without VA 24hr	14
Figure 12  VAR without VA 12hr	15
Figure 13  Throughput Data	16
Figure 14  Resource Utilisation Graph	16
Figure 15  KPI	17















2

1.0 [bookmark: _Toc242082736]Introduction
Discrete Event Simulation (DES) is a process modelling tool used within industry to attempt to mimic a real-world operation or system to identify bottlenecks, value streams and performance. Allowing businesses to seek optimisation of their operation via building a deeper understanding of key areas that may require improvement.
Lean is a main driving forces behind improvement within manufacturing, the principle is focused on increasing customer satisfaction while minimising types of waste within the business. The ability to simulate a potential process improvement greatly affect the impact of Lean. Simulating a process reduces the overall cost of optimising the process by enabling a trial period for any update to the method. 




















[bookmark: _Toc242082737]2.0 Process Selection
FESTO 14.0 CP Laboratory (CP Lab) is a fully automated process involving multiple complex steps such as drilling, cap dispensing and hydraulic press, there is one operator. The CP Lab holds several other processes which will be identified and analysed based upon key factors such as overall process efficiency, blockades and waste. Specific data points such as robot delay times and part movement times are subjected to being an array value which cause complications in modelling and practice, these are somewhat mitigated via the use of robots which offer more distinct array patterns or set timing. Focusing on building a precise real-world DES model, will enable a deeper understanding of the Lab’s performance metrics such as resource utilisation, process efficiency and queue lengths.




















[bookmark: _Toc242082738]3.0 Current State Model Development
[bookmark: _Toc242082739]3.1 Model Design
Each operation of the CP Lab was designed using the Voice of the Customer (VOC) and designated a number 1 through 6 excluding the input process due to the automatic nature of the lab, an unlimited number of parts flowing during a 24-hour period. Each number was converted into processes blocks, enabling creation of parts within Arena, process blocks are highlighted in green in figure 1. Similarly, after any process follows an orange hold block which holds parts until the next operation is free. Green delay blocks are highlighted orange in figure 2, parts are moved from one station to another utilising the labs automatic robots. Various other blocks such as decision and record which manipulate the model producing reports using the model data or move parts to another station. 
[bookmark: _Toc242070480][bookmark: _Toc242070766][image: ]Figure 1  CP LAb
[bookmark: _Toc242070481][bookmark: _Toc242070767][image: ]Figure 2  Cycle Timetable
Three key constraints of the operation are that there is an assumption in which only one operator in the refill dispensing unit while completing other maintenance tasks during the day. The second constraint, 60% of the components are required to have 2 holes drilled whereas 40% require 4 holes. The final constraint assuming any Min/Max/Average data sets within the model are seen as triangular distribution data sets.
Entities such as clocks, tally counters and variable data sets are shown throughout the model. Providing a visual representation of the utilisation of current state process, resources and bottlenecks. Some areas within the simulation aren’t required to hold the parts for long so an  expression was used for example, (*100) to enable the variable to show a relative figure. Expressions are one underlying logic that is built through construction of the model. Each expression dedicates what happens to the component and how fast, an example of this is (Output Process.WIP  < 1  && ResUtil(Operator 1) ==0) used within the output hold block. This asks the hold block to check if the output process operation is free or currently in use and is the only operator also free. If both conditions are deemed as true within the expression meaning, that there are no parts within the output process and the operator is free then this hold block shall release the part on within the assembly line.
Data within Arena is modelled specifically, this report shall discuss the data sets relevant to the simulated model of the CP lab. Each data set holds all the information inputted into the model; it does not impact the result directly but offers a quick access to make certain changes. Sets such as entities, queues and resources are used as a baseline for the model. Furthermore, Key Performance Indicators (KPI) are obtained from the model and are substantial for developing processes according to (Parmenter) not to mention simulation software such as DES. By grouping data sets which highlight areas in which modelling fail to predict such as human error, which is an impossible factor to quantify, though DES presents a possibility to mitigate through careful predictions and risk assessments, through trial and error.

[bookmark: _Toc242070482][bookmark: _Toc242070768][image: ]Figure 3 Auto Optical Inspection

[bookmark: _Toc242070483][bookmark: _Toc242070769][image: ]Figure 4 Drill and Cap disp
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[bookmark: _Toc242070484][bookmark: _Toc242070770]Figure 5 Press Process
[image: ]
[bookmark: _Toc242070485][bookmark: _Toc242070771]Figure 6 Label Process

[bookmark: _Toc242070486][bookmark: _Toc242070772][image: ]Figure 7 Output Process
The above process simulation model was designed by (LH) based off the layout in Figure 3 through 7 and produced from the data gathered and shown in Figure 3. White sections show areas of the model where product flow or bottlenecks are likely to occur, clocks and variable data sets illustrate current utilisation and flow of parts throughout the operation adjacent to these white sections. There are six processes which are designated with the value-adding allocation, these exclude the input, automated camera and dispose processes within the model.













[bookmark: _Toc242082740]4.0 Waste Identification
Producing unsuitable parts resulting in scrap or rework cause additional costs and delays to a process line. Too many defective parts and customers may not tolerate it and request discounts or seek other manufacturers which offer a more reliable source of produce. Therefore, minimising and eliminating any form of waste within an operation is highly desired and can result in a reduction in cost to manufacture via less scrap or quicker turnaround time for a singular entity.
First identification of potential areas of waste within the CP lab. This can be areas where parts do not flow correctly within the set process parameters. Areas can be highlighted and observed to see what data can be collected. Allocating the data into graphical representation will further demonstrate key bottlenecks and areas for potential waste. Various graphs will be used to gather different data.
The term waste means an unnecessary or wrong use of money (Cambridge Dictionary). Waste is highly undesirable within industry because it causes a loss for both the company and customer while causing potentially massive delays on other products causing a butterfly effect of sorts within an operation. Waste within the CP lab can be identified similarly as the definition, areas within the lab that do not meet the triangular times shown in figure 2, any part that takes longer than the maximum amount of allocated time due to reasons that fall outside of its control will be deemed as waste and affect the overall utilisation of the process. For example, bottlenecks and waiting times for refill cap dispenser.

[bookmark: _Toc242082741]4.1 Waste data collection plan (Kunz)
The below data sets show data seta collected from the Arena model run at different set run times of 12,16-,20-and 24-hour intervals to represent a more concrete set of data. This aids to the validity of the DES technique as it enables repeat experiments to be conducted on a modelled process through little to no effort. 














