


CONTENTS

Section I: Introduction .. 1 Section VI: The Examination Process............... 27
PUIPOSE ..t 1 Examination Administration through
Expiration of License .........ccccceveeveerienieeiennnen. 1 Thomson Prometric..........coeeueveveeveeneeniennnne, 27
Section II: BAR Smog Check Technician Examination Registration..........cccccocevceenereennenn 27
Competency Statement..... 1 Phone Registration ...........ccccceevveriercvesneennennn, 27
Section III: Preparing for the Examination ..... 2 Mail Registration..........cceeveveeeieeencveescireennennns 27
Where to Begin .......ccoevvevvviieeieeieeeeceeeveene, 2 Scheduling the Examination .............cccceveevveneen. 27
How the Examinations are Developed................ 2 Rescheduling Your Appointment.................... 27
License Classes ......ccceereereeriernieenieenieeniieseeeees 2 Absent or Late for the Exam Appointment ..... 28
Trade EXperience........ccccceveeverrieecieenieeniieeeee, 2 Emergency CloSing ..........cocevvuverieeneeneennenne, 28
TraINING .ecuvieereeeieeieereeee e ere e sie e 2 Exam Eligibility Expiration..........ccc.cceeeveennennn. 28
Review Courses and Publications ...................... 2 Special Test Considerations...........ccoeverevererenen. 28
RESOUICES ...cvvieiieeiieiiciccee e 2 Americans with Disabilities Act (ADA) ......... 28
A. Information on Performing Inspections...... 2 Accommodation Procedures.............ccceeennnne. 28
B. Information on Diagnosis and Repair......... 2 Identification Requirements.............ccccceeuernnnne. 28
Reference Materials.........cccceeceveieeiieiieieeieenen. 3 Test Center Security and Regulations................. 28
Description of Clean Air Car Courses................ 4 California Law........cccccevevvercivnciienieneenie e 28
Intern Technician License Requirements........... 4 Thomson Prometric Test Center Regulations.. 29
Basic Area Technician Section VII: The Licensing Examination.......... 29
License Requirements ............ccceeeeveeenveennenns 5 Examination Administration............cccceeveeeunenns 29
Advanced Emission Technician Multiple-Choice QUeStions ...........cccceeveeeeeennnne 29
License Requirements ...........ccccceevueeeeeeeenenne. 6 Sample Examination Questions............c.......... 30
Section IV: Application Procedures .......ccceeueee 6 Section VIII: After the Examination is Over ... 30
HOow t0 APPLY covveciieiieieeecee e 6 Examination Results ..........ccccccvevvevienvenneennenn, 30
Special Accommodations Available ................. 6 Confidentiality of Examination Results .......... 30
Candidate ELigibility ........cccceevvvieviieerieeieenen. 7 Retaking an Examination ............cccceccveeeevveenneen. 31
Application and Examination Fees .................... 7 Examination Experience Feedback.................... 31
Section V: Description of the Examinations .... 7 Section IX: Obtaining a License..........ccceeeeuueeee 31
Basic Area Technician Examination Plan.......... 8 Initial Licensing Flowchart.............cccocvevvrnnnnn 32
Advanced Emission Technician California Testing Centers 33
Examination Plan ...........cccoccooiiiiiinininene 17
FOR MORE INFORMATION

All questions about examination administration

should be directed to:

Thomson Prometric
3110 Gold Canal Drive, Suite B
Rancho Cordova, CA 95670
800.897.2241
TDD User: 800.790.3926

should be directed to:

Department of Consumer Affairs
Bureau of Automotive Repair
Licensing Unit
P.O. Box 989001
West Sacramento, CA 95798-9001
800.952.5210 or 916.255.3145

Questions about license applications or license issuance



SECTION I: INTRODUCTION

Purpose

Expiration of License

The California Department of Consumer Affairs, Bureau of
Automotive Repair (BAR) developed this handbook to help
you prepare for the Smog Check Technician Licensing
Examination. The purpose of the examination is to determine
the basic qualifications of the applicant. We strongly
recommend that you study every section carefully, well in
advance of the examination date.

