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American National Standards | nstitute (ANSI)

American Standard Code for Information I nterchange
(ASCII)
American Telephone and Telegraph Company (AT&T)

American Society of Heating, Refrigerating and Air-
Conditioning Engineers (ASHRAE)

Building Industry Consulting Service I nternational
(BICSI)
Comité Européen de Normalisation (CEN): French

Comité Européen de Normalisation Electrotechnique
(CENELEC): French
Directorate-General Joint Research Centre (DGJRC)

Electronic Industries Alliance (EIA)
European Commission (EC)

European Telecommunications Standards | nstitute
(ETSI)
European Union (EU)

I nformation and Communications Technology (ICT)
I nternational Accreditation Forum (I1AF)

I nternational Electrotechnical Commission (IEC)

I nternational Organization for Standardization (1 SO)
I nternational Telecommunication Union (I TU)
Mechanical, Electrical, and Plumbing (MEP)
Standards Devel oping Organizations (SDOs)
Standard Operating Procedures (SOPS)

Standards Setting Organizations (SSOs)
Telecommunications I ndustry Association (T1A)

Test, Adjust, Balance (TAB)
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¥ Uninterruptible Power Supplies

¥ Stabilizer

® Heating, Ventilation and Air Conditioning
* Intrusion Detection System

¥ Intrusion Prevention System
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* Internet Data Center

* Corporate Data Center



005 i5Tp0 jl (6510 0 p0 9 Iyl (2ol (AT (Sloin], 17¥4v/o17/e)

w3l ymo SleML] il (sl g 05l lai jeliie 4y g ctwial by (ollas (o sl S (gl 45 (glools
e Dglaie sl glagainils 9 OLBL S lo s Sk 5l ecnl oozl

Ui 5l 55U loas 281, 4y 1008 00l 35T 10w o,Li | 00ls 35 s iy y15 )0 4 4isS ek fpmigw E 9
PSRN S Ol Jle Glgie 4 aid bige Sledbl g ool jli 8l g g poe w3l 0 x2S B3lo 0
Al oo dx g8 3590 yilon Wil o &)l Sl oMbl las 1y Sleas aST slosls 35T

v g Gy 0SSl o g 5l (g0laws Julds 00ls 35 0 SO il 0 Ll | aS g8 Lo 103106l g Sl
Gyt pY elad 5l oage s 1y e 5 oMbl 0,033 ¢ 5515 1«60, S slodalyy (gl ] aily a8 el
310 5 500 2 0 5 9L S, Sy a8 5 S| S 00l 3Ty ne o Dl ol k]
w3l 55T 10 x> g 03l ol bty ol SISl 51 JelS (lacgaze b ol pos Lozl Ky wlidie 4o 00l
St v 9 855 (o0 g O 3185 SIS wigdice Slsee O g o8 Sleas ol o Sles 4wy
el Sglatia

£5 18l 5 ibload s (ol olSe 5y 3 Sulf O p0 e Canl (Sas o0l ST, 18 2 iyl
g Cgn 5Bl Sy laieds oS e by 1 s 00l ST e il glrals colld Gl 5 03g b
0315 35150 5l g5 (nl Wgys0 S olB Slod )5 5 o j5ele b g 435055 w5 sl Ll -t s ool ul
33,00 (g 00l 35150 b anlie jo 5 wilige S5 o BB xlia iz slaplSe o Ll cgr
Sl rgai Vo) S8 500l Sle 50,0 by 23Rl wslully s (absS by e 5o

el odplice BB (5 ilS ools

'* Mobile Data Centers
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'" Managed Services
¥ Colocation Services
'® Infrastructure as a Service

'* Platform as a Service
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** Nature-friendly

