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Salary Expectations
For job opportunities and salary expectations, ggeseehttp://www.workforceexplorer.com/

What Do | Need To Do First?
Apply for Admission (https://admissions.ctc.edu/applicant/welcome)cfm

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

Take the College Placement Test (CPT)Make an appointment at GHC Counseling Center-G884099 or
toll-free 1-800-562-4830). The CPT is not requiifetD0 level English and math were completed atlaer
college.

Meet with an entry advisor.



Associate in Applied Science Degree

Prerequisite requirements must be fulfilled priorenrollment in most required program courses. Bgelisite
requirements are listed together with course tilesl descriptions of required program courses is tiatalog.

ICST 101
ICST 102
ICST 103
ICST 104
ICST 105
ICST 106
ICST 107
ICST 201
ICST 202
ICST 203
ICST 204
ICST 205
ICST 206

CHEM& 121
CIS 110

ENVS& 100
MATH& 141
PHYS& 121

# 9

Introductions to Industrial Control Syste
Industrial Safety & Health (OSHA) Starukar
AC/DC Fundamentals
Electrical/Electronic/Digital Control Diees
Basic Programmable Logic Controllers (PLC
Basics of Industrial Control Systems
Process Controls Fundamentals

Adv. Programmable Logic Controllers (PLC)
Control Valves and Pumps

Control System Tuning and Data Acquigitio
Hierarchical Control Systems

Digital Controls

Advanced Automated Systems

Credits Required

Introduction to Chemistry
Introduction to Programming
Survey of Environmental Science
Precalculus |

General Physics

Credits Required

ENGL 095
or

ENGL& 101
or

ENGL 150

PSYC& 100
or

PSYCH 106
or

SOC& 101

Writing Fundamentals

English Composition

Vocational/Technical and Business Writ{Rgeferred)
General Psychology

Applied Psychology

Introduction to Sociology
Credits Required

Minimum Credits Required
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Grays Harbor College complies with all Federal State rules and regulations and does not discrimima the basis of race, color,
creed, religion, national origin, sex, sexual or@ion, age, marital status, disability, or steigsa disabled or Vietnam era veteran.



Certificate of Completion

Prerequisite requirements must be fulfilled priorenrollment in most required program courses. Bgelisite
requirements are listed together with course tilesl descriptions of required program courses is tiatalog.

ICST 101
ICST 102
ICST 103
ICST 104
ICST 105
ICST 106
ICST 107

CHEM& 121
CIS 110

ENVS& 100
MATH& 141
PHYS& 121

# 9

Introductions to Industrial Control Syste
Industrial Safety & Health (OSHA) Staratar
AC/DC Fundamentals
Electrical/Electronic/Digital Control Diees
Basic Programmable Logic Controllers (PLC
Basics of Industrial Control Systems
Process Controls Fundamentals

Credits Required

Introduction to Chemistry
Introduction to Programming
Survey of Environmental Science
Precalculus |

General Physics

Credits Required

ENGL 095
or

ENGL& 101
or

ENGL 150

PSYC& 100
or

PSYCH 106
or
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Introduction to Sociology
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Grays Harbor College complies with all Federal State rules and regulations and does not discrimima the basis of race, color,
creed, religion, national origin, sex, sexual otdion, age, marital status, disability, or staesa disabled or Vietnam era veteran.



Certificate of Achievement

Prerequisite requirements must be fulfilled priorenrollment in most required program courses. Bgelisite
requirements are listed together with course tilesl descriptions of required program courses is tiatalog.

ICST 101 Introductions to Industrial Control Syste 3

ICST 102 Industrial Safety & Health (OSHA) Staratar 3

ICST 103 AC/DC Fundamentals 6
Credits Required 12

Certificate of Achievement

Prerequisite requirements must be fulfilled priorenrollment in most required program courses. Bgelisite
requirements are listed together with course tilesl descriptions of required program courses is tiatalog.

ICST 104 Electrical/Electronic/Digital Control Diees 6
ICST 105 Basic Programmable Logic Controllers (PLC 6
Credits Required 12

Certificate of Achievement

Prerequisite requirements must be fulfilled prioranrollment in most required program courses. Bgelisite
requirements are listed together with course tilesl descriptions of required program courses is tiatalog.