Licensed Smog Check Technicians may conduct both initial
and after-repair certification tests on vehicles included in the
Smog Check Program. They may also perform vehicle
emission control system adjustments, diagnoses and repairs to
failed vehicles at licensed Test and Repair stations.

This handbook will not give you all the knowledge that
you need. It is intended to help you decide what training
and/or skills you may need to pass the exam, and provide an
idea of what the actual test is like.

The handbook gives recommendations for studying,
information on the format of the examination, a general
description of the examination and examples of the kinds of
test items you will encounter.

License expiration dates are adjusted so that the licenses
expire in the month of the technician’s birthday. Therefore,
licenses are valid for 18 to 30 months, depending upon the
technician’s birth month and the month in which the
technician passes the licensing examination. This process is
fully explained in California Code of Regulations, Title 16,
Section 3340.29 (e):

“A technician’s license shall expire on the last day
of the month in which the second birthday of the
technician occurs after the date of issuance of the
license. Initial license expiration dates are
calculated from the date the department is notified
that an applicant has passed the licensing
examination. Once a license has been issued that
expires in the birth month, subsequent renewal
licenses will expire on the last day of the birth
month, two years later. Withholding a license for
enforcement purposes, or issuance of a temporary
license due to family support obligations, does not
change the expiration date as calculated above.”

SECTION II: BAR SMOG CHECK TECHNICIAN COMPETENCY STATEMENT

First and foremost, a Smog Check Technician is a professional, working as a partner with government and the public in cleaning
up California’s air. To meet this need, a Smog Check Technician must be able to do each of the following:

1. Understand the basic functions of vehicle engines and emission controls.

2. Determine the need for inspection, type of inspection, and correct inspection procedures.

3. Identify vehicles that must be inspected by Referee stations, and give the consumer correct and adequate information about the

Referee process.

4. Identify each vehicle by year, make, model, and certification status.

5. Understand and use inspection, diagnostic, and repair reference materials to determine required emission control equipment and

vacuum hose routing.

6. Determine what emission control equipment is required, evaluate the actual condition of the required equipment, and correctly

report the condition.

7. Operate emission test equipment and diagnostic equipment.

8. Perform complete and accurate functional and emission tests on the wide variety of vehicles in the Smog Check Program.

9. Review and interpret emission test results and explain them to consumers.

10. Evaluate emission test results and diagnostic information to determine most likely cause(s) of failure.

11. Diagnose and correct emission problems effectively, within applicable cost limits.

12. Conduct after-repair tests properly.

13. Know and follow the requirements for written estimates, customer authorization, and record keeping.

14. Explain to a motorist why inspections and repairs are necessary, as well as why vehicles are equipped with emission controls.



SECTION III: PREPARING FOR THE EXAMINATION

Where to Begin

The BAR Smog Check Technician Licensing Examination
evaluates a candidate’s knowledge of Smog Check Program
inspection requirements, as well as diagnosis, repair and retest
of failed vehicles. Examination questions are based on the
Examination Plans in Section V. Review this outline carefully
and plan an appropriate schedule of study or review.

How the Examinations are Developed

The examinations are developed by licensed Smog Check
Technicians who work within guidelines established by
DCA/BAR for the licensing of many regulated trades and
professions. Every attempt is made to assure that the
questions fairly and reasonably measure the competencies
listed in the Examination Plans in Section V.

First, the questions are written in a structured setting by
technicians, and are edited and reviewed by several groups of
technicians. This assures that the questions are job-related and
written in terms used by practicing technicians. This process
provides for an impartial review of the questions to verify
their accuracy and technical quality.

A series of computer-generated statistics is compiled on each
question. These statistics assist BAR in determining if a
question is a fair measure of knowledge.

Then, the passing score is determined by another group of
licensed technicians, who evaluate the difficulty of each
question, as it relates to entry-level practice. These
evaluations are analyzed, and the passing score is determined,
with an acceptable level of confidence that the examination
separates the qualified candidates from the non-qualified
candidates. Different forms of the examination may have
different passing scores.

License Classes

All applicants for a Smog Check Technician license must use
the most current application form (Form #T-6, REV. 10/99).

