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Abstract

This standard covers the minimum temperature, humidity, and altitude criteria for telecommunications network equipment to be
installed and utilized by service providers in controlled environmental spaces (e.g., Carrier Communication Spaces, COs,
MTSOs, Huts, CEVs, and customer premises). It describes test methodologies and test report criteria necessary for proper
evaluation by interested parties, and those intending to deploy equipment in such environments.

The expectation is that equipment will continue to function properly and without any unexpected degradation of performance
when placed in the temperature and humidity controlled environmental spaces defined in the standard. Equipment is also
expected to function properly after exposure to other environmental stresses, such as experienced in high altitude applications
and during storage and transportation.



ATIS-0600010.2020

Foreword

The information contained in this Foreword is not part of this American National Standard (ANS) and has not been processed in
accordance with ANSI’s requirements for an ANS. As such, this Foreword may contain material that has not been subjected to
public review or a consensus process. In addition, it does not contain requirements necessary for conformance to the Standard.

The Alliance for Telecommunication Industry Solutions (ATIS) serves the public through improved understanding between
carriers, customers, and manufacturers. The Sustainability in Telecom: Energy and Protection Committee (STEP) — formerly
NIPP — develops and recommends standards and technical reports. The standards and technical reports are related to power
systems, electrical and physical protection for the exchange and interexchange carrier networks, and interfaces associated with
user access to ICT equipment.

ANSI guidelines specify two categories of requirements: mandatory and recommendation. The mandatory requirements are
designated by the word shall and recommendations by the word should. Where both a mandatory requirement and a
recommendation are specified for the same criterion, the recommendation represents a goal currently identifiable as having
distinct compatibility or performance advantages.

Suggestions for improvement of this standard are welcome. They should be sent to the Alliance for Telecommunications Industry
Solutions, STEP, 1200 G Street NW, Suite 500, Washington, DC 20005.

At the time of initiation or issuance of the letter ballot for this standard, STEP, which was responsible for its development, had
the following leadership:

E. Gallo, STEP Chair (Ericsson)

J. Fuller, STEP Vice Chair (AT&T)

C. Von Hagel, STEP-NPP Chair (Intertek)
C. Forbes, STEP-NPP Vice Chair (NTS)

The Network Physical Protection (NPP) Subcommittee was responsible for the development of this standard.



ATIS-0600010.2020

Table of Contents

1  SCOPE & APPLICATION. ... oottt reasrea s reasraassasstaasstaasstansstansstanssranssransssansssansssansssanssssnsssnnsssnnnns 1
1.1 S oTe] = =TT TR 1
1.2 APPLICATION ..ottt e ettt e e e e e e e e et e e e e e e e e e e e e e e e e e e e e e e e e e e e et e e e e —————— 1

2 NORMATIVE REFERENGCGES ........c.iiciiieiiieiiieiississasssssssssssssasssaasssassssansssansssansstansssassssassssnssssnssssnsssensssenns 1
2.1 INORMATIVE ..ttt ettt e e e et e e et e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e em e e e e e e e e enaeeeennnn 1
2.2 INFORMATIVE . et et e ee e e et e e et e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e enas 2

G T 1 o | I 0 2

4 ENVIRONMENT CLASSIFICATION ...c.iiiiiiiiiieiiietiiensiresssesssrassisasssessstassstessssassstasssmassssasssssssssnssssnsssensssenns 3
4.1 OPERATING TEMPERATURE & HUMIDITY .. .etiiitiiie et e e e e e e e e e e e e e e e e eaens 3
4.2 OPERATING ALTITUDE ....iieuiiie ettt oot e et e e et e e e e et e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e eneeennaaaes 3
4.3  STORAGE & TRANSPORTATION CONDITIONS .....eutiieueeeeeeee e e e e e e e et e et e e et e e e e e e e e e e e e e ee e e e e eea e e e e eeanaees 3

5 EQUIPMENT COOLING CATEGORY ....iiieiiieiiiieiiieiimsuiinssiisssisssssssssssssssessssessssasstsnssssnsstensssensssensssensssansssen 4

