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User Guide: New Equipment Specification

General Outline for an Equipment Specification 

The following outline is intended to be used by the PCB project engineer as a framework for writing an equipment specification which will be used by PCB Purchasing to obtain quotations from equipment suppliers, and to clearly communicate the requirements of the equipment being proposed.  The Project engineer should write this document, as if explaining our needs to someone that has never seen our products or process.  

Sections may be added or deleted depending on the specific nature of the equipment being proposed.
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1. Project Introduction
1.1. Define the PCB contacts

1.1.1. Identify the people the supplier should contact for questions
1.2. Define where equipment will be installed

1.2.1. Address
1.2.2. Building location
1.2.3. Location within building
1.2.4. Define floor space requirements
1.2.5. Provide layout of proposed installation site
1.3. Define the Documentation required

1.3.1. What machine drawings are expected to be delivered with the equipment?
1.3.2. Are operating manuals required?
1.3.3. Are spare parts lists expected or required?
1.4. Define project timing

1.4.1. Design approval date
1.4.2. Machine build completion date
1.4.3. Date for approval at supplier’s site
1.4.4. Expected delivery date
1.4.5. Date for approval at PCB site
1.5. Define the delivery logistics 

1.5.1. Rigging requirements
1.5.2. Freight charges
1.5.3. Preferred carrier
1.5.4. Special transport considerations
1.6. Other Considerations

1.6.1. Develop payment schedule
1.6.1.1. Review with Engineering Manager
1.6.2. Define the terms of the service contract,  if required
1.6.3. Define needs for any training if required
1.6.4. Are any critical spare parts expected to be provided by the equipment supplier?
1.6.5. Is any installation or start-up support needed from the supplier?
2. Equipment Definition
2.1. Define the specific operations that will be performed by the equipment and if these must occur in a specific order

2.2. Define the maximum equipment running conditions for  amplitude, frequency, temperature,  humidity, speed, feed, etc

2.3. Determine if equipment will operate at these conditions continuously,  or only intermittently

2.4. Describe how the new Equipment must be designed in order to interface with existing PCB processes and equipment, if any.

2.5. Define the standard machine components to be utilized in the equipment build.  (eg, controller brand, software type, disconnect brand, etc.)

2.6. Define the utility requirements ( eg, 110v vs 220v,  water, pneumatic, hydraulic, ventilation,  drainage,  waste disposal,  etc

2.6.1. Define available pressure and flow capacity of each utility, if applicable
2.7. Define operator interface(s) required, i.e. graphical, touchscreen,  keyboard, etc.

2.8. Define any Information Technology requirements required for use with the equipment,  i.e., data collection, software back-up, etc.  and define whether these services will be provided by the equipment OEM or PCB


2.9. Determine if any special tooling is needed with the equipment

2.9.1. Define any quick changeover options that are required
2.9.2. Consider tools required for all the models and components to be built or processed in the equipment
2.10. Define the Product Flow through the equipment

2.10.1. Define the method to get parts into and out of the equipment
2.10.2. Consider potential for single piece flow 
2.10.3. Define the level of automation required

2.10.4. Define the complexity of clamps, fixtures,  etc. which are used with the equipment and who will provide them

2.10.5. Define what part racks are used with the equipment, where are they located,  and who will provide them

2.10.6. Define the in-process part buffers that are required

2.10.7. Consider an equipment configuration that will minimize  Work-In-Process

2.10.8. Define the size of containers that will be used with the equipment and what type they are

2.10.9. Define the PFEP (Plan For Every Part) 

2.11. Define 5S requirements

2.11.1. Is there a place for tools & gages?

2.11.2. Is there a means to control oil,  overspray,  offal,  etc so that the workspace will remain clean

2.12. Changeover

2.12.1. Define the changeover time expectation when converting from one model/part to the next

2.12.2. What tools are required for changeover?

2.12.3. What skill level is required for changeover?

2.13. Define the expectations for equipment fault self-diagnostics and trouble-shooting

3. Safety Requirements

3.1. Define the Lockout Procedure requirements

3.1.1. Will the equipment supplier provide the lockout placard & tags?

3.2. Define the energy source disconnect(s) location & type

3.3. What PPE is required when operating or servicing this equipment?

3.4. What machine guarding is to be provided?

3.5. What type and amount of thermal insulation is required?

3.5.1. What is the permissible exterior temperature of the equipment?

3.6. Have ergonomics been considered in the machine design?

3.7. Are the machine controls designed and located for safe operation of the equipment?

3.8. What chemicals will be required for use with the equipment?

3.8.1. Have new chemicals been approved for use by the safety committee?

3.8.2. Have MSDSs been provided for all chemicals?

3.9. What are the noise level (SPL) requirements for the new equipment?

3.10. Are there adequate controls for any burn hazards associated with the new equipment?

3.11. Define what guards are acceptable and required to protect operators from pinchpoints

4. Product Description

4.1. Define products (models and components) which will be processed in the equipment.  Provide a relevant chart or table

4.1.1. Identify the parts which are at the extreme limits of the equipment processing window, i.e. largest and smallest, most fragile,  etc.

