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o Since 1970 Cparlee County Community College, Clemson University, Greenville Techni-

cal College and Linn-Benton Community College have been working together tq prepare
undergraduate students to enter occupations in water and wagtewater treatment plant
operationo and maintenance. Through'their efforts a two-year waptewater technology
instructiohal program baeed on performance obJectivea»hae been developed and imple-
mented

a

+

‘Through a grant from the Environmental»Protec ion Agency called Crtterza fbr the

Establighmenteof Two-Year Post High School Wastewater Technology Programs: (CEWT) the’

four colleges set up program criteria and scurriculum. guidelines which are available
in two volumes: . v

- Brogram ImpZementatzon Procedurea
Volume II: Curriculum Guidelines, Criteria fbr Establishment and Mhznte-
ance of Iwo-fﬁar Pogt High School Waatewater Technology Programa

As a result of the implementation of the inetructional ‘program at Charles County py

Community College, Greenville Technical College and Linn-Benton Community College,
slx guides-for instructors based on the course descriptions in Plant Implementation
. Procedurea and the general criterion behaviors of Volume Il have been prepared.

. Plant Operations for Wastewater Fathztzes, printed in fivéeparts, is the second in
the series which includes: .

Volume I Introduction to Envtronmental Teéhnology
Volume II  Plant.Operations for Wastewater Facilities . -
Volume III Laboratory Corit rol for Wagtewater Facilities

- Volume IV  Management and Supervzezbn Procedures for Wastewater Factlztze9~

»

Volume V Procese IMteraction for Wagstewater Factlztzea L
Volume VI  Advanced Waste Treatment . o
, N - . ¢ .
ACKNOWLEDGEMENTS . S

Since the beginning of the projeot many persons at fthe four caoperating institutionms,
as well as outside consultants have participated in the development of this program.
Their efforts which have provided source material for this guide have been acknowl-
edged in the volumes to which .they made major contributions. Plant Operations for:
W&stewathi}Factlzfzea has been written and produced 'by:

cal Staff : . '

N °

-Tec

4 . LN

Community College

-,

\

e . Preface

_ K. C. Stoakes, Insti‘ux:tor, ‘Environmental Téchnology Department, Linn-Benton -



3

triamet TETN RTRAEY ROV D ARTIEE AR TOT e
-

g

A

4
r , -~
. iv

o Editorial and Production Sta’ff : ,

1"4‘ ’”0“ -

g ————— —

“John F. WOoley, Ing'tructor, Environmental Technology Department, Linn-Benton -t
Community College

John W. Carnegie, Chairmen of Environmental Technology, 1inn-Benton " Communi ty
College .

Fred L. Delvecchio, Director of Operator Training, Environmental Syotems
Engineering, Clemson University g

John H. Austin, Profeasor and Head, vironmental Systems Engineering,
Clemson University. -

>

[:3

Ada Louise Steirer, Freelanoe Editor, Clemson, South Carolina

Marie N. Sims, Pro,ject Secretary, Environmental Systems Engineering, Clemson
" University - )

Charlotte Holmes, Typing Services, Clemson, South Carolina

“Jan Willis, Editorial Assietant, Environmental Systenis Engineering, Clemeon

\ University _» .

Eleanor Mclasky, Typist, Environmental Systeme Engineering, Clemson
University .

Roma Norton, Typlst, Environmental Syetems Engineering, Clemson Univereity

Linda Flagg, Proofreader, ﬁrmvironmentel;’iystems Enginee ing, Clemson
Univereity ' I‘\ '

e

. . . ) )




o a:‘r«.
U Ao N
v, , . ,
A ' . . ‘
. Table of@onten& ,
" . & : '. ¢ " \ .. . ’i
| ‘ ) k Page
| . _ - .
| PREFACE . . « « v v v d o v o u v S £ < |
PERFORMANCE OBJECTIVES. . o + « « « v « o o '« o . . e A
- INTRODUCTION TO MOBULES OF INSTRUCTION? . . . W v o v v o w™e v v ow v o 3
‘ GLOSSARY OF VERBS . . . .+v + v . . . O
| MODULES OF INSTRUCTION  * | S K
é Module 1. Collection e e e e e i e e e e e e e e e ..Part A
e Module 2 Chlorfimation . . . . . . . .o v v v v v v viu v v oo . . PaTt A
é . ‘Module 3 Secreening and Grinding R . Part A <
g Module 4 Grit Removal . . . . . . .”. C e e e e e e e '; ...... , ;VPgrt A
| Module 5 Primary Sedimentation. . . .. .« .+ ... . . . .. .. .. Part A
Module 6 Trickling Filtration . ., .. . _ Part B
Module” 7 Aeration . . . . . . .. .zu S e e ... ..., tart B
' Module 8- Secondary Sedimentation. . . . . .7. . .. e . . ¢ .. Part B «
) Module 9  Pond Stglliiizat“ion R I I TN R .‘Pért B |
Module 10 Thickening . . . . . .« & v o v'v v v b v e e e e Part C -
Module 11 First Stage Digestion. . . . . . .. .. :.: R ; Part C
} Module 12 Second Stage Digestion . « . . . . . ... . ; e e e e e . Part C
" Module 13 Sludge Conditioning. . . . . 1 coe e »,-'\‘- v e+ o oo\ Part C
Module 14a Sludge Dewatering. . <. . « o v o v o o' o wsi . s ee e . . PErt D
Module 14b Sludge Dewatering. . . . . . . e e e e e e e e e Part D
" Module 15 Solids Disposal. . . . . . . . .. e e e e e e e e Pért D
Module 16 Effluent Disposal. .« o « v v « v v o o o o o & v ... . . Part D
Module 17 Flow Measurement . . . . . . . . . . . . A 13
v Module 18 Pumping and Piping . . . . . . . .. .. .. e e e 31
Module 19 Electric - Power . . .. «+v v o . . v e e e e . 51
Module 20 Gas Power. .o . . . . . . C e .. Ce e 69_