5.1.1 Natural Or Free Air COOMNG.........coo ettt a e e e 4
5.1.2  FOICOA Ailr COOMING ...ttt e e e e e et e e e e e e e e e eaaaee s 4
Lo G B N (o 17 (o [ 00 o) [T B 4

6 ENVIRONMENTAL TEST CONDITIONS ... .o iiiiiiiiiiiiiiesiiesiisasiiessssassssansssassstassssassseasstensssensssensssenssranssren 4
6.1 TEMPERATURE & HUMIDITY ...ttt e e e e e e e e e e e e e e et e e e e e e e e e e e 4
B.2  ALTITUDE .. et e e e e et e e e e oo e e et e e e e et e e e eea e eeaeeeaeeeaeeeaeeiaeaiaaanaaas 5
6.3  STORAGE/TRANSPORTATION TEMPERATURE & HUMIDITY .. .oeiiiii et 6

7 GENERAL TEST CONDITIONS .....ccuiiiiiiiiiiiiiieirssiiasissasssassssassssassssassssassssasssensssensssensssensssansssensssansssansssen 7
T TEST APPARATUS ..ttt et ettt e e e e et oo e e et e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e eeeeaannnn 7
T.2  SUPPORT EQUIPMENT ..ottt e oo oo e oo e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e ea e e e eeeanns 7
7.3 SAMPLE REQUIREMENTS ...tuiitutieteie et e e e e e e e e e e e e e et e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e eeneeeaeeeneeennnns 7
T4 PRECONDITIONING ...uetette e et e et e e e e e et e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e eeeaeeeennns 7
7.5  EQUIPMENT OPERATION ...ttt et et e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e m e e e e e neeeneeannans 8
7.6 EQUIPMENT FAILURES ....ituiitiitiit et et et et e e et e e e e et e e e e e e e e e e e s e e e e e eae e e e e e e e e e s e e et s ea s e s e eaeensesnseaeensennses 8

8 OPERATING TEMPERATURE HUMIDITY TEST METHODS .......cc. oo rssssssssssssens s ssns s snansennnses 8
8.1 DIESCRIPTION ...eeietiiet ettt e e e e e e oo et e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e ee e enesenneeeaesenaeenn 8
8.2  TEMPERATURE & HUMIDITY PROCEDURE .......cuuiitiete et et e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e 8

8.2.1 FIZES Y (2] 1 Lo Lo 8
8.2.2  Functional Requirements & VEIIfICAION ................uuuuueeeeeeeeeeeesess s s s s s s s e e s e e s e e e s e s e e e e e e e e e e e e e e e aaaaeeas 13

£ T N 1 I 1 101 14
9.1 DIESCRIPTION ...ttt e et e et e et e et e et e et e et e e et e e et e e e e e e e e e e e e e e e e e e e e e e e e e ee e e ean e e ea e e e eenaeenanns 14
9.2  HYPOBARIC CHAMBER TEST IMETHODS ....ouiitiiieteiiee e e e e e e e e e e e e e e e e e e e e e eeens 14

9.2.1 General TeSt CONAIIONS. ..........c.coeeeeeeeeeeee e e e e 14
9.2.2  All Equipment Altitude Test [1,829 M (6000 )] .........uuuuuumeneeeeeeeeee st s s ss s e s s e s e aae s e e e e aaee s 14
9.2.3 High Altitude Test [3,962 m (13,000 fE)] ......ccooeeeeeeeeeeeeeeeeeeeeeeee 14
9.2.4 Combined Altitude Test [1,829 m (6000 ft) and 3,962 m (13,000 )] .........euueeueeieiiiiiiiiieeiiiiseaaaann 14
9.3  TEMPERATURE COMPENSATION TEST IMETHOD ....uuiiuiietiiee e e e e e e e e e e 15
9.4  ALTITUDE TEST FOR AIR DENSITY SENSITIVE COMPONENTS OR ASSEMBLIES ... .cvniitiieteeeeeeeee e e e e 19

