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Preface

a Since 1970 Clarles.County Community College, Clemson University, Greenville Techni-
cal College and Linn-Benton Community College have been working together to_prepare
undergraduate students to enter occupations in water and wastewater treatment plant .

operations, and maintenance. Through'their efforts a two' -year wastewater technology
instructiobal program based on performance objeotivea has been developed and'iMple-s
mented.

Ibrough a grant from the Environmental-Protecttion Agency called Criteria for t7le
EstabZishmentoof Two -Year Post High School Wastewater Technology Prograts-(CEWT) the
four colleges set up program criteria andecurriculum.guidelines which are available
in two volumes:

Program Implementation Procedures
Volume II: Curriculum Guidelines, Criteria for,Establiohment and Mainte-
nance of Two -ypar Post High School Wastewater Technology Progrqms .

As a result of the implementation of the instructional-program-at Charles County
Community College, Greenville Technical College and Linn- Benton Community College,
six guides -for instructors based on the course descriptions in.PZant Implementation
Procedures and the general criterion behaviors of Volume II have been prepared.
Plant Operations for Wastewater Facilities, printed in fiv,6-15arts, is the second in
tte series which includes:

.

Volume-I Introduction to Environmental Teohnology
Volume II Plant-Operations for WasteWater Facilities
Volume III Laboratory Coritrol for Wastewater Facilities
Volume IV Management and Supervisibn Procedures for Wastewater Facilitieea
Volume V Process Interaction for Wastewater Facilities
Volume VI Advanced Waste Treatment
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GENERAL CRITERION
BEHAVIOR CATEGORIES

GENERAL CRITERION #

BEHAVIORS

ABNORMAL
OPERATION
PROCEDURES

PREVENTIVE
MAINTENANCE
PROCEDURES

CORRECTIVE
MAINTENANCE
PRoCEDURiS

LADORATORy
CONTROL

PpaCEOUPES

SPECIFJC
PRINCIPAL
PROCESS
UNIT
"x"

SYSTEM
INTERACTION
PROCEDURES

MANAGEMENT/
SUPERVISORY
PROCEDURES

master roufine activities

demonstrate safety procedures

recognize and correceabnormelities

demonstrate sleety procedures

mister routine ectivities

demonstrate safety procedures

recognize and reppir,malrenctions

identify equiprent parts

demonstrate safety procedures

conducteampling and relation)

determine appropriatt/ analyses

evaluate.remults of analyses

demonstrate safdty procedures '

identify function of process units

identify effects of wastes

identify Perpose of process units

identify appropriate sampling fOcations

relate need to procf,sis

reiogni.te and cope with major (Mestere

compare Varlaus process units

prepare orders for service and parts

determine supplies needed

prepare daily and monthly reports

prepare annual reports

prepare annual budgets

hire employees '

orient new employee

discipline employees

discharge employees

promOte profe*Sional growth

identify' stiffing deeds

identify needed operational changes

identify needed ciiital improvements

explain plant Operation to lay persons

respond to "optside" complaints .

promote plant.expansion

Promote plant image

Figure 1: Relationship of general criterion behaviors tperformince objectives) to
the general categories and composite model plant (CIS) .



When,the treatment plant operators,
cators, consultants-and representatives
from professional water pollution con-
trol !Organizations dame together to de-
velop an effective instructional program,
they repommended'thp use _of performance
or_behavioral objedtivesheeaube such
objectived clearly outline:

1. What the student is expected to
do as a 'relault of the instructional
program.
2. The conditions under which the
student shall do it.
3. The standard of performance.

COMPOSITE MODEL PLANT

First,, they developed a composite model
plant (CMP) of twenty-two process units
which is really many wastewater treat-
ment plaints in one model. Such a mix
of process units seldom occurs in/a
'treatment plant, but if a student be-
domes competent in .the operation and
management' of the CMP he should'be able
to perform successfully in'any treatment
plant.

TASK.ANALYSIS

Next, to ensure that the materials were
specifically tailored tb what the opera-
tor does on the job, a. task analysis was.
conducted. They found that the tasks
which an operator Performs fell into
4seven general categories which were fur-
,ther divided-into 37 tasks or general
behaviors. (See figure 1, page vi.)
Tho tasks were organUed under:

at

,c

Performance Objectives

1. Normal Operation. Procedures.
These include routine operating ac-
tivitges that do not/vary-signifi-
cantly from day to day and that are
designed to keOp the-plant function-(
ing within a normal range of values.
For example, the employee conducts
routine samplings of tie primary
sludge and inspects pumping equip-
mentarbi-the wastestream to verify
that the process is functioning
properly.

2. Abnormal Operation Procedules.
These include' activities of the
p],ant employee that result from'un-
usual and undesirable conditions of
the wastestream. The abnormal pro-
cedures enable the plant employee to
recognize when theMastestream is
abnormal and tolretUrn it to an ac-
ceptable, normal condition. An ab-
normal wastestream-results when a.
normal operation procedure is not
properly applied, a corrective-main-
tenance procedure is needed or man-
agement/supervisory procedures are
poor. For example; the plant em-
ployee should recognize that a black
septic primary sludge sample is an
abnormal condition of the waste-
stream anditake appropriate action.

3. Preventive Maintenance Proce-
dures. These include routine main-
tenance activities of the plant em-
ployee which prevent major, equipment
breakdown and subsequent corrective
maintenance. For example, the em-
ployee would ]lubricate bearings and
othereying parts, replace worn
components and adjust components of
the-primary sludge Dumps.

4
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4. Corrective Maintenance Procedures.
These include maintenance activities
of the plant employee that usually re-
oult,from tie breakdown or malfunction
of,a unit o equipmentor a component.
For example, the employee would notice
whether the primary sludge pump is ,

malfunctioning.and knowihen and hew
to correct the disorder or when and
how to `refer, the problem to plant
maintenance personnel.

5. Laboratory Control Procedures.,
These include special and routine ac- .

tivitieo relating to laboratory anal-
ysis, the specification of sampling
procedures and locations and the gen-
eral management of the laboratory
fagilitiee. For example, the employee
would collect primary o.idge samples
and conduct the analyses.

6. Systems Interaction Procedures.
These include activities of the plant
employee which relate the functioning
ofspecific unite of equipment to
other process units andto tie system
ac a whole. For example, the employee
would detex'mine how the effective
functioning of the,primary sludge
pumps relates -to digeoter, performance.

7. Management /Supervisory Procedures.
These include activities relating to
employment practices, record keeping,
plant operation policy and the estab-
lishment of a constructive and real-
istic rapport between the plant and
the community it serves:. For example,
the employee would keep records on
primary sludge pumping, keep an inven-,
tory of [Tare parts and evaluate the
adequacy of maintenance procedureS by

. 1phift personnel.

CURRICULUM DESIGN

After deciding what process equipment an
operator must operate and maintain, and
finding out what an operater.does through

the task analysis, they listed the ob-
jectives a student must master to ouc-'
cessfully operate a treatment plant.
For example, the student will describe
and perform the normal inspection pro-
cedure for the primary sedimentation

'unit including frequency of inspection,
conditions to look for andthe actions
he oPould take.

INSTRUCTOR'S GU/DES

The next step was-the design ofman-
uals to guide the instructor. In the
guides varied learning activities and
imaginative innovations which produce
more learning than traditional teach-
ing methods are emphasized. The in-
structional suggestions do not need -VI
be followed slavishly, but should be
modified and improved as much as pos.-,
Bible.

The instructor's goal is to achieve
the objectives of the curriculum by
selecting activities which suit the'
student's needs and help him to master
all the information and skills in the
course. The most'effective learning
occurs when the student is a partici-
pant in the learning process, not a
spectator.

An instructor should use learning ac-
tivities which approximate the situa-
tions which the student will meet in
the treatment plant. If it is not
possible to teach in a treatment plant,
iemulated situations should be set up
111-the workshop or classroom so that
the student can solve rather than dis-
cuss problems. 'Group discussion stim-
ulated by visual materials is an ef-
fective learning technique. Lecturing,
however, is inefficient. Because the
student is not actively' involved dur-1
ing a-leature, the instructor should
use lectures sparingly.

1t).
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Introdyction o Modules of Instruction

In this, instructor's ggide the topics "and
ideas are presented as a series of mod-
ules, organized around the general objec-
tives stated in the course descriptions
for Plant Operation I, II, III and, IT
and the In-Plfint Practicum which are
found in the Program Implementation Pro-
ceares 9f the CEWT Program. Each mod,-
ule iodesigned,to help the instructor
plan a course of study for the - operation
of a treatment'process using the,GMP
process unit. Edch module is- organized
around sixteen objectives common to all
processes. .

The modules in Plant Operationa for-
Wastwator Facilities are arranged in the
order in which the CMP process units
cur in the treatment plant. Each process
is identified by'a letter of the alphabet
and the procesa unit is described in the
heading of the modUle. If the instruc-
tor uses the modules in consecutive order,
he and, his students will follow the treat-
mentf'of the wastestream from collection
to its discharge into the receiving wa-
ters. Each module is designed so it can
be used afaa minicourse in 'a treatment
process. Instructors are urged to group
the modules to suit their individual
curriculum needs and instructional situa-
tionq

Mate al in the modules can easily be \
adapted for courses which upgrade the
training of operators in normal opera-

.tion procedures, abnormal operation pro-
cedures, preventive maintenance proce-
dures or corrective maintenance proce-
dures by grouping the appropriate objec-
tives from all'the modules. For exgmple,
an instructor could develop a course

in Corrective maintenance by grouping
objectives 11 and 12'from each module..

INSTRUCTTAL PROCESS UNITS

Each module assumes that thescomposite
model plant unit Will be used for in-
qtru6tion in the; proceed. If the reel,
ommended unit is not available, an
ternate process unit may be substitu-
ted and the instructional materials
adapted. The recommended CMP units
and alternate units for all the pro-
deuces are listed in. table 1, page 4.
Two modules on sludge dewaterixg are
included because it isimpossible for
a student to master operation of this
process by learning to operate one
process unit. Remember, however, that
a student will be more adequately pre-
pared to work in almost any treatment
plant if he is trained on the .CMP
unit. WhOn it is not possible to use
the recommended unit, students should
be informed about the operation and
function of the unit and hands-on

.training should be conducted on the
. best alternate unit available.

PURPOSE OF THE MODULES

The modules in nant Operationa for
Wastewater Facilities help the student
to learn how to operate all the pro-
ceps units in the wastewater treatment

.

plant. Normal operation,"abnormal op-
eration, preventive maintenance and
corrective maintenance procedures are
included. When the course JO com-
pletld, he will know why each unit is
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important to the treatment plant and-how
it affects an interacts with pither pro-

cess units i the treatment system..

STUDENT PREREQUISITES

COmpletion of Introduction to Environmen-
tal Technology and courses in basic math-

) eMatics and biology qualify the student
to enter the course in Unit Operations
for Wastewater Facilities. Concurrent
courbes inbasic chemistry and laboratory
control are suggested.' (See pages 7.,to
19 of Program,I0plementation.PPocedures.)

TERMINAL OBJECTIVE

When the student has completed the mod-
ules of instruction in this course, he
should be able to do the.following for
each of the processes in the treatment
plant:

1. Identify the process unit.

2. Describe the process unit in tech-
nical and,nontechnical terms.

3. Describe the safety procedures for
the process unit and explain how the
prdcedures protect employees and
visitors. o.

4. Identify the components' of the
process unit. Explain the purpose of
each component, how the component
works and why it is important.

'5. Describe the normal operation
procedures for the process unit com-
ponents.

6. Perform the normal operation pro-
cedures for the process unit.

7. Describe and perform the start-up
and shut-down procedures for the pro-
cess unit.

8. Describe the abnormal operation
procedures for the process unit.

.14

9. Describe the preventive mainte-
nance procedures for the process

unit.

10..Perform the preventive mainte-
nance procedures for the process
unit.

11. Describe the corrective mainte-
'nance procedures for 'the proceed

unit. components.

12. Perform the corrective mainte-
nance procedures for the process
unit components.

13. Perform the safety procedures
for the process unit and demonstrate
how they protect employees and visa-

' tors.

14. Compare other process units to
the composite model plant unit.

15. Name and locate the domponents
of the process unit. Name and
select reference' materials which
explain the normal operation prode-
dures, the purpose of each compo-
nent, how.the compOnent works and
why it is important.

16. PerformTthe abnormal operation
procedures for the process unit.

RESOUROES

The listing of instructional resources
suggests materials now available to
instructors to accomplish the desired
performance in the student.

Instructional materials 1,to 1866 are
keyed, to the reference, Instructional
Materials Available which is available
from:

0

14

Office of Water Pro am Werations
US Environmental Protealolon Agency
Washington,, DC 20460
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Two co mp anion volumes to Instructiona ',

Materials-Available, also available from
EPA; offer suggestions for selecting
audio - visual, equipment:

, P .

Selecting Audio-Visual Equipment
Selecting Instructional Media and
Instructional Systems

The following journals list addresse s of
.companies from whom literature about 'the
process units which they manufacture can
be obtained:

"Environmental Science and Technology"
1155 Sixteenth Street, N.W.
Washington, DC 20036

"Water and Sewage Works"
, 434 South Wabash
Chicago, IL 60605

911ater,and Wastes Engineering"-
666 Fifth Avenue
New York, NY 10019

If suitable materials are not. available,
instructors are, urged to develop their
own resources.

FORMAT OF THE MODULES

The module begins with a statement of -

purpose which'explains what the student
will be studying. Next, all the objec-
tives of the module and code numbers
keyed to a computerized list of instruc-
tional resources are listed for the in-
,structor's convenience.

Objectives. Each module includes six-
teen objectives which bring the stu-
dent to the perforiance level required
by the terminal objective. The know-
ledge and skills demanded of the stu-
dent become more complex as r0-
gresses through the sixteen objectives
in a module. He begins by identifying
components and learning fats about
the components and processes. He uses

1

these facts tog develop concepts and .

ideas. Finally, he relates the con-
. cepts andjdeap to each other:so -

that he canjmake.decisions about
,*ant Trocedures.

A glossary of verbs which fbllows
this introduction defines the verbs
used in the objectives so that the
instructoris'aware of what. he is
instructing the student to do and so
that his evaluation of the student
is based solely on what is stated in
the objective.