~

E

Tow

BEHAVIGR CATEGORIES ‘BEHAVIGRS
. . HORMAL 10V | master roufine ectivities
SRATION -
PROCEOURES . 102 demcnstrete sefety procedures
AERORMAL 0 reccgnize end correct’ abnormalities
OPERATION <-—J
PROCEDURES 202 | cemonstrate safety procedures
@
PREVENTIVE 4
MATHTENRICE 301 | master routine activities
PROCEDURES N 102 demonstrate sefety procedures
L] recognize and repair mal functions
CO?RECTWE -
MAINTENANCE { if 1
PRICEDURES 402 dentify equipwent perts
demonstrete safety procedures
conduct,,_upnng nnynulym N
LADGRATORY deterwine appropriets analyses
CONTROL A -
PROCEQURES eveluate. results of analyses
demonstrate saféty procedures °
601 {dentify functicn of process units
‘ 1 ; €02 | 1dentify affects of wastes
. SPECIFIC v - .
, PRINCIPAL 603 | ftdentify purpcse of process units -
, PROEESS IN?'E?II%ON 604 Ying Tocatt
. URIT {dentify appropriate sempli cations
petd PROCEDURES entify dppropriste sampling Tocation
- == ‘ 605 relate need to procgsses
‘606 | recognigp and cope with major disastors
. R e €07 compare varisus process uni‘ts
- 7 700 prepare orders for service and parts
“y ‘ 0 702 | determine supplies reeced )
. 703 prepare daily and monthly reports
- 1]
N , 6‘ 704 | prepare annual reports
. 0 R ’ ‘A 765 prepare annual budgets . .
¢ 706°] nire employess'-
107 orfent new empToyees
. discipline employees
3 ‘. nEM 4
R ‘ - gﬁge;sﬁg&c 169 ' discharge employeds
PROLEDURES
K . 210 | promote profelsional growth )
. e m {dentdfy staffing reeds
‘ . a , 2 fdentify needed cperaticnal chenges
- . B
' m 1dentify nesded c-;;(nl improvements
7114 | explatn prast dperaticn to Tey persons
715 | respond to “cytside” complaints . ©
. . - 716 promote plang.expansion -*
B = . 77 | promote plent image T
. ,‘» ! - < . e .
Figure 1: Relationship of general criterion behaviors {performince objectives) to -
the general categories and composité model plant (CMP). . .
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When.the treatment plant operators, edu-
cators, concultants. and representatives
from professional water pollution con-
trol organizations ¢ame together to de-
velop an effective instructionsl program,
they recommended the use _of performance . U
or.behavioral objeétives becaufe such
objectives clearly outline: :

1. What the student is expected to
do as a result of the instructional
program. .

2. The conditions under which the
student sghall do it.

3. The standard of performance.

r -, . .

COMPOSITE MODEL PLANT i

First, they developed a composite model
plant (CMP) of twenty-two process units
which is really many wastewater treaté
ment plants in one model. Such a mix
of process units seldom occurs i 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 AN

T

TASK: ANALYSIS '

Next, to ensure that the materials weré
cpecifically tailored to what the opera-
tor does on the Job, a task analysis was:
conducted. They found that the tasks
which an operator performs fell into

“seven general categories which were fur-

sther divided -into 37 tasks or general
behaviors. - (See figure 1, page vi.)
The tasks were organized under:

©

.. . - Performance Objectives-

’

1. Normal Operation- Procedures.
These include routine operating ac- -
tivé;ies that do not mary aignifi-

ly from day to day and that are ,
designed to keép the plant function-(/
ing within a normal range of values.

