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ENGINEERING CHANGE ORDER (ECO)

1.0 PURPOSE AND SCOPE

Document the procedure used for initiating, processing and implementing Engineering Change Orders (ECO’s) and provide instructions for using the ECO form. All changes to released items, products, assemblies, controlled documents, other than clerical changes, are to be made through the ECO process. Changes to controlled documents (procedures, work instructions, manuals, etc.) may also be approved using the Document Change Order (DCO) procedure

2.0 AFFECTED DEPARTMENTS

Document Control

Engineering

Managers - Production, Logistics, Product, Sales/Marketing, Quality Assurance
3.0 REFERENCE DOCUMENTS

D0001.1022-1 – ECO form

D0001.1022-2 – ECO Authorization List

D0001.1022-4 – ECO Numbering Ledger

D0001.1021 – Document Change Order

D0001.1015 – Product Obsolescence

D0001.1126 – Quality Records Matrix

4.0 RESPONSIBILITIES & AUTHORITY

4.1 Ownership

Engineering is the owner and author of this procedure and the ECO form.

4.2 Engineering / Manufacturing Engineering

Engineering is responsible for origination of all ECO’s and for accurate completion of the form.
4.3 Document Control

Document Control is responsible for the handling, processing and distribution of an ECO.

4.4 Larson Davis Division
Quality Assurance, Manufacturing, Engineering, Product Manager, Production Manager, are responsible to approve the ECO changes within their authority.

Managers have the responsibility to make certain that ECO changes are implemented properly within their department and that necessary information is shared with employees.

Managers have the responsibility to implement adequate training in the ECO process for all effected employees.

5.0 DEFINITIONS

BOM – Bill of Manufacturing

BSD -  Business System Database

ECO – Engineering Change Order

Major Revision – The major revision of a drawing is indicated by a letter
                             (for example rev. A, B, C, etc.).

Minor Revision – The minor revision of a drawing is indicated by a number following the
                               major revision letter (for example, rev. A1, A2, A3, etc.).  

pcb – Printed Circuit Board

6.0 SAFETY PRECAUTIONS

None

7.0 EQUIPMENT & MATERIALS

· Personal Computer
8.0 INSTRUCTIONS

8.1 Overview

ECOs are submitted to Document Control. Submission in an electronic format, using the most current release of the form or template, is preferred.

The submitter should assure that the ECO is complete, clear and accurate prior to submission.

An ECO is written to solve a single, logically related problem and may affect one or more items or assemblies. Multiple ECO forms should be submitted when correcting unrelated problems.  
An ECO is written to effect changes within manufacturing and should not be submitted until all drawings, tool, testing, software, etc. are ready such that implementation of the requested change can begin immediately after approval.

8.2 ECO Form Description

The ECO form is comprised of three sections. 
1) The cover page that provides an overview of the ECO, the approvals, and the status.
2) A description of the verification, validation and customer impact.

3) The third section defines modifications to be made.  There is one sheet for each item and up to 20 items may be included in a single ECO.

The online form is color-coded. The submitter is required to complete all sections highlighted in blue.  The red sections are to be completed by Document Control.  Either the submitter or Document Control completes the black sections.

8.3 Cover Sheet

8.3.1 Header

The submitter assigns a number to the ECO.  To obtain a valid ECO number, the engineer signs for a number in the ECO numbering Ledger (D0001.1022-4) kept in Document Control. This number is entered on the form along with a descriptive title (optional) and the submitter’s name.  If the ECO is in response to a Quality Concern (QC), the number of the QC is also entered.

8.3.2 Reason for and description of change

Type in a description of the ECO and the reason the change is needed. Include as much detail as is reasonable so all those reviewing and approving the ECO may understand why this change is needed and what is to be accomplished by the ECO.

The assemblies modified by the ECO may also be listed.

8.3.3 Financial

This section is a total of the costs for the entire ECO.  The One time cost is the sum of one-time costs for each item or assembly contained in the ECO.  The Per unit recurring cost is a summary of the change in cost for each item or assembly.

Engineering or marketing costs should not be included within the financial portions of an ECO.  The included costs are to be material costs such as scrap, items added or removed, tooling, fixtures, etc.  Burdened costs are to be used when possible such as with inventoried items.


8.3.4 Approvals

The submitter selects who is to approve the ECO.  Approvals are required from the project engineer, engineering management (project manager or other management), and Quality Assurance.  Those authorized to sign for these functions are listed in the ECO Authorization List (D0001.1022-2).

The project engineer is to approve the ECO for accuracy and technical correctness.  It is the project engineer’s responsibility to verify that the proposed change will perform correctly in the revised system.  The project engineer also approves the accuracy of the information within the ECO.

It is engineering management’s duty to also review the ECO to make sure that it is accurate, technically correct, and adequately tested.

