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APPENDIX A - NEBS Compliance Checklist
1. WHY NEBS?

1.1. All equipment deployed in Verizon Central Office (CO) Equipment space and Data rooms must be safe and pose no risk or safety hazard to any personnel, other nearby equipment or the physical structure. Verizon also requires that equipment used for service to our customers must be able to deliver dependable and reliable performance during the conditions encountered under normal and abnormal circumstances.

1.2. The Network Equipment Building Systems Generic Requirements (NEBS) are one of the mechanisms that Verizon uses to provide this safety and reliability.  Some NEBS testing and design requirements help make the equipment operate properly and safely; other NEBS requirements enable lower initial and ongoing operating costs for Verizon.  

1.3. NEBS is also recognized by financial risk assessors, municipalities and regulatory agencies as a major factor in Verizon’s ability to provide reliable, safe and cost efficient service to its customers.  Loss management and municipal agencies recognize the value of NEBS in reducing hazardous conditions and liability risks. A lack of NEBS compliance could raise the cost of deployment of a given product a prohibitive amount.

1.4. The NEBS requirements allow Verizon to use a single, uniform set of rules to evaluate fairly and impartially all equipment to be placed in the central office environment – whether the equipment is owned by Verizon or placed in leased space by other companies.

2. NEBS INFORMATION

2.1. OVERVIEW

2.1.1. This document is intended to assist Verizon and CLEC suppliers in understanding and meeting NEBS requirements and to explain or clarify Verizon’s concerns and expectations.  The NEBS requirements are described in GR-63-CORE, GR-1089-CORE, GR-78-CORE and the additional documents referenced in Section 2.9.

2.1.2. Verizon offers NEBS consultation fee based services, upon request and availability, to vendors or test labs for products or services not currently being evaluated by Verizon for use in its network.

2.2. NEBS REQUIREMENTS

2.2.1. Verizon DOES NOT waive NEBS requirements. All applicable requirements must be tested.

2.2.1.1. Verizon reserves the right to determine which GR/TR Requirements (R), Conditional Requirements (CR), Objectives (O), or Conditional Objectives (CO) may or may not be required.  See Section 2.7.5.

2.2.1.2. The final determination of all issues regarding applicability, pass/fail requirements or intent shall be decided by the Verizon NEBS Compliance organization.

2.2.1.3. No test facility, supplier, or consultant may decide what Requirements or Objectives may be altered or omitted unless the Verizon NEBS Compliance organization is consulted in advance.  

2.2.2. Certain NEBS requirements may not be applicable for all equipment/systems under certain conditions.  

2.2.2.1. A sufficiently detailed explanation, per Section 3.2.8, shall be provided for all such requirements.  

2.2.2.2. The Verizon NEBS Compliance organization will determine the suitability of such explanations.  

2.2.3. All equipment that is being evaluated by NEBS Compliance for use by Verizon or collocators must meet the current Verizon NEBS requirements that are in effect at the time the equipment is being evaluated, not the time the equipment was tested

2.3. DEFINITION OF REQUIREMENT AND OBJECTIVE

2.3.1. GR‑63, GR‑1089 and others list the required tests under the following designations: 

2.3.1.1. Mandatory Requirement (R): Testing is required; and passing is required.

2.3.1.2. Objective (O) desired requirement: Testing is required; and passing is the objective unless otherwise noted in this document.

2.3.1.3. Conditional Requirement (CR): Same as ‘Mandatory Requirement’, however certain conditions as determined by Verizon may apply.

2.3.1.4. Conditional Objective (CO): Same as ‘Objective’, however certain conditions as determined by Verizon may apply,

2.4. VERIZON NEBS REQUIREMENTS COMPARED TO COLLOCATION NEBS REQUIREMENTS

2.4.1. The following chart shows the relationship of the various elements of the NEBS requirements to reliability and risk.  It should be noted that most of the requirements are intended to ensure that equipment being tested provides reliable, safe service during normal and abnormal or stress operating conditions.

2.4.2. Products intended for use in Verizon’s network applications are required to conform to all applicable reliability and risk or safety hazard related NEBS elements.  

2.4.3. Products intended for use in collocator’s network applications are required to conform only to the risk or safety hazard related NEBS elements. See the left column in the table above and Section 3 for additional information.

2.4.4. Summary of NEBS Risk, Safety and Reliability Elements.  See Sections 3 and 4 for details.

NEBS Element Intended to Protect:

Minimal requirements for all equipment placed in Central Office environment:    (Risk or Safety Hazard Related - “CLEC Level 1” Requirements)
These requirements are in addition to the minimal requirements for equipment providing Verizon services:  (Risk or Safety Hazard and Reliability Related)

GR-63
2.0
Spatial Requirements
GR-63


4.1
Heat Release & Surface Temperature



4.1
Thermal Operating Conditions

4.2.2  
Self-Extinguish/Fire Spread

            & Smoke Measurements


4.2.3  
Fire Resistance


4.2.4  
Smoke Corrosivity



4.3
Handling/Transportation

4.4  
Earthquake  



4.4     Vibration


                 4.5     Airborne Contamination

4.6
Acoustic Noise



4.7
Illumination

GR-1089
GR-1089



2.0
ESD Immunity

3.2     EMI Emission (10KHz through 

10GHz; Open Doors)



3.3
EMI Immunity

4.0
Lightning and AC Power Fault 

(2nd Level)
                 4.0     Lightning and Power Fault

(1st Level)


5.0  Steady-State Power Induction

6.0
DC Potential Difference

7.0
Electrical Safety



8.0
Corrosion Requirements

9.0
Bonding and Grounding


GR-78

GR-78


Not Required
All Sections
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2.5. NEBS REQUIREMENTS COMPARED TO OTHER REQUIREMENTS

2.5.1. NEBS requirements are intended to ensure that equipment and systems provide reliable service when less than ideal conditions are encountered without disrupting other services provided by nearby Verizon or 3rd party owned equipment and without posing undue safety risks and hazards.  Other standards commonly used are either unidirectional or limited in scope.

2.5.2. Many NEBS tests verify the ability of the equipment under test to function reliably during the testing as well as after the tests.  Other requirements and standards are either vague on this issue or permit functional testing to be done after the tests are completed.

2.5.3. Manufacturing equipment that is NEBS compliant is the vendor’s responsibility and makes the vendor responsible for the replacement or renovation of equipment that is not NEBS compliant.  The cost of such changes is borne by the vendor and may not be limited to the cost of physical mitigation such as fire resistant partitions, electromagnetic shielding, etc.

2.6. COPYRIGHT, OWNERSHIP AND PERMISSIONS

2.6.1. Verizon holds the copyright on this document.  Verizon hereby grants permission to other companies to use this NEBS Requirements document and Appendix for the purpose of providing a standardized method to submit certain data necessary for NEBS compliance analysis.  Verizon retains all ownership rights to this document and the Appendix as well as all previous versions and reserves the right to make future revisions from time to time.  Alterations made by any company for its own use shall be clearly indicated via the use of a distinct and unique typeface for all alterations.  This paragraph shall be included in all such copies or uses.

2.7. SUBMISSION OF VERZION CHECKLIST APPENDIX A AND OTHER DATA

2.7.1. Verizon will use the NEBS Compliance Checklist Appendix to initiate assessment of equipment to be deployed within Verizon network equipment space.

2.7.2. The Verizon NEBS Compliance Checklist Appendix A must be completed and returned promptly to ensure that all equipment placed in Verizon Central Office equipment space meets NEBS Requirements.

2.7.3. The information required for CLEC (Competitive Local Exchange Carrier) applications is noted as “Required for CLEC” in Appendix A.

2.7.4. Acceptance will be based on the degree of compliance of a supplier’s specific product to the NEBS family of requirements (GR‑63‑CORE, GR‑1089‑CORE, GR‑78‑CORE), originally published by Bellcore (Bell Communications Research, a.k.a. BCR), now Telcordia. See Section 2.9
2.7.5. Additional Verizon requirements and clarifications are identified in Sections 3.2 and 4.2, and highlighted in bold italic in Appendix A, F1 through F17.

2.7.6. The NEBS Compliance Checklist Appendix, with all blanks filled in, and associated data and reports must be submitted to the Verizon NEBS Compliance organization per Section 5.

2.7.6.1. The submitted form should include an action plan and time schedule.

2.7.6.2. The Checklist Appendix should be completed using clear and concise wording and terminology. 

2.7.6.3. All blank spaces in the Appendix shall be properly completed or filled in – no abbreviations shall be used.  Partial, incomplete or missing information on a submitted Appendix A will delay the analysis.

2.7.6.4. Pre-printed statements or measurement units may not be altered.  Additional information shall be submitted via additional pages as needed.

2.7.6.5. “Design Intent, Conforms by Design, Conforms by Analysis” and other similar phrases are generally considered to be ambiguous claims and are inadequate explanations.