For example, the employee conductc

routine samplings of the primary
cludge and inspects pumping equip-
ment arid -the wagtegtream to verify
that the process ig functioning
properly. ' - ,

2.  Abnormal Qperation Procedutes.

. These Include activitiec of the

plant employee fhat result from un-
usual and undesirsble conditions of
the wasteotream. The abnormal pro-
cedures enable the plant empléyee to
recognize when the waotestream is
abnormal and to return it to an ac-
ceptable, normal condition. An ab-
normal wagtestream- recults when a.
normal operation procedure iz not

.properly applied, a corrgctive main- .

tenance procedure 1g needed or man-
agement/eupervisory procedures are
poor. For example, the plant em-
ployee should recognize that a black
septic primary sludge sample is an
dbnormal condition of the waste-
stream and -take appropriate action.

g

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 Jubricate bearings and

other.doving parts, replace worn 4

" components and adjust components of

the primary slu?ge pumps.

~
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4. ' Corrective Maintenance Procedures.

These include maintenance activities

of the plant employee that usually re-
sult ,from the breakdown or malfunction

of.a unit o

eaquipment.or a component.

For example, the employee wouw'd notice

whether the primary sludge pump is
malfunction¥ng~and kmow whren and how
to correct the disorder or when and
how to ‘refer the problem to plant
maintenance peraonnel

5. Laboratory Control Procedures.

These include special and routine ac- .

tivities relating to laboratory anal-
yois, the specification of sampling
procedurec and locations and the gen-
eral management of 'the laboratery
facilities.
would collect primary gludge aamples
and conduct the analyses.

6. Systems Interaction Procedures.

For example, the employee

These include activities of the plant

employee which relate the functloning
of .specific units of equipment to

other process units and "to the gystem
For example, the employee

. as a whole.
-would determine how the effective
functioning of the-.primary sludge -

pumps relates to digester performance.

7. Management/Supervigsory 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.
the employee would keep recordl on

For example,

primary sludge pumping, keep an inven-

tory of opare parts and evaluate the
adequacy of maintenance procedures by
-ghift personnel

CURRICULUM DESIGN .

After declding what procesa.equipment an
operator must opérate and maintain, and
finding out what an operatdr.does through

\‘l

“
ki

e

)

' the task analysis, they listed the' ob-

Jectives a gtudent must master to suc--
cegsfully operate a treatment plant.

. For example, the student will describe

and perform the normal inspection pro-
cedure for the primary sedimentation

‘unit inecluding frequency of inspection,

conditions to look for and-the actionn
he ghould take.

L3

- " INSTRUCTOR'S GULDES

The next step was-the design of- man-
nals to guide the instructor. In the
guldes varied learning aetivities and
imaginative innovations which produce
more learning than. traditional teach-
ing methods are emphasized. The in- '
structional suggestions do not need t&
be followed slavishly, but should be
modified and improved as much a8 pos--
sible

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 1earning 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,
itmulated situations should be set up
the workshop or classroom so that .
the student can solve: rather than dis-
cuss probléms. ‘Group discussion stim-
ulated by visual materials 1s an ef-
fective learning technique. Lecturing,
however, is inefficient. Because the
student 1s not actively involved dur- ,
ing a*lecture, the instructor should

"use lectuires sparingly.

10




ideas are-precented ac a series of mod-
uwlesg, organized around the general objec-
tives stated in the cource deseriptions
for Plant Operation I, II, III and. IV
and the In-Plént Practicum which are
found in the Program Implementation Pro- °
cedurcs of the CEWT Program. Each mod-
ule is.designed. to help the instructor

N plan a course of study for the- operation
of a treatment process using the +CMP
procecs unit. Each module ic organized
around sixteen objectives common to all
procecses. .

The modulec in Plant Operations for*
Wastewater Facilitiesc are arranged in the
order in which the CMP process units oc-
= cur in the treatment plant. Each process
is identified by'a letter of the alphabet
and the process unit is descriBed in the
heading of the modile. If the ingtruc-
tor uses the modules in consecutive order,
he and his students will follow the treat~
ment~of the wastestream from colleection
- to 1ts discharge into thé receiving wa-
ters. Each module is designed so it can
be used as a minicourse in a treatment
process. Instruectors are urged to group
the mogules to suit their individual
curriculum needs and instructional situa-

E
i
:
.
'
(
A
:
i
2
]
,
§.
3
.
f
E
;‘
4
i

tiong.

Mhtez)al in the modules can easily be
adapted for courses which upgrade the .
training of operators in normal opera-

: _ tion procedures, abnormal operatioén pro-
cedures, preventive maintenance proce-
dures or corrective maintenance proce-

TSR SR e A

dures by grouping the appropriate objeec- .

tives from all the modules. For exgmple,
an instructor could develop a course »

* Introdyction to. Modules of Instruction

In thio instructor's guide the topico’and

~~ included.-

11

L

in éorréctive maintenance By gréupinga"x-‘
" objectives 11 and 12 'from eagch module. .