™' Green

" Environmental Technology
™ Clean Technology

" Green Technology
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' Lateral Force Resisting Systems
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® Post-Tensioning
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e Alliance for Telecommunication Industry Solutions (ATIS)
0 ATIS 0600336, Engineering Requirements for a Universal Telecommunications
Framework
e American Society of Civil Engineers (ASCE)
0 ASCE/SEI 7, Minimum Design Loads for Buildings and Other Structures
e American Society of Heating, Refrigerating, and Air-Conditioning Engineers (ASHRAE)
0 ANSI/ASHRAE 62.1, Ventilation for Acceptable Indoor Air Quality
Best Practices for Datacom Facility Energy Efficiency
Datacom Equipment Power Trends and Cooling Applications
Design Considerations for Datacom Equipment Centers
Particulate and Gaseous Contamination in Datacom Environments
Structural and Vibration Guidelines for Datacom

O O 0O 0O O O

Equipment Centers
0 Thermal Guidelines for Data Processing Environments
e ASTM International
0 ASTM EB84, Standard Test Method for Surface Burning Characteristics of Building
Materials
¢ BICSI
0 ANSI/BICSI 005, Electronic Safety and Security (ESS) System Design and Implementation
Best Practices
e Electronic Components Industry Association (ECIA)
0 EIA/ECA-310-E, Cabinets, Racks, Panels, and Associated Equipment
¢ European Committee for Electrotechnical Standardization (CENELEC)
0 CENELEC EN 50173-1, Information technology — Generic cabling systems — Part 1:
General requirements
0 CENELEC EN 50173-5, Information technology — Generic cabling systems — Part 5: Data
centres
0 CENELEC EN 50174-2, Information technology — Cabling installation — Installation
planning and practices inside buildings
¢ European Telecommunications Standards Institute (ETSI)
o ETSI EN 300-019, Equipment Engineering (EE); Environmental conditions and
environmental tests for telecommunications equipment
¢ International Code Council (ICC)
0 International Building Code (IBC)
0 International Fuel Gas Code (IFGC)
0 International Mechanical Code (IMC)
0 International Plumbing Code (IPC)
o Institute of Electrical and Electronics Engineers (IEEE)
o IEEE 142 (The IEEE Green Book), IEEE Recommended Practice for Grounding of
Industrial and Commercial Power Systems
0 IEEE 450, IEEE Recommended Practice for Maintenance, Testing, and Replacement of
Vented Lead-Acid Batteries for Stationary Application
0 IEEE 484, IEEE Recommended Practice for Installation Design and Installation of Vented
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Lead-Acid Batteries for Stationary Applications

IEEE 493 (The IEEE Gold Book), IEEE Recommended Practice for the Design of Reliable
Industrial and Commercial Power Systems

IEEE 1100 (The IEEE Emerald Book), IEEE Recommended Practice for Powering and
Grounding Electronic Equipment

IEEE 1106, IEEE Recommended Practice for Installation, Maintenance, Testing, and
Replacement of Vented Nickel-Cadmium Batteries for Stationary Applications

IEEE 1115, IEEE Recommended Practice for Sizing Nickel-Cadmium Batteries for
Stationary Applications

IEEE 1184, IEEE Guide for Batteries for Uninterruptible Power Supply Systems

IEEE 1187, IEEE Recommend Practice for Installation Design and Installation of Valve-
Regulated Lead-Acid Batteries for Stationary Applications

IEEE 1188, IEEE Recommended Practice for Maintenance, Testing, and Replacement of
Valve-Regulated Lead-Acid (VRLA) Batteries for Stationary Applications

IEEE 1189, IEEE Guide for the Selection of Valve-Regulated Lead-Acid (VRLA) Batteries
for Stationary Applications

IEEE 1491, IEEE Guide for Selection and Use of Battery Monitoring Equipment in
Stationary Applications

IEEE 1578, IEEE Recommended Practice for Stationary Battery Electrolyte Spill
Containment and Management

e International Electrotechnical Commission (IEC)

0]

IEC 61280-4-1, Fibre-optic communication subsystem test procedures - Part 4-1: Installed
cable plant -Multimode attenuation measurement

IEC 61280-4-2, Fibre optic communication subsystem basic test procedures - Part 4-2:
Fibre optic cable

plant - Single-mode fibre optic cable plant attenuation

IEC 61300-3-35, Fibre optic interconnecting devices and passive components - Basic test
and measurement procedures - Part 3-35: Examinations and measurements - Fibre optic
connector endface visual and automated inspection