2.7.6.6. Ambiguous abbreviations, e.g., N/A, should be avoided when completing Appendix.  If Not Applicable is used a detailed explanation is required.

2.7.6.7. Appendix A may be submitted via e-mail to the appropriate address noted in Section 5.

2.7.6.8. Appendix A should be submitted with current data, as it is known at the time of submission. Supplemental or updated Appendix A may be submitted as additional data becomes available.  It is the responsibility of the supplier and the appropriate Verizon contact person to ensure that supplemental Appendix A submissions and test reports are provided in a timely manner to Verizon NEBS Compliance.  A supplemental or updated Appendix A may be provided as work progresses and shall clearly indicate new or changed information. New or additional data should be clearly, e.g., bold, italic, highlighted, color, etc., noted on the subsequent submittals.  

2.7.6.9. All test data and lab reports submitted to Verizon must be preceded or accompanied by a current version of the Verizon NEBS Compliance Checklist Appendix.

2.7.6.10. Any Appendix A received that does not include the specific project or application for the product and a Verizon contact person for the product will be considered to be unsolicited material and may not be reviewed.  Please note that members of the Verizon NEBS Compliance team (Section 5) are not the Verizon contact interested in using the product. 

2.7.6.11. The NEBS Compliance Checklist Appendix A, Item A Project Application/Description shall indicate the intended application/location for the equipment installed in Verizon facilities.  For example, the Item A shall indicate if the HOST/REMOTE, COT/RT, etc. equipment will be installed in Verizon CO space.

2.7.6.12. Only the Appendix, not this entire document, fully and properly completed should be submitted. Any blank space is generally considered to be missing data.

2.7.7. Independent Laboratory test reports and videos shall be provided upon completion of testing.  All reports shall be provided as both color hard copies and Adobe Portable Document Format (pdf) files on CD-ROM.

2.7.8. The Verizon NEBS Compliance Organization will review the Appendix and all supporting data to determine product acceptability based solely on the Verizon NEBS Compliance organization’s interpretation of the intent of the requirements listed in GR‑63‑CORE, GR‑1089‑CORE and GR78-CORE.

2.7.9. The Verizon NEBS Compliance Organization may work directly with the supplier to resolve any compliance issues identified in the data provided.  However, the Verizon contact person will be responsible to ensure that the supplier fulfills the requirement to provide the data.

2.8. TESTING COMPARED TO DESIGN INTENT

2.8.1. Testing is required to prove compliance with NEBS Requirements.  Compliance statements are inadequate without test results or other substantiating information that is acceptable to Verizon NEBS Compliance.

2.8.2. Under circumstances as agreed upon by Verizon’s NEBS Compliance organization, certain field experience data may be acceptable.

2.8.3. Upon receipt of the required test data, the suitability of the equipment will be determined and deployment strategies evolved.

2.8.4. If tests are in progress or planned, a Checklist must be provided and show expected completion dates.

2.9. OBTAINING NEBS GENERIC REQUIREMENTS DOCUMENTS

2.9.1. The equipment supplier is expected to obtain the necessary copies of the documents listed below from Telcordia, formerly Bellcore:  

 GR-63-CORE Issue 1, October 1995
Network Equipment Building System – Generic Equipment Requirements

-Describes Physical Requirements (Formerly TR‑NWT‑000063)

· GR-1089-CORE Issue 2, 

December 1997
Electromagnetic Compatibility and Electrical Safety Generic Criteria for Network Telecommunication Equipment 

-Describes EMC, ESD, and Electrical Safety Requirements (Formerly TR‑NWT‑001089)

 GR-78-CORE Issue 1, September 1997
Generic Physical Design Requirements for Telecommunications Products and Equipment

-Describes General Manufacturing Techniques for Equipment Reliability (e.g., connector types; contact mating surfaces; mixed metal avoidance; tin whisker avoidance; circuit trace sizing and spacing; component materials and composition).  (Formerly TR‑NWT‑000078)

· TR-NWT-000295 Issue 2, July 1992
ISOLATED GROUND PLANES: Definition and Application to

Telephone Central Offices

- Describes grounding methods for metallic frames and electrical power supplies associated with Central Office electronic Stored Program Control Switching Systems that are installed as an Isolated Ground Plane.

· GR—1274-CORE Issue1, May 1994
Generic Requirements for Reliability Qualification Testing of Printed Wiring Assemblies Exposed to Hygroscopic Dust 

– Describes component testing under dust conditions for system performance.

2.9.2. Contact Telcordia Customer Relations at 8 Corporate Place, Room 3A‑184, Piscataway, NJ 08854‑4156, 800‑521‑2673, 732‑699‑5800 for further information.

Table 2.

2.9.3. The following GR/TR documents are sometimes mistaken as alternatives to the NEBS Generic Requirements.  These GR/TR documents pertain to various types of outdoor structures or enclosures, and do not necessarily pertain to the testing of equipment installed therein. Requirements set forth will allow such structures to provide a suitable environment for any active or passive equipment installed therein.

· GR-26-CORE Issue 1, 

December 1994
Generic Requirements for Controlled Environmental Vaults (CEVs)

· GR-487-CORE Issue 1, 

June 1996
Generic Requirements for Electronic Equipment Cabinets

· GR-950-CORE Issue 1, 

December 1994
Generic Requirements for Optical Network Unit (ONU) Enclosures

· GR-2832-CORE Issue 1, 

December 1994
Generic Requirements for walk-in Cabinets

· TR-NWT-000043 Issue 2, 

November 1992
Generic Requirements for Telecommunications Huts

· TR-NWT-000357 Issue 2, 

October 1993
       Generic requirements for Assuring Reliability of Components Used         in Telecommunications Equipment
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2.9.4. NOTE: Verizon does not use or endorse the various compliance levels  (Level 1, Level 2 or Level 3.) as described in Telcordia’s Special Report (SR) 3580. This document does not comply with Verizon’s NEBS requirements.
2.10. EQUIPMENT TESTING

2.10.1. TEST FACILITY AND CHARGES

2.10.1.1. The supplier shall be responsible for all costs/charges associated with compliance testing. 

2.10.1.2. The supplier may contract with a Verizon certified Independent Test Laboratory (ITL) to perform or witness NEBS testing at a vendor test facility.

2.10.1.3. NEBS testing can also be performed at an ITL’s testing facility.

2.10.2. TEST DOCUMENTATION

2.10.2.1. The NEBS Compliance Checklist Appendix is a vehicle for reporting testing and product information and is not accepted in lieu of test data.

2.10.2.2. The supplier must furnish sufficient documentation to substantiate to the Verizon NEBS Compliance organization that NEBS testing was done per the stipulated procedures, methods, and ranges in the NEBS family of documents, referenced in Sections 2.9.1, 3.2 and 4.2.

2.10.2.3. Suppliers shall ensure that the selected test facility is familiar with the documentation criteria noted throughout this document.

2.10.2.4. Verizon NEBS Compliance will not return test reports and videos.

2.10.2.5. Verizon employees will not sign or return any non-disclosure or acknowledgement forms.  Any documents requiring signed non-disclosure or acknowledgement forms will not be accepted.

2.10.2.6. Lab reports, written documentation, fires spread and earthquake videos, etc. should specifically reference the appropriate GR‑63, GR‑1089 section(s) covered by the report.

2.10.2.7. Lab reports should specifically report test results by referencing the appropriate GR Requirement (R) or Objective (O) numbers.  Paragraph numbers are optional.  See Sections 2.2.

2.10.2.8. Lab reports and documentation shall report test conditions and observed characteristics of the equipment during testing.  Explanations of conditions and reactions shall be included as appropriate, including descriptions of failures and errors and the impact on the functional performance of the equipment.  Reports shall refrain from injecting opinions into the body of the observations.  Opinions may be grouped together in a specifically labeled report section.

2.10.2.9. Tested equipment configurations and a list of all equipment modules used in the test configurations shall be included.  The list shall include the module name/designation, model number, and part/ordering number. Any equipment modules not used in a tested configuration shall be listed as not tested.

2.10.2.10. Test data, reports, and videos shall be submitted complete and intact, that is, as originally printed and bound by the test facility.  Reports that are missing information or are re-packaged by a supplier may not be acceptable.

2.10.2.11. All test reports, data, and documentation shall be submitted via paper hard copy.  Reports and data may also be submitted via any electronic soft copy media.

2.10.2.12. Minor updates to reports, up to 10 pages, may be provided via electronic media e-mail or fax but must be formatted via Adobe Acrobat 4.0, MS WORD 97, MS EXCEL 97 or an earlier compatible format.

2.10.2.13. Suppliers and lab facilities are reminded that a Root Cause Analysis (RCA) is required for all tests that have failed, even if subsequent re-testing is successful. (GR‑63; R4‑1, R4‑2)

2.10.2.13.1. RCAs must include an explanation of what failed, why it failed (i.e., what caused the cause of the failure) and corrective action description.  