Conditions. The conditions define
the cir9umstances under which the
student" performs and is evaluated
and lists the information, equipment
and assistance to which the student
will have access. The best avail-
able learning and testing conditions
should be used. A process unit in a
treatment plant or workshop has more
impact on the students than photo-
graphs and drawings. For example,
if the student is to be givena pro-
cess unit, unit components, photo-
graphs 'or diagrams of a unit, the
instructor should provide a process
unit. If a process unit is not
available, he would use compbtents
of the unit in combination with pho-
tographs of those components which
he does not have available. Line
drawings and diagrams should not be
used if photographs and manufactur-
ers' illustrations are available.

Acceptable Performance. The accept-
able performance expands the objec-
tive4and details the steps a student
must follow to reach the objective.
To move onto the next objective, at
least 70% of each step or category
must be mastered With no repeated
errors between modules. For example,
no student can complete the course
of study if he consistently fails to
give attention'to moving'parts ap he
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performs safety procedures or to des-
cribe the odor as he evaluates the
characteristics of'the wastectream.
In this section the instructor,will
find the main topics of.hic lesson
plan and foft. the evaluation of the
Student's p4rformance.

Instructor Activity. The instructor
should get to know hic'class by work-
ing with mien groups and with each
student. Hesshould encourage students
to learn from each other as they work
together. He should involve the stu-
dent in the instructional and learning
process. Instructionar activities are
,paired numerically with student-,activ-

ities.

Student Activity. This is a listing
. of activities which 'the student will
take part in, in ordxr to accomplish
the specified performance. .

VALUATION TECHNIQUE

L.

The instructor may use or adapt the'
learning activities listed under instruc-
tor activity and student activity as
evaluation techniques. The technique'
chosen should reflect what the objective
asks the student to do.- Fdr example, if .

a student is asked to describe,.the eval-
uation technique. is a description. The. .

student should be evaluated under the
conditiOns and to the performance level
required for each objective.

NIP

1G°
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Glossary of Verbs

fi

The glodpary,of,Verbs is. included here so that the instructor will know exactly what
the-student is being asked to do to meet his objective. Notice the difference, for e.

examplebetween the meanings of identify and name. When ,a student is. asked to

identify, the instructor is providing the name of the Ing to be identified. But,

when the student rmust name something, he must supply he name.

The list includes all the verbs from the objectives-and the acceptable performance
sections of all the modules, as well as some verbs used in the instructor and stu-
dent activities.

APPLY

CHECK

gOENT &-MM ON

COMPARE

DEFINITION

To make use of as itable,
fitting or relevant. \\

To inspect and ascertain the
condition of, especially in
order to determine that/the
condition is satisfactory.

To express iar0opinion or atti-
tude about.what has been seen
or heard.

To examine the character or
qualities of, esyeciallyi for
the purpose of discovering
resemblances or differences.

CONSIDER To give thought to with a view
to purchasing, accepting or
adopting.

CORRECT To alter or adjust to bring to
some standard oe'required con-
dition.

DEMONSTRATE To illtistrate orexplain'In an
orderly and detailed way with
many examples, specimens and
particulars.

APPLICATION

Apply the preventive maintenance
schedule for the second stage di-
gestion unit.

1,/

Check the characteristics of each
component.

_17

Comment on employee safety proce-
dures.

Compare other aeration units to
the diffused air unit with swing-
type diffuser producing fine bub-
bles.

Consider availability of replace-
ment parts, capital costs,-ease of
repair, efficiency, maintenance
costs, and so forth.

Correct the malfunction:

Demonstrate the start-up proce-
dures in a treatment plint.
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DEFINITION

DESCRIBE To represent by words written
or spoken for the knowledg9 or
9derotapaing of others, to
transmit an image of the identi-.
fying features, the nature find
characteristics of objects.,

\events and action6.

To produce orgenerate:

2

(.

DEVELOP

DISCUSS To talk about, to present in
detail, to exchwe views or
information abodt.

EVALUATE To examine and make a judge-
ment about .quality, signifi-
cance, amo'un't, degree or'
condition of.nri

EXPLAIN

IDENTIFY

To make plain or clear, to
'prgsent in detail.`

Toe'stablish thp identity of,
piOc out or gingle out an
object in response to its
name by pointing, picking up,
underlining, marking or other
responses.

INDICATE To state or express without
toing.intb detail.

INSPECT

LIST

LOCATE

To view closely and critically,
to determine quality or state,
to detect errors or Aherwise
appraise.

To enumerate or specify.

APPLICATION

Describe the safety procedures for
the screening and grinding unit.

Develop a picture filof first
stage digestion, units.

Discuss treatment plant case his-
tories.

Evaluate, the wastestream for ab-
normal conditions.

I
Explayl the purpose of each compo-
nent, how the component works and
why it is important.

Identify the compOnents of the
chlorination unit.

Indicate whether the process, unit
is used, for secondary sedimenta-
tiOn.

. 4

Inspect 5 treatment plant.

List routine calculatildr
pond stabilization unit.

for the

To'stipulate the po ition of an Locate the components of the
object in yelation o other °. 4 trickling filtration,,unit.
objects.

L
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NAME

OBSERVE

PERFORM

4

DEFINITION

To supply the correct name, in
oral or written form, for an ob-
ject, clAs of objects, persons,
places, conditions Or'events
which are pointed out or'des-
cribedV,r

To pay careful; .directed,

analytical attention to.,.

Tp,' carry eut,an action or
pattOn of behavior.. (Implies
an act/for whkch a process or

i/ pattern of movement ha already
been established, especially
one calling for skill or preci-
sion, or for the assignment or
assumption of responsibility.)

To indicate the position or
direction of, especially by
extending -a finger toward the
thing so indicated, to direct,
someone's attention to.

RECOMMEND To mentton or introduce
being worthy of acceptance,
use or trial, to advise,

giSELEC To choose something from a num-
ber or group usually by fitness,
excellence,or other distin-'
}fishing feature.

II

POINT OUT

19
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- APPLICATION

Name the components of the primary
sedimentation unit.

Observe the thickening, process
during a plant tour. . .

Perform, the normal operation pro-
cedures for the grit removal.unit.

Point out charaeteristics which
distinguish the first stage di-
gestion unit from they units. ,

'Recommend procedures-t correct
the unsafe conditions.

Select the reference mater s and
tools needed to perform the cor-
rective maintenance.

9

fl
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MODULE 17
1,411
. ( FLOW MEASUREMENT.

A"centraliZed recording and totalizing system,
including Parohall flume, Venturi meter,

magnetic flowmeter and rotametbr
, .

Composite Model Plant Unit R

In this module the student will learn to perform all -the 'activities
in the objectivesvo they apply to a centralized recording and
totalizing system including Parshall flume, Venturi meter, magnetic
fiowmeter and rotameter. READ PAGES 1 TO 11 BEFORE USING.TVIS
MODULE.) 0 IT

OBJECTIVES: 17.1 , Identify the flow measurement unit.
17.P Describe the flow measurement process in technical and non-

.
technical terms.

17.3 Describe the safety procedureo for the fldp meaourement unit
and explain how the procedures protect employees and visitors.

17.4 Identify the components of a flow measurement. unit. Explain
the purpose of each component, how gthe componbfit works and why
it pies important.

17.5 Describe the normal operation procedures for the flow measure-
ment unit components listed on page 17.

17.6 Ferfform thqnormakoperation.procedures for the' flow measure-
, mentunit.

17.7 Describe and perform the start-up akphut-down procedures for
the flow ?measurement unit.

17.8 The abnormal operation procedures do noeapply to composite
model plant unit R.

17.9 Destbe the preventive maintenance procedures for the flow
meal ement unit.

17..10 Perform the preventive maintenance procedures for the flow
measurement unit.

17.1 Describe the corrective maintenance procedures for the flow
measurement unit components listed on page 17.

17.12 Perform the corrective maintenance procedures for the flow
measurement unit components.

1)13 Perform the safety procedures for tine flow meaouiement unit
and demonstrate how they protect employees and visitors.

17.14 Compare other flow measurement units to the centralized re-
cording and totalizing system including Parshall flume, Ven-
turi meter, magnetic flowmeter and rotameter.

17.15 Name and locate the components of the flow measurement unit

20
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listed on page I?. Name-ana'select reference materials which

explain Ahe normal operation procedures, the-purpose of each
component, how the component wbrko and Why it is important.

17.16 The abnormal operation procedures do not apply to composite

model plant unit R.
A

RESOURCES: 3 1164.
n 307 308

551 552.

OBJECTIVE 1)1:

CONDITIONS:

ACCEPTABLE PERFORMANCE:

INSTRUCTOR ACTIVITY:

120 125 141- 143 144 215 216 21, 218

309 316 317 320 321 324 42 459 511,

553 554 937 990 1033 1034 139

<<<<<<>>>>>>

Identify the flow measurement unit.

Given a unit, a model ora unit or,a photograph of a

unit.

The student will:

Indicate whether the process unit is used for flow

measurement.

a

1. Point out characteristics which distinguish the flow
measurement unit from other process units.

STUDENT ACTIVITY: 1. Develop a picture file of flow measurement units.

Mark distinguishing characteristics.

L <<<<<<>>>>>>

\BJECTIVE 17:2: Describe the flow measurement press in technical and
nontechnical terms.

CONDITIONS:

ACCEPTABLE PERFORMANCE:

Given photographs of the flow measurement unit.

The Student will:

Describe the flow measurement unit, explain:Ing the

meaning of the metering system.

Describe the purpose of flow measurement.



.)1

DeScribe how flow eagurementIffects:
collection
prechlorinalon
4r,Pening and, grinding'

gri r4levai A

primary oeatentation'
trickling filtration'
,aeration'

pecondary sedimentation
pond stabilisation
thickening
first stage digestion
second stage digesti9n
sludge conditioning
poqt-chlorinatiOn
oliege'dewatering
sp/ids disposal
effluent diopoRal

0/ pumping and piling

Plow Measurement

41

0

INSTRUCTOR ACTIVITY: 1. Use diagrams, photographs and slides to describe flow
Os Measurement.

2. Describe the flow measurement process during a plant
tour. React to the student's description of the pro-
-gess .

,4",WN.,;-

'STUDENT ACTIVITY: ,l. Describe tile flow measurement process while viewing
photographs, diagrams and slides.

2.'Observe and describe the flow measurement process
during a plani. tour.

<<<<<<>>>>>>

OBJECTIV-E 17.3: Describe the safety procedures for the flow measurement
unit and explain how the procedures protect employees?
and visitors.

CONDITIONS:

ACCEPTABLE PERFORMANCE:

Given a list of operation and maintenance procedures.

The student will:

Describe the safety procedures for the flow measure-
ment unit, commenti g on:

High-risk activit es
removing debris rom

22
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4

INSTRUCTOR ACTIVITY:

L

STUDENT ACTIVITY:

OBJECTIVE 17.4:

.

working with swiTaied in automatic poeition
.-Sources of danger

acid wastes
caustic wastes
deep went)

.

electrical equipment
explosive gaos
moving parts
open doors and covers
pits
poorly ventilated or open pits
slippery walks.
toxic gases

Satety equipment
first-aid.kit
lockout tags and keys'
protective clothing,
railinga
dtair safe* treads

Explain how the procedures protect employees and
visitors:

1. Discuss treatment plant case histories.
2. Describe the conditions in a plant and ask for oval-

. uation.
0

3. Describe the safety procedures for each operation and

maintenance procedure.
4. Prepare slides'of sources of danger and high-risk
°activities.

1. Read case histories and comment on employee safety
procedures.

2. Evaluate. conditions which the instructor has des-
cribed. Suggest remedies.

3. Role play operation or maintenance procedures: \Se-
lect proper safety equipment and name the sources of
danger and high-risk activities. Develop a manual of
safety procedures for the flow measurement unit.

4. Identify sources of danger and high-risk activities
icturedin slides.

<<<<<<>>>>>>

Identify the domponents of a flow measurement unit. EX-

plain th6 purpose of each component, how the component
works and why it is important.

0
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Given a flow measurement unit, unit components or a dia.%
gram, model or photographs of 'a unit and a list of-com-
panento.

ACCEPTABLE PERFGRMANCE: The student will:

INSTRUCTOR ACTIVITY:

Identify components ofthe flow measurement unit and
associated equipment:

chart

electrical-hydraulic transmission system
fire-fighting e pment
-first-aid kit
magnetic flowmeter

flow indicator
flow recorder
transmitter

mechanical-hydraulic transmission sybtem
Parshall flume

float
float switch
flow indicator
stilling well
transmitter'

pen
pneumatic transmission system
rotameter
signal converter
totalizer
Venturi meter

flow indicator
flushing pump
plunger
sight glass

Explain the purpose of each comwnent, how the
component works and why it is important.

1. Point out and name components in diagr ua, photo- 161
graphs or models)

2. Arrange photographs or models of components in the
workshop for student identification.

3. Point out and name components during a plant tour.
4. Question th6 students about the purpose of each

component,how the component works and why it is
important.



STUDENT ACTIVITY:

OBJECTIVE 17.5:

&ONDITIONS: Given a flow measurement unit or slides or photographs
of a flow measurement unit, a list of components of the
unit, a checklist of characteristics and a normal oper-
ation procedures manual.

Flow Meadur *ent

1. Identify the compotento which the instructor naMes bp
diagrams, photographs or models.

2. Identify the components at stations in the workshop
in writing.

3. Identify ,components during a plant tour,.,,

4. Expla°t the purpose of each component, how the compo-
nent r orks and, why it is important.

<<<<<<>>>>>>

Describe the norrr operation procedures for the flow
measurement unit components listed on page 17.

N

ACCEPTABLE PERFORMANCE: The student will:

Describe the characteristics of each component which
the operator checks to determine whether the cOmpo-
nent is functioning normally, commenting on: '

1 agitation
color
corrosion
depth
flow
motion

position
pressure
sound
temperature
velocity
vibration

Name the sense or indicator which monitors each char-
.-acteriptic.

Explain how often the characteristics of each compo-
nent,must be checked and why the component must be
checked or this schedule.

Describe what an operator does if the characteristics
of a'component Indicate that it is not functioning
normally, including:
making adjustments
deciding about' corrective maintenance
Deporting to supervisors
reporting in written records

Explain why a component's characteristics must be re-
turned to normal.

