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INDUSTRIAL CONTROL SYSTEMS TECHNOLOGY 

(ICST) AS A CAREER 
 

Quality of life advancement, graduating from the Industrial Control Systems Technology Program (ICST) offers 
you a unique opportunity and will provide a strong foundation of technical knowledge in industrial automation.  
There is a high demand in industry for operators, maintenance technicians, field representatives and engineering 
support technicians with the instrumentation and process control skills this program provides. You will have an 
excellent understanding electrical, electronic, pneumatic and hydraulic theory as well as the devices that regulate 
and control them. You will understand the physics of pressure, fluid flow, temperature, motion and the devices used 
in industry to sense, transmit and control these elements.  In the ICST Lab you will be trained of the state of art 
technology that is utilized in industry today as well as standard technology that is relevant to our regional industries 
i.e. programmable logic controls (PLC’s), pneumatics control systems and more. Also for you to be successfully in this 
field requires a need for good communication skills, time management skills, organizational skills, mobility and be 
able to critically think though a problem to arrive at a solution. Pay attention to detail, be able to prioritize their work 
and be curious--always wanting to learn new things. Typical jobs include power generation (operators & technicians), 
pulp and paper (operators & technicians), medical (equipment technicians), manufacturing (operators & technicians), 
marine (technicians), food processing (electrical and process control technicians), oil and gas refineries (operators & 
technicians), chemical plants (operators & technicians) and the list goes on. The average entry level job pay is in the 
mid $20 an hour range, plus benefits. Industrial automation has a real need for the skills that this program provides. 
If you are starting your career or would like to upgrade your present skill level this program offers you this 
opportunity. 

 
The certificate program is designed for those who can’t take the time for a full degree program or professionals 

seeking additional training.  The full degree program is best for those individuals seeking a career in the ICST field. 
There will be a challenge system in place that will give you credit for past schooling and life experiences. 
 

 

The GHC Industrial Control Systems Technology program offers an associate’s degree in Industrial Control Systems 
Technology, several different certificates, and is currently working with Labor & Industry to sanction union labor 
standards.   This is a hybrid program consisting of online lectures, virtual labs and physical labs, the physical lab 
location is at Satsop Training and Development Park in Elma, Washington.  More information on the program is 
available from Industrial Control Systems Technology instructor Fred Hennige at (253) 929-6633 

Salary Expectations 

For job opportunities and salary expectations, please see: http://www.workforceexplorer.com/ 

What Do I Need To Do First? 

 Apply for Admission  (https://admissions.ctc.edu/applicant/welcome.cfm) 

 Request Official Transcripts from high school, previous colleges or GED certificate.  Have them sent directly to 

GHC. 

 Take the College Placement Test (CPT).  Make an appointment at GHC Counseling Center (360-538-4099 or 

toll-free 1-800-562-4830).  The CPT is not required if 100 level English and math were completed at another 

college. 

 Meet with an entry advisor. 



 

INDUSTRIAL CONTROL SYSTEMS TECHNOLOGY (ICST) 

Associate in Applied Science Degree 
Recommended Preparation for ICST programs: 

Prerequisite requirements must be fulfilled prior to enrollment in most required program courses. Prerequisite 

requirements are listed together with course titles and descriptions of required program courses in this catalog. 

 

Prerequisite Requirements:  Place in MATH 095 or MATH 098 or instructor permission is required prior to enrollment in 
core courses in this program. 
 

Core Courses                Credits 

ICST 101  Introductions to Industrial Control Systems 3 

ICST 102  Industrial Safety & Health (OSHA) Standards 3 

ICST 103  AC/DC Fundamentals 6 

ICST 104  Electrical/Electronic/Digital Control Devices 6 

ICST 105  Basic Programmable Logic Controllers (PLC) 6 

ICST 106  Basics of Industrial Control Systems 6 

ICST 107  Process Controls Fundamentals 6 

ICST 201  Adv. Programmable Logic Controllers (PLC) 6 

ICST 202  Control Valves and Pumps 6 

ICST 203  Control System Tuning and Data Acquisition 6 

ICST 204  Hierarchical Control Systems 6 

ICST 205  Digital Controls 6 

ICST 206  Advanced Automated Systems 6 

 Credits Required  72 

Support Courses 

CHEM& 121  Introduction to Chemistry 5 

CIS 110  Introduction to Programming 5 

ENVS&  100  Survey of Environmental Science 5 

MATH& 141  Precalculus I 5 

PHYS& 121  General Physics 5 

 Credits Required  25 

General Education Courses 

ENGL 095  Writing Fundamentals 
or 

ENGL& 101  English Composition 5 
or 

ENGL 150  Vocational/Technical and Business Writing (Preferred) 
 

PSYC& 100  General Psychology 
or 

PSYCH 106  Applied Psychology 3-5 
or 

SOC& 101  Introduction to Sociology 

 Credits Required  8-10 

 Minimum Credits Required  105+ 

  3 PE credits 
Grays Harbor College complies with all Federal and State rules and regulations and does not discriminate on the basis of race, color, 

creed, religion, national origin, sex, sexual orientation, age, marital status, disability, or status as a disabled or Vietnam era veteran. 

 



 

 

INDUSTRIAL CONTROL SYSTEMS TECHNOLOGY (ICST) 

Certificate of Completion 
Recommended Preparation for ICST programs: 

Prerequisite requirements must be fulfilled prior to enrollment in most required program courses. Prerequisite 

requirements are listed together with course titles and descriptions of required program courses in this catalog. 