Regulations establish three classes of licenses: Intern, Basic,
and Advanced. Detailed descriptions and requirements are
contained in the charts on Pages 4 to 6 of this handbook.

Technicians employed to perform inspections, repairs and
certifications at stations in the Enhanced Program areas must
possess an Advanced Emission Technician License.
Technicians may consult BAR’s Web site at
www.smogcheck.ca.gov to determine if the station where they
are/wish to be employed is in a Basic or Enhanced area.

Technicians employed in a Basic area may choose the Basic
Area Technician or Advanced Emission Technician license at
the time of initial application. Advanced licensees may

perform inspections and repairs (depending on station type) to
failed vehicles at all licensed stations in California.

Trade Experience

Significant portions of the examinations relate directly to
actual situations. Therefore, experience you acquire
performing tune-up, emission control, and related diagnostic
and repair work increases the likelihood that you will answer
these questions correctly.

Training

Smog Check Technicians shall have the option to do hands-on
work in lieu of written work in order to successfully complete
the department certified training and retraining courses or
may complete comparable military training as documented by
submission of Verification of Military Experience and
Training (V-MET) records in lieu of meeting any other
training-related requirements.

Review Courses and Publications

Some persons may offer review or preparation courses or
publications. We have no information to indicate that
applicants who use these sources have a higher pass rate than
those who do not. Courses other than BAR-certified Clean Air
Car (or citation) courses are not associated with BAR. No
publishers or course sponsors have legal access to BAR’s
examination materials. We make every effort to ensure that
the contents of our examinations remain confidential and that
the questions are changed frequently.

Resources

A. INFORMATION ON PERFORMING INSPECTIONS
Review of BAR training materials is helpful. They include the
Student Materials Packet for the BAR-certified Clean Air Car
Course, the current edition of the Smog Check Inspection
Manual, the BAR “Write It Right” booklet and videos, as well
as current Laws and Regulations Relating to Licensed Smog
Check Stations.

Some of these materials may be purchased from BAR field
offices, or by mail from BAR. The Student Materials Packet
is available only by mail. See the Reference Materials list on
the following page.

B. INFORMATION ON DIAGNOSIS AND REPAIR

A number of commercial publications (as well as training
classes) offer detailed diagnostic and repair information. They
may be obtained from public and college libraries, bookstores,
test equipment manufacturers’ courses (including diagrams
and illustrations), parts manufacturers’ courses, independent
schools, and vehicle manufacturers’ schools.






DESCRIPTION OF CLEAN AIR CAR COURSES

The Basic course is a minimum of 68 hours in length and covers:
B Operation of BAR90 ET emission analyzer system
B BAR rules & regulations
B Vehicle emission testing procedures for the Basic Smog Check Program
B On Board Diagnostics (OBD II)

Students entering the course(s) must have one year experience/education in the automotive engine performance area. The
instructor will determine if the student has the required automotive knowledge to enter the course.

Completion of the Basic course is required to take the Basic exam.

The Advanced course is a minimum of 28 hours in length and covers:

B NOx emissions diagnostic and repair procedures

B Setup and operation of a Digital Storage Oscilloscope (DSO), and oxygen sensor waveform analysis

B [oaded mode emissions baselining techniques, and application of BAR’s diagnostic flowchart

m  (Catalytic converter theory, operation and efficiency testing procedures

B Vehicle emissions testing procedures using the BAR97 EIS for the Enhanced Smog Check Program
Completion of the Basic and Advanced courses are required to take the Advanced exam.

INTERN TECHNICIAN LICENSE REQUIREMENTS
**THIS LICENSE DOES NOT REQUIRE AN EXAMINATION**

Use/Expiration Duties

The license is valid for all areas of the state. The license allows an individual, under the
direction of a supervising licensed test and
repair technician, to perform repairs, or
adjustments to the emission control systems on
vehicles subject to the Smog Check Program.

The license expires in two years, can only be issued
once and is nonrenewable.

Education/Experience

To qualify for the Intern Technician license, the applicant must have one year experience and/or education
in the engine performance area, and have completed the Bureau of Automotive Repair’s Basic Clean Air
Car Course within the last 12 months.