[bookmark: _Toc242070753]Table 1 Wate Collection[image: ]

[bookmark: _Toc242082742]4.2 Bottleneck Identification 
[bookmark: _Toc242070754]Table 2 Bottleneck 24hr[image: ]
The above Table shows evidently that the Drill Hold process is the largest bottleneck by over 1000 parts remaining within the system. 
Table 2 highlights a key issue with DES, the results are definitive of this cycle and with a repeat run they may vary even if 0.000001% however, it could be larger. Especially if the process run-time were tested at varying intervals producing different sets of data.
[bookmark: _Toc242070755]Table 3  Bottleneck Table 12hr[image: ]
The above shows only 616 maximum parts held instead of 1214 suggesting a straight 50% reduction. The impact is negligible as the underlying issue lies within the flow of the operation and not the process setup itself but is a notable effect of DES.
Another keynote is that in the shorter 12hr cycle there are only 293.85 parts waiting whereas, 12hrs later for the 24hr cycle there are 603.39 which represents more than a 50% increase in waiting parts meaning that the number of waiting parts is directly proportional to the model run-time. This questions the validity of the data produced from these findings.






[bookmark: _Toc242082743]5.0 Value Analysis
[bookmark: _Toc242082744]5.1 VOC
A focus of supply chain management is ensuring the quality of parts through the manufacturing process are procured in such a way that delivering customer service is achieved through lowering total costs while maintaining higher levels of service (Christopher). This is achievable through understanding the three constraints set within the model and improving on the highest contributors to the waste factor discussed in section 4.1.
Assessin the model processes into three sub-categories; Value Adding (VA), Non-Value Adding (NVA) and Delay Times (DT):
· VA – Adds value to the product in customer’s perspective, (printing label process).
· NVA – Is necessary but no value added to product, (inspection camera process). 
· DT – No value added and not necessary to construction of component, (delay times, 
         wait times, operator refill).
Arena already uses specific classification of categories mentioned briefly but it is worth mentioning that the software converts these into statistical reports which will be shown later, these have been categorised above for simplicity.
[bookmark: _Toc242082745]5.2 KPI Data Collection 
[image: ]
[bookmark: _Toc242070487][bookmark: _Toc242070773]Figure 8 KPI Data Table
Three of the before mentioned encodes by arena are visible. Classification of Transfer, Wait and Create are correct but none will affect the VA ratio whether quantified as individual categories or grouped. Six of the processes are considered value adding; both drilling stations, cap dispensing, press process and output process however, the label is a value adding process.
[bookmark: _Toc242082746]5.3 Quantify Value Adding Time
[image: ]
[bookmark: _Toc242070488][bookmark: _Toc242070774]Figure 9  Total Time 24hr Table
[image: ]
[bookmark: _Toc242070489][bookmark: _Toc242070775]Figure 10  Total Time 12hr Table
The above figure shows that the overall average time within the system is 3.0683 hours and the value-adding time is only 0.01312 or if we convert this figure into seconds below.
 seconds per part.
Equation 5-3-1 Seconds cacl 1
[bookmark: _Toc242082747]5.4 Value Adding Ratio

Equation 5-4-1 VAR calc 1					

The VAR or Value-added ratio is an equation which uses the total VA minus the total time in production. The above equation shows that the CP lab spends 99.6% of a product life waiting, moving or being inspected within the process (Bragg).
Showing the above formula in Lean six sigma terms use of the Lead time equation will increase the DES validity however highlighting some key issues with only modelling a process to a set schedule.

Equation 5-4-1 Lead Time 1

This shows the Total Time as 3.0683 hours as 11,046 seconds of lead time creating a ratio of 1:234 using 1 part per 47.232 seconds (Kenton).
Inspection, transfer and refill times are non-value adding but necessary parts of the operation. These times total 0.00216 + 0.00861 hours = 0.01077 hours or 38.772 seconds per part = 0.35%. Time the customer does not pay for but would expect through the contractual agreement in VOC.
The rest is waste, 3.0421 hours or 10,951.56 seconds = 99.15% of the entire time of a part in the process. This can be identification for a signature of a push system where an upstream release gate does not eliminate waiting and rather displaced and held until further process allocation at the furthest holding point and is described in (Hopp and Spearman).
[bookmark: _Toc242082748]5.5 Value Adding Ratio (VAR) Exploration 
Figure 9 presents an opportunity to exclude any of the classifications and adjust total VA time or VAR. If one of the most impactful NVA process was removed what would the overall process efficiency show? Removing the 99.15% of the process NVA time or wait time the below is created;

Equation 5-5-1 VARtotal 24hr  1

Equation 5-5-2 VARideal 24hr  1
Eliminating one queue function from the CP lab model, VAR increased from 0.43% to 50.13% demonstrating a magnitude of enhancing the process utilisation. This explored maximum was achieved while the model consists of other wasteful KPIs such as the transfer or refill dispenser where there is a large backlog of parts in the drill hold queue due to the restriction of only one operator. 
[image: ]
[bookmark: _Toc242070490][bookmark: _Toc242070776]Figure 11 VAR without VA 24hr
Figure 11 shows any improvement made to a process that does not directly impact the overall wait time is wasted effort, which ironically is a waste in and of itself, a common factor within Lean and DES. Focussing on the wait total time of 99.15% and producing viable improvements will ensure that the CP Lab will be able to increase customer satisfaction while striving for the 99.99 percentile goal by reducing operational costs. Another major factor which impacts the wait time is the total inventory held within the process that has not finished.
[image: ]
[bookmark: _Toc242070491][bookmark: _Toc242070777]Figure 12  VAR without VA 12hr

Equation 5-5-3 VARtotal 12hr  1

Equation 5-5-4 VARideal 12hr  1






















[bookmark: _Toc242082749]6.0 Simulation Analysis
[bookmark: _Toc242082750]6.1 Simulation Creation
The CP Lab run-times mentioned earlier in the report mainly focusses on the 24-hour data set, but the other intervals will be considered to understand Arena’s capabilities but more importantly the fluctuations in results from varying model run times.
Even with this mitigation since arena interprets every result and then disposed a single replication or few cannot confidently validate certain data sets, and these values carry an indicating (Corr) or (Insuf) message.  Data sets in this report must be considered with this relative unquantified uncertainty value. Since the model is attempting to replicate an infinite number of parts data may be unrealistic when compared to shift patterns.

