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• The evolution of Data Center standards and the ANSI/BICSI-
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Scope of This Presentation

• This Presentation Is Suitable For:
– IT and Data Center Managers of Any Level

– Data Center Design Specialists and Contractors

– Anyone Interested In Data Center Standards

• It Covers:
– A Brief Introduction to Data Center Standards

– Focused on ANSI/BICSI-002-2019

• It Is Not Intended To:
– Cover Technical/Non-technical Criteria and Requirements

– Educate On Data Center Design and Construction
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Today Sessions

• Session 1
1.1. How BICSI-002 Works With Other Standards

1.2. ANSI/BICSI 002-2019 – Overview

• Session 2
2.1. ANSI/BICSI 002-2019 – Methodology

2.2. Workshop: Services Availability Class Planning

– Handouts:
• 002-2019-Methodology

• 002-2019-Worksheet
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How BICSI-002 Works With Other Standards

Session 1.1

دبیرخانه نظام ممیزی و رتبه بندی مراکزداده
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How BICSI-002 Works With Other Standards

• Families of Publications
– TR-42

– CENELEC

– ISO/IEC

– BICSI

• TIA-942 and BICSI-002
– BICSI-002 Best Practices vs. TIA-942 Requirements

– Using BICSI-002 & TIA-942

• DC Operations Standard
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Families of Publications

• Data Center Telecommunications Standards
– ANSI/TIA

– CEN-CENELEC (CSN/EN)

– ISO/IEC

vs. 

• Data Center Infrastructure Standards
– ANSI/TIA 942 (Confusing      )

– ANSI/BICSI 002

– CEN-CENELEC (BSI/EN) 50600

– ISO/IEC 22237

– UPTIME
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Families of Publications

• Families of telecommunications standards 
publications generally include:

– Common standards

• All in the series should be applied

– Premises Standards

• Only the relevant ones should be applied

– Component Standards

• If you are manufacturing, and 

• Also if you are utilizing, should be applied
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Families of Publications

• Data center telecommunications cabling 
infrastructure standards, cover the following:
– Types of cabling permitted

– Cable and connecting hardware specifications

– Cable lengths

– Cabling system topologies

– Cabinet and rack specifications and placement

– Telecommunications space design requirements

– Telecommunications pathways

– Testing of installed cabling

– Telecom. cabling system administration and labeling
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Families of Publications

• TIA Standards Apply in US and Canada and are 
Widely Used in Other Countries

• Other Families of Standards Apply in Other 
Countries
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Families of Publications

• TIA-942 is 
part of a 
family of 
TR-42 cabling 
standards

• Confusingly, 
TIA-942 may 
also serve as 
Infrastructure 
standard
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Families of Publications

• European 
(CENELEC) 
Premises 
Cabling 
Standards

• BS EN 50600 
serves as 
infrastructure 
standard
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Families of Publications

• International 
(ISO/IEC) 
premises 
cabling 
standards

• ISO/IEC 22237 
serves as 
infrastructure 
standard
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Families of Publications

• BICSI standards and manuals are also a family 
of complementary publications and are meant 
to work with TIA, CENELEC, ISO, & other 
regional or national standards
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Families of Publications

• BICSI-002 is Part 
of a Family of 
Standards & 
Manuals
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• BICSI-002 by design is intended to complement TIA-942 and 
other national data center standards, and is incomplete 
without them

TIA-942 and BICSI-002



19دبیرخانه نظام ممیزی و رتبه بندی مراکزداده

TIA-942 and BICSI-002

• TIA-942 provides requirements for the design 
of data center telecommunications 
infrastructure

• BICSI-002 provides a wide range of 
information, recommendations, and 
requirements: 
– Regarding all aspects of designing a data center

– Not all covered in TIA-942
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BICSI-002 provides information on a wide range of 
subjects not covered in TIA-942

TIA-942 and BICSI-002
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BICSI-002 Best Practices vs. TIA-942 Requirements

• BICSI-002 provides best practices that exceed the 
minimum requirements of TIA-942 

• Example 1: Ceiling heights

– TIA-942
• minimum height 2.6 m (8.5 ft)

– BICSI-002
• minimum height 3 m (10 ft)

• Recommended height 4.5 m (15 ft) or greater
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• Example 2: Power redundancy

– TIA-942

– BICSI-002

Rated 1 (E1) Rated 2 (E2) Rated 3 (E3) Rated 4 (E4)

N
N+1 equipment 

level, single path
N+1 (N for active, N 

for passive path)
2N / N+N (N for 

each active path)

Class F0/F1 Class F2 Class F3 Class F4

Single source
Single module
Single path

Single source
Multiple module
Single path

Multiple source/
N rated single or 
multimodule system/
dual or multiple Path

Dual or multiple sources/
2 (N+1 or better) power 
systems/
Multiple paths with 
redundant components

BICSI-002 Best Practices vs. TIA-942 Requirements
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BICSI-002 Best Practices vs. TIA-942 Requirements

• Example 2: Power redundancy (Cont.)