BASIC AREA TECHNICIAN LICENSE REQUIREMENTS

THIS LICENSE REQUIRES AN EXAMINATION

Use Duties

Required Certifications

The license is valid in the
Basic or Change of
Ownership Program areas
of the state.

Depending on station type,

the license allows an individual
to inspect, diagnose, adjust,
repair and certify the emissions
control systems on vehicles
subject to the Smog Check
Program at Smog Check
stations in areas of the state
designated as Basic Smog
Check Program areas.

The following BAR-certified courses satisfy the
certification requirements for licensure. The course
completion is valid for five years.

o Electrical/Electronic Systems (20-hour minimum)
o Engine Performance (24-hour minimum)

e Advanced Engine Performance/Emission Systems
(28-hour minimum)
Note: Unexpired ASE certifications in the areas of A6, A8
and L1, respectively, are acceptable in place of the above
courses.

Education/Experience

To qualify to take the examination, the applicant must meet one of the following requirements:

1. Possess a valid unexpired Intern Technician license and have one year experience as an Intern Technician; OR

2. Have one year of automotive experience and/or education in the engine performance area, and have completed the
Bureau’s Basic Clean Air Car Course within the last 12 months; OR

3. Possess an Associate of Arts, Associate of Science, or higher degree in Automotive Technology from a
state-accredited or recognized college, public school, or trade school AND have successfully completed the Bureau of
Automotive Repair’s Basic Clean Air Car Course within the last 12 months; OR

4. Possess a certificate in Automotive Technology from a state-accredited or recognized college, public school, or trade
school with a minimum of 360 hours of coursework in the engine performance area, AND have successfully
completed the Bureau of Automotive Repair’s Basic Clean Air Car Course within the last 12 months.

Locating Providers of Alternative & Update Training

Information regarding alternative courses and update training courses is available through BAR’s toll-free number,

800.952.5210, or BAR’s Web site at www.smogcheck.ca.gov.




ADVANCED EMISSION TECHNICIAN LICENSE REQUIREMENTS

THIS LICENSE REQUIRES AN EXAMINATION

Use

Duties Required Certification

The license is valid for all areas
within the state.

Depending on station type,

the license allows an individual
to inspect, diagnose, adjust,
repair and certify the emission
control systems on vehicles
subject to the Smog Check
Program in all parts of
California.

The following BAR-certified courses satisfy the certification
requirements for licensure. The course completion is valid
for five years.
e Electrical/Electronic Systems (20-hour minimum)
¢ Engine Performance (24-hour minimum)
e Advanced Engine Performance/Emission Systems
(28-hour minimum).

Note: Unexpired ASE certifications in the areas of A6, A8, &
L1, respectively, are acceptable in place of the above courses.

Education/Experience

To qualify to take the examination, the applicant must meet one of the following requirements:

1. Possess a valid unexpired Basic Area Smog Check Technician license, AND have completed the Bureau of Automotive
Repair’s Advanced Clean Air Car Course within the last 12 months; OR

2. Possess a valid unexpired Intern Technician license, have one year experience as an Intern Technician, AND have completed
the Bureau of Automotive Repair’s Advanced Clean Air Car Course within the last 12 months; OR

3. Have one year of automotive experience and/or education in the engine performance area, and have completed the Bureau of
Automotive Repair’s Basic and Advanced Clean Air Car Courses within the last 12 months; OR

4. Possess an Associate of Arts, Associate of Science, or higher degree in Automotive Technology from a state-accredited or
recognized college, public school, or trade school AND have successfully completed the Bureau of Automotive Repair’s Basic
and Advanced Clean Air Car Courses within the last 12 months; OR

5.

Possess a certificate in Automotive Technology from a state-accredited or recognized college, public school or trade school with
a minimum of 360 hours of coursework in the engine performance area, AND have successfully completed the Bureau of
Automotive Repair’s Basic and Advanced Clean Air Car Courses within the last 12 months.

Locating Providers of Alternative, Training Classes

800.952.5210, or BAR’s Web site at www.smogcheck.ca.gov.

