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Catalog Description:

Introduction to telecommunication systems with a focus on fiber optic technology. Covers the history, safety hazards, system
drawings and fiber matrix, jargon, fiber and copper system components, cable and fiber types and specifications, splices and
connectors, testing, overall network design, and construction methods of telecommunication systems. Includes lab activities to
reinforce/demonstrate concepts.

Credit Hour(s):
3

Lecture Hour(s):
2

Lab Hour(s):

2

Requisites

Prerequisite and Corequisite
CNST-1290: Construction Print Reading or concurrent enrollment, or departmental approval

Outcomes
Course Outcome(s):
Identify and explain specific parts of a fiber optic and copper telecommunication system.

Essential Learning Outcome Mapping:

Not Applicable: No Essential Learning Outcomes mapped. This course does not require application-level assignments that
demonstrate mastery in any of the Essential Learning Outcomes.

Objective(s):

1. Describe different types of copper and fiber optic cable.

2. Describe how performance specifications impact splices and connectors.
3. Explain the importance of termination procedures.

Course Outcome(s):
Describe common safety hazards encountered in telecommunications

Essential Learning Outcome Mapping:

Not Applicable: No Essential Learning Outcomes mapped. This course does not require application-level assignments that
demonstrate mastery in any of the Essential Learning Outcomes.
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Objective(s):

1. Explain the importance of eye protection when working with fiber
2. Describe hazards encountered in aerial construction

3. Describe hazards encountered in underground construction

Course Outcome(s):
Demonstrate splicing together two fiber optic lines and testing the line

Essential Learning Outcome Mapping:

Not Applicable: No Essential Learning Outcomes mapped. This course does not require application-level assignments that
demonstrate mastery in any of the Essential Learning Outcomes.

Objective(s):

1. Explain the process of performing a fiber optic splice

2. Demonstrate the process of performing a fiber optic splice
3. Perform a OTDR (Optical Time Domain Reflectometer) Test
4. Explain termination procedures

Course Outcome(s):
Describe legal requirements in performing work in a telecommunications system.

Essential Learning Outcome Mapping:

Not Applicable: No Essential Learning Outcomes mapped. This course does not require application-level assignments that
demonstrate mastery in any of the Essential Learning Outcomes.

Objective(s):

1. Describe National Electric Code (NEC) Telecommunications Requirements involved in Outside Plant (OSP) management.

2. Describe how the Public Utilities Commission of Ohio (PUCO) and Federal Communications Commission (FCC) impact technician
work.

Methods of Evaluation:

. Quizzes

. Written Assignments
Exams

. Lab Activities

. Participation

. Projects
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Course Content Outline:
1. History of Telecommunications
a. Telephone systems
b. Cable TV systems
c. Fiber systems
d. Wireless
e. Comparison between systems and data
2. Common Safety Hazards
a. Common construction hazards
b. Eye protection
c. Aerial construction hazards
d. Underground construction hazards
e. NEC requirements
3. System Drawings and Fiber Matrix



a. Examples of copper systems (telephone, cable television, etc.)

b. Examples of fiber systems
c. Examples of wireless systems
d. Fiber matrix and methods for tracking splicing
4. Jargon
a. Fiber optic cable
b. Outside plant installations
c¢. Termination and splicing
d. Fiber performance specifications
e. Tools
f. Fiber optic testing equipment
5. Fiber and Copper System Components
a. Copper system components
b. Fiber optic data links
c. Sources for fiber optic transmitters
d. Detectors for fiber optic receivers
e. Power budget
6. Cable and Fiber Types and Specifications
a. Copper cable types, designs, specifications
b. Fiber optic cable design
c. Fiber optic cable types
d. Choosing cables
7. Splices and Connectors
a. Performance specifications
b. Splicing optical fibers
c. Connectors
d. Termination procedures
8. Testing
a. Testing fiber lines
b. Visual inspecion
c. Optical power
d. LTDR testing
e. Testing long haul fiber lines
f. Other types of testing
9. Overall Telecommunication Network Design
a. Cabling design
b. Transmission requirements
c. Choosing/planning route
d. Project documentation
e. Permitting requirements
f. Managing a fiber projects
10. Construction Methods
a. Preparing for installation
b. Pulling/placing cable
c. Construction and cable installation
d. Termination and splicing
e. Testing installed plant
f. Administration, management, documentation
11. Legal Requirements
a. NEC Telecommunications Requirements
b. PUCO
c. FCC
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Religious Accommodation