2.10.2.13.2. Manufacturing cut-in dates, serial numbers, product ID changes, ordering requirements, availability, etc. for equipment incorporating the corrective action should be included in RCAs.

2.10.3. TEST METHODS or PROTOCOLS

2.10.3.1. The NEBS Generic Requirements documents describe the procedures, methods and range criteria to be used to do the NEBS tests and the acceptable test result limits.  Suppliers and test labs are cautioned not to omit or modify portions of the test(s) without the Verizon NEBS Compliance organization’s prior agreement.

2.10.3.2. Compliance requires that the tests be performed as described in GR‑63 and GR‑1089 and that the results meet the described limits.

2.10.3.3. Many of the various elements have multiple subsections and criteria.  If any of these subsections do not fully conform to the requirements, the entire section does not conform.  The supplier should report data by subsection if necessary.

2.10.3.4. Suppliers and test labs are cautioned not to abort a test in progress simply because a segment or requirement failed to pass.  The errors, failure mode, symptoms and performance should be documented in the report.  The failure mode and data are important in analyzing the ability of the equipment to function under the potential marginal conditions represented by the test.

2.10.3.5. Suppliers’ or manufacturers’ internal corporate standards and requirements are generally considered to be insufficient as a gating pass/fail requirement.  Use of these standards requires prior agreement with the Verizon NEBS Compliance organization and the standards must fully and specifically reference the NEBS family of documents.  

2.10.3.6. Other references, protocols or test standards, e.g., UL, ETSI, EN, CISPR, FCC, IEC, CSA, should not be cited in reports as an additional reference, unless specifically authorized in the GR-1089 test description, since they are generally insufficient to establish NEBS compliance

2.10.4. SUPPLIER ACTION PLANS

2.10.4.1. For elements that “CONFORM,” provide a copy of the laboratory test data.

2.10.4.2. For elements that “FAIL to CONFORM,” provide a copy of the laboratory test data, an action plan and an explanation indicating when and how Compliance will be attained.

2.10.4.3. For elements that “PARTIALLY CONFORM,” provide a copy of the laboratory test data, an action plan and an explanation indicating when and how compliance will be attained.

2.10.4.4. Suppliers or manufactures shall provide detailed explanations of the reason any elements were not tested.  In general, all elements must be tested; however, there may be specific circumstances where testing may not be required.

2.10.4.5.  NOTE:  The requirement is for testing to the NEBS criteria as described in GR-63-CORE and GR‑1089-CORE.  However, if such tests are not yet completed, the supplier should in the interim provide available test data for other test protocols that may have been done. See Section 2.10.3 regarding other test protocols and associated limitations or concerns.

2.10.5. EQUIPMENT CONFIGURATION

2.10.5.1. Suppliers shall ensure that the equipment to be tested is arranged so that all equipment slots or positions, e.g., circuit pack slots, are fully equipped to a worst case configuration with regard to floor load, heat release, fire resistance, fuel load, etc. The configuration shall include all representative circuit packs likely to be used or encountered by Verizon. 

2.10.5.2. All equipment shall be tested with the maximum number of components, printed circuit boards (PCBs), circuit packs, etc. the system will accommodate.  Once the configuration intended for Verizon is reached, the supplier may add additional PCBs that could be used in the equipment for different applications.

2.10.5.3. All equipment shall be tested in mounting arrangements representative of anticipated installations in Verizon equipment spaces.  Worst-case configuration is required.
2.10.5.4. Refer to GR‑63, Section 5.2.1 “The fire tests are conducted on materials and component configurations that replicate actual equipment frame assemblies, but need not be capable of functioning electrically (with the exception of internal equipment fans which may be operated).”

2.10.5.5. Refer to GR‑1089, Section 3.5.5, Item 3 “The EUT power and signal leads should be, as nearly as possible, of the same length, orientation, and termination as they are in their normal operational configuration.”

2.10.5.6. Equipment shall be functioning, except for the fire spread tests, using acceptable call processing, application or load generating software that simulates normal traffic or operational loads.  Diagnostic exercises are generally not sufficient.

2.10.5.7. Equipment may not be functionally tested at a unit or shelf level unless it can properly perform the intended deployed function and is representative of the installed configurations likely to be encountered. Specifically, multi-shelf systems (e.g., a control unit and the units controlled) shall be tested at the frame level.

2.10.5.8. All workstations, terminals, monitors, modems, alarm units, ringing and tone generators, etc. that may be required for the equipment being tested that are permanently installed, i.e., ‘left in place,’ shall be included in the equipment test configurations.

2.10.5.9. Suppliers are encouraged to verify test plans and configurations with the Verizon NEBS Compliance organization before tests are done, to ensure the test configurations will be acceptable to Verizon.  Test plans should list all tests, provide detailed card layouts and indicate test points.  If a test is not being performed, it should still be listed and an explanation provided of why the test is not being performed.

2.10.5.10. If a supplier has a shelf level product but anticipates that multiple units will be used in a specific application, then the appropriate number of units should be placed in a rack and tested together as a system.  Verizon may not accept individually tested shelf units when they are combined with other like or different shelves for a specific application. 

2.10.6. OEM EQUIPMENT

2.10.6.1. The equipment supplier is responsible for ensuring that all OEM (Original Equipment Manufacturer) devices and subassemblies also meet the NEBS requirements.

2.10.6.2. The use of an OEM component or subsystem as a part of the larger system/application does not relieve any NEBS criteria.

2.10.6.3. The supplier or integrator of the final system or application provided to Verizon is responsible for attaining and maintaining NEBS Compliance.

2.10.6.4. The supplier or integrator of the final system or application provided to Verizon may provide the OEM’s test data if authorized by the OEM.  However, if the OEM equipment is integrated in a rack configuration with other equipment, the entire configuration must be NEBS tested.

2.11. MAINTAINING NEBS COMPLIANCE

2.11.1. The supplier is responsible for ensuring that NEBS Compliance is maintained throughout the equipment’s deployed service life in Verizon.  Specifically, it is the supplier’s responsibility to ensure that replacement, repaired or redesigned parts continue to meet the NEBS requirements.  The NEBS checklist Appendix shall be resubmitted after every NEBS effecting change as determined by an ITL.  Examples of possible NEBS effecting changes include microprocessor changes, printed circuit board changes, component modifications and substitutions, back-plane modifications, enclosure modifications, etc. 

3. VERIZON AND COLLOCATED EQUIPMENT BASIC NEBS REQUIREMENTS

3.1. APPLICABILITY

3.1.1. Section 3 requirements apply to all equipment, including stand-alone test equipment, to be deployed in Verizon Network Equipment space.  Both Verizon and collocated equipment are analyzed based on risk/safety/hazard related NEBS elements.  Some tests may not be applicable depending on the exact equipment configuration and application.  Please contact Verizon NEBS Compliance with any questions about the applicability of specific tests.
3.1.2. generic requirements for risk, safety and hazard applicable for equipment located in verizon central offices.

GR-63 references:

Fire Resistance: -
Section 4.2; Sub-Sections 4.2.2, 4.2.3, 4.2.4

Heat Dissipation: -
Heat Release & Aisle Facing Surface Temp - Section 4.1, Sub‑Section 4.1.4

Earthquake: -
Earthquake zone requirements - Section 4.4, Sub‑Sections 4.4.1.1, 4.4.1.2, &       
4.4.2

Acoustic Noise: -
Section 4.6

Spatial: - 
Section 2

GR-1089 references:

Emission Criteria: -
Section 3.2; Sub-Sections 3.2.1 through 3.2.5 




    

   (Note: up to 10 GHz, with open doors)

Electrical Safety: - 
Section 7

Lightning & AC 
Section 4; Sub-Sections 4.2.1, 4.2.2, 4.5.3, 4.5.4, 4.5.8, 

Power Fault: -

   4.5.10 (R-14), 4.5.11, 4.5.13, 4.5.14, 4.5.15, 4.5.16, 4.6, 

    

   4.6.1, 4.6.2, 4.6.3, 4.6.3.2, 4.6.4, 4.6.4.2, 4.6.5

Bonding & Grounding: -  
Section 9, Sub-Sections 9.1 through 9.9
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3.1.3. Additional requirements for Verizon owned equipment are detailed in Section 4.  
3.1.4. The following required checklist items are applicable to all equipment.

3.1.4.1. Information items, including a complete list of shelves, modules and plug-in cards.  Refer to Appendix A items A to D 

3.1.4.2. Spatial Requirements.  Framework, frames, racks, cabinets, etc. and non-powered or passive devices shall be considered equipment that must be tested.  Refer to Appendix A item F.1.

3.1.4.3. Heat Release and Aisle Facing Surface Temperature requirement and objective tests are required; Verizon must provide a safe and comfortable environment for nearby personnel and equipment.  Internal unit temperatures of 130 (F are not unusual and high surface temperatures pose a burn or safety hazard for personnel working in the vicinity. Ambient operation testing is not required for collocated equipment. Refer to Appendix A items D14 through D17 and G.2.