Information regarding alternative, update and transition training courses is available through BAR’s toll-free number,

SECTION IV: APPLICATION PROCEDURES

How to Apply

Applications must be complete and accurate, submitted with a
$20 application fee to BAR’s Licensing Unit. Incomplete
applications will be rejected, delaying the review process.

Renewal applications will be accepted by BAR up to six
months before the expiration date of the license

Current policy allows two test attempts before applicants
are required to submit another application.

Applicants who falsify applications or supporting documents
may have their licenses denied, revoked or suspended.

The examination fee will be collected separately by the
examination administration contractor, Thomson Prometric.

Special Accommodations Available

If you need special accommodations to take the exam, mark
the box on the application indicating that you may need
assistance during the written examination. BAR will mail you
a Request for Special Accommodations form, which must be
completed and returned. The appropriate licensed health care
provider (or licensed counselor) must write a letter answering
all the questions on the special accommodations form,
confirming the disability and justifying the need for special
accommodations using the criteria in the request form.






BASIC AREA TECHNICIAN EXAMINATION PLAN

The following is the examination plan for the Basic Area Technician examination, which is the detailed information used by

subject matter experts to write examination questions.

I. CALIBRATING, MAINTAINING AND This area assesses the candidate’s ability to interpret and respond to
SERVICING THE ANALYZER, (6% OF analyzer _ prompts, to 1dent1fy_ and troubleshgot routine system
malfunctions and to perform required analyzer service procedures.
THE EXAMINATION QUESTIONS)
BASIC TASKS ASSOCIATED KNOWLEDGE

v" Respond to analyzer maintenance prompts, e.g., a v Ability to interpret and respond to analyzer maintenance prompts.
prompt for calibration. v' Knowledge of how to perform a gas calibration on a BAR 97 analyzer.

¥’ Perform a 3-day gas calibration on a BAR 97 v' Ability to determine whether analyzer devices—e.g., probe tips, sample hose, filters, water
analyzer. . Lo

trap drain—are functioning correctly.

v Visually inspect ana!yzer devices, 8 check for v" Knowledge of how to check the operation of the fuel cap tester.
broken flex probe, kinked or deteriorated sample
hose, dirty filters, plugged water trap drain. v Ability to repair or replace defective external components of an analyzer.

v Repair or replace defective components, e.g., Ability to respond effectively to an analyzer’s failure prompts, e.g., HC hang-ups, low
hoses, flex probe, tach leads, filters, as needed. flow, analyzer lock-ups.

v Respond to failure prompts, .g., purge HC hang- v Abili‘ty to troubleshoot an analyzer’s printer problems, e.g., paper jams, exhausted ink
ups, correct analyzer lock-ups. cartridges.

v Troubleshoot a printer failure that occurs without v' Ability to troubleshoot minor analyzer system malfunctions, e.g., low flow, sample
failure prompt; i.e., check and correct paper jams. dilution, failure of the fuel cap tester or dynamometer to communicate with the analyzer.

v Identify and troubleshoot system malfunctions, v" Knowledge of the causes of analyzer lock-outs and how to restore normal operation.

e.g., low flow through the sample hose, sample v Knowledge of how and when to reset and refresh an analyzer.

dilution, failure ofa dynz.imometer or fuel cap v' Knowledge of how and when to obtain parts and supplies to maintain an analyzer.

tester to communicate with the analyzer.

v" Knowledge of when and how to add or delete a technician access code through BAR.
II. DISCHARGING OBLIGATIONS Thisl area assesszs the c.anfiidate’s ability to communiilatf;l current laws al_lﬁ
0 regu ations regarding €missions tests to consumers, such that consumers wi
TO CONSUMERS, (16 o OF THE understand what is required, why it is required, and what their options are.
EXAMINATION QUESTIONS)
BASIC TASKS ASSOCIATED KNOWLEDGE

v' Determine what type of smog check a consumer needs, e.g., biennial, v' Knowledge of the laws and regulations requiring vehicles to
change of ownership, after-repair, initial registration, out-of-state vehicle. undergo emissions tests, e.g.