 

Prerequisite Requirements:  Place in MATH 095 or MATH 098 or instructor permission is required prior to enrollment in 
core courses in this program. 
 

Core Courses                Credits 

ICST 101  Introductions to Industrial Control Systems 3 

ICST 102  Industrial Safety & Health (OSHA) Standards 3 

ICST 103  AC/DC Fundamentals 6 

ICST 104  Electrical/Electronic/Digital Control Devices 6 

ICST 105  Basic Programmable Logic Controllers (PLC) 6 

ICST 106  Basics of Industrial Control Systems 6 

ICST 107  Process Controls Fundamentals 6 

 Credits Required  36 

Support Courses 

CHEM& 121  Introduction to Chemistry 5 

CIS 110  Introduction to Programming 5 

ENVS&  100  Survey of Environmental Science 5 

MATH& 141  Precalculus I 5 

PHYS& 121  General Physics 5 

 Credits Required  25 

General Education Courses 

ENGL 095  Writing Fundamentals 
or 

ENGL& 101  English Composition 5 
or 

ENGL 150  Vocational/Technical and Business Writing (Preferred) 
 

PSYC& 100  General Psychology 
or 

PSYCH 106  Applied Psychology 3-5 
or 

SOC& 101  Introduction to Sociology 

 Credits Required  8-10 

 Minimum Credits Required  64 

 
Grays Harbor College complies with all Federal and State rules and regulations and does not discriminate on the basis of race, color, 

creed, religion, national origin, sex, sexual orientation, age, marital status, disability, or status as a disabled or Vietnam era veteran. 

 



 

 

ICST LEVEL 1 

Certificate of Achievement 
Recommended Preparation for ICST programs: 

Prerequisite requirements must be fulfilled prior to enrollment in most required program courses. Prerequisite 

requirements are listed together with course titles and descriptions of required program courses in this catalog. 

 

Prerequisite Requirements:  Place in MATH 095 or MATH 098 or instructor permission is required prior to enrollment in 
core courses in this program. 
Core Courses                Credits 

ICST 101  Introductions to Industrial Control Systems 3 

ICST 102  Industrial Safety & Health (OSHA) Standards 3 

ICST 103  AC/DC Fundamentals 6 

 Credits Required  12 

ICST LEVEL 2 

Certificate of Achievement 
Recommended Preparation for ICST programs: 

Prerequisite requirements must be fulfilled prior to enrollment in most required program courses. Prerequisite 

requirements are listed together with course titles and descriptions of required program courses in this catalog. 

 

Prerequisite Requirements:  Place in MATH 095 or MATH 098 or instructor permission is required prior to enrollment in 
core courses in this program. 
Core Courses                Credits 

ICST 104  Electrical/Electronic/Digital Control Devices 6 

ICST 105  Basic Programmable Logic Controllers (PLC) 6 

 Credits Required  12 

ICST LEVEL 3 

Certificate of Achievement 
Recommended Preparation for ICST programs: 

Prerequisite requirements must be fulfilled prior to enrollment in most required program courses. Prerequisite 

requirements are listed together with course titles and descriptions of required program courses in this catalog. 

 

Prerequisite Requirements:  Place in MATH 095 or MATH 098 or instructor permission is required prior to enrollment in 
core courses in this program. 
Core Courses                Credits 

ICST 106  Basics of Industrial Control Systems 6 

ICST 107  Process Controls Fundamentals 6 

 Credits Required  12 

 

Grays Harbor College complies with all Federal and State rules and regulations and does not discriminate on the basis of race, color, 

creed, religion, national origin, sex, sexual orientation, age, marital status, disability, or status as a disabled or Vietnam era veteran. 

 



 

 

 

ICST LEVEL 4 

Certificate of Achievement 
Recommended Preparation for ICST programs: 

Prerequisite requirements must be fulfilled prior to enrollment in most required program courses. Prerequisite 

requirements are listed together with course titles and descriptions of required program courses in this catalog. 

Core Courses                Credits 

ICST 201  Adv. Programmable Logic Controllers (PLC) 6 

ICST 202  Control Valves and Pumps 6 

 Credits Required  12 

ICST LEVEL 5 

Certificate of Achievement 
Recommended Preparation for ICST programs: 

Prerequisite requirements must be fulfilled prior to enrollment in most required program courses. Prerequisite 

requirements are listed together with course titles and descriptions of required program courses in this catalog. 

Core Courses                Credits 

ICST 203  Control System Tuning and Data Acquisition 6 

ICST 204  Hierarchical Control Systems 6 

 Credits Required  12 

ICST LEVEL 6 

Certificate of Achievement 
Recommended Preparation for ICST programs: 

Prerequisite requirements must be fulfilled prior to enrollment in most required program courses. Prerequisite 

requirements are listed together with course titles and descriptions of required program courses in this catalog. 

Core Courses                Credits 

ICST 205  Digital Controls 6 

ICST 206  Advanced Automated Systems 6 

 Credits Required  12 

 
Grays Harbor College complies with all Federal and State rules and regulations and does not discriminate on the basis of race, color, 

creed, religion, national origin, sex, sexual orientation, age, marital status, disability, or status as a disabled or Vietnam era veteran. 