The Intrinsic Safety Manager approval box must be selected if a safety approved product is being changed.  Examples of safety approvals are IECeX, ATEX or MSHA.
Product Manager is selected if the ECO alters features, usability or marketability  The Product Manager approves marketability or how the change will affect product sales.  
The Sales Manager should be selected if the ECO changes the form, fit, or function of a product.  The Sales Manager approves that product is appropriate to sell.  

A simple way to view “form, fit or function” is to ask the question; is the change something that may be readily apparent to the end user?  Any change that affects published specifications should be submitted to marketing.

Logistics Manager is selected if the change affects items or assemblies that are fabricated out-of-house or outsourced or if inventories are affected. The logistics manager approves the clarity of the ECO.

Production Manager is selected if the change affects items or assemblies that are fabricated in-house or outsourced. The production manager approves the clarity of the ECO.

General Manager is chosen if the one-time cost (OTC) is greater than $500 for the whole ECO or if the ECO creates a recurring cost increase for the product of greater than 10%.  This approval is for the financial implications of the proposed change.

8.3.5 Status

This section is completed by Document Control.  The status will be updated as the ECO is approved, copies are distributed, and the ECO is completed and filed.

8.4 Verification, Validation and Customer Impact

8.4.1 Verification

Briefly summarize the activities, testing or other justification that have been used to determine the correctness of the change.  Verification is the process of ensuring the change will work as specified and that the provided information, drawings, item specifications, etc. are correct.  Identify what testing has been done to verify that the design works correctly.  If needed, reference to external information or data sources may be used.
For example, if an ECO is written to change a manufactured mechanical item then verification could be the production of a prototype item and checking the dimension, material and fit for the prototype.

8.4.2 Validation

Validation is the process of determining that the change will have the desired affect.  For example, if an ECO is written to add new functionality then validation would be a check to ensure the desired functionality had in fact been added and new functionality achieved the desired results.  Identify what efforts have been made to demonstrate that the customer accepts the proposed change, and that it is doing what the customer wants.  If an ECO is written to fix a problem, then validation would be to determine that the problem is indeed fixed from the customer standpoint.  The customer can include the end user, production, logistics, and/or sales and marketing.
In this section, summarize the activities and results used for validation.  Reference to external information or data sources may be used.

8.4.3 Customer Impact

In this section, any expected customer impact should be noted.  Examples of customer impact are changes to functionality, specifications, physical characteristics, usage, product availability, etc.  If a proposed change will indirectly affect customer of other products not listed within the ECO then these other products and the customer impact should be noted.
8.5 Item/Assembly Modification Sheet

This is the sheet where the actual change is described.  There must be at least 1 sheet, but can be as many as 20 sheets, included in each ECO.

8.5.1 Header

Enter the item number of the item or assembly that is being modified by the ECO and a description of the item and the product or products where it is used.

8.5.2 Financial

The submitter enters the one-time cost and recurring costs for this change.  

One-time costs are costs such as tooling, scrap costs or equipment costs.  When writing an ECO, the engineer is responsible to determine if any item removed from a BOM is used elsewhere.  If the item is not used on any other product, the item is to be scrapped and the cost of any inventory of the item is included as a one-time cost. 

Recurring costs are costs that are added to or subtracted from the current cost of manufacturing the item or assembly.  An example of a recurring cost is a change to a item that causes it to be more expensive.  If the proposed change causes the item or assembly to be less expensive, the recurring cost is a cost saving and is entered as a negative cost.  Adding or removing items from an assembly will alter the recurring costs.
8.5.3 Disposition of Old Revision Items
This section is to be completed by the submitter and is used to specify how the change(s) are to be handled in various organizations of the company or stages of the product.  For each stage there is a drop-down combo box that lists available choices.  The stages are:

8.5.3.1 Purchased Item

The item or assembly has been ordered but not yet received into inventory.  For items or work being done by a subcontractor, the submitter is responsible to work with logistics to determine the work status of the subcontractor and plan how to implement the changes with the subcontractor.  These instructions should be included within the ECO.

Possible actions are:

· Rework order – Instruct logistics to contact the vendor and get the items that are on order reworked before receiving them into inventory.

· Cancel order – Instruct manufacturing to cancel the ordered items if possible.  If not possible, the items will be scrapped.

