
NEBSTM Level 3 Compliance
Test Report for Leoch VRLA

Batteries

 

NIS Distributable Technical Analysis Report
DA-2162, Volume 2

Issue 1, November 2018



NEBS Level 3 Compliance Test Report for VRLA Batteries DA-2162, Volume 2

Copyright Page Issue 1, November 2018

ii

Telcordia NEBSTM Level 3 Compliance Test Report for Leoch VRLA 
Batteries

This Distributable Analysis (“DA”) report is prepared by the Network Infrastructure Solutions (NIS) 
division of Ericsson Inc.

For more information, call +1.844.251.0201 (Worldwide), or visit the 
GR Development Site (telecom-info.telcordia.com) .

Copyright © 2018 Ericsson, Inc. All rights reserved. 

Used and distributed by Leoch Battery Corporation under license. Any unauthorized distribution, 
download, or sale of Ericsson Inc. copyrighted material is strictly prohibited.

Trademark Acknowledgments

All brand or product names are trademarks or registered trademarks of their respective companies or organizations.

NIS Contact

Richard G. Kluge
Engineering Manager
Network Infrastructure Solutions
1 Ericsson Drive
Piscataway, NJ 08854
richard.kluge@ericsson.com

Leoch Battery Corporation 
Contact

Don Lenz
Director of TEL & UPS Battery Sales
Leoch Battery Corporation
19751 Descartes, Unit A
Foothill Ranch, CA 92610
DLenz@leoch.us

http://telcordia.com/services/genericreq/
http://telcordia.com/services/genericreq/


iii

About Network Infrastructure Solutions (“NIS”)

For over twenty-five years, the NIS division has been responsible 
for the development and maintenance of telecommunications 
infrastructure generic requirements on behalf of the industry. 
Since Telcordia Technologies, Inc. was acquired by Ericsson in 

2013, the NIS division continues to maintain and expand its 
expertise, generate generic requirements documents, and manage 

qualification test programs in a vendor neutral manner.  NIS is not 
influenced by product groups within Ericsson and no customer 

product information or qualification data are shared outside of the 
NIS division.



iv



NEBS Level 3 Compliance Test Report for VRLA Batteries

DA-2162, Volume 2 Non-Proprietary Distributable Analysis (DA) Report Notice of Disclaimer

v

Non-Proprietary Distributable Analysis (DA) Report Notice of 
Disclaimer 

This Distributable Analysis (“DA”) Report is the property of Network Infrastructure Solutions 
(NIS), a division of Ericsson Inc., and has been prepared at the request of and pursuant to an 
agreement with Leoch Battery Corporation, (the “Customer”), only for the internal use of the 
Customer, NIS, and Authorized Recipients of the Report. NIS hereby licenses the Customer 
to use and distribute the Report solely to its personnel and to Authorized Recipients. 
“Authorized Recipients” are persons who have rightfully received the Report.

Unless otherwise stated in the Report, this Report analyzes a product or process against 
criteria, which may include criteria derived from referenced standards, proposed generic 
requirements, and/or the Customer’s own specifications.

The analysis and the conclusions expressed herein relate only to the time at which the analysis 
was performed and the limited set of facts and assumptions set forth in this Report. Product 
and process specifications may change from time to time, and those and other actions over 
which NIS has no control may render the conclusions of this Report inapplicable or inaccurate 
for the reader’s purposes. The reader should obtain current information relevant to the reader’s 
needs directly from the Customer or the manufacturer of the analyzed product.

The conclusions expressed in this Report are subject to change without notice as is the 
information on which such conclusions are based.

The reader is advised that units of an analyzed product may vary substantially from the unit 
or units NIS analyzes, and changes in the product, in its environment or in its installation, 
maintenance or use may cause substantial variations in performance, rendering this Report 
inapplicable to the reader’s needs and situation. The reader is also advised that analyzed 
processes may change rendering this Report inapplicable to the reader’s needs and situation. 
These are matters beyond the control and responsibility of NIS.

This document is not to be construed as a suggestion to any equipment manufacturer to modify 
or change any of its products or processes nor does this document constitute or imply any 
commitment by NIS or any other person or entity to purchase any product.

The generic requirements contained herein are taken from GR-1089/GR-63. NIS reserves the 
right to revise the document(s) for any reason (consistent with applicable provisions of the 
Telecommunications Act of 1996 and applicable FCC rules).

This Report has been developed based on the publicly available GR-1089/GR-63 document(s) 
and Verizon ITL program guidelines. Readers are specifically advised that any entity may 
have needs, specifications, or requirements different from the generic descriptions herein. 
Therefore, anyone wishing to know any entity’s needs, specifications, or requirements should 
communicate directly with that entity.

Nothing contained herein shall be construed as conferring by implication, estoppel, or 
otherwise any license or right under any patent, whether or not the use of any information 
herein necessarily employs an invention of any existing or later issued patent.

NIS reserves the right to revise this document for any reason.

LIABILITY TO ANYONE ARISING FROM USE OF OR RELIANCE UPON ANY 
INFORMATION SET FORTH HEREIN IS EXPRESSLY DISCLAIMED, AND NO 
REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED, ARE MADE WITH 
RESPECT TO THE ACCURACY OR UTILITY OF ANY ANALYSIS, STATEMENT OR 
INFORMATION SET FORTH HEREIN.
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NIS MAKES NO WARRANTY OR GUARANTY AS TO THE QUALITY, CHARACTER, 
PERFORMANCE OR CONDITION OF THE CUSTOMER’S PRODUCTS, PROCESSES 
OR SERVICES ANALYZED IN THIS REPORT, INCLUDING WITHOUT LIMITATION, 
ANY WARRANTY OR GUARANTY OF MERCHANTABILITY OR FITNESS FOR A 
PARTICULAR PURPOSE. NIS FURTHER DISCLAIMS ANY LIABILITY FOR ANY 
DAMAGE, DIRECT OR INDIRECT, SPECIAL OR CONSEQUENTIAL, SUFFERED AS 
A RESULT OF RELIANCE ON THIS REPORT.

LOCAL CONDITIONS MAY RESULT IN A NEED FOR ADDITIONAL 
PROFESSIONAL INVESTIGATIONS, MODIFICATIONS, OR SAFEGUARDS TO MEET 
SITE, EQUIPMENT, ENVIRONMENTAL, SAFETY OR REGION-SPECIFIC 
REQUIREMENTS. IN NO EVENT IS THIS INFORMATION INTENDED TO REPLACE 
FEDERAL, STATE, LOCAL, OR OTHER APPLICABLE CODES, LAWS, OR 
REGULATIONS. SPECIFIC APPLICATIONS WILL CONTAIN VARIABLES 
UNKNOWN TO OR BEYOND THE CONTROL OF NIS. AS A RESULT, NIS CANNOT 
WARRANT THAT THE APPLICATION OF THIS INFORMATION WILL PRODUCE 
THE TECHNICAL RESULT OR SAFETY ORIGINALLY INTENDED.

NIS DOES NOT WARRANT OR GUARANTY PRODUCTS, PROCESSES OR 
SERVICES. FURTHER, NOTHING CONTAINED HEREIN IS INTENDED OR SHOULD 
BE UNDERSTOOD AS ANY RECOMMENDATION, APPROVAL, CERTIFICATION, 
WARRANTY, GUARANTY OR ENDORSEMENT OF ANY PRODUCTS, PROCESSES 
OR SERVICES TO ANYONE.
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1 Analysis Scope Notice

NIS conducted an analysis of the Leoch Battery Corporation VRLA Batteries against the 
criteria in the documents listed in Section 1.1.

1.1  Generic Requirements Documents (GRs)

• GR-63-CORE, NEBSTM Requirements: Physical Protection, Issue 5, December 2017.

• GR-1089-CORE, Electromagnetic Compatibility (EMC) and Electrical Safety - Generic 
Criteria for Network Telecommunications Equipment, Issue 7, December 2017.

• SR-3580, NEBSTM Criteria Levels, Issue 6, January 2018.

1.2  Structure of This Document 

DA-2162, Volume 2 is organized as follows:

• Section 1, “Analysis Scope Notice.”

• Section 2, “Testing Facilities and Product Description.”

• Section 3, “Equipment Under Test (EUT) Information.”

• Section 4, “Conformance Method and Definitions.”

• Section 5, “Executive Summary.” 

— Conformance results are summarized in Table 5-2, page 5-2; and Table 5-3, 
page 5-16. 

• Section 6, “Detailed Results (GR-63, Section 4).”

• Section 7, “Detailed Results (GR-1089, Sections 2 through 10).”

• Appendix A, “References.”
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2 Testing Facilities and Product Description 

The purpose of NIS DA-2162, Volume 2 is to provide the results of the NIS technical analysis 
of the Leoch Battery Corporation VRLA Batteries. The products were assessed against the 
generic requirements in the following documents:

• GR-63-CORE, NEBSTM Requirements: Physical Protection, Issue 5, December 2017.

• GR-1089-CORE, Electromagnetic Compatibility (EMC) and Electrical Safety - Generic 
Criteria for Network Telecommunications Equipment, Issue 7, December 2017.

• SR-3580, NEBSTM Criteria Levels, Issue 6, January 2018.

2.1  Independent Testing Laboratories (ITLs) 

The testing was conducted and witnessed by the following ITLs: 

Additional testing was also performed at: 

 

2.2  Product Description and Information

The Equipment Under Test (EUT) was Leoch Battery Corporation VRLA Batteries. 

The VRLA batteries are intended for uses in 12V, 24V, 36V and 48V telecom cabinets, huts, 
or enclosures. Representative sample, both small and large, of each family of batteries were 
tested for compliance and are intended to represent the full product line. The battery families 
include the following: PLH, PLH+C, LHT, LOP, LPF, LPFG, LPG, LPL and OPzV models. 
The full models for each family of batteries can be found in DA-2160 and DA-2162 Volume 1.

Refer to Section 3, “Equipment Under Test (EUT) Information,” for more information.

2.3  Manufacturer’s Review of Test Results

If provided, the manufacturer’s comments are listed in the applicable sections of:

• Section 6, “Detailed Results (GR-63, Section 4).”

• Section 7, “Detailed Results (GR-1089, Sections 2 through 10).”

ITL #1’s Name and Address NIS

444 Hoes Lane
Piscataway, NJ 08854

ITL #2’s Name and Address Intertek Testing Services NA, Inc.

731 Enterprise Drive
Lexington, KY 40510 
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3 Equipment Under Test (EUT) Information

3.1  EUT Details

The VRLA Batteries are intended for use in 12V, 24V, 36V and 48V telecom cabinets, huts, 
or enclosures. A small and large sample of each family were tested as a representation of the 
entire family. The description of each of the families is below.

3.1.1  PLH Model Description

According to Leoch, the Leoch Pure Lead Punched Grid battery, delivers high energy density 
for the lowest total cost of ownership in the industry.  The PLH front & top terminal battery 
line is manufactured to the highest International Battery standards, and has important 
customer benefits like maintaining a very low float current, fast recharging time, up to 2 year 
shelf life in storage, exceptionally long floating battery life, wide discharge temperature range, 
and is housed in strong ABS/PC jars flame retardant to UL94V-0 & >28%LOI. Large posts 
for low connector resistance, pull forward safety shields for zero over head space required, and 
front accessible gas ports for airtight enclosures are also provided, making these batteries 
perfect for Critical Telecom and Utility applications. 

3.1.2  PLH+C Model Description

According to Leoch, by adding Nano-carbon, this PLH+C battery combines both punched thin 
plate pure lead technology and carbon technology. This advanced technology will provide an 
alternative solution for the energy storage market, especially for end users who are looking for 
high charge acceptance, fast charging, and long durations of Partial State of Charge (PSoC) 
cycle performance. Leoch’s test data shows that PLH+C improves charge efficiency 
significantly, over 2 times as much as thin plate pure lead battery technology. Fast charging 
(1-2 hours) can be achievable by using a proper charging profile. Water consumption and end 
of charge current can be reduced to half that of the already advanced PLH pure lead batteries’ 
value. For IES61427-1 PSoC cycle performance, ongoing tests show great trending to achieve 
high cycle numbers.

3.1.3  LHT(F) Model Description

According to Leoch, the LHTF (Front Terminal) and LHT (12V or 2V jars) are designed for 
extreme hot or cold temperature applications (Operating -40°F to +149°F) with short 
durations up to 176°F.  The battery capacity ratings were established for 95°F (35°C) 
applications.  AGM VRLA Battery with gravity cast plates with special high temperature 
paste formula and anti-corrosive alloy for long life, special electrolyte formula, high 
performance separator, double sealing extreme temperature jar to cover sealing agents, and 
housed in strong ABS/PC jars, flame retardant to UL94V-0 & >28%LOI. The batteries have 
large posts for low connector resistance, and on the front terminal batteries have pull forward 
safety shields for zero over head space required, and front accessible gas ports for airtight 
enclosures. According to Leoch, these batteries are perfect for non temperature controlled 
Critical Telecom and Utility applications.
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3.1.4  LOP Model Description

According to Leoch, the LOP Outside Plant batteries (in FR- ABS/PC jars) are designed for 
applications that are less extreme than the LHT, but have a longer life then normal VRLA 
batteries.  The AGM VRLA Battery contains gravity cast plates with a special lower gravity 
electrolyte formula, high performance separator, large posts for low connector resistance, and 
is housed in strong ABS/PC jars, flame retardant to UL94V-0 & >28%LOI, for the least 
amount of water loss in a outside plant application.

3.1.5  LOP (ABS-FR) Model Description

According to Leoch, the LOP Leoch Outside Plant batteries (in ABS-FR jars) that receive 
longer life than normal VRLA AGM batteries are due to a special long life/low gravity 
electrolyte formula, high performance separator, large posts for low connector resistance, and 
are housed in strong ABS flame retardant to UL94V-0 & >28%Limiting Oxygen Index. The 
LOP battery is designed for Outside plant applications with a less temperature extremes than 
the LHT (Leoch High Temperature batteries) are designed for.

3.1.6  LPF-FR Model Description

According to Leoch, the LPF Front terminal long life, high capacity AGM batteries (in ABS-
FR jars) are designed for critical Telecom applications in temperature controlled rooms. The 
AGM VRLA Battery contains thick gravity cast plates, large posts for low connector 
resistance, and is housed in a strong non bulging ABS flame retardant jar to UL94V-0, & 
>28% Limiting Oxygen Index. They fit in both 19” & 23” relay racks. Leoch also has NEBS 
level III relay racks available.

3.1.7  LPFG-FR Model Description

According to Leoch, the LPFG front terminal batteries with GEL electrolyte (in ABS-FR jars) 
are designed for critical Telecom applications in outdoor temperatures. The GEL VRLA 
Battery has more electrolyte than AGM (Starved electrolyte batteries), thick gravity cast 
plates, large posts for low connector resistance, and is housed in strong non bulging ABS 
flame retardant jars to UL94V-0 & >28% Limiting Oxygen Index. LGFG are great for CATV 
and Outdoor cabinet applications with limited to no temperature controls, and small cabinet 
footprints.

3.1.8  LPG-FR Model Description

According to Leoch, the LPG top terminal batteries with GEL electrolyte (in ABS-FR jars) 
are designed for critical Telecom applications in outdoor temperatures. The GEL VRLA 
Battery has more electrolyte than AGM (Starved electrolyte batteries), thick gravity cast 
plates, large posts for low connector resistance, and is housed in strong non bulging ABS 
flame retardant jars to UL94V-0, & >28% Limiting Oxygen Index. LGP are great for CATV 
and Outdoor cabinet applications with limited to no temperature controls.