4.



INSTRUCTOR ACTIVITY:

STUDENT ACTIVITY:

OBJECTIVE 17.6:

CONDITIONS:

ACCEPTABLE PERFORMANCE:

Flow Ur.oaduregiot. 132 3.9

4":44

Deocribe routine oaMpling for the flow measurement .

proceoo.

Liot routine caloulationo forthe flow meaourement
proceoo.

Deocribe routine procedureo for recording data.

4

1. Deocribe the characteriotico of, the componento of the
flow meaourement unit.

2. Deocribe the normal' operation procedureo for the flow
meaourement unit. Uoe color ijictureo,

3. Deocribe the normaloperation prouedureo.during a
elide. chow of componento of the flow meaourement.
unit.

4. Debcribe and exPlaJ.n the normal operation procedureo
during a plant tour._ tiOten to the otudent'o deo-
cripIdon of the procedureo.

1. Develop, a checkliotv listing the componento of the
flow measurement unit arill their normal characterio-'
tics:.

2. Develop a manual of normal operation phcedureo.
3. Deocribe the normal operation procedureo during a

elide chow of componento of the flow meaourement
unit.

4. Oboerve and describe the normal operation procedureo
during a plant tour.

<<<<<<>>>>>>

Perform the normal operation procedures for the flow
meaourement unit.

Given a flow meaoUrement unit, the manual of normal op-
eration procedure which thestudent hao developed for
the flow measurement unit-and basic referenceb.

A
The student

Check and evaluate thp characteriotico of each compo-
nent; explaining hie actiorw,

Perform the procedureo which an operator follows if
the characteriotico of a component indicate that it
is not functioning normally.

4:: I)
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INST bTOR ACTIVITY:

STUDENT ACTIVITY:

a

Perform the routine sampling.
.

Perform the routine calculations.

Perforth the routine ,record keeping,

.4

1. Observe student demonstrating normal.- operation

procedure in a dry run in a treatment plant.
Observe the student performing normal':operation pro-
cedures in a treatment plant.

1. Demonstrate the normal operation procedures in a dry

run in alweatment plant.
2. Perform and explaiOhe normal operation procedures

in a treatment plant.

,OBJECTI/E 17.7: Describeand perform 'the start-up andshut-douln proce-

dures for the flow measurement unit.

CONDITIONS: Given a mock-up, model or photograph of a flow measure-
ment trait and a flow measurement unit with the manufa
turer's operation.mantuM

ACCEPTABLEJ'ERFORMANCE: The student will:

Start up and shutdown a flow measurement unit, fol-
lowing-the manufacturer's instructions..

INSTRUCTOR ACTIVITY:
0

1. Demonstrate and perform the start-up procedures in a

treatment plant.'
2. Demonstrate and perform the shut-down procedures in a

treatment plant.
3. Observe the student performing the start-up,proce-

duees in a treatment plant.
4. Observe tie student performing the shut -down proce-

dures in a treatment plant.
5. Observe the student as he evaluates his start-up pro -

cedures.
6. Observe the student as he evaluates his shut-down

procedures.

0.
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STUDENT ACTIVITY: ,l. Describe the star -up procedures in a dry run in a
treatment pl

2. Describe the shut-down procedures in a 'dry run in a
treatment plant.

3. Perform the gtart-up procedures in a treatment 'pl. t.

4. Perform theilhut-down procedures in a treatment
plant.

5.,Evaluate the operation of the flow measurement
to determine whether correct start-up procedures have
been used. Use the normal operation procedures man-
ual.which the student has developed. (See objective
1.4.)

6. Evaluate the operation`of the flow measurement unit
4 ' to determine whether correct shut-down procedures

have been used. Use the normal Operation procedures
,manual which the student has developed. (See objec-
tive 1.4.)

t

<<<<p<>>>>>>

OBJECTIVE 17.8: The abnormal operation procedures do not apply to compo-
site model plant unit R.

OBJECTIVE 1.9:

CONDITIONS:

<<<<<<>>>>>>

Describe- the preventive maintenance procedures for the
flow Measurement unit.

Given a flow measurement unit or pictures and drawings
of a flow measurement unit and reference materials,

inspection records
manufacturer's maintenance guides
plant drawings and Specifidations
preventive maintenance schedule

ACCEPTABLE PERFORMANCE: The Student will:

Describe these preventive maintenance procedures for
the flow measurement unit:,
.Cleaning

magnetic flOwmeter
flow indicator'
flow recotdei
transmitter

28
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q.eaning (continued)
Parshall flume
flot

) float switch
flow indicator
stilling well
transmitter

pen
Venturi meter

flow indicator
flushing pump
plunger
sight glass

Lubrication
Venturi meter

flushing pump
Mechanical adjustment

electrical-hydraulic transmission system
magnetic flowmeter

flow indicator
flow recorder
transmitter

mechanical-hydraulic transmission system
Parshall flume

float
float switch
flow indicator
transmitter

pneumatic transmission system
signal converter
totalizer
Venturi meter

flushing pump
Painting
Venturi meter

flushing pump
Replacement

chart A
fire-fighting equipment
first-aid kit
magnetic flowmeter

flow indicator
flow recorder
transmitter

Parshall flume
transmitter

pen
rotameter

29



Flow Measurement

INSTRUCTOR ACTIVITY:

STUDENT ACTIVITY:

Name the reference materials and tools needed to per-
form the preventive maintenance procedures.

Explain how often each preventive maintenance proce- .

"re must be performed.

Explain how an operator determines whether a compo-
nent needs preventive maintenance.

Describe what an operator does if a component needs
preventive maintenance.

Explain why each preventive maintenance procedure
is important.

1. Debcribe and explain the preventive maintenance pro-
cedues for the flow measurement unit.

2. Describe and explain the preventive maintenance pro-
cedures during a slide show.

3. Describe and explain the preventive maintenance pro--
. ; cedures during a plant tour.

1. Develop a preventive maintenance schedule and a man-
ual of preventive- maintenance procedures.

2. Observe, describe and explain the preventive mainte-,
nance procedures during a slide show.

3. Observe, describe and explain the preventive mainte-
nance procedures during a plant tour.

<<<<<<>>>>>>

OBJECTIVE 17.10: PerfiGM the preventive maintenance procedures for the
flow measurement Unit.

CONDITIONS:

ACCEPTABLE PERFORMANCE:

Given a flow measurement' unit and tools and reference
materials, including:

inspection records
manufacturer's maintenance guides
plant .drawings and specifications

\preirentive maintenance schedule

The student will:

Select the reference materials and tools needed to
perform the preventive maintenance procedures.

.30
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I

Apply the preventive maintenance schedule for the,
flow measurement unit, explaining his actions.

Perform the procedures which an operator follows when
a component needs preventive maintenance explaining
his actions. .

INSTRUCTOR. ACTIVITY: 1. Set up simulated situations in the workshop.
2. Observe 'student inspection of a treatmenfplant.
3. Observe the student performing the preventive mainte-

nance proced#res,in a treatment plant.

STUDENT ACTIVITY: 1. Small groups of stuynts perform the preventive main-
tenance procedures in simulated situations in the
workshop.

2. Inspect treatment plan4 Evaluate and explain the
preventive maintenance procedures.

3. Perform and explain the preventive maintenance proce-
dures in a treatment plant.

OBJECTIVE 17.11:

CONDFr IONS:

ACCEPTABLE PERFORMANCE:

<<<<<<>>>>>>

Describe the corrective maintenance procedures for the
flow measurement unit components listed oh page 17.

Given a fl..4fleasurement unit or a'mock-up, photographs
or drawings- bf a flow measurement unit, the manual of ,

operation procedures which the student has developed for
the flow measurement unit, tools and reference materials, .

including:
catalogue of replacement parts
equipment catalogues
manufacturer's maintenance guides

The student will:

Describe how an operator evaluates each component of
the flow measurement unit for corrective maintenance,
commenting on:
agitation position
color predsure
corrosion sound
depth temperature,
flow +-velocity

motion vibration



INSTRUCTOR ACTIVITY:

J

STUDENT ACTIVITY:

T?

OBJECTIVE 17.12:

CONDITIONS:

Flow Measurement

solIP St%

(gra 25 14

47.41, I.

Explain why a comporient has malfunctioned.

Name the-reference materials and/toolb>needed to per-
form the corrective maintenance4

Describe what an operator does when he discovers a
malfunction, including:

evaluation of callabilities tf plant personnel to
perform the procedures

selection of replacement parts
record keeping

Describe how the operator corrects the malfunction.

1. Describe and explain the corrective maintenance pro-
cedures fOr the flow measurement unit, using diagrams
and pictures. (

2. Describe and explain the corrective maintenance pro-
cedures during a slide showTor

3. Describe and explain the corrective maintenance pro-
Apedures during treatment plaht tours.

1

1. Describe and explain the corrective maintenance pro-
gedures in situations described or pictured by the
#structor.

2. Describe and explain the corrective maintenance pro-
cedures during a slide show.

30bserve, describe and explain the correopive mainte-
)mance procedures during a treatment plank tour.

A It
<<<<<<>>>>>>

Perform t 4 corrective maintenance procedures for the
flow me anent unit components'.

Given a fl easurement unit or unit components, the
operation p educes manual which the student has devel-
oped, tools d reference materials, including:

catalogue of replacement parts
equipment catalogues

manufacturers maintenance guides
manufacturer's operation manual

32
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ACCEPTABLE PERFORMANCE:

INSTRUCTOR ACTIVITY:

STUDENT ACTIVITY:

OBJECTIVE 17.13:

CONDITIONS: '

The student will:

Evaluate the conTonento of
for corrective maintenance,
nent has malfunctioned and

agitation .

color
'corrosion
depth .

flow .

motion.

4

the flow measurement unit
.explaining why a compo
commenting onl!
position
pressure
sound
temperature
velocity
vibration

Select the reference materials and tools needed to
perform the corrective maintenance.

Perform the procedures which an operator follows when
a component.malfunctions, including:
\ evaluation of capabilities of plant personnel to

perform the procedures
.selection of replacemdht parts
record keeping

Correct the malfunction.

1. Set up simulated situations' in the workshop.
2. Observe the student'as he evaluates the components in

. a treatment plant.
3. Observe the student performing the corrective main*

nance procedures in%atregtment plant.

1. Small groups of students perform and explain the cor-
rective maintenance procedures in simulated situa-
tions in the workshop.

2. Evaluate the components for corrective maintenance.
3. Perform and explain the corrective maintenance proce-

dures in a treatment plant.

4««<>>»»

Perform the safety procedures for the flow measurement
unit and demonstrate how they protect emplogees and

Given A list qf operation or maintenance Prockdures, the
student's manual of safety procedures, tools

cures,

equipment.
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ACCEPTABLE PERFORMANCE: The student will:
O

INSTRUCTOR ACTIVITY:

STUDENk ACTIVITY:

RED

Flow Measurement 27'

Identify hazardous conditions in the flow mesa ement
unit, commenting on:
high-risk activities
sources of danger
aafety equipment

Explain how the procedures protect employees and
visitors.

.Recommend corrective procedures and correct the
safe condition.

R

1. Set up simulated situations in the workshop.
2. Observe the student as he evdludtes the safety condi

tions in a treatment plant.
3. Observe the student performing thelafety procedures

a treatment plant.

"g.

1. Evaluate safety conditions in simulated situatibns
and recommend corrective procedures.

2. Evaluate safety conditions in a treatments plant and
recommend corrective procedures.

3. Perform the safety procedures in a treatment plant.

<<<<<<>>>>%>

OBJECTIVE 17.24: Compare other flow measurement units to thm-,centralized
recording and totalizing system including Parshall
flume, Venturi meter, magnetic flowmeter and rotameter.

CONDITIONS: Woven a process unit and reference materials, including:
equipment Catalogues
laboratory reports
manufacturer's bulletins
manufacturer's operation manuals
plant maintenanceldnd operation records

ACCEPTABLE PERFORMANCE4, The student will:

Compare composite model plant unit R with:
a V-notch weir unit.
a rectangular weir unit.
a proportional flow weir,unit.
a Kennison nozzle. unit.
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INSTRUCTOR ACTrVITY:,

Consider: .

availability of replacement parts
capital costs
dependency on surrounding environment
ease of repair
efficiency
'flow-handling capabilities
Maintenance costs
nuioanceko neighbors
operational costs
operational skills
personnel requirements
reliability
resistance to upset
sensitivity of controls
space,requiremento
waste=handling capabilities

>4,

1. Prepare a chart for tabulation of information about
the Units.

2. Compare composite model plant unit R with the other
units.

3. Help the student to collect information for reports
on the advantages and disadvantages of each unit.

STUDENT ACTIVITY: .1. List information about the units on a chart.
2. Compare the units in a panel discussion.
3. Write a report,on the advantages and disadvantages of

each unit.

r<<<<<<>>>>>>

OBJECTIVE 17.15: Name and locate the components of the flow measurement
unit-listed on page 17. Name and select rePrence, ma-
terials which explain the normal operation procedures,
the purpose, of each component, how the component works
and why it 'is important:

CONDITIONS: Given a flow measurement unit, unit components or a dia-
gral, model or photographs of a unit and reference mate-
rials, including:

contractor's plans of the flow measurement unit
manufacturer's maintenance guides
operation and maintenance manuals

35



ACCEPTABLE PERFORMANCE:

INSTRUCTOR ACTIVITY:

OBJECTIVE 17.16':

44013N,.
dim
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The student will:

Name and locateihe components of the flow meficure-
ment unit.

Name and select reference materials which explain the
normal operation procedures, the purpose of each com-
ponent, how'the component workb and why it is impor-
tant. 4s

1. Point out components of the flow measurement unit on
diagrams, photographs or models,

2. Listen to the student naming the components and tee
applicable reference materials during a plant tour.

3. Name, and display the.referened materials which des-
cfibe the flow measurement unit and normal operation

.procedures: 400

1*,,Mate4lb components which the instructor points out
on diagrams, photographs or models.

2. Name the components which the instructor points out
during a plant tour and name the referen6e materials
which apply to the components

3. Name and select the reference materials which des-
cribe the flow measurement unit and normal operation
procedures.

<<<<<<>>>>>>

'
The abnormal operethiokprocedures do not apply to comps-

. site model plant unit R.