4.2. List the drawings of parts to be processed in the equipment and provide a copy of each

4.3. Define product design characteristics that need to be considered in the equipment design,  such as part finish,  cosmetic aspects,  cleanliness,  and describe how these characterisitcs may effect the equipment design

4.4. Conduct Process Capability Studies on the products to be processed in the new equipment and define the level of part variation which can be expected in normal production.  

4.4.1. Specify any product characteristics that may deviate from the product drawings and indicate the maximum deviation to be accommodated in the equipment design.
5. Productivity Requirements

5.1. Define the production capacity required taking into account expected fluctuations that must be absorbed

5.1.1. Define production TAKT Time vs Design Machine Cycle Time

5.2. Define production capacity for 1 shift, 2shifts, 3 shifts

5.2.1. Define working minutes per shift, and number of shifts of operation per day

5.3. Define equipment utilization projections (eg. 95% uptime, 85% with scheduled maint.)

5.4. Consider changeover losses, if any

5.5. Define labor requirements for the new equipment

5.5.1. Define the loading and unloading time

5.5.2. Define the number of operators required to operate the equipment

5.5.3. Define the extent of automation expected to reduce labor costs, if any

5.5.4. Define the operator skill level required

5.6. Define the production backup and bypass plan for periods of equipment downtime

5.6.1. Define how will quality levels be maintained when operating under the back-up operating plan

6. Quality Requirements

6.1. Define the quality levels that must be attained by the new equipment and how it will be measured (eg. >99% RTY, <100PPM at customer, etc)

6.2. Define both long term and short term machine capability expectations and how these will be measured

6.3. Describe what Error-proofing devices need to be incorporated to reduce RPN's on the FMEA's.  

6.4. Define the quality checks need to be incorporated into the equipment including software,  gaging,  fixturing, etc.

6.5. Consider prevention techniques before resorting to detection techniques

6.6. Define how non-conforming parts will be identified and controlled

6.7. Define the extent of equipment self diagnostics which should be included to prevent the production of defective parts

7. “Run At Rate” and Final Approval Requirements

7.1. Define the "run at rate" requirements  at the equipment  OEM, if any

7.1.1. Determine the acceptance criteria in terms of number of parts to be run,  part numbers to be run,  etc.

7.1.2. Determine initial acceptable Cpk (s)

7.1.3. Define the acceptable machine downtime,  adjustments,  etc

7.1.4. Review equipment for compliance to this specification

7.2. Define the “Final Approval” requirements at PCB

7.2.1. Determine the acceptance criteria in terms of number of parts to be run,  part numbers to be run,  etc.

7.2.2. Determine final acceptable Cpk (s)

7.2.3. Define the acceptable machine downtime,  adjustments,  etc

7.2.4. Review equipment for compliance to this specification
The following section shall be inserted into the Specification as written and in its entirety:
8. PCB Piezotronics, Inc. Equipment Purchase Terms And Conditions 

8.1. Agreement.  Seller agrees to sell to PCB Piezotronics, Inc. (“PCB’) and PCB agrees to purchase from Seller the equipment (the “Equipment”) described in PCB’s Purchase Order (the “Purchase Order”) pursuant to the terms and conditions (the “Terms and Conditions”) set forth herein.  Any terms or conditions which are in addition to or different from the following Terms and Conditions must be mutually agreed upon in a writing signed by PCB.  

8.2. Payment Terms. PCB shall pay Seller: (i) 25% of the purchase price upon Seller’s receipt of the Purchase Order; (ii) 25% upon delivery of the Equipment; and (iii) 50% upon satisfactory completion of the Acceptance Criteria, as defined below.  All properly issued invoices are to be paid net 45 days upon receipt of invoice.  Any amount not timely paid shall be subject to a finance charge of 1% per month until paid.  In no event shall final payment be made prior to acceptance of the Equipment pursuant to the Acceptance Criteria.  