NEBS Level 3 Compliance Test Report for VRLA Batteries

DA-2162, Volume 2 Equipment Under Test (EUT) Information

3–3

3.1.9  LPL-FR Model Description

According to Leoch, the LPL Standard top terminal long life, high capacity AGM batteries (in 
ABS-FR jars) are designed for critical Telecom applications in temperature controlled rooms. 
The AGM VRLA Battery contains thick gravity cast plates, large posts for low connector 
resistance, and housed in strong non bulging ABS flame retardant jars to UL94V-0, & >28% 
Limiting Oxygen Index.

3.1.10  OPzV-FR Model Description

According to Leoch, the OPzV Tubular GEL battery is designed for higher cycle life than flat 
plate batteries, achieves very long life, and delivers high capacity in ABS-FR jars that are 
designed for critical Telecom applications in outdoor or non-temperature controlled 
(potentially warmer) enclosures. The GEL VRLA Battery with high cycling tubular plates, 
have more electrolyte than AGM (Starved electrolyte batteries), large posts for low connector 
resistance, and is housed in strong non bulging ABS flame retardant jars to UL94V-0 & >28% 
Limiting Oxygen Index making these batteries great for off grid renewable energy 
applications and outdoor critical applications looking for longer life.

Figure 3-1  Leoch PLH Battery
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Figure 3-2  Leoch PLH+C Battery

Figure 3-3  Leoch LHT(F) Battery
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Figure 3-4  Leoch LOP Battery

Figure 3-5  Leoch LOP and LOP-FT Batteries
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Figure 3-6  Leoch LPF Battery

Figure 3-7  Leoch LPFG Battery
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Figure 3-8  Leoch LPG Battery

Figure 3-9  Leoch LPL Battery



NEBS Level 3 Compliance Test Report for VRLA Batteries DA-2162, Volume 2 

Equipment Under Test (EUT) Information Issue 1, November 2018

3–8

Figure 3-10  Leoch OPzV Battery

3.2  Product Sample Selection

Leoch Battery Corporation selected and provided the test samples for the VRLA Batteries, 
which are the products under test. The samples were provided for testing in July 2018. The 
samples were received in good condition.

The equipment tested were Leoch Battery Corporation’s VRLA Batteries. Details of the 
Equipment Under Test (EUT) can be found in the following table. 

Table 3-1  Detailed Description of VRLA Batteries 

Family Name Manufacturer Model Numbers

PLH Leoch PLH40FT, PLH210FT

LHT (F) Leoch LHT12-50, LHT2-3000

LOP Leoch LOP12-40FR (ABS/PC-FR), 
LOP12-134FR (ABS/PC-FR)

LOP (ABS-FR) Leoch LOP12-38FR (ABS-FR), 
LOP12-180FT (ABS-FR)

LPF-FR Leoch LPF12-40, LPF12-200

LPFG-FR Leoch LPFG12-130

LPG-FR Leoch LPG2-100

LPL-FR Leoch LPL12-4.5, LPL2-3000

OPzV-FR Leoch 12V4OPzV150FT-FR, 
24OPzV3000
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3.3  EUT Layout

Table 3-2  Details of Ports on Equipment

EUT Port Description Type

Input/Output DC Power 8

Table 3-3  Details of Cables and Interfaces on Equipment

Interface Cable Type # of 
Conducts

Cable 
Length 

(m)
Shield Other 

Details

DC power Copper Strand 2 - None No Ferrite
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Table 3-4  Summary of Spatial Data (Largest of each Family) (Sheet 1 of 3)

Spatial Information

Equipment Dimensions Height: 

PLH210FT: 12.91 inches 
(328 mm)

LHT2-3000: 13.7 inches (347 
mm)

LOP12-134FR (ABS/PC-FR): 
11 inches (280 mm)

LOP12-180FT (ABS-FR): 12.6 
inches (320 mm)

LPF12-200: 12.6 inches (320 
mm)

LPFG12-130: 11.3 inches (287 
mm)

LPG2-100: 8.35 inches (212 
mm)

LPL2-3000: 13.7 inches (347 
mm)

24OPzV3000: 31.8 inches (807 
mm)

Width: 

PLH210FT: 4.92 inches 
(125 mm)

LHT2-3000: 13.8 inches (350 
mm)

LOP12-134FR (ABS/PC-FR): 
6.8 inches (172 mm)

LOP12-180FT (ABS-FR): 5 
inches (126 mm)

LPF12-200: 5 inches (126 mm)

LPFG12-130: 4.3 inches (110 
mm)

LPG2-100: 8.1 inches (205 mm)

LPL2-3000: 13.8 inches (350 
mm)

24OPzV3000: 8.4 inches (212 
mm)
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Equipment Dimensions Depth:

PLH210FT: 22 inches 
(560 mm)

LHT2-3000: 27.9 inches (709 
mm)

LOP12-134FR (ABS/PC-FR): 
13.6 inches (345 mm)

LOP12-180FT (ABS-FR): 22 
inches (560 mm)

LPF12-200: 22 inches (560 
mm)

LPFG12-130: 21.7 inches (551 
mm)

LPG2-100: 6.7 inches (170 mm)

LPL2-3000: 28 inches (709 
mm)

24OPzV3000: 22.7 inches (576 
mm)

Equipment Weight PLH210FT: 135.8 lbs
(61.6 kg)

LHT2-3000: 455 lbs (206.4 kg)

LOP12-134FR (ABS/PC-FR): 
91.7 lbs (41.6 kg)

LOP12-180FT (ABS-FR): 
131.2 lbs (59.5 kg)

LPF12-200: 132.4 lbs (60 kg)

LPFG12-130: 102.5 lbs (46.5 
kg)

LPG2-100: 13.2 lbs (6 kg)

LPL2-3000: 397 lbs (180 kg)

24OPzV3000: 511.6 lbs (232 
kg)

Equipment operates on -48 VDC? NA-Battery

Is AC power required? No

Equipment configuration is: VRLA Battery

Does equipment mount on rack/cabinet? No

Is rack/cabinet provided with system? No

Doors or removable covers on front? No

Doors or removable covers on back? No

Access to rear of cabinet required for 
maintenance?

No

Is cabling terminated on the front face? Yes and No

Table 3-4  Summary of Spatial Data (Largest of each Family) (Sheet 2 of 3)
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3.4  Pass/Fail Criteria

Non-operating test environments require system operation both before and after exposure with 
no errors, physical damage, or electrical safety hazards. Minor cosmetic damage from 
unpackaged drops is permitted. 

For transportation vibration, the product shall have no physical damage following the 
vibration applications.

For tests which require the system to operate during the test, the batteries were charged to their 
float voltage and the charge voltage and current were monitored during the test. No sudden 
discrepancies in current or voltage were allowed.

For surface reflectance, it is desirable that a ratio be between 0.10 and 0.70.

For luminance ratio, the luminance of adjacent tasks, should be between 33% to 100% of that 
at the task. The luminance of remote tasks should 33% to 500% of that at the task.

The fire resistance of materials is a test which determines whether energizable components 
tested in a non-energized state can resist flame spread. The components are considered flame-
spread resistant if after one application of the needle flame the test sample does not ignite, or 
any resulting flames extinguish within 30 seconds of removing the needle flame itself, and any 
plastic drippings do not ignite a piece of paper placed 50 mm (2 in) below the test sample 
location.

A variant on the needle flame test is used to determine whether structural or energizable 
constituents, whose individual volumes do not exceed 1750 cubic mm, when arranged in 
multiple aggregates as in a subassembly, can cause flame spread to occur. The needle flame 
shall be applied for 20 seconds to the lowest mounted item of the multiple aggregate mounted 
in situ on the subassembly. Upon removal of the needle flame, if the resident flame condition 
does not spread to adjacent subassembly items, this constitutes evidence that the aggregate 
items are fire resistant in terms of GR-63.

Is equipment forced air cooled? No

Are air filters required? No

Is equipment exclusively for indoor use? No

Is equipment exclusively for outdoor use? No

Aisle Clearance required for fully open door, 
front/rear

NA

Table 3-4  Summary of Spatial Data (Largest of each Family) (Sheet 3 of 3)
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4 Conformance Method and Definitions

Conformance in this analysis was determined based on a combination of product testing and 
review of documentation provided by Leoch Battery Corporation. To better understand how 
conformance to a requirement within a GR document is determined, the following definitions 
are used in this report:

4.1  Executive Summary Table Column Definitions

• Conformance

— Yes - An “X” in the Yes column indicates that based on review that the Leoch Battery 
Corporation VRLA Batteries meets or exceed the requirements in the GRs.

— No - An “X” in the No column indicates that the Leoch Battery Corporation VRLA 
Batteries does not meet the requirements in the GRs.

— N/A - An “X” in the Not Applicable (N/A) column indicates that the requirement does 
not apply to the Leoch Battery Corporation VRLA Batteries.

— ENR - An “X” in the Evaluation Not Requested (ENR) column indicates that the 
evaluation to this criteria was not requested by Leoch Battery Corporation.

— ? - A question mark in the conformance column indicates that it could not be 
determined from the information provided if the Leoch Battery Corporation VRLA 
Batteries meets the requirements in the GRs. 

• NIS Comments - Contains comments relative to the review performed by NIS.

• Document Review

— Verify, by a review of the documentation, that the information or accessories 
specified by the criteria were supplied or are available from the manufacturer.

— Analyze and draw conclusions based on vendor-supplied product information, test 
data, and other information regarding the conformance or nonconformance of the 
product to the criteria.

• Inspect - Visually inspect the product to determine conformance or nonconformance to 
the criteria.

• Test - Measure quantitatively product features or performance to determine conformance 
or nonconformance to the criteria.
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5 Executive Summary

DA-2162, Volume 2 has been prepared by NIS in Piscataway, NJ 08854.

The VRLA Batteries are manufactured by:

5.1  History of DA-2162, Volume 2 Changes 

5.2  Compliance Statement

The VRLA Batteries, as submitted, are COMPLIANT to all relevant parts of 
GR-63 and GR-1089. 

5.3  Summary of NEBS Compliance Results

This section contains a summary of the GR-63 and GR-1089 requirements that VRLA 
Batteries have been tested to. The results are summarized in the following tables:

• Table 5-2, “GR-63 - VRLA Batteries Compliance Results,” page 5-2, and 

• Table 5-3, “GR-1089 - VRLA Batteries Compliance Results,” page 5-16.

Project Number 95945928

Technical Contact Richard Kluge

Issued By Penny Robbins, November 2018

Reviewed By Richard Kluge, November 2018

Manufacturer’s Name and 
Address

Leoch Battery Corporation

19751 Descartes, Unit A
Foothill Ranch, CA 92610

Table 5-1  History of Changes to DA-2162, Volume 2

Issue Number Reason for Change Date Issued

1 Initial Release November 2018
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Table 5-2  GR-63 - VRLA Batteries Compliance Results  (Sheet 1 of 14)

GR-63 
Reqt. #

Requirement (R), 
Conditional Requirement (CR), 

or Objective (O)
Description

Conformance

NIS Comments

DOC.

R
E
V
I
E
W

I
N
S
P
E
C
T

T
E
S
T

Yes No N/A ENR

Section 4, Network Equipment, Environmental Criteria

R4-1 [67] The equipment manufacturer shall be 
responsible to perform a Root Cause 
Analysis (RCA) for each failure that 
occurs during NEBS product testing, 
even if subsequent re-testing is 
successful. The RCA shall include an 
explanation of what failed, why it 
failed, and what corrective action was 
taken.

X Criteria beyond NEBS Level 3 
scope

X

R4-2 [68] Corrective action to the root cause 
problem shall be consistent with 
customers' reliability/technical 
requirements. Identification 
information for equipment 
incorporating the corrective action 
shall be provided in the RCA.

X Criteria beyond NEBS Level 3 
scope

Section 4.1, Temperature, Humidity, and Altitude Criteria

Section 4.1.1, Transportation and Storage Environmental Criteria

R4-3 [69] The packaged equipment shall not 
sustain any damage or deteriorate in 
functional performance after it has 
been exposed to the environment 
described below:

• 23°C to -40°C at 30°C/hr

• -40°C for 72 hr (minimum)

• -40°C to 23°C in <5 minutes. 

X X

R4-4 [71] The packaged equipment shall not 
sustain any damage or deteriorate in 
functional performance after it has 
been exposed to the environment 
described below:

• 23°C to 40°C at 50% RH at 
30°C/hr

• 40°C at 50% to 93% RH at <2 hr

• 40°C at 93% RH for 96 hr

• 40°C at 93% to 50% RH at <2 hr

• 40°C to 23°C at 50% RH at 
30°C/hr

X X
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R4-5 [70] The packaged equipment shall not 
sustain any damage or deteriorate in 
functional performance after it has 
been exposed to the environment 
described below:

• 23°C to 70°C at 30°C/hr

• 70°C for 72 hr (minimum)

• 70°C to 23°C in <5 minutes

X X

Section 4.1.2, Operating Temperature and Humidity Criteria

R4-6 [72] The equipment shall not sustain any 
damage or deterioration of functional 
performance during its operating life 
when operated within the conditions 
described below:

• Operating Temperature 
= 5°C to 40°C

• Short Term Temperature = 
-5°C to 50°C

• Short Term Temperature w/ fan 
failure = -5°C to 40°C

• Operating Humidity = 5% to 85%

• Short Term Humidity = 
5% to 93%

X X

Section 4.1.3, Altitude

R4-7 [74] All equipment shall be functional 
when installed at elevations between 
61.0 m (200 ft) below sea level and 
1829 m (6000 ft) above sea level at 
equipment-aisle air temperatures of 
40°C.

X X

R4-8 [136] All equipment shall be functional 
when installed at elevations between 
1829 m (6000 ft) and 3960 m (13,000 
ft) above sea level, at equipment-aisle 
air temperatures of 30°C.

X X

R4-9 [75] The manufacturer shall provide special 
requirements for installations above 
1829 m (6000 ft) in the product 
documentation, if needed.

X No special installation 
requirements were needed

Table 5-2  GR-63 - VRLA Batteries Compliance Results  (Sheet 2 of 14)

GR-63 
Reqt. #

Requirement (R), 
Conditional Requirement (CR), 

or Objective (O)
Description

Conformance

NIS Comments

DOC.

R
E
V
I
E
W

I
N
S
P
E
C
T

T
E
S
T

Yes No N/A ENR
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O4-10 [137] All equipment should be functional 
when installed at elevations between 
61.0 m (200 ft) below sea level and 
1829 m (6000 ft) above sea level at 
equipment-aisle air temperatures of 
50°C.

X Criteria beyond NEBS Level 3 
scope

X

O4-11 [76] All equipment should be functional 
when installed at elevations between 
1829 m (6000 ft) and 3960 m (13,000 
ft) above sea level, at equipment-aisle 
air temperatures of 40°C.

X Criteria beyond NEBS Level 3 
scope

X

Section 4.1.4, Temperature Margin Evaluation

R4-12 [153] Equipment response to temperatures 
up to 10°C above the short-term high 
temperature extreme shall be 
determined. Report the threshold 
temperature for deterioration of 
functional performance and/or 
equipment shutdown.