'INSTRUCTI9NAL PROCESS UNITS

Each module agsumes that the composite
model plant uhit will be used for in-
gtruetion in the, procesd. ' If the rec-
ommended unit ie not available, an ale
ternate process unit may be subgtitu-
“ted and the instructional materials
adapted. The recommended CMP units
and alterngte units for all the pro- - ‘
- cegoes are listed in table 1, page 4. -
Two modules on gludge dewatering are =~ -
included bécauge it is. impossible for- )
a student to magster operation of this o
process by learning to operate one
procesg unit. Remember, however, that
a ctudent will be more adequately pre-
pared to work in almost any treatment
plant if he ie tralned on the .CMP
unit. Whén it ic ndt possible to use
the recommended unit, students ghould -
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
o ' 7
The modules in Plant Operations for
Wastewater Faeilities help the student
to learn how to operate all the pro- /
cess units in the wactewater treatment |
plant. Normal operation, abnormal op-
eration, preventive maintenance and
corrective maintenance procedures are
When the course is com-
plet%d, he will know why each unit is

-
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important to the treatment plant and -how

. 1t affects and interacts with 9ther pro-
cess unite 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 Wdstewater Facilities Concurrent -
courtes in ‘basie chemistry and laboratory
control are suggested.- (See pages 7.to
19 of Progran ImPZementatoon Procedures. )

’

TERMINAL OBJECTIVE

When the student has completed the mod-
ules of instruction in this ‘ecourse, 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:
. procedures protect employees and

. visitors. 0.

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.

o

~

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

7. Describe and perform the start-up

‘, and shut-down procedures for the .pro-

~» cess unit. s

8. Describe the abnormal operation
, procedures for the process unit.
\‘l ‘ L3 - s ‘

~

[}

9. Describe ‘the preventive mainte- -,
nence procedures for the Process
unit. . .

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

11. Describe the @ofrective mainte-
‘nance procedures for ‘the process .
“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 visi-
tors.

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

15. Name and 1ocate the components
of the process unit. Name and ‘
gselect reference materials which

- explain the normal operation proce-
dures, the purpose of each compo-
nent, how-the componenf works and
why it is important.

16. Perform-the abnormal operation
procedures for the process unit.

RESOURCES

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:
¥ . kY ,
Office of Water Proxram Qperations
US Envirommental Prote

on Agency
Washington, DC 20460 :

L




will be studying. Next, all the objec-
tives of the module and code numbers

keyed to a computerized 1lis't of instruc-
‘tional resources are listed for the in-

Astnuctor 8 convenience.

Objectives. Each module includes six-
teen objectives which bring the stu-
dent to the performance level required
by the terminal objective. The know-
ledge and skills demanded of the stu-
dent become more complex as h§7pro-
gresses through the sixteen oBjectives
‘in a module. He begins by identifying
components and learning fagts about
the components: and processes.

He uses -

o - = ‘ - , . &‘«eosu,@
‘. : Y. %
— - ﬁl . "i %~__—
) o 1”‘(”01203 \
( -
. S .
- Y . oL .
° Two companion volumes to Imstructiona these facts to’ develop concepte and
Materials Available, also available from ideas. Finally, he relates the con-
EPA;, offer suggestions for selecting . . cepts anq‘ideas to each other.so
audio-visual equipment .that he can make’decisions about
Selecting Audzo-V@euaZ Equipment ) plant procedures. -
Selecting Instructional Media and A glossary of verbs which follows
- Instrucbional Systems this introduction defines the verbs
T . used in the objectives so tHat the
- The following Jjournals list addresses of instructor is aware of what he is
.compdnies from whom literature about the instructing the student to do and so
' process units. which they manufacture can that his evaluation of the student
.t be obtained' - e 1s based solely on what is stated in
"Environmental Science and Teqhnology" the objective
1155 Sixteenth Street, N.W. - Conditions. The conditions define
Washington, DC 20036 the cirgumstances under which the.
" " student performs and is evaluated
4gitgr and SeWage Works and lists the information, equipment
X outh Wabash
Chicago, IL 60605 and assistance to which the student
. o will have access. The best avail-
"Water and Wastes Engineering" - able learning and testing conditions
666 Fifth Avenue 5 ’ should be used. A process unit in a
New York, NY 10019 treatment plant or workshop has more’
. i ' \ : impact on the students than photo-
If suitable materials are not. available, graphs and drawings. For example,
instructors are urged to develop their 1f the student is to be given a pro-
own resources. cess unit, unit components, photo-
' . . graphs ‘or diagrams of a unit, the
' ™ Instructor should provide a process
FORMAT OF THE MODULES unit. If a process unit is not
a , available, he would use compofients
The module begins with a statement of - of the unit.in combination with pho-
purpose which' explains what the student - 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-

tive 'and details the steps a student
must follow to reach the objective.
To move on to 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 as he

/




performs safety procedures or to des-
cribe the odor as he evaluates the
characteristics of’ the wapgtestream.
-~ In this dection the instructor.will
find the main topics of. hisc lesgon
_plan and for the evaluation of the
‘student's pérformance.