ICST 106 Basics of Industrial Control Systems 6
ICST 107 Process Controls Fundamentals 6

Credits Required 12

Grays Harbor College complies with all Federal State rules and regulations and does not discrimimia the basis of race, color,
creed, religion, national origin, sex, sexual otdion, age, marital status, disability, or staesa disabled or Vietnam era veteran.



Certificate of Achievement

Prerequisite requirements must be fulfilled priorenrollment in most required program courses. Bggiisite
requirements are listed together with course tilad descriptions of required program courses in tiatalog.

ICST 201 Adv. Programmable Logic Controllers (PLC) 6
ICST 202 Control Valves and Pumps 6

Credits Required 12

Certificate of Achievement

Prerequisite requirements must be fulfilled priorenrollment in most required program courses. Bggiisite
requirements are listed together with course tilad descriptions of required program courses in tiatalog.

ICST 203 Control System Tuning and Data Acquigitio 6
ICST 204 Hierarchical Control Systems 6

Credits Required 12

Certificate of Achievement

Prerequisite requirements must be fulfilled prioranrollment in most required program courses. Bgelisite
requirements are listed together with course tilesl descriptions of required program courses is tiatalog.

ICST 205 Digital Controls 6
ICST 206 Advanced Automated Systems 6
Credits Required 12

Grays Harbor College complies with all Federal State rules and regulations and does not discrimima the basis of race, color,
creed, religion, national origin, sex, sexual otdion, age, marital status, disability, or staesa disabled or Vietnam era veteran.



INDUSTRIAL CONTROL SYSTEMS TECHNOLOGY
PROGRAM COURSE DESCRIPTIONS

CHEM& 121

Introduction to Chemistry
Prerequisites: A grade of “C-* or better in MATHS8 or
placement in MATH 098.

A survey of general chemistry principles and aglans, including
nuclear chemistry. This course is intended fodets preparing for
CHEM& 141, as well as for pre-allied health andunak resources
students. This course, with CHEM& 131, constitiagerminal
sequence in chemistry and does not prepare oraglf@nced courses
in the field. 4 lecture hours; 2 lab hours. Satsscience or lab
requirement area B distribution or specified elexfor the AA
degree.

CIS 110

Introduction to Programming
Prerequisites: MATH 098 or placement in MATH& 1d7
higher; CIS 102 or concurrent enroliment; accessito
computer capable of running the working editiorVéf
included with textbook. Basic knowledge of usimigpputers
(saving and copying files, using email).

This course is designed to introduce students tapcaer
programming. While Visual Basic is used as thegpamming
language, the focus of the course is on genergrgnaming
techniques and concepts that apply to most progragianguages.
Topics include; the event-driven program model alieping single-
form applications, calculations and data maniparetj decision
structures, repetition structures, procedures andtions. Students
will design, code and debug programs of increasorgplexity
during the course. 4 lecture hours; 2 lab ho&atisfies specified
elective requirement for the AA degree.

ENGL 095

Writing Fundamentals
Prerequisite: Appropriate English placement scorex

grade of “C-“ or better in ENGL 060.

ENGL 095 is a developmental course that focuses @view of
writing fundamentals including organization, secgstructure and
usage, vocabulary, spelling, and grammar. Wriisgignments are
generally limited to the paragraph. Skills gaimethis course should
help students improve their ability to write lodlgadeveloped short-
essay tests and brief, formal summaries and repbriscture hours.

ENGL& 101 5 Credits
English Composition |

Prerequisite: Appropriate English placement texire or a
grade of “C-" or better in ENGL 095.

ENGL 101 emphasizes the basic rhetorical principhes
development of expository and argumentative priveuded is an
introduction to the research methods necessarmgvidence-backed
writing. Skills gained in this course should helpdents improve
their performance of such tasks as writing for @erg of purposes
and audiences, as well as writing informative aespasive essays
and research-backed reports, projects and papkrstuse hours.
Satisfies writing skills requirement for the AA deg.

5 Credits

5 Credits

5 Credits

ENGL 150

Vocational/Technical and Business Writing
Recommended Preparation: Competence in basic cempu
operation or concurrent enrollment in CIS 100.
Prerequisite: Appropriate English placement score

grade of “C-" or better in ENGL 095.