IEC 61935-1, Specification for the testing of balanced and coaxial information technology
cabling — Partl: Installed balanced cabling as specified in ISO/IEC 11801 and related
standards

IEC 62305-3, Protection against lightning - Part 3: Physical damage to structures and life
hazard

e International Organization for Standardization (ISO)

0]

0}
0]
o}

ISO 7240, Fire detection and alarm systems

ISO/IEC 11801, Information technology — Generic cabling for customer premises

ISO 14520, Gaseous fire-extinguishing systems — Physical properties and system design
ISO/IEC 14763-2, Information technology — Implementation and operation of customer

premises cabling -Part 2: Planning and installation

ISO/IEC 14763-3, Information technology — Implementation and operation of customer

premises cabling -Part 3: Testing of optical fibre cabling
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0 ISO/IEC 24764, Information technology — Generic cabling systems for data centres
National Electrical Contractors Association (NECA)
0 ANSI/NECA/BICSI 607, Telecommunications Bonding and Grounding Planning and
Installation Methods for Commercial Buildings
e National Fire Protection Association (NFPA)
0 NFPA 12, Carbon Dioxide Fire Extinguishing Systems
NFPA 12A, Halon 1301 Fire Extinguishing Systems
NFPA 13, Standard for the Installation of Sprinkler Systems
NFPA 20, Installation of Stationary Pumps for Fire Protection
NFPA 70®, National Electrical Code® (NEC®)
NFPA 70E, Standard for Electrical Safety in the Workplace
NFPA 72®, National Fire Alarm and Signaling Code
NFPA 75, Standard for the Protection of Information Technology Equipment

@]

NFPA 76, Recommended Practice for the Fire Protection of Telecommunications Facilities
NFPA 1600, Standard on Disaster/Emergency Management Business Continuity Programs
NFPA 2001, Standard on Clean Agent Fire Extinguishing Systems
0 NFPA Fire Protection Handbook
e Telcordia
0 Telcordia GR-63-CORE, NEBS Requirements: Physical Protection
0 Telcordia GR-139, Generic Requirements for Central Office Coaxial Cable
0 Telcordia GR-3028-CORE, Thermal Management in Telecommunications Central Offices
e Telecommunication Industry Association (TIA)
0 ANSI/TIA-526-7, OFSTP-7, Measurement of Optical Power Loss of Installed Single-Mode
Fiber Cable Plant
0 ANSI/TIA-526-14-B, Optical Power Loss Measurements of Installed Multimode Fiber
Cable Plant; IEC 61280-4-1 edition 2, Fibre-Optic Communications Subsystem Test
Procedure — Part 4-1: Installed cable plant- Multimode attenuation measurement
0 ANSI/TIA-568-C.2, Balanced Twisted-Pair Telecommunications Cabling and Components
Standard
ANSI/TTIA-568-C.3, Optical Fiber Cabling Components Standard
ANSI/TIA-569-C, Telecommunications Pathways and Spaces
ANSI/TIA-606-B, Administration Standard for Telecommunications Infrastructure
ANSI/TIA-607-B, Generic Telecommunications Bonding and Grounding (Earthing) for
Customer Premises
ANSI/TIA-862-A, Building Automation Systems Cabling Standard
ANSI/TIA-942-A, Telecommunications Infrastructure Standard for Data Centers
0 TIA TSB-155-A, Guidelines for the Assessment and Mitigation of Installed Category 6
Cabling to Support 1I0GBASE-T
e Underwriters Laboratories (UL)
0 ANSI/UL 497, Standard for Safety Protectors for Paired-Conductor Communications
Circuits
o UL 723, Standard for Test for Surface Burning Characteristics of Building Materials
UL 1449, Surge Protective Devices
0 UL 60950-1, Information Technology Equipment - Safety - Part 1: General Requirements
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e Other Standards and Documents
0 EU Code of Conduct on Data Centres Energy Efficiency, version 1.0
0 EU Best Practices for EU Code of Conduct on Data Centres, version 3.08
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¥ Commercial Building Telecommunications Wiring Standard
'V Telecommunications Infrastructure Standards for Data Centers
¥ American National Standard

