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| Removi ng the nystery from PLC-control |l ed systens by teaching practical information

Based on our new Probl enf Sol uti on met hod of hands-on instruction, these workshops offer the
foll owi ng maj or advant ages over the classic Lecture/Lab nmethod of training:

. specifically designed for technicians who troubl eshoot and maintain PLC-control | ed equi pnment

. use a practical hands-on approach to help illustrate and explain the basic theory behind even
the nost difficult concepts

. bui | d probl emsolving skills and give students the sel f-confidence necessary to apply their
new abilities on the job

. better training hel ps maintenance personnel reduce equi pnent downtinme with | ess dependence on
expensi ve outside contractors

In the hardwired days before PLCs, any conpetent electrician
could open the control cabinet and eventually understand and
troubl eshoot the equiprment’s control scheme. O course a full
set of electrical schematics nade tracing the control 1ogic
easier, but even w thout a draw ng, successful troubl eshooting
was ultimately just a matter of tine. Once the control cabinet
had been opened, any electrician could always just physically
“follow the wire” all the way fromthe field input devices, on
through the el ectromechanical control devices, and finally on to the field output devices. M nor
adjustments to timers, counters, and other operational settings were easy to nake. Regardl ess of
how conplicated the control schene becane, even a poorly-trained nechanic could often sinply swap
out enough el ectronmechani cal parts to eventually get a faulty machi ne back up and runni ng again.
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In many ways, PLCs make the equipnment’s control schene nuch

i nore difficult to work with — at least for technicians with
5 i nadequate training. On the plus side, the troubl esone rel ays,
2 timers, counters, and other electronmechanical devices inside

the control cabinet have now been replaced by reliable solid-
state logic circuits in the PLC. On the other hand, all of the
fam liar hardwired control circuits have been replaced by the
PLC s | adder logic program The electricians were once able to
moni tor and troubl eshoot nost of the equipnent’s operation from the centrally-located control
cabi net. Now suddenly they find thenselves on unfamliar ground. Wthout adequate training, they
often regard the PLC as a mysterious and intimdating “black box” which is |ocated at the precise
center of every single control circuit. Fortunately nost equipment problenms ultimately turn out
to be caused by the field devices or their associated wiring. Still, even sinple problens often
becone needl essly conplicated whenever the PLC cannot be quickly elimnated as a possible cause
of a nmalfunction. And without PLC training, even mnor adjustnents to tiners, counters, and other
settings are now beyond the abilities of the personnel who are nost famliar with the equi pment.

The training provided by Ron Beaufort Training, LLC will give

L your nmmintenance technicians the skills and confidence they

) >@ _ need to troubl eshoot systens controlled by PLCs. The ability
> _ to syst emati cal | y anal yze and nonitor the |adder |ogic program

will nmake it possible to fully understand and troubl eshoot the

P 2048 || 1324 |+ equi pnent . The all-inportant rel ati onships between the

systemis inputs, and its controller, and its outputs will now

becone even nore accessible than they were in the days of

hardwi red control. O course the obvious advantages of this wll becone nobst apparent during
energency troubl eshooting situations. In today's highly conmpetitive environnment, elimnating the
expense of just one hour of equipnent downtine will usually fully recover the total investnment in
PLC training. Additional tangible savings will result whenever variations in raw materials, in

operating conditions, or in machine alignment require minor nodifications to the PLC program
Sinply training your own technicians to safely adjust the operation of tinmers, counters, and
simlar settings can often elimnate the expense and delay of calling in an outside contractor.
It takes very few cases like this to generate a significant return on your training investnent.
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| Teaching nore material at a greater depth with better understanding and retention

Based on our new Probl enf Sol uti on met hod of hands-on instruction, these workshops offer the
foll owi ng maj or advant ages over the classic Lecture/Lab nmethod of training:

. significantly increase both the scope and the depth of the course material while inproving
under standi ng and long-termretention

. provide an effective “next step” in training for students who have attended traditional
cl asses by other vendors w th di sappointing results

. pronot e under standi ng of concepts at a fundanental |evel which enables the students to
continuously build upon their new know edge once they have returned to the job

. safety issues are continuously enphasi zed and are incorporated into each step of the course

Di sadvant ages of the Lecture/Lab format. Advant ages of the Probl em Sol ution fornat.