Before reviewing the course schedule, students should carefully review the following religious accommodation policy and other
required instructional policies:

Religious Accommodation:

Students seeking an accommodation for absences permitted under Ohio's Testing Your Faith Act must provide the instructor

with written notice of the specific dates for which the student requires an accommodation and must do so not later than fourteen
(14) days after the first day of instruction. Please submit requests for accommodations at this link: https://portal2.tri-c.edu/
ReligiousAccommodation/ Religious Accommodation Form. Students with questions about their religious accommodations under
Ohio's Testing Your Faith Act may contact the College’s Office of General Counsel and Legal Services by phone at 216.987.4856 or via
email at legal@tri-c.edu.

Other Required Instructional Policies:
https://www.tri-c.edu/student-resources/curriculum/documents/syllabus-part-b.pdf

Weekly Schedule

Topics

Week 1 A. ldentify and explain specific parts of a fiber optic and copper telecommunication system.
1. Describe different types of copper and fiber optic cable.

Week 2 A. Identify and explain specific parts of a fiber optic and copper telecommunication system.
2. Describe how performance specifications impact splices and connectors.

Week 3 A. ldentify and explain specific parts of a fiber optic and copper telecommunication system.
3. Explain the importance of termination procedures.

Week 4 A. Identify and explain specific parts of a fiber optic and copper telecommunication system.
3. Explain the importance of termination procedures.

Week 5 B. Describe common safety hazards encountered in telecommunications
1. Explain the importance of eye protection when working with fiber
Week 6 B. Describe common safety hazards encountered in telecommunications
2. Describe hazards encountered in aerial construction
Week 7 B. Describe common safety hazards encountered in telecommunications
2. Describe hazards encountered in aerial construction
Week 8 B. Describe common safety hazards encountered in telecommunications
3. Describe hazards encountered in underground construction
Week 9 C. Demonstrate splicing together two fiber optic lines and testing the line
1. Explain the process of performing a fiber optic splice
Week 10  C. Demonstrate splicing together two fiber optic lines and testing the line
2. Demonstrate the process of performing a fiber optic splice
Week 11 C. Demonstrate splicing together two fiber optic lines and testing the line
3. Perform a OTDR (Optical Time Domain Reflectometer) Test
Week 12 C. Demonstrate splicing together two fiber optic lines and testing the line
4. Explain termination procedures
Week 13 D. Describe legal requirements in performing work in a telecommunications system.
1. Describe National Electric Code (NEC) Telecommunications Requirements involved in Outside Plant (OSP)

management.

Week 14  D. Describe legal requirements in performing work in a telecommunications system.
1. Describe National Electric Code (NEC) Telecommunications Requirements involved in Outside Plant (OSP)
management.

Week 15  D. Describe legal requirements in performing work in a telecommunications system.
2. Describe how the Public Utilities Commission of Ohio (PUCO) and Federal Communications Commission (FCC)
impact technician work.

Week 16  Final Exam

The Course Schedule is subject to change due to pedagogical needs, instructor discretion, parts of term, and unexpected events.

Required/Recommended Readings
Hayes, J. The FOA reference guide to outside plant fiber optics


https://portal2.tri-c.edu/ReligiousAccommodation/
https://portal2.tri-c.edu/ReligiousAccommodation/
https://www.tri-c.edu/student-resources/curriculum/documents/syllabus-part-b.pdf
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Resources for the Instructor
Hayes, J. (2019) The FOA reference guide to outside plant fiber optics, The Fiber Optic Association, Inc.

Hayes, J. (2016) The FOA reference guide to fiber optic network design, The Fiber Optic Association, Inc.

Smith, W. J. (2023) Modern optical engineering, McGraw Hill.

Hayes, J. (2024) FOA reference guide to fiber optics, The Fiber Optic Association Inc.

National electric code. (2022). National Fire Protection Association,
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