This course is designed for both vocational/teciirdod business
students. It emphasizes written and oral commuioicaequired in
the world of work. Major topics include businestdes and
memorandums, formal and informal reports, compgttaphics, basic
principles of technical writing, and oral preseittas. 5 lecture hours.
Vocational program course. May be used as a geaksetive in the
AA degree.

ENVS& 100

Survey of Environmental Science
Recommended Preparation: ENGL 095 or placement in
ENGL& 101; placement in MATH 098.

A course addressing the nature of the physicarenmient and
changes in the environment caused by people. Fuewntal
considerations of matter and energy are followedthgies of human
population dynamics, food supplies, hazardous cbemjiair and
water pollution, geological and energy resourcesd, @oblems
associated with storing waste. 5 lecture houestisfes science
distribution area C requirement or specified elecfor the AA
degree.

ICST 101

Introduction to Industrial Control Systems
Prerequisite(s): Instructor permission
This is an introduction/overview of the ICST prograrlhis program
encompass a variety of disciplines: Electrical, Matcal,
Electronics, fluid dynamics, pressure dynamicsirttoelynamics,
programmable logic controllers (PLCs), computehiedogy,
communication networks, human machine interface ;iM
distributive control systems (DCS) & (DDS), processtrollers —
closed and open loop, electronic and pneumatiacters,
calibration/troubleshooting and test equipment agi@nal skills.
After completing this course you will have a basnderstanding of
the disciplines encountered in industrial Contrgdt8ms
Technology. 2 lecture hours, 4 lab hours.

ICST 102

Industrial Safety/Health “OSHA” Standards
Prerequisite(s): Instructor permission or completiof ICST
101

This is 30 hour minimum General Industry Outreadt@ational,
Safety & Health Association (OSHA) Certificationurse. This
course will cover: Introduction to OSHA, Hazard Goomications,
Materials Handling (N), Personal Protective Equiptr(#), Electrical
(S), Exit Routes, Emergency Action plans, Fire Brédn Plans and
Fire Protection (E & L), Walking and Working Surésc(D),
Hazardous Materials (H), Permit-Required Confinpdc@s (J),
Lockout/Tagout (J), Fall Protection, Machine Guagl{o), and
Introduction to Industrial Hygiene/Bloodborne Paghos (Z). Other
OSHA standards may be included to meet studengsifspjob skill
requirements. 3 lecture hours.

5 Credits

5 Credits

5 Credits

3 Credits



INDUSTRIAL CONTROL SYSTEMS TECHNOLOGY
PROGRAM COURSE DESCRIPTIONS

ICST 103

AC/DC Fundamentals
Prerequisite(s): ICST 102 and/or Instructor pernoss

The students will develop of a working knowledgeh# basic
principles of Alternating Current (AC) and Directi@ent (DC)
theory. This course also covers the principlesapulications of
alternating current (AC), including frequency, reece, impedance,
and resonance. The principles and applicationgre€idcurrent (DC),
which includes the purpose and operation of sueftéds as resistors,
capacitors, inductors and the test equipment wsetetisure such
components. Students will learn discrete semicotmlwevices are
constructed, how to handle them, how diodes, bigcdasistors,
SCR’s, FET S, and thyristors operate and how tcthes® in

practical circuits. Students will have exposuréramsformers and
filter circuits (low-pass, high pass, band-stop badd-pass), and the
application of Ohm'’s Law, Joule’s Law, KirchhoffGurrent and
Voltage Law. As well as the construction of cirsuib verify
electronic theory provide the knowledge necessahuild the
foundation for a thorough understanding of eleatramd electronic
components. This is a hybrid course which utilidissant learning,
lecture and, virtual/physical labs. 3 lecture Isp@érlab hours.

6 Credits

ICST 104
Electrical/Electronic/Digital Devices
Prerequisite(s): ICST 103 and/or Instructor pernoss

This is an introduction electrical devices i.eaya, counters, timers,
solenoids, motors, motor contactors & overloadgution, limit
switches, proximity switches, photo cells, and ottentrol devices.
Electronic components that deal with digital desisach as logic
devices, microprocessors, digital to analog comvermultiplexers,
counters, timers and other electronic devices usédlustry. This
course also covers ladder logic versus PLC logitrots, numbering
systems, logic gates and Boolean algebra. Thisityourse
includes distant learning, virtual lab, physicdl End an introduction
to the physical lab safety regulations and funaidghlecture hours, 6
lab hours.