It is a sinple truth that all students are Rather than treating the natural differences
not created equal. Casses are invariably between students as obstacles to effective
made up of individuals who have different training, the new Problenf Solution formt
backgrounds, experi ences, and nat ur al capitalizes on these differences and uses
aptitudes. Keeping these facts in mnd, them as educational tools. Rather than
it becones obvious that a traditional passively listening to a dry lecture
lecture period is an inefficient use sessi on, every student i medi ately
of classroom tine. If the level of becones actively involved in working
the material being covered is kept through an assigned task. By contin-
uously nonitoring the progress of

light enough to accommpdate the

least advanced students in the problem | trouble each student on an individual
class, then the nost advanced solving | shooting basis, the instructor is able to
students will certainly receive pinpoint the areas in which
little or no benefit from the | adder P OEESSelr extra coaching is needed. Any
lecture session. On the logic SEEw students who are able to
other hand, by teaching at . proceed with little or no
a level high enough to dl_screte a}nal 09

chall enge the advanced signal s signal s

safety
i ssues

sel f
confi dence

extra help nmay be assigned
additional tasks to keep

students, the material . . them constantly chal -
becomes too demandi ng system Instruction sof tvar e lenged and invol ved.
for the students at har dwar e set procedures This approach not
the other end of the only al | ows t he
scale. In sinple ternms, a significant anount instructor to focus on the unique needs of
of inefficiency is inherent in every lecture each student but it also increases both the
session. This inefficiency not only limts scope and the depth of the material which
both the depth and the scope of the material can be covered. The instructor constantly
whi ch can be covered in the lecture period, insures that each student recognizes the
it also reduces the anmpbunt of time available specific problens presented by the task, and
for the hands-on |ab session which follows. then makes certain that the student uses a
This is an extrenely serious drawback since systematic approach to finding solutions to
the mpjority of technicians pay little or no those problens. This recurring association
attention to the lecture sessions and tend of problens and solutions forces the student
to concentrate nmost of their learning effort to concentrate on the interrelationships
on the hands-on |ab periods instead. Mst of between all of the various concepts being
these types of disadvantages are built into covered. This approach greatly inproves the
the Lecture/Lab nethod by the instructor’s student’s fundanental understanding of the
inevitable “outline” agenda. First topic “A’ course nmterial and it also presents the
is presented and discussed in great detail. material in a way that is easily remenbered.
Then topic “B” is presented and discussed in This type of specific in-depth know edge of
great detail. Then topic “C'" ... and so on. the subject natter will form a permanent
The very nature of an “outline” class agenda foundation for future advancenent throughout
prevents the instructor from teaching how the renminder of the student’s career. An
the various topics are interrelated to each added benefit is the self-confidence which
other. The student conmes away with a great the student gains by truly understanding the
deal of information — but no understandi ng. mat eri al which has been covered.
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| I nvol ving each individual student to maxim ze the effective use of classroomtine

Based on our new Probl enf Sol uti on met hod of hands-on instruction, these workshops offer the
foll owi ng maj or advant ages over the classic Lecture/Lab nmethod of training:

. conti nuous active involvenent in the classroom proceedings greatly inproves the students’
attention span and mexinizes their retention of the course nmaterial

. i mprovi ng probl emsolving skills and devel oping a systematic approach to troubl eshooting are
tightly integrated into the teaching fornmat

. technicians invariably prefer to “learn by doing” and respond enthusiastically to this new
task-oriented style of instruction

. tedious | ectures, canned step-by-step | ab exercises, transparency projectors, and Power Poi nt
slide shows are all elimnated

Di sadvantages of the Lecture/lLab nethod. Advant ages of the Problenf Solution nethod.
Most technical training follows Here the instructor skips the
the classic Lecture/Lab fornmat i nstructor prelimnary lecture and begins
of instruction. To begin, the assi gns by assigning a task. This task
instructor uses a lengthy and t ask has been carefully designed to

detailed lecture to present a
series of new concepts. This is
followed by a short |ab exercise

present the same types of real-
world problens which are often
encountered while working in the

intended to reinforce the sane students field. As shown by the shaded
material covered in the lecture acconpl i sh areas of the graph, wthin a
session. For students having an task by matter of mnutes the students
engi neering mndset, this nethod finding are all actively engaged in the
of instruction often achieves sol uti ons | earni ng process. The instructor
satisfactory results. Students i nstructor to circulates through the classroom
with a maintenance technician's gi ves pr obl ens and continuously nmonitors the
m ndset, however, invariably | ecture - progress of each student. Those
prefer to use a “learn by doing” i nstructor who proceed rapidly are given
approach for acquiring new coaches additional assignments to keep
skills. They often gain little st udent s the exercise challenging. Oher
or nothing from the Ilecture to students may need extra coaching
sessions, although they becone recogni ze to recogni ze the problems and to
eager participants in the lab pr obl ens systematically work toward a
exerci ses which follow Thus, as and wor k solution. Rather than pronpting
shown by the shaded area of the out the student with a sinple “give
bar graph, nost of the students sol uti ons away” answer, the instructor
beconme actively involved in the - wi Il make suggestions such as:
| earning process during only a st udent s “Renmenber how the system acted
very small portion of the total actively earlier today? How is this new
available class time. Wen we i nvol ved problemdifferent? Howis it the