– BICSI-002
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BICSI-002 Best Practices vs. TIA-942 Requirements

BICSI-002 Best Practices vs. TIA-942 Requirements

• Example 3: Cooling redundancy

– TIA-942
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BICSI-002 Best Practices vs. TIA-942 Requirements

• Example 3: Cooling redundancy (Cont.)

– BICSI-002
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Using BICSI-002 & TIA-942

• Design of the telecommunications cabling 
infrastructure (cabling system, pathways, 
spaces) should use both TIA-942-B and BICSI-
002-2019

• Use BICSI-002 to understand other aspects of 
the data center design and make informed 
decisions when specifying requirements and 
reviewing designs by other disciplines
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DC Operations Standard

• New BICSI 009 Data Center Operations standard has 
been developed

• Includes participants from a wide variety of 
organizations & countries

• Use as a reference for operation & maintenance of the 
data center after it is built

• Notable content relocation to BICSI 009-2019 includes:

– Operational security topics from Section 12, Security

– Operational maintenance topics from Section 17, Data 
Center Maintenance
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ANSI/BICSI 002-2019 – Overview

Session 1.2

دبیرخانه نظام ممیزی و رتبه بندی مراکزداده
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ANSI/BICSI 002-2019 – Overview

• Introduction to ANSI/BICSI 002-2019

– ANSI/BICSI 002-2019 Availability Class Sub Groups

– ANSI/BICSI 002-2019 Class Ratings

– ANSI/BICSI 002-2019 Sections

– ANSI/BICSI 002-2019 Appendixes (informative)

• Referenced As DCAS Standard

– How To Navigate DCAS-BICSI-002-2019
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Introduction to ANSI/BICSI 002-2019

• ANSI/BICSI 002-2019

– Data Center Design and Implementation Best 
Practices

• Committee Approval: January 21, 2019

• ANSI Final Action: February 8, 2019

• First Published: May 1, 2019
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2019
Revision of 

ANSI/BICSI 002-
2014

As: ANSI/BICSI 
002-2019

2014
Revision of 

ANSI/BICSI 002-
2011 

As: ANSI/BICSI 
002-2014

2011
Revision of BICSI 

002-2010
As: ANSI/BICSI 

002-2011

2010
First publication
AS: BICSI 002-

2010

Introduction to ANSI/BICSI 002-2019

• By the end of the fifth year after a standard’s 
publication, the standard will be reaffirmed, 
rescinded, or revised

– This is just the minimal revision period
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Introduction to ANSI/BICSI 002-2019

• Some Quick Facts:

– BICSI 002 is BICSI's international best-seller

– It is primarily a design standard, with installation 
requirements and guidelines related to implementing 
a design

– it can be applied to traditional, modular, 
containerized, edge and hyperscale data centers

– Where equivalent local codes and standards exist, 
requirements from these local specifications shall 
apply

– BICSI 002 serves as reference material for the DCDC 
credential
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Availability Class Sub Groups

• Availability Class Sub-groups 
As Defined By BICSI-002
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Availability Class Sub Groups

• Availability Class Sub Groups
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ANSI/BICSI 002-2019 Class Ratings

• The five Class Ratings are:

– Class F0 - a single path data center that meets the 
minimum requirements of the standard, but doesn’t 
meet the requirements of an F1 or higher level data 
center

– Class F1 - the single path data center

– Class F2 - the single path data center with redundant 
components

– Class F3 - the concurrently maintainable and operable 
data center

– Class F4 - the fault tolerant data center
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• Who should use it?

– Data Center owners and operators

– Telecommunications and IT consultants and 
project managers

– Telecommunications and IT technology installers
• Users within IT, in conjunction with telecom. standards

• Users within facilities group, as a guide

• Staff outside IT and facilities groups

• BICSI 002 features 17 chapters and 9 
appendixes, spread over 550 pages

Introduction to ANSI/BICSI 002-2019
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ANSI/BICSI 002-2019 Sections And Appendixes

5. Site selection

6. Space planning

7. Architectural

8. Structural

9. Electrical systems

10. Mechanical systems

11. Fire Protection

12. Security

13. Facility, ancillary and IP-
enabled systems

14. Telecommunications 
cabling, infrastructure, 
pathways and spaces

15. Information technology

16. Commissioning

17. Data Center 
maintenance

• ANSI/BICSI 002-2019 Sections
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A. Design process
B. Reliability and availability
C. Alignment of Data Center services reliability 

with application and system architecture
D. Data Center services outsourcing models
E. Multi-Data Center Architecture
F. Examples of testing documentation
G. Design for energy efficiency
H. Colocation technical planning
I. Related documents

• ANSI/BICSI 002-2019 Appendixes (informative)

ANSI/BICSI 002-2019 Sections And Appendixes
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ANSI/BICSI 002-2019 Sections And Appendixes
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ANSI/BICSI 002-2019 Class Ratings

• Notes to consider:

– Not all sections are treated equally or at-least 
formatted with the same standard.