· Use as-is – No change to items on order

· Put order on hold – Instruct logistics to place a pending order on hold.  Typically this is done in conjunction with an ECO to halt production while a problem is being solved.  Purchasing is to be notified if there is intent to hold an order so they will be able to verify that it is possible to hold the order prior to submission of the ECO.
· See instruction – If selected, instructions are to be written in the instructions section

· Not Applicable

8.5.3.2 In raw material Inventory
This outlines instructions for what to do with items that are currently in inventory.
Possible actions are:

· Rework inventory – Instruct manufacturing to remove all items that are currently in inventory and rework them

· Use existing inventory first – Instruct manufacturing to use existing inventory as-is and then implement the change on new items introduced into inventory.  When this box is checked, the Document Control Clerk will place the following statement in the BSD item Maintenance Specifications: "A new revision of this item is available.  Please contact Document Control before ordering this item."  Production will continue using the existing revision items.  In addition, Document Control will not make effective any of the changes specified by the ECO.  The BSD BOM, Eng Master ID, and all drawings will remain at their current revision.  When Production is ready to order the new revision, they will contact Document Control.  The Document Control clerk will then make the changes specified by the ECO, so that Production can begin ordering/building the new revision items and will delete the statement from the BSD that was added per the instructions above.  
· Scrap inventory – Any inventory of the specified item should be scrapped and replaced with updated items

· Use as-is – No change to items in inventory

· See instruction – If selected, instructions are to be written in the instructions section

· Not Applicable

8.5.3.3 In Work-in-progress
This section refers to assemblies or finished goods currently being manufactured.

Possible actions are:

· Rework work in progress – Instruct manufacturing to rework all items that are currently being manufactured

· Scrap work in progress – Any items currently being manufactured should be scrapped

· Use as-is – No change to items in work-in-progress

· Put order on hold – Instruct manufacturing to place items in work-in-progress on hold.  Typically this is done in conjunction with an ECO to halt production while a problem is being solved.

· See instruction – If selected, instructions are to be written in the instructions section

· Not Applicable

8.5.3.4 In Finished Goods 
These are finished, sellable products that are in inventory.
Possible actions are:

· Rework finished goods – Instruct manufacturing to rework all items that are in finished good.  These items will not be shipped to customers until after rework has been completed.

· Scrap finished goods – Any items currently in finished goods will be scrapped

· Use as-is – No change to items in finished goods

· See instruction – If selected, instructions are to be written in the instructions section

· Not Applicable

8.5.3.5 Customer Service Returns

These are items that are returned for repair or calibration services.  Specifying an action here provides for upgrade of sold products at a lower cost than a recall or on-site service.

Possible actions are:

· Rework customer service returns – Instruct manufacturing to rework the specified item if it is ever returned for service or calibration.  

· Replace customer service returns – Instruct manufacturing to replace any customer returned product with new product

· See instruction – If selected, instructions are to be written in the instructions section

· No Actions – Do not apply the specified change to product returned from a customer

· Not Applicable

8.5.3.6 Customer Products

These are products that have been sold and are at customer sites.
Possible actions are:

· Recall customer product – Initiate a recall to repair customer’s product  

· Service on-site – Identify customers and send service personnel to make on-site repairs

· Send notice – Identify customers and send them written or electronic notice.  This notice will outline the concern and recommend ways to address the concern.

· See instruction – If selected, instructions are to be written in the instructions section

· No action – The change does not require modification to customer product

· Not Applicable

8.5.4 Affects/Changes

This section is used to document, which items are to be updated to complete the change.  The submitter is required to select the items to update and to enter the old revision and the new revision.  Engineering has the option of entering the name of the person responsible to make the change. If no name is entered or if a different person does the work, Document Control edits the ECO and corrects the information.

8.5.4.1 Internet Site (www)

When the change specified makes it necessary to change information or documentation found on the Larson Davis Internet site, this box is checked. The information or documents to change, and the nature of the change, are outlined in the ECO instructions. The changes are not to be released to the Internet until the ECO is approved.

8.5.4.2 Other

Any other change to controlled documents or manufacturing systems, which is necessary as part of completing the ECO, is entered here.  This field can be used to indicate “Rework”. Details of this change are specifically noted in the Instructions section.
8.5.5 Instructions

This is where the actual change is documented.  Additional sheets or drawings may be attached as part of the ECO.  Instructions should be clear and concise.  They are to state how each affected item is to be changed.  For example, instructions to add an additional bolt to an assembly will state the new quantity of the bolt in the BOM and where to file new assembly drawings.

The ECO should explicitly state if a finished goods item is being released for production. 

8.6 Submit the ECO to Document Control

Once the engineer has completed the ECO, it is submitted to Document Control. It is preferable that all ECO’s be submitted electronically but if necessary they may be handwritten and then submitted. Any support material, which is printed, may also be submitted and Document Control is to scan the material and attach it to the ECO.

8.7 Document control

8.7.1 Preliminary Review

Document Control is to perform a simple review of the ECO.  The ECO is checked to verify that all necessary fields have been entered and for any obvious errors.  

If the ECO is incomplete or incorrect, the ECO is returned to the originator for correction and resubmission to Document Control. 

8.7.2 Preparation

If accepted, Document Control will convert printed material to an electronic form and attach it to the ECO when requested.

