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[bookmark: _Hlk108190057][bookmark: _Toc108191148]1. Project Proposal 
[bookmark: _Toc108191149]1.1 Project Idea
The idea of the project is from a request on behalf of the company, which is to manufacture a test rig that will test a table assembly currently used on multiple projects within the company. 
The table requires testing to give a life expectancy of the product, for example, 25,000 cycles. This is required to showcase the quality of the products being sent to the customers. 
The table will be tested by using a PLC to control pneumatic rams that will operate the table. The will also be other components such as sensors. The majority of the time spent on the project will be programming the PLC and ensuring all the parameters from the TRN are met, to get an accurate representation of how the table will be used in service. 
[bookmark: _Toc104555517][bookmark: _Toc108191150]1.2 Reason for project 
The reason for this project is so the company can give a guarantee to the customer of the life expectancy of the product. 
A TRN (Test Request) has been generated that will outline the requirements for the test and the parameters, such as how many cycles the product has to achieve, the amount of force required to test the product. 
The reason this test rig is required is because the majority of the test rigs used are bespoke to the product being tested and is difficult to standardise the method for testing. This is due to products used such as tables are bespoken to the suit they are being used for. For example, some tables are simplistic, that fold out and fold away in one single action. However, others may be pulled out and rotated, or could be controlled through actuators. 
With regards to this tables being tested, it has been in service for a few years, however, there have been problems with the function of the table after being in service for some time. The table is being tested to find the cause of the problem, and to then improve it. 
[bookmark: _Toc104555518][bookmark: _Toc108191151]1.3 What will be achieved 
The goal is to a achieve a life expectancy of the product being tested, so this can be relayed to the customer so they can expect roughly when the table is going to require maintenance. 
Another benefit from completing this project is gaining and developing understanding on setting up and programming PLCs, which could be beneficial in the future as a lot of operations in industry are control via PLCs. 
It will be beneficial to see the various processes in place when working within the test and development department. This is beneficial for future opportunities within the department and having a project to showcase an understanding of the processes and work involved in the department could benefit and give the edge over others. 



[bookmark: _Hlk108190074][bookmark: _Toc108191152]2. Introduction 
The following document will outline the process of completing the project idea of a ‘Test Rig’ to test an aircraft meal table assembly. 
This document will outline the planning of the test rig, such as components required, when its required, and roughly how much these components will cost. 
This report also documents the process of assembling the ‘Test Rig’ and the programming of the PLC, including a full schematic of the control program. 
Finally, this document will outline the test results from the table assembly, and highlight whether the article passed or failed, and will also outline whether the project was successful. 


[bookmark: _Hlk108189808][bookmark: _Toc108191153]3. Project Planning 
[bookmark: _Toc108191154]3.1 Gantt Chart  
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[bookmark: _Toc108189538]Figure 1- Gantt Chart of Proposed Project
The Gantt chart shown above gives a timeline of the operations that need to be carried out for the project to be completed. Some of these deadlines are vary to change, as the dates shown are estimates as to how long each stage of the project will take. 
The biggest part of the project will be the programming of the PLC, which is estimated to take roughly a week. 
[bookmark: _Toc108191155]3.2 TRN (Test Request) 
A TRN is required for the test to go ahead on the desired product. The TRN will outline all the parameters that the product will have to undergo to determine whether the product is a pass or fail. This could in the form of number of cycles. For example, this product must operate 20,000 times to be considered a pass. The table that this report is documenting is required to achieve 52,000 cycles, with various forces applied throughout the cycles. 
The TRN will outline the force that needs to be applied if required, where the force should be applied, and how often the force should be applied if required. 
[bookmark: _Toc108191156]3.3 Costings 
	
	
	Costings 
	
	

	Component 
	Quantity
	Unit Cost 
	Total Cost 

	Omron CP2E PLC
	1
	 £412.68 
	 £412.68 

	Aluminium Block 4in x 4in
	1
	 £202.46 
	 £202.46 

	Omron Fibre Optic Sensor
	4
	 £116.70 
	 £466.80 

	RS Components Analogue Counter
	4
	 £11.46 
	 £45.84 

	1mm Cable 
	100m
	 £42.50 
	 £42.50 

	Aluminium Rod 1in x 12in 
	1
	 £15 
	 £15 

	
	
	
	
	
	Total = 
	 £  1,185.28 






Ryan Stapleton	Work Based Project 	Project Report


[bookmark: _Hlk108190137][bookmark: _Toc108191157]3.4 Use of Resources 
	[bookmark: _Hlk108189848]Resource Used 
	Why was this resource used?
	How was this resource used?