ICST 105 6 Credits
Basics of Programmable Logic Controllers (PLC'’s)
Prerequisite(s): ICST 104 and/or Instructor pernoss

This course is a skill-building opportunity to deye a solid
fundamental knowledge in PLC systems and terminol8gudents
will be introduced to past and present system teldlyy components
and functionality and will have an opportunity teeusoftware to
perform basic system configurations and taskec®ite hours, 6 lab
hours. Vocational program courses. May be usedgeneral
elective in the AA degree.

ICST 106

Basics of Industrial Control Systems
Prerequisite(s): ICST 105 and/or Instructor pernoss

This course also covers the various types of in@sontrols:
analog and digital signals, regulator and followegmtrol systems,
process control and process controllers, servonmesing, event
driven operations, time-driven operations, laddaghms, numerical
control, robot, motor control, centralized contaold distributed
control systems. 3 lecture hours, 6 lab hours.

6 Credits

6 Credits

ICST 107

Process Control Fundamentals
Prerequisite(s): ICST 106 and/or Instructor pernoss

This is an introduction to basic process controlaapts and
terminology. This course looks a closed-loop cdrdystems i.e.
components in a closed-loop system, and signdl&. B,control
modes, feedback, feedforward, ratio, cascade dsntrenefits of
automatic control, loads and changes in a conyibs, three
control objective, three criteria of good contrelading P1&D
drawing and loop diagrams. This course also cavervarious types
of control: analog and digital signals, regulatod &llow-up control
systems, process control and process controllersomechanisms,
event driven operations, time-driven operationdgéa diagrams,
numerical control, robot, centralized control amstributed control
systems. Methods for tuning closed loop systertec@ire hours, 6
lab hours.

ICST 201
Advanced PLC'’s
Prerequisite(s): ICST 107 and/or Instructor pernoss

This course covers the state of the art PLC cosyrstem and
utilizing advanced protocols and devices. Developwareness of
the different types of network communications. Nt
communication includes: DeviceNet, ControlNet, firls, Rs232,
Ethernet, Token Ring, SCADA, Wireless and other& lecture
hours, 6 lab hours.

ICST 202

Control Valves and Pumps
Prerequisite(s): ICST 201 and/or Instructor pernogss

This course covers control valves, control valMeiaors and pumps.
Students will be able to determine a variety oftoarvalve
applications and types. Students will be able tiedintiate the
different application methods i.e. dispensing, igessng and
distributing. Types of control valves: rotary, hallug, etc. and the
different types of actuators: diaphragm, pistoacebmechanical,
etc. Students will have a working knowledge of puamp valve
dynamics, i.e. cavitation, valve hammer, and valveé pump
characteristics. Develop troubleshooting, preventhaintenance and
proactive maintenance techniques. 3 lecture héuet) hours.

ICST 203 6 Credits
Controls Systems Tuning & Data Acquisition
Prerequisite(s): ICST 202 and/or Instructor pernoss

This course reviews the tuned performance of tmérobsystem and
defines various methods of achieving the acquisitibdata required
to monitor system output and performance. Mostese control
operating software has data acquisition Graphia Ugerface (GUI)
as a component. This course will also look at stpaBraphic User
Interfaces (GUI). This course will look at two irsdty standards;
Wonderware and Rockwell Automation. . 3 lecturarsp6 lab
hours.

6 Credits

6 Credits

6 Credits



INDUSTRIAL CONTROL SYSTEMS TECHNOLOGY
PROGRAM COURSE DESCRIPTIONS

ICST 204

Hierarchical Control Systems
Prerequisite(s): ICST 203 and/or Instructor pernoss

This is an introduction/overview of the ICST prograrlhis program
encompass a variety of disciplines: Electrical, Matcal,
Electronics, fluid dynamics, pressure dynamicsirttoelynamics,
programmable logic controllers (PLCs), computehitedogy,
communication networks, human machine interface ;iM
distributive control systems (DCS) & (DDS), processtrollers —
closed and open loop, electronic and pneumatiacthers,
calibration/troubleshooting and test equipment agpi@nal skills.