3.1.4.4. Fire Resistance. Refer to Appendix A item G.3.

3.1.4.5. Testing for NEBS Earthquake/Seismic requirements and objectives is required. Dislodged or loose parts, broken welds, etc. can pose safety hazards for personnel in the vicinity.  Office Vibration testing is not required for collocated equipment.  Refer to Appendix A item G.5.

3.1.4.6. Acoustic Noise Requirement. Refer to Appendix A, item G.7.

3.1.4.7. EMI Emission testing up to 10GHz with cabinet doors open, as would be required to do maintenance activities is required. Excessive emissions could impair the proper operation of other equipment in the vicinity.  Refer to Appendix A, item G.10.

3.1.4.8. NOTE: Verizon will accept test results/reports based on CLEC criteria only for collocation applications provided the specific risk and safety hazard data is supplied as described in Section 2.4.

3.2. VERIZON CLARIFICATIONS TO NEBS REQUIREMENTS 

3.2.1. The following requirements represent specific areas of concern that in Verizon’s opinion are not adequately addressed by the GR requirements.  The requirements listed in this section are either specific clarifications or are in addition to the testing requirements listed in GR‑63 and GR‑1089.  These clarifications and additions are intended to address common questions from suppliers and test labs.

3.2.2. Power Requirements – Appendix A item B

3.2.2.1. The use of AC powered equipment should be avoided in all equipment configurations.  AC powered equipment shall not be used in the Isolated Ground Plane.

3.2.3. Spatial Requirements – Appendix A item G.1 

3.2.3.1. Verizon DOES NOT WANT any AC convenience outlets in any equipment installed in the Isolated Ground Plane used for switching systems.  GR‑63, R2‑20 and R2‑21 do not require that outlets be provided; they merely stipulate how to provide outlets if ordered by Verizon.

3.2.3.2. Verizon requires that the supplier provide an accurate footprint, equipment width and depth.  ALL equipment has a footprint.  The footprint is the maximum width and depth of a frame/cabinet, real footprint, or the maximum width and depth of any equipment mounted in a frame/cabinet, virtual footprint. See GR‑63 O2‑4 and O2‑14.  Equipment mounted in racks/cabinets shall be contained within the overall footprint of the rack/cabinet.  
3.2.4. Thermal Requirements – Appendix A item G.2

3.2.4.1. Telcordia grouped certain risk and safety hazard data measurements into the thermal performance category.  Verizon considers GR-63 items R4-11, O4-12, and O4-13 to be risk and safety hazard requirements and requires testing for both Verizon and CLEC equipment. 

3.2.4.2. Verizon requires that the supplier provide Aisle Facing Surface Temperature data.  (GR-63, O4-13).

3.2.4.3. Verizon requires that the supplier provide accurate heat dissipation and heat release information as described in GR‑63 Section 4.4.1, R4‑11, O4‑12, and Table 4‑6.  Data shall clearly note if values are for a steady-state maximum configuration or if typical heat release varies with traffic load or specific configuration.  

3.2.4.4. If heat dissipation/release varies with load, e.g., talk-battery for subscriber lines, data shall show values for typical CCS levels, 12 CCS, 18 CCS, 24 CCS, and 36 CCS.  If applicable, the effect of loop length shall also be included in the values provided.

3.2.4.5. Heat release calculations should include ½  the front and rear aisle width and the width of the frame or rack mounting rails.  They should use the actual measured power dissipated by the equipment, not the fuse value of the power source times the voltage.  Heat release for shelf level equipment must also be adjusted for the shelf height by multiplying the heat released per square foot number by 12 divided by the equipment height in inches.  The worksheet below may be used to perform the heat release calculation.  The aisle allowance assumes 30-inch front and 24-inch rear aisles if door swing requires a larger aisle use the larger number.  

3.2.4.6. 
Heat Release and Footprint Calculation Worksheet:


19” Rack Mounted
23” Rack Mounted
Vendor Provided Cabinet

a) Equipment Depth in inches (12” minimum, increased to the next 6” value.  i.e. for 14” depth use 18” )


              (Use Actual depth, increased to the next 6” value)

b) Aisle allowance
27”
27”
27”

c) Add a and b




d) Equipment Width in inches
23”
27”
               (Use Actual width)

e) Foot Print in square feet (multiply c times d, divide by 144)




f) Equipment Heat release in watts.




g) Frame Level Heat Release in watts per square foot (f divided by e)




h) Equipment Height in inches




i) Shelf level heat release in watts per square foot per foot (12 times g divided by h)




3.2.5. Fire Resistance Requirements – Appendix A item G.3

3.2.5.1. Verizon requires supportive data to be provided to specifically address the pass/fail status of each of the sub-criteria elements listed for R4‑15 and R4‑20 fire spread criteria.
3.2.5.2. Tests are expected to identify any fire resistance, self-extinguishability, and fire-spread issues that MUST be corrected.  Smoke analysis should be provided to indicate the particulate content and corrosivity.

3.2.5.3. Verizon uses the following smoke and self-extinguishing (fire) objective observation criteria to help minimize smoke hazards and fire spread from fires in equipment located in Central Office equipment spaces.  Equipment assembly fire tests shall be done in accordance with GR‑63‑CORE, (Section 4.2.2 requirements, and Section 5.2 test procedures) or any supplemental test configuration criteria that may be specific to Verizon on a case-by-case basis for certain equipment tests.  ALL of the following specific criteria shall be included in all shelf and frame level equipment assembly tests: 

 After the conclusion of the methane ignition line burn (5 1/2 minutes after the start of the test) the components in the equipment assembly should show evidence of beginning to self-extinguish.

 At 10 minutes into the test (4 1/2 minutes after the ignition burner is turned off) there should be a significant flame reduction (or extinguished), and a visible reduction in the smoke from the equipment assembly.

 At 15 minutes into the test (9 1/2 minutes after the ignition burner is turned off) flames shall be extinguished, and there shall be only minimal wisps of smoke from the equipment assembly as determined from Verizon review.

 If the smoke density measurements show any increase after the ignition burner is turned off (5 1/2 minutes after the start of the test) the length of time shall be measured until the smoke is completely eliminated.

 If the heat release measurements show any increase after the ignition burner is turned off (5 1/2 minutes after the start of the test), the length of time shall be measured until the equipment reaches ambient temperature.

 If during the initial ignition period of the Fire Spread Test, it is not possible to sustain a flame in the ignition line burner due to airflow from the fans extinguishing the flame, the fans shall be turned off.

 Thermal imaging videos are troubleshooting tools and shall be provided in the test results.  If the line burner is inserted in the front or rear of the product, the thermal imaging camera should view the same side of the product.  If the burner is inserted in the side of the product, the thermal imaging camera should view the surface, front or rear, which is expected to receive the most line burner heat.  The video should include a split screen of the thermal image and the image of the side in which the line burner has been inserted.  A second view of the rear or opposite side shall be provided on the same videotape.  More than two views are not acceptable.  A real time running clock should be provided on all views.

 For a Fire Risk Analysis, the equipment supplier shall provide, upon request by Verizon, a database detailing the flammability characteristics of all equipment, materials, components, and wire and cable per GR-63-CORE.  An estimate of the maximum possible fuel load of polymeric materials in the fully equipped frame or subassembly should be documented (e.g., structural materials, electronic and electrical components, and associated wire and cable provided or specified by the equipment supplier).  This estimate should identify, in tabular format, the constituent items.  The estimate shall account for at least 95% of the maximum possible fuel load.  The remaining 5% should be described qualitatively in terms of types of polymers present.  A typical database should follow the format in the sample below.  The Module/Part Number heading should identify constituent items such as shelves, circuit boards, back planes, etc.  Integrated circuits, resistors, capacitors, LEDs, wiring, etc. should each have their own row with their part number and component description provided; column 7 should be totaled by component rating and for the complete module at the end of the table.

Module/Part Number: XYZ123
Item

#
Part Number
Component Description
Qty
Component Rating: UL-94 V0, V1
Oxygen Index 

If >28%
Total Polymeric weight in grams
Comments

1
      WXY
LED
1
V0

0.016


1
XYZ
Carbon Resistor
1
HB

0.006







>28%
0.008











Totals



V0

0.016






HB

0.006







>28%
0.008










Table 5.

3.2.6. Earthquake Requirements – Appendix A item G.5

3.2.6.1. Compliance to NEBS Earthquake standards is required for all Verizon Central Office equipment, ironworks, frames and frame extenders.  Verizon requires Central Office equipment to be tested to the minimal specification of the Earthquake Zone where the product will be installed.  See GR-63 section 4.4.1 and GR-63 Figure 4-2 for detailed testing information.  Earthquake videos should be provided with the test documentation.