X X

Section 4.1.5, Fan-Cooled Equipment Criteria

R4-13 [154] Equipment cooled by forced 
convection shall not sustain damage or 
deterioration of functional 
performance when operated with any 
single fan failure at a 40°C equipment-
aisle air temperature for a short-term of 
up to 96 hours.

X Not fan-cooled equipment

R4-14 [155] Equipment cooled by forced 
convection shall have provisions for 
remote alarm notification of a fan 
failure.

X Not fan-cooled equipment

O4-15 [156] Equipment cooled by forced 
convection should be designed and 
constructed such that any fan or 
cooling unit replacement can be 
performed with no service 
interruption.

X X Criteria beyond NEBS Level 3 
scope, Not fan-cooled equipment

R4-16 [157] The replacement procedure for fans 
and cooling units shall be included in 
the product documentation.

X Not fan-cooled equipment

R4-17 [158] When a fan or cooling unit 
replacement requires service 
interruption, the estimated time of 
replacement by a skilled technician 
shall be reported.

X Not fan-cooled equipment

Table 5-2  GR-63 - VRLA Batteries Compliance Results  (Sheet 3 of 14)

GR-63 
Reqt. #

Requirement (R), 
Conditional Requirement (CR), 

or Objective (O)
Description

Conformance

NIS Comments

DOC.

R
E
V
I
E
W

I
N
S
P
E
C
T

T
E
S
T

Yes No N/A ENR
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R4-18 [138] All fan-cooled equipment reater than 
1U of vertical rack space shall be 
equipped with filters. Fan filters shall 
be replaceable with equipment 
operating. 

X X Criteria beyond NEBS Level 3 
scope, Not fan-cooled equipment

O4-19 [206] It is an objective that fan-cooled 
equipment occupying 1U of vertical 
rack space or less should be equipped 
with filters. These air filters should be 
replaceable with equipment operating.

X X Criteria beyond NEBS Level 3 
scope, Not fan-cooled equipment

R4-20 [139] All equipment fan filters used in 
equipment occupying over 2U of 
vertical rack space shall have either a 
Minimum dust arrestance of 80%, per 
ASHRAE 52.1-1992, or Minimum 
Efficiency Rating Value (MERV) of 4, 
per ANSI/ASHRAE 52.2-2017.

X X Criteria beyond NEBS Level 3 
scope, Not fan-cooled equipment

R4-21 [176] All equipment fan filters used in 
equipment occupying 2U of vertical 
rack space or less shall have either a 
Minimum dust arrestance of 65%, per 
ASHRAE 52.1-1992, or Minimum 
Efficiency Rating Value (MERV) of 2, 
per ANSI/ASHRAE 52.2-2017.

X X Criteria beyond NEBS Level 3 
scope, Not fan-cooled equipment

R4-22 [140] Fan filters shall meet the minimum fire 
rating of Underwriters Laboratories, 
UL 900-2015, plus revisions, and be 
marked “UL Classified.”

X X Criteria beyond NEBS Level 3 
scope, Not fan-cooled equipment

R4-23 [141] Construction and system fit of 
equipment fan filters shall prevent any 
air bypass. 

X X Criteria beyond NEBS Level 3 
scope, Not fan-cooled equipment

R4-24 [142] Equipment shall have a provision for 
fan-filter replacement without 
particulate contaminants from the filter 
being introduced into equipment. 

X X Criteria beyond NEBS Level 3 
scope, Not fan-cooled equipment

R4-25 [143] The equipment manufacturer shall 
provide a method for determining 
equipment fan filter replacement 
schedules.

X X Criteria beyond NEBS Level 3 
scope, Not fan-cooled equipment

O4-26 [144] If possible, active alarming should be 
provided to indicate the need for fan 
filter replacement.

X X Criteria beyond NEBS Level 3 
scope, Not fan-cooled equipment

Table 5-2  GR-63 - VRLA Batteries Compliance Results  (Sheet 4 of 14)

GR-63 
Reqt. #

Requirement (R), 
Conditional Requirement (CR), 

or Objective (O)
Description

Conformance

NIS Comments

DOC.

R
E
V
I
E
W

I
N
S
P
E
C
T

T
E
S
T

Yes No N/A ENR
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R4-27 [145] Equipment fan filters shall be single 
use and not the types that require 
cleaning.

X X Criteria beyond NEBS Level 3 
scope, Not fan-cooled equipment

O4-28 [194] It is an objective that equipment fan 
filters utilize recyclable materials.

X X Criteria beyond NEBS Level 3 
scope, Not fan-cooled equipment

Section 4.1.6, Heat Dissipation and Energy Efficiency

R4-29 [77] The rate of heat release and method of 
cooling (e.g., natural convection, 
forced-air fans) shall be documented 
for all equipment. The test report shall 
include both the theoretical 
permissible rate of heat release in 
Watts for the product, and the actual 
rate of heat release in Watts 
determined from measurements and 
calculations on laboratory samples 
under test.

X Based on DA-2160 and DA-2162, 
Volume 1

X

O4-30 [78] Equipment rate of heat dissipation 
should not exceed the values noted for 
individual frames, multi-frames, and 
shelves.

X Criteria beyond NEBS Level 3 
scope

O4-31 [195] Load equipment intended for CO 
deployment should be compatible 
nominal -48Vdc power plants. 
Products that comply with Section 10 
of GR-1089 satisfy this objective.

X X Criteria beyond NEBS Level 3 
scope, Not load equipment

R4-32 [196] Equipment shall be tested to the 
applicable ATIS-0600015.2013 
standard, or other specification 
identified by the service provider. The 
results shall be provided to the service 
provider.

X X Criteria beyond NEBS Level 3 
scope, Not load equipment

Section 4.1.7, Surface Temperature

R4-33 [159] Equipment surfaces that face aisles or 
surfaces where normal maintenance 
functions are anticipated shall conform 
to the surface temperature 
requirements when the equipment is 
operating in a room with an ambient air 
temperature of 23°C. 

X X

Table 5-2  GR-63 - VRLA Batteries Compliance Results  (Sheet 5 of 14)

GR-63 
Reqt. #

Requirement (R), 
Conditional Requirement (CR), 

or Objective (O)
Description

Conformance

NIS Comments

DOC.

R
E
V
I
E
W

I
N
S
P
E
C
T

T
E
S
T

Yes No N/A ENR
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Section 4.1.8, Equipment Airflow

R4-34 [160] Air-cooled equipment shall utilize 
only a rear-aisle exhaust (EC Class 
X-R1, X-R2, X-R3, or a combination 
of these).

X X Criteria beyond NEBS Level 3 
scope, Not fan-cooled equipment

O4-35 [161] Air-cooled equipment should utilize a 
front-aisle air inlet (EC Class F1-X, 
F2-X, F3-X, or a combination of 
these).

X X Criteria beyond NEBS Level 3 
scope, Not fan-cooled equipment

O4-36 [197] Air-cooled equipment with other than 
front-aisle to rear-aisle airflow should 
be fitted with manufacturer provided 
air baffles/ deflectors that effectively 
re-route the air to provide front-aisle to 
rear-aisle airflow.

X X Criteria beyond NEBS Level 3 
scope, Not fan-cooled equipment

R4-37 [198] Equipment requiring air baffles/ 
deflectors for airflow compliance shall 
be tested by the manufacturer for 
compliance to GR-63 with such 
hardware in place.

X X Criteria beyond NEBS Level 3 
scope, Not fan-cooled equipment

R4-38 [199] Air-cooled equipment with other than 
a front-aisle air inlet shall not sustain 
any damage or deterioration of 
functional performance during its 
operating life when operated at 
elevated air-inlet temperatures. 

X X Criteria beyond NEBS Level 3 
scope, Not fan-cooled equipment

Section 4.2, Fire Resistance

Section 4.2.2, Equipment Assembly Fire Tests

R4-39 [81] Fire shall not spread beyond the 
confines of the frame-level equipment 
assembly being tested.

X Does not apply to VRLA batteries

R4-40 [162] Equipment shall not demonstrate 
excessive surface burning or external 
flaming. 

X Does not apply to VRLA batteries

R4-41 [82] The fire propagation hazard shall be 
characterized by measuring and 
recording the rate of heat release of the 
equipment fire.

X Does not apply to VRLA batteries

O4-42 [83] The peak rate of heat release measured 
should not exceed 150 kW at any time 
during the test.

X Does not apply to VRLA batteries

O4-43 [84] The average rate of heat release should 
not exceed 100 kW over any 30-
minute period during the test.

X Does not apply to VRLA batteries

Table 5-2  GR-63 - VRLA Batteries Compliance Results  (Sheet 6 of 14)

GR-63 
Reqt. #

Requirement (R), 
Conditional Requirement (CR), 

or Objective (O)
Description

Conformance

NIS Comments

DOC.

R
E
V
I
E
W

I
N
S
P
E
C
T

T
E
S
T

Yes No N/A ENR
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O4-44 [200] Frame-level equipment tested and 
conforming to the Fire-Spread and 
Fire- Propagation Hazard 
Characterization criteria as a result of 
fans/blowers preventing line-burner 
operation, should demonstrate 
conformance to the Fire-Spread and 
Fire-Propagation Hazard 
Characterization criteria when product 
fans are not powered.

X X Criteria beyond NEBS Level 3 
scope, Does not apply to VRLA 
batteries

R4-45 [86] Fire shall not spread beyond the 
confines of the shelf-level equipment 
assembly being tested. 

X Does not apply to VRLA batteries

R4-46 [163] Shelf-level equipment shall not 
demonstrate excessive surface burning 
or external flaming.

X Does not apply to VRLA batteries

R4-47 [87] The fire propagation hazard shall be 
characterized by measuring and 
recording the rate of heat release of the 
equipment fire.

X Does not apply to VRLA batteries

O4-48 [88] The peak rate of heat release measured 
should not exceed 50 kW at any time 
during the test.

X Does not apply to VRLA batteries

O4-49 [89] The average rate of heat release should 
not exceed 35 kW during any 15-
minute period during the test.

X Does not apply to VRLA batteries

O4-50 [201] Shelf-level equipment tested and 
conforming to the Fire-Spread and 
Fire-Propagation Hazard 
Characterization criteria as a result of 
fans/blowers preventing line-burner 
operation, should demonstrate 
conformance to the Fire-Spread and 
Fire-Propagation Hazard 
Characterization criteria when product 
fans are not powered.

X X Criteria beyond NEBS Level 3 
scope, Does not apply to VRLA 
batteries

O4-51 [164] At 4 minutes and 30 seconds into the 
test, after the conclusion of the 
methane ignition line burn, the 
components in the equipment 
assembly should show evidence of 
beginning to self-extinguish.

X X Criteria beyond NEBS Level 3 
scope, Does not apply to VRLA 
batteries

Table 5-2  GR-63 - VRLA Batteries Compliance Results  (Sheet 7 of 14)

GR-63 
Reqt. #

Requirement (R), 
Conditional Requirement (CR), 

or Objective (O)
Description

Conformance

NIS Comments

DOC.

R
E
V
I
E
W

I
N
S
P
E
C
T

T
E
S
T

Yes No N/A ENR



NEBS Level 3 Compliance Test Report for VRLA Batteries

DA-2162, Volume 2 Executive Summary

5–9

O4-52 [165] At 10 minutes into the test, there 
should be a significant flame reduction 
and a reduction in the visible smoke 
from the equipment assembly as 
determined by visual observations and 
supported by the video record and 
analytic smoke measurements.

X X Criteria beyond NEBS Level 3 
scope, Does not apply to VRLA 
batteries

R4-53 [166] At 15 minutes into the test, flames 
shall be extinguished.

X Does not apply to VRLA batteries

O4-54 [167] At 15 minutes into the test, there 
should be no more than minimal wisps 
of smoke from the equipment 
assembly as determined by visible 
observations and supported by the 
video record and analytic smoke 
measurements.

X X Criteria beyond NEBS Level 3 
scope, Does not apply to VRLA 
batteries

R4-55 [168] At 20 minutes into the test, there shall 
be no visible smoke from the 
equipment assembly as determined by 
visible observations and supported by 
the video record and analytic smoke 
measurements.

X Does not apply to VRLA batteries

O4-56 [202] Equipment tested and conforming to 
the Smoke and Self-Extinguishment 
Criteria as a result of fans/blowers 
preventing line-burner operation, 
should demonstrate conformance to 
the Smoke and Self-Extinguishment 
Criteria when product fans are not 
powered.

X X Criteria beyond NEBS Level 3 
scope, Does not apply to VRLA 
batteries

Section 4.2.3, Use of Fire-Resistant Materials, Components, Wiring, and Cable

R4-57 [90] All materials, components, wire and 
cable used within equipment 
assemblies shall meet the requirements 
of the American National Standards 
Institute, ANSI T1.307-2014, Section 
4. 

X Does not apply to VRLA batteries

Table 5-2  GR-63 - VRLA Batteries Compliance Results  (Sheet 8 of 14)

GR-63 
Reqt. #

Requirement (R), 
Conditional Requirement (CR), 

or Objective (O)
Description

Conformance

NIS Comments

DOC.
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Section 4.2.4, Use of Fire-Resistant Materials for Battery Systems

R4-58 [207] All polymeric structural materials used 
within battery systems, including 
battery case, cover, isolating and 
insulating materials external to the 
container, shall be

• Formed of materials that, in the 
minimum thickness used, are rated UL 
94 V-0 or better or

• Formed of materials that, in the 
minimum thickness used, are rated UL 
94 V-1 or better, and have an oxygen 
index of 28% or greater or

• Formed of materials that, in the 
minimum thickness used, are rated UL 
94 5VA or UL 94 5VB or

• Formed of foamed polymers that 
meet the HF-1 requirements of ANSI/
UL 94- 2013.

X Based on DA-2160 and DA-2162, 
Volume 1

X X

O4-59 [208] Battery electrolyte materials should 
have a flash point greater than or equal 
to 93.3°C (200°F).

X Criteria beyond NEBS Level 3 
scope

R4-60 [209] All materials, components, and 
interconnect wire and cable used 
within any equipment assemblies that 
constitute battery control or 
monitoring systems shall meet R4-57 
[90].

X No battery control or monitoring

R4-61 [210] Batteries with non-aqueous electrolyte 
shall be

• Listed to UL 1973 or

• Listed to UL 9540 or

• Compliant with IEC 62619 or

• A UL recognized battery component 
as part of a larger listed system.

X X Criteria beyond NEBS Level 3 
scope, Electrolyte is aqueous

Table 5-2  GR-63 - VRLA Batteries Compliance Results  (Sheet 9 of 14)
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Section 4.3, Equipment Handling Criteria

Section 4.3.1, Packaged Equipment Shock Criteria

R4-62 [107] The packaged equipment shall not 
sustain physical damage or deteriorate 
in functional performance when 
subjected to free-fall shocks to 
surfaces, edges, and corners at levels 
expected during shipping and 
handling.

X Batteries were packaged in 
Category B containers

R4-63 [108] The packaged equipment shall not 
sustain any physical damage or 
deteriorate in functional performance 
when subjected to free-fall shocks to 
the normal rest surface at levels 
expected during shipping and 
handling.

X X

Section 4.3.2, Unpackaged Equipment Shock Criteria

R4-64 [109] The unpackaged equipment shall not 
sustain physical damage or deteriorate 
in functional performance when 
subjected to shock levels expected 
during installation activities. 