[bookmark: _Toc242082751]6.2 Simulation Throughput Flow
[image: ]
[bookmark: _Toc242070492][bookmark: _Toc242070778]Figure 13  Throughput Data
Figure 13 further explores that 1223 parts left within the system causes an increase in inventory and costs. 
[bookmark: _Toc242082752]6.3 Resource Utilisation 
[bookmark: _Toc242070493][bookmark: _Toc242070779][image: ]Figure 14  Resource Utilisation Graph
Figure 14 shows resource entities within the CP Lab model, the utilisation graph demonstrates the utilisation ratios in terms of the diameter of the circle and the area on the graph. Operator 1 has the heaviest load assigned to any cell at 77.6% meaning that in a fully automated lab over three quarters is run by a human operator and that the manual activity has not been fully emersed into the automatic nature of the lab. The 1,112 seizures by operator 1 compared to 3,582 in the last cell roughly shows that every one in three parts are being held by this section.
The two drill stations together have a total utilisation of 1.000 clearly identifying a bottleneck within the process discussed in section 6.2. While the press utilisation is also 0.51 proving another process needs improvement.
The remaining resources contain <20% each and are far from causing restrictions.
[bookmark: _Toc242082753]6.4 KPI Data Summary
[bookmark: _Toc242070494][bookmark: _Toc242070780][image: ]Figure 15  KPI


















[bookmark: _Toc242082754]7.0 Opportunity Identification (Lean Evaluation)
Lean six sigma is an evaluation tool using VOC and industry standards to improve manufacturing processes (Jordan). Standards labelled as Critical to Quality or (CTQ) which means that anytime a component falls outside of the CTQs will not be sold and result in a scrap product which is a loss for the company. Standards from both areas can vary from part to part and within Aena there are the same laws. The waste identified in section 4.0 is unsuitable and six sigma will focus on combining the optimum practice, operational knowledge and quality management to make these improvements (Pereira).
The assignment brief does not require a future state model to be developed, as such the following suggestions or mitigations will be based entirely off the data presented in this report. This will impact the results which may vary if the changes were to be inputted into a refined model, which is cause for careful consideration of these findings.





















[bookmark: _Toc242082755]7.1 FMEA Prioritisation
[bookmark: _Toc242070756]Table 4 FMEA
[image: ]
The above table was made by (LH).
[bookmark: _Toc242082756]7.2 Drill Hold Two Stations & 60/40 Split
Re-routing the model to independently hold WIP, may solve the Drill hold block issue. However, Drill Hold process has the highest RPN at 270 and the Drill hold station holds the highest VAR wait time of 99.15% improving this is imperative for any major improvement to be made. Re-routing the imbalance of the 60/40 split to a more even distribution 50/50 would improve the process capability.



[bookmark: _Toc242082757]7.3 Arrival Rate of Parts
The infinite creation of components within the model is a significant issue posed to the process. Delays within the production line will ramp exponentially with the total run-time of a model. Adding production batches could combat the infinite attack however, in real-world situations there will be specific order request of maximum amount relevant to the process capability. Setting this max limit would further verify the data received in the SIMAN reports. Additionally using shift patterns would offer more useful data.
[bookmark: _Toc242082758]7.4 One Operator 
A fixed resource stated in the assignment brief, ideally replacing the operator with a fully automated process would be beneficial. Similarly increasing the number of operators would also improve the rate of bottlenecks within the model. The operator had the highest utilisation rate of 77.6% and if drilling mitigations are implemented and improve workflow then operator demand may increase. Evidently this means that one of the mentioned improvements to the operator should be considered.
[bookmark: _Toc242082759]7.5 Single Replication & No Defect or Rework paths
Bot are notable areas to consider as potential improvements that will affect Arena’s data generation of statistics. Multiple replications will increase the overall validity of this report and the current state model. Rework paths allow for parts to be recycled into a process, potentially avoiding some if not all loss to the business.














[bookmark: _Toc242082760]8.0 Conclusion
DES is a useful tool to illustrate and generate advanced industrial process flow that can be used for lean improvement. Shown before, 1,223 parts remain in the process after 4,801 are created. The average value-adding time was 0.01312 after idealTotal time of 0.02617 accounting for 0.43% of the overall wait time. This is a significant amount of delay within the process which should be addressed using the mitigations offered earlier.
The Drill process and Hold process were deemed as the highest RPN and wait time with 603.39 parts arriving on average with a wait time of 3.0127 hrs. Other sections of the process are identified as contributing <20% however, operator one is at 77.6% utilisation which suggests that improving the drilling logic must be considered with a wider site or inventory mitigation to prevent moving the bottleneck.
This DES model and report have produced significant data sets enabling the use of various DES tools, graphs and equations to produce validated result that can be repeated externally. The issue is there are some constraints within the model which restrict the performance hence, reducing the overall validity of any solutions. To further improve, updating a future state model of the CP lab would enable issues such as an extra Drill Hold block or the infinite cap reduced increasing process efficiency, DES can lower the risk of making substantial changes to a process without impacting production and supporting a lean six sigma principles.
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                                  Summary for Replication 1 of 1



Project: Unnamed Project                                             Run execution date : 9/11/2026

Analyst: LlewellynHiggins                                            Model revision date: 9/11/2026



Replication ended at time      : 20.0 Hours 

Base Time Units: Hours



                                           TALLY VARIABLES



Identifier                                  Average   Half Width  Minimum    Maximum   Observations

___________________________________________________________________________________________________



Cap rec                                     .00670      1.2364E-4  7.5170E-4 .04654       2978    

Tally 1 rec                                 9.9902     (Corr)     .07767     19.998       2976    

Camera arrival rec                          .00500      9.6371E-6 .00399     .00600       3999    

Label rec                                   .00671      1.0720E-4  9.6379E-4 .04511       2976    

Presses rec                                 .00671      1.0613E-4 .00326     .04511       2978    

Drill output rec                            .00670      9.2543E-5 .00445     .00997       2983    

Entity 1.VATime                             .01313      9.1785E-5 .00969     .01773       2976    

Entity 1.NVATime                            .00216      2.2071E-5  5.6093E-4 .00964       2976    

Entity 1.WaitTime                           2.5244     (Corr)     .01706     5.1091       2976    

Entity 1.TranTime                           .00861     (Corr)     .00861     .00861       2976    

Entity 1.OtherTime                          .00228     (Corr)     .00228     .00228       2976    

Entity 1.TotalTime                          2.5506     (Corr)     .04373     5.1430       2976    