<<<<<<>>>>>>
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A system with magnetically connected, pneumatically controlled,
diesel driven, centrifugal pumps; speed reducer connected,

electrically controlled, motor driven, positive displacement pumpb
and appropriate piping

Composite Model Plant Unit S

Ct,

In this mo le the atudent will learn to perform all the activities
in the jectives as they apply to a system with magnetically con-
nected, pneumatically controlled, diesel driven, centrifugal pumps;
speed reducer connected, electrically controlled, motor driven, posi-

. Live displacementDpumps and appropriate piping., READ PAGES 1 TO 11
BEFORE USING THIS MODULE.

OBJECTIVES: 18.1 Identify the'pumping and piping u4t.
18.2 Describe the pumping and piping process in technical and non-

technical terms.
18.3 Describe the safety procedures for the pumping and piping unit

sand explain how the procedures protect employees and visitors.
18.4 Identify the components of a pumping and piping unit. Explain

the purpose of each Component, how the component works and why
it is important.

18.5 Describe the normal operation procedures for the pumping and
piping unit components listed.on page 36.

.18.9 Perform the norrhal oPeration procedures for 'the pumping and
piping snit. 0-

18.7 Describe and perform the start-up a nd shut-down procedures for
the pumping, and piping unit.

18.8 Describe the abnormal Operation procedures for the pumping and
pipidg process:

18.9 Describe the,preventive maintenance procedures for the pumping
and -piping unit.

18.10 Perform the preventive maintenance procedures for the pumping
and pipingyntt.

18.11 Describe the corrective maintenance procedures for the pumping,-
and,Piping unit components listed-don page 36.

18.12 Perform the corrective maintenance procedures for the pumping ..°
and piping unit components.

18.13 Perform the safety procedures for the pumping 1and piping unit
and demonstrate how they protect employees.and visitors.

18.14 Compqre other pumping and piping units to the system with magAr
netically connected, pneumatically controlled, diesel driven,
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centrifugal pump). speed reducer connected, electricallY"con-
trolled, motor driven, positive displacement pumps and appro-
priate piping.

18.25 Name and locate the componenta of the pumping and piping unit
listed, on page 36.
explain the normal operation ppocedures, the purpose of each
component, how the component,6orks and why it is important.

18,2C Perform the abnormal operation procedures for the pumping and
piping unit. 4:1

0
RESOURCES: 3 116 120 125- 141 143 144 196 197 209 271

272 307 308 309' 316 317 320 321 324 421 459

511 551 552 553. 554 937 990 1033 1034 -1399

-\\'''`I<<<<<>>>>>>

OBJECTIVE 18.1: Identify the pumping and piping unit.

CONDITIONS: Given a unit, a model of a unit or a photograph of a
unit.

ACCEPTABLE PERFORMANCE:, The student will:

Indicate whether the process unit is used for pumping
andrpiping.

INSTRUCTOR ACTIVITY: 1. Point out characteristics which diuLinguish the pump-
ing and piping unit ftom other process units.

STUDENTACTIVITY: 1. Develop a picture file of pumping and piping units.
Mark distinguishing chat'Acteristies.

OBJECTIVE' 18.2:

<<<<<<>>>>>>

Describe the pumping and piping process
nontechnical terms.

technical and

CONDITIONS: Given photographs of the pumping and piping unit.



' Pumping and Piping

ACCEPTABLE PERFORMANCE! The student will:

Describe the pumping and piping unit, explaining the
meaning of:

hydraulic system
piping'tystem
pumping and piping system
pumping system

I

r.

INSTRUCTOR ACTIVITY:

33

Describe the purpose of pumping ind piping.

Describe the pumps in
which are used for:

o

backwash
priming
process water
raw sewage
recirculation
recycle a

Describe the valves
commenting on the:
butterfly valVe
bypass valve
check valve
discharge valve
effluent valve

Describe the pipes
commenting on the:
bypass line
discharge line
effluent line
line
influent line
overflow line

the pumping and piping unit-,

settled sewage
sludge
sludge return
waste sludge
water seals

in the pumping and piping unit,

gate valve
influent valve
inlet valve
suction valve

in the pumping and piping

primary sludge line
recirculation'line
recycle line
sludge line
suction line
transfer line

piping affects:
primary sedimentation
screening and grinding
secondary sedimentation.
second stage .digestion,

sludge conditioning
sludge dewatering
solids disposal
thickening
,trickling

Describe how pumping and
aeration
collection
effluent disposal
first stage digestion
flow measurement
grit removal
pond stabilization
post-chlorination
cpreclorination

l. Use diagrams, photographs
pumping and piping.

unit,

4 tr

and slides to describe
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STUDENT ACTIVITY:

OBJECTIVE 18.3:

CONDITIONS:

2. Deocribe,-., e pumping and piping process during a
plant toull%,'React to the student's description of
the process: 1-

1. Describe the pumping and piping process while viewing
photographs, diagrams and slides.

2. Observe and describe the pumping and piping process
during a pignt tour.

<4<<<>>>>>>

Describe the safety procedures for the pumping and pip-
ing unit and explainshow the procedures protect employ.
cos and visitors.

Given a list of operation and maintenance procedures.

ACCEPTABLE PERFORMANCE: The student will:

Despribe the safety procedures. for the pumping and
piping unit, commenting on:

High-risk activities
handling contaminated equipment
removing debris from channels-.
working with switches in automatic position

Sources of danger
air tanks and lines
acid w4
caustic wtes
deep wells
*electrical equipment
explosive gases
flooding tunnel
heat
hoist equifment under tension

, hot manifobip
hot piped
loose clothing
moving parts

.

open doors and covers
rotating and relocating part
slippery walks
toxic gases

4 0



INSTRUCTOR - ACTIVITY:

STUDENT ACTIVITY:

t.

Pumping and-Piping

Safety equipment
earmuffs and earplugs,
explosion proof fladillighta
fire-fighting equipment
first-aid kit".
goggles #

grounded tools and extension cords
lockout tags and keys
protective clothing

.

safety solvents

Explain how the procedures protect employees and
visitors.
1

1. Discuss treatment plant cape histories.
2. Describe"the Conditions'in a plant and ask for eval-

UatiOn.
3. Describa the safety procedures foreach operation and

maint ce procedure. ,
,

.

4. Pc* anare slides of sources of.danger and high-risk

1. Read case histories and comment on employee safety
procedures.

2. Evaluate conditions which the instructor has des- .

cribed. Suggest remedies.
3. Role play operation or maintenance procedures. Se-

lect proper safety equipment and name the sources of
danger and high-risk activities. Develop a manual of
safety procedures for the pumping and piping unit.

4. Jdentify sources of danger and high-risk'activities'
pictured in slides.

«««>»'5»
a

Identify the components of a pumping and iping unit.
Explain the purpose of each component, how the coMponent
works and important.

Given a pumping And piping unit, unit componentS.or a7,7"---
diagram, model or photographs of a 'unit'and a list of
components.

41'
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ACCEPTABLE PERFORMANCE: The student will:

Identify components of the
and associated equipment:
belt
control system
coupling
fire-fighting equipment
first -aid kit
gage
motor

Explain the purpose of each component;ihow the compoL.
nent works and why it is important.

INSTRUCTOR ACTIVITY:

STUDENT ACTIVITY:

OBJECTIVE 18.5:

a

ACCEPTABLE PERFORMANCE:

O

pumping and piping, unit

pipe
pump

-seal
speed controller
switch
valve

1., Point out and name components in diagrams, photo-
graphs or models.

2. Arrange'Photographs or models of components in the
workshop for student identification.

'9. Point out and name coMponentS during a plant tour.
4. Question the students about the purpose of each com-

ponent, how the component works and why it is impor-
tant.

1. Identify the components which the instructor names on
diagrams,, photographs or models.

2. Identify the components at citations in the workshop
In writing.

, 3. Identify components during a plant tour.
4. Explain the purpose of each component, how the compo-

nent.works and why it'is important.

I

<<<<<<>>>>>>

Describe, the normal operation procedures for the pumping
and piping unit components listed above.

given a pumping and piping unit or slides or photographs
of a pumping and piping unit, a list of components of
the'unit, a checklist of characteristics and a normal
operation procedures manual.

I

The student.will:

.Describe the characteristics of each component which
the operator checks to determine whether,the

.4
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-STUDENT ACTIVI:

or
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component is functioning normally, commenting on:
capacity odor
color position
corrosion presure
exfiltrati9n sound
flow temperature
infiltration vibration
motion

Name, the sense or indicator which monitors each char-
acteristic.

Explain hOw often the characteristics of each compo-
nent must be checked and why the component must be
checked on this schedule.

Describe what an operator does if the characteristics
of a component indicate that it is not functioning
normally, including:

making adjustments
deciding about corrective maintenance
reporting to supervisors
reporting in written records

Explain why a component's characteristics must be re-
turned to normal.

Describe routine sampling for the pumping and piping
process.

List routine calculations for the pumping'and piping
process.

Describe routine procedures for recording data.

1. Describe the characteristics of the components of the
pumping and piping unit.

2. Describe the normal operation procedures for the
pumping and piping unit. Use color pictures.

3. Describe the normal operation procedures during a
slide show of components of the pumping and piping
unit.

4. Describe and explain the normal operation procedures
during a plant tour. Listen to the student's des-
cription of the procedures.

1. Develop a checklist, listing the components of the
pumping and piping unit and their normal character-
istics.

2. Develop a manual of normal operation procedures.

43
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OBJECTIVE 18.6:

CONDITIONS:

ACCEPTABLE PERFO6ANCE:

INSTRUCTOR ACTIVITY:

STUDENT ACTIVITY:

3. Describe the normal operation procedures during a
slide show of-components of the pumping and piping
unit.

4. Observe and describe the'normal operation procedures
during a plant tour.

««45<>>>>»

Perform the normal operation procedures for the pumping
and piping unit.

Given a pumping and piping unit, the manual of normal
operation procedures whial'the student has deyeloped for
the pumping and piping unit and basic references.

The student will:

Check and evaluate the characteristics of each compo-
nent, explaining hisoactions.

Perform the procedures which an operator follows if
the characteristics of a component indicate that it
is t functioning normally.

Perform the routine sampling.

Perform the routine calCulations.

Perform the routine record keeping.

1. Observe the student demonstrating normal operation
procedures in a dry run in a treatment plant.

2. Observe the student performing normal operation pro-
cedures in a treatment plant.

1. Demonstrate the normal operation brocedures in a dry
run in a treatment plant.

2. Perform and explain,the normal operation procedures
in a treatment planl.

<<<<<<>>>>>>

OBJECTIVE 18.7: Describe and perform the start-up and shut-down proce-
dures for the pumpiiig and piping unit.

1
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CONDITIONS: Given mock-ups, models or photographs of the components
of a pumping and piping unit and the components of a

.

pumping and piping unit with the manufacturer's opera=,
tion manual.

ACCEPTABLE PERFORMANCE:

INSTRUCTOR ACTIVITY:

STUDENT ACTIVITY:

OBJECTIVE 18.8:

The student will:

Start up and shut down a pumping and piping unit,
following the manufacturer's instructions.'

1. Demonstrate and perform the start-up procedures in a
treatment-plant.

2. Demonstrate and perform the Shut-down procedures in a
treatment plant.

* Observe the student performing the start-up proce-
dures in a treatment plant.

4.'Observe the student performing the shut-down proce-
dures in a treatment plant.

5. Observe the student as he evaluates his start-up pro-
cedures.

6. ObServe the student as he evaluates his shut-down
procedures.

1. Describe the start-up procedures in a dry run, in a
treatment plant.

2. Describe the shut-down procedures in adry run in a
treatment plant.

3. Perform the start-up procedures ika treatment plant.
4. Arform the shut-down procedures.in a treatment

plant. A
5. Evaluate the operation of the pumping and piping unit

to determine whether correct start-up procedures have
been used. Use the normal operation procedures man-
ual which the student has devel9ped. (See objective
1.4.)

6. Evaluate the operation of the. pumping and piping unit
to determine whether correct shut-down procedures
have been used. Use the normal operation procedures
manual which the student has developed. (See objec-'
tive 1.4.)

«««5.>»

Describe the abnormal operatic* procedures for the pump-
ing and piping process.

d
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Co E DITIONS: Given a wastestream in a treatment plant or color photo-

_ graphs'of a wastestream, a checklist-of the conditions
of the wastestream andolant'records and reference mate-

., rials.

ACCEPTABLE PERFORMANCE: The student will:

ti

INSTRUCTOR ACTIVITY:

STUDENT ACTIVITY:

Evaluate the wastestream for abnormal conditions,
commenting on:

flow
ice
industrial wastes

-pH
sludge density
velocity

Describe the cause and effect of the abnormal condi-
tion.

Explain how often the condition of the wastestream
must be checked:

Describe what an operator does if h observes abnor-
mal conditions, including:

operational changes
reporting to supervisors
sampling procedures

Describe how the actions of the operator will improve
the condition of the wastestream.

, 1. Describe and explain the abnormal cdnditions of the
wastestream illustrated in color pictures.

2. Describe and explain the abnormal operation proce-
dures illustrated in pictures and described in plant
records and case histories.

3. Describe and explain the abnormal operation proce-
dures during a slide show.

4. Describe and explain the abnormal operation proce-
dures during a plant tour. Listen to the student's
description of the procedures.

1. Evaluate and explain the abnormal
wastestream which are illustrated

2. Describe and explain the abnormal
dures illustrated in pictures and
records and cdse histories.

3. Describe and explain, the abnorthal
dures in a class discussion after

4G

conditions of the
in color pictures.
operation pro c e-

described in plant

operation proce-
a slide show.

a



OBJNCTIFE 18.9:

CONDITIONS:

ACCEPTABLE PERFORMANCE:
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4. Evaluate and'explain the condition:of the wastestream
during a plant tour. Describe and explain the abnor-
mal operati6n procedures.

<<<<<<>>>>>>

Describe the preventive maintenance procedures for the
pumping and piping unit.