'*® Tiered Reliability
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"4 Commercial Buildings Telecommunications Cabling Subcommittee
'*% Cabling Guidelines for Data Center Fabrics Addendum

" Telecommunications Cabling Systems Engineering Committee
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e National Electrical Safety Code (NESC)
o (IEEEC2)
e Life Safety Code
o (NFPA 101)
e National Electrical Code (NEC)
o0 (NFPA 70)
e Standard for the Protection of Information Technology Equipment
0 (NFPA 75)
e Engineering Requirements for a Universal Telecommunications Frame

"Traditional Three-Tier Data Center Switch Architecture

WY Fat-Tree [Full-Mesh dnterconnected Meshes (Centralized and Virtual Switch Fabric Architecture

¥ American Society of Heating, Refrigerating and Air-Conditioning Engineers



I’y IFav/er/el 00l 5y0 510 yfbiliw] — i fuc$
R R — —R=SSSSSh—==—IS— B— B—_ S— =—5Bii— Si—ih——

0 (ANSIT1.336)
e Recommended Practice for Powering and Grounding Electronic Equipment
o0 (IEEE Std. 1100)
¢ Recommended Practice for Emergency and Standby Power Systems for Industrial and Commercial
Applications
0 (IEEE Std. 446)
e Telcordia specifications
0 (GR-63-CORE (NEBS)) and (GR-139-CORE)
e ASHRAE
0 Thermal Guidelines for Data Processing Environments
e ANSI/TIA/EIA-568-B.1-2001, Commercial Building Telecommunications Cabling Standard: Part
1: General Requirements;
e ANSI/TIA/EIA-568-B.2-2001, Commercial Building Telecommunications Cabling Standard: Part
2: Balanced Twisted-Pair Cabling Components;
e ANSI/TIA/EIA-568.B.3-2000, Optical Fiber Cabling Components Standard;
e ANSI/TIA-569-B, Commercial Building Standard for Telecommunications Pathways and Spaces;
e ANSI/TIA/EIA-606-A-2002, Administration Standard for Commercial Telecommunications
Infrastructure;
e ANSITIA/EIA-J-STD-607-2001, Commercial Building Grounding (Earthing) and Bonding
Requirements for Telecommunications;
e ANSI/TIA-758-A, Customer-Owned Outside Plant Telecommunications Cabling Standard;
e ANSI/TIA/EIA-568-B.1-2001, Commercial Building Telecommunications Cabling Standard: Part
1: General Requirements;
o ANSI/TIA/EIA-568-B.2-2001, Commercial Building Telecommunications Cabling Standard: Part
2: Balanced Twisted-Pair Cabling Components;
e ANSI/TIA/EIA-568.B.3-2000, Optical Fiber Cabling Components Standard;
e ANSI/TIA-569-B, Commercial Building Standard for Telecommunications Pathways and Spaces;
e ANSI/TIA/EIA-606-A-2002, Administration Standard for Commercial Telecommunications
Infrastructure;
e ANSI/TIA/EIA-J-STD-607-2001, Commercial Building Grounding (Earthing) and Bonding
Requirements for Telecommunications;
e ANSI/TIA-758-A, Customer-Owned Outside Plant Telecommunications Cabling Standard;
o ANSI/NFPA 70-2002, National Electrical Code;
e ANSI/NFPA 75-2003, Standard for the protection of information technology equipment;
e ANSI T1.336, Engineering requirements for a universal telecommunications frame;
e ANSI T1.404, Network and customer installation interfaces — DS3 and metallic interface
specification;
e ASHRAE, Thermal Guidelines for Data Processing Environments;
e Telcordia GR-63-CORE, NEBS(TM) Requirements: physical protection;
e Telcordia GR-139-CORE, Generic requirements for central office coaxial cable;
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e EN 50173-1:2007, Information technology — Generic cabling systems — Part 1: General
requirements