Output Hold.Queue.WaitingTime               .00146      2.9200E-4 .00000     .05391       2977    

Top Cap Dispensing.Queue.WaitingTime        .00000     .00000     .00000     .00000       2979    

Label Hold.Queue.WaitingTime                .00000     .00000     .00000     .00000       2978    

Dispensing Hold.Queue.WaitingTime           .01892      6.2493E-4 .00000     .05340       2980    

Press Hold.Queue.WaitingTime                .00756      9.9244E-5 .00000     .01874       2979    

Press Process.Queue.WaitingTime             .00000     .00000     .00000     .00000       2979    

Output Process.Queue.WaitingTime             7.7696E-6  2.9788E-6 .00000     .00124       2976    

Drilling 4 Holes.Queue.WaitingTime          .00000     .00000     .00000     .00000       1218    

Remove Process.Queue.WaitingTime            .02661      4.5985E-4 .00930     .03874        594    

Drill Hold.Queue.WaitingTime                2.4952     (Corr)     .00000     5.0730       2985    

Camera Hold.Queue.WaitingTime               .00000     .00000     .00000     .00000       4001    

Refill Station.Queue.WaitingTime            .00000     .00000     .00000     .00000        331    

Automated Optical Inspection.Queue.Waiting  .00000     .00000     .00000     .00000       4001    

Label Print.Queue.WaitingTime               .00000     .00000     .00000     .00000       1428    

Drilling 2 Holes.Queue.WaitingTime          .00000     .00000     .00000     .00000       1767    



                                     DISCRETE-CHANGE VARIABLES



Identifier                                  Average   Half Width  Minimum    Maximum   Final Value

___________________________________________________________________________________________________



Entity 1.WIP                                510.58     (Corr)     .00000     1026.0     1025.0    

Drill 4 Holes.NumberBusy                    .55824     .01691     .00000     1.0000     .00000    

Drill 4 Holes.NumberScheduled               1.0000     (Insuf)    1.0000     1.0000     1.0000    

Drill 4 Holes.Utilization                   .55824     .01691     .00000     1.0000     .00000    

Printer.NumberBusy                          .14469     .00724     .00000     1.0000     1.0000    

Printer.NumberScheduled                     1.0000     (Insuf)    1.0000     1.0000     1.0000    

Printer.Utilization                         .14469     .00724     .00000     1.0000     1.0000    

Press.NumberBusy                            .50898     .00698     .00000     1.0000     .00000    

Press.NumberScheduled                       1.0000     (Insuf)    1.0000     1.0000     1.0000    

Press.Utilization                           .50898     .00698     .00000     1.0000     .00000    

Output robot.NumberBusy                     .17623     .00236     .00000     1.0000     .00000    

Output robot.NumberScheduled                1.0000     (Insuf)    1.0000     1.0000     1.0000    

Output robot.Utilization                    .17623     .00236     .00000     1.0000     .00000    

Dispensor.NumberBusy                        .12689     .00189     .00000     1.0000     .00000    

Dispensor.NumberScheduled                   1.0000     (Insuf)    1.0000     1.0000     1.0000    

Dispensor.Utilization                       .12689     .00189     .00000     1.0000     .00000    

Operator 1.NumberBusy                       .77438     .01013     .00000     1.0000     1.0000    

Operator 1.NumberScheduled                  1.0000     (Insuf)    1.0000     1.0000     1.0000    

Operator 1.Utilization                      .77438     .01013     .00000     1.0000     1.0000    

Drill 2 Holes.NumberBusy                    .44160     .01688     .00000     1.0000     1.0000    

Drill 2 Holes.NumberScheduled               1.0000     (Insuf)    1.0000     1.0000     1.0000    

Drill 2 Holes.Utilization                   .44160     .01688     .00000     1.0000     1.0000    

Camera.NumberBusy                           .14443      5.1129E-4 .00000     1.0000     1.0000    

Camera.NumberScheduled                      1.0000     (Insuf)    1.0000     1.0000     1.0000    

Camera.Utilization                          .14443      5.1129E-4 .00000     1.0000     1.0000    

Output Hold.Queue.NumberInQueue             .21805     .03933     .00000     8.0000     .00000    

Top Cap Dispensing.Queue.NumberInQueue      .00000     (Insuf)    .00000     .00000     .00000    

Label Hold.Queue.NumberInQueue              .00000     (Insuf)    .00000     .00000     .00000    

Dispensing Hold.Queue.NumberInQueue         2.8206     .09887     .00000     9.0000     4.0000    

Press Hold.Queue.NumberInQueue              1.1254     .02785     .00000     6.0000     .00000    

Press Process.Queue.NumberInQueue           .00000     (Insuf)    .00000     .00000     .00000    

Output Process.Queue.NumberInQueue          .00116     (Insuf)    .00000     1.0000     .00000    

Drilling 4 Holes.Queue.NumberInQueue        .00000     (Insuf)    .00000     .00000     .00000    

Remove Process.Queue.NumberInQueue          .79081     .01284     .00000     2.0000     1.0000    

Drill Hold.Queue.NumberInQueue              501.01     (Corr)     .00000     1016.0     1015.0    

Camera Hold.Queue.NumberInQueue             .00000     (Insuf)    .00000     .00000     .00000    

Refill Station.Queue.NumberInQueue          .00000     (Insuf)    .00000     .00000     .00000    

Automated Optical Inspection.Queue.NumberI  .00000     (Insuf)    .00000     .00000     .00000    

Label Print.Queue.NumberInQueue             .00000     (Insuf)    .00000     .00000     .00000    

Drilling 2 Holes.Queue.NumberInQueue        .00000     (Insuf)    .00000     .00000     .00000    



                                             COUNTERS



Identifier                                    Count   Limit

_____________________________________________________________



Counter 1 rec                                  2976  Infinite



                                             OUTPUTS



Identifier                                   Value

_____________________________________________________________



Entity 1.NumberIn                           4001.0    

Entity 1.NumberOut                          2976.0    

Drill 4 Holes.NumberSeized                  1218.0    

Drill 4 Holes.ScheduledUtilization          .55824    

Printer.NumberSeized                        1428.0    

Printer.ScheduledUtilization                .14469    

Press.NumberSeized                          2979.0    

Press.ScheduledUtilization                  .50898    

Output robot.NumberSeized                   2976.0    

Output robot.ScheduledUtilization           .17623    

Dispensor.NumberSeized                      2979.0    

Dispensor.ScheduledUtilization              .12689    

Operator 1.NumberSeized                     925.00    

Operator 1.ScheduledUtilization             .77438    

Drill 2 Holes.NumberSeized                  1767.0    

Drill 2 Holes.ScheduledUtilization          .44160    

Camera.NumberSeized                         4001.0    

Camera.ScheduledUtilization                 .14443    

System.NumberOut                            2976.0    





Simulation run time: 0.17 minutes.