	Internet 
	I used the internet because the internet is very quick to download large amount of information, making it very convenient. Also, a lot of the 
information found on the internet is very reliable 
depending on the source. I ensured I used that I searched for information, and the source was reliable in doing so. 
	This resource was used to research alternatives materials which could’ve been used throughout 
the build process of the harness. I also searched for cheaper and alternative prices of the materials which were already being used by the company. 

	Data/Documentation 
	I used data/documentation because they include detailed specifications which can be used. They also include Health and Safety implications within the documents.
	Data/Documentation was used throughout the build process. Documentation included things 
such as drawings, wiring diagrams, parts and components required and also what specification had to be met. 

	Expert Knowledge 
	Expert knowledge was used because they have knowledge on the application of certain subjects, such as building the harness. They can also be 
used as a comparison tool and a second opinion. 
For example, if information was found on the internet, then they could be asked to see if the information is correct, or if there is a better way to handle the situation.
	Expert Knowledge was used throughout the build process of the harness. It was required 
when there was a problem with the harness that I could not resolve on my own. For example, when trying the extract, the crimps from the 
connector. This can sometimes be tricky, and there are certain tips and tricks to making them extract easier. 






[bookmark: _Hlk108190168][bookmark: _Toc108191158]3.5 Work Breakdown Structure  
	
	PROJECT TITLE
	
	Meal Table Test Rig 

	PROJECT MANAGER
	
	Ryan Stapleton 



	
	COMPANY NAME
	
	Safran Seats GB

	DATE
	
	30/05/2022
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[bookmark: _Toc108189539]Figure 2- Work Breakdown Structure



[bookmark: _Hlk108190237][bookmark: _Hlk108190874][bookmark: _Hlk108191078][bookmark: _Toc108191159]4. Test Request 
	PROGRAMME CONTACTS 
	
	

	Test Requestor: 
	A.McLaren 
	Programme Manager: 
	Phillip Quinn 

	Contact Number: 
	+44 (0) 7803246394 
	Engineering Project Lead: 
	A.McLaren 


	PROGRAMME DETAILS 
	
	

	Date of Request: 
	15th April 2022
	Test Type (choose one): 
	[image: ]Development
 
[image: ]Certification
 

	Cost Centre: 
	PAS574 
	
	

	Customer Name: 
	Air France 
	Aircraft Manufacturer: 
	Airbus 

	Programme Name: 
	Asterix 
	Aircraft Type: 
	A350 


	TEST ARTICLE DETAILS 
	
	

	Article Part Number: 
	 
	Article Revision: 
	 

	Article Serial Number: 
	N/A 
	Provisional Delivery Date: 
	15/05/2022

	Article Description: 
	Meal Table Assembly 
	
	



	TEST DETAILS (in absence of a test plan or specification, please complete page 2) 

	Test Plan/Specification: 
	29B14-A-2101 Cyclic Test Plan 
	Revision: 
	2 

	Test Plan/Specification Location: (if applicable) 

	S:\Technical Office\PROGRAMMES\OPTIMA\A350\F29B14 Air France\Mechanical\Cyclic\Test Plan\Issue 2 
 

	Description of Test: 

	Please follow page 2. 

	Special Equipment Requirements: (e.g. tri-axial load cells, strain gauges, etc.) 

	None 


Note: All above information fields must be completed for test request approval.  	



 

	TEST REQUIREMENTS (only applicable in absence of a test plan or specification) 

	Objective: 

	To test the meal table mechanisms and determine the effect of a downward 50 lbf applied load and applied stowage load. 

	Procedure: 

	The meal table shall be installed such that it replicates the in-service installation. 
 
Install a loading cylinder of 50 lbf in a downward direction and normal to the table leaf. The cylinder shall be positioned at the centre of the table leaf when the table is fully deployed. Load shall be applied through a 4” x 4” pad. 
 
Install a loading cylinder of in a horizontal direction and normal to the tables PUSH sign. The cylinder shall be positioned in the centre of the PUSH sign. Load shall be applied through a pad no larger than 4” x 4”. The load of this cylinder is to be determined at the time of test but will be between 10 to 30 lbf. 
 