v' Educate a customer regarding the need or lack of need to test a vehicle, v' Knowledge that some vehicles require no testing, that a change of
e.g., point out that it must be tested before it can be sold, that it is too old ownership requires certification for which the seller is responsible.
or too new to require testing. v' Knowledge of the test-only program, of how vehicles are chosen

v" Determine whether a customer’s vehicle must be tested at a test-only to participate, and of why particular vehicles are chosen.
stafmn, expl'am the need if necessary, and provide the BAR 800 number or v Knowledge that a technician may provide a list of near-by stations
a list of stations near by. of the type that a customer needs to visit but may not recommend

v' Explain to a customer why a test-only station does not perform repairs. one.

v' Determine whether a vehicle must be tested at a referee station, explain the v' Knowledge of why a test-only station does not perform repairs.
need if necessary, and refer the vehicle. Knowledge of the conditions that require or allow a vehicle to be

v' Explain “gross polluter” to a customer. sent to a referee station and, especially, when not to send a vehicle

v' Explain to a customer why a vehicle must be tested at a station authorized 10 a referee station.
to certify gross-polluter vehicles. v' Ability to judge whether an emissions pretest is advisable and to

explain its advisability to the customer.




II. DISCHARGING OBLIGATIONS TO
CONSUMERS, (16% OF THE continued
EXAMINATION QUESTIONS)
BASIC TASKS ASSOCIATED KNOWLEDGE
v Explain smog check failures due to tampering and tampering’s v' Ability to determine from a pretest whether a particular vehicle would fail
possible effects on emissions and driveability. its emissions test as a gross polluter.
Obtain a customer’s authorization to perform a smog check. v" Knowledge that a gross polluter must be tested at a station authorized to
v' Inform a customer of incidental findings concerning a vehicle’s certify it.
need for repair, e.g., report problems that affect safety. v" Knowledge of the circumstances in which no cost minimum applies to
Explain the value of a pretest when a pretest is appropriate. repairs needed to make a failed vehicle legally usable.
. . v issi i i
v Inform a customer of a repair needed to make the vehicle safe to Knowledge of myths about emissions control equipment that prevail among
. . . . consumers and of why they are myths.
test and, if appropriate, provide a cost estimate.
v" Inform a customer of unintentional tampering that would cause Knowl?dge oftampermg,iohf its effects -on §m15510ns, and of the laws,
the vehicle to fail. regulations, and BAR policies concerning it.
v After emissions testing print out two copies of the VIR, sign and @owledge thét warning a' customer about Potentlal vehicle systems failures
. is both professional behavior and good business.
date them, file one, and give one to the customer.
v Obtain authorization for diagnostic testing and provide the Ability to determine whether a repair is needed before emissions testing.
customer with a cost estimate. v' Ability to prepare lawful estimates for the costs of diagnoses and repairs or
v Determine what repairs within the cost minimum will bring to provide information for such estimates to service writers.
about the greatest reduction in emissions. v' Ability to explain to a customer why diagnostic tests are needed.
v" Obtain authorization for repairs needed to bring a failed vehicle Knowledge of the legal $450 repair cost minimum and of how it applies to
into compliance and provide the customer with a cost estimate. correcting vehicle failures.
v' Obtain customer authorization when a repair changes and the v" Knowledge of diagnoses and repairs that optimize value to customers, e.g.,
original estimate requires revision. that bring about the best reductions in emissions possible within the $450
v' Obtain customer authorization to replace components near the repair cost minimunm.
end of their useful life when significant other repairs are being v" Knowledge of alternate routes to qualifying vehicles for use, e.g.,
made. knowledge of the circumstances in which a customer and vehicle qualify for
) o a waiver or help from the state with repair costs.
v Inform a customer of the legal $450 repair cost minimum and the ) ) )
. - P . v' Knowledge of vehicle warranties required by State and Federal law and of
circumstances in which it applies. i R )
how to find warranties for particular vehicles.
Inf t f ibl t fi irs. . . . o
friorm a customer of possible warranty Coverage for repairs v' Knowledge of the relationships between controlling CO or HC emissions
v Explain to the customer the importance of after-repairs testing. and making NOx emissions worse.
v’ Fully disclose to the customer the costs of all recommended v' Ability to explain to a customer why verifying the effectiveness of repairs is
procedures, e.g., test, repair, retest. necessary.
v Provide the customer with a detailed invoice concerning v Ability to provide a customer w'ith lawful, detaile.d invoicc.:s concerning
diagnoses and repairs. fhagrlloses and repairs or to furnish the necessary information for such
invoices to service writers.
v i i i i . .
As needed, explain the differences between smog checks in basic v Knowledge of how to locate hard-to-find repair parts and how to guide a
and enhanced areas. .
customer through a proper sequence—local stores, manufacturers, wrecking
v" Create repair records when appropriate. yards, parts locators—for finding them.
III. DIAGNOSING TEST FAILURES, (15% OF THE This area assesses the candidate’s ability to check emissions and
EXAMINATION QUESTIONS) non emission-related vehicle components in order to determine
the cause of a vehicle’s failure to pass the emissions test.
BASIC TASKS ASSOCIATED KNOWLEDGE
v Check the VIR for causes of failure which may v' Knowledge of how a four-stroke engine produces its various emissions.