Simulation run complete.
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                                      ARENA Simulation Results

                                     UWTSD - License: 2957006027



                                  Summary for Replication 1 of 1



Project: Unnamed Project                                             Run execution date : 9/11/2026

Analyst: LlewellynHiggins                                            Model revision date: 9/11/2026



Replication ended at time      : 24.0 Hours 

Base Time Units: Hours



                                           TALLY VARIABLES



Identifier                                  Average   Half Width  Minimum    Maximum   Observations

___________________________________________________________________________________________________



Cap rec                                     .00669      1.1489E-4  7.5170E-4 .04654       3581    

Tally 1 rec                                 12.013     (Corr)     .07767     23.996       3578    

Camera arrival rec                          .00500      1.0025E-5 .00399     .00600       4800    

Label rec                                   .00670      1.0041E-4  9.4297E-4 .04511       3580    

Presses rec                                 .00670      9.8982E-5 .00326     .04511       3581    

Drill output rec                            .00669      8.3378E-5 .00445     .00997       3585    

Entity 1.VATime                             .01312      8.6843E-5 .00969     .01773       3578    

Entity 1.NVATime                            .00216      1.9452E-5  5.6093E-4 .00964       3578    

Entity 1.WaitTime                           3.0421     (Corr)     .01706     6.1041       3578    

Entity 1.TranTime                           .00861     (Corr)     .00861     .00861       3578    

Entity 1.OtherTime                          .00228     (Corr)     .00228     .00228       3578    

Entity 1.TotalTime                          3.0683     (Corr)     .04373     6.1352       3578    

Output Hold.Queue.WaitingTime               .00139      2.6143E-4 .00000     .05391       3580    

Top Cap Dispensing.Queue.WaitingTime        .00000     .00000     .00000     .00000       3582    

Label Hold.Queue.WaitingTime                .00000     .00000     .00000     .00000       3581    

Dispensing Hold.Queue.WaitingTime           .01901      5.6202E-4 .00000     .05455       3583    

Press Hold.Queue.WaitingTime                .00758      9.3087E-5 .00000     .01874       3582    

Press Process.Queue.WaitingTime             .00000     .00000     .00000     .00000       3582    

Output Process.Queue.WaitingTime             7.3520E-6  2.6572E-6 .00000     .00124       3578    

Drilling 4 Holes.Queue.WaitingTime          .00000     .00000     .00000     .00000       1458    

Remove Process.Queue.WaitingTime            .02658      4.4301E-4 .00930     .03884        714    

Drill Hold.Queue.WaitingTime                3.0127     (Corr)     .00000     6.0545       3587    

Camera Hold.Queue.WaitingTime               .00000     .00000     .00000     .00000       4801    

Refill Station.Queue.WaitingTime            .00000     .00000     .00000     .00000        398    

Automated Optical Inspection.Queue.Waiting  .00000     .00000     .00000     .00000       4801    

Label Print.Queue.WaitingTime               .00000     .00000     .00000     .00000       1718    

Drilling 2 Holes.Queue.WaitingTime          .00000     .00000     .00000     .00000       2129    



                                     DISCRETE-CHANGE VARIABLES



Identifier                                  Average   Half Width  Minimum    Maximum   Final Value

___________________________________________________________________________________________________



Entity 1.WIP                                612.98     (Corr)     .00000     1224.0     1223.0    

Drill 4 Holes.NumberBusy                    .55654     .01710     .00000     1.0000     .00000    

Drill 4 Holes.NumberScheduled               1.0000     (Insuf)    1.0000     1.0000     1.0000    

Drill 4 Holes.Utilization                   .55654     .01710     .00000     1.0000     .00000    

Printer.NumberBusy                          .14517     .00743     .00000     1.0000     .00000    

Printer.NumberScheduled                     1.0000     (Insuf)    1.0000     1.0000     1.0000    

Printer.Utilization                         .14517     .00743     .00000     1.0000     .00000    

Press.NumberBusy                            .50998     .00668     .00000     1.0000     .00000    

Press.NumberScheduled                       1.0000     (Insuf)    1.0000     1.0000     1.0000    

Press.Utilization                           .50998     .00668     .00000     1.0000     .00000    

Output robot.NumberBusy                     .17661     .00220     .00000     1.0000     .00000    

Output robot.NumberScheduled                1.0000     (Insuf)    1.0000     1.0000     1.0000    

Output robot.Utilization                    .17661     .00220     .00000     1.0000     .00000    

Dispensor.NumberBusy                        .12717     .00140     .00000     1.0000     .00000    

Dispensor.NumberScheduled                   1.0000     (Insuf)    1.0000     1.0000     1.0000    

Dispensor.Utilization                       .12717     .00140     .00000     1.0000     .00000    

Operator 1.NumberBusy                       .77609     .00916     .00000     1.0000     1.0000    

Operator 1.NumberScheduled                  1.0000     (Insuf)    1.0000     1.0000     1.0000    

Operator 1.Utilization                      .77609     .00916     .00000     1.0000     1.0000    

Drill 2 Holes.NumberBusy                    .44333     .01702     .00000     1.0000     1.0000    

Drill 2 Holes.NumberScheduled               1.0000     (Insuf)    1.0000     1.0000     1.0000    

Drill 2 Holes.Utilization                   .44333     .01702     .00000     1.0000     1.0000    

Camera.NumberBusy                           .14439      4.9477E-4 .00000     1.0000     .00000    

Camera.NumberScheduled                      1.0000     (Insuf)    1.0000     1.0000     1.0000    

Camera.Utilization                          .14439      4.9477E-4 .00000     1.0000     .00000    

Output Hold.Queue.NumberInQueue             .20667     .03626     .00000     8.0000     .00000    

Top Cap Dispensing.Queue.NumberInQueue      .00000     (Insuf)    .00000     .00000     .00000    

Label Hold.Queue.NumberInQueue              .00000     (Insuf)    .00000     .00000     .00000    