Given a pumping and piping unit or(pictures and drawings
of a pumping and piping unit and reference materials,
`including:

inspection records
manufacturer's maintenance guides
plant drawings and specifications,
preventive maintenance schedule

The student will:

Describe these preventive maintenance proCedures for
the pumping,and,piping unit:

Cleaning pump
gage seal
motor speed controller
pipe
pump
speed controller
valve

Lubrication
motor
pump
seal
speed controller
valve

Mechanical adjustment
belt
control systqm
coupling
gage
motor

switch
valve

Painting
motor
pipe
pump
speed controller
valve

Replacement
belt. .

fire-fighting equipment
first-aid kit
seal

Wear measurement
belt coupling
seal

Name the reference materials and tools needed to per-
form the preventive maintenance procedures.

Explain how often each preventive maintenance proce-
dure must be performed.
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INSTRUCTOR ACTIVITY:

STUDENT ACTIVITY:

Explain how an operator determines whether a compo-
nent needs preventive maintenance.

Describe what an operator does if a component needs
preventive maintenance.

Explain why each preventive maintenance prqcedure is
impqrtant.

1. Describe and explain the preventive maintenance pro-
cedures for the pumping and piping unit.

2. Describe and explain the preventive maintenance pro-
cedures during a slide show.

3. Describe and explain the-preventive maintenance pro-
,cadures during a plant tour.

1. Develop a preventive maintenance schedule and man-
ual of preventive maintenance procedures.

2. Observe, describe and explain the°Treventive.mainte-'
nance procedures during a slide show.

3. Observe, describe and explain the preventive mainte-
nance procedures during a plant tour.

<<<<<<>>>>>>

OBJECTIVE 18.10: Perform the preventive maintenance procedures for the
pumping and piping unit.

CONDITIONS: Given a pumping and piping unit and tools and reference
materials, including:

inspection records
manufacturer's maintenance guides
plant drawings and specifications
preventive maintenance schedUle

ACCEPTABLE PERFORMANCE: The student will:

Select the reference materials and tools needed to
perform the preventive maintenance progedureS.

Apply the preventive maintenance schedule for the
pumping and piping unit, explaining his actions.

Pprform the procedures which an operator follows when
a component needs preventive maintenance, explaining
his actions.

4 i3P
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INSTRUCTOR ACTIVITY:

STUDENT ACTIVITY:

OBJECTIVE 18.11:

CONDITIONS:

ACCEPTABLE

,40.0 0.4,4
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1. Set up simulated situations in the workshop.
2. Observe student inspection of a treatment platt-.
3. Observe the student perforMing the pree tive mainte-

nance procedures in a treatment plant.

1. Small groups of students perfOrm the preventive main-
tenande procedures in simultited situations in the
worlcohop.

2. Inspect a treatment plant. Evaluate and explain the
preventive maintenance procedureS.

3. Perform and,explain the preventive maintenance proce-
dures in a treatment plant.

<<<<>>>>>>

Describe the correc ive maintenance procedures for the
pumping and piping nit components Zisted,on page 36. '

. Given a pumping and piping unit or a mock-up, photo-
graphs or drawings of a pumping and piping unit, the
manual of operation procedures which the student has de-
yeloped for the pumping and piping'unit, tools and ref-
erence materials, including:

catalogue of replacement parts
equipment catalogues.
manufacturer' s-paintenance guides

ERFORMANCE: The student will:

Describe how an operator evaluates each component
of the pumping and piping unit for corrective mainte-
nance, commenting on:

capacity odor
color Position
corrosion pressure
exfiltration sound
flow temperature
infiltration vibration
motion

Explain why a component has malfunctioned.

Name the reference materials and tools needed o per-
form the corrective maintenance.

49
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INSTRUCTOR ACTIVITY:

STUDENT ACTIVITY:

Describe what an operator does when he discovers a
malfunction, including:

evaluation of capabilities of plant personnel to
perform the procedures

selection of replacement parts
record keeping

Describe how the operator corrects the malfunction.

1. Describe and explain the corrective maintenance pro-
cedures for the pumping and piping unit, using dia-
grams and pictures.

2. Describe and explain the corrective maintenance pro-
.

cedures during a slide show.
3. Describe and explain the corrective maintenance pro-

cedures during treatment plant tours.

1. Describe and explain the corrective maintenance pro=
cedures in situations described or pictured by the
instructor.

2. Describe and explain the corrective maintenance pro-
cedures during a slide show.

3. Observe, describe and explain the corrective mainte-
nance procedures during a treatment plant tour.

<<<<<<>>>>>>

. OBJECTIVE 18.12: Perform the corrective maintenance procedures for the
pumping and piping unit components.

CONDITIONS: a Given a pumping and piping unit-or unit components, the
operation procedures manual which thetudent has devel-
oped, tools and reference materials, including:

catalogue of replacement parts
equipment catalogues
manufacturer's maintenance, guides
.manufacturer's operation manual

ACCEPTABLE PERFORMANCE: The student

EVic.he components of the pumping and piping
unit for corrective maintenance, explaining why a
component has malfunctioned and commenting on:

capacity corrosion
color exfiltration

.50
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INSTRUCTOR ACTIVITY:

STUDENT ACTIVITY:

Pumping and Piping

= flow pressure
infiltration sound
motion temperature
odor vibration
position

Select the reference materials and toolo needed to
perform the corrective maintenance.

Perform the procedures which an operator follows when
a component malfunctions, including:

evaluation of capabilities of plant personnel to
perform the procedures

selection of replacement parts
record keeping

Correct the malfunction.

1. Set up simulated situations in the workshop..
2. Observ4 the student as he evaluates the components in

a treatment plant.
3. Observe the student. performing the correagve mainte-

nance Iwocedures in a treatment plant.

1. Stall grpuPs ofstudents perform and explain the cor-
rective maintenance procedures in simulated situa-
tions in the works4op.

2. Evaluate the components for corrective maintenance.
3. Perform and explain the corrective maintenance proce-

dures in a treatment plant.

4<<<<<>>>>>>

O TFCTIVE 18.13: Perform the safety pyocedures for the Pumping and piping
unit and demonstrate how they protect employees and
visitors.

CONDITIONS: Given a list of operation or maintenance procedures, the
student's manual of safety procedures, tools and safety
equipment.

ACCEPTABLE PERFORMANCE: .The student will:

Identify hazardous conditions in the pumping and pip-
ing unit, commenting on:
high-risk activities

5 1
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INSTRUCTOR ACTIVITY:

STUDENT ACTIVITY:

OBJECTIVE 18.14:

CONDITIONS:

sources of danger
safety equipment

Explain how the procedures protect' employees and
viditors.

Recommend corrective procedures /d correct the un-
safe condition.

1. Set up simulated situations in the workshop. ,

2. Observe the.student as he evaluates the safety cOndi-.
tions in a treatment plant.

3. Observe the student performing the safety procedures'
in a treatment plant.

1. Evaluate safety conditions in simulated situations
and recommend corrective procedures.

2. Evaluate safety conditions'in a treatment plant and
recommend corrective procedures.

3% Perform the safety procedures in a treatment, plant.

<<<<<<>>>>>>

Compare other pumping 'and piping units to the system
, with magnetically connected, pneumatically controlled,
diesel driven, centrifugal pumps; speed reducer connect-
ed, electrically controlled, motor driven, positive dis-
placement pumps and appropriate piping.

4

Given a prOdess unit and reference materials, including:
.equipment catalogues
laborat:OTy reports
manufacturer's bulletins ,

manufacturer's operation manuals
plant maintenance and operation records

ACCEPTABLE PERFORMANCE: The student will:

Compare composite model plant unit S with:
a system with magnetically connected, pneumatically

controlled, diesel driven, air lift pump; speed
reducer connected, electrica14 controlled, motor
driven, positive displacement pumps and appropri-
ate piping.

a system with magnetically connected, pneumatically
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controlled, diesel driven, screw lift pump; opeed
r.educer connected, electrically controlled, motor
driven, positive dioplacement pump's and appropr1.-
ate piping.

a oyotem with magnetically connected, pneumatically
controlled, diesel driven, hand driven pump;
opeed reducer connected, electrically controlled,
motor driven, pooitive dioplacement pumps and ap-
propriate piping

a system with magnetically connected, pneumatically
controlled, diesel driven, water driven pump;
opeed rbducer connected, electrically controlled,
motor driven, pooitive displacement pumps and
appropriate piping,

a system with magnetically connected, pneumatically
controlled, diesel driven, air driven pump; speed
reducer co ected, electrically controlled, motor
driven, po ive displacement pumps and the ap-

ii6-propriate ping.
a system with magnetically connected, pneumatically

controlled, diesel driven, pneumatic ejector pump,
electrode controlled; speed reducer connected,
electrically controlled, motor driven, positive
displacement pumps and appropriate piping.

Consider:
availabil ty of replacement parts
capital costs
dependency on surrounding environment
ease of repair
efficiency
flow-handling capabilities
maintenance costs
nuisance to neighbors
operational costs
operational skills
personnel requirements
reliability'
resistance to upset
sensitivity of controls
space requirements, .

waste-handling capabilities

1. Prepare a chart for tabulation of information about
the units.

2. Compare composite model plant unit S with the other
units.
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the student to collect information for reports.
on the advantages and disadvantages' of each unit.

STUDENT ACTIVITY:' 1. List information about the units on a chart..
2. Compare the units in a panel discussion.
3. Write a reporct'on the advantages and disadvantages of

each unit.

.(«<).».).

'OBJECTIVE 18.15: Name and locate the components of the pumping and piping
unit lioted on page 36. Name and (select reference ma-
terial° which explain the normal operation procedure°,
the purpose of each component, how the component works
and'why it is important.

CONDITIONS: Given a,pumping and piping unit, unit components or a
diagram, model or photographs of a unit and reference
materials, including:

contractor's plans of the pumping and piping unit.
manufacturer's maintenance guides
operation and maintenance manuals

ACCEPTABLE PERFORMANCE: The student will:

Name and locate the components of the pumping and
piping unit.

Name and select reference materials which explain the
normal operation procedures, the purpose of each com-
ponent, how the component works and why it is impor-
tant..

INSTRUCTOR ACTIVITY: 1. Point out components of the pumping and piping unit
on diagrams, photographs or models.-

2. Listen to the student naming the components and the
applicable reference materials during a plant tour.

3. Name and display the reference materials which des-
cribe the pumping and piping unit and normal opera-
tion procedures.

STUDENZACTIVITY: 1. Name the components which the instructor paints out
on diagrams,- phOtographs or models.



OBJECTIVE 18.16:

CONDITIONS:

ACCEPTABLE. PF.V.FORMANCE:

INSTRUCTOR ACTIVITY:

STUDENT ACTIVITY:

gM0541,
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2. Nathe the components whiCh the instructor points (out
during a plant tour and name the reference materials
which apply to the components.

3. Name and select the reference materials which des-
cribe the pumping and piping unit, and normal opera-
tion procedures.

<<<<<<>>>>>>

Perform the abnormal operation procedures for the pump-'
ing and piping unit.

Given a wastestream in a treatment
materials, including,:

industrial waste records
operation logs
operator manuals
plant performance guides

plant and reference

The student will:.

Evaluate the wastestream for abnormal conditions,
commenting on:

flow pH
ice sludge density
induStrial wastes velocity

r-- - .

Select'the.referenced he needs to return the waste-
.

stream to normal.

Perform the abnormal operation procedures.

1.tbserve the student as he evaluates the wastestream'
in a treatment plant.

2. Describe ths'references needed to correct abnormal
conditions of the wastestream.

3. Observe the student performing the abnormal operation
procedures in simulated situations and in a treatment
plant:'

1. Evaluate the wastestreaM in a treatment plant.
,2. Select the references needed to correct abnormal con

ditions'orthe wastestream.
3. Perform the abnormal operatiOn procedures in simula-.

ted situations or 'in a treatment plant. 4
«««,>»»
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MODULE 19

ELECTRIC POWER
A system using delta transformers, generators,

electrical switchgear, automatic gear,
automatic circuit actuators on motors and telemetering with alarms

Composite Model PlantUnit T

PURPOSE: In this module the student will learn to perform all the activities
in the objectives as .they apply to a system using delta transformers,
generators, electrical switchgear, automatic gear, automatic circuit
actuators on motors and telemetering with alarms. RgAD PAGES 1 TO 11
BEFORE USING THIS MODULE. -

OBJECTIVES: 19.1 Identify the electric power unit.
19.2 Describe the electricpower process-in technical and nontech-

nical terms.
19.3 Describe the safety procedures for the electric power unit and

explain how the procedures protect employees and visitors.
19.4 identify the components of an electric power unit.' Exploit'

the purpose of each component, how'tXe component works and why
it is important.

19.5 Describe the normal operation procedures for the electric
power unit ,components listed on page 55.

19.6 Perform the normal operation procedures for the electric power
unit.

19.7 Describe and perform the start -up and shut-down procedures for,
the electric p. -r unit:

19.8 The abnormal .aeration procedures do not apply to the compo-
site model plant unit T.

19.9 Describe the'preventive maintenance procedures for the elec-
tric power unit.

19.10 ,Perform the preventive maintenance procedures fordhe electric
power'unit.

19.11 Describe the corrective maintenance procedures for the elec-
tric power unit components listed on page 55.

19.12 Perform the corrective maintenance procedures for the electric
power unit components.

19.13 Perform the safety procedures-for the electric bower unit and
demonstrate how they protect employees and visitors.

19.14 Compare other electric power units to the System using delta
transformers, generators, electrical switchgear, automatic
gear, automatic circuit actuators on.motors and telemetering
With alarms.

. ir
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19.15 Name and locate the components of the electric power unj-
listed on page 56.
explain the.normal operation procedures, the purpose of each
component, how the component works and why it is important.

19.16 The abnormal operation procedures do not apply to the compo-
site model plant unit T.

RESOURCES: 3 116
309 312

551 552

OBJECTIVE 19.1:

120 125 141 143 144 212 213 307 308

313 316 3a7. 320 321 324 421 459 511

,553 554 937 990 1033 1034 1399

<<<<<<>>>>>>

Identify the electric Power unit.

CONDITIONS: Given a unit, a model of a unit or a photograph of a
unit.

ACCEPTABLE PERFORMANCE; / The student will:

Indicate whether the process unit is used for elec-
tric power.

I

INSTRUCTOR ACTIVITY: 1. Point out characteristics which distinguish the elec-
tric power unit,from other process units.