1) Unlatch the table and fully deploy. 
2) Apply the 50 lbf downward load to the centre of the meal table leaf. 
3) Without rotating the table leaf back, stow the table until the side cam follower touches the first ramp (see Figure 1 and Figure 2). 
4) Return the table to the fully deployed position. 
5) Correctly stow the table and latch. 
6) This shall be repeated for 9 cycles. 
7) On the 10th cycle and during step 3 above, a load of 20 lbf shall be applied to stow the table. 8) Repeat steps 1 through 7 for 52,500 cycles. 
 
Prior to testing, and at intervals of 5,000 cycles (or fewer), perform the following; 
· Document the condition of the article and photograph any signs of wear, damage and deformation. 
· Translate the meal table and identify any sources of unintentional noise (such as squeaks and rattles) and unintentional movement in the mechanism. 
· Measure the required force (lbf) to stow and deploy the meal table. 
· Measure the deflection of the meal table with load applied. 
· Measure the permanent deformation of the meal table without load applied. 
 

	Pass Criteria: 

	· All stated cycles must be completed by every part. 
· The article must remain fully functional with no mechanical or structural failures in any parts. 
· Effort measurements must remain within design specification or 20% of the initial results (if in absence of a specification). 
· As each assembly is subject to different warranty periods, all failures shall be reviewed on a case-by-case basis with the design and engineering team. 
· The mechanism that stops the table from stowing when the table leaf is rotated shall remain operational and not fail. 
 

	Additional Information: 

	 
Cam and
 
Ramp
 

[bookmark: _Toc108189540]Figure 3- Meal table stowage stop cam and first ramp (side view)
 
 
Cam and
Ramp
 

[bookmark: _Toc108189541]Figure 4- Meal table stowage stop cam and first ramp (top view)





[bookmark: _Toc108191160]5. Assembly 
The test rig needed to be assembled, ensuring all sensors and other monitoring equipment was positioned where required. It was also important to ensure the test rig could withstand the force being applied to the meal table. 
5.1 [bookmark: _Toc88043836][bookmark: _Toc108191161]Pre-Test Images

[image: S:\Technical Office Test and Development\Test Videos and Photos\TRN 1200 - 1399\TRN 1217. Air France. Optima Prime. Full Cyclic. 14-05-20\Data\Test No. 19 Meal Table Load Operation\Run 3\Photos\Proof Load 51 lbf.JPG]
[bookmark: _Ref88042669][bookmark: _Toc108189542]Figure 5 – Proof Load Z-Deflection (52.13 lbf)

[image: S:\Technical Office Test and Development\Test Videos and Photos\TRN 1200 - 1399\TRN 1217. Air France. Optima Prime. Full Cyclic. 14-05-20\Data\Test No. 19 Meal Table Load Operation\Run 3\Photos\10 lbf Reduced Ramp Load @ 50 Cycles.JPG]
[bookmark: _Ref88042664][bookmark: _Toc108189543]Figure 6 – Proof Load, Table Halfway Travel Check (11.19 lbf)

[image: S:\Technical Office Test and Development\Test Videos and Photos\TRN 1200 - 1399\TRN 1217. Air France. Optima Prime. Full Cyclic. 14-05-20\Data\Test No. 19 Meal Table Load Operation\Run 3\Photos\Pre Test (1).JPG]
[bookmark: _Toc108189544]Figure 7 – Test Set-Up

[image: S:\Technical Office Test and Development\Test Videos and Photos\TRN 1200 - 1399\TRN 1217. Air France. Optima Prime. Full Cyclic. 14-05-20\Data\Test No. 19 Meal Table Load Operation\Run 3\Photos\Pre Test (2).JPG]
[bookmark: _Toc108189545]Figure 8 – No Load Applied (Z-Deflection)
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[bookmark: _Toc108189546]Figure 9 – Load Applied (Z-Deflection)



[bookmark: _Toc108191162]6. Programming PLC
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[bookmark: _Toc108191163]7. Testing 
Below identifies the documentation of the test carried out. Documented are any problems that were found during the test, and at how many cycles those issues were found. It also documents any changes that were completed during the test. For example, at 38,000 cycles, a new latch was fitted to the table. 
	TEST DETAILS