Instructor Activity. The instructor
should get to know his’ class by work-
ing with small groups and with each
student. He should encourage students
"to learn from each other as they work
together. He should involve the stu-
dent in the instructional and learning
process. Instructional activities ere
.paired nuierically with student-activ-
ities. -

Student Activity. This is a listing

of activities which 'the student will

take part in, in ordwmr to mccomplish
. the specified performance.

‘ *

LVALUATION TECHNIQUE
’ >

The instructor may uge or adapt the’ ¢
learning activities listed under instruc-
tor activity and student activity as
evaluation techniques. The technique
chosen should reflect what the objective -
-agks the student to do. For example, if

a student is asked to deseribe, <the eval-
-uation technique. is a deseription. The
student should be evaluated under the
conditions and to the performance level
required for each objective. :

4
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") Glossary of Verbs

~The glodoary.of verbs is included here so that thelinstructor will know exactly what K _

the-student is being asked to do to meet his objective.
example, between the meanings of identify and name.

identify, the instructor is providing the name of the
when the student muct name something, he must supply

When, a student is asked t
T%g to be identified
the name

?But,,

The 1list includes all the verbe'from the objectives -and the acceptable performance
sections of all the modules, as well as some verbs used in the inetructor and stu-
dent actlivities. ,

)

A DEFINITION

orderly and detailed way with
many examples, specimens and
particulars.

~
APPLICATION

dures in a treatment plant.

Notice the difference, for °

APPLY To make use of as syitable, - Apply the preventive maintenance |
. fitting or relevant. schedule for the second stage di-
' gestion unit. ~ i
|
CHECK To inspect and ascertain the Check the characteristics of each |
condition of, especially in component,. |
érder to determine that/the .
condition 1s satisfactory. :
L Sy .
COMMENT ON To express an‘oplnion or atti- Comment on employee safety proce-
tude about.what has been seen dures. . *
or heard. .
COMPARE ' To 'examine the character Qr Compare. other heration units to
qualities of, especially: for the diffused air unit with swing- |
-the purpose of discovering type diffuser producing fine bub- |
resemblances or differences. bles.
. 4 {
-~ CONSIDER To give thought to with a view Considei availability of replace-
to purchasing, accepting or ment parts, capital costs, ease of |
adopting. ) . " repair, efficiency, maintenance
. costs, and so forth.
CORRECT To alter or adjust to bring to Correct the malfunction: ’
some standard of’required con—.i‘ : -
dition. . L
DEMONSTRATE To illudstrate or .explain®in an Demonstrate the start-up proce- -
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DEFINITION i APPLICATION .
. 1 . . :
DESCRIBE To represent by words written Describe the safety procedures for
or gpoken for the knowledge or' -  the screening and grinding unit.
- . uﬂgerstapding of others, to ' ‘ . . : -
7 tranemit an image of the identi-. o o
fying features, the nature and ' ) \
(f characterictics of objecta, c 4
e evente and actiond. - ' _ o .
DEVELOP To produce or generate. Develop a plcture file: of flrst .
© . o ~..  stage digestion. units. :
DISCUSS To talk about, to present in Discuss treatment plant case his-
detail, to exchapge views or tories. .’ .-
information about cen ‘
EVALUATE To examine and make a judge- .o Evaluate the wastestream for ab- -
ment about .quality, signifi- normal conditi\ns
e cance, amount, degree or- ‘
o "~ condition of. l
EXPLAIN . To make plain or clear, to Explaif the purpose of each compo-
“present in detajl. nent, /how the component works and
A\ . ) . T why it is important.
IDENTIFY Te_eétablish the identity of, - Identify the compdnents of the
pick out or Single out an | . chlorination unit.
object in response to its . ‘ '
name by pointing, picking up, . ¥
underlining, marking or other ' -
responses. :
INDICATE To state or express without . Indicate whether the process unit
oing int detail. , is used, for secondary sedimenta-
‘ © tionm. .. ,
. . * “ o . - L @
INSPECT To view closely and critically, Inspect 3 treatment plant.
i ! to determine quality or state, . .
s - ©  to detect errors or otherwise
appraise. - N
LIST o+ TO gnumerate or specify. . List routine calculat;dhs for the
! ,_ pond stabilization umit.
LOCATE Td”stipulate the pogition of an . Locate the components of the .
) object in relation o other °  trickling filtration unit.
‘objects. : .
'. " s .
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]

being worthy of acceptance,
use or trial, to advise,

ber or group usually by fitness,
excellence, -or other distin--
gyishing feature.