sane?” The instructor coaches
the student to systematically

consider that nost of the lab
assignments consist of sinple

| ead-t hrough exerci ses, it i nstructor think through the indications,
qui ckly becones obvious why the assi gns i nstructor to recogni ze recurring patterns,
Lecture/Lab nethod often gives | ab | eads and to conme up with a workable
such disappointing results. Its fol | ow up solution to each problem This
primary disadvantage lies inits st udent s gr oup met hod has obvious benefits to
failure to actively involve the perform di scussi on the students’ probl em sol vi ng
students in the educational I ab - skills and also to their self-
process. Passively listening to - st udent s confidence. During the follow up
a lengthy lecture of technical st udent s actively di scussion, the students are
details, especially one in a actively i nvol ved kept actively involved as they
darkened room with a nonotonous i nvol ved conpare solutions wth each
Power Poi nt slide show, becones a other. The instructor insures
serious challenge to the attention span of that all aspects of the course material are
even the nost notivated student. di scussed before assigning the next task.
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Hands-On Technical Workshops
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| Insuring that each student obtains maxi num benefit regardl ess of current skill |evel

Based on our new Probl enf Sol uti on met hod of hands-on instruction, these workshops offer the
foll owi ng maj or advant ages over the classic Lecture/Lab nmethod of training:

. smal |l class size allows the instructor to focus adequate attention on the uni que needs of

each i ndividual student

. strict limt of one student per workstation allows assignment of separate projects to
accommodat e students of various skill levels in the same class

. students are coached to recogni ze patterns and to master new nmaterial by relating its
simlarities and its differences to concepts which they already understand

. wor kshop-styl e seating arrangenent provides nore opportunities for the instructor to coach
each student “over the shoulder” on an individual basis

Tradi tional d assroom Floor Plan. Wile the
fam liar “cl assroont seating arrangenent

New Wor kshop Floor Plan. In this new seating
arrangenment, the workstations are arranged

shown here is usually a
perfectly adequate fl oor
plan for teaching in a
sinple lecture style ([ J
format, one of its nmjor
di sadvant ages qui ckly

around the perineter of
— — — the room so that the

|

5 5 5 students are all facing

outward. The instructor

is now free to circulate
t hroughout the room and

becones obvi ous during a A= A= A=
hands-on lab session. Oo ||E&Jo | (=0
The instructor finds it
i nconveni ent to nove

— — —
through the classroom %g %g %n
and nmonitor the progress

of each of the students.
Any student who requires

addi ti onal coaching soon
falls behind in the |ab O © ©

becones discouraged. At

/A /A /A
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assignment and wusually A A A B
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the same time, other

. continuously nonitor the
od|[ og|[ o= progress of each student
=W | == W | =R, on an individual basis.
As the students work

through their hands-on

JRY =] ﬂl:l,ﬂ—:ll lab  assignnents, the
o S e [ B | [ [ instructor is now able
O O%)]O O to closely nonitor the
0.0 progress of each of the
students. Any  student

O O O who needs extra help can
|:||:| |:||:| |:||:| receive the “over the
shoul der” coaching he

students mght quickly
conpl ete the exercise and soon becone bored
and disinterested while waiting for their
classmates to catch up. In spite of all of
these disadvantages, the classroom style

seating arrangenent still remains popular
for one sinple reason: it maximzes the
number of students that the available floor
space will accommpbdate. And so on one hand,

the traditional classroom style seating
arrangenent increases the nunber of students
- while on the other hand, it makes it nore
difficult for the instructor to interact
with each student on an individual basis.
Teaching the concepts of problemsolving
skills and developing a student’'s self-
confidence naturally require a great deal of
continuous personal interaction between the
instructor and each student. The traditional
“classroonf style seating arrangement is one
of the major factors that makes this anount
of interaction virtually inpossible for the
instructor to achieve.

requires. The instructor
can also assign additional |ab exercises to
keep the nore advanced students challenged
and involved. Another classroom activity
which definitely keeps the students alert
and involved is the *“group discussion”
period which follows each |ab assignnent.
Here all of the students gather around one
wor kstation and discuss the problens which
were encountered and the steps which were
required to find a solution. By conparing
the differences between the approaches used
by other students, each nenber of the group
gains a nuch better understanding of how to
recogni ze the issues involved in a problem
and also how to systenatically work out a
solution. By carefully nonitoring these open
di scussions, the instructor gains a great
deal of insight into how well each student
actually conprehends the material that has
just been covered. Knowing that their work
will be examined in these open discussions
keeps the students focused and noti vat ed.
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