	Test Description:
	Meal Table Operation and Load 
	Test Number:
	19-1

	Test Plan Number:
	29B14-A-2101 
	Revision:
	2

	Cyclic Target:
	52,500
	Start Date:
	30/05/2022

	Target Load (lbf):
	51 lbf
	End Date:
	06/07/2022

	Assigned Test Engineer:
	Ryan Stapleton



	TEST ARTICLE DETAILS

	Article Part Number:
	F29B14 Series 
	Revision:
	N/A

	Article Serial Number:
	N/A

	Article Description:
	Asterix Cyclic Test Suite Build (2G/3H) 

	Article Conformity Number:
	9269

	Article Deviations and Justifications:

	N/A



	TEST EQUIPMENT (calibration certificates available upon request)

	Reference ID:
	Equipment Description:
	Placement Description:

	BASC 1435
	Load Cell
	50 lbf downward load proof 

	BASC 1977
	Force Gauge
	Table operation load proof





	[bookmark: _Hlk108190329]Date:
	No.
Cycles
	Ramp
Cycles
	Force [lbf]
	Deflection [cm]
	Comments:

	
	
	
	Unlatch
	Deploy
	Rotate
90°
	Rotate
0°
	Stow
	Latch
	Load
	No Load
	

	30/05/2022
	0
	0
	21.0
	8.5
	3.5
	3.5
	8.1
	27.0
	81.0
	82.3
	Test started.

	30/05/2022
	40
	4
	-
	-
	-
	-
	-
	-
	-
	-
	Ramp load failure. Restarted ok.

	30/05/2022
	50
	5
	-
	-
	-
	-
	-
	-
	-
	-
	Ramp load failure. Load reduced to 10 lbf from 20 lbf per Alisdair McLaren’s request.

	01/06/2022
	2,500
	250
	29
	8.68
	4.43
	3.66
	9.96
	26
	81.0
	82.3
	Slight increase in force operation.

	01/06/2022
	8,600
	860
	30.08
	8.48
	4.43
	4.05
	7.52
	25.43
	81.0
	82.3
	No issues.

	06/06/2022
	9,765
	976
	-
	-
	-
	-
	-
	-
	-
	-
	Latch issue. Stopped by Alisdair McLaren.

	06/06/2022
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	New Latch fitted by IND. Part number TL860.

	10/06/2022
	11,561
	1,156
	21.21
	8.77
	4.15
	3.78
	8.00
	26.11
	81.0
	82.3
	Build-up of swarf around cam and cam followers.
Latch failed. Restarted ok. Figures 6, 7, & 8 refer.

	11/06/2022
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	Latch fail. Restarted ok.

	15/06/2022
	15,490
	1,543
	20.63
	5.49
	4.43
	3.47
	6.27
	22.17
	81.0
	82.3
	No issues.

	16/06/2022
	22,300
	2,280
	22.37
	4.82
	4.82
	4.72
	7.04
	31.72
	80.8
	82.2
	No issues.

	17/06/2022
	22,577
	2,557
	24.01
	6.36
	5.01
	3.57
	9.93
	30.88
	80.8
	82.1
	No issues.

	18/06/2022
	28,355
	2,835
	20.92
	4.92
	5.69
	3.95
	5.03
	27.70
	80.5
	82.0
	No issues.

	20/06/2022
	31,133
	3,115
	-
	-
	-
	-
	-
	-
	-
	-
	St Louis type latch sheared. Test stopped. Figures 9 & 10 refer

	21/06/2022
	31,133
	3,115
	23.84
	5.21
	5.01
	4.10
	5.81
	29.31
	80.5
	82.0
	New latch fitted, Part Number TL860. Test restarted.

	22/06/2022
	33,914
	3,391
	18.22
	7.23
	4.43
	3.28
	8.00
	23.04
	80.6
	82.1
	No Issues.

	23/06/2022
	36,692
	3,669
	23.23
	7.28
	4.02
	3.37
	7.33
	28.53
	80.6
	82.1
	No Issues.






	Date:
	No.
Cycles
	Ramp
Cycles
	Force [lbf]
	Deflection [cm]
	Comments:

	
	
	
	Unlatch
	Deploy
	Rotate
90°
	Rotate
0°
	Stow
	Latch
	Load
	No Load
	

	24/06/2022
	38,640
	3,864
	-
	-
	-
	-
	-
	-
	-
	-
	Table jammed. IND informed, latch released, test resumed.