X Criteria beyond NEBS Level 3 
scope

X

Section 4.4, Earthquake, Office Vibration, and Transportation Vibration

Section 4.4.1, Earthquake Environment and Criteria

R4-65 [110] All equipment shall be constructed to 
sustain the waveform testing of 
Section 5.4.1, “Earthquake Test 
Methods,” without permanent 
structural or mechanical damage.

X Does not apply to VRLA batteries

Compatible racks that have been 
earthquake tested are available 
from Leoch

R4-66 [111] Frame-level equipment shall be 
constructed so that during the 
waveform testing of Section 5.4.1, 
“Earthquake Test Methods,” the 
maximum single-amplitude deflection 
at the top of the framework, relative to 
the base, does not exceed 75 mm (3 in).

X Does not apply to VRLA batteries

Compatible racks that have been 
earthquake tested are available 
from Leoch

R4-67 [112] Frame-level equipment shall have a 
natural mechanical frequency greater 
than 2.0 Hz as determined by the swept 
sine survey of Section 5.4.1, 
“Earthquake Test Methods.”

X Does not apply to VRLA batteries

Compatible racks that have been 
earthquake tested are available 
from Leoch

Table 5-2  GR-63 - VRLA Batteries Compliance Results  (Sheet 10 of 14)
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O4-68 [113] Frame-level equipment should have a 
natural mechanical frequency greater 
than 6.0 Hz as determined by the swept 
sine survey of Section 5.4.1, 
“Earthquake Test Methods.”

X Criteria beyond NEBS Level 3 
scope

Compatible racks that have been 
earthquake tested are available 
from Leoch

R4-69 [114] All equipment shall be constructed to 
meet applicable functionality 
requirements immediately before and 
after each axis of waveform testing of 
Section 5.4.1, “Earthquake Test 
Methods.” The equipment shall sustain 
operation without replacement of 
components, manual rebooting, or 
human intervention.

X Does not apply to VRLA batteries

Compatible racks that have been 
earthquake tested are available 
from Leoch

O4-70 [115] All equipment should be constructed 
to meet applicable functionality 
requirements continuously during 
waveform testing of Section 5.4.1, 
“Earthquake Test Methods.” 

X Does not apply to VRLA batteries

Compatible racks that have been 
earthquake tested are available 
from Leoch

Section 4.4.2, Framework and Anchor Criteria

O4-71 [116] Framework should be of welded 
construction.

X Criteria beyond NEBS Level 3 
scope

R4-72 [117] Framework shall be constructed for 
base mounting to the floor without 
auxiliary support or bracing from the 
building walls or ceilings.

X Does not apply to VRLA batteries

O4-73 [118] For framework used in earthquake risk 
zones, the static pull testing procedures 
of Section 5.4.1.4, “Static Test 
Procedure,” should be followed. 

X Criteria beyond NEBS Level 3 
scope

R4-74 [119] Concrete expansion anchors used to 
base mount framework to the floor 
shall meet the following requirements:

• Maximum embedment depth of 
90 mm (3.5 in) 

• Maximum bolt diameter of 
13 mm (0.5 in).

X Criteria beyond NEBS Level 3 
scope

Table 5-2  GR-63 - VRLA Batteries Compliance Results  (Sheet 11 of 14)
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O4-75 [120] Concrete expansion anchors used to 
base mount the framework to the floor 
should be suitable for earthquake 
(dynamic) applications, as specified by 
the manufacturer.

X Criteria beyond NEBS Level 3 
scope

O4-76 [121] Concrete expansion anchors should 
use steel construction to minimize 
creep.

X Criteria beyond NEBS Level 3 
scope

Section 4.4.3, Wall-Mounted Equipment Anchor Criterion

O4-77 [211] Framework used for securing wall-
mounted equipment should be of 
welded construction.

X Criteria beyond NEBS Level 3 
scope

R4-78 [175] Fastening systems used for wall-
mounted equipment shall withstand a 
force of 3 times the weight of the 
equipment applied to the equipment in 
any direction.

X Does not apply to VRLA batteries

Section 4.4.4, Office Vibration Environment and Criteria

R4-79 [122] All equipment shall be constructed to 
sustain the office vibration testing of 
Section 5.4.2, “Office Vibration Test 
Procedure,” without permanent 
structural or mechanical damage.

X Does not apply to VRLA batteries

R4-80 [123] All equipment shall be constructed to 
meet applicable functionality 
requirements continuously during each 
axis of the office vibration testing of 
Section 5.4.2, “Office Vibration Test 
Procedure.” The equipment shall 
sustain operation without replacement 
of components, manual rebooting, or 
human intervention.

X Does not apply to VRLA batteries

Section 4.4.5, Transportation Vibration Criteria

R4-81 [124] Equipment shall not sustain any 
physical damage or deteriorate in 
functional performance when 
subjected to vibration levels expected 
during transportation.

X X
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Section 4.5, Airborne Contaminants

R4-82 [125] Equipment intended for installation in 
controlled environmental space or 
environmentally sealed OSP cabinets 
operate for its intended service life 
within the average yearly levels of 
contamination listed in GR-63, Table 
2-4, “Indoor Contaminant Levels.” 
Conformance to this requirement for 
reactive gases and hygroscopic fine 
particulate can be demonstrated 
through the test methods given in 
GR-63, Section 5.5, “Airborne 
Contaminants Test Methods.” 

X Does not apply to VRLA batteries

R4-83 [127] It is a requirement that equipment 
intended to function in outdoor air, 
such as cabinets installed on pads or 
poles, ventilated with little or no 
filtration, should operate reliably for 
the intended service life at the 
contaminant levels listed in GR-63, 
Table 2-3, “Outdoor Contaminant 
Levels”. Conformance to this 
requirement for reactive gases and 
hygroscopic fine particulates can be 
demonstrated through the test methods 
given in GR-63, Section 5.5, 
“Airborne Contaminants Test 
Methods.” 

X Does not apply to VRLA batteries

Section 4.6, Acoustic Noise

R4-84 [128] Under normal operation, equipment 
shall not produce a declared A-
weighted sound power level (LWAM) 
above the limits shown in GR-63, 
Table 4-8. 

X X Criteria beyond NEBS Level 3 
scope, No noise generating sources

R4-85 [177] The sound power level produced by 
equipment while operating at the 
maximum intended-design fan speed 
shall be measured and provided.

X X Criteria beyond NEBS Level 3 
scope, No noise generating sources
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Section 4.7, Illumination Criteria for Network Equipment

Section 4.7.1, Surface Reflectance and Color

O4-86 [132] The surface reflectance of equipment 
should be treated as elements of the 
lighting system. Light (high 
reflectance) surfaces should be used as 
they are much more efficient than dark 
surfaces in conserving light and 
distributing it uniformly. Finish 
textures should be matte or flat rather 
than glossy; this aids in distributing 
light evenly and minimizing reflected 
glare.

X Criteria beyond NEBS Level 3 
scope

X

Section 4.7.2, Glare

O4-87 [133] Equipment designers and lighting 
designers should take steps to control 
glare.

X Criteria beyond NEBS Level 3 
scope

X
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Section 2, System-Level Electrostatic Discharge (ESD) and Electrical Fast Transient (EFT)

Section 2.1, System-Level ESD

R2-3 [3] The EUT shall not be damaged and 
shall continue to operate without 
service affecting responses or need 
for manual intervention, as defined in 
GR-1089, Section 2.1.3, when 
subjected to 10 contact or 10 air 
discharges of each polarity, both 
positive and negative, at Test Level 2 
(4kV) and Test Level 4 (15 kV) for 
air discharges, or at Test Level 4 (8 
kV) for contact discharges to normal 
operation test points.

X Does not apply to VRLA batteries

R2-4 [4] The EUT shall not be damaged and 
shall continue to operate without 
service affecting responses or need 
for manual intervention, as defined in 
GR-1089, Section 2.1.3, when 
subjected to 10 contact or 10 air 
discharges of each polarity, both 
positive and negative, at Test Level 2 
(4kV) and Test 
Level 4 (15 kV) for air discharges, or 
at Test Level 4 (8 kV) for contact 
discharges to installation and repair 
test points.

X Does not apply to VRLA batteries

R2-5 [5] Equipment that could be static 
sensitive shall have ESD labeling on 
the front of the equipment.

X Does not apply to VRLA batteries

R2-6 [6] Any additional equipment 
requirements such as special site 
preparation, restrictions on the air 
conditioning, relative humidity 
control, or the choice of static 
dissipating materials for furniture or 
flooring shall be specified in the 
product documentation.

X Does not apply to VRLA batteries
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R2-7 [7] Any maintenance information 
supplied to field personnel shall 
contain explicit warnings concerning 
any procedures that are to be 
followed to prevent ESD events when 
handling the equipment (e.g., use of 
wriststraps). Any warnings to use 
only static dissipating materials shall 
appear, as appropriate, in the 
descriptive documentation.

X Does not apply to VRLA batteries

Section 2.2, Electrical Fast Transient (EFT)

R2-8 [126] The EUT shall not be damaged and 
shall continue to operate without 
service affecting responses or the 
need for manual intervention, as 
defined in GR-1089, Section 2.1.3, 
when 1-minute EFT/Burst 
applications of each polarity, positive 
and negative, are applied with 5-kHz 
repetition frequency at: 

• 0.25 kV for Port Types 1 and 2 

• 0.5 kV for ac and dc ports of 
network equipment to be located 
in non-customer premises 

• 0.5 kV for Port Types 3 and 4 

• 1 kV for ac and dc ports of 
equipment to be located in 
customer premises.

X Does not apply to VRLA batteries

Section 3, Electromagnetic Interference (EMI)

Section 3.1.5, Documentation

R3-1 [159] The installation or instruction manual 
shall specify any special accessories 
such as shielded cables or special 
connectors that are used to achieve 
compliance for emission and 
immunity criteria.

X Does not apply to VRLA batteries

Section 3.2, Emission Criteria

R3-2 [8] Radiated emissions from the EUT 
shall not exceed the levels of field 
strength given in GR-1089, Table 3-
1. This test shall be done with all EUT 
doors and covers closed. 

X Does not apply to VRLA batteries

Table 5-3  GR-1089 - VRLA Batteries Compliance Results  (Sheet 2 of 32)
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O3-3 [9] Radiated emissions from the EUT 
should not exceed the levels of field 
strength given in Table 3-1 with all 
doors and covers open. 

X Does not apply to VRLA batteries

R3-4 [10] Radiated emissions from Class A and 
B EUTs shall not exceed the levels of 
field strength given in GR-1089, 
Table 3-2. This test shall be done with 
all the EUT doors and covers open. 

X Does not apply to VRLA batteries

R3-5 [160] The EUT shall be certified to the 
applicable part of the FCC.

X Does not apply to VRLA batteries

R3-6 [161] Radiated emissions from the EUT 
shall not exceed the levels of field 
strength provided in GR-1089, 
Table 3-1. The limits apply to the 
frequencies of unwanted emissions 
and not the fundamental frequency. 
This test shall be done with all EUT 
doors and covers closed.

X Does not apply to VRLA batteries

R3-7 [162] For indoor intentional radiators with 
an indoor antenna that is part of the 
EUT, a reference to the specific 
report identification shall e given for 
the FCC report detailing the EIRP 
from the EUT. The maximum level of 
the EIRP test data from the FCC 
report shall be included in the GR-
1089 test report.

X Does not apply to VRLA batteries

O3-8 [163] Radiated emissions from the EUT 
should not exceed the levels of field 
strength given in GR-1089, 
Table 3-1, for Class A with all doors 
and covers open. The limits apply to 
the frequencies of unwanted 
emissions and not the fundamental 
frequency. 

X Does not apply to VRLA batteries

R3-9 [12] Conducted emissions from the EUT 
into low-voltage ac public utility 
power lines shall not exceed the 
average voltage limits and quasi-peak 
voltage limits given in GR-1089, 
Table 3-3, for Class A EUT or 
GR-1089, Table 3-4, for Class B 
EUT. 

X Does not apply to VRLA batteries

Table 5-3  GR-1089 - VRLA Batteries Compliance Results  (Sheet 3 of 32)
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R3-10 [13] Conducted common-mode emissions 
from the EUT into low-voltage ac 
public utility power lines and dc 
power conductors shall not exceed 
the levels given in GR-1089, 
Table 3-5.

X Does not apply to VRLA batteries

R3-11 [128] Conducted common-mode emissions 
from the EUT into signal, 
telecommunication, and analog 
voiceband leads shall not exceed the 
levels given in GR-1089, Table 3-6.

X Does not apply to VRLA batteries

Section 3.3, Immunity Criteria

R3-12 [16] The EUT shall perform properly 
when subjected to the calibration 
electric fields of 138.6 dBV/m 
(8.5 V/m), RMS value of the 
unmodulated test signal over the 
frequency range of 0.01 through 
10,000 MHz. This test is to be 
performed with all the EUT doors and 
covers closed.

X Does not apply to VRLA batteries

R3-13 [18] The EUT shall perform properly 
when it is subjected to calibration 
electric fields of 138.6 dBV/m 
(8.5 V/m), RMS value of the 
unmodulated test signal over the 
frequency range of 0.01 through 
10,000 MHz. This test shall be done 
with all the EUT doors and covers 
open, except for doors and covers that 
are not intended to be opened during 
EUT operation, maintenance, and/or 
repair, which may remain closed.

X Does not apply to VRLA batteries

R3-14 [130] The EUT shall perform properly 
when electromagnetic energy is 
injected longitudinally (common- 
mode) into each power port of the 
EUT, one port at a time, at the 
previously calibrated limits given in 
GR-1089, Table 3-7. 

X Does not apply to VRLA batteries
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R3-15 [131] The EUT shall perform properly 
when electromagnetic energy is 
injected longitudinally (common-
mode) into signal and 
telecommunication leads associated 
with each kind of port of the EUT, 
one kind of port at a time, at the 
previously calibrated limits given in 
GR-1089, Table 3-7. 

X Does not apply to VRLA batteries

R3-16 [164] The EUT shall perform properly 
when electromagnetic energy is 
injected longitudinally (common-
mode) into each port of associated 
voiceband leads of the EUT, one port 
at a time, at the previously calibrated 
limits given in GR-1089, Table 3-8. 

X Does not apply to VRLA batteries

Section 4, Lightning and Power Fault

Section 4.1, Overview

R4-1 [231] The equipment manufacturer shall 
classify all equipment ports 
associated with the EUT and the test 
laboratory shall clearly identify the 
classification of all ports in the Test 
Report for equipment that has been 
evaluated.

X Based on DA-2160 and DA-2162, 
Volume 1

X

Section 4.2.2, Current-Limiting Protectors

R4-2 [232] Equipment shall conform to 
GR-1089, Section 4, “Lightning and 
Power Fault,” without reliance on 
external secondary voltage or 
current-limiting protectors.

X Criteria beyond NEBS Level 3 
scope

Section 4.5, General Testing Information and Guidelines

R4-3 [26] A declaration of the generator's 
compliance shall be provided in the 
test report. Oscilloscope plots of the 
waveforms for each lightning 
generator utilized, and a description 
of measurement results shall be a part 
of the data sheet package or test 
report for each product.

X Criteria beyond NEBS Level 3 
scope

R4-4 [179] If the equipment requires the use of 
an agreed/special primary protector, 
the manufacturer shall consult with 
the service provider to define and 
specify the agreed-upon primary 
protection.