3.2.7. EMI Emission Requirements – Appendix A item G.10

3.2.7.1. Verizon requires that EMI testing be done with doors or covers, if equipped, fully open (R3‑1, O3‑2, R3‑3).

3.2.7.2. Testing must be done through 10 GHz.

3.2.7.3. Frequency plots shall clearly show the ambient background activity.

3.2.7.4. Lab test reports shall include the measured emissions at the highest frequency tested. 

3.2.7.5. In order to simulate normal operation, all cabling shall be connected and run in a vertical position, extending 2 feet above the frame and dressed to the sides in a T shaped configuration. An original picture and description of the test setup shall be included.

3.2.8. Equipment type dependent sections – Appendix A item G.12 through G.16.

3.2.8.1. GR‑1089‑CORE Appendix B Application Guidelines Definitions categorizes equipment into four groupings or “Types”.

3.2.8.2. The supplier shall first determine which “Type” applies to the equipment to be tested.

3.2.8.3. The supplier shall then use GR-1089 Table B to determine the GR‑1089 requirements that apply.  Requirements that are not applicable shall be referenced in the Checklist Appendix A item G.12 through G.16 with the appropriate “Type.”

3.2.9. Bonding and Grounding – Appendix A item G.17

3.2.9.1. To meet the Frame Grounding Conductor safety connection requirements, GR-1089, R9-7 proposes two acceptable methods.

· Separate conductor(s) between the unit’s chassis and the framework.

· Thread-forming mounting screws with paint piercing washers that establish metal-to-metal contact.  This is Verizon’s preferred method.

3.2.9.2. The correct use of separate conductors requires that the conductor be sized to handle any fault current up to the limit of the circuit protection device feeding power to the equipment bay.  Any conductor, that is #6 AWG or larger must be connected using a 2-hole crimp type connector per GR-1089, R9-17 and TR-295.

3.2.9.3. Thread forming screws are not necessarily self-tapping or sheet metal screws.  Thread-forming screws are tri-lobular and establish threads by the plastic displacement of metal, instead of cutting threads, without creating metal chips or curls that could drop into other equipment.

3.2.9.4. Verizon preferred grounding method, thread-forming screws, used in lieu of a separate Grounding Conductor, must be used at all mounting positions and shall have an external tooth paint piercing lock washer between the head of the screw and the equipment unit.  No lock washers shall be used between the equipment unit and the framework.  Thread-forming screws shall also be used to attach any adapter/mounting brackets to the equipment unit.

3.2.9.5. The supplier shall provide installation instructions, with equipment shipments, that explain the purpose of the specific material provided and the correct use and installation.

3.3. COMPLIANCE REQUIREMENT 

3.3.1. Lack of substantiating data, as described in this document, will be considered non‑compliance.  All equipment considered for deployment in Verizon Central Office equipment space will be evaluated based on compliance to all NEBS requirements.  See Section 2.2..

3.3.2. NEBS compliance must be demonstrated by testing to the requirements in GR‑63‑CORE, GR‑1089‑CORE and Verizon requirements as noted in Sections 3 and 4 and Appendix A.  These documents describe the test methods and procedures and the expected test result limits.

3.3.3. No supplier or test facility shall base compliance on the use of a cabinet or enclosure to contain EMI or fire spread.  That is, cabinets shall not be relied upon to act as a barrier.  The equipment must meet the requirements.  Under certain conditions, Verizon NEBS Compliance may prescribe the use of such cabinetry only as a (limited) mitigation measure.

3.3.4. The supplier is expected to maintain NEBS Compliance for the product, throughout the equipment service life in Verizon, as described in TR-NWT-000357 “Generic Requirements for Assuring the Reliability of Components Used in Telecommunications Equipment.”

4. VERIZON OWNED EQUIPMENT ADDITIONAL NEBS REQUIREMENTS

4.1. APPLICABILITY

4.1.1. This section provides clarification for some of the requirements in addition to those described in Section 3 that apply to all Verizon owned equipment, including stand-alone test equipment, to be deployed in Verizon Network Equipment space.  All suppliers are advised that Verizon requires full compliance to the requirements documents listed in Section 2.9 for Verizon owned equipment.  Some tests may not be applicable depending on the exact equipment configuration and application.  Please contact Verizon NEBS Compliance with any questions about the applicability of specific tests.

4.2. CLARIFICATIONS TO VERIZON ADDITIONAL NEBS REQUIREMENTS

4.2.1. GR-78-CORE Requirements – Appendix A item F.

4.2.1.1. General Requirements for all products.

4.2.1.1.1. All piece parts, components, wire, and cable shall, where practical, be marked to be traceable to their original manufacturer; this requirement does not apply to structural metalwork and machined hardware such as screws.  On a temporary basis, part markings that fail to withstand assembly processing may be remarked with the original component markings.  With the exception of markings identifying program-related information for programmable devices such as Erasable Programmable read-only Memories (E-PROMs).

4.2.1.1.2. The electrical and mechanical integrity and the reliability of all components and assemblies shall be retained after exposure to all processes employed during manufacture and assembly (e.g., handling, fluxing, soldering, and cleaning). It is the responsibility of the equipment supplier to demonstrate that each assembly and generic component type meets this requirement. Proof of the electrical and mechanical integrity of both components and assemblies shall be made available to Verizon.

4.2.1.1.3. All power sources shall have a re-entrant electrical characteristic for self-protection of the powered assemblies. In case of a short on the back plane or one of the plug-ins, the power supply shall detect the short and shut itself down. This requirement is necessary to prevent fires occurring in the case of a short with power supplies delivering maximum power to the short area.

4.2.1.2. Materials and Finishes Requirements.

4.2.1.2.1. Unless otherwise specified in GR-78-CORE or supporting documents, materials and finishes shall meet approved industry standards such that product integrity is not compromised for: 

a) Whisker Growth – Tin, Zinc, Cadmium:

b) Fretting Corrosion.:

c) Dissimilar metal finishes.

d) Migrating silicon encapsulants near open contacts.

e) Material migration e.g., Solder

4.2.2. ESD Immunity Requirements – Appendix A item G.5

4.2.2.1. Verizon requires that Severity Level 4 testing be done, as described in GR‑1089 R2‑1, R2‑2, R2‑3, O2‑4, with doors or covers, if equipped, fully open.

4.2.2.2. Wrist strap ground jacks must be external to any doors or removable covers to permit the wrist strap ground lead to be connected before any doors or covers are opened.

4.2.2.3. The lab test report shall list all components included in the test unit/system and shall specifically list or identify any functional abnormalities encountered during the sequence of test discharges.  ESD testing must be done on a functioning unit.

4.2.2.4. The lab test report shall list all test points used and a picture of the test setup shall be included.  

4.2.2.5. Test points used shall be representative of areas or points commonly expected to be exposed to manual handling during installation, setup, adjustment, circuit pack replacement, etc.
4.2.2.6. Verizon supports and encourages the use of wrist straps to minimize ESD.  Verizon does not support, endorse, or permit the use of floor mats as abatement for ESD. 

4.2.3. Airborne Contamination Requirements – Appendix A item G.6

4.2.3.1. Verizon considers GR-63 Reactive Gases and Hygroscopic Dust conformance vital to assuring continued reliable operation in high humidity environments.  For equipment that is to be used exclusively in “Environmentally Controlled Space” testing and conformance to GR-63 R4-59, indoor limits, is required.  Testing for O4-60 outdoor limits, however, may be omitted. 

4.2.4. EMI Immunity Requirements – Appendix A item G.11

4.2.4.1. Verizon requires that EMI testing be done with doors or covers, if equipped, open (R3‑8, R3‑10).  CR3‑9 and CR3‑11 shall be considered Objectives, all failures must be analyzed and risk assessments performed.  

4.2.4.2. Testing shall be done through 10 GHz.

4.2.4.3. Cabling must use the same setup as 3.2.7.5 above.

WHERE TO SEND NEBS CHECKLISTS, REPORTS AND DATA

 The NEBS Compliance staff members are listed below.  If a staff member has already been assigned to this product, please send the completed NEBS Compliance Checklist and other documentation directly to that staff member.  All other Checklists should be sent to Chuck Graff.

 E-mailing (preferred) or faxing the Checklist will expedite analysis.