 



INDUSTRIAL CONTROL SYSTEMS TECHNOLOGY 
PROGRAM COURSE DESCRIPTIONS 

CHEM& 121 5 Credits 

Introduction to Chemistry 

Prerequisites:  A grade of ñC-ñ or better in MATH 095 or 

placement in MATH 098. 
A survey of general chemistry principles and applications, including 

nuclear chemistry.  This course is intended for students preparing for 

CHEM& 141, as well as for pre-allied health and natural resources 

students.  This course, with CHEM& 131, constitutes a terminal 

sequence in chemistry and does not prepare one for advanced courses 

in the field.  4 lecture hours; 2 lab hours.  Satisfies science or lab 

requirement area B distribution or specified elective for the AA 

degree. 

CIS 110 5 Credits 

Introduction to Programming 

Prerequisites:  MATH 098 or placement in MATH& 107 or 

higher; CIS 102 or concurrent enrollment; access to a 

computer capable of running the working edition of VB 

included with textbook.  Basic knowledge of using computers 

(saving and copying files, using email). 
This course is designed to introduce students to computer 

programming.  While Visual Basic is used as the programming 

language, the focus of the course is on general programming 

techniques and concepts that apply to most programming languages.  

Topics include; the event-driven program model, developing single-

form applications, calculations and data manipulations, decision 

structures, repetition structures, procedures and functions.  Students 

will design, code and debug programs of increasing complexity 

during the course.  4 lecture hours; 2 lab hours.  Satisfies specified 

elective requirement for the AA degree. 

ENGL 095 5 Credits 

Writing Fundamentals 

Prerequisite:  Appropriate English placement score or a 

grade of ñC-ñ or better in ENGL 060. 
ENGL 095 is a developmental course that focuses on a review of 

writing fundamentals including organization, sentence structure and 

usage, vocabulary, spelling, and grammar.  Writing assignments are 

generally limited to the paragraph.  Skills gained in this course should 

help students improve their ability to write logically developed short-

essay tests and brief, formal summaries and reports.  5 lecture hours. 

ENGL&  101 5 Credits 

English Composition I 

Prerequisite:  Appropriate English placement test score or a 

grade of ñC-ò or better in ENGL 095. 
ENGL 101 emphasizes the basic rhetorical principles and 

development of expository and argumentative prose. Included is an 

introduction to the research methods necessary for evidence-backed 

writing. Skills gained in this course should help students improve 

their performance of such tasks as writing for a variety of purposes 

and audiences, as well as writing informative and persuasive essays 

and research-backed reports, projects and papers. 5 lecture hours. 

Satisfies writing skills requirement for the AA degree. 

ENGL  150 5 Credits 

Vocational/Technical and Business Writing 

Recommended Preparation:  Competence in basic computer 

operation or concurrent enrollment in CIS 100. 

Prerequisite:  Appropriate English placement score or a 

grade of ñC-ò or better in ENGL 095. 
This course is designed for both vocational/technical and business 

students. It emphasizes written and oral communication required in 

the world of work. Major topics include business letters and 

memorandums, formal and informal reports, computer graphics, basic 

principles of technical writing, and oral presentations. 5 lecture hours. 

Vocational program course. May be used as a general elective in the 

AA degree. 

ENVS& 100 5 Credits 

Survey of Environmental Science 

Recommended Preparation: ENGL 095 or placement in 

ENGL& 101; placement in MATH 098. 
A course addressing the nature of the physical environment and 

changes in the environment caused by people.  Fundamental 

considerations of matter and energy are followed by studies of human 

population dynamics, food supplies, hazardous chemicals, air and 

water pollution, geological and energy resources, and problems 

associated with storing waste.  5 lecture hours.  Satisfies science 

distribution area C requirement or specified elective for the AA 

degree. 

ICST 101 5 Credits 

Introduction to Industrial Control Systems 

Prerequisite(s): Instructor permission  
This is an introduction/overview of the ICST program. This program 

encompass a variety of disciplines: Electrical, Mechanical, 

Electronics, fluid dynamics, pressure dynamics, thermodynamics, 

programmable logic controllers (PLCs), computer technology, 

communication networks, human machine interface (HMI), 

distributive control systems (DCS) & (DDS), process controllers ï 

closed and open loop, electronic and pneumatic controllers, 

calibration/troubleshooting and test equipment operational skills. 

After completing this course you will have a basic understanding of 

the disciplines encountered in industrial Control Systems 

Technology.  2 lecture hours, 4 lab hours.   

ICST 102 3 Credits 

Industrial Safety/Health ñOSHAò Standards 

Prerequisite(s): Instructor permission or completion of ICST 

101  
This is 30 hour minimum General Industry Outreach Occupational, 

Safety & Health Association (OSHA) Certification course. This 

course will cover: Introduction to OSHA, Hazard Communications, 

Materials Handling (N), Personal Protective Equipment (I), Electrical 

(S), Exit Routes, Emergency Action plans, Fire Prevention Plans and 

Fire Protection (E & L), Walking and Working Surfaces (D), 

Hazardous Materials (H), Permit-Required Confined Spaces (J), 

Lockout/Tagout (J), Fall Protection, Machine Guarding (o), and 

Introduction to Industrial Hygiene/Bloodborne Pathogens (Z). Other 

OSHA standards may be included to meet studentôs specific job skill 

requirements.  3 lecture hours.   