X Criteria beyond NEBS Level 3 
scope
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R4-5 [181] The manufacturer's equipment 
documentation shall state that the 
network equipment is not intended 
for deployment in CO-type facilities 
and shall specify the voltage-limiting 
and current-limiting characteristics of 
the agreed primary protection or the 
fixed integrated primary protection. 

X Criteria beyond NEBS Level 3 
scope

R4-6 [251] The recovery time for all services 
affected by each test sequence (after 
power is re-applied, if applicable) 
shall be documented in the test report.

X Does not apply to VRLA batteries

R4-7 [252] For equipment that has a port(s) that 
is tested in GR-1089 Section 4, the 
equipment documentation shall 
include information regarding typical 
approximate “system boot time.” 
Additionally, if there are any 
telecommunications or antenna ports 
that are part of equipment under test 
that have associated “retrain/sync 
times,” those approximate times shall 
be included in the equipment 
documentation. On the system 
provided for evaluation to GR-1089 
Section 4, the test lab shall also force 
a system reboot and retrain/resync(s) 
of any applicable ports under test, and 
the approximate times to recover 
shall be documented in the test report.

X Does not apply to VRLA batteries

Section 4.6.1, Design Verification Tests for Telecommunications Ports

R4-8 [25] The EUT shall comply to the first- 
and second-level criteria of GR-1089, 
Section 4.5.7, “Conformance 
Criteria,” as a result of the application 
of a short-circuit (not greater than 
1). 

X Does not apply to VRLA batteries

R4-9 [233] All equipment Ethernet ports shall 
have adequate resistance to voltage 
surges. Ethernet ports shall be tested 
for resistance to lightning surges and 
power faults as specified in this 
document. 

X Does not apply to VRLA batteries
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R4-10 [234] Type 3a/5a and Type 8b interfaces 
deployed between separate 
structures, cabinets, buildings, H-
frames, and similar enclosures within 
a cell site shall demonstrate 
resistance to GPR via isolation.

X Criteria beyond NEBS Level 3 
scope

Section 4.6.2, Lightning Requirements and Test Criteria

R4-11 [27] Telecommunications pairs that are 
exposed to OSP lightning surges 
(Type 1, 3, 3b/5b, and 5 ports) shall 
comply with first-level criterion of 
GR-1089, Section 4.5.7, 
“Conformance Criteria,” when 
subject to the applicable surge tests in 
Table 4-2.

X Does not apply to VRLA batteries

R4-12 [167] If the equipment port under test in 
R4-11 [27] contains a secondary 
protector with a voltage-limiting 
device, the applicable secondary 
protector test in GR-1089, Table 4-2, 
shall be performed at a reduced open-
circuit voltage (Vs). 

X Does not apply to VRLA batteries

R4-13 [236] The circuit packs of equipment 
exempt from Surge Test Number 4 of 
GR-1089, Table 4-2, and Surge Test 
Number 1 of Table 4-3 shall be 
explicitly labeled to indicate that they 
must be installed in dedicated 
enclosures meeting the above 
specifications. 

X Does not apply to VRLA batteries

CO4-14 [178] Type 3 and Type 5 ports serving high-
exposure, residential type facilities 
should maintain operation per the 
first-level criterion of GR-1089, 
Section 4.5.7, “Conformance 
Criteria,” when subjected to Surge 
Test Number 7 of Table 4-2.

X Criteria beyond NEBS Level 3 
scope

R4-15 [30] Ports that remain intra-building or 
intra-site (Type 2, 3a/5a, 4, and 4a 
ports) and do not require shielded 
cables shall comply with first-level 
criteria of GR-1089, Section 4.5.7, 
“Conformance Criteria,” when 
subjected to the applicable surge tests 
in Table 4-2.

X Does not apply to VRLA batteries
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R4-16 [169] If the equipment port under test in 
R4-15 [30] contains a secondary 
protector with a voltage-limiting 
device, the applicable secondary 
protector test in GR-1089, Table 4-2, 
shall be performed at a reduced open-
circuit voltage (Vs). 

X Does not apply to VRLA batteries

R4-17 [31] Equipment or subassembly ports that 
are intended to meet the criteria for 
Type 2, 4, or 4a of this section, but do 
not meet, or are not intended to meet, 
the criteria for Type 1, 3, 3a/5a, 3b/
5b, or 5 ports, shall contain a warning 
or substantially similar warning in the 
equipment installation 
documentation.

X Does not apply to VRLA batteries

R4-18 [170] Ports that remain intra-building or 
intra-site (Type 2, 3a/5a, 4, and 4a 
ports) that require shielded cables 
shall comply with the first-level 
criteria of GR-1089, Section 4.5.7, 
“Conformance Criteria,” when 
subjected to Surge Test Number 16 
(paired conductors) or Surge Test 
Number 17 (coaxial) of GR-1089, 
Table 4-2.

X Does not apply to VRLA batteries

R4-19 [237] If Type 2, 3a/5a, 4, or 4a ports of the 
equipment requires a shielded cable, 
the documentation shall contain a 
warning statement indicating that the 
intra-building port(s) of the 
equipment, or subassembly, is 
suitable for connection only to 
“shielded intra-building cabling that 
is grounded at both ends.” 

X Does not apply to VRLA batteries

R4-20 [209] Type 6 ports shall comply with Surge 
Test Number 19 in GR-1089, 
Table 4-2. In addition, the 
manufacturer shall indicate in the 
equipment documentation that 
external lightning protection shall be 
used that does not permit transients of 
a greater magnitude or duration than 
the transient specified in Surge Test 
Number 19 of GR-1089, Table 4-2.

X Does not apply to VRLA batteries
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R4-21 [238] If the equipment port(s) under test in 
R4-20 [209] contain a secondary 
protector with a voltage-limiting 
device(s), Surge Test Number 19.1 in 
GR-1089, Table 4-2, shall be 
performed at a reduced open-circuit 
voltage (Vs). 

X Does not apply to VRLA batteries

R4-22 [210] The manufacturer shall specify in the 
documentation whether an external 
Surge Protective Device (SPD) is 
intended to be used with the ac-
powered equipment. 

X Does not apply to VRLA batteries

R4-23 [32] Type 7 ports that require external 
SPD protection to be present or 
installed shall comply with Surge 
Test Number 20 in GR-1089, 
Table 4-2. 

X Does not apply to VRLA batteries

R4-24 [211] Type 7 ports that do not require 
external SPD protection to be present 
or installed shall comply with Surge 
Test Number 21 in GR-1089, 
Table 4-2 for this test and port type. 

X Does not apply to VRLA batteries

R4-26 [253] DC mains power ports (Type 8 and 8b 
ports) shall comply with the first-
level criterion of GR-1089, Section 
4.5.7, “Conformance Criteria,” when 
subjected to the applicable DC Mains 
tests described in ITU-T K.20.

X Does not apply to VRLA batteries

R4-27 [240] DC power ports that serve equipment 
at the top of antennas to provide or 
receive power (Type 8a ports) shall 
comply with the first-level criterion 
of GR-1089, Section 4.5.7, 
“Conformance Criteria,” when 
subjected to Surge Test Number 22 of 
GR-1089 Table 4-2.

X Does not apply to VRLA batteries
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Section 4.6.3, Second-Level Lightning Requirements

R4-28 [29] As a result of the application of Surge 
Test Number 1 in GR-1089, 
Table 4-3, based on the Test 
Procedure Guidelines for this test and 
port type, the EUT (e.g., the surged 
telecom ports) including the host 
system shall not become a fire, 
fragmentation, or safety-related 
hazard as described in the second-
level conformance criterion in GR-
1089, Section 4.5.7, “Conformance 
Criteria.”

X Does not apply to VRLA batteries

R4-29 [241] The circuit packs of equipment 
exempt from Surge Test Number 4 of 
GR-1089, Table 4-2, and Surge Test 
Number 1 of Table 4-3, shall be 
explicitly labeled to indicate that they 
must be installed in dedicated 
enclosures meeting the above 
specifications. 

X Does not apply to VRLA batteries

R4-30 [33] This requirement applies to all Type 7 
ports. As a result of the application of 
Surge Test Number 2 in GR-1089, 
Table 4-3, the EUT including the host 
system shall not become a fire, 
fragmentation, or safety-related 
hazard as described in the second 
level conformance criteria in 
GR-1089, Section 4.5.7, 
“Conformance Criteria.” 

X Does not apply to VRLA batteries

Section 4.6.4, Power Fault Requirements 

R4-32 [35] After the application of the specified 
tests in GR-1089, Table 4-4, the EUT 
including the host system shall not be 
damaged and shall continue to 
operate properly as described in GR-
1089, Section 4.5.7.1, “First-Level 
Criteria.”

X Does not apply to VRLA batteries

R4-33 [172] If the equipment port under test in 
R4-32 [35] contains a secondary 
protector with a voltage-limiting 
device, Tests 1.1, 2.1, and 3.2 in 
GR-1089, Table 4-4, shall be 
performed. 

X Does not apply to VRLA batteries
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R4-34 [173] If the equipment port under test 
contains a secondary protector with a 
self resettable current-limiting device 
(e.g., PTC) that operated during Tests 
1, 2, or 3.1 in GR-1089, Table 4-4, 
Tests 1.2, 2.2, and 3.3 shall be 
performed at a reduced rms current 
level at the maximum operating 
threshold value of the current-
limiting device. 

X Does not apply to VRLA batteries

R4-35 [40] This Requirement applies only to 
Type 3a/5a and 3b/5b of network 
equipment intended to be located 
within (or on) customer buildings, 
and all Type 4, and 4a ports. As a 
result of the application of Surge Test 
Number 1 in GR-1089, 
Table 4-5, the EUT including the host 
system shall not become a fire or 
fragmentation hazard as described in 
the second-level conformance criteria 
in Section 4.5.7, “Conformance 
Criteria.” 

X Does not apply to VRLA batteries

R4-36 [41] Equipment or a subassembly with 
Type 4 or 4a port(s) that meets the 
requirements of R4-35[40], but does 
not meet, or is not intended to meet, 
the criteria of all the applicable Type 
4 or 4a tests of GR-1089, Table 4-5, 
shall contain a warning in the 
equipment installation 
documentation.

X Does not apply to VRLA batteries

R4-37 [36] This requirement applies to Type 1, 
Type 3, and Type 5 ports. As a result 
of the application of second-level 
power fault tests shown in GR-1089, 
Table 4-5, the EUT (e.g., the surged 
telecommunications ports) including 
the host system shall not become a 
fire, fragmentation, or safety-related 
hazard as described in the second-
level conformance criterion in GR-
1089, Section 4.5.7, “Conformance 
Criteria.”

X Does not apply to VRLA batteries
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R4-38 [174] If the equipment port under test in 
R4-37 [36] contains a secondary 
protector with voltage-limiting 
device, the undervoltage test (Surge 
Test Numbers 2.1, 3.1 and 4.1 or 4.2) 
in GR-1089, Table 4-5, shall be 
performed at Vs, (the open-circuit 
voltage at the maximum operating 
peak threshold value of the voltage-
limiting device). 

X Does not apply to VRLA batteries

R4-39 [175] If the equipment port under test in 
R4-37 [36] contains a current-
limiting device, Surge Test Number 
4.3 in GR-1089, Table 4-5, shall be 
performed at a reduced rms current 
level at the maximum operating 
threshold value of the current-
limiting device(s) (Is Table 4-5) or 
2.2A, whichever is lower. 

X Does not apply to VRLA batteries

Section 4.7, Criteria for Equipment With Integrated Primary Protection

R4-40 [182] EIPP composed solely of components 
that comply with Telcordia Generic 
Requirements applicable to each 
component is considered compliant 
with most of the requirements in this 
section. Such equipment shall still 
comply with GR-1089, Sections 
4.7.1, “Equipment Classification;” 
Section 4.7.2, “Protector 
Requirements;” and Section 4.7.5, 
“Dielectric Withstand.”

X Criteria beyond NEBS Level 3 
scope

R4-41 [183] EIPP installation documentation shall 
contain a warning. 

X Criteria beyond NEBS Level 3 
scope

R4-42 [184] The manufacturer shall classify EIPP 
as being acceptable for one or more of 
the conditions that are identified in 
GR-1089 of this requirement.

X Criteria beyond NEBS Level 3 
scope

R4-43 [185] Any primary protector units installed 
or shipped with the EIPP shall be 
Listed. Embedded or non-field 
replaceable primary protector 
components shall be Listed or 
Recognized.

X Criteria beyond NEBS Level 3 
scope
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R4-44 [186] EIPP shall be Listed. The Listing 
program shall address requirements 
related to primary protection.

X Criteria beyond NEBS Level 3 
scope

R4-45 [187] EIPP classified as suitable for 
installation at the subscriber location 
under items 3 or 4 in R4-42 [184], 
shall meet the applicable listing and 
associated GR criteria.

X Criteria beyond NEBS Level 3 
scope

R4-46 [188] EIPP shall be marked or labeled 
externally to indicate that it contains 
primary protection.

X Criteria beyond NEBS Level 3 
scope

R4-47 [189] The primary protector assembly or 
discrete protector, such as a gas tube, 
supplied with the equipment shall be 
appropriate for the application based 
on relevant performance 
specifications. 

X Criteria beyond NEBS Level 3 
scope

R4-48 [190] The manufacturer shall describe in 
the equipment documentation the 
protector characteristics, such as 
voltage limiting, needed to determine 
that the primary protection is 
appropriate for the electrical 
environment. 

X Criteria beyond NEBS Level 3 
scope

R4-49 [191] The EIPP port under test shall comply 
with all of the applicable first- and 
second-level criteria for equipment 
interfacing with the OSP in GR-1089, 
Section 4. 

X Criteria beyond NEBS Level 3 
scope

R4-50 [193] The unprotected circuit shall not 
become a fire, fragmentation, or 
electrical safety hazard, as described 
in the second-level conformance 
criterion in GR-1089, Section 4.5.7, 
“Conformance Criteria,” as a result of 
conducting the currents specified in 
GR-1089, Table 4-7 at the specified 
durations. 

X Criteria beyond NEBS Level 3 
scope

R4-51 [194] If the EIPP enclosure is made of 
metal, the minimal thickness of the 
enclosure, including doors and 
covers, shall not be less than 0.9 
millimeter (0.0356 inch), including 
manufacturing tolerances (e.g., 20 
gauge).

X Criteria beyond NEBS Level 3 
scope
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R4-52 [195] EIPP enclosures may be made of 
polymeric materials. If made of 
polymeric materials, the minimal 
thickness of the enclosure, including 
doors and covers, shall not be less 
than 3.17 millimeters (0.125 inch.) 

X Criteria beyond NEBS Level 3 
scope

R4-53 [196] The enclosure shall not contain vents 
or openings that would allow ejection 
of molten metal or flames or similar 
hazards if internal fusing occurs.

X Criteria beyond NEBS Level 3 
scope

R4-54 [199] The unprotected circuit shall be 
capable of conducting the currents 
specified in GR-1089, Table 4-7, 
without becoming a fire, 
fragmentation, or electrical safety 
hazard. 

X Criteria beyond NEBS Level 3 
scope

R4-55 [200] The unprotected circuit shall be 
capable of withstanding a test voltage 
of 1500 Vdc or 1000 Vrms applied 
between each electrically isolated 
circuit and all other electrically 
isolated circuits and grounded metal 
parts. 