Chuck Graff - Director










320 St. Paul Place, 4th Floor










Baltimore, MD 21202










Tel:  410-736-5904 










Fax: 410-736-5144










E-mail Ludwig.C.Graff@Verizon.com

Tom Amatulli - DMTS

1095 Avenue of the Americas – 17th Floor

New York, NY 10036

Tel:   212-395-5681

Fax:  212-398-5458

E-mail: Thomas.P.Amatulli@Verizon.com

Jim Giacchi - DMTS

59 Division Ave.

Millington, NJ 07946

Tel:  908-604-9073

Fax: 908-604-9073

E-mail: James.R.Giacchi@Verizon.com

Howard Davis - DMTS

320 St. Paul Place, 4th Floor

Baltimore, MD 21202

Tel:  410-736-5906

Fax: 410-736-5144

E-mail: Howard.Davis@Verizon.com

Frank Terlato - DMTS

   1095 Avenue of the Americas – 17th Floor

New York, NY 10036

Tel:  212-395-7923 

Fax: 212-398-5458 

E-mail: Frank.Terlato@Verizon.com

Joe Stephenson - DMTS

320 St. Paul Place, 4th Floor

Baltimore, MD 21202

Tel:  410-736-5907

Fax: 410-736-5144

E-mail: Joseph.E.Stephenson@Verizon.com

Hans Weidig - DMTS

320 St. Paul Place, 4th Floor

Baltimore, MD 21202

Tel:  410-736-5946

Fax: 410-736-5144

E-mail: Hans.Weidig@Verizon.com

APPENDIX  A. NEBS Compliance Checklist 

(All applicable information must be provided to avoid evaluation delays.  

Please direct any questions of applicability to Verizon NEBS Compliance.)

A.  GENERAL INFORMATION   (Required for CLEC & Verizon Applications.)
1Date:

(Initial)


2Date:

(Revised, All changes shall be clearly highlighted or identified)


3Verizon Contact:



4RFP #:


5NEBS Contact:

6NEBS #:


7Supplier Name:




8Supplier Technical Contact:



9Phone #:


10Supplier e-mail address:

11FAX #:


12Equipment type/name:




13System/Model Number:


14Detailed Configuration Information:








If equipment has optional configurations, modules, plug-in cards or circuit packs, a complete listing of modules/units must be included – please clearly show unit names, model numbers and plug-in card relationships. Attach lists and sketches of tested hardware units showing specific module locations, to this checklist.  Complete the table below (items 15, 16 and 17)  as required. Duplicate or repeat the table or lines as necessary.

15Shelf description:

Manufacturer:
Model Name/Number:
Part Number:





16Plug-in card or module descriptions for above shelf (List only one of each type:)

Model/Name:
Part Number: 


































17Remarks for above shelf or plug-ins:








18Verizon use (Yes/No):




19Collocator use (Name):




20Project/Application description:  Specify Function, Customer Premises, Host/Remote, COT/RT, number of sites, specific States/Cities, Verizon wide, etc.:









B.  POWER REQUIREMENTS   (Required for CLEC & Verizon Applications.  See Section 3.2.2.  All items must be answered – Do not change any measurement units)
1-48v DC
 (Verizon Preferred):



Yes

No

Amps




Watts


2Alternate/Additional Requirements:

Amps




Watts


3Peripheral Equipment Requirements:

Amps


Watts


4Is AC power mandatory for any system component:





Yes


No



5Is this power information representative of a Verizon specific, typical or maximum configuration?





6List equipment voltage classification(s) per GR-1089, Section 7.2:

Class:



7Comments/Describe:




C.  GROUNDING REQUIREMENTS    (Required for CLEC & Verizon Applications.  See Section 3.2.9.  Refer to TR‑NWT‑000295; this is not the same as UL 1950.  All items must be answered)
1 Does this equipment conform to the Integrated Ground Plane requirements in GR-1089 Section 9?

Yes


No



2Is this equipment compatible with the TR‑NWT‑000295 for Isolated Ground Plane?

Yes


No



3Is internal logic ground isolated from chassis/framework ground?

Yes


No



3Is signal ground, external interface, isolated from chassis/framework ground?

Yes


No



4Is chassis/framework used as a current carrying conductor?

Yes


No



5Comments/Describe:




D.  PHYSICAL SIZE/MOUNTING REQUIREMENTS    (Required for CLEC & Verizon Applications.  All items must be answered – Do not change any measurement units)
1 Is equipment a circuit pack, shelf, frame, rack, cabinet, multiple frames? Explain if required.









2 Does equipment mount on a relay rack or cabinet included as part of system?

Yes


No



3 Does cabinet or equipment unit/mounting have doors or removable covers on front?

Yes


No



4 Does cabinet or equipment unit/mounting have doors or removable covers on rear?

Yes


No



5 Is access to rear of relay rack/cabinet required for maintenance?

Yes


No



6 Is cabling terminated on the front of equipment?

Yes


No



7 Is equipment forced air-cooled by its own fan unit?

Yes


No



8 Are air filters required?  (Verizon does not approve the use of ‘re-usable’ filters).

Yes


No



9Is equipment installed exclusively indoors in a CO, CEV, HUT, or Customer Premises?

Yes


No



10 Is Equipment installed exclusively outdoors in a metal enclosure?

Yes


No



11 Equipment dimensions measured in normal mounting configuration.
Height


Inches


Width


Inches


Depth


Inches

12 Minimum aisle clearance required for fully open door ‘clear swing’ – front.



Inches

13 Minimum aisle clearance required for fully open door ‘clear swing’ – rear.



Inches

14 Equipment foot print.  (See 3.2.4.5 Heat Release and Footprint Calculation Worksheet line e.)



ft2

15 Equipment total weight.



Lbs.

16 Equipment floor loading (GR‑63: O2‑18, R2‑19).  (Divide line 15 by line 14). 



Lbs/ft2

17 Equipment heat release.  (See 3.2.4.5 Heat Release and Footprint Calculation Worksheet line f.) 



Watts

Watts

18 Equipment heat release (GR‑63: R4‑11, O4‑12).  
Frame:


W/ft2

(See 3.2.4.5 Heat Release and Footprint Calculation Worksheet line g for a frame or I for a shelf.)
Shelf:


W/ft2/ft

10 Does heat release vary with traffic load?

Yes


No



20 Is heat release calculated for a specified traffic level?

Yes


No



21 If yes, specify the traffic level used in the calculated heat release.



CCS

22 Maximum Aisle Facing Surface Temperature (GR‑63: O4‑13).



oF

23 Comments:




E.  ALARM AND PERFORMANCE MONITORING INTERFACE
1 Do all fuse alarms provide audible, visual, local, and remote reporting?

Yes


No



2 Does equipment include a provision for connection to local/remote external alarms and/or Performance monitoring systems?

Yes


No



3 Can alarms be transmitted to remote locations?

Yes


No



4 Can alarms be retired from remote locations?

Yes


No



5 Can alarms be ‘obscured’ by other (e.g., lower level) alarms?

Yes


No



6 Does equipment interface require proprietary Operational Support Systems?

Yes


No



7 Identify/Describe proprietary Operational Support Systems: 





8 Specify supported performance-monitoring interfaces.  TNM/NFM, NMA, TONICS, SNMP, TL1, CORBA, others?





9 Additional Comments or Descriptions: 







F. GR-78 PHYSICAL DESIGN REQUIREMENTS   (Required for Verizon Applications, All items must be answered.  See Section 4.2.1.)
GR-78 Section
Element Requirement Description
Compliant
Exceptions and Remarks

3
Materials and Finishes Requirements







3.1
General: R3-4, R3-7 
Yes

No




3.2.2
Fire Risk Analysis: R3-10, R3-11 (Component Rating UL94, V-0 or V1), R3-12
Yes

No




3.2.3/.4
Fluxes : R3-14   /   Silver - CR3-15
Yes

No




3.2.5
Silicones : R3-16
Yes

No




3.3
Finishes: R3-17-R3-20(min 2% lead)-R3-23
Yes

No




4
Separable Connector Requirements







4.1.1
Design : Similar Metals - R4-1 - R4-20
Yes

No




4.1.2
Noble Metallization - R4-21, R4-24 - 31
Yes

No




4.1.3
Base metallization - R4-32 through R4-34 
Yes

No




4.1.4
Lubrication (Contacts) - R4-35 through R4-40
Yes

No




4.3
Component Sockets: R4-66
Yes

No




4.4
Insulation Displacement Connect.  (R4-69)
Yes

No




4.5
Zero Insertion Force Connectors, R4-72
Yes

No




4.6
Coaxial Connectors - R4-75
Yes

No




4.7
Optical Connectors – R4-76 & R4-77 
Yes

No




6.
Printed Wiring Board Requirements







6.1
General -  R6-1
Yes

No




6.1.1
Materials – Laminates (R6-2 &3), Solder Mask (R6-4 & 5), Repair Polymers (R6-7) 
Yes

No




6.1.2
Design – Interlayer Connection (R6-16-17) Warpage (R6-19), Protect Coating (R6-21) Resistance to Airborne Contaminant (R6-22)
Yes