be related to the visual inspections, functional
tests or emissions tests.

v' Knowledge of basic diagnostic principles, as set forth in the Clean Air Car Course, i.e.,
knowledge of how to interpret diagnostic checks and tests.




III. DIAGNOSING TEST FAILURES, (15% OF

continued

THE EXAMINATION QUESTIONS)

BASIC TASKS

ASSOCIATED KNOWLEDGE

Determine whether a system failure is
due to tampering., e.g., check whether
emission control components have
been tampered with in ways hidden
from visual inspection.

Determine which emissions are out of
range (if any) and decide which
system or systems may be at fault.

Following manufacturer’s procedures,
check for trouble codes that implicate
particular systems.

Check input sensors to determine
whether they function properly.

Check computer outputs to determine
whether any are abnormal.

Check for mechanical failures that
affect emissions, e.g., a faulty valve
train, leaking head gaskets, worn rings
or pistons.

Check for EVAP system failures.

Using a laboratory oscilloscope, verify
O, sensor operation and check its
output for fuel control.

Make checks as needed if excessive
HC emissions were the cause of
failure.

Make checks as needed if excessive
CO emissions were the cause of
failure.

Make checks as needed if CO, or O,
emissions were out of range.

Check the maintenance of systems
that need periodic maintenance, €.g.,
ignition systems, systems that require
filters.

Using a DVOM’s minimum,
maximum, and average readings,
determine whether a vehicle is
running in closed loop.

Resolve conflicts among diagnostic
readings, especially those that suggest
one component failure is causing other
systems to indicate failures that may
not be real.

Check appropriate references for
information that will aid in diagnosis.

Pretest a vehicle that failed its smog
check at another shop to establish a
baseline.

AN

N NN

<X

AN NN

AN

Knowledge of the theory underlying each component of emission control systems, i.e., of what the
component does and how and why it does it.

Knowledge of diagnostic approaches to vehicles that lack OBD equipment.

Ability to use all senses in diagnosis, e.g., to realize from the appearance and odor of a car’s exhaust
that it has a blown head gasket, that a particular engine sound implies that the engine is about to
throw a connecting rod.

Knowledge that a vehicle test failure may be related to visual inspection, functional tests, or
emissions, as indicated by the VIR.

Knowledge of how missing, modified, disconnected, damaged, plugged, deteriorated, or corroded
components affect the functioning of the systems of which they are parts, e.g., of how emissions are
affected by the components’ flaws.

Knowledge of whether particular kinds of tampering do or do not affect the MIL of a computer
control system.

Ability to detect covert tampering with emissions-control or emissions-related components.

Ability to use the pattern of a failed vehicle’s emissions readings as a guide to the vehicular system or
systems that are probably at fault.

Ability to use a scan tool to check input sensor functioning and to obtain diagnostic trouble codes.
Knowledge of when to use particular diagnostic equipment.
Knowledge of approved sources of help in interpreting trouble codes and in detecting false codes.