10 STORAGE & TRANSPORTATION ENVIRONMENTAL TEST METHODS........ccccci it ieesennsenaes 20
TO.1  LOW TEMPERATURE ...t eiet et ettt e et e et e e et e et e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e ee e e e e e eaeeennns 20
10.2  TEMPERATURE CYCLE ...uiiniiiteee e e e et e e e oo e e e e e et e e e e e e e e e e e e e e e e e e e e e e e e e e e e e eennns 20
TO.3  HIGH HUMIDITY .o e e e e e e e as 20
T10.4  HIGH TEMPERATURE ....uuitniiee et e et oo e et e e e e et e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e ea e e e e e eneeennans 20

1 TEST REPORT REQUIREMENTS ... ..uiiiiiiiiiiiimtiiiesirassssasssassssassssassssassssassssassssnssssnsssenssssnsssensssensnsenns 21



ATIS-0600010.2020

Table of Figures

FIGURE 8.1: OPERATIONAL TEMPERATURE HUMIDITY TEST — FRAME=LEVEL ....uuuutuuiiiiiiiiiniiiii e 10
FIGURE 8.2: OPERATIONAL TEMPERATURE HUMIDITY TEST — SHELF-LEVEL ....uvuuiiiiiiiiiiii s 11
FIGURE 8.3: OPERATIONAL TEMPERATURE HUMIDITY TEST — FRAME-LEVEL WITHOUT FRONT AIR INTAKE .......cvvvvvvvnnnes 12
FIGURE 8.4: OPERATIONAL TEMPERATURE HUMIDITY TEST — SHELF-LEVEL WITHOUT FRONT AIR INTAKE .......cvvvvvvvennnnes 13

FIGURE 9.1: OPERATIONAL TEMPERATURE HUMIDITY WITH TEMPERATURE COMPENSATION FOR ALTITUDE — FRAME-LEVEL

WITH FRONT AIR INTAKE AND/OR LIQUID COOLING ... eeetee ettt e et e e e et e e e e et e e e et e e e e e e e e e e e e e e e e e e e e e e e e e eaeeeeeenas 16
FIGURE 9.2: OPERATIONAL TEMPERATURE HUMIDITY WITH TEMPERATURE COMPENSATION FOR ALTITUDE — SHELF-LEVEL
WITH FRONT AIR INTAKE AND/OR LIQUID COOLING ... ettt e ettt e e e et e et e e e e et e e e et e e e e e e e e e e e e e e e e e e e e e e e e e e eeeeeeennas 17
FIGURE 9.3: OPERATIONAL TEMPERATURE HUMIDITY WITH TEMPERATURE COMPENSATION FOR ALTITUDE — FRAME-LEVEL
WITHOUT FRONT AIR INTAKE ...ttt et ettt e e e et e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e eeenaas 18
FIGURE 9.4: OPERATIONAL TEMPERATURE HUMIDITY WITH TEMPERATURE COMPENSATION FOR ALTITUDE — SHELF-LEVEL
WITHOUT FRONT AIR INTAKE ...ttt ettt e et e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e eeenans 19
Table of Tables
TABLE 4.1: TEMPERATURE AND HUMIDITY RANGE OF OPERATION .....etieteeeteee e e et e e e eeee e e e e e e e e e e e e e eeee e e e eeeeeeeeaaeeaennas 3
TABLE 4.2: ELEVATION AND TEMPERATURE RANGE FOR HIGH ALTITUDE ENVIRONMENTS .. .ccvuieeieeee e e eeeee e e eeaeenn 3
TABLE 4.3: TEMPERATURE AND HUMIDITY RANGE FOR STORAGE AND TRANSPORTATION ENVIRONMENTS ....covvuievivinnens 4
TABLE 6.1: ENVIRONMENT TEMPERATURE AND HUMIDITY ...cevtte ettt ettt e e e e e e e e e e e e e e e e e e eeeanas 5
TABLE 6.2: ALTITUDE TEMPERATURE = PRESSURE LEVELS ....uutiiete et e ettt e et e e e e e e e e e e e e e e e e e e eennas 6
TABLE 6.3: STORAGE/TRANSPORTATION, TEMPERATURE AND HUMIDITY LEVELS ....uuiieei e 6
TABLE 8.1: OPERATIONAL TEMPERATURE HUMIDITY TEST — FRAME LEVEL ..cevuiiieie et 9
TABLE 8.2: OPERATIONAL TEMPERATURE HUMIDITY TEST — SHELF LEVEL +.cevvnieeeeee e 10
TABLE 8.3: OPERATIONAL TEMPERATURE HUMIDITY TEST — FRAME-LEVEL WITHOUT FRONT AIR INTAKE .....ceveveeeeeennn. 11
TABLE 8.4: OPERATIONAL TEMPERATURE HUMIDITY TEST — SHELF-LEVEL WITHOUT FRONT AIR INTAKE ..evovveveeeeeennn. 12