X Criteria beyond NEBS Level 3 
scope

R4-56 [201] The EIPP protector cable shall be 
appropriate for the application based 
on relevant performance 
specifications. 

X Criteria beyond NEBS Level 3 
scope

R4-57 [202] The EIPP protector cable shall have 
all conductors under a grounded 
metal shield or metal EUT enclosure. 
The plastic core wrap and any 
corrugated metallic shield, as well as 
the PVC sheath, shall terminate 
inside the EIPP enclosure. The 
conductors shall be terminated inside 
the EIPP to the primary protectors or 
protector mounting mechanism.

Bushings shall meet the 5-inch flame 
test of UL 746C. The EIPP protector 
cable shall be fastened to the EUT 
enclosure in a manner that provides a 
positive ground and is able to 
withstand the expected pulling force.

X Criteria beyond NEBS Level 3 
scope
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R4-58 [203] The unprotected circuits shall not be 
damaged and shall continue to 
operate properly after the application 
of the 60-Hz currents of GR-1089, 
Table 4-8. 

X Criteria beyond NEBS Level 3 
scope

R4-59 [204] The EUT shall not become a fire, 
fragmentation, or safety-related 
hazard after application of second-
level surge tests in GR-1089, 
Table 4-9. 

X Criteria beyond NEBS Level 3 
scope

CR4-60 [205] The EUT shall not be damaged and 
shall be capable of operating properly 
after application of first-level surge 
tests in GR-1089, Table 4-10, when 
tested as outlined in GR-1089, 
Section 4.7.8, excluding the test from 
GR-1089, Table 4-9. 

X Criteria beyond NEBS Level 3 
scope

CR4-61 [206] The EUT shall not become a fire, 
fragmentation, or safety-related 
hazard after application of second-
level surge tests in GR-1089, Table 4-
10 when tested as outlined in GR-
1089, Section 4.7.8, excluding the 
test from GR-1089, Table 4-9. 

X Criteria beyond NEBS Level 3 
scope

Section 5, Steady-State Power Induction

Section 5.2.3.2, Analog Loop Criteria

R5-1 [42] The signaling and supervisory 
functions (i.e., on-hook, off-hook, 
ringing, voice) of the EUT shall 
function properly without 
degradation of performance when the 
EUT is connected to the appropriate 
test circuit while 50 Vrms is induced 
into the test circuit.

X Does not apply to VRLA batteries

CR5-2 [43] It is a conditional requirement that the 
signaling and supervisory functions 
shall function properly without 
degradation of performance when the 
EUT is connected to the appropriate 
test circuit while 80 Vrms is induced 
into the test circuit. 

X Does not apply to VRLA batteries

R5-3 [44] The C-Message weighted metallic 
noise at the customer end where the 
test circuit is applied shall not exceed 
20 dBrnc with 50 Vrms applied.

X Does not apply to VRLA batteries
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CR5-4 [45] It is a conditional requirement that the 
C-Message weighted metallic noise 
at the customer end where the test 
circuit is applied shall not exceed 20 
dBrnc with 80 Vrms applied. 

X Does not apply to VRLA batteries

Section 5.2.3.3, Digital Loop Testing

R5-5 [46] The BER shall be less than 1  10-7 
when measured in the presence of an 
induced 50 Vrms. 

X Does not apply to VRLA batteries

CR5-6 [243] The BER shall be less than 1  10-7 
when measured in the presence of an 
induced 80 Vrms if the EUT is 
intended to be deployed on loops 
longer than 20 kft. 

X Does not apply to VRLA batteries

Section 5.2.3.4, Line/Span Powering Loop Testing

R5-7 [244] The powering circuitry shall properly 
operate the intended load in the 
presence of an induced 50 Vrms. The 
powering circuitry shall not output 
continuous dc voltages that increase 
the voltage classification that are 
determined in GR-1089, Section 7. 

X Does not apply to VRLA batteries

CR5-8 [245] The powering circuitry shall properly 
operate the intended load in the 
presence of an induced 80 Vrms if the 
EUT is intended to be deployed on 
loops longer than 20 kft. The 
powering circuitry shall not output 
continuous dc voltages that increase 
the voltage classification that are 
determined in GR-1089, Section 7. 

X Does not apply to VRLA batteries

Section 6, DC Potential Difference

R6-1 [53] Network equipment shall operate 
properly in the presence of 3 Vdc 
between loop ends.

X Does not apply to VRLA batteries

Section 7, Electrical and Optical Safety Criteria

Section 7.2, Listing Requirements

R7-1 [22] All network equipment that is 
directly powered by commercial ac, 
either through a hard-wire or plug-
and-cord connection, shall be Listed.

X Not ac powered

R7-2 [23] Inverters that provide power to 
network equipment or to convenience 
receptacles shall be Listed.

X Not an inverter
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R7-3 [24] Network communications equipment 
shall be Listed as required by 
applicable codes and customer 
requirements.

X Does not apply to VRLA batteries

R7-4 [254] Any equipment that outputs or 
receives Class A2 or Class A3 line 
powering over communications wires 
or cables as described and required in 
ATIS 0600030.2016 (or the most 
recent version) shall be NRTL Listed.

X Does not apply to VRLA batteries

Section 7.3, Classification of Voltages

R7-5 [143] Electrical safety testing shall be 
performed with EUT energized as in 
normal operation. When EUT 
generates voltages, the electrical 
safety testing shall be performed 
including the host system. The 
sources appearing on the EUT and the 
sources on the host system arising 
from the EUT shall be classified.

X Based on DA-2160 and DA-2162, 
Volume 1

X

R7-6 [115] Continuous source voltage limits 
(and current limits, as appropriate) 
shall apply between each terminal 
and ground with all other terminals 
connected as in normal service. The 
limits shall also apply between each 
terminal and ground with all other 
terminals open circuited. 

X Based on DA-2160 and DA-2162, 
Volume 1

X

R7-7 [144] Sources utilizing ground fault 
detection or voltage shutdown shall 
be evaluated against transient sources 
requirements of GR-1089, 
Section 7.5.2.

X Does not apply to VRLA batteries

Section 7.4, Continuous Source Requirements

R7-8 [54] Class A1 voltage sources shall be 
inaccessible or have restricted access 
for contact by the general public and 
may be exposed for contact by 
employees and craftspersons. 

X Based on DA-2160 and DA-2162, 
Volume 1

X

R7-9 [55] Class A2 voltage sources shall be 
inaccessible for contact by the 
general public, shall be inaccessible 
or have restricted access for contact 
by employees, and may be exposed 
for contact by craftspersons. 

X No Class A2 voltages
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R7-10 [56] Class A3 voltage sources shall not be 
used in newly designed equipment 
unless needed for backward 
compatibility and with the approval 
from the service provider. Class A3 
voltage sources shall be inaccessible 
for contact by the general public and 
employees. 

X No Class A3 voltages

R7-11 [57] When an enclosure or baffle is 
removed, or energized electrical 
circuits are otherwise exposed for 
contact by craftspersons, Class A3 
sources shall be segregated from 
Class A1 and Class A2 sources by 
appropriate insulation, baffling, or 
location, to prevent inadvertent 
contact.

X No Class A3 voltages

R7-12 [58] Designed appearances of Class A3 
voltage sources on equipment that is 
powered by or that generates such 
voltages shall be labeled where 
craftspersons are normally intended 
to contact them for service operation.

X No Class A3 voltages

R7-13 [59] Class AB voltage sources shall be 
restricted to systems powering 
applications confined to the OSP and 
utilizing COAX.

X No Class AB voltages

R7-14 [60] Class AB voltage sources shall be 
inaccessible for contact by the 
general public and employees. 
Equipment that is powered by, or that 
generates, Class AB voltage shall 
have restricted access for contact to 
the Class AB voltage by crafts-
persons.

X No Class AB voltages

R7-15 [61] Bare-handed contact with Class AB 
voltages shall not be permitted. 

X No Class AB voltages

R7-16 [62] Designed appearances of Class AB 
voltage sources on equipment that is 
powered by, or that generates, such 
voltages shall be labeled where 
craftspersons are normally intended 
to access them for service operations.

X No Class AB voltages
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R7-17 [63] Class B voltage sources shall be de-
energized before contact is allowed. 
Protection covers carrying warning 
labels for Class B sources shall not be 
removable without the use of tools 
and/or a key. 

X No Class B voltages

Section 7.5, Duration-Limited Source Requirements

R7-18 [64] Interrupted/tripped voltages shall be 
less than 300 V peak-to-peak and less 
than 200 V peak-to-ground as 
measured across a resistive 
termination of at least 1 M. 

X No duration limited sources

R7-19 [65] The voltage shall be interrupted to 
create idle intervals of at least 1 
second (continuous) duration, each 
separated by no more than 5 seconds. 
During the idle intervals, the voltage 
to ground shall not exceed Class A2 
voltage limits.

X No duration limited sources

R7-20 [66] Interrupted/tripped voltage sources 
shall include a series current-
sensitive tripping device in the 
current lead that will trip the voltage 
as shown in GR-1089, Figure 7-5 
and/or, provide a voltage to ground 
(“monitoring” voltage) on the Tip or 
Ring conductor with a magnitude of 
at least 19 V peak (but not to exceed 
the Class A2 limits) when the 
interrupted voltage is not present 
(idle interval). 

X No duration limited sources

R7-21 [145] Substantiating data provided by an 
NRTL for testing interrupted/tripped 
voltages as part of a successfully 
completed listing program, is 
acceptable as an indication of 
compliance with the criteria of GR-
1089, Section 7.5.1. Examples of 
acceptable listing standards are UL/
CSA 60950-1 or UL/CSA 62368-1.

X No duration limited sources
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R7-22 [67] The peak voltage of a transient source 
may exceed 200 V peak, but shall not 
exceed its intended continuous or 
duration-limited classification limit 
for longer than 0.01 s. The transient 
source shall deliver no more than 2 
joules into a 500- resistive load 
during the 0.01 s transient interval.

X No duration limited sources

Section 7.6, Power Limitation Requirement

R7-23 [68] Sources that may be applied to 
communication wiring shall have a 
functional design rated output (power 
rating) not greater than 100 VA and a 
current rating not greater than 
100/Vmax, where Vmax is the 
maximum output voltage regardless 
of load with rated input applied. 
Paralleling of power sources over 
multiple communications wires for 
the purpose of delivering power in 
excess of 100 VA to a single load 
circuit shall not be permitted. 

X Does not apply to VRLA batteries

Section 7.7, Leakage Currents From Exposed Surfaces

R7-24 [69] The current from any 100 cm2 
(15.50 in.2) area or the entire area, 
whichever is smaller, of exposed 
surface (excluding grounded metal 
surfaces) measured in a 1500- 
resistor connected between the area 
and ground shall be less than 0.3 mA 
peak. 

X No ungrounded surface

R7-25 [70] The current from any 1 cm2 
(0.16 in.2) area of exposed surface 
(excluding grounded metal surfaces) 
measured in a 10,000- resistor 
connected between the area and 
ground shall be less than 0.15 mA 
peak.

X No ungrounded surface

R7-26 [71] The current measured in a 10,000- 
resistor connected between any two 
areas of exposed surface (excluding 
grounded metal surfaces) of 1 cm2 
(0.16 in.2) each shall be less than 0.15 
mA peak.

X No ungrounded surface
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Section 7.8, Laser Safety and Labelling Criteria

R7-27 [246] Equipment containing LASER 
sources of Class 2 or higher shall 
contain Warning, Explanatory and 
Aperture labels and documentation in 
accordance with 21 CFR 1040.10 or 
IEC 60825-2.

X No laser sources

Section 8, Corrosion

O8-1 [72] It is desirable that equipment ports 
that interface with the OSP should 
apply only dc voltages that are zero 
(0) or negative in polarity with 
respect to ground to minimize stray 
current corrosion in OSP cables and 
equipment where water intrusion may 
occur.

X Does not apply to VRLA batteries

O8-2 [73] It is desirable that continuous dc 
voltage potentials between 
telecommunications conductors or 
between conductors and ground 
should have a magnitude of less than 
56.7 V.

X Does not apply to VRLA batteries

Section 9, Bonding and Grounding

Section 9.2, General Requirements Principles

R9-1 [75] A bonding and grounding system 
shall employ electrical conducting 
paths intentionally provided for the 
purpose. Bonds within and between 
frames, cabinets, and other metallic 
structures shall be specifically 
provided. The bonding and 
grounding system shall not depend on 
incidental paths such as those 
existing between chassis and frames, 
cable rack sections, and building steel 
sections. 

X No exposed metal

Section 9.3, Equipment Grounding Systems

R9-2 [76] The equipment documentation and 
installation instructions shall indicate 
whether the EUT is suitable for 
installation as part of the Common 
Bonding Network (CBN) or an 
Isolated Bonding Network (IBN) or 
both.

X Does not apply to VRLA batteries
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R9-3 [116] Equipment having multiple 
intentional or incidental connections 
to the CBN (bonded as part of a CBN) 
and that has previously been required 
to be bonded in an IBN shall comply 
to the requirement of GR-1089, 
Section 9.12, “Compatibility of 
Former IBN Equipment With CBN 
Currents.”

X Does not apply to VRLA batteries

Section 9.4, AC Equipment Grounding

R9-4 [77] Using the most recent edition, the 
requirements of Article 250 of NFPA 
70 shall be met except where 
superseded by local electrical codes. 
Also, in network telecommunication 
facilities, all ac-operated equipment 
and ac system components shall be 
grounded as described in GR-1089 of 
this requirement. 

X Not ac powered equipment

Section 9.5, Communication Equipment Grounding

R9-5 [213] The equipment documentation and 
installation instructions shall indicate 
whether the EUT is suitable for 
installation in one or more of the 
following:

• Network Telecommunication 
Facilities

• Locations where the NEC 
applies

• OSP.

X Does not apply to VRLA batteries
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R9-6 [78] Frames, cabinets, and metallic 
enclosures of communication 
equipment shall be grounded as 
follows.

• A Central Office Ground (CO 
GRD) system shall be provided in 
each CO.

• The CO GRD system, or interior 
equipment grounding system, 
shall be connected to a building 
grounding electrode system.

• Distributing frames and 
protector frames shall be grounded 
as part of the CBN.

• Each frame, cabinet, or similar 
metallic communication 
equipment enclosure or 
supporting assembly shall provide 
a means for attaching a connector 
to be used for making the 
connection to the CO GRD system 
or interior equipment grounding 
system. 

• To minimize possible 
differences of potential, all CBN 
conductive elements located 
within 6 feet of an IBN shall be 
bonded to the IBN main ground 
bus within the ground window. 

X Does not apply to VRLA batteries

R9-7 [146] At locations where applicable, 
requirements of the most recent 
edition of the NFPA 70, Article 800, 
Article 830, or Article 840, as 
applicable, covering listing 
requirements for equipment intended 
to be electrically connected to a 
telecommunications network shall be 
met. 

X Does not apply to VRLA batteries

Table 5-3  GR-1089 - VRLA Batteries Compliance Results  (Sheet 23 of 32)

GR-1089
Reqt. #

Requirement (R), 
Conditional Requirement (CR), 

or Objective (O)
Description

Conformance

NIS Comments

DOC.