8.3. Acceptance Criteria. PCB’s acceptance of the Equipment shall be subject to the satisfaction of the Acceptance Criteria included in PCB’s specification for the Equipment, which is incorporated by reference herein (the “Acceptance Criteria”).  PCB agrees to cooperate with Seller in all reasonable respects to facilitate Seller’s efforts with the installation, prompt completion of acceptance testing and satisfaction of the Acceptance Criteria.  

8.4. Delivery, Claims and Delays. All products are shipped DAP PCB (with PCB to reimburse Seller for the cost of shipping), and Seller shall bear all risk of loss or damage in transit.  A fully enclosed, air ride van is required for Equipment transportation.  Seller will dismantle the Equipment for shipment and provide common carrier crating, skidding and returnable containers for skids as required.  

Provided that PCB cooperates with Seller as set forth above in Section 3, Seller acknowledges and agrees that (i) the Equipment will be delivered to PCB’s facility no later than 20 weeks after Seller’s receipt of the Purchase Order, with time being of the essence with respect to such timing, and (ii) in the event that Seller fails to meet such delivery requirement, PCB shall have the right to cancel the Purchase Order without further liability to Seller, and to obtain a full refund of all amounts paid to Seller for the Equipment.   

8.5. Documents and Proprietary Information. All drawings and technical information supplied by PCB to Seller will remain the exclusive property of PCB and may not be disclosed to any third party or used for any purpose other than as stipulated by PCB without PCB’s written consent.  Except as otherwise expressly provided, no license or other right is hereby transferred to either party including any license by implication, estoppel or otherwise under any patent, patent application, trade secret, trademark, or copyright, with respect to confidential information in which the other party justly claims a proprietary interest of any kind.  

8.6. Changes.  PCB reserves the right to make such changes to the Purchase Order as may be necessary or desirable, in PCB’s sole discretion.  Any difference in purchase price shall be subject to the written agreement of Supplier and PCB.

8.7. Cancellations. In the event that PCB terminates the Purchase Order without cause, PCB shall pay to Supplier an amount, to be mutually agreed upon, which shall be adequate to cover the reasonable cost of Supplier’s actual performance of work up to the effective date of termination.  In the event of any such termination, Seller may stop all work being performed pursuant to the Purchase Order. The Purchase Order may not be cancelled if within 15 days of the scheduled ship date of the Equipment; provided, however, that (i) in the event that the Equipment fails to meet the Acceptance Criteria, PCB shall have the option to return the Equipment pursuant to Section 18 below; and (ii) as set forth in Section 4 of these Terms and Conditions, PCB shall have the right to cancel the Purchase Order without further liability and with the right for a full refund of all amounts paid in the event that delivery is not made within the time required.  In the case of either (i) or (ii) of the preceding sentence, no cancellation fee shall apply.

8.8. Infringement.  Seller shall indemnify, defend and hold harmless PCB from and against any and all damages, losses, expenses, judgments, decrees and costs (including, without limitation, reasonable attorneys’ fees and expenses of PCB) incurred by PCB as a result of third party intellectual property claims against PCB related to the design, construction, sale and/or use of the Equipment (including, but not limited to, claims of infringement of any United States or foreign patent, copyright or trademark).
8.9. Claims and Disputes.  All irresolvable claims, disputes and other matters in question between Seller and PCB arising out of or relating to the Purchase Order or breach thereof will be decided by final and binding arbitration in accordance with the rules of the American Arbitration Association.  The site of such arbitration proceedings shall be in Buffalo, New York. Judgment upon any award rendered in such arbitration may be entered in any court of competent jurisdiction. This provision shall not limit either Supplier's or PCB’s right to obtain any provisional or equitable remedy, including, without limitation, injunctive relief from any court of competent jurisdiction, as may be necessary in the sole judgment of Supplier or PCB, as the case may be, to protect its rights hereunder.
8.10. Title and Security Interest.  Title shall remain in the name of Seller until delivery.  Upon delivery, title of the Equipment shall transfer to PCB, subject to a purchase money security interest in the Equipment to be retained by Seller for any unpaid portion of the purchase price. Seller may, at its option, record a UCC-1 Financing Statement to evidence such security interest but shall promptly terminate any such filing upon payment of the purchase price. 
8.11. Tooling and Part Fixtures.  Tooling and part fixtures are the responsibility of the Seller unless stated otherwise in writing.  
8.12. Design.  Seller retains ownership and possession of the proposed engineering design of the Equipment.
8.13. Insurance.  Whenever Seller is to perform any services for PCB on any premises owned or controlled by PCB or elsewhere, Seller agrees to: (a) keep the premises and work free and clear of all mechanic’s liens, and furnish to PCB proper affidavits and/or waivers certifying thereto; (b) perform such services at Seller’s sole risk prior to its written acceptance by PCB and replace at Seller’s sole expense all property damaged or destroyed by any cause whatsoever; (c) carry workmen’s compensation insurance covering all employees to be used by Seller in connection with such services and public liability insurance covering Seller’s liability hereunder; and (d) prior to commencing the performance of any services hereunder, furnish to PCB certificates of its insurance carrier showing that such workmen’s compensation and liability and property damage insurance is in full force.
8.14. Compliance with Law.  Seller represents and warrants that in its performance hereunder it will comply with all applicable federal, state, local and foreign laws, rules, regulations, administrative and executive orders, and pertinent governmental procurement regulations.  Seller further warrants that it will comply with applicable provisions of Executive Order No. 11246, as amended, pertaining to equal employment opportunity and the Fair Labor Standards Act of 1938, as amended.  Each invoice must certify that the goods invoiced were produced in accordance with the Fair Labor Standards Act.  Seller represents and warrants that the Equipment will be produced in compliance with the Occupational Safety and Health Act of 1970 and with the then applicable standards, rules, regulations and orders thereunder.