Dispensing Hold.Queue.NumberInQueue         2.8391     .10058     .00000     9.0000     3.0000    

Press Hold.Queue.NumberInQueue              1.1317     .02607     .00000     6.0000     .00000    

Press Process.Queue.NumberInQueue           .00000     (Insuf)    .00000     .00000     .00000    

Output Process.Queue.NumberInQueue          .00110     (Insuf)    .00000     1.0000     .00000    

Drilling 4 Holes.Queue.NumberInQueue        .00000     (Insuf)    .00000     .00000     .00000    

Remove Process.Queue.NumberInQueue          .79168     .01320     .00000     2.0000     2.0000    

Drill Hold.Queue.NumberInQueue              603.39     (Corr)     .00000     1214.0     1213.0    

Camera Hold.Queue.NumberInQueue             .00000     (Insuf)    .00000     .00000     .00000    

Refill Station.Queue.NumberInQueue          .00000     (Insuf)    .00000     .00000     .00000    

Automated Optical Inspection.Queue.NumberI  .00000     (Insuf)    .00000     .00000     .00000    

Label Print.Queue.NumberInQueue             .00000     (Insuf)    .00000     .00000     .00000    

Drilling 2 Holes.Queue.NumberInQueue        .00000     (Insuf)    .00000     .00000     .00000    



                                             COUNTERS



Identifier                                    Count   Limit

_____________________________________________________________



Counter 1 rec                                  3578  Infinite



                                             OUTPUTS



Identifier                                   Value

_____________________________________________________________



Entity 1.NumberIn                           4801.0    

Entity 1.NumberOut                          3578.0    

Drill 4 Holes.NumberSeized                  1458.0    

Drill 4 Holes.ScheduledUtilization          .55654    

Printer.NumberSeized                        1718.0    

Printer.ScheduledUtilization                .14517    

Press.NumberSeized                          3582.0    

Press.ScheduledUtilization                  .50998    

Output robot.NumberSeized                   3578.0    

Output robot.ScheduledUtilization           .17661    

Dispensor.NumberSeized                      3582.0    

Dispensor.ScheduledUtilization              .12717    

Operator 1.NumberSeized                     1112.0    

Operator 1.ScheduledUtilization             .77609    

Drill 2 Holes.NumberSeized                  2129.0    

Drill 2 Holes.ScheduledUtilization          .44333    

Camera.NumberSeized                         4801.0    

Camera.ScheduledUtilization                 .14439    

System.NumberOut                            3578.0    





Simulation run time: 0.22 minutes.

Simulation run complete.
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                                      ARENA Simulation Results

                                     UWTSD - License: 2957006027



                                  Summary for Replication 1 of 1



Project: Unnamed Project                                             Run execution date : 9/11/2026

Analyst: LlewellynHiggins                                            Model revision date: 9/11/2026



Replication ended at time      : 12.0 Hours 

Base Time Units: Hours



                                           TALLY VARIABLES



Identifier                                  Average   Half Width  Minimum    Maximum   Observations

___________________________________________________________________________________________________



Cap rec                                     .00673      1.3699E-4  7.5190E-4 .04647       1781    

Tally 1 rec                                 5.9351     (Corr)     .07767     11.993       1774    

Camera arrival rec                          .00500      1.1193E-5 .00399     .00591       2399    

Label rec                                   .00675      1.1965E-4 .00100     .04337       1773    

Presses rec                                 .00675      1.1888E-4 .00326     .04290       1774    

Drill output rec                            .00673     (Corr)     .00445     .00997       1783    

Entity 1.VATime                             .01316      1.1165E-4 .00969     .01773       1774    

Entity 1.NVATime                            .00216      3.0695E-5  5.6093E-4 .00945       1774    

Entity 1.WaitTime                           1.4724     (Corr)     .01706     3.1248       1774    

Entity 1.TranTime                           .00861     (Corr)     .00861     .00861       1774    

Entity 1.OtherTime                          .00228     (Corr)     .00228     .00228       1774    

Entity 1.TotalTime                          1.4986     (Corr)     .04373     3.1599       1774    

Output Hold.Queue.WaitingTime               .00170      4.2645E-4 .00000     .05391       1774    

Top Cap Dispensing.Queue.WaitingTime        .00000     .00000     .00000     .00000       1782    

Label Hold.Queue.WaitingTime                .00000     .00000     .00000     .00000       1774    

Dispensing Hold.Queue.WaitingTime           .01855      7.0031E-4 .00000     .05340       1783    

Press Hold.Queue.WaitingTime                .00749      1.4950E-4 .00000     .01850       1776    

Press Process.Queue.WaitingTime             .00000     .00000     .00000     .00000       1776    

Output Process.Queue.WaitingTime             8.3275E-6 (Corr)     .00000     .00106       1774    

Drilling 4 Holes.Queue.WaitingTime          .00000     .00000     .00000     .00000        740    

Remove Process.Queue.WaitingTime            .02664      6.5449E-4 .00953     .03855        354    

Drill Hold.Queue.WaitingTime                1.4457     (Corr)     .00000     3.0695       1785    

Camera Hold.Queue.WaitingTime               .00000     .00000     .00000     .00000       2400    

Refill Station.Queue.WaitingTime            .00000     (Insuf)    .00000     .00000        198    

Automated Optical Inspection.Queue.Waiting  .00000     .00000     .00000     .00000       2400    

Label Print.Queue.WaitingTime               .00000     .00000     .00000     .00000        857    

Drilling 2 Holes.Queue.WaitingTime          .00000     .00000     .00000     .00000       1045    



                                     DISCRETE-CHANGE VARIABLES



Identifier                                  Average   Half Width  Minimum    Maximum   Final Value

___________________________________________________________________________________________________



Entity 1.WIP                                303.35     (Corr)     .00000     627.00     626.00    

Drill 4 Holes.NumberBusy                    .56450     .02427     .00000     1.0000     1.0000    

Drill 4 Holes.NumberScheduled               1.0000     (Insuf)    1.0000     1.0000     1.0000    

Drill 4 Holes.Utilization                   .56450     .02427     .00000     1.0000     1.0000    

Printer.NumberBusy                          .14466     .00957     .00000     1.0000     .00000    

Printer.NumberScheduled                     1.0000     (Insuf)    1.0000     1.0000     1.0000    

Printer.Utilization                         .14466     .00957     .00000     1.0000     .00000    

Press.NumberBusy                            .50565     .01078     .00000     1.0000     1.0000    