INDUSTRIAL CONTROL SYSTEMS TECHNOLOGY 
PROGRAM COURSE DESCRIPTIONS 

ICST 103 6 Credits 

AC/DC Fundamentals 

Prerequisite(s): ICST 102 and/or Instructor permission  
The students will develop of a working knowledge of the basic 

principles of Alternating Current (AC) and Direct Current (DC) 

theory. This course also covers the principles and applications of 

alternating current (AC), including frequency, reactance, impedance, 

and resonance. The principles and applications of direct current (DC), 

which includes the purpose and operation of such devices as resistors, 

capacitors, inductors and the test equipment used to measure such 

components. Students will learn discrete semiconductor devices are 

constructed, how to handle them, how diodes, bipolar transistors, 

SCRôs, FET S, and thyristors operate and how to use them in 

practical circuits. Students will have exposure to transformers and 

filter circuits (low-pass, high pass, band-stop and band-pass), and the 

application of Ohmôs Law, Jouleôs Law, Kirchhoffôs Current and 

Voltage Law. As well as the construction of circuits to verify 

electronic theory provide the knowledge necessary to build the 

foundation for a thorough understanding of electrical and electronic 

components. This is a hybrid course which utilizes distant learning, 

lecture and, virtual/physical labs.  3 lecture hours, 6 lab hours.  

ICST 104 6 Credits 

Electrical/Electronic/Digital Devices 

Prerequisite(s): ICST 103 and/or Instructor permission  
This is an introduction electrical devices i.e. relays, counters, timers, 

solenoids, motors, motor contactors & overload protection, limit 

switches, proximity switches, photo cells, and other control devices.  

Electronic components that deal with digital devices such as logic 

devices, microprocessors, digital to analog convertors, multiplexers, 

counters, timers and other electronic devices used in industry. This 

course also covers ladder logic versus PLC logic controls, numbering 

systems, logic gates and Boolean algebra. This Hybrid course 

includes distant learning, virtual lab, physical lab and an introduction 

to the physical lab safety regulations and functions. 3 lecture hours, 6 

lab hours.   

ICST 105 6 Credits 

Basics of Programmable Logic Controllers (PLCôs) 

Prerequisite(s): ICST 104 and/or Instructor permission  
This course is a skill-building opportunity to develop a solid 

fundamental knowledge in PLC systems and terminology. Students 

will be introduced to past and present system technology components 

and functionality and will have an opportunity to use software to 

perform basic system configurations and tasks.  3 lecture hours, 6 lab 

hours.  Vocational program courses.  May be used as a general 

elective in the AA degree. 

ICST 106 6 Credits 

Basics of Industrial Control Systems 

Prerequisite(s): ICST 105 and/or Instructor permission  
This course also covers the various types of industrial controls: 

analog and digital signals, regulator and follow-up control systems, 

process control and process controllers, servomechanisms, event 

driven operations, time-driven operations, ladder diagrams, numerical 

control, robot, motor control, centralized control and distributed 

control systems. 3 lecture hours, 6 lab hours.   

ICST 107 6 Credits 

Process Control Fundamentals 

Prerequisite(s): ICST 106 and/or Instructor permission  
This is an introduction to basic process control concepts and 

terminology. This course looks a closed-loop control systems i.e. 

components in a closed-loop system, and signals. P,I & D control 

modes, feedback, feedforward, ratio, cascade controls, benefits of 

automatic control, loads and changes in a control system, three 

control objective, three criteria of good control, reading PI&D 

drawing and loop diagrams. This course also covers the various types 

of control: analog and digital signals, regulator and follow-up control 

systems, process control and process controllers, servomechanisms, 

event driven operations, time-driven operations, ladder diagrams, 

numerical control, robot, centralized control and distributed control 

systems. Methods for tuning closed loop system.  3 lecture hours, 6 

lab hours.   

ICST 201 6 Credits 

Advanced PLCôs 

Prerequisite(s): ICST 107 and/or Instructor permission  
This course covers the state of the art PLC control system and 

utilizing advanced protocols and devices. Develop an awareness of 

the different types of network communications. Network 

communication includes: DeviceNet, ControlNet, Fieldbus, Rs232, 

Ethernet, Token Ring, SCADA, Wireless and others.  .  3 lecture 

hours, 6 lab hours.   

ICST 202 6 Credits 

Control Valves and Pumps 

Prerequisite(s): ICST 201 and/or Instructor permission  
This course covers control valves, control valve actuators and pumps. 

Students will be able to determine a variety of control valve 

applications and types. Students will be able to differentiate the 

different application methods i.e. dispensing, dissipating and 

distributing. Types of control valves: rotary, ball, plug, etc. and the 

different types of actuators: diaphragm, piston, electromechanical, 

etc. Students will have a working knowledge of pump and valve 

dynamics, i.e. cavitation, valve hammer, and valve and pump 

characteristics. Develop troubleshooting, preventive maintenance and 

proactive maintenance techniques.  3 lecture hours, 6 lab hours.   

ICST 203 6 Credits 

Controls Systems Tuning & Data Acquisition 

Prerequisite(s): ICST 202 and/or Instructor permission  
This course reviews the tuned performance of the control system and 

defines various methods of achieving the acquisition of data required 

to monitor system output and performance.  Most process control 

operating software has data acquisition Graphic User Interface (GUI) 

as a component. This course will also look at separate Graphic User 

Interfaces (GUI). This course will look at two industry standards; 

Wonderware and Rockwell Automation. .  3 lecture hours, 6 lab 

hours.   