After completing this course you will have a basnderstanding of
the disciplines encountered in industrial. 3 leetuours, 6 lab hours.

ICST 205 6 Credits
Digital Control

Prerequisite(s): ICST 204 and/or Instructor pernoss

This is course will look at digital history and edgilities, data
logging, Direct Digital Control (DDC), SupervisoBigital Control,
and hierarchy concepts. . 3 lecture hours, 6 talyh

ICST 206

Advanced Automated Systems
Prerequisite(s): ICST 205 and/or Instructor pernoss

The overall automation of an industrial proces®ines not only
designing the control system, but also establisplagt operating
procedures and, hence, plant economics. It is itapbthat the
student gain some insight into and appreciatiotnetroad
philosophical and conceptual framework that forheslasis of the
architecture of control systems. This course dessrthe functions to
be accomplished. The technologies required, anchdreer in

which the system can be structured. This is a soprycess control
and process management. . 3 lecture hours, Glats.h

MATH& 141 5 Credits
Precalculus |

Prerequisites: A: A grade of “C+” or better in MPH 098 or
appropriate placement score or instructor permissio
MATH& 141 and MATH& 142 are designed for transféndents
majoring in Engineering, Science and Mathemat{@se of the goals
of these courses is to prepare students for the ofwllenging
problems they will encounter as they move on toudak and more
advanced science courses. In addition to the quésite, it is
assumed that students have a working knowleddeeafiiaterial
from MATH 098. Material covered in 141 includescdinate
systems, functions, inverse functions, exponendiatslogarithms.
Applications are drawn from the physical, life, aarjineering
sciences. 4 lecture hours; 2 lab hours. Satittiegjuantitative skills
requirements, science distribution area F requirgsp@r specified
elective for the AA degree.

PHYS& 121
General Physics |
Prerequisites: MATH& 142 or concurrent enrolimémt
MATH& 142 or instructor permission.

This course covers the first term of the genergbjas program. It
partially satisfies the pre-curriculum requiremeintsnedicine,
dentistry, forestry, and related fields. The ntaipic studied is
mechanics including motion, energy and momentunablem

solving and laboratory practices are integratedh wits work. 5
lecture hours; 2 lab hours. Satisfies sciencaloréquirement area E
distribution requirement or specified elective floe AA degree.

6 Credits

6 Credits

5 Credits

PSYC& 100 5 Credits

General Psychology

Recommended Preparation: Placement in ENGL& 101.
An introduction to psychology utilizing lecturescagroup exercises.
Deals with the psychology of behavior, developmégatning,
cognition, motivation and emotion, perception, mgmand both
normal and abnormal personalities. Provides anvisserof modern
psychology in terms of biological, social and ipsgchic factors. 5
lecture hours. Satisfies social science distrilvuéicea D requirement
or specified elective for the AA degree.

PSYCH 106
Applied Psychology
Applications of theory and current research in psyagy with major
topics of personality, decision making, communimagi, motivation,
learning and the workplace. Focuses on individadl group thought
and behavior in the world of work. Emphasis is pthon change,
personal and professional growth. 3 lecture hddes be used as a
general elective in the AA degree.

SOC& 101 (formerly SOC 110)
Introduction to Sociology
Recommended Preparation: ENGL 095 or placement in
ENGL& 101.

An introduction to the principles, concepts, thesrand methods of
the sociological perspective. Emphasis is placexhuplating
sociological ideas to national, community, and vittlial levels. 5
lecture hours. Satisfies social science distrilbuéicea C requirement
or specified elective for the AA degree.