STUDENT ACTIVITY: 1. Develop a picture file of electric power units. Mark
distinguishing characteristics.

«««»»>>

OBJECTIVE 19.2: Describe the electric power process in technical and
nontechnical terms.

CONDITIONS: Given of the electric power unit.

ACCEPTABLE PERFORMANCE: The student 14,11:

Describe the electric power unit, explaining the
meaning of:

delta
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INSTRUCTOR ACTIVITY:

STUDENT ACTIVITY

OBJECTIVE 19.3:

Electric Power

electrical distribution system
electrical generation and distribution system
electrical servibe
electrical supply
internal electrical system
plant electrical system
three-phase

Describe the purpose of the electric power unit.

Describe how electric power affects:
collection
prechlorination
screening and grindinG.
grit removal.
primary sedimentation 44

trickling filtration
aeration
secondary sedimentation
pond stabilization
thickening
first stage digestion
second stage digestion
sludge conditioning
post-chlorination
sludge dewatering
solids disposal
effluent disposa±.
flow measurement
pumping and piping

. Use diagrams, photographs and slides to describe
electric power. (

.

2. Desct.ibe the electric power process during a plant
tour. React to the student's description of the pro-
cess.

1. Desdribe the electric power process while viewing
photographs, diagrams and slides.

2. Observe,pind describe the electric power process dur-
ing a plant tour.

<<<<<,<>>>>>>

N c,
Describdthe safety procedures for the electric power
unit and'explain how the procedures protect employees
and visitors.

r oo
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CONDITIONS: Given a list of operation and maintenance procedures.

ACCEPTABLE PERFORMANCE: The student will:

INSTRUCTOR ACTIVITY:

Describe the safety procedures for the electric power
unit, commeating on:

High-risk activities
activating or deactivating circuits
working with switches in automatic position

Sources of danger''

electrical equipment
explosive atmosphere
explosive gases
flammable solvents
hot equipment
moving parts
noise
open doors and covers
rotating equipment
slippery walks
solvents
toxic gases

Safety equipment
earmuffs or earplugs
explosion proof flashlight

4

fire-fighting equipment
first-aid kit
load break ratings on switchgear
lockout tags and keys
padlocks
protective clothing
railings
rubber mats under all switchgear panels
shorting sticks
wooden ladders

Explain how the procedures protect employees and
visitors.

'sot

1. Discuss treatment plant case histories.
2. Describe the conditions in a plant and ask for eval-

uation.
3. Describe the safety procedures for each operation and

maintenance procedure.
4. Prepare slides of sources of danger and high-risk

activities.

law
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STUDENT ACTIVITY:

OBJECTIVE 19.4:

CONDITIONS:

ACCEPTABLE PERFOWNCE:

4
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1. Read case histories and comment on employee safety
procedures.

2. Evaluate conditions which the instructor has des-
cribed. Suggest remedies.

3. Role iilay operation or maintenance procgiures. Se-
- lect proper safety equipment and name the sources of

danger and high-risk activities. Develop a manual of
safety procedures for the el tric powerrunit.

4. Identify source- of danger and high-risk activities
pictured in sli es.

< < < < <

Identify the compoento of an electric power unit.
plain the purpose of each component, how the component
works and why it is important.

Givenoan electric power unit, unit components or a dia-
gram, model dr photographs of a unit and a list of com-
ponents.

The student w11: art

INSTRUCTOR ACTIVITY: ' 1.

Identify components of tht electric power unit and
associated equipment:

ammeter
automatic control actuator
diesel motor
disconnect switch
elapsed-time meter
emergency lighting system
exciter
feeder breaker
fire-fighting equipment
first-aid kit
frequency meter
generator
ground detector
lighting transformer

load bus
load distribution panel
magnetiC starter
motor control center
overvoltage relay
power-factor meter
power-generation

control
primary feeder breaker
transformer breaker
undervoltage relay
voltmeter
watt-hour meter

Explain the purpose of each component, how the compo-
nent works and why it is important.

Point out and name components in diag
graphs or models.

GO

ams, photo-
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STUDENT ACTIVITY:

2. Arrange photographs or models of components in the
workshop for student identification,

3. Point out and name components during a plant tour.
4. Question the studentbout the purpose of each com-

ponent, how the component works and why it is impor-

tant.

1.'Identify the comp nents which the instructor names on
diagrams, photogra s or. models.

2. Identify the cOMpon is at stations in the workshop
in writing.

3. Identify components during a plant tour.
4. Explain the purpose of each component, how the compo7

tient works'and why it is important.

<<<<<<>>?>>>

OBJECTIVE 19.5: Describe the normal operation proceditrea for the elec-
tric power unit components listed on page 55.

CONDITIONS: Given an electric power unit or slides or photographs of
an electric power unit, a list of components of the
unit, a checklist of characteristics and a normal opera-
tion procedures manual.

ACCEPTABLE PERFORMANCE: The student'Will:

Describe the characteristics of each component which
the operator checks to determine whether the compo-
nent is functioning normally, commenting on:

1 color position
corrosion sound

motion temperature
odor vibration

Name the sense or indicator which monitors each char-
acteristic

Explain how often the characteristics,of'each compo-
nent must be checked and why a component must be
checked on this schedule.

Describe what an operator does if the characteristics
of a component indicate that it is not functioning
normally, including:
making adjustments

Gi
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INSTRUCTOR ACTIVITY:

STUDENT ACTIVITY:

\,0_BerECTIVE 19.6:

CONDITIONS:

ACCEPTABLE PERFORMANCE:

4$;'111). 4474k0
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deciding about corrective maintenance
reporting to ouphrvioors 4e

reporting.in written vicordo

Explain why a cOmponentto characteristics dustbe re-
turned to normal.

Deacribe routine aamp3 ng for the electric power
process.

List routine calculations for the electric power
process.

Describe routine procedures for recording data.

1. Pescribe the characteristics of the components of the
electric power unit.

2. Describe the 'normal operation procedures for the
electric power unit. Use color pictures.

3. Describe the normal operation procedures during a
slide show of component° of the electric power unit.

4. Describe and explain the normal operation procedures
during a plant tour. Listen to the students des-
cription of the procedures:'

1. Develop a checklist, listing the components of the
electric power unit and their normal characteristics.

2. Develop a manual of normal operation prodedures.
3. De6cribe the normal operation procedures during a

slide show of components of the electric power unit.
4. Observe and describe the normal operation procedures

&wing a plant tour.
/l(

«««>>>>»

Perform the normal operation procedures for the electric
power unit.

17

Given an electric power unit, the manual o normal oper-
ation procedures which the student has de elopedloped for the
electric power unit and basic references.

The student will:

Check and evaluate the characteristics of each compo-
nent, explaining his actions.

t. t 62
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INSTRUCTOR ACTIVITY:

STUDENT ACTIVITY:

OBJECTIVE 19.7:

Perform the procedures which an operator follows if
the characteristics of a component indicate that it
is not functioning normally.

Perform the routine sampling.

Perform the routine calculations.

Perform the routine record keeping.

1. Observe the student demonstrating normal operation
procedures in a dry run in a treatment plant.

2. Observe the student performing normal operation pro-
cedures in a treatment plant.

1. Demonstrate the normal operation procedures inedry
run in a treatment plant.

2. Perform and explain the normal operation procedures
in a treatment plant.

<<<<<<>>>>>>

Desdribe and perforin° the start-up and shut-down proce-

dures for the electric power unit.
4

CONDITIONS: Given a mock-up, model or photograph of an electric
power unit and an electric power unit with the manufac-
turer's operation manual.

ACCEPTABLE PERFORMANCE: The student will:

Start up and shut down an electric power unit:fol-
lowing the manufacturer's instructions.

INSTRUCTOR ACTIVITY: 1. Demonstrate and perform the start-up procedures in a
treatment plant.

2. Demonstrate and perform the shut-down procedures in a
treatment gent.

3. Observe the student performing the start-up proce-
.

dures in a treatment plant.
4. Observe the student performing the shut-down proce-

dures in a treatment plant.
5'. Observe the student as he evaluates his start-up pro-6

cedures.
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6. Observe the student as he evaluates his shut-down
procedures.

1. Describ'e the startup procedures in a dry run in a
treatment plant. .

2. Describe the shut-down procedures in a.dry run in a
treatment plant.

3. Perform the start-up procedures in a treatment plant.
4. Perform the shut-down procedures in a treatment

plant.
5. Evaluate the operation.of the eletric power unit to

determine whether correct start-up procedures have
been used. Use the normal operation procedures man-
ual which the student has developed. (See objective
1.4.)

6. Evaluate the operation of'the electric power unit to
determine whether correct shut-down procedures have
been used. Use the normal operation procedures man-
ual.which the student had developed. (See objective
1.4.)

«<«<>>>>>>

OBJECTIVE 19,8: The abnormal operation procedures do not apply toithe
composite model plant unit T.

<<<<<<>>>>>>

OBJECTIVE 19.9: Describe the preventive maintenance procedures for the
electric power unit.

. CONDITIONS: Given an electric power'unit or pictures and drawings of
an electric power unit and reference materials, includ-

inspection records ,
manufacturer's maintenance auricles
plant drawings and. specifications
preventive maintenance schedule-
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ACCEPTABLE PERFORMANCE: The student will:

Describe theSe preventive maintenance procedures for
the electric power unit:

Cleaning frequency meter
ammeter generator
automatic control actuator ground detector
diesel motor lighting transformer
disconnect 'switch- load bus

,elapsed-time meter load distribution
emergency lighting systei panel
exciter magnetic starter
feeder breaker motor control center
freqUency meter overvoltage relay

4ggenerator o,

. power-factor meter
"lighting transformer 'power-generation
load bus

\ control
'load distribution panel primary feeder
magnetic starter breaker
motor control center transformer breaker
overvoltage relay, undervoltdge relay
power-factor meter voltmeter
power-generation control watt-hour meter
primary feeder breaker Painting
transformer breaker diesel motor
undervoltage relay exciter
voltmeter generator
watt-hour meter motor control center

Lubrication Replacement
diesel motor fire-fighting
exciter equipment
generator first-aid kit

Mechanical adjustment
ammeter
automatic control actuator
diesel motor
sconnect switch

e apsed-time meter
emergency lighting system
exciter
feeder breaker

Wear measurement
diesel motor
'exciter
generator
magnetic starter
overvoltage relay
primary feeder
breaker

undervoltage relay

Name the reference materials,and 'pools needed to per-
form the preventive maintenance Oocedures.

Explain how often each preventive maintenance proce-
dure must be performed.

Explain how an operator determines whether a compo-
nent needs preventive maintenance.

6
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Describe what an operator does if a component needs
preventive maintenance.

Explain why each preventive maintenance procedure is
important.

1. Describe and explain the preventive maintenance pro-
cedures for the electric power unit.

2. Describe and explain the preventive maintenance pro-
cedures during a slide show.

3, Describe and explain the preventive maintenance pro- ,
cedures during a plant tour.

,*

STUDENT ACTIVITY: 1. Develop a preventive maintenance, schedule and a man-
ual of preventive maintenance procedures.

2. Observe, describe and explain the preventive mainte-
nance procedures during a slide show.

3. Observe, describe and explain the preVentive mainte-
nance procedures during a plant tour.

OBJECTIVE 19.10:

<<<<<<>>>>>>

Perform the preventive maintenance procedures for the
electric power unit.

CONDITIONS: Given an electric power unit and tools and reference ma-
terials, including: L,

inspection records
manUfacturerls maintenance guidbs
plant drawings and specifications
preventive maintenance schedule

ACCEPTABLE PERFORMANCE: The student will:

Select the reference materials and tools needed to
perform the'preventive maintenance procedures.

Apply the preventive maintenance schedule for the
electric power unit, explaining his actions.

Perform procedures which an operator follows when
. a component needs preventive maintenance, explaining
his actions.

" (3
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INSTRUCTOR ACTIVITY:

STUDENT ACTIVITY:

OBJECTIVE 19.11:

CONDITIONS:

1. Set'up,cimulated situations.in the workshop.
2.0bserve student inspection of a treatment plant.
3. Observe the student performing the preventive mainte-

nance procedures in a treatment plant.

1. Swill groups of students perform the preventive main-
tenance procedures in simulated situations in the
workshop.

2. Inspect a treatment plant, Evaluate and explain the
preventive maintenance procedures.

3. Perform and-explain the preventive maintenance prOce-
dures in a treatment plant.

-<«<>>>>»

Y
Describe the corrective maintenance procedures for the
electric power unit components listed on page 55.

Given an electric power unit or a mock-up, photographs
or drawings of an electric,power unit, the Manualof
operation procedures which the student has developed for
the electric power, unit, tools and reference materials,
including:

catalogue of replacement parts
equipment catalogues
manufacturer's maintenance guides

ACCEPTABLE PERFORMANCE: The student will:

Describe how an operator- evaluates each component of
the electric power unit for corrective maintenance,
commenting on:

color position
corrosion .sound

motion temperature
odor vibration

Explain why a component has malfunctioned.

Name the reference materials and tools needed to per
form the corrective maintenance.

Describe what an operator does when,he discovers a
malfunction, including:

evaluation of capabilities of plant personnel to
perform the procedures

6,"
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INSTRUCTOR ACTIVITY:

STUDENT ACTIVITY:

OBJECTIVE 19.12:

CONDITIONS:

ACCEPTABLE PERFORMANCE:
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selection of reidaaement'parto
record keeping

Describe how the operator corrects the' malfunction. .

1. Describe and explain the
cedures for the electric
and pictures.

2. Describe and explain the
cedures during a nlide s

3. Describe find explain the
cedureipuring treatment

corrective maintenance pro-
power'unIA, using diagrams,

corrective maintenance pro-
how.
corrective maintenance pro-.
plant tours.

1. Describe and explain the corrective maintenance pro-
cedures in situations described or pictured by the:
instructor.

. Describe and explain the corrective maintenance pro-
cedures during a slide show.

3. Observe, describe and explain the corrective mainte-
nance procedures during a'treatment plant tour.

<<<<<<>>>>>>

Perform the corrective mAntenance procedures for the
electric power unit components.