TABLE 9.1: OPERATIONAL TEMPERATURE HUMIDITY WITH TEMPERATURE COMPENSATION FOR ALTITUDE — FRAME-LEVEL

WITH FRONT AIR INTAKE AND/OR LIQUID COOLING .....evvtttteeeeeeeeeeeesesssesesssssssssssssssssssssssssssssssssssssssssssssssssssssnnssnnnns 15
TABLE 9.2: OPERATIONAL TEMPERATURE HUMIDITY WITH TEMPERATURE COMPENSATION FOR ALTITUDE — SHELF-LEVEL
WITH FRONT AIR INTAKE AND/OR LIQUID COOLING .....ettttvteereeeeeeeeesesseesesssssssssssssssssssssssssssssssssssssssssssssssssssssnnssnnnns 16
TABLE 9.3: OPERATIONAL TEMPERATURE HUMIDITY WITH TEMPERATURE COMPENSATION FOR ALTITUDE — FRAME-LEVEL
WITHOUT FRONT AIR INTAKE ...t eettttie e e ettt ettt e e e e et ettt e e e e e e eeeeaa e e e e e e e eetea e e e eeeeeessan e eeaaeeenssannnaeeeaeeeennnnnnnnn 17
TABLE 9.4: OPERATIONAL TEMPERATURE HUMIDITY WITH TEMPERATURE COMPENSATION FOR ALTITUDE — SHELF-LEVEL
WITHOUT FRONT AIR INTAKE ...t ecttttie e e et eeeettt e e e e et ettt a e e e e e et eeeea e e e e e e e eetea e e aeaeeeetssn e eeaaeeensnnnn e eeeaeeeennnnnnnnn 18



AMERICAN NATIONAL STANDARD ATIS-0600010.2020

American National Standard for Telecommunications —

Temperature, Humidity, and Altitude Requirements for
Information and Communications Technology
(ICT)Equipment Utilized in Controlled Environmental
Spaces

1 Scope & Application
1.1 Scope

This standard covers the minimum temperature, humidity, and altitude criteria for wireline and wireless ICT
equipment to be installed and utilized by service providers in controlled environmental spaces (e.g., Carrier
Communication Spaces, Central Offices, MTSOs, Huts, CEVs, and customer premises). It describes test
methodologies and test report criteria necessary for proper evaluation by interested parties, and those intending to
deploy equipment in such environments (also called Class 1 environments).

This standard defines temperature and humidity ranges in which the equipment must operate, and provides test
methodologies to evaluate equipment operation in those environments. The expectation is that equipment will
continue to function properly and without degradation of performance when placed in these environments.

1.2 Application

This standard applies to wireline and wireless network equipment intended to be installed and utilized by service
providers in controlled environmental spaces (e.g., Central Offices, Huts, MTSOs, CEVs, and customer premises).

2 Normative References

This standard contains material from other publications. These references may be cited at the appropriate places
in the text and are listed below. The document and standard contain provisions, which, through reference in this
text, constitute provisions of this American National Standard. At the time of publication, the editions indicated were
valid. All documents and standards are subject to revision; however, only the editions cited are applicable for this
standard.

2.1 Normative
[Ref 1] GR-63-CORE, NEBS Requirements: Physical Protection.’

[Ref 2] ATIS 0600010.03, Heat Dissipation Requirements for Network Telecommunications Equipment.?

" Telcordia documents are available from Telcordia at < http://telecom-info.telcordia.com >.

2 This document is available from the Alliance for Telecommunications Industry Solutions (ATIS) at
< http://www.atis.org >.
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