~

To choose something from a num- -

the unsafe conditions.
Select the reference mater
tools needed to perform the cor=

rective maintenance.
> .

4

w
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o - DEFINITION APPLICATION .
. 'NAME To supply the correct name, in Name the components of the primary
o oral or written form, for an ob- ~ sedimentation unit.
Jject, clabs of obJects, percons,
places, conditions or events ,
“which are pointed out or-:deg-
cribe%7 \
OBSERVE To payucareful;,dirécted, Observe the thickening process
' analytical attention to.- during a plant tour. .
. v . . . . . ) . "
PERFORM Ter carry out _an action or Perform the normal operation pro-
pattern of behavior. {Implipgs cedureg for the grit removal.unit.
an act jfor whiich a procesg or
ya pattern of movement hag already - °
) : been established, especially ! 5
R . one calling for skill or preci-
sion, or for the assignment or
assumption of responsibillty ).
POINT OUT To ‘indicate the position or Point out ch%;aéteristice which
direction of, especially by distinguish the first stage di- .
“ extending 4 finger toward the gestion unit from qther units. .
thing so indicated, to direct. ’
i qomeone's attention to.
RECOMMEND To mentiwon or introduce\bs‘. Recommend procedures- to, correct

¢




* «PURPOSE: *

(-

OBJECTIVES:

1

in the

totalising. syetem including Parehall flume, Venturi meter, magnotic
Flowmeter and rotameter.

17.2
17. 8

1?.4

17.5
17.6
17.7..
17.8

17.9

- meas

17.10

AT

17.12
zézs
17.14

17.15

® - ’ A
. ¥
- MODULE 17
sl FLOW MEASUREMENT

A centraliz cd recording and totaliszing oyotem
ineluding Parshall flume, Venturi meter,
magnetie flowmeter and rotamcter
. Composite Model Plant Unit R
# ° . ¢
A 'n.

. ¢
- Y

- In. thie module the student will learn to perform all the sactivities

objectivea~qs they apply to a centralized recording and =~

REAP PAGES 1 TO 11 BEFORE USING.THIS

MODULE. > o vo
) .
17.1 ,, Identify the flow measurement unit.

PDeseribe the flow mcasurem%nt procces in technwaz and non-
technical terms. ' -
Describe the safety procedurce for the onza meaourement unit
and explain how the procedures protect employecas and viaitors.
Identify the components of a flow meagurement unit. Explain

the purpose of cach component, hew. the componeht works and why R
it L8 important. .

Desoribe the normal operation procedurea for the flow meaaure-

ment unit componente listed on page 17.

Perform then normal, operation procedurés for the flow measure-

ment: unit. :

Deseribe and perform the 31:ar1:—up and ghut-down procedureec for

the flowimeasurement unit.

*The abnormal operation procedures do not apply to composite N
model plant unit R.

Descoxibe the preventive maintenance procgdures for the flow
ement unit. '
Perform the preventive maintenance procedures for the flow
meagurement wunit.

Deseribe the corrective maintenance procedures for the flow
meagurement unit compoments listed on page 17.

Perform the corrective maintenance procedurea fyzp the flow
measurement unit components.

Perform the safety procedures for the flow meaauﬁement unit
and demonstrate how they protect employees and visitors.
Compare other flow measurement units to the centralized re-
cording and totalzamg aystem ineluding Parshall flume, Ven-
turi meter, magnetic flowmeter and rotametenr. '

Name and locate the components of the flow measuré{nent umt

12 —

20 A
. |

5




RS TTAR T T ey TR Re ¢ T Y T mEE s
.

ACCEPTABLE PERFORMANCE: The student will:
’ Describe the floy measurement unit, explaining the

meaning of the metering system.
Describe the purpose of flow measurement.

21

" Q\’““ \p{i ', / r‘ b
1 3 Flow Meagurement :
- %mc‘ﬁ{? 4 ' e Q
'\{/ ] \ . B
hﬂ ‘ . . . ‘f’(‘ | I3 .
liated on page I7. Name-and scleet refercnee materials which
N - caplain the normal opgration proéedurcs, the purpose of each
eomponcnt, how the component works and why it is important.
17.16 The abnoymal operation procedurcs do not apply to ¢ompogite -
;7 “model plant wnit R. - K
. = ‘
RESOURCES: . 3 1164 120 125 141: 143 144 215 216 217 218 -
- . 0307 308 309 316 317 320 321 324 421 459 511
» 551 552. 553 554 937 - 990 1033 1034 139
<<<<'<<>>>>>> .
OBJECTIVE 1?51:". - Identify the flow meaourcment unit. ' -
CONDITIONS: Given a unit, a model of' a unit or-a photograph of a
: . unit. ' . ‘
) .
' ACCEPTABLE PERFORMANCE: ~ The otudent will: . ,
- Indicate whether the procecc unit 1o used for flow
. meagurement.
INSTRUCTOR ACTIVITY: 1. Point out éharaéteriatica which digtinguish the flow
: - . . & measuremént unit from other procecs units.
STUDENT ACTIVITY: . 1. Develop a picture file of rloé/;;ZZE:ement unito.
- . Mark dictinguishing characteristics.
3; <LK >>>>> s
\0 ¥
BJECTIVE 17.2: . Describe the flow measuvement p ecos in technical and
\ nontechnical termo. . & ) ‘
CONDITIONS: - Given photographa of the fiow measurement, dn%t.
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Flow Measurement -