	25/06/2022
	38,813
	3,881
	-
	-
	-
	-
	-
	-
	-
	-
	New latch fitted, Part number TL860.

	26/06/2022
	39,468
	3,946
	24.68
	5.59
	2.80
	3.28
	7.13
	22.75
	80.6
	82.1
	No Issues.

	27/06/2022
	42,245
	4,224
	21.02
	6.65
	3.21
	3.25
	7.33
	24.47
	80.6
	82.1
	No Issues.

	29/06/2022
	44,518
	4,451
	-
	-
	-
	-
	-
	-
	-
	-
	Table over-travel, stop rubbers worn/detached, photo taken. Figures 11, 12, & 13 refer.

	30/06/2022
	45,024
	4,502
	29.69
	5.98
	3.86
	2.70
	5.69
	25.84
	80.6
	82.3
	No Issues.

	01/07/2022
	47,365
	4,736
	-
	-
	-
	-
	-
	-
	-
	-
	Un-latch fail, new latch fitted. Part number TL860.

	02/07/2022
	49,370
	4,937
	-
	-
	-
	-
	-
	-
	-
	-
	Re-latch fail, new latch fitted. Part number TL860.

	04/07/2022
	50,110
	5,011
	-
	-
	-
	-
	-
	-
	-
	-
	Un-latch fail, released, and restarted.

	05/07/2022
	50,047
	5,047
	-
	-
	-
	-
	-
	-
	-
	-
	Latch failing regularly IND support to release latch.

	06/07/2022
	52,521
	5,252
	27.09
	10.02
	3.18
	2.89
	10.31
	22.46
	80.6
	82.3
	Test complete, Alisdair McLaren requested table removed.



[bookmark: _Hlk108190398][bookmark: _Toc108191164]8. Test Summary
To simulate the in-service operation and loading conditions of the Meal Table over a set duration. An evenly distributed load across table surface of 51 lbf (Figure 1 refers) was applied in a downward direction at the tables maximum allowable position, the load was held for 3 seconds then released and table returned to the stowed position. At every 10th cycle with the table leaf in the deployed position, a load of 10 lbf (Figure 2 refers) was applied to check that the table would not travel and clash with surrounding furniture.

The table experienced regular latching issues (failure to hold the table and failure to release the table). The latch was replaced on five separate occasions to continue with the test. The meal table stop mechanism (for the surrounding furniture clash) experienced a failure at 44,518 cycles due to the rubber stops wearing/detaching (Figure 11 refers). These were replaced and the test continued until the target cycle.
[bookmark: _Toc88043837][bookmark: _Toc108191165]8.1 Interval Images
The image below identifies an issue with the design of the table assembly, being that over time, swarf was building inside the rail preventing the table form sliding freely. 
[image: S:\Technical Office Test and Development\Test Videos and Photos\TRN 1200 - 1399\TRN 1217. Air France. Optima Prime. Full Cyclic. 14-05-20\Data\Test No. 19 Meal Table Load Operation\Run 3\Photos\P9200004.JPG]
[bookmark: _Toc108189547]Figure 10 – Build-up of swarf @ 11,561 cycles (1)

 [image: S:\Technical Office Test and Development\Test Videos and Photos\TRN 1200 - 1399\TRN 1217. Air France. Optima Prime. Full Cyclic. 14-05-20\Data\Test No. 19 Meal Table Load Operation\Run 3\Photos\P9200005.JPG]
[bookmark: _Toc108189548]Figure 11 – Build-up of swarf @ 11,561 cycles (2)




[image: S:\Technical Office Test and Development\Test Videos and Photos\TRN 1200 - 1399\TRN 1217. Air France. Optima Prime. Full Cyclic. 14-05-20\Data\Test No. 19 Meal Table Load Operation\Run 3\Photos\P9200009.JPG]
[bookmark: _Toc108189549]Figure 12 – Build-up of swarf @ 11,561 cycles (3)
The image below shows a latch that was sheared after roughly 30,000 cycles. Considering the target was 52,000 cycles, this is obviously a fail. A new latch was fitted to test the other components on the table to ensure they still reached the 52,000 cycles. 
[image: S:\Technical Office Test and Development\Test Videos and Photos\TRN 1200 - 1399\TRN 1217. Air France. Optima Prime. Full Cyclic. 14-05-20\Data\Test No. 19 Meal Table Load Operation\Run 3\Photos\PA110001.JPG]
[bookmark: _Toc108189550]Figure 13 – St Louis Latch sheared @ 31,133 cycles (1)