INDUSTRIAL CONTROL SYSTEMS TECHNOLOGY 
PROGRAM COURSE DESCRIPTIONS 

ICST 204 6 Credits 

Hierarchical Control Systems 

Prerequisite(s): ICST 203 and/or Instructor permission  
This is an introduction/overview of the ICST program. This program 

encompass a variety of disciplines: Electrical, Mechanical, 

Electronics, fluid dynamics, pressure dynamics, thermodynamics, 

programmable logic controllers (PLCs), computer technology, 

communication networks, human machine interface (HMI), 

distributive control systems (DCS) & (DDS), process controllers ï 

closed and open loop, electronic and pneumatic controllers, 

calibration/troubleshooting and test equipment operational skills. 

After completing this course you will have a basic understanding of 

the disciplines encountered in industrial.  3 lecture hours, 6 lab hours. 

ICST 205 6 Credits 

Digital Control 

Prerequisite(s): ICST 204 and/or Instructor permission  
This is course will look at digital history and capabilities, data 

logging, Direct Digital Control (DDC), Supervisory Digital Control, 

and hierarchy concepts. .  3 lecture hours, 6 lab hours.   

ICST 206 6 Credits 

Advanced Automated Systems 

Prerequisite(s): ICST 205 and/or Instructor permission  
The overall automation of an industrial process involves not only 

designing the control system, but also establishing plant operating 

procedures and, hence, plant economics. It is important that the 

student gain some insight into and appreciation of the broad 

philosophical and conceptual framework that forms the basis of the 

architecture of control systems. This course describes the functions to 

be accomplished. The technologies required, and the manner in 

which the system can be structured. This is a covers process control 

and process management. .  3 lecture hours, 6 lab hours.   

MATH& 141 5 Credits 

Precalculus I 

Prerequisites:  A:  A grade of ñC+ò or better in MATH 098 or 

appropriate placement score or instructor permission. 
MATH& 141 and MATH& 142 are designed for transfer students 

majoring in Engineering, Science and Mathematics.  One of the goals 

of these courses is to prepare students for the more challenging 

problems they will encounter as they move on to calculus and more 

advanced science courses.  In addition to the prerequisite, it is 

assumed that students have a working knowledge of the material 

from MATH 098.  Material covered in 141 includes coordinate 

systems, functions, inverse functions, exponentials and logarithms.  

Applications are drawn from the physical, life, and engineering 

sciences.  4 lecture hours; 2 lab hours.  Satisfies the quantitative skills 

requirements, science distribution area F requirements, or specified 

elective for the AA degree. 

PHYS& 121 5 Credits 

General Physics I 

Prerequisites:  MATH& 142 or concurrent enrollment in 

MATH& 142 or instructor permission. 
This course covers the first term of the general physics program.  It 

partially satisfies the pre-curriculum requirements in medicine, 

dentistry, forestry, and related fields.  The main topic studied is 

mechanics including motion, energy and momentum.  Problem 

solving and laboratory practices are integrated with this work.  5 

lecture hours; 2 lab hours.  Satisfies science or lab requirement area E 

distribution requirement or specified elective for the AA degree. 

PSYC&  100 5 Credits 

General Psychology 

Recommended Preparation:  Placement in ENGL& 101. 
An introduction to psychology utilizing lectures and group exercises. 

Deals with the psychology of behavior, development, learning, 

cognition, motivation and emotion, perception, memory, and both 

normal and abnormal personalities. Provides an overview of modern 

psychology in terms of biological, social and intrapsychic factors. 5 

lecture hours. Satisfies social science distribution area D requirement 

or specified elective for the AA degree. 

PSYCH  106 3 Credits 

Applied Psychology 
Applications of theory and current research in psychology with major 

topics of personality, decision making, communications, motivation, 

learning and the workplace. Focuses on individual and group thought 

and behavior in the world of work. Emphasis is placed on change, 

personal and professional growth. 3 lecture hours. May be used as a 

general elective in the AA degree. 

SOC&  101 (formerly SOC 110) 5 Credits 

Introduction to Sociology 

Recommended Preparation:  ENGL 095 or placement in 

ENGL& 101. 
An introduction to the principles, concepts, theories and methods of 

the sociological perspective. Emphasis is placed upon relating 

sociological ideas to national, community, and individual levels. 5 

lecture hours. Satisfies social science distribution area C requirement 

or specified elective for the AA degree. 

 

 

 



Industrial Control Systems Technology Program (ICST)  
Program Goals and Objectives 

ICST 101, Introduction to Industrial Control Systems: To meet the course standards and demonstrate the ability to meet 

the outcomes expectation of this course (A3-Competency in the Discipline, B3-Literacy, C4-Critical Thinking, D4-Social and 

Personal Responsibly, E4-Information Use), the student will be able to: 

 Apply the fundamentals of electrical/electronic theory. (A,B,C,D,E) 

 Explain the physical dynamics of fluid flow, pressure, and thermodynamics. (A,B,C,D,E) 

 Discuss the fundamentals of computer technology. (A,B,C,D,E) 

 Apply the fundamentals of Programmable Logic Controller (PLC). (A,B,C,D,E) 

 Discuss the fundamentals of communication networks utilized in industry. (A,B,C,D,E) 

 Define the fundamentals of process control theory. (A,B,C,D,E) 

 Discuss the fundamentals of the different type of control system in industry today. (A,B,C,D,E) 

 Apply the basic techniques used in problem solving and troubleshooting. (A,B,C,D,E) 