INSTRUCTOR ACTIVITY :ﬂ

'STUDENT ACTIVITY:

OBJECTIVE 17.3:

CONDITIONS:

ACCEPTABLE PERFORMANCE:

.‘ .
- - L
. .
} O v W ‘ 7 !
.. ,“.) . ° . .

“+.. collection’

a Ty » . -

Degeribe how f%jy/meaqurementljfféetoz o

prechlorination . :
eqérgening and grinding - ‘
grit rémeval A
primary oediﬁeﬂtation '
trickling filtration
'aeration !
gecondary aedimentation
pond ctabilisation ' ,
thickening- ' ' : o
firot ctage digection
cecond otage digeotion
cludge conditioning - ' :
pogt-chlorination :

dge’ dewatering
golido diopocal -
effluent diopognl :
punping and piping - ~

¢

fr

1. Use diagrams, photographg and alideo to degeribe flow
meagurement,. LN
2. Degeribe the flow measurement procesg during a plant

tour. React to the ctudent's description of the pro-
-cess. . . - . :
s i&;\} - ) ' ‘
R I}

.1. Deoeribe the flow meacurement procdoa while viewing

photographg, dlagrams and slides.
2.*0Observe and describe the flow measurement process
" during a plant tour.

<<<<<<>>>>>>
| ’ Al ' l N
Deseribe the cafety procedurcs for the flow measurement

unit and explain how the procedures protect employeecof
and vioitors. )

Given a list of opergtion and maintenance procedures.

"

The student will: , .

Describe the safety procedureg for the
ment unit, commenting on:
High-risk activities
removing debris

L 22
L

flow measure-
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INSTRUCTOR ACTIVITY:

s

S

" STUDENT ACTIVITY:

OBJECTIVE 17.4:

Flow Mbaapremenﬁ

I

t

N -
-

working( with swfﬁ;hes in automatic position ,
. Sources of danger o N
acid waoteo - : o
A caucstic wacteo _ .
' deep wellc . - _ .
electrical ecquipment S
explocive gaoces . .
‘moving parto . o, '
¥ open dooro and covers T
pito
poorly uentilated or open pits
oclippery wadko.
toxic paces
Safety equipment
firot-aid kit
lockout tags and keys®
protective clothing. )
railinge N
SN otair cafety treads

"Explain how the procedures protect employees and -
visitore;

1. Discuoo treatment plant case historles. -
) 2. Deceribe the conditions in a plant and ask for eval-
- uation.
3. Deoeribe the cafety procedures for eaCh operation and
maintenance procedure.
4. Prepare olideo of cources of danger and high-riak
® activitleso.

»

1. Read case hictoriec and comment on employee safety
procedureg.

2. Evaluate .conditiong whi h 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-rick activities. Develop a manual of
safety procedures for the flow meagurement unit.

4. Identify sourcec of danger and high-risk activities
plctured . in slides. . '

<LK LLDDDD>>

. ‘g
Identify the components of a flow measurement unit. Emh\\
* plain the purpose of each component, how the component
works and whtht 18 important.

~

:\()\

[}

23
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. Flow Measurement 17

CONDITIONS:

-

ACCEPTABLE PERFORMANCE:

INSTRUCTOR ACTIVITY:

Ch mtéf ’

-

Given a flow measurement unit, unit components or a diaﬁk
gram, model or photographs of @ unit and a 1ist of -com-
ponents.

°

The student will:

Identify components of the flow measurement unit and
agsociated equipment: -
chart
" electrical-hydraulic transmission oyotem , e
fire-fighting e pment .
firot-aid kit
magnetic flowmeter
flow indicator
flow recorder
. tranomitter
mechanieal-hydraulic transmicsion system
Parshall flume
float .
float cwitch .
flow indicator .
otilling well , ,
¢ trancmitter’
pen'
pneumatic transmission cystem
rotameter
signal converter
totalizer
Venturi meter .
flow indicator o °
flushing pump
plunger
oight glass

2]

[ A

Explain thé purpose of each co nent, how the
component works and why it 1s important.

e

. Point out and name components in diagrz?o, photo- ‘}
graphs or models. :

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

Point out and name components during a plant tour.
Question tﬁz students about the purpose of each
component., - how the component works and why 1t ig
important. ./‘

I VER OO
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f {i& ' g Flow Meagsurgpuent