R
E
V
I
E
W

I
N
S
P
E
C
T

T
E
S
T

Yes No N/A ENR



NEBS Level 3 Compliance Test Report for VRLA Batteries

DA-2162, Volume 2 Executive Summary

5–39

R9-8 [147] For network telecommunications 
equipment installed in the OSP, an 
attachment means shall be available 
for connecting to the metallic 
equipment enclosure or to non-
current-carrying metallic equipment 
frames, a No. 6 AWG copper 
grounding conductor from an 
approved grounding electrode. Non-
current carrying metallic parts of 
network equipment installed in the 
OSP shall be grounded in accordance 
with Rule 99 of the most recent 
edition of ANSI/IEEE C2, National 
Electrical Safety Code (NESC).

X No exposed metal

Section 9.6, Equipment Unit Bonding and Grounding

R9-9 [79] An electrical conducting path shall 
exist between a unit's chassis and the 
metalwork of the enclosure in which 
it is mounted or a grounding 
conductor. 

X No exposed metal

Section 9.7, Provisions for Equipment Unit Assembly Bonding and Grounding

R9-10 [148] Unit assemblies located in a network 
facility shall have an electrical 
conducting path provided on the 
assembly for adequately bonding 
exposed conductive surfaces and 
fault current carrying paths to a 
suitable grounding means. This 
suitable grounding means may be the 
supporting metalwork of the chassis, 
frame or cabinet or a ground terminal 
that can be grounded in accordance 
with GR-1089, Sections 9.6 or 9.5. 

X No exposed metal
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R9-11 [149] Connectors and connection methods 
for bonding and grounding 
equipment unit assemblies shall meet 
the following requirements:

• Grounding connectors on 
equipment unit assemblies shall be 
Listed or Recognized and shall be 
compatible with bonding and 
grounding conductors specified in 
GR-1089, Section 9.9.1. 

• Two-hole connectors shall not be 
required on smaller subassemblies 
(e.g., circuit pack shelves and 
magazines) contained within 
cabinets, frames, and racks where 
anti-rotation devices (e.g., 
barriers, lockwashers) are used or 
where there is minimal possibility 
of loosening from rotation during 
installation and maintenance 
activity.

• A soldering lug, screwless (push-
in wire) connector, or a quick-
connect or other friction-fit 
connector shall not be used.

• Connection devices or fittings 
for the suitable grounding means 
that depend solely on solder shall 
not be used.

X No exposed metal

• Multiple bonding or grounding 
connectors shall not be secured by 
the same bolt and shall not need to 
be removed to perform other 
service or installation procedures. 

R9-12 [150] Circuit packs/modules that plug into 
equipment assemblies and that 
contain parts that require grounding 
shall be bonded to the host system's 
grounding means.

X Does not apply to VRLA batteries

Section 9.8, DC Power System Grounding

R9-13 [80] In network telecommunication 
facilities, all centralized dc power 
systems (those not embedded within 
the equipment being powered) shall 
be grounded to the CO GRD system, 
OSP grounding system, or to the 
facility's interior equipment 
grounding system or both. 

X Does not apply to individual 
battery. This is a facility 
requirement.
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R9-14 [81] Embedded dc power sources shall be 
grounded except as noted in the 
exceptions in GR-1089 of this 
requirement. 

X No embedded DC power

R9-15 [151] If the equipment has a dc power port, 
the equipment documentation and 
installation instructions shall specify 
the treatment of the Battery Return 
(BR) input terminals as one of the 
following:

• Isolated dc return (DC-I),

• Common dc return (DC-C), or

• Either DC-C or DC-I. 

X Does not apply to VRLA batteries

R9-16 [255] Equipment in a DC-I configuration 
shall be isolated during the expected 
operating and test conditions between 
the BR and chassis ground, or 
between the BR and the grounding 
means of the equipment. Filters shall 
be permitted to be installed between 
the DC input and chassis ground 
terminals on the EUT (-48V, BR, and 
Earth). To show isolation between 
BR and Earth, the following three 
characteristics shall be met:

• Resistance between BR and Earth 
shall be ≥ 100 kΩ

•Voltage withstand between BR and 
Earth shall be ≥ 500 Vdc.

• Impulse test withstand between BR 
and Earth shall be ≥ 1000 V.

X Does not apply to VRLA batteries

R9-17 [152] In the DC-C configuration, the 
ampacity of the conductor connecting 
the equipment frame to the BR 
conductor shall be equal to or greater 
than the ampacity of the associated 
BR conductor.

X Leoch does not supply grounding 
conductor
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Section 9.9, Bonding and Grounding Conductor and Connection Requirements

R9-18 [82] Bonding and grounding conductors 
shall be of sufficiently low 
impedance to facilitate the operation 
of circuit overcurrent protection 
devices and shall be capable of safely 
conducting any fault current likely to 
be imposed. . Bonding and grounding 
conductors shall be made of copper 
(tinned or untinned). Aluminum 
conductors shall not be used.

X Leoch does not supply the 
grounding conductor

R9-19 [83] Conductors of dissimilar metals shall 
not be intermixed in a terminal or 
splicing connector where physical 
contact occurs between dissimilar 
conductors (such as copper and 
aluminum, or copper and copper-clad 
aluminum), unless the device is 
suitable for the purpose and 
conditions of use. 

X Leoch does not provide the 
grounding conductor

R9-20 [84] Bare conductors shall be coated with 
an appropriate antioxidant compound 
before crimp connections are made. 

X Leoch does not provide the 
grounding conductor

R9-21 [85] Multiple connectors shall not be 
secured by the same bolt assemblies.

X Leoch does not provide the 
grounding connection

R9-22 [86] Unplated connection surfaces that are 
to be intentionally joined to form a 
bonding or grounding path shall be 
brought to a bright finish and then 
coated with an antioxidant before 
they are joined (electrically 
connected).

X Leoch does not provide the 
grounding connection

R9-23 [87] Listed fastening hardware shall be 
compatible with the materials being 
joined and shall preclude loosening, 
deterioration, and electrochemical 
corrosion of the hardware and joined 
materials.

X Leoch does not provide the 
grounding connection

R9-24 [88] Non-conductive coatings (such as 
paint, lacquer, and enamel) on 
equipment to be bonded or grounded 
shall be removed from threads and 
other contact surfaces to assure 
electrical continuity. 

X Leoch does not provide the 
grounding connection
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R9-25 [89] Only listed two-hole compression-
type connectors shall be used in 
making connections to flat surfaces 
(such as bus bars, frames, racks, or 
cabinets). Torquing and bolt 
assembly requirements for securing 
the connector shall be as specified by 
the connector supplier.

X Does not apply to VRLA batteries

R9-26 [90] Grounding and bonding conductors 
shall be connected (including tap 
connections) by exothermic welding 
or listed compression-type 
connectors to the greatest extent 
practicable. 

X Does not apply to VRLA batteries

R9-27 [91] A soldering lug, a screwless (push-in) 
connector, or a quick-connect or 
other friction-fit connector shall not 
be used to terminate a bonding or 
grounding conductor.

X Leoch does not provide the 
grounding connection

Section 9.10, Short-Circuit Tests

R9-28 [92] At least one short-circuit test shall be 
performed on each type of dc power 
source having a rated power rating of 
> 15 VA associated with the network 
equipment. Typical types of dc 
supplies are rectifiers, rectifiers and 
associated battery, and dc-to-dc 
converters. 

X Does not apply to VRLA batteries

For both grounded and ungrounded 
power supplies, conformance to this 
requirement shall be demonstrated by 
the following conditions.

• The EUT shall not become a fire, 
fragmentation, or electrical safety 
hazard as described in GR-1089, 
Section 4.

• There shall be no damage to or 
interruption of any bonding or 
grounding conductor or connector 
required in GR-1089, Sections 9.5, 
9.6, 9.7, and 9.8.
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• The circuit pack, module, or 
subassembly where the short-
circuit is applied, including any 
power supplies within the unit 
assembly, need not be in full 
working order after the short-
circuit is removed. Damage to 
other circuit cards, modules, and 
subassemblies within the unit 
assembly shall not occur. Damage 
to other equipment or wiring shall 
not occur. Fuse replacement is 
permitted.

• A power supply that supplies 
multiple units shall be restorable 
by operator intervention (e.g., fuse 
replacement) after the removal of 
the short-circuit, except where the 
short is applied upstream of the 
protective circuit for the power 
supply. 

R9-29 [93] At least one short-circuit test shall be 
performed on each type and size of ac 
output supply associated with the 
network equipment. Supplies 
typically tested are dc-to-ac inverters 
and isolating transformers. The test 
shall show that the product can safely 
withstand a short-circuit.

X No ac power

Section 9.12, Compatibility of Former IBN Equipment with CBN Currents

CR9-30 [117] The environment at the test site shall 
satisfy the following conditions.

1. Ambient Radio Noise and Signal - 
It is desirable that the conducted and 
radiated ambient radio-noise and 
signal levels, measured at the test site 
with the EUT de-energized, be at 
least 6 dB below the allowable limit 
of the applicable limit or standard. 

2. Temperature - The EUT and the 
measuring equipment should be 
within their normal operating 
temperature ranges.

X Does not apply to VRLA batteries

R9-31 [118] Test points shall be identified for 
application of test surges and 
connections to the reference ground 
plane. 

X Does not apply to VRLA batteries
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CR9-32 [119] The EUT shall not be damaged and 
shall continue to operate properly 
during testing in accordance with the 
following description and the circuit 
shown in GR-1089, Figure 9-5. The 
equipment case and the bonding 
connectors shall not suffer damage or 
exhibit arcing or overheating during 
the test. 

X Does not apply to VRLA batteries

CR9-33 [121] The EUT shall perform properly 
when an Electrical Fast Transient 
(EFT) at 4 kV is applied to each test 
point of the EUT. 

X Does not apply to VRLA batteries

CR9-34 [122] The EUT shall not be damaged and 
shall continue to operate properly 
when subjected to a 3000A, 8/20s 
current surge applied to one of the test 
points of the EUT. 

X Does not apply to VRLA batteries

CO9-35 [123] The EUT shall not be damaged and 
shall continue to operate properly 
when subjected to a 5000A, 8/20s 
current surge applied to one of the test 
points of the EUT. 

X Does not apply to VRLA batteries

CR9-36 [120] The EUT shall perform properly 
during testing in accordance with the 
following paragraph and test circuit 
shown in GR-1089, Figure 9-10. The 
equipment case and the bonding 
connectors shall not suffer damage or 
exhibit arcing or overheating during 
the test. 

X Does not apply to VRLA batteries

Section 9.13, Grounding Connector for Equipment with Integrated Primary Protection

R9-37 [214] The primary protector and the 
unprotected circuit shall have a 
common bonding point or bar within 
the equipment enclosure. This 
common point shall be connected to 
the grounding means of the 
equipment. The grounding means of 
the equipment shall be sized for 
connection of a No. 6 AWG copper 
grounding conductor.

X Criteria beyond NEBS Level 3 
scope
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R9-38 [215] When terminated with a No. 6 AWG 
or larger solid or stranded copper 
wire, the ground connection means of 
the EUT shall be capable of carrying 
a 60-Hz sinusoidal current of 1500 A 
rms for 6 seconds without evidence of 
cracking, breaking or melting.

X Criteria beyond NEBS Level 3 
scope

R9-39 [216] Unless fusing takes place on the EUT 
board, a discrete protector block shall 
be connected to the grounding means 
of the EUT using a grounding 
conductor not smaller than specified 
in GR-1089, Table 9-2.

X Criteria beyond NEBS Level 3 
scope

R9-40 [217] If fusing takes place on the EUT 
board, the board containing the 
protectors shall be connected to the 
grounding means of the EUT using a 
grounding conductor not smaller than 
specified in GR-1089, Table 9-3.

X Criteria beyond NEBS Level 3 
scope

Section 10, Criteria for DC Power Port of Telecommunications Load Equipment

Section 10.1, Input DC Voltage

R10-1 [247] The equipment shall operate within 
the minimum and maximum voltage 
range specified in ATIS 0600315, 
Tables 1 and 2, for the applicable 
nominal voltage of the equipment.

X Criteria beyond NEBS Level 3 
scope

Section 10.2, Minimum Operating Voltage

R10-2 [219] The equipment shall comply with 
ATIS 0600315, Requirement R-1. 

X Criteria beyond NEBS Level 3 
scope

Section 10.3, Overvoltage (Steady State)

R10-3 [248] The equipment shall comply with 
ATIS 0600315, Requirement R-3.

X Criteria beyond NEBS Level 3 
scope

Section 10.4, Overvoltage Transient

R10-4 [222] The equipment shall comply with 
ATIS 0600315, Requirement R-4.

X Criteria beyond NEBS Level 3 
scope

Section 10.5, Protective Device Operation Transient

R10-5 [223] The equipment shall comply with 
ATIS 0600315, Requirement R-5.

X Criteria beyond NEBS Level 3 
scope
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Section 10.6, Noise Returned by the Network Equipment (Noise Emissions)

R10-6 [249] The equipment shall comply with 
ATIS 0600315, Requirement R-7, 
with the following:

• ATIS Section 5.6.2.1, “Voice 
Frequency Noise Requirements” 
are not required.

• ATIS Section 5.6.2.2, 
“Wideband Frequency Noise 
Requirements” with the exception 
that the noise limit is a function of 
the maximum input current of the 
telecommunication load 
equipment, measurement in 
amperes, or 10.0 A, whichever is 
greater.

X Criteria beyond NEBS Level 3 
scope

Section 10.7, Power Input Noise Immunity

R10-7 [228] The equipment shall comply with 
ATIS-0600315, Requirement R-6. 

X Criteria beyond NEBS Level 3 
scope

Section 10.8, Markings and Documentation

R10-8 [250] The equipment shall comply with 
ATIS 0600315, Requirement R-8.

X Criteria beyond NEBS Level 3 
scope

Table 5-3  GR-1089 - VRLA Batteries Compliance Results  (Sheet 32 of 32)

GR-1089
Reqt. #

Requirement (R), 
Conditional Requirement (CR), 

or Objective (O)
Description

Conformance

NIS Comments

DOC.

R
E
V
I
E
W

I
N
S
P
E
C
T

T
E
S
T

Yes No N/A ENR



NEBS Level 3 Compliance Test Report for VRLA Batteries DA-2162, Volume 2 

Executive Summary Issue 1, November 2018

5–48



NEBS Level 3 Compliance Test Report for VRLA Batteries

DA-2162, Volume 2 Detailed Results (GR-63, Section 4)

6–1

6 Detailed Results (GR-63, Section 4)

The detailed descriptions of the tests summarized in this section are from GR-63, Issue 5.

The requirement numbers listed in DA-2162, Volume 2 correspond to the GR-63 requirement 
numbers. However, the section, figure, and table numbers may not match the GR-63 
document numbers. 

NOTE: Sections or requirements that are listed as “ N/A” or “ENR” in the Executive 
Summary may not appear in Section 6.

6.1  Terminology Used in This Section

This section describes the status of the data being reported. The significance of each analysis 
result should be determined by the user of this report in conjunction with the user's affiliated 
organization.

• Conforms - The product is considered to have conformed to the specified criteria in this 
analysis.

• Nonconforming - The product did not conform to the specified criteria in this analysis.

• Not Reviewed or Not Determined - It was not determined whether the product 
conformed or did not conform to the specified criteria. This is because either the product 
was not tested to the criteria, or the test results (as noted) were inconclusive.