8.15. Assignability.  Seller shall not assign any right or delegate any duty arising under the Purchase Order without the prior written consent of PCB, and any such attempted assignment or delegation shall be null and void.  

8.16. Warranty:

8.16.1. Seller represents and warrants that the Equipment will, for a period of 1 year from the commencement of the warranty period: (i) be free from defects in materials and workmanship under normal operating conditions; and (ii) operate in full compliance with the Acceptance Criteria (the “Warranty”).  If the Equipment is sold as part of an integrated system, Seller further represents and warrants that the Warranty shall apply to the entire integrated system.  The Warranty shall not apply to any Equipment that is damaged by the abuse or misuse of PCB.  

8.16.2. SELLER MAKES NO WARRANTIES, EXPRESS OR IMPLIED, INCLUDING ANY WARRANTY OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE, EXCEPT AS SET FORTH IN SECTION 17.A ABOVE.

8.16.3. The Warranty shall commence on the date that the Equipment is fully installed and has satisfied all Acceptance Criteria.  

8.16.4. The Warranty covers parts and labor on the Equipment.  If a problem occurs, Seller will repair the problem by either repairing the Equipment at PCB’s facility, at an authorized repair facility, or by shipping a replacement part to PCB’s facility, free of charge.  All shipping charges for Warranty repairs shall be borne by Seller.

8.16.5. Warranty repairs extend the original warranty period for the period of time the Equipment is out of service.  Replacement parts are covered under the Warranty for the balance of the term of the Warranty or 90 days, whichever is longer.

8.16.6. Seller acknowledges and agrees that PCB’s installation of a replacement part shipped to PCB by Seller under Warranty (assuming that PCB follows installation instructions provided by Seller) will not void the Warranty.

8.17. Returned Goods.  Notwithstanding any other provision of these Terms and Conditions or any other contract document, PCB shall have the option to return the Equipment to Seller, at Seller’s expense, for a full refund of all funds paid to Seller, in the event that: (i) the Equipment fails to fully satisfy the Acceptance Criteria within sixty (60) days following installation; or (ii) the Equipment fails to meet the requirements of the Warranty, as set forth herein, for a period of sixty (60) days or more.  In such case, there shall be no restocking, cancellation or similar charge payable by PCB with respect to the returned Equipment.  During any such sixty (60) day period, PCB shall cooperate with Seller, in all reasonable respects, relative to giving Seller access to the Equipment at PCB’s facility so that Seller can take actions which may be necessary for the Equipment to satisfy, as applicable, the Acceptance Criteria or the requirements of the Warranty.

8.18. Miscellaneous. 

8.18.1. Governing Law.  This Agreement shall be governed by and be construed in accordance with the laws of the State of New York.

8.18.2. Attorneys’ Fees.  The nonprevailing party in any litigation arising out of any breach of the Purchase Order, these Terms and Conditions or any other contract document, shall reimburse the prevailing party for all of its reasonable attorney’s fees, expenses, and other costs.

8.18.3. Severability.  Any provision hereof prohibited or unenforceable under applicable laws shall be effective only to such extent and without invalidating the remaining provisions of this Agreement.

8.18.4. Amendment.  These Terms and Conditions may not be amended, modified or otherwise supplemented by either party without the written consent of the other.

8.18.5. Waiver.  Either party’s failure to insist on performance of any term, condition, or instruction to exercise any right or privilege included in this Agreement, or its waiver of such breach, will not thereafter waive any such term, condition, instruction, and/or tight or privilege.
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