e EN 50174-1, Information technology — Cabling installation — Part 1: Specification and
quality assurance

e EN 50174-2, Information technology — Cabling installation — Part 2: Installation planning
and practices inside buildings

e EN 50174-3, Information technology — Cabling installation — Part 3: Installation planning
and practices outside buildings

e EN 50377-7-1, Connector sets and interconnect components to be used in optical fibre
communication systems — Product specifications — Part 7-1: Type LC-PC duplex
terminated on IEC 60793-2 category Ala and A 1b multimode fibre

'"Y* High Density Optical Fiber Connecting Hardware
'Y Intermediate Distribution Cabling Subsystem

Y6 Distributed Building Services
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e EN 50377-7-2, Connector sets and interconnect components to be used in optical fibre
communication systems — Product specifications — Part 7-2: LC-PC duplex terminated on
IEC 60793-2 category B1.1 singlemode fibre

e EN 50377-7-3, Connector sets and interconnect components to be used in optical fibre
communication systems — Product specifications — Part 7-3: Type LC-APC duplex
terminated on IEC 60793-2 category B1.1 singlemode fibre

e EN 50377-7-4, Connector sets and interconnect components to be used in optical fibre
communication systems — Product specifications — Part 7-4: LC-PC simplex terminated on
IEC 60793-2 category B1.1 singlemode fibre

e EN 61076-3-106:2006, Connectors for electronic equipment - Product requirements - Part
3-106: Rectangular connectors - Detail specification for protective housings for use with
8-way shielded and unshielded connectors for industrial environments incorporating the
IEC 60603-7 series interface (IEC 61076-3-106:2006)

e EN 61754-7, Fibre optic connector interfaces — Part 7: Type MPO connector family (IEC
61754-7:2004)
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ISO/IEC 11801 2002, Information technology — Generic cabling for customer premises,
Amendment 1(2008), Amendment 2(2010).

ISO/IEC 14763-3, Information technology — Implementation and operation of customer premises
cabling — Part 3: Testing of optical fibre cabling

IEC 60603-7 (all parts), Connectors for electronic equipment — Part 7: Detail specification for 8-
way, unshielded, free and fixed connectors

IEC 60603-7-2:, Connectors for electronic equipment — Part 7-2: Detail specification for 8-way,
unshielded, free and fixed connectors, for data transmissions with frequencies up to 100 MHz.
(Second edition in preparation)

IEC 60603-7-3:, Connectors for electronic equipment — Part 7-3: Detail specification for 8-way,
shielded, free and fixed connectors, for data transmissions with frequencies up to 100 MHz.
(Second edition in preparation)

IEC 60603-7-4:, Connectors for electronic equipment — Part 7-4: Detail specification for 8-way,
unshielded, free and fixed connectors, for data transmissions with frequencies up to 250 MHz.
(Second edition in preparation)
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e [EC 60603-7-5:, Connectors for electronic equipment — Part 7-5: Detail specification for 8-way,
shielded, free and fixed connectors, for data transmissions with frequencies up to 250 MHz.
(Second edition in preparation)

e [EC 60603-7-7:, Connectors for electronic equipment — Part 7-7: Detail specification for 8-way,
shielded, free and fixed connectors, for data transmissions with frequencies up to 600 MHz. (Third
edition in preparation)

e [EC 60603-7-41:, Connectors for electronic equipment — Part 7-41: Detail specification for 8-way,
unshielded, free and fixed connectors, for data transmissions with frequencies up to 500 MHz. (In
preparation)

e [EC 60603-7-51:, Connectors for electronic equipment — Part 7-51: Detail specification for 8-way,
shielded, free and fixed connectors, for data transmissions with frequencies up to 500 MHz. (In
preparation)

e [EC 60603-7-71:, Connectors for electronic equipment — Part 7-71: Detail specification for 8-way,
shielded, free and fixed connectors, for data transmission with frequencies up to 1000 MHz. (In
preparation)