. ‘3 /AN . d

3 ') 4 . . - ’

Y0 oo
. e
STUDENT ACTIVITY: 1. Identify the componentc which the inotructor namies op
v - diagrams, photographs or modelo.
: 2. Identify the conponentc at stations in the workohop
in writing.
N . : 3. Identify componento during ) plant tour,-
4. Expla the purpoge of cach component, how the compo-
v u nent works and why it 1s important.
<LLLKKLPEOH>0> .
‘ 8 ,_
OBJECTIVE 17.5: . Deoeribe the normq@ operation procedurcs for the flow
v measuremont unit components liotod on paga 17.
ébNDITIONS: ' ~ Given a flow measurement unit or glides or phétographo
e ' of a flow measurement unit, a list of components of the
’ unit, a checkliot of characteristics and a normal oper-
T ation procedureg manual.
ACCEPTABLE PERFORMANCE: . The otudent will: ’ | )
' ° Degeribe the charactericticg of each component which
the operator checkn to determine whether the compo-
nent io functloning normally, commenting on: *
¢+ agitation position
( color o presgsure
corrosion v + gound
depth a temperature
flow . velocity
motion vibration
' Name the sense or indicator which monitors each char-
- , _-acteristic. o .
i ij , . Explain how often the characterisctics of each compo- .

nent, must be checked and why the component muat be
checked on this»acheduled

a ’ Déccribc what an operator does if the characteristics
of u component indicate that it iz 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
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Flow MbuohremerA

INSTRUCTOR ACTIVITY:

STUDENT ACTIVITY:

OBJECTIVE 17.6:

CONDITIONS:

ACCEPTABLE PERFORMANCE:

A J

e
B

]

Deseribe routine oanpling for the flow meaﬁurement
proceoa. ,

L5

Liot rcutine caloulationo forrthe flow meaourement
* proecens. ,

Deoeribe routine procedurco for recording data. -

-

1. Deoeribe the characterictico of the conponento of the
flow meaourement unit.
2. Deoeribe the normal ‘operation procedureo for the flow .
meacurement unit. Use ¢olor pleturco..- ’
3. Deceribe the normﬂl ‘operation provedurco-during a
olide. chow of componento of the flow meaourement
unit v
4. Deveribe and explain the normal operation precedurec
during a plant tour. TLioten to the otudent'o deg-
cription of the procedur@o
1. Develop a checkliot, ligting the componento of the
flow meacurcment unit and their normul characterig-"
tico.
. Develop a manual of normal operation procedureo.
. Deocribe the normal operation procedureo during a
0lide chow of ‘componentsa of the flow meagurement
unit,
4. Oboerve and deccribe the normal operation‘procedurea
during a plant, tour. 5

w N

® (S

<KLLLL>>O>>>> 7

-

Perform the normal operation pracaduraa Jor the onw
measurcment unit. i

Given a flow meaad?ement unit, the manual of normal op-

eration procedurts which the”student has developed for
the flow measurement unit .and basic references.

The student will : .

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

Perform the procedures which an operator follows if
the characteristics of a component indicate that 1t )
is not funetioning normally.

d ,2 §)
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’ -

. Perform the routine sampling. )
Perform the routine calculations.
Perfortf the routine record keeping. ., s

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 ndrmal operation procedures in a dgy
run in a“jreatment plant. s
2. Perform and explaiﬁgthe normal operationgprocedures
~ina treatment plant.

.

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

STUDENT. ACTIVITY:

e

=

_Deacrmbe‘ : perfbrm ‘the atart-up and shut-down proce-
dures for the flow measurement unit. o

,OBJECTIVE 17.7:

N
o

CONDinONS: o Y Given a mock-up, model or photograph of a flow measure-
- ’ ment unit and a flow measurement unit with the manufa
turer's operation.manudiy

I

5

' ACCEPTABLE,PERFORMANCE:  The student will:

" Start up and shuf’down a flow measurement unit, fol-
. lowing.tle manufacturer's instructions.

e

e

INSTRUCTOR ACTIVITY: . 1. Demonstrate and perform the start-up procedures 1n a
) - treatment plant.
. Demonstrate and perform the shut-down proceduyes in a

et : treatment plant.

e

N

N

. o 3. Observe -the student performlng the start-up proce-
- ) ' dures in a treatment plant.
’ 4. Observe the student performing the shut-dowm proce-

. . dures in a treatment plant. - Q
: 5. Observe the student %g he evaluates his start-up pro-

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

procedures.
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, STUDENT ACTIVITY:

[

OBJECTIVE 17. 8:

3

" OBJECTIVE 1%.9:

CONDITIONS:

ACCEPTABLE PERFORMANCE:

\n W N

~1. Describe the star-

treatment pl :

. Describe the shut-down procedures in a dry run in a

~ %reatment plant.

Perform the gtart-up procedures in a treatment plant.