Ability to use a lab scope to check the basic input/output functioning of a vehicle’s sensors and
computer.

Knowledge that checking and interpreting the condition of the engine oil is basic to understanding
emissions-related failures, e.g., diluted with gasoline.

Knowledge that checking and interpreting engine timing is basic to understanding emissions-related
failures.

Knowledge that understanding ignition systems is basic to understanding emissions failures.

Knowledge of innovations, e.g., of distributorless ignition systems, of electrically driven air injection
systems, of how they operate, and of how they fail.

Knowledge of normal emissions readings for a vehicle in good condition.
Knowledge of the diagnostic checks needed if a vehicle fails for excessive HC emissions.
Knowledge of the diagnostic checks needed if a vehicle fails for excessive CO emissions.

Knowledge of the systems that may be implicated if O, and CO, emissions readings are out of range
and of the diagnostic checks that should be made.

Ability to judge from a test drive what may be causing a vehicle to fail, i.e., ability to identify sounds,
odors, or vibrations that implicate particular systems.

Knowledge of how to locate and use diagnostic aids, e.g., emissions pattern charts, trouble trees,
vacuum diagrams, wiring diagrams, cross-references that relate voltages to temperatures.

Ability to identify the causes of wiring defects, e.g., excessive heat, vibration, or dampness, gnawing
by rodents.

Knowledge of how to use automotive manuals and CD-based, DVD-based, or on-line references in
diagnosing smog check failures.

Knowledge of how neglecting preventive maintenance causes problems, such as arcing plug wires or
clogged filters, that affect emissions.

Knowledge of frequent causes of failure, e.g., clogged EGR passages, faulty temperature sensors that
cause EGR valves to open or close when they shouldn’t, defective O, sensors, defective AIS diverter
valves.

Ability to test whether sensors are working properly, i.e., ability to use DVOMs and DSOs to assess
their functioning.

10




III. DIAGNOSING TEST FAILURES, (15% OF continued
THE EXAMINATION QUESTIONS)

BASIC TASKS

ASSOCIATED KNOWLEDGE

AN N N N NN

AN

AN N Y NN

AR NN

Ability to use basic diagnostic equipment, e.g., oscilloscopes, timing lights and scan tools, and
specialized equipment, e.g., mirrors for locating multiple O, sensors.

Knowledge of the causes of engine misfires, e.g., knowledge that any source of unmetered outside air,
such as leaking vacuum brake boosters, may cause lean misfires.

Ability to use an oscilloscope to identify the causes of misfires, e.g., faulty coils, modules, or reluctors.

Knowledge that in pre-OBD-II cars, MAP and mass airflow sensors may not set trouble codes under
out of specification conditions.

Knowledge of how to adjust electronic carburetors.

Knowledge of where AIS-controlled air should go and of what proportions are normal for different
destinations.

Ability to use the propane enrichment procedure to locate vacuum leaks, e.g., those that cause lean
misfires.

Ability to use a lab scope for sensor testing or to monitor an O, sensor’s function.
Knowledge that misfires can lead to catalytic-converter failure.

Knowledge of tests of catalytic-converter function, e.g., the oxygen absorption test, the cranking CO
test, the intrusive test, and the infrared pyrometer test, and of how to perform them.

Ability to use a pyrometer to determine which converter in a multiple-converter system is faulty.
Knowledge of, or ability to determine, how much resistance is required in a secondary ignition system.
Ability to perform a “cylinder balance (rpm drop)” test to determine whether a cylinder is functional.
Ability to perform compression and leak-down tests.

Knowledge of the possible causes of a “dead” cylinder—one that fails to ignite during engine
operation.

Knowledge of how abnormal fuel pressures affect emissions.
Knowledge that a restricted fuel return line increases injection pressure and affects emissions.

Knowledge of sequential or cascading failures, e.g., that a faulty ground may cause multiple sensor
failures.

Ability to perform “voltage drop” tests to locate a wiring defect.
Knowledge that O, emissions readings are critical to lean-mixture diagnoses.
Knowledge that an excessively rich mixture may be due to a faulty O, sensor.

Kn