• Not Applicable (N/A) - The criteria was not relevant to the analyzed product. 
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6.2  Network Equipment Environmental Criteria (GR-63, Section 4)

6.2.1  Test Procedure

The following evaluation was made using the test procedures identified in GR-63, Section 5.

6.2.2  Test Equipment Used

The list of test equipment used is documented in the Intertek Testing Services NA, Inc report 
# 103589427LEX-001.

6.2.3  Test Data

Testing was performed by Intertek Testing Services NA, Inc between July - October 2018. 
The test data is reported in Intertek Testing Services NA, Inc report #103589427LEX-001.

6.2.4  Test Results

GR-63 Conforms Nonconforming Not 
Reviewed

Not 
Determined

Not
Applicable

R4-1 [67] X

R4-2 [68] X
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6.3  Transport & Storage Environmental Criteria (GR-63, Section 4.1.1)

6.3.1  Test Procedure

The following evaluation was made using the test procedures identified in GR-63, Section 5.

6.3.2  Test Equipment Used

The list of test equipment used is documented in the Intertek Testing Services NA, Inc report 
# 103589427LEX-001.

6.3.3  Test Data

Testing was performed by Intertek Testing Services NA, Inc between July - October 2018. 
The test data is reported in Intertek Testing Services NA, Inc report #103589427LEX-001.

6.3.4  Test Results

GR-63 Conforms Nonconforming Not 
Reviewed

Not 
Determined

Not
Applicable

R4-3 [69] X

R4-4 [70] X

R4-5 [71] X
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6.4  Operating Temperature & Humidity Criteria (GR-63, Section 4.1.2)

6.4.1  Test Procedure

The following evaluation was made using the test procedures identified in GR-63, Section 5.

6.4.2  Test Equipment Used

The list of test equipment used is documented in the Intertek Testing Services NA, Inc report 
# 103589427LEX-001.

6.4.3  Test Data

Testing was performed by Intertek Testing Services NA, Inc between July - October 2018. 
The test data is reported in Intertek Testing Services NA, Inc report #103589427LEX-001.

6.4.4  Test Results

GR-63 Conforms Nonconforming Not 
Reviewed

Not 
Determined

Not
Applicable

R4-6 [72] X



NEBS Level 3 Compliance Test Report for VRLA Batteries

DA-2162, Volume 2 Detailed Results (GR-63, Section 4)

6–5

6.5  Altitude (GR-63, Section 4.1.3)

6.5.1  Test Procedure

The following evaluation was made using the test procedures identified in GR-63, Section 5.

6.5.2  Test Equipment Used

The list of test equipment used is documented in the Intertek Testing Services NA, Inc report 
# 103589427LEX-001.

6.5.3  Test Data

Testing was performed by Intertek Testing Services NA, Inc between July - October 2018. 
The test data is reported in Intertek Testing Services NA, Inc report #103589427LEX-001.

6.5.4  Test Results

GR-63 Conforms Nonconforming Not 
Reviewed

Not 
Determined

Not
Applicable

R4-7 [74] X

R4-8 [136] X

R4-9 [75] X

O4-10 [137] X

O4-11 [76] X
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6.6  Temperature Margin Evaluation (GR-63, Section 4.1.4)

6.6.1  Test Procedure

The following evaluation was made using the test procedures identified in GR-63, Section 5.

6.6.2  Test Equipment Used

The list of test equipment used is documented in the Intertek Testing Services NA, Inc report 
# 103589427LEX-001.

6.6.3  Test Data

Testing was performed by Intertek Testing Services NA, Inc between July - October 2018. 
The test data is reported in Intertek Testing Services NA, Inc report #103589427LEX-001.

6.6.4  Test Results

GR-63 Conforms Nonconforming Not 
Reviewed

Not 
Determined

Not
Applicable

R4-12 [153] X
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6.7  Heat Dissipation & Energy Efficiency (GR-63, Section 4.1.6)

6.7.1  Test Procedure

Heat dissipation data is based on product information for VRLA Batteries provided by Leoch 
Battery Corporation and calculations performed by NIS.

The following evaluation was made using the test procedures identified in GR-63, Section 
5.1.6.

Table 6-1  Equipment Rate of Heat-Dissipation Calculation (Table 5-3, GR-63) 

Description

dequip Depth of equipment (shelf or frame) including cable 
management and cable bends, m (ft)

dmain-aisle Depth of maintenance aisle, m (ft)

dmain-aisle = 0.762 m (2.5 ft) (typical)

dwire-aisle Depth of wiring aisle, m (ft)

dwire-aisle = 0.610m (2.0 ft) (typical)

wframe Width of frame under consideration or frame where the shelf 
will be installed, m (ft)

19” frames: wframe = 0.559 m (1.830 ft) (typical)

23” frames: wframe = 0.660 m (2.17 ft) (typical)

Cabinet frames: wframe = user-specified dimension

Pin Power into the equipment, W

Pout Power out of the equipment, W

hshelf Height of shelf, m (ft)

hframe Height of available mounting space in frame, m (ft)

Type of Cooling Natural Air Convection

areaequip Associated floor area of equipment, m2 (ft2)

areaequip = (dequip + dmain-aisle/2 + dwire-aisle/2) x wframe

HRequip Rate of Heat Released from the equipment, W

HRequip = Pin - Pout

HDframe Rate of Heat Dissipation of the equipment frame, W/m2 (W/
ft2)

HDframe = HRequip / areaequip

Additional calculations for shelf-level equipment only

HDper shelf Shelf-Level Rate of Heat Dissipation for one shelf in a frame, 
W/m2 (W/ft2)

HDper shelf HRequip / areaequip

HDper h Shelf-Level Rate of Heat Dissipation for unit of shelf height, 
W/m2/m (W/ft2/ft)

HDper h = HDper shelf / hshelf
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6.7.2  Test Equipment Used 

No test equipment is needed for testing to this criteria.

6.7.3  Test Data

The VRLA Batteries were previously analyzed against this criteria and the results are included 
in DA-2160 and DA-2162, Volume 1. 

6.7.4  Test Results

GR-63 Conforms Nonconforming Not 
Reviewed

Not 
Determined

Not
Applicable

R4-29 [77] X

O4-30 [78] X

O4-31 [195] X

R4-32 [196] X
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6.8  Surface Temperature (GR-63, Section 4.1.7)

6.8.1  Test Procedure

The following evaluation was made using the test procedures identified in GR-63, Section 5.

6.8.2  Test Equipment Used

The list of test equipment used is documented in the Intertek Testing Services NA, Inc report 
# 103589427LEX-001.

6.8.3  Test Data

Testing was performed by Intertek Testing Services NA, Inc between July - October 2018. 
The test data is reported in Intertek Testing Services NA, Inc report #103589427LEX-001.

6.8.4  Test Results

GR-63 Conforms Nonconforming Not 
Reviewed

Not 
Determined

Not
Applicable

R3-33 [159] X
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6.9  Use of Fire-Resistant Materials for Battery Systems (GR-63, Section 4.2.4)

6.9.1  Test Procedure

The following evaluation was made using the test procedures identified in GR-63, Section 5. 

6.9.2  Test Equipment Used 

Testing was performed and reported on previously in DA-2160 and DA-2162, Volume 1.

6.9.3  Test Data

The VRLA Batteries were previously analyzed against this criteria and the results are included 
in DA-2160 and DA-2162, Volume 1.

6.9.4  Test Results

GR-63 Conforms Nonconforming Not 
Reviewed

Not 
Determined

Not
Applicable

R4-58 [207] X

O4-59 [208] X

R4-60 [209] X

O4-61 [210] X
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6.10  Packaged Equipment Shock Criteria (GR-63, Section 4.3.1)

6.10.1  Test Procedure

The following evaluation was made using the test procedures identified in GR-63, Section 5. 

6.10.2  Test Equipment Used 

The list of test equipment used is documented in the Intertek Testing Services NA, Inc report 
# 103589427LEX-001.

6.10.3  Test Data

Testing was performed by Intertek Testing Services NA, Inc between July - October 2018. 
The test data is reported in Intertek Testing Services NA, Inc report #103589427LEX-001.

6.10.4  Test Results

GR-63 Conforms Nonconforming Not 
Reviewed

Not 
Determined

Not
Applicable

R4-62 [107] X

R4-63 [108] X
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6.11  Unpackaged Equipment Shock Criteria (GR-63, Section 4.3.2)

6.11.1  Test Procedure

The following evaluation was made using the test procedures identified in GR-63, Section 5. 

6.11.2  Test Equipment Used 

The list of test equipment used is documented in the Intertek Testing Services NA, Inc report 
# 103589427LEX-001.

6.11.3  Test Data

Testing was performed by Intertek Testing Services NA, Inc between July - October 2018. 
The test data is reported in Intertek Testing Services NA, Inc report #103589427LEX-001.

6.11.4  Test Results

GR-63 Conforms Nonconforming Not 
Reviewed

Not 
Determined

Not
Applicable

R4-64 [109] X
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6.12  Transportation Vibration Criteria (GR-63, Section 4.4.5)

6.12.1  Test Procedure

The following evaluation was made using the test procedures identified in GR-63, Section 5. 

6.12.2  Test Equipment Used 

The list of test equipment used is documented in the Intertek Testing Services NA, Inc report 
# 103589427LEX-001.

6.12.3  Test Data

Testing was performed by Intertek Testing Services NA, Inc between July - October 2018. 
The test data is reported in Intertek Testing Services NA, Inc report #103589427LEX-001.

6.12.4  Test Results

GR-63 Conforms Nonconforming Not 
Reviewed

Not 
Determined

Not
Applicable

R4-81 [124] X
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6.13  Surface Reflectance and Color (GR-63, Section 4.7.1)

6.13.1  Test Procedure

The following evaluation was made using the test procedures identified in GR-63, Section 5. 

6.13.2  Test Equipment Used 

The list of test equipment used is documented in the Intertek Testing Services NA, Inc report 
# 103589427LEX-001.

6.13.3  Test Data

Testing was performed by Intertek Testing Services NA, Inc between July - October 2018. 
The test data is reported in Intertek Testing Services NA, Inc report #103589427LEX-001.

6.13.4  Test Results

GR-63 Conforms Nonconforming Not 
Reviewed

Not 
Determined

Not
Applicable

O4-86 [132] X
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6.14  Glare (GR-63, Section 4.7.2)

6.14.1  Test Procedure

The following evaluation was made using the test procedures identified in GR-63, Section 5. 

6.14.2  Test Equipment Used 

The list of test equipment used is documented in the Intertek Testing Services NA, Inc report 
# 103589427LEX-001.

6.14.3  Test Data

Testing was performed by Intertek Testing Services NA, Inc between July - October 2018. 
The test data is reported in Intertek Testing Services NA, Inc report #103589427LEX-001.

6.14.4  Test Results

GR-63 Conforms Nonconforming Not 
Reviewed

Not 
Determined

Not
Applicable

O3-87 [133] X
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7 Detailed Results (GR-1089, Sections 2 through 10) 

The detailed descriptions of the tests summarized in this section are from GR-1089, Issue 7.

The requirement numbers listed in DA-2162, Volume 2 correspond to the GR-1089 
requirement numbers. However, the section, figure, and table numbers may not match the GR-
1089 document numbers. 

NOTE: Sections or requirements that are listed as “ N/A” or “ENR” in the Executive 
Summary may not appear in Section 7.

7.1  Terminology Used in This Section

This section describes the status of the data being reported. The significance of each analysis 
result should be determined by the user of this report in conjunction with the user's affiliated 
organization.

• Conforms - The product is considered to have conformed to the specified criteria in this 
analysis.

• Nonconforming - The product did not conform to the specified criteria in this analysis.

• Not Reviewed or Not Determined - It was not determined whether the product 
conformed or did not conform to the specified criteria. This is because either the product 
was not tested to the criteria, or the test results (as noted) were inconclusive.

• Not Applicable (N/A) - The criteria was not relevant to the analyzed product. 
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7.2  Lightning and Power Fault Overview (GR-1089, Section 4.1)

7.2.1  Test Procedure

The following evaluation was made using the test procedures identified in GR-1089, Section 
4.1.

7.2.2  Test Equipment Used

No test equipment is needed to determine conformance to this criteria.

7.2.3  Test Data

The VRLA Batteries are Type 8 products. The lightning criteria is not intended to be applied 
to VRLA batteries for NEBS Level 3, so therefore no testing was conducted.

7.2.4  Test Results

GR-1089 Conforms Nonconforming Not 
Reviewed

Not 
Determined

Not
Applicable

R4-1 [231] X



NEBS Level 3 Compliance Test Report for VRLA Batteries

DA-2162, Volume 2 Detailed Results (GR-1089, Sections 2 through 10)

7–3

7.3  Classification of Voltages (GR-1089, Section 7.3)

7.3.1  Test Procedure

The following evaluation was made using the test procedures identified in GR-1089, Section 
7.3.

7.3.2  Test Equipment Used

No test equipment is needed to determine conformance to this criteria.

7.3.3  Test Data

The VRLA Batteries were previously analyzed against this criteria and the results are included 
in DA-2160 and DA-2162, Volume 1.

7.3.4  Test Results

Table 7-1  Equipment Sources and Classification - DC Units

Source Classification

DC Input/Output Power Class A1

GR-1089 Conforms Nonconforming Not 
Reviewed

Not 
Determined

Not
Applicable

R7-5 [143] X

R7-6 [115] X

R7-7 [144] X
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7.4  Continuous Source Requirements (GR-1089, Section 7.4)

7.4.1  Test Procedure

The following evaluation was made using the test procedures identified in GR-1089, Section 
7.4.

7.4.2  Test Equipment Used

All voltages are Class A1 and restricted to the public due to product location, therefore, no 
accessibility probe was necessary to perform these tests.

7.4.3  Test Data

The VRLA Batteries were previously analyzed against this criteria and the results are included 
in DA-2160 and DA-2162, Volume 1.

There are no Class A2, Class A3, Class AB or Class B voltages present in the system.

7.4.4  Test Results

Table 7-2  Class A1 Voltage Sources and Accessibility 

Source Classification Accessibility

DC Input/Output 
Power

Class A1 Restricted access by the public due to restriction to 
battery room.

Exposed access by employees and craft personnel. 

GR-1089 Conforms Nonconforming Not 
Reviewed

Not 
Determined

Not
Applicable

R7-8 [54] X

R7-9 [55] X

R7-10 [56] X

R7-11 [57] X

R7-12 [58] X

R7-13 [59] X

R7-14 [60] X

R7-15 [61] X

R7-16 [62] X

R7-17 [63] X
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Appendix A:  References

All documents are subject to change, and their citations in this document reflect the most 
current information available at the time of this printing. Readers are advised to check the 
current status and availability of all documents. When a specific document or standard is 
referenced in this GR, the latest issue is to be used.

A.1   Telcordia Documents

• GR-63-CORE, NEBSTM Requirements: Physical Protection, Issue 5 (December 2017).

• GR-295-CORE, Mesh and Isolated Bonding Networks: Definition and Application to 
Telephone Central Offices, Issue 1 (November 2004).

• GR-1089-CORE, Electromagnetic Compatibility (EMC) and Electrical Safety - Generic 
Criteria for Network Telecommunications Equipment, Issue 7 (December 2017).

• SR-3580, NEBSTM Criteria Levels, Issue 6 (January 2018).

NOTE: For additional information on referenced documents/standards within this 
DA-2162, Volume 2 report, refer to the references sections of GR-63-CORE and 
GR-1089-CORE.
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