No




6.1.3.2
Conductor Widths & Spacing (R6-26 -32)
Yes

No




6.1.3.3
Conductor Adhesion – R6-33
Yes

No




6.1.3.6
Solderability – R6-49
Yes

No




6.1.3.7
Solder Masks – R6-50 through R6- 64
Yes

No




6.1.3.9
Insulation Resistance Testing – R6-78 - 84
Yes

No




6.1.3.10
Solvent Extract Conductivity -  R6-85 - 93
Yes

No




6.1.3.11
Mechanical Damage – R6-95 through R6-108
Yes

No




6.1.3.14
Repairs – R6-122 through R6-133
Yes

No




6.2
Multi-layer PWBs- General Requirement







6.2.1.1
Dimensioning – R6-165 through R6-174
Yes

No




6.2.1.3
Construction – R6-175 through R6-180
Yes

No




6.2.2.3
Plated-Through Holes - R6-183 - 188
Yes

No




6.2.2.5
Insulation Resistance Testing – R6-192 
Yes

No




6.2.2.6
Solvent Extract Conductivity (SEC) Testing - R6-193 -196
Yes

No




6.2.2.10
Repairs – Finished Multi-layer PWBs –   R6-208 - 209
Yes

No




6.3
PWBs for Surface Mounting







6.3.1.1
Materials – laminates – R6-214
Yes

No




6.3.1.2
Materials – solder masks – R6-215
Yes

No




6.3.1.3
Component mounting pads – R6-216 -218
Yes

No




6.3.1.4
Design – solder masks – IP6-222
Yes

No




6.3.1.6
PWBs for adhesive-and wave solder, Soldering – Component Mounting Pads
Yes

No




6.3.1.7
PWBs for re-flow surface mounting soldering : Conductor finish -  R6-228
Yes

No




7.
PWB Assembly Requirements







7.1.1
Materials: Conformal Coating (R7-1 – 2) Fluxes : R7-4
Yes

No




7.1.2.2
Components : R7-19, 20, 21, 22 (no piggy –back component mounting allowed)
Yes

No




7.1.2.4
Layout: thermal component placement consideration – R7-33 - 36 
Yes

No




7.1.2.6
Layout: component lead forms, R7-48 - 52
Yes

No




7.1.3
Manufacturing 







7.1.3.3/4
Solderability/Soldering: R7-84 through R7-95
Yes

No




7.1.3.5
Warpage : R7-96 
Yes

No




7.1.3.6
Solder masks : R7-97 through R7-99
Yes

No




7.1.3.7
Conformal coatings : R7-100
Yes

No




7.1.3.13
Repair of PWB assemblies : Component removal and replacement : R7-117 - 126
Yes

No




7.1.3.17
Modification to PWB : Wire routing,  R7-138 through R7-142
Yes

No




7.1.3.19
Modification to PWB – Soldering of modification wires – R7-148 (Prototype board assemblies, with plans to re-spin, and containing not more than five wires, may be temporarily permissible for a period not exceeding 6 months.), R7-149 - 151
Yes

No




8.
Equipment Sub-Assembly and Assembly  Requirements







8.1.3   (a)
Design: Accumulation of dust on telecommunication products can provide the potential for electrical breakdown : R7-6 through R7-10
Yes

No




8.1.3  (b)
Design: Fan or blower cooled equipment shall be fitted with suitable filters – R8-3 through R8-8
Yes

No




8.1.3   (c)
Design: ESD protective measures during equipment assembly maintenance – R8-23
Yes

No




8.1.3  (d)
Design: Contact breakers and other service-affecting switches shall be so designed as to minimize the risk of accidental activation during routine maintenance and operation. R8-25
Yes

No




9.
Electrostatic Discharge 







9.4.2

9.4.2.2

9.4.2.3

9.4.2.4
Circuit Pack ESD Considerations: Susceptibility – R9-1, R9-2

Performance Criteria – R9-3

Specifications – R9-4  through  R9-7
Yes

No




9.5.1
ESD Caution Labels – R9-19
Yes

No




10.
Product identification & marking requirements: R10-1, R10-4 – 7
Yes

No




11.
Package requirements: R11-1 through R11-10
Yes

No




12.
repair and modification of customer return units: R12-1 through R12-8
Yes

No




12.2
Marking – R12-9
Yes

No




12.3
Repairs- (PCB charring) R12-10 - R12-14
Yes

No




13
Qualification test: Fluxes requirement R13-1
Yes

No




Comments:






G. NEBS TEST RESULTS (CLEC indicates the required item is mandatory for CLEC/collocation; All requirements are mandatory for Verizon.)   

G.1.    Spatial Requirements  (Required for CLEC & Verizon Applications)

GR-63, Section 2:

Specifies requirements for physical size of equipment framework, floor loading, line-up, aisle spacing, operations systems, cabling and cable entrance, front/rear access.  See Section 3.2.3. 

Test Facility Name:

Test Date:



Report Number:

Report Date:



Verizon Recipient:

Date Sent:









Test Results
(Mark one row with an X.)




CONFORMS




DOES NOT CONFORM




PARTIALLY CONFORMS




PRODUCT NOT TESTED







Action Plan/Date: (Provide schedules/planned dates, re-tests, equipment modification notices, explanations, etc.)




G.2.    Thermal Requirements   (Required for CLEC & Verizon Applications)

GR-63, Section 4.1:
Specifies temperature, humidity, and altitude range throughout which the equipment must be able to remain operable, and function normally.  See Section 3.2.4. 


Test Facility Name:

Test Date:



Report Number:

Report Date:



Verizon Recipient

Date Sent:









Test Results
(Mark one row with an X.)




CONFORMS




DOES NOT CONFORM




PARTIALLY CONFORMS




PRODUCT NOT TESTED







Action Plan/Date: (Provide schedules/planned dates, re-tests, equipment modification notices, explanations, etc.)




G.3.    Fire Resistance Requirements  (Required for CLEC & Verizon Applications)

GR63, Section 4.2
Limits frequency of fires and extent of damage due to the materials used, overheating, short-circuit damage, rate of flame spread, secondary fires from dripping flaming/molten material and smoke corrosivity.  The tests measure fire resistance by observing self-extinguishability and flame spread of a burning unit.  The equipment’s fire hazard is characterized by measuring the radiant heat flux and heat release. Fire resistance estimates are less desirable than actual tests.  See Section 3.2.5.

Test Facility Name:

Test Date:



Report Number:

Report Date:



Verizon Recipient:

Date Sent:









Test Results
(Mark one row with an X.)




CONFORMS




DOES NOT CONFORM




PARTIALLY CONFORMS




PRODUCT NOT TESTED







Action Plan/Date: (Provide schedules/planned dates, re-tests, equipment modification notices, explanations, etc.)




G.4.    Handling and Transportation Requirements (Required for Verizon Applications)
GR63, Section 4.3:

Ensures that equipment can be shipped without damage and arrives in serviceable condition.


Test Facility Name:

Test Date:



Report Number:

Report Date:



Verizon Recipient:

Date Sent:









Test Results
(Mark one row with an X.)




CONFORMS




DOES NOT CONFORM




PARTIALLY CONFORMS




PRODUCT NOT TESTED







Action Plan/Date: (Provide schedules/planned dates, re-tests, equipment modification notices, explanations, etc.)




G.5.    Earthquake and Office Vibration Requirements  (CLEC - Earthquake only & Verizon Applications - All)

GR-63, Section 4.4:
Ensures that seismic or building vibrations from adjacent construction, highways, etc., do not cause operational or performance problems. Nearby heavy machinery, heavy construction, heavy industrial equipment, truck/train traffic, building HVAC systems, or standby generators can result in low frequency vibration.  It is important to know if such low frequency vibration will cause long-term troubles such as connectors becoming loose, or short-term problems like disk drive crashes. See Section 3.2.6.

Test Facility Name:

Test Date:



Report Number:

Report Date:



Verizon Recipient:

Date Sent:



Earthquake Zone

(Specify the Earthquake Zone that was tested.)       








Test Results
(Mark one row with an X.)




CONFORMS




DOES NOT CONFORM




PARTIALLY CONFORMS




PRODUCT NOT TESTED







Action Plan/Date: (Provide schedules/planned dates, re-tests, equipment modification notices, explanations, etc.)




G.6.    Airborne Contamination (Required for Verizon Applications)
GR-63, Section 4.5:
Describes air quality (particulate) conditions under which equipment is expected to operate properly.  Particulate contamination, specifically soluble salts, can combine with water vapor and result in increased corrosion levels.  Organic vapors and reactive gases can aggravate corrosive actions and can affect disk drive and magnetic tape reliability. Hygroscopic dust contamination, R4‑59, creates the potential for resultant intermittent or erratic performance.  See Section 4.2.3.

Test Facility Name:

Test Date:



Report Number:

Report Date:



Verizon Recipient:

Date Sent:









Test Results
(Mark one row with an X.)




CONFORMS




DOES NOT CONFORM




PARTIALLY CONFORMS




PRODUCT NOT TESTED







Action Plan/Date: (Provide schedules/planned dates, re-tests, equipment modification notices, explanations, etc.)




G.7.    Acoustic Noise Requirements  (Required for CLEC & Verizon Applications)

GR-63, Section 4.6:
Limits noise levels than can emanate from equipment.  This requirement is intended to ensure that OSHA limits are not exceeded.