Given an electric pimer unit or unit components, the
operation procedures manual which the student has devel-
oped, tools and reference materials, including:

catalogue of replacement parts
equipment. catalogues
manufacturer's maintenance guides
manufacturer's operation manual

The student will:

Evaluate the components of the electric power unit
for corrective'maintenance, explaining why a compo:
nent has malfunctioned and commenting on:

color positiOn
corrosion . sound

motion temperature
Odor . vibration
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INSTRUCTOR ACTIVITY:

STUDENT ACTIVITY:

OBJECTIVE 19.13:

CONDITIONS:

P

Select the reference materials and tools needed to
perform the corrective maintenance.

Perform the procedures which-an operator follov's when
a component malfunctions,-including:

evaluation of capabilities_of plant personnel to
perform the procedures

selection of replacement parts
record keeping.

Correct the malfUnotion.

1. Set up 'simulated situations in the likshop.
2:Observe the student as he evaluates e components in

a treatment plant. . ,

3. Observe'the'student performing the corrective mainte-
nance procedures in a treatment plant.

1. Small groupsoof students perform and explain the cor-
rective maintenance procedures in simulated situa-
tions in the workshop.

-2..Evaluate the compone s for corrective maintenance.
3. Perform and explain e corrective maintenance proce-,

dures in a treatment plant.

<<<<<<>>>>>> p,

Perform the safety procedures for the electric power
unit and deMonstrate how they protect employees and
visitors.

(b;'

'Given a list of operation,or maintenance procedures, the
student's manual of safety procedures, tools and safety
equipment.

ACCEPTABLE PERFORMANCE: The student will:

IdentifAazardous conditions in the electric power
unit,, commenting on:'

high-risk activities
. sources of danger

-safety equipment,

Explain how the procedures protect employees and
visit&s.

63
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STUDENT ACTIVITY:

OBJECTIVE 19.14:

CONDITIONS:

ACCEPTABLE PERFORMANCE:
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Recommend corrective procedures and correct the un-
safe condition.

1. Set up simulated situations in the workshop.
2. Observe the student as he evaluates the safety condi -

'tions in-a treatment plant.
3. Observe the'student performing the safety procedures

in.a treatmentplant.

1. Evaluate safety conditions in simulated situatigns
and recommend corrective procedures.

2..EValuate safety conditions in a treatment plantand
recommend corrective procedures.

. 3. Perform the safety,procedures in a treatment plant.

<<<<<>>>>>>'

Coqvare other electric power units, to the system using
delta transformers, generators, electrical switchgear,
automatic gear, automatic circuit actuators on motors
and tele-metering with alarms.

Given a process unit and reference materials, including:
equipment catalogues
laboratory reports
manufacturer's bulletins
manufacturer's opeiation manuals
plant maintenance and operation records

The student will:

Compare composite model plant unit T' with:
a system using t transformers, gerierators, electri-

cal switchgear, automatic circuit actuators on
motors and telemetering with alarms.

a system with internally produced gas with gas
holder covers and centrifugal blowers.

Consider:
availability of replacement parts
capital. costs

dependency on surrounding environment
ease of repair
efficiency'

70
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INSTRUCTOR ACTIVITY:

floW-handling capabilities
maintenance costs
nuisance to neighbors
operational costs
operational skills
personnel requirements
reliability
resistance to -upset
sensitivity of controls
space requirements
waste-handling capabilities

O

1. Prepare a chart for tabulation of information about
tie units. 4V.

2. Compare composite model plant unit T with the other
units.

3. Help the student to collect information for reports
on the advantages and disadvantages of each unit.

STUDENT ACTIVITY: 1. List information about the units on a chart.
I

t 2. Compare the units in a panel discussion.
3. Write kreport on the advantages and disadvantages

of each unit.

<<<<>>>>>>

OBJECTIVE 19.15: Name and locate the components of the electrid power
unit listed on page 55. Name and select reference ma-
terials which explain the normal operation procedures,
the purpose of each component; how the component works
and why it is important.

CONDITIONS: Given an electric power unit, unit components or a dia-
gram, model or photographs of a unit and reference mate-
rials, including:

contractor's plans of the electric power unit
manufacturer's maintenance guides
operation and maintenance manuals

ACCEPTABLE PERFORMANCE: The student will: 4

Name and-locate the components of the electric power
unit.

7
4'
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STUDENT ACTIVITY:
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Name and select reference materials which explain the
normal operation procedures, the purposp of each cm-.
ponent, how the component works and why it is impor-

tant.

1. Point out components of he electric power unit on

diagrams, photographs or models.
2. Listen to the student naming the components and the

applicabld reference materials during a plant tour:
3. Name and display the reference materials which des-

,.
cribe the electric power unit and normal operation
procedures.

1. Name the components which the instructor points out
on diagrams,. photographs or models.

2. Name the components which the instructor points out
during a plant tour and name the reference materials
which apply to the components.

3. Name and select the reference materials which des-
cribe the electric power unit and normal operation
procedures.

<<<<<<>>>>>>
e. F.

OBJECTIVE 19.16: The abnormal operation procedures do not apply to the
composite model plant unit T.

<<<<< < < < > > >>>>> >

7"
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MODULE 20

GAS POWER
A system with internally produced gas

with high pressure tanks and
rotary positive displacement compressors

Composite Model Plant Unit U

PURPOSE: In this module the student will learn to perform all the activitiJ6
in the objectives as they apply to a system with internally produced
gas with high pressure tanks and rotary positive displacement com-

pressors. READ PAS 1 TO 11 BEFORE USING THIS MODULE.

OBJECTIVES: 20.1 Identify the gas power unit.
20.2' Describe the gas power process in technical and nontechnical

terms.

20.3 Describe the safety procedures for the.gas power unit and ex-
plain how the procedures protect employees and visitors.

20.4 Identify the components of a 'gas power unit. 'Explain the p
pose of each component, how the component works and why it is

important.
20.5 Describe the normal operation procedures for the gas power

unit components listed on page 73.

20.6 Perform the normal operation procedures ,for tha gas power

unit.

20.7 Describe and perform the start-up and shut-down procedures for
the gas power unit.

20.8 Describe the abnormal operation procedures for the gas power

process.
20.9 Describe the preventive maintenance procedures for the gas

power unit. d

20.10 Perform, the preventive maintenance procedures for the gas
power unit. , /

20.11 Describe the corrective maintenance procedures for the gas
power unit components listed on page 73.

20.12 Perform the correc 've aintenance proceduresiferthi gas
power unit components.

. 20.13 Perform the safety procedures for the gas power unit and dem-
onstrate how they protect employees and visitors.

20.14 Compare other gas power units to the System with internally
produced gas with high pressure tanks and rotary positive dis-
placement compressors (composite model plant unit U).

t' 20.15 Name and locate the components of the gas power unit listed on
page 73. Name and select reference materials which explain

73
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the normal operation procedures, the purpose of each compo-
nent, how the component works and why it is important..

20.16 Perform the abnormal operation procedures for the gas power
unit.

RESOURCES: 3 116 120 125 141 143 144 307 308 309 316
( 317 320 321 324 421 459 511 551 552 553 554

937 990 1033. 1034 1399

<<<<<<>>>>>?

OBJECTIVE 20.1: Identify the gas power uritt.

CONDITIONS:

ACCEPtABLE PERFORMANCE:

Given a unit, a model of a unit or a photograph of a
unit.

IP -The student will:

Indicate whether the processunit is used for gas
power. r,

INSTRUCTOR ACTIVITY: 1. Point out characteriklqcs which distinguish the gas
power unit from other process units.

STUDENT ACTIVITY: 1. Develop a picture file of gas pOwerunits. Mark dis-
tinguishingeicharacteristics.

OBJECTIVE 20.2:

<<<<<<s>>>>>>

Describe the gas power process in technical and nontech-
nical terms.

CONDITIONS: Given photographs of the gaspower unit.

ACCEPTABLE PERFORMANCE: The student will:

,

04,1
Describe the gas power unit, explaining the meaning
of:

digester gas system
high pressure gas system



INSTRUCTOR ACTIVITY:

STUDENT ACTIVITY:

OBJECTIVE 20.3:
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low pressure gas system
plant gas system
process' gas system
sludge gas system
waste gas-system

tta

Describe the purpose of the gas power unit..

Describe how gas power affects:
first stage digestion
second stage digestion
pumping and piping

/
1. Use diagrams, photographs and lides.to describe gas

power.
2. Describe the ga

React to the stu ent's description of the process.

r-

power process d Angg)iaant tour.

1. Describe the gas power process while viewing photo-
graphs, diagr and slidgkw

2. Observe and des ribe the gas power process during a
plant tour.

<<<<<<>>.>>>>

4.)

Describe the safety procedIes for the gas power unit
and explain how the procedures protectremployees and
visitors.

CONDITIONS: Given a list of operation and maintenance procedures.

ACCEPTABLE PERFORMANCE:... The student will:

Describe the safety procedures for the gas poser
unit, commenting on:

High-risk activities
draining water from lines
hoisting
removing. debris from channels
working with switches in automatic position

Sources of danger
acid wastes
belts
caustic wastes
cleaning rags ,

7 5
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INSTRUCTOR ACTIVITY:

Sources oft danger (continued)
couplings
deep wells
disconnected pipelines
electrical equipment
explosive gases
explosive mixtures
gas leaks
H2S gas
high pressure
improper disposal of spent gas scrubber contents
iron sulfide
moving parts
negative pressure
open doors and covers
rotating equipment.
slippery walks
solvents
spent gas scrubber contents
toxic gases
valve chains
valve handles
welding torches

Safety equipment
continuous operation gas monitor
explosion meter
explosion proof equipment
fire-fighting. equipment
first-aid kit
high volume ventilation equipment
hydrogen sulfide amp tools
lockout tags and keys
nonsparking tools
protective clothing
railings
salt tablets
stair safety treads

Explain how'the procedures protect employees and
visitors.

1. Discuss treatment plant case histories.
2. Describe the conditions in a plant and ask for eval

uation.
J. Describe the safety procedures for each operation and

maintenance procedure.
4. Prepare slides of sources of danger and high-risk

activities.
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STUDENT ACTIVITY:

OBJECTIVE 20.4:

CONDITIONS:
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1. Read case histories and comment on employee safety
procedures.

2. Evaluate conditions which the instructor, has des-
cribed. Suggest remedies.

3. Role play operation or maintenance procedures. Se-
lect proper safety equipment and name the sources of
danger and high-risk activities. Develop a manual or
safety procedures for the gas power unit.

4. Identify sources of danger and high-risk activities
pictured in slides.

<<<<<<>>>>>>

Identify the components of dgas power unit. &pica
the purpose of each component, how the comp ent works
and why it is important.

Given a gas power unit, unit components or a diagram,
model or photographs of a unit and a list of components.

ACCEPTABLE PERFORMANCE: The student Kill:

INSTRUCTOR ACTIVITY:

Identify components of the gas
elated equipment:
drip trap
explosion-proof switchgear
fire-fighting equipment
first-aid kit
flame arrestor
gas booster
gas compressor 1

gas filter
gas holder cover
gas scrubber
gas storage

power unit and asso-

manometer
meter
moisture accumulator
pressure gage
pressure switch
primary gas receiver
secondary gas receiver
vacuum relief valve
valve
waste gas burner

Explain the purpose of.each component, how the compo-
nent works and why it is important.

1. Point out and name components in diagrams, photo-
graphs or models.

,2. Arrange photographs or models of components in the
workshop fOr student identification.

3. Point out and name components during a plant tour.

77
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STUDENT ACTIVITY:

OBJECTIVE 20.5:

CONDITIONS:

ACCEPTABLE' PERFORMANCE:

4. Question the students about the purpose of each com-
ponent, how the component works and why it is impori-

tant.

1. Identify the components which the instructor names on
diagrams, photographs or models:

2. Identify the components at stations in the workshop

V

in writing.
3. Identify components during a plant tour.
4. Explain the purpose of each component, how the compo-

-,

nent works and why it is important.

<<<<<<>>>>>>

Describe the normal operation procedures for the gas
power unit components Zisted on page 73.

Given a gas power unit or slides or photographs of a gas
power unit, a list of eomponents of the unit, a check-
list of characteristics and a normal operation proce-
dures manual.

The student"will:

Describe' the characteristics of each component which
the operator checks to deternline whether the compo-
nent is functioning normally, commenting on:

color pressure
corrosion sound
motion temperature
odor vibration
position ..---"

Name the sense or indicator which monitors each char-
acteristic.

Explain how often the characteristics of each 'compo-
nent must be checked and why the component must be
checked on this schedule.

Describe what an operator does if the characteristics
of a component indicate that it is not functioning
normally, including:

making adjustments
deciding about corrective maintenance

rot VS.to

./



fp

INSTRUCTOR ACTIVITY:

STUDENT ACTIVITY:

OBJECTIVE 20.6:

CONDITIONS:

Gas Power 75

reporting to supervisors
reporting in written records

Explain why a component's characteristics must be re-
turned to normal.

Describe routine sampling for the gas power process.

List routine calculations for the gas power process.

Describe routine procedures for recording data.

1. Describe the characteristics of the components of .the
gas power unit.

2. Describe the normal operation procedures for the gas
power unit. Use color pictures.

3. Describe the normal operation procedures during a
slide show of components of the gas power unit.

4. Describe and explain the normal operation procedures
during a plant.todr. Listen to the student's des-
cription of the procedures.

Develop a checklist, listing the components of the
gas power unit and their normal characteristics.

2. Develop a manual of normal operation procedures.
3., Describe the normal operation procedures during a

slide show of components of the gas power unit.
4. Observe and describe the normal operation procedures

duringa plant tour.

<<<<<<>>>>>>

Perform the normal operation procedures for the gas
power .unit.

Given a gas power unit, the manual of normal operation
procedures which the student has developed for the gas
power unit-and basic references,

ACCEPTABLE PERFORMANCE: The student will,:

Check and evaluate the
nent, explaining his a

Perform the procedures
the characteristics of
is not functioning no

s", 7 9
0

characteristics,of each compo-
ctions.

which an operator follows if
a component indicate that it
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INSTRUCTOR ACTIVITY:

STUDENT ACTIVITY:

OBJECTIVE 20.7:

t

CONDITIONS:

ACCEPTABLE PERFORMANCE:

INSTRUCTOR ACTIVITY:

I

cs-

Perform the routine sampling.

Perform the routine calculations.

Perform the routine record keeping.