ICST 102 -Industrial Safety/Health ñOSHAò Standards: To meet the course standards and demonstrate the ability to meet 

the outcomes expectation of this course (A3-Competency in the Discipline, B3-Literacy, C4-Critical Thinking, D4-Social and 

Personal Responsibly, E4-Information Use), the student will be able to: 

 Define the purpose of the Occupational, Safety & Health Association (OSHA). (A,B,C,D,E) 

 Recognize the hazards of walking and working surfaces. (A,B,C,D,E) 

 Recognize the hazards of electricity. (A,B,C,D,E) 

 Recognize the hazards of material handling. (A,B,C,D,E) 

 Recognize the hazards of hazards of confined spaces. (A,B,C,D,E)  

 Recognize the hazards of fall protection. (A,B,C,D,E) 

 Recognize the hazards of machine guarding. (A,B,C,D,E) 

 Identify hazardous material. (A,B,C,D,E) 

 Discuss and identify hazardous communications. (A,B,C,D,E) 

 Interpret what personal protective equipment is required for a specific task. (A,B,C,D,E) 

 Recognize the importance of exit routes, emergency action plans, fire prevention plans, and fire protection. (A,B,C,D,E) 

 Define and recognize industrial hygiene and Bloodborne pathogens safety requirements. (A,B,C,D,E)  

 Identify the minimum requires concerning OSHAôs Lockout/Tagout procedures. (A,B,C,D,E) 

 ICST 103 - AC/DC Fundamentals: To meet the course standards and demonstrate the ability to meet the outcomes 

expectation of this course (A3 -Competency in the Discipline, B3 -Literacy, C3 -Critical Thinking, D3 -Social and Personal 

Responsib ly, E4 -Information Use), the student will  be able to:  
 Describe the fundamentals of electrical/electronic theory. (A,B,C,D,E) 

 Apply AC dynamics, including frequency, reactance, impedance, and resonance. (A,B,C,D,E) 

 Apply DC dynamics, including the purpose and operation of such devices as resistors, capacitors, and inductors. 

(A,B,C,D,E) 

 Describe the fundamentals of diodes, bipolar transistors, SCRôs, FET S, and thyristors operate and how to use them in 

practical circuits. (A,B,C,D,E)   

 Describe the fundamentals of Ohmôs Law, Jouleôs Law, Kirchhoffôs Current and Voltage Law. (A,B,C,D,E) 

ICST 104 - Electrical/Electronic/Digital Devices: To meet the course standards and demonstrate the ability to meet the 

outcomes expectation of this course (A4-Competency in the Discipline, B4-Literacy, C3-Critical Thinking, D3-Social and 

Personal Responsibly, E3-Information Use), the student will be able to: 

 Define and apply AC input and output control devices. (A,B,C,D,E) 

 Define and apply DC control devices. (A,B,C,D,E) 

 Define and apply logic gates i.e. AND, OR Exclusive OR and others. (A,B,C,D,E) 

 Explain the microprocessors and their supporting components. (A,B,C,D,E) 

 Apply the fundamentals of Programmable Logic Controller (PLC). (A,B,C,D,E)  

 Demonstrate the basic techniques used in problem solving and troubleshooting. (A,B,C,D,E) 



 

ICST 105 - Basics of Programmable Logic Controllers: To meet the course standards and demonstrate the ability to 

meet the outcomes expectation of this course (A4-Competency in the Discipline, B3-Literacy, C3-Critical 

Thinking, D3-Social and Personal Responsibly, E4-Information Use), the student will be able to: 
 Translate electrical ladder logic to PLC logic. (A,B,C,D,E) 

 Apply and establish different types of communications (A,B,C,D,E) 

 Configure Input and output devices (A,B,C,D,E) 

 Identify address and organize data tables (A,B,C,D,E) 

 Apply programming instructions. (A,B,C,D,E) 

 Define and control program flow. (A,B,C,D,E) 

 Convert integer values to and from binary coded decimal values. (A,B,C,D,E) 

 Select and program mathematical, compare, and manipulation of instructions. (A,B,C,D,E) 

 Apply basic techniques used in problem solving and troubleshooting. (A,B,C,D,E) 

ICST 106 ï Basics of Industrial Control Systems: To meet the course standards and demonstrate the ability to meet the 

outcomes expectation of this course (A4-Competency in the Discipline, B4-Literacy, C4-Critical Thinking, D3-Social and 

Personal Responsibly, E4-Information Use), the student will be able to: 

 Recognize a variety of control systems utilized by industry today. (A,B,C,D,E)  

 Discuss and analyze different control methodology. (A,B,C,D,E) 

 Describe the benefits of automatic control. (A,B,C,D,E) 

 Describe the fundamentals of the different type of control system in industry today. (A,B,C,D,E) 

 Describe the basic techniques used in problem solving and troubleshooting. (A,B,C,D,E) 

ICST 107 ï Process Control Fundamentals: To meet the course standards and demonstrate the ability to meet the outcomes 

expectation of this course (A4-Competency in the Discipline, B3-Literacy, C4-Critical Thinking, D4-Social and Personal 

Responsibly, E3-Information Use), the student will be able to: 

 Define control systems. (A,B,C,D,E) 

 Sketch a block diagram if a closed-loop controls system. 