Press.NumberScheduled                       1.0000     (Insuf)    1.0000     1.0000     1.0000    

Press.Utilization                           .50565     .01078     .00000     1.0000     1.0000    

Output robot.NumberBusy                     .17496     .00355     .00000     1.0000     .00000    

Output robot.NumberScheduled                1.0000     (Insuf)    1.0000     1.0000     1.0000    

Output robot.Utilization                    .17496     .00355     .00000     1.0000     .00000    

Dispensor.NumberBusy                        .12661     .00241     .00000     1.0000     .00000    

Dispensor.NumberScheduled                   1.0000     (Insuf)    1.0000     1.0000     1.0000    

Dispensor.Utilization                       .12661     .00241     .00000     1.0000     .00000    

Operator 1.NumberBusy                       .76799     .01460     .00000     1.0000     1.0000    

Operator 1.NumberScheduled                  1.0000     (Insuf)    1.0000     1.0000     1.0000    

Operator 1.Utilization                      .76799     .01460     .00000     1.0000     1.0000    

Drill 2 Holes.NumberBusy                    .43524     .02420     .00000     1.0000     .00000    

Drill 2 Holes.NumberScheduled               1.0000     (Insuf)    1.0000     1.0000     1.0000    

Drill 2 Holes.Utilization                   .43524     .02420     .00000     1.0000     .00000    

Camera.NumberBusy                           .14461      6.5239E-4 .00000     1.0000     .00000    

Camera.NumberScheduled                      1.0000     (Insuf)    1.0000     1.0000     1.0000    

Camera.Utilization                          .14461      6.5239E-4 .00000     1.0000     .00000    

Output Hold.Queue.NumberInQueue             .25062     .05675     .00000     8.0000     .00000    

Top Cap Dispensing.Queue.NumberInQueue      .00000     (Insuf)    .00000     .00000     .00000    

Label Hold.Queue.NumberInQueue              .00000     (Insuf)    .00000     .00000     .00000    

Dispensing Hold.Queue.NumberInQueue         2.7567     .12489     .00000     9.0000     .00000    

Press Hold.Queue.NumberInQueue              1.1092     .04169     .00000     6.0000     4.0000    

Press Process.Queue.NumberInQueue           .00000     (Insuf)    .00000     .00000     .00000    

Output Process.Queue.NumberInQueue          .00123     (Insuf)    .00000     1.0000     .00000    

Drilling 4 Holes.Queue.NumberInQueue        .00000     (Insuf)    .00000     .00000     .00000    

Remove Process.Queue.NumberInQueue          .78586     .01670     .00000     2.0000     .00000    

Drill Hold.Queue.NumberInQueue              293.85     (Corr)     .00000     616.00     615.00    

Camera Hold.Queue.NumberInQueue             .00000     (Insuf)    .00000     .00000     .00000    

Refill Station.Queue.NumberInQueue          .00000     (Insuf)    .00000     .00000     .00000    

Automated Optical Inspection.Queue.NumberI  .00000     (Insuf)    .00000     .00000     .00000    

Label Print.Queue.NumberInQueue             .00000     (Insuf)    .00000     .00000     .00000    

Drilling 2 Holes.Queue.NumberInQueue        .00000     (Insuf)    .00000     .00000     .00000    



                                             COUNTERS



Identifier                                    Count   Limit

_____________________________________________________________



Counter 1 rec                                  1774  Infinite



                                             OUTPUTS



Identifier                                   Value

_____________________________________________________________



Entity 1.NumberIn                           2400.0    

Entity 1.NumberOut                          1774.0    

Drill 4 Holes.NumberSeized                  740.00    

Drill 4 Holes.ScheduledUtilization          .56450    

Printer.NumberSeized                        857.00    

Printer.ScheduledUtilization                .14466    

Press.NumberSeized                          1776.0    

Press.ScheduledUtilization                  .50565    

Output robot.NumberSeized                   1774.0    

Output robot.ScheduledUtilization           .17496    

Dispensor.NumberSeized                      1782.0    

Dispensor.ScheduledUtilization              .12661    

Operator 1.NumberSeized                     552.00    

Operator 1.ScheduledUtilization             .76799    

Drill 2 Holes.NumberSeized                  1045.0    

Drill 2 Holes.ScheduledUtilization          .43524    

Camera.NumberSeized                         2400.0    

Camera.ScheduledUtilization                 .14461    

System.NumberOut                            1774.0    





Simulation run time: 0.10 minutes.

Simulation run complete.
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                                      ARENA Simulation Results

                                     UWTSD - License: 2957006027



                                  Summary for Replication 1 of 1



Project: Unnamed Project                                             Run execution date : 9/11/2026

Analyst: LlewellynHiggins                                            Model revision date: 9/11/2026



Replication ended at time      : 16.0 Hours 

Base Time Units: Hours



                                           TALLY VARIABLES



Identifier                                  Average   Half Width  Minimum    Maximum   Observations

___________________________________________________________________________________________________



Cap rec                                     .00670      1.1325E-4  7.5190E-4 .04654       2384    

Tally 1 rec                                 7.9934     (Corr)     .07767     15.998       2382    

Camera arrival rec                          .00500      1.1057E-5 .00399     .00592       3199    

Label rec                                   .00670      9.9972E-5  9.6379E-4 .04337       2383    

Presses rec                                 .00670      9.8810E-5 .00326     .04290       2384    

Drill output rec                            .00670      8.7769E-5 .00445     .00997       2388    

Entity 1.VATime                             .01313      9.9488E-5 .00969     .01773       2382    

Entity 1.NVATime                            .00216     (Corr)      5.6093E-4 .00947       2382    

Entity 1.WaitTime                           2.0119     (Corr)     .01706     4.0896       2382    

Entity 1.TranTime                           .00861     (Corr)     .00861     .00861       2382    

Entity 1.OtherTime                          .00228     (Corr)     .00228     .00228       2382    

Entity 1.TotalTime                          2.0381     (Corr)     .04373     4.1175       2382    

Output Hold.Queue.WaitingTime               .00151      3.4680E-4 .00000     .05391       2383    

Top Cap Dispensing.Queue.WaitingTime        .00000     .00000     .00000     .00000       2385    

Label Hold.Queue.WaitingTime                .00000     .00000     .00000     .00000       2384    

Dispensing Hold.Queue.WaitingTime           .01884      6.4402E-4 .00000     .05340       2386    