3 Credits

5 Credits




ICST 101, Introduction to Industrial Control Systems: To meet the course standards and demonstrate ithyg @bmeet
the outcomes expectation of this course (A3-Commustén the Discipline, B3-Literacy, C4-Critical Trtking, D4-Social and
Personal Responsibly, E4-Information Use), theesttigvill be able to:

Apply the fundamentals of electrical/electronicahe (A,B,C,D,E)

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

Discuss the fundamentals of computer technologyB,@,D,E)

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

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

Define the fundamentals of process control the@yB,C,D,E)

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

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

ICST 102 -Industrial Safety/Health “OSHA” Standards: To meet the course standards and demonstrate ity tmbmeet
the outcomes expectation of this course (A3-Commustén the Discipline, B3-Literacy, C4-Critical Trtking, D4-Social and
Personal Responsibly, E4-Information Use), theesttilill be able to:

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

Recognize the hazards of walking and working sega¢A,B,C,D,E)

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

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

Recognize the hazards of hazards of confined spg&é&sC,D,E)

Recognize the hazards of fall protection. (A,B,ED,

Recognize the hazards of machine guarding. (A,BJE),D

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

Discuss and identify hazardous communications. (8,B,E)

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

Recognize the importance of exit routes, emergawetpn plans, fire prevention plans, and fire pcttn. (A,B,C,D,E)

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

Identify the minimum requires concerning OSHA'’s koat/Tagout procedures. (A,B,C,D,E)

ICST 103 - AC/DC Fundamentals:To

# $% & “( ) *
Describe the fundamentals of electrical/electrahéory. (A,B,C,D,E)
Apply AC dynamics, including frequency, reactarnioggedance, and resonance. (A,B,C,D,E)
Apply DC dynamics, including the purpose and operabf such devices as resistors, capacitors, rahgciors.
(A,B,C,D,E)
Describe the fundamentals of diodes, bipolar tetoss, SCR’s, FET S, and thyristors operate andtoaygse them in
practical circuits. (A,B,C,D,E)
Describe the fundamentals of Ohm’s Law, Joule’s Lidischhoff's Current and Voltage Law. (A,B,C,D,E)

ICST 104 - Electrical/Electronic/Digital Devices:To meet the course standards and demonstrate ith tabmeet the
outcomes expectation of this course (A4-Competémdlye Discipline, B4-Literacy, C3-Critical Thinkip D3-Social and
Personal Responsibly, E3-Information Use), theesttilill be able to:

Define and apply AC input and output control desig&,B,C,D,E)

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

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

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

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

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



ICST 105 - Basics of Programmable Logic ControllersTo meet the course standards and demonstrateitthy tab
meet the outcomes expectation of this course (Ady@Edency in the Discipline, B3-Literacy, C3-Critica
Thinking, D3-Social and Personal Responsibly, Bé+imation Use), the student will be able to:

Translate electrical ladder logic to PLC logic. BAC,D,E)

Apply and establish different types of communicas$i¢A,B,C,D,E)

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

Identify address and organize data tables (A,BE)D,

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 codedrdakcvalues. (A,B,C,D,E)

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

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

ICST 106 — Basics of Industrial Control SystemsTo meet the course standards and demonstrate ittt tmbmeet the
outcomes expectation of this course (A4-Competémdlye Discipline, B4-Literacy, C4-Critical Thinkgp D3-Social and
Personal Responsibly, E4-Information Use), theesttighill be able to:

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

Discuss and analyze different control methodol¢gyB,C,D,E)

Describe the benefits of automatic control. (A, BR(E)

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

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

ICST 107 — Process Control Fundamentalsto meet the course standards and demonstrate it tabmeet the outcomes
expectation of this course (A4-Competency in thecipline, B3-Literacy, C4-Critical Thinking, D4-Satand Personal
Responsibly, E3-Information Use), the student bdlable to:

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

Sketch a block diagram if a closed-loop controkstem.

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

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

Discuss the benefits of automatic control. (A,B,{EP

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 typeasftrol system in industry today. (A,B,C,D,E)

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

ICST 201 — Advanced PLC’'s:To meet the course standards and demonstrate ithg fbmeet the outcomes expectation
of this course (A4-Competency in the Discipline-Beracy, C3-Ciritical Thinking, D4-Social and Pensl Responsibly,
E3-Information Use), the student will be able to:

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

Discuss the physical dynamics of networks systeiifizad in today’s industry. (A,B,C,D,E)

Apply different network techniques in lab. (A,B,GH)

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

Develop GUI interfaces for a variety of systemsBA&,D,E)