– Electrical systems represents the most  
distinguishable sets of criteria for each class, even 
providing a classification matrix at the end.

– Followed by Mechanical Section

– To comply with a higher BICSI class, is both 
challenging and costly, so you should be 
committed. 
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Referenced As DCAS Standard

• Categories of Criteria:

– Mandatory criteria: generally apply to protection, 
performance, administration and compatibility; they 
specify the absolute minimum acceptable 
requirements.

– Advisory or desirable criteria are presented when 
their attainment will enhance the general 
performance of the data center infrastructure in all its 
contemplated applications.

• Mandatory requirements are designated by the 
word “shall”.
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Referenced As DCAS Standard

• DCAS version of ANSI/BICSI 002-2019

– Consists of more than 100 pages

– Only requirements included (SHALL’s)

– Any criteria not mapped to a specific class should 
be considered “required” for all classes

– Any criteria associated with one or more specific 
classes, are accommodated by an assisting table:

– All of such class specific requirements are indexed 
at the end of the document
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Referenced As DCAS Standard
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Referenced As DCAS Standard

• Some samples of class specific requirements:
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Referenced As DCAS Standard

• Class specific requirements indexed:
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4
6

پرسش و پاسخ
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ANSI/BICSI 002-2019 – Methodology

Session 2.1

دبیرخانه نظام ممیزی و رتبه بندی مراکزداده
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ANSI/BICSI 002-2019 – Methodology

• What is Availability?

• Risk Analysis

• Data Center Availability Classes

• Primary Concerns that Define the Availability Class

• Determining the Data Center Availability Class
– Step 1: Identify Operational Requirements

– Step 2: Quantify and Rank Operational Availability 
Requirements

– Step 3: Determine Impact of Downtime

– Step 4: Identify the Data Center Availability Class

• Multi-Data Center Architecture
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What is Availability?

• Reminder: Availability Class Sub Groups
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What is Availability?
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Risk Analysis
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Data Center Availability Classes
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Primary Concerns that Define the Availability Class
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Determining the Data Center Availability Class
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Determining the Data Center Availability Class

Step 1: Identify Operational Requirements
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Determining the Data Center Availability Class

Step 2: Quantify and Rank Operational Availability Requirements
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Determining the Data Center Availability Class

Step 3: Determine Impact of Downtime
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Determining the Data Center Availability Class

Step 4: Identify the Data Center Availability Class
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Multi-Data Center Architecture

• It is unlikely that a single data center would 
have all the applications, data processing, and 
storage platform systems aligned within a 
single reliability classification no matter what 
the targeted base data center reliability 
classification is.

• So what does BICSI data center services 
reliability framework model, suggest?
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Multi-Data Center Architecture

High Availability In-House Multi-Data Center Architecture Example
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Multi-Data Center Architecture

Private Cloud Multi-Data Center Architecture Examples

Class 3 Solution/Three Class 2 Facilities
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Multi-Data Center Architecture

Private Cloud Multi-Data Center Architecture Examples

Class 4 Solution/Four Class 2 Facilities
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Workshop: Services Availability
Class Planning

Session 2.2

دبیرخانه نظام ممیزی و رتبه بندی مراکزداده
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Workshop: Services Availability Class Planning

• Using and Referring To Your Handouts:

– Filename: 002-2019-Methodology

Title: An Overview of the ANSI/BICSI 002-2019 
Data Center Class Availability Class Methodology

– Filename: 002-2019-Worksheet

ANSI/BICSI 002-2019 Data Center Availability 
Class – Worksheet

• Plan Your Reliability Class Based on provided 
Data Center Scenario Attributes
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Workshop: Services Availability Class Planning

• Data center X serves as the regional service 
center for company Y, which supports a 
northern province

• As the operator of data center X, You are 
obligated to meet contracts’ SLA/OLA

– You are required to operate and provide services 
to users, Up to 24*7*365

• What is the annual production hours?
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Workshop: Services Availability Class Planning

• As the operator of data center X:

– You are allowed to shut down services for planned 
maintenance, at the end of each season, for 8 
hours each, during only off hours

• What is the annual hours available for planned 
maintenance shutdown?

• What is the estimated operational level?
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Workshop: Services Availability Class Planning

• As the operator of data center X:

– You are also required to keep downtime to under 
maximum 2 minutes/week

• What is the allowable maximum annual 
downtime? (min, %, ‘9s)

• What is the estimated operational availability 
rating?



68دبیرخانه نظام ممیزی و رتبه بندی مراکزداده

Workshop: Services Availability Class Planning

• Reminder:

– Data center X serves as the regional service center 
for company Y, which supports a northern 
province

• What is the classification of impact of 
downtime on the organization (Risk Impact)?

• What is the data center services availability 
class?
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Workshop: Services Availability Class Planning

• IF, The data center X served as the 
multiregional service center for company Y, 
which supported 6 of the northern and north-
western provinces

• What would the data center services 
availability class be?
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7
0

پرسش و پاسخ
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7
1

پایان