Test Facility Name:

Test Date:



Report Number:

Report Date:



Verizon Recipient:

Date Sent:









Test Results
(Mark one row with an X.)




CONFORMS




DOES NOT CONFORM




PARTIALLY CONFORMS




PRODUCT NOT TESTED







Action Plan/Date: (Provide schedules/planned dates, re-tests, equipment modification notices, explanations, etc.)




G.8.    Illumination Requirements (Required for Verizon Applications)

GR-63, Section 4.7:
Establishes requirements for surface reflectance and color intended to minimize reflected glare. It is intended to determine the readability of the stenciling and markings on the equipment, under the ambient light level normally encountered in CO equipment space. Surface finishes and colors, marking colors, styles, size should be clear and of high contrast and low glare, O4‑66, O4‑67. This requirement does not refer to lighting fixtures supplied or ambient light levels generated by the equipment.


Test Facility Name:

Test Date:



Report Number:

Report Date:



Verizon Recipient:

Date Sent:









Test Results
(Mark one row with an X.)




CONFORMS




DOES NOT CONFORM




PARTIALLY CONFORMS




PRODUCT NOT TESTED







Action Plan/Date: (Provide schedules/planned dates, re-tests, equipment modification notices, explanations, etc.)




G.9.    ESD Immunity Requirements (Required for Verizon Applications)

GR-1089, Section 2.0:
Ensures that equipment operation is not susceptible to ESD when normally accepted precautions are used.  The requirement is to do the tests.  The objective is to pass the test.  Lab test reports MUST specifically describe equipment functionality during the test discharges.  ANY abnormal or unexpected behavior or system degradation MUST be described.  Emphasis will be placed on the degree of service degradation. See Section 4.2.2.

Test Facility Name:

Test Date:



Report Number:

Report Date:



Verizon Recipient:

Date Sent:









Test Results
(Mark one row with an X.)




CONFORMS




DOES NOT CONFORM




PARTIALLY CONFORMS




PRODUCT NOT TESTED







Action Plan/Date: (Provide schedules/planned dates, re-tests, equipment modification notices, explanations, etc.)




G.10.    EMI Emission Requirements  (Required for CLEC & Verizon Applications)

a. GR-1089, Section 3.2:
Ensures that equipment does not emit excessive radiated or conducted emissions that could interfere with the proper operation of other equipment. Lab test reports must clearly show the emissions from the equipment, plotted against the acceptable GR‑1089 limits, with the ambient background measurements overlaid on the graph.  Graphs should be color coded for clarity.  See Section 3.2.7.  


Test Facility Name:

Test Date:



Report Number:

Report Date:



Verizon Recipient:

Date Sent:









Test Results
(Mark one row with an X.)




CONFORMS




DOES NOT CONFORM




PARTIALLY CONFORMS




PRODUCT NOT TESTED







Action Plan/Date: (Provide schedules/planned dates, re-tests, equipment modification notices, explanations, etc.)




G.11.    EMI Immunity Requirements (Required Verizon Applications)
GR-1089, Section 3.3:
Ensures that the equipment functions properly and that operation is not susceptible to radiated or conducted emissions from other equipment.  Lab test reports MUST specifically describe equipment functionality during the test.  ANY abnormal or unexpected behavior or system degradation MUST be described.  Emphasis will be placed on the degree of service degradation.  See Section 4.2.4.

Test Facility Name:

Test Date:



Report Number:

Report Date:



Verizon Recipient:

Date Sent:









Test Results
(Mark one row with an X.)




CONFORMS




DOES NOT CONFORM




PARTIALLY CONFORMS




PRODUCT NOT TESTED







Action Plan/Date: (Provide schedules/planned dates, re-tests, equipment modification notices, explanations, etc.)




G.12.    Lightning and AC Power Fault Requirements  (Required for CLEC & Verizon Applications)

GR-1089, Section 4.0:
Prevents or safely limits trouble when equipment is exposed to abnormal or fault conditions resulting from lightning surges and AC power fault conditions that may occur at network terminations.  See Section Error! Reference source not found..

Test Facility Name:

Test Date:



Report Number:

Report Date:



Verizon Recipient:

Date Sent:



Equipment is Type:

(Enter type 1, 2, 3 or 4 from GR-1089, Appendix B)       







Test Results
(Mark one row with an X.)




CONFORMS




DOES NOT CONFORM




PARTIALLY CONFORMS




PRODUCT NOT TESTED







Action Plan/Date: (Provide schedules/planned dates, re-tests, equipment modification notices, explanations, etc.)




G.13.    Steady-State Power Induction Requirements (Required for Verizon Applications)
GR-1089, Section 5.0:
Establishes requirements for equipment tolerance of induced, longitudinal (common mode) noise that may be experienced in telephone outside plant facilities.  See Section Error! Reference source not found..

Test Facility Name:

Test Date:



Report Number:

Report Date:



Verizon Recipient:

Date Sent:



Equipment is Type:

(Enter type 1, 2, 3 or 4 from GR-1089, Appendix B)       







Test Results
(Mark one row with an X.)




CONFORMS




DOES NOT CONFORM




PARTIALLY CONFORMS




PRODUCT NOT TESTED







Action Plan/Date: (Provide schedules/planned dates, re-tests, equipment modification notices, explanations, etc.)




G.14.    DC Potential Difference Requirements (Required for Verizon Applications)
GR-1089, Section 6.0:
Establishes requirements to ensure that equipment can operate properly when presented with a normally expected potential difference.  See Section Error! Reference source not found..

Test Facility Name:

Test Date:



Report Number:

Report Date:



Verizon Recipient:

Date Sent:



Equipment is Type:

(Enter type 1, 2, 3 or 4 from GR-1089, Appendix B)       







Test Results
(Mark one row with an X.)




CONFORMS




DOES NOT CONFORM




PARTIALLY CONFORMS




PRODUCT NOT TESTED







Action Plan/Date: (Provide schedules/planned dates, re-tests, equipment modification notices, explanations, etc.)




G.15.    Electrical Safety Requirements  (Required for CLEC & Verizon Applications)

GR-1089, Section 7.0:
Ensures that people using or working on or near the equipment are not exposed to hazards.  See Section Error! Reference source not found..

Test Facility Name:

Test Date:



Report Number:

Report Date:



Verizon Recipient:

Date Sent:



Equipment is Class:

(Enter Class from GR-1089)       







Test Results
(Mark one row with an X.)




CONFORMS




DOES NOT CONFORM




PARTIALLY CONFORMS




PRODUCT NOT TESTED







Action Plan/Date: (Provide schedules/planned dates, re-tests, equipment modification notices, explanations, etc.)




G.16.    Corrosion Requirements (Required for Verizon Applications)
GR-1089, Section 8.0:
Ensures that a zero or negative potential with respect to ground is maintained to prevent corrosion in outside plant cables when water accidentally enters the cable core.  See Section Error! Reference source not found..

Test Facility Name:

Test Date:



Report Number:

Report Date:



Verizon Recipient:

Date Sent:



Equipment is Type:

(Enter type 1, 2, 3 or 4 from GR-1089, Appendix B)       







Test Results
(Mark one row with an X.)




CONFORMS




DOES NOT CONFORM




PARTIALLY CONFORMS




PRODUCT NOT TESTED







Action Plan/Date: (Provide schedules/planned dates, re-tests, equipment modification notices, explanations, etc.)




G.17.    Bonding and Grounding Requirements  (Required for CLEC & Verizon Applications)

GR-1089, Section 9.0:
Ensures that safe and proper operation of this and other equipment is maintained. If this equipment or any component with a physical or electrical connection to this equipment is to be placed within the switch Isolated Ground Plane, conformance to TR‑NWT‑000295 (Isolated Ground Plane, Single Point Ground System) is required or Verizon NEBS Compliance approved mitigation measures must be used.  All grounding and bonding conductors must be of sufficient size, as described in TR‑NWT‑000295 and must use 2‑hole crimp lugs based on conductor size.  Reference should be made to GR-1089 R9-7 for acceptable safety Frame Ground connection.  See Section 3.2.8.

Test Facility Name:

Test Date:



Report Number:

Report Date:



Verizon Recipient:

Date Sent:








Test Results
(Mark one row with an X.)




CONFORMS




DOES NOT CONFORM




PARTIALLY CONFORMS




PRODUCT NOT TESTED







Action Plan/Date: (Provide schedules/planned dates, re-tests, equipment modification notices, explanations, etc.)




�Telephony power plants are generally referred to as -48vDC systems.  These plants generally operate (a.k.a. float) at -52v to -54v DC with an equalize mode in some reaching -57v DC.  All equipment is expected to operate normally in these ranges and should operate without faults on a reduced supply voltage as low as -42v DC.  Supply voltages between -48v DC and -42v DC may be encountered during abnormal periods when the battery plant may be in a discharging mode as a result of power failures.
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