 Interpret the following: transfer functions, gain and phase difference. (A,B,C,D,E) 

 Apply open-loop versus closed loop systems. (A,B,C,D,E) 

 Discuss the benefits of automatic control. (A,B,C,D,E) 

 Draw and read PI&D and Loop drawings. (A,B,C,D,E) 

 Apply closed-loop tuning methods. (A,B,C,D,E) 

 Describe the fundamentals of the different type of control system in industry today. (A,B,C,D,E) 

 Perform troubleshooting and problem solving techniques. (A,B,C,D,E) 

ICST 201 ï Advanced PLCôs: To meet the course standards and demonstrate the ability to meet the outcomes expectation 

of this course (A4-Competency in the Discipline, B3-Literacy, C3-Critical Thinking, D4-Social and Personal Responsibly, 

E3-Information Use), the student will be able to: 

 Discuss the advanced controllers and control techniques.  (A,B,C,D,E) 

 Discuss the physical dynamics of networks systems utilized in todayôs industry. (A,B,C,D,E) 

 Apply different network techniques in lab. (A,B,C,D,E) 

 Apply advanced PLC programming techniques. (A,B,C,D,E) 

 Develop GUI interfaces for a variety of systems. (A,B,C,D,E) 

 Perform troubleshooting and problem solving techniques. (A,B,C,D,E)  

ICST 202 ï Control Valves and Pumps 

 To meet the course standards and demonstrate the ability to meet the outcomes expectation of this course (A3-

Competency in the Discipline, B3-Literacy, C4-Critical Thinking, D4-Social and Personal Responsibly, E4-Information 

Use), the student will: 

 Upon completion of the course students will be able to: 

 Interpret the types of valve applications. (A,B,C,D,E)  

 Define the physical dynamics of fluid flow, pressure, and thermodynamics. (A,B,C,D,E) 

 Explain the different types of valves and their control functions. (A,B,C,D,E) 

 Define primary and secondary control valve trim. (A,B,C,D,E) 

 Explain the different types of valve actuators and valve positioners. (A,B,C,D,E) 

 Illustrate the different types of pump and their applications. (A,B,C,D,E)  

 Describe the pump dynamics relevant to the pumps characteristics. (A,B,C,D,E) 

 Apply the basic techniques used in problem solving and troubleshooting. (A,B,C,D,E)  



 

 

ICST 203 ï Control Systems Tuning & Data Acquisition: To meet the course standards and demonstrate the ability to 

meet the outcomes expectation of this course (A3-Competency in the Discipline, B3-Literacy, C4-Critical Thinking, D4-

Social and Personal Responsibly, E3-Information Use), the student will be able to: 

 Describe the dynamics of a good tuned control system. (A,B,C,D,E) 

 Create GUI using Wonderware and Rockwell Automation software. (A,B,C,D,E) 

 Apply GUI using Wonderware and Rockwell Automation software. (A,B,C,D,E) 

 Create data acquisition and analyze the results. (A,B,C,D,E) 

 Create graphs and chart data. (A,B,C,D,E) 

 Describe the basic techniques used in problem solving and troubleshooting. (A,B,C,D,E)  

ICST 204 ï Hierarchical Control Systems: To meet the course standards and demonstrate the ability to meet the outcomes 

expectation of this course (A3-Competency in the Discipline, B3-Literacy, C4-Critical Thinking, D3-Social and Personal 

Responsibly, E2-Information Use), the student will be able to: 

 Discuss and apply the fundamentals of electrical/electronic theory. (A,B,C,D,E) 

 Explain the physical dynamics of fluid flow, pressure, and thermodynamics. (A,B,C,D,E) 

 Discuss the fundamentals of computer technology. (A,B,C,D,E)  

 Apply the fundamentals of Programmable Logic Controller (PLC). (A,B,C,D,E) 

 Discuss the fundamentals of communication networks utilized in industry. (A,B,C,D,E) 

 Apply and interpret the fundamentals of process control theory. (A,B,C,D,E) 

 Describe the fundamentals of the different type of control system in industry today. (A,B,C,D,E) 

 Apply the basic techniques used in problem solving and troubleshooting. (A,B,C,D,E) 

ICST 205 ï Digital Control: To meet the course standards and demonstrate the ability to meet the outcomes expectation of 

this course (A4-Competency in the Discipline, B3-Literacy, C4-Critical Thinking, D4-Social and Personal Responsibly, E3-

Information Use), the student will be able to: 

 Access the role of digital computers in automated process control systems. (A,B,C,D,E) 

 Define direct digital control. (A,B,C,D,E) 

 Define supervisory digital control. (A,B,C,D,E) 

 Explain the concept of distributed control systems. (A,B,C,D,E) 

ICST 206 ï Advanced Automated Systems: To meet the course standards and demonstrate the ability to meet the outcomes 

expectation of this course (A3-Competency in the Discipline, B3-Literacy, C4-Critical Thinking, D4-Social and Personal 

Responsibly, E4-Information Use), the student will be able to: 

 Recognize an appreciation of the various characteristics of increasing levels of process control and process management. 

