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Day 1
OVERVIEW

* Grounding concepts for the telecommunications industry
* How the telecommunications industry developed the con-
cept of “Single Point Ground” system

» Utilization of banks of batteries and their grounding in a
telecommunication site

* How to ground telecommunications towers.

* How to ground equipment and communications antennas
installed on a communications tower

* Proper ground resistance values required by the telecom-
munications industry

* The most common grounding electrodes utilized in a
telecommunications site

* Proper grounding and bonding of equipment installed in a
telecommunications rack.

* The "Master Ground Bar” and other auxiliary copper bars
used in the telecommunications industry and their proper
grounding.

» Review of four case histories performed in cellular and
digital microwave sites

SESSION 1: ELECTRICAL GROUNDING OVERVIEW

* Grounding - Definitions

* Grounding methods used in the telecommunications
industry

* Grounding practices for cellular and digital microwave
sites

* System grounding for transformers used in a communica-
tions site

* Telecommunications single point grounding

* Why the telecommunications industry uses a solid
grounding system

* Impedance grounding for a telecommunication tower

* Why ground circuits and systems

* Grounding systems options for a telecommunications site
* Grounded systems

* The telecommunications Industry TIA/EIA cabling
grounding

SESSION 2: GROUNDING ELECTRODE SYSTEM

* Grounding Electrodes: construction and installation
* Ground resistance and resistivity

* Grounding electrode conductor

* Electrical grounding and corrosion

» Materials-splicing

* Installation and protection

* Sizing the grounding electrode conductor

INDUSTRIAL ELECTRICITY TRAINING

SESSION 3: SYSTEM GROUNDING

* Circuit grounding

* Why systems and circuits are grounded
* Grounded conductor

* Direct current systems

* Alternating-current system

* Systems less than 50 volts

* Grounding of transformers

» Grounding for telecommunications site

SESSION 4: TOWER INSTALLATIONS

* Self-supporting tower installations

* Bonding the tower ground to the central office ground
* Pole mounted antennas

* Antenna towers mounted on top of buildings
 Antennas and connecting coaxial transmission lines and
waveguides

* Protection of radio equipment

* Guyed tower installation

* Pole mounted installation

* Building mounted installation

SESSION 5: TELECOMMUNICATIONS ELECTRICAL BONDING SYSTEM
* Equipment bonding and grounding

* Rack bonding

* Major requirements: leakage current, proper sizing

* Generators

* Transformers

 UPS systems: Online, standby, line interactive, alternative
* Installation

* Sizing the equipment grounding

* [dentification of the equipment grounding conductor

* Electric shock

* Grounding and electric shock

SESSION 6: TELECOMMUNICATIONS STAND-BY/EMERGENCY
GENERATORS

* Separately derived systems (SDS)

* When an emergency generator is not a SDS
* Main bonding jumper

* Portable generators

* Vehicle-mounted generators



Day 2

SESSION 7: LIGHTNING PROTECTION SYSTEM FOR A
TELECOMMUNICATIONS SITE

* The phenomenon of lightning

* Development of lightning flash

* Flash parameters

* Lightning- characteristics

* Electrical effects

* Basic protection requirements

* Protection systems

* Electro-geometric method

* Tower lightning protection system

* Rolling sphere concept

* Lightning protection system specifications

SESSION 8: TELECOMMUNICATIONS INDUSTRY GROUNDING

PRACTICES

* Telecommunication site grounding
* Single point ground system

* Grounding subsystems

* Exterior ground ring

* Exterior structural metal elements
* Interior ground ring- halo ground

» Master ground bar

* Cable entrance ground bar

* Telecommunications closets

* Cable trays or raceways

* Low frequency networks

* High frequency networks

* Waveguides grounding

» Racks, cabinets and enclosures

* Central office battery system

SESSION 9: GROUNDING AGAINST ELECTROMAGNETIC
INTERFERENCE (EMI/ESD/RFI)

* Electronic equipment grounding

* Introduction and definitions

* Telecommunication rooms and cclosets

* Data processing equipment grounding

* Electronic security equipment grounding

* EMI (Electromagnetic Interference)

* Inductive, capacitive and radiation coupling
* RFI (Radio Frequency Interference)

* Electrostatic discharge

* Shields grounding

* Cable shielding and grounding

* Coaxial cables

* Telephone lines

SESSION 10: TELECOMMUNICATIONS EQUIPMENT PROTECTION
* System reference zero

* Detection of a faulty neutral-ground system

* Sizing wiring to meet computer industry standards

* Grounding line treatment devices

« Transient overvoltage protector grounding

* Gas tubes

* Metal oxide varistors

* Silicon avalanche diodes

* Data lines grounding- RS232

CASE HISTORIES - Case histories included: Four
Telecommunications Case Histories will be reviewed and
analyzed.

STANDARDS AND CODES REFERENCES FOR THIS COURSE
 National Electrical Code/IEEE Standards/ANSI Stds,
Industry STDS

* Canadian Standards Association:

- CSA Grounding and Bonding (C22.1 E98, Section 10)
- CSA Protection and Control (C22.1 E98, Section 14)

- CSA Installation of Electrical Equipment (C22.1 E98,
Section 26)

- CSA Electrical Communication Equipment (C22.1 E98,
Section 60)

* Canadian Electrical Code:

- Bonding and Grounding of Electrical Equipment (C22.2
No. 0.4 EM1982 R1993)

- Grounding and Bonding Equipment (C22.2 No. 41
EM1987 R1993) (C22.2 No. 0.4 EM1982 R1993)

- NEC National Electrical Code

REFERENCES

« Communications:

* TIA/EIA - 568: Commercial building telecommunications
cabling standard

* TIA/EIA - 607: Commercial building grounding and
bonding requirements for telecommunications

* ISO/IEC IS 11801: Generic cabling for customer premis-
es

 BICSI: BICSI telecommunications cabling installation
manual

» BICSI: BICSI customer-owned outside plant design man-
ual (CO-OSP)

COURSE TIMETABLE FOR BOTH DAYS:

* START: 8:00 AM

« COFFEE BREAK: 10:00 AM

« LUNCH: 12:00 PM

« REFRESHMENT BREAK: 2:30 PM
« ADJOURNMENT: 4:30 PM