[image: S:\Technical Office Test and Development\Test Videos and Photos\TRN 1200 - 1399\TRN 1217. Air France. Optima Prime. Full Cyclic. 14-05-20\Data\Test No. 19 Meal Table Load Operation\Run 3\Photos\PA110002.JPG]
[bookmark: _Toc108189551]Figure 14 – St Louis Latch sheared @ 31,133 cycles (2)
Below shows the rubber that prevents the table from over travelling has been worn out and removed. Obviously, this then caused the table to over travel, which was wearing the other components more quickly. This part failed at roughly 45,000 cycles. 
[image: S:\Technical Office Test and Development\Test Videos and Photos\TRN 1200 - 1399\TRN 1217. Air France. Optima Prime. Full Cyclic. 14-05-20\Data\Test No. 19 Meal Table Load Operation\Run 3\Photos\@ 44,518 Cycles (3).JPG]
[bookmark: _Ref88042686][bookmark: _Toc108189552]Figure 15 – Table over-travel rubber worn/detached @ 44,518 cycles (1)






[image: S:\Technical Office Test and Development\Test Videos and Photos\TRN 1200 - 1399\TRN 1217. Air France. Optima Prime. Full Cyclic. 14-05-20\Data\Test No. 19 Meal Table Load Operation\Run 3\Photos\@ 44,518 Cycles   (2).JPG]
[bookmark: _Toc108189553]Figure 16 – Table over-travel rubber worn/detached @ 44,518 cycles (2)

[image: S:\Technical Office Test and Development\Test Videos and Photos\TRN 1200 - 1399\TRN 1217. Air France. Optima Prime. Full Cyclic. 14-05-20\Data\Test No. 19 Meal Table Load Operation\Run 3\Photos\@ 44,518 Cycles   (1).JPG]
[bookmark: _Toc108189554]Figure 17 – Table over-travel rubber worn/detached @ 44,518 cycles (3)


[bookmark: _Toc88043838][bookmark: _Toc108191166]8.2 Post-Test Images

[image: S:\Technical Office Test and Development\Test Videos and Photos\TRN 1200 - 1399\TRN 1217. Air France. Optima Prime. Full Cyclic. 14-05-20\Data\Test No. 19 Meal Table Load Operation\Run 3\Photos\Post Test.JPG]
[bookmark: _Toc108189555]Figure 18 – Post Test


[bookmark: _Toc108191167]9. Conclusion 
To conclude, the test setup was a success, therefore the project was a success. However, the article being tested did fail as the table didn’t reach the desired number of cycles. There are positives which can be taken from this, which are, the designers of the table now know which components are causing the in-service issues with the table. These test results will give them a platform to be able to improve the design of the table, with the aim of preventing these issues from happening in the future. Once the table design has been improved, it will likely go on test again, using this same setup to ensure the changes have worked before releasing the design into service. 
This can also benefit future projects, as this table may be used for future programs. If this platform has very few problems, then it’s a better baseline to work from for a new and updated table assembly.
image2.png
PROJECT

Meal Table Test Ri

1. Identify Problem

2. Build Test Setup

3. Program PLC

4. Test Operation

5. Review Test Results

1.1 Review Current Test Setups

2.1 Build Structure for Test to Take Place
using Extrusions

3.1 Program Omron PLC using CX
Programming Software

4.1 Run the Test for a number of cycles, for
example, 10 cycles.

5.1 Review test results

1.2 Develop Solution to Improve Test Setup

2.2 Structually Secure Test Setup, Ensuring it
can withstand force from the motor

3.2 Test and Review PLC Program

42A d any ch quired if
necessary

5.2 Inform appropriate people of any isses
with article whilst on test

1.3 Get Approval from Head of Test &
Development

2.3 Wire PLC panel, and add I/O Extension
on Test Setup

3.3 Ammend any imperfections in PLC
Program

4.3 Get clearance from Supervisor to run test

2.4 Wire all inputs and outputs to 1/O board

3.4 Repeat stage 3.2 and 3.3 until program is
functional

4.4 Run test for desired cycles by customers.
(52,500 cycles)

2.5 Secure all inputs and outputs to test
setup
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