(A,B,C,D,E)  

 Demonstrate an understanding of the technologies required for effective process control and management. (A,B,C,D,E) 

 Demonstrate an understanding of basic architectural philosophies for proves automation, especially understanding 

distributed control systems. (A,B,C,D,E) 



 

GRAYS HARBOR COLLEGE - Typical Student Schedule 
INDUSTRIAL CONTROL SYSTEMS TECHNOLOGY  

ASSOCIATE IN APPLIED SCIENCE DEGREE 

1
st
 Quarter - Fall 

Course # Course Title Credits 

ICST 101 Introduction to Industrial Controls Systems 3 

ICST 102 Industrial Safety & Health OSHA Standards 3 

ICST 103 AC/DC Fundamentals 6 

ENGL 105 Voc/Tech/& Business Writing 5 

TOTAL QUARTER CREDITS 17 

 

2
nd 

Quarter - Winter 

Course # Course Title Credits 

ICST 104 Electrical/Electronic & Digital Control Devices 6 

ICST 105 Basics of Programmable Logic Controls (PLCs) 6 

CIS 110 Introduction to Programming 5 

ENVS 100 Survey of Environmental Science 5 

TOTAL QUARTER CREDITS 22 

 

3
rd

 Quarter - Spring 

Course # Course Title Credits 

ICST 106 Basics of Industrial Control Systems 6 

ICST 107 Process Control Fundamentals 6 

MATH 141 Precalculus I (or lower) 5 

CHEM& 100 Introduction to Chemistry 6 

TOTAL QUARTER CREDITS 23 

 

4
th

 Quarter - Fall 

Course # Course Title Credits 

ICST 201 Advanced PLCôs 6 

ICST 202 Control Valves & Pumps 6 

PHYS 101 General Physics 5 

TOTAL QUARTER CREDITS 17 

 

5
th

 Quarter - Winter 

Course # Course Title Credits 

ICST 203 Control System Tuning & data Acquisition 6 

ICST 204 Hierarchical Control Systems 6 

TOTAL QUARTER CREDITS 12 

 

6
th

 Quarter - Spring 

Course # Course Title Credits 

ICST 205 Digital Control 6 

ICST 206 Advanced Automated Systems 6 

TOTAL QUARTER CREDITS 12 

 

REQUIRED INDUSTRIAL CONTROL SYSTEMS TECHNOLOGY EQUIPMENT  

FOR ICST 103 ï ICST 104 
Elvis Software and Hardware  - Approx. cost $170.00 



 

GRAYS HARBOR COLLEGE - Typical Student Schedule 
INDUSTRIAL CONTROL SYSTEMS TECHNOLOGY 

CERTIFICATE OF COMPLETION 
 

1
st
 Quarter - Fall 

Course # Course Title Credits 

ICST 101 Introduction to Industrial Controls Systems 3 

ICST 102 Industrial Safety & Health OSHA Standards 3 

ICST 103 AC/DC Fundamentals 6 

ENGL 105 Voc/Tech/& Business Writing 5 

PHYS 101 General Physics 5 

TOTAL QUARTER CREDITS 22 

 

2
nd 

Quarter - Winter 

Course # Course Title Credits 

ICST 104 Electrical/Electronic & Digital Control Devices 6 

ICST 105 Basics of Programmable Logic Controls (PLCs) 6 

CIS 110 Introduction to Programming 5 

ENVS 100 Survey of Environmental Science 5 

PSYCH& 106 Applied Psychology 6 

TOTAL QUARTER CREDITS 22 

 

3
rd

 Quarter - Spring 

Course # Course Title Credits 

ICST 106 Basics of Industrial Control Systems 6 

ICST 107 Process Control Fundamentals 6 

MATH 141 Precalculus I (or lower) 5 

CHEM& 100 Introduction to Chemistry 6 

TOTAL QUARTER CREDITS 23 

 

REQUIRED INDUSTRIAL CONTROL SYSTEMS TECHNOLOGY Equipment 

FOR ICST 103 ï ICST 104 
Elvis Software and Hardware  - Approx. cost $170.00 

 

 



 

  

GRAYS HARBOR COLLEGE - Typical Student Schedule 
INDUSTRIAL CONTROL SYSTEMS TECHNOLOGY  

CERTIFICATES OF ACHIEVEMENT  

Fall:  Level 1 

Course # Course Title Credits 

ICST 101 Introduction to Industrial Controls Systems 3 

ICST 102 Industrial Safety & Health OSHA Standards 3 

ICST 103 AC/DC Fundamentals 6 

TOTAL QUARTER CREDITS 12 

Winter:  Level 2 

Course # Course Title Credits 

ICST 104 Electrical/Electronic & Digital Control Devices 6 

ICST 105 Basics of Programmable Logic Controls (PLCs) 6 

TOTAL QUARTER CREDITS 12 

 

Spring:  Level 3 

Course # Course Title Credits 

ICST 106 Basics of Industrial Control Systems 6 

ICST 107 Process Control Fundamentals 6 

TOTAL QUARTER CREDITS 12 

 

Fall:  Level 4 

Course # Course Title Credits 

ICST 201 Advanced PLCôs 6 

ICST 202 Control Valves & Pumps 6 

TOTAL QUARTER CREDITS 12 

 

Winter:  Level 5 

Course # Course Title Credits 

ICST 203 Control System Tuning & data Acquisition 6 

ICST 204 Hierarchical Control Systems 6 

TOTAL QUARTER CREDITS 12 

 

Spring:  Level 6 

Course # Course Title Credits 

ICST 205 Digital Control 6 

ICST 206 Advanced Automated Systems 6 

TOTAL QUARTER CREDITS 12 

 

REQUIRED INDUSTRIAL CONTROL SYSTEMS TECHNOLOGY Equipment 

FOR ICST 103 ï ICST 104 
Elvis Software and Hardware  - Approx. cost $170.00 

 



 

 