8.7.3 Approvals

An ECO is distributed electronically for approvals.  If the ECO is approved, Document Control is notified of the approval.  

If the ECO is not approved, the individual rejecting the ECO notifies Document Control that the ECO is being rejected and contacts the submitter to explain why the ECO is being rejected. Those who receive an ECO for approval have 3 working days to evaluate the proposed change before a response is required.

When an ECO is rejected:

· The ECO is returned to the submitter to resolve any problems with the individual(s) rejecting the ECO and resubmit the ECO for approval.

· Document control will inform the submitter of who rejected the ECO.

· The revised ECO is assigned a new revision letter (the initial ECO has no revision). Subsequent ECO’s are revised A, B, C, etc.

When all the necessary approvals have been received, Document Control does the following:

· Places a copy of the ECO and ECO Approval Form in: R\Provo\Engineering\Docs\ENG\DCO’s & ECO’s\Completed.
· Enters the ECO number and revision change in the BSD.

· For documents that are attached to a BOM, the new revision is noted in the specifications field where appropriate.

· In the BSD, the ECO is attached to each individual item along with any associated drawing.

8.7.4 Distribution

Once approved, the ECO is distributed electronically to:
· ECO submitter

· Tasks outlined in  “Disposition of Old Revision Item when it is:” section the following people are responsible for making changes (unless the “Use as-is box is checked, in which no changes need to be made)

· On order: Purchasing

· Inventory: Logistics
· Work-in-progress: Production Manager

· Finished Goods: Production Manager

· Customer service returns: Production Manager

· Others as dictated by the above organizations

9.0 INSPECTION

The review and approval process contains provisions for multiple inspections of the changes proposed in the ECO.

10.0 RECORDS

ECOs are filed by ECO number electronically in: I\ENG\DCO’s & ECO’s\Completed\

Appropriate folder needed.  Retention is per the Quality Records Matrix (D0001.1126-1).

11.0 DISTRIBUTION

Distribution to employees is via electronic access to the online Document Control area.

12.0 ATTACHMENTS

None

13.0 REVISION HISTORY
	DCO #
	REV
	DATE
	INITIALS
	CHANGES MADE

	1969
	C
	4/99
	KC
	ECO form modified, New part number, DCO added

	018
	D
	8/99
	LC
	ECO form modified, DCO removed, COO, CEO removed.

	105A
	E
	5/23/00
	KC
	Changes as per CAR #000507-1

	107
	F
	6/15/00
	LC
	Remove “Print final copy on LD letterhead”.

	212C
	G
	28Feb2001
	AJR
	As part of ISO Audit: Added clarity and corrected grammar.  Section “1.1.1.1 Process procedure” allows an ECO to change a Work Instruction so the opening paragraph was changed to allow it also.  Added Paragraph “Keep With Next” to improve automatic pagination.

	367
	H
	11/20/01
	SW
	Section 8.6.4: clarified what will happen before ECO is considered complete.

	470A
	I
	10/10/02
	MB
	“Since the stencil and assembly drawing can have different revisions, the assembly drawing should include the part number and revision of the stencil that is to be used with the assembly.” Under section 8.4.4.4.  Corrected grammar and removed "ISO" gotcha words like "will, should, must".

	
	J
	3/20/03
	MB
	Made changes to sections referring to Sales and Marketing, changed it to reflect current groups of Sales, ATP Group and IHS Group. Added and changed distribution to match Document Control Work Instructions and ECO form.

	618A
	K
	9/9/03
	CS
	Clarified how revisions are incremented.  Changed “MRP/BOM/Parts” to “BOM and Eng Master ID”.

	634A
	L
	9/30/03
	SLB
	Added the form number to the ECO Ledger



	698
	M
	1/20/04
	SLB
	Modified Inventory area to talk about old revision parts

	800
	N
	9/2/04
	SLB
	Modified the records area and updated the whole procedure to parallel what is being done now

	904
	O
	11/7/05
	JEB
	Removed references to Visual and Groupwise, corrected numbering and removed reference to a non-existent paragraph, added definition for BSD and replaced Visual references with BSD. Replaced BASEEFA with ATEX.

	961
	P
	7/21/06
	JEB
	Removed references to ATP & IHS, reduced the copies of ECO information distributed to QA.

	1025
	Q
	7/24/07
	HB
	Replace PCB with pcb

	1108
	R
	5/27/08
	DAR
	Minor updates

	1268
	S
	9/28/09
	WJO
	Updated to file electronically

	
	T
	10/1/10
	KMC
	Changed ECO form to include validation, verification and customer impact.  Removed most of the affects/changes rows.  General updates.  Changed ‘part’ to ‘item’.

	1363
	U
	02/08/12
	BD
	Revised definitions for Verification and Validation in section 8.4.
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