e [EC60794-2-11, Optical fibre cables — Part 2-11: Indoor cables — Detailed specification for simplex
and duplex cables for use in premises cabling

e [EC 60874-19-1, Fibre optic interconnecting devices and passive components Connectors for
optical fibres and cables — Part 19-1: Fibre optic patch cord connector type SC-PC (floating duplex)
standard terminated on multimode fibre type Ala, A1b — Detail specification

e [EC 61076-3-104, Connectors for electronic equipment — Product requirements — Part 3-104: Detail
specification for 8-way, shielded free and fixed connectors for data transmissions with frequencies
up to 1000 MHz

e [EC 61156-5:2009, Multicore and symmetrical pair/quad cables for digital communications — Part
5: Symmetrical pair/quad cables with transmission characteristics up to 1 000 MHz — Horizontal
floor wiring — Sectional specification

e [EC 61754-7, Fibre optic interconnecting devices and passive components — Fibre optic connector
interfaces — Part 7: Type MPO connector family

e [EC 61754-20, Fibre optic connector interfaces — Part 20: Type LC connector family

o [EC 61755-3-2, Fibre optic connector optical interfaces — Part 3-2: Optical interface, 2,5 mm and
1,25 mm diameter cylindrical full zirconia ferrules for 8 degrees angled-PC single mode fibres

e [EC 61935-1, Specification for the testing of balanced and coaxial infirmation technology cabling
— Part 1: Installed balanced cabling as specified in ISO/IEC 11801 and related standards.
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Information Technology (IT) is one of the main factors of evolution and development in today's world.
The impact of IT on different aspects of human activities requires the presence of IT in almost every aspects
of today’s life. One of the consequences of this interrelation regarding business activities and IT is the
utilization of Data Centers as the heart of all business activities one way or another. The biggest impact
IT has made on accounting is the ability of companies to develop and use computerized systems to track
and record all business activities or in particular financial transactions. IT networks and computer systems
as a set of physical infrastructure have shortened the time needed by accountants to prepare and present

financial information regarding all business activities to management and key persons .

Our ever-increasing dependence on the Internet to do business, entertain ourselves, communicate with
others and shop for supplies has increased our amount of data exponentially. The vast amount of data

needed to complete all of our activities requires a growing number of centers to safely store this information.

Any business that generates or uses data has a need for data centers including financial institutions,
government agencies, telecommunication companies and social networking organizations. Without data
centers, these organizations would lack a reliable way to access information causing an inability to provide

vital services.

The projected surge in demand, puts the data centers in a position to improve the performance and
efficiency. With the exponential growth of data from individuals and businesses alike, data centers will
continue to be an important place to store this information. As data centers become bigger, companies will
work to improve their productivity and efficiency in order to cut costs and provide the fastest service for

users.

Data centers are living, breathing, and sometimes even growing entities that constantly must adapt to
change. The length of their life depends on use, design, build, and operation. Equipment will be replaced,
changed, and may be modified to best equip your specific data center’s individual specification to balance

the total cost of ownership with risk and redundancy measures.

This design guide introduces the concept of a data center variety of data centers, ownership,
commissioning, utilization strategies and decision-making guideline regarding them, and then reaches to
data center life cycle. Each of the life cycle phases is described in a separate chapter and each chapter
reviews the main steps of each phase. Ultimately, some of the most well-known and valid data center
standards, creation phase of data centers and some authentic institutions that develop and put the stamp of

approval on data center standards are introduced.

Plan and Budget Organization in cooperation with the Ministries and Organizations of the IR of Iran is
responsible for preparing and publishing implementing guidelines and standards under article 34 of the
permanent rules of development programs of the country. In the case of this guideline, we appreciate
Information Technology Organization of Iran for their help and support. It is noteworthy that Information
Technology Organization has prepared a document called DC-100 that is for Assessments and
Certifications for Application, Platform, Compute, IT Infrastructure (ITI), Site Facility Infrastructure (SFI),

Site & Topology Services.
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