Press Hold.Queue.WaitingTime                .00755      1.1779E-4 .00000     .01874       2385    

Press Process.Queue.WaitingTime             .00000     .00000     .00000     .00000       2385    

Output Process.Queue.WaitingTime             8.0291E-6 (Corr)     .00000     .00106       2382    

Drilling 4 Holes.Queue.WaitingTime          .00000     .00000     .00000     .00000        973    

Remove Process.Queue.WaitingTime            .02654      5.6120E-4 .00953     .03871        475    

Drill Hold.Queue.WaitingTime                1.9819     (Corr)     .00000     4.0491       2390    

Camera Hold.Queue.WaitingTime               .00000     .00000     .00000     .00000       3200    

Refill Station.Queue.WaitingTime            .00000     (Insuf)    .00000     .00000        265    

Automated Optical Inspection.Queue.Waiting  .00000     .00000     .00000     .00000       3200    

Label Print.Queue.WaitingTime               .00000     .00000     .00000     .00000       1160    

Drilling 2 Holes.Queue.WaitingTime          .00000     .00000     .00000     .00000       1417    



                                     DISCRETE-CHANGE VARIABLES



Identifier                                  Average   Half Width  Minimum    Maximum   Final Value

___________________________________________________________________________________________________



Entity 1.WIP                                408.10     (Corr)     .00000     819.00     818.00    

Drill 4 Holes.NumberBusy                    .55726     .02014     .00000     1.0000     .00000    

Drill 4 Holes.NumberScheduled               1.0000     (Insuf)    1.0000     1.0000     1.0000    

Drill 4 Holes.Utilization                   .55726     .02014     .00000     1.0000     .00000    

Printer.NumberBusy                          .14684     .00847     .00000     1.0000     .00000    

Printer.NumberScheduled                     1.0000     (Insuf)    1.0000     1.0000     1.0000    

Printer.Utilization                         .14684     .00847     .00000     1.0000     .00000    

Press.NumberBusy                            .50944     .00848     .00000     1.0000     .00000    

Press.NumberScheduled                       1.0000     (Insuf)    1.0000     1.0000     1.0000    

Press.Utilization                           .50944     .00848     .00000     1.0000     .00000    

Output robot.NumberBusy                     .17627     .00288     .00000     1.0000     .00000    

Output robot.NumberScheduled                1.0000     (Insuf)    1.0000     1.0000     1.0000    

Output robot.Utilization                    .17627     .00288     .00000     1.0000     .00000    

Dispensor.NumberBusy                        .12704     (Corr)     .00000     1.0000     .00000    

Dispensor.NumberScheduled                   1.0000     (Insuf)    1.0000     1.0000     1.0000    

Dispensor.Utilization                       .12704     (Corr)     .00000     1.0000     .00000    

Operator 1.NumberBusy                       .77301     .01168     .00000     1.0000     1.0000    

Operator 1.NumberScheduled                  1.0000     (Insuf)    1.0000     1.0000     1.0000    

Operator 1.Utilization                      .77301     .01168     .00000     1.0000     1.0000    

Drill 2 Holes.NumberBusy                    .44255     .02011     .00000     1.0000     1.0000    

Drill 2 Holes.NumberScheduled               1.0000     (Insuf)    1.0000     1.0000     1.0000    

Drill 2 Holes.Utilization                   .44255     .02011     .00000     1.0000     1.0000    

Camera.NumberBusy                           .14461      5.8860E-4 .00000     1.0000     .00000    

Camera.NumberScheduled                      1.0000     (Insuf)    1.0000     1.0000     1.0000    

Camera.Utilization                          .14461      5.8860E-4 .00000     1.0000     .00000    

Output Hold.Queue.NumberInQueue             .22490     .04686     .00000     8.0000     .00000    

Top Cap Dispensing.Queue.NumberInQueue      .00000     (Insuf)    .00000     .00000     .00000    

Label Hold.Queue.NumberInQueue              .00000     (Insuf)    .00000     .00000     .00000    

Dispensing Hold.Queue.NumberInQueue         2.8112     .10729     .00000     9.0000     3.0000    

Press Hold.Queue.NumberInQueue              1.1249     .03405     .00000     6.0000     .00000    

Press Process.Queue.NumberInQueue           .00000     (Insuf)    .00000     .00000     .00000    

Output Process.Queue.NumberInQueue          .00120     (Insuf)    .00000     1.0000     .00000    

Drilling 4 Holes.Queue.NumberInQueue        .00000     (Insuf)    .00000     .00000     .00000    

Remove Process.Queue.NumberInQueue          .78857     .01370     .00000     2.0000     1.0000    

Drill Hold.Queue.NumberInQueue              398.53     (Corr)     .00000     810.00     809.00    

Camera Hold.Queue.NumberInQueue             .00000     (Insuf)    .00000     .00000     .00000    

Refill Station.Queue.NumberInQueue          .00000     (Insuf)    .00000     .00000     .00000    

Automated Optical Inspection.Queue.NumberI  .00000     (Insuf)    .00000     .00000     .00000    

Label Print.Queue.NumberInQueue             .00000     (Insuf)    .00000     .00000     .00000    

Drilling 2 Holes.Queue.NumberInQueue        .00000     (Insuf)    .00000     .00000     .00000    



                                             COUNTERS



Identifier                                    Count   Limit

_____________________________________________________________



Counter 1 rec                                  2382  Infinite



                                             OUTPUTS



Identifier                                   Value

_____________________________________________________________



Entity 1.NumberIn                           3200.0    

Entity 1.NumberOut                          2382.0    

Drill 4 Holes.NumberSeized                  973.00    

Drill 4 Holes.ScheduledUtilization          .55726    

Printer.NumberSeized                        1160.0    

Printer.ScheduledUtilization                .14684    

Press.NumberSeized                          2385.0    

Press.ScheduledUtilization                  .50944    

Output robot.NumberSeized                   2382.0    

Output robot.ScheduledUtilization           .17627    

Dispensor.NumberSeized                      2385.0    

Dispensor.ScheduledUtilization              .12704    

Operator 1.NumberSeized                     740.00    

Operator 1.ScheduledUtilization             .77301    

Drill 2 Holes.NumberSeized                  1417.0    

Drill 2 Holes.ScheduledUtilization          .44255    

Camera.NumberSeized                         3200.0    

Camera.ScheduledUtilization                 .14461    

System.NumberOut                            2382.0    





Simulation run time: 0.13 minutes.

Simulation run complete.
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