1. Observe the student demonstrating normal operation
procedures in a dry run in a treatment plant.

2. Observe the student performing normal operation pro-
cedures in a treatment plant:

1. Demonstrate the normal operation procedures in a dry
run in a treatment plant.

2. Perform and explain the normal operation procedures
in a treatment plant.

<<<<<<>>>>>>

Describe and perform the start-up and shut-down proce-
dures for the' gas power unit.

Given a mock-up; model or photograph of a gas power unit
and a gas power unit with the manufacturer's operation
manual.

The student will:

Start up and shut down a gas power unit, following
the manufacturer's instructions.

10

1. Demonstrate and perform the start-up procedures in.a
treatment, plant.

2. Demonstrate and perform the shut-down procedures in a
treatment plant.

3. Observe the student performing the start-up proce-
dures in a treatment.,pliint.

4. Observe the student performing the shut-down proce-
dures in a treatment plant.

5. Observe the student as'he evaluates his start-up pro-.
Cedures.

6. Observe the student as he evaluates his shut-down
procedures.

Ga
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1. Describe the start-up procedures in a dry run in a
treatment plagt.

2. Descrae the shut-down procedures in a dry run in.a
treatment plant.

3. Perform the start-up procedures in a treatment plant.
4. Perform the shut-down procedures in a treatment

plant:
5. Evaluate the operation of thd gas power unit to de-

termine whether correct start-up procedures lave been
used. Use the normal operation procedures maual
which the student has developed. (See objective

1.4.)
6. Evaluate the operation of the gas power unit to de-

termine whether correct shut-down procedures have
been used. Use the northal operation procedures man-
ual which the student had developed. (See objective

1.4.)

<<<<<<>>>>>>'
a

OBJECTIVE 20.8: Describe the abnormal operation procedures for the gas
power process.
lb

CONDITIONS: "'Given a-gas stream in a treatment plant or a written
description of a gas stream, a checklist of the condi- '

tions of the gas btream and plant records and reference
materials.

ACCEPTABLE PERFORMANCE: -- The student will:

Evaluate the gab stream for abnormal conditions, com-
menting on:

flow
gas composition
toxic gases

Describe the cause and effect of the abnormal condi-

tion.

Explain how often the condition of the gas stream
must be Checked.

Describe vihat an operator does if he observes abnor-
mal conditions, including:

operational changes
reporting to supervisors
sampling procedures
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INSTRUCTOR ACTIVITY:

STUDENT ACTIVITY:

Describe how the actions of the operator will improve
the condition of the gas stream.

1. Describe and explain the abnormal conditionbrof the
gas stream.

2. Describe and explain the abnormal'operation proce-
dures described in plant records and case histories.

3. Describe and explain the abnormal operation proce-
dures during a slide show.

4. Describe and explain the abnormal operation proce-
dures during a plant tour; Listen to the student's
description of the procedures.

1. Evaluate and explain the abnormal conditions of the
gas stream which the instructor describes.

2. Describe and explain the. abnormal operation proCe-
dures descHbed in plant records and case histories.

3. Describe and explain the abnormal operation proce,
dures in a class discussion after a slide show.

4. Evaluate and explain the condition of the gas stream-
during a plant tour. Describe and explain the abnor-
mal operation procedures.

<<<<<<>>>>>>

OBJECTIVE ,g0..9: Describe the preventive maintenance procedures for the
gas power unit.

CONDITIONS: Given a gas power unit or pictures and drawings of a gas
power unit and reference materials, including:

inspection records
manufacturer's maintenance guides
plant drawings' and specifications
preventive maintenance schedule

ACCEPTABLE PERFORMANCE: The student will:

Describe these preventi/e maintenance procedures for
the gas power unit:

Cleaning gas filter.
drip trap gas scrubber
flame arrestor gas storage
gas booster meter
gas compressor moisture accumulator

82
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INSTRUCTOR ACTIVLTY:

STUDENT ACTIVITY:
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Cleaning (continued)
pressure gage
pressure switch
valve
'smite gas burner.

Lubrication
gas 'booster
'gas compressor
gas scrubber
meter
valve

Mechanical adjustment
drip trap.
explospn-proof switch-

geal- ,

flame arrestor
gas booster

,gas compressor
gas scrubber
meter

r

"so
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moisture accumulator

preipure gage
pressure switch
vacuum rape valve
valve.

Waste gas burner

arrestor
.gas compressor
gas scrubber
gas storage
'meter
moisture accumulator
primary gas receiver
secondary gas receiver
valvg

Replacement
fire-fighting equipment
first-aid kit
1,8B filter
gas scrubber
manometer

Name the reference materials and tools needed to
form the preveritive maintenance procedures..

Explain how often each,preventive maintenance proce-
dure muatbe performed,

per-

Explain how 'an operator determines whethei. a Compd-.

nent needs preventive maintenance,

Describe what an operator does if a component needs
preventive maintenance.

0

Explain why each. preventive maintenance procedure is
important,. ti

1. Describe and explain the preventive maintenance,pro-
Icedures for the gas power unit.

2. Describe and explain the preventive maintenance:pro-

.
cedures during a .04de slim. F

3. Describe and,e lfain the preventive. maintenance pro-
cedures during a plant tour

,

1. Develop. a pre entive maintenance schedule''and a man-.
ual'of preventive maintenance-procedures.

2. Observe,- describe-and explain-the preventive mainte-
nance proCeduresiduring a slide

83
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3. Observer, describe and, explain the preventive mainte-
nance procedures during a plant tour.

t
<<<<<<>>>>>>

OBJECTIVE 20.10:

CONDITIONS:

ACCEPTABLE PERFORMANCE:

INSTRUCTOR ACTIVITYf'

STUDENT ACTIVITY:

111 Perform the preventive maintenance procedures for the
gas power unit.

Given"a gas power unit and tools and reference mate-
rials, including:

inspectiot records
manufacturers maintenance guides
plant drawings and specifications
preventive maintenance spheaule

The student will:

Select the reference materials and tools needed to
perform the preventive Maintenance procedures%

Apply the preventive maintenance schedule for the gas
power unit,'explaining his actions.

°Perform the procedures which an operator follows when
a component needs preventive maintenance, explaining
his actione. -

/

1. Set up Limulated situations in the workshop.'
2. Observe student inspection of a treatment plant.
3. Observe the student perforping the preventive mainte-

nance procedures in a treatment plant.

1. Small groups of students pgrform the preventive,main-
tenance procedurAS:WalpuIeted situatioi'fs in the

workshop.
2. Inspect a treatMOntlant: ,Evaluate and explain the

preventive Maintenance:procedures.
3. Perform and:explain the preventive maintenance proce-

dures in a:treatMent plant.

««.0.>>>»

OBJECTI4)20.11: Describe the correctivg\maintenaiwe procedures for the
gas power unit components listed on pdge173.

8 4



CONDITIONS: Giveu-argas power unit or a mock-up, photographs or
draw- ,rip .if a. gas power unit, the manual of operation
procedures which the student has developed for the gas
power unit, tools and reference materials, including:

cataldgue of replacement parts
equipment catalogues
manufacturer's maintenance guides

ACCEPTABLE PERFORMANCE: The student will:

Describe how an operator evaluates each component of
the gas power unit for corrective maintenance, com-
menting on:

color pressure
corrosion sound

motion temperature
odor 44 vibration
position

Explain why a component has malfunctioned.

Name the reference materials and tools needed to per-
form the corrective maintenance.

Describe what an operator does when he discovers a
malfunction, including:

evaluation of capabilities of plant personnel to
perform the procedures

selection of replacement parts 411(

record_keeping

Describe how the operator corrects the malfunction.
s,

INSTRUCTOR ACTIVITY:'

STUDENT ACTIVITY:

4

1. Describe and explain the corrective maintenance pro-
cedure's foiF.the gas power unit, using diagrams and

pictures.
2. Describe and explain the corrective maintenance pro-

cedures during.a slide show.
3. Det;aribe and explain the corrective maintenance pro--

cedures during treatment plant tours.

r

1. Describe and explain the corrective maintenanc ) p
cedures in situations described or pictured by the

instructor. /

2. Describe and:explain the corrective'maintenanee pro-
cedures during a slide show.
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OBJECTIVE 20.12:

CONDITIONS:

3. Observe, describe and explaip the corrective mainte-
nance procedures during a treatment plant tour.

<<<<<<>>>>>>

PerfOrm.the'corrective maintenance procedures for the
gas power unit components.

Given a gas power unit or unit components, the operation
procedures manual which the student has developed, tools
and reference materials, including:

catalogue of replacement parts
equipment catalogues
manufacturer's maintenance guides
manufacturer's operation manual

'--

ACCEPTABLE PERFORMANCE: The student will:

INSTRUCTOR ACTIVITY:

Evaluate the components of the gas power unit for
corrective maintenance, explaining why a component
has malfunctioned and commenting on:

color pressure
corrosion sound
motion temperature
odor vibration
position

Select the reference materials and tools needed to
perform the corrective maintenance.

Perform the procedures which an operator follows when
a component malfunctions, including:
evaluation of capabilities of plant personnel to
perform the procedures

selection of replacement parts
record keeping

Correct the malfunction.

1. Set up simulkted situations in the workshop.
2. Observe the student as he evaluates the components in

a treatment plant.
3. Observe the student performing the corrective mainte-

nance procedures in a treatment plant.

8t)
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STUDENT ACTIVITY:

C

OBJECTIVE 20.13:

C

CONDITIONS:

ACCEPTABLE PERFORMANCE:

1. Small groups of students perform and explain the cor-
rective maintenance procedures, in simulated situa-
tions in the workshop.

2. Evaluate the components for corrective maintenance.
3. Perform and explain the corrective maintenance proce-

dures in a treatment plant.

<<<<<<>>>>>>.

D

Perform the safety procedures Ar the gas power unit and
demonstrate how they protect employees and visitors.

Given a list of operation or maintenance procedures, the
student's manual of safety procedures, tools and safety
equipment.

The student will:

Identify hazardous conditions in the gas power unit,
commenting on:

high -risk activities
sources of danger
safety equipment

Exitein how the procedures protect employees and
visitors.

Recommend corrective procedures and correct the un-
safe condition.

INSTRUCTOR ACTIVITY: 1. Set up simulated situations in the workshop.
2. Observe the student as he evaluates the safety condi-

tions in a treatment plant.
3. Observe the student performing the safety procedures

in .a treatment plant.

STUDENT ACTIVITY:

.

1. Evaluate safety conditions in simulated situations
and recommend corrective procedures.

2. Evaluate safety conditions in a treatment plaht and
recommend corrective procedures.

3. Perform the safety procedures in a treatment plant.

«««>S»»
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OBJECTIVE 20.14:

CONDITIONS:

Compare other gap power units to the system with inter-
nally produced gas with high pressure tanks and'rotary
positive displacement compressors (composite model plant
unit U).

Given a process unit acid reference materials, including:
equipment catalogues
laboratory reports
manufacturer's bulletins
manufacturer's operation manuals
plant maintenance and operation records

ACCEPTABLE PERFORMANCE: The student will:

INSTRUCTOR ACTIVITY:

Compare composite model plant unit U with:
a system with internally produced gas with high

pressure tanks and reciprocating compressors.
a system with internally produced gas with gas
holder covers and centrifugal blowers.

Cons ideA

availability of replacement parts
capital costs
dependency on surrounding environment
ease of repair
efficiency
flow handling capabilities
gas-handling capabilities
maintenance costs

.--nuisance to neighbors
operational costs
operational skills
personnel requirements
reliability
resistance to upset
sensitivity of controls
space requirements

1. Prepare a chart for tabulation of information about
-the Units.

2. Compare composite model plant unit U with the -other
units.

3.Help the student to cqllect information for reports
on the advantages and disadvantages of each unit.



STUDENT ACTIVITY:

OBJECTIVE 20.15:

,CFO s4.
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1. List information about the units on a chart.
2. Compare the units in a panel diocussion.
3. Write a report on the advantages and disadvantages of

each unit.

<<<<<<>>>>>>

Name and Locate the,compOnenis of the, gas power unit
Listed on page 73. Name and select reference materials
which explain the normal operation procedures, the pur-
pose of each component, how the component works and why
it is important.

CONDITIONS: Given a gas power unit, unit components or a diagram,
model or photographs of a unit and reference materials,
including:

contractor's plans of the gas power unit
manufacturer's maintenance guides
operation and maintenance manuals

ACCEPTABLE PERFORMANCE: The student will:

Name and locate the components of the gas power unit.

Name and selecreference materials which explain the
normal operatianlaTocedures, the purpose of each com-
ponent, how the component works and why it is impor-
tant.

INSTRUCTOR ACTIVITY: 1. Point out components of the gas pOwer unit on dia-
grams, photographs or models.

2.,Listen to the student naming the components and the
applicable reference materials during a plant tour.

3. Name and display the reference materials which des-
cribe the gas pow r unit and normal operation proce-
dures.

STUDENT ACTIVITY: 1. Name the components which the instructor points out
on diagrams, photographs or models.

2. Name the components which the instructor points out
during a plant tour and name the reference materials
which apply to thecomponents.

8:3
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OBJECTIVE 20.16:

CONDITIONS:

3. Name and select the refererice materials which des-
cribe the gas power unit and,mormal operation proce-
dures.

<<<<<<>>>>>>

Perform the abnormal operation procedures for the gas
power unit.

GiVen a g stream in a treatment plant and reference
materials, including:

industrial waste records
operation loge
operator mAhuals
plant performance guides

ACCEPTABIt PERFORMANCE: The student will:

Evaluate the.gas stream for abnormal conditions, com-
merikng on:

flow
gas composition
toxic gases

Select -Up references he needs to return the gas
stream to normal.

INSTRUCTOR ACTIVITY:

STUDENT ACTIVITY:

Perform the abnormal operation procedures.

1. Observe the student as he evaluates the gas stream in
.a treatment plant.

2. Describe the references needed to correct abnormal
conditions of the gas stream.

3. Observe the student performing the'abnormal operation
proc ures in simulated situations and in a treatment
pl

1. Evaluate the gas stream in a treatment plant.
2. Select the references needed to correct abnormal con-

ditions of the gas stream.
3. Perform the abnormal'operation ftocedures in simula-

ted situations or in a treatment plant.

<<<<<<>>>>>>