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

ICST 202 — Control Valves and Pumps
To meet the course standards and demonstrate ithg tmbmeet the outcomes expectation of this seufA3-
Competency in the Discipline, B3-Literacy, C4-Qrdti Thinking, D4-Social and Personal Responsiblitlfiformation
Use), the student will:
Upon completion of the course students will be abie
Interpret the types of valve applications. (A,B,(ED
Define the physical dynamics of fluid flow, pressuand thermodynamics. (A,B,C,D,E)
Explain the different types of valves and theirtcohfunctions. (A,B,C,D,E)
Define primary and secondary control valve trim,BAC,D,E)
Explain the different types of valve actuators aalve positioners. (A,B,C,D,E)
lllustrate the different types of pump and theipligations. (A,B,C,D,E)
Describe the pump dynamics relevant to the pumpsacteristics. (A,B,C,D,E)
Apply the basic techniques used in problem soland troubleshooting. (A,B,C,D,E)



ICST 203 — Control Systems Tuning & Data Acquisitia: To meet the course standards and demonstrate ith b
meet the outcomes expectation of this course (AByadency in the Discipline, B3-Literacy, C4-Critidéainking, D4-
Social and Personal Responsibly, E3-Information)Ube student will be able to:

Describe the dynamics of a good tuned control sys(&,B,C,D,E)

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

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

Create data acquisition and analyze the result&,(A\D,E)

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

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

ICST 204 — Hierarchical Control SystemsTo meet the course standards and demonstrate ittig 'bmeet the outcomes
expectation of this course (A3-Competency in thecipiline, B3-Literacy, C4-Critical Thinking, D3-Satand Personal
Responsibly, E2-Information Use), the student hdlable to:

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

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

Discuss the fundamentals of computer technologyB,@,D,E)

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

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

Apply and interpret the fundamentals of procesdrobtheory. (A,B,C,D,E)

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

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

ICST 205 — Digital Control: To meet the course standards and demonstrate ithg @wbmeet the outcomes expectation of
this course (A4-Competency in the Discipline, B3ekacy, C4-Critical Thinking, D4-Social and PerddRasponsibly, E3-
Information Use), the student will be able to:

Access the role of digital computers in automatext@ss 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 syste(dsB,C,D,E)

ICST 206 — Advanced Automated Systemd:o meet the course standards and demonstrate ithg tmbmeet the outcomes
expectation of this course (A3-Competency in thecipline, B3-Literacy, C4-Critical Thinking, D4-Satand Personal
Responsibly, E4-Information Use), the student hdlable to:
Recognize an appreciation of the various charastiesiof increasing levels of process control art@ss management.
(A,B,C,D,E)
Demonstrate an understanding of the technologipsned for effective process control and managen{énB,C,D,E)
Demonstrate an understanding of basic architecpinédsophies for proves automation, especiallyanstinding
distributed control systems. (A,B,C,D,E)



GRAYS HARBOR COLLEGE - Typical Student Schedule

INDUSTRIAL CONTROL SYSTEMS TECHNOLOGY
ASSOCIATE IN APPLIED SCIENCE DEGREE

1*' Quarter - Fall

Course # Course Title Credits
ICST 101 Introduction to Industrial Controls Sysgeem 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" 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 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" Quarter - Fall
Course # Course Title Credits
ICST 201 Advanced PLC'’s 6
ICST 202 Control Valves & Pumps 6
PHYS 101 General Physics 5
TOTAL QUARTER CREDITS 17
5™ 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" 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 EQBMENT

FOR ICST 103 - ICST 104

Elvis Software and Hardware - Approx. cost $170.00




GRAYS HARBOR COLLEGE - Typical Student Schedule

INDUSTRIAL CONTROL SYSTEMS TECHNOLOGY
CERTIFICATE OF COMPLETION

1*' Quarter - Fall

Course # Course Title Credits
ICST 101 Introduction to Industrial Controls Sysgeem 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" 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" Quarter - Spring
Course # Course Title Credits
ICST 106 Basics of Industrial Control Systems 6
ICST 107 Process Control Fundamentals 6
MATH 141 Precalculus | (or lower) 5
CHEM& 100 | Introduction to Chemistry 6
TOTAL QUARTER CREDITS 23

REQUIRED INDUSTRIAL CONTROL SYSTEMS TECHNOLOGY Equnent

FOR ICST 103 - 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 Sysgeem 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 PLC’s 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
Sering: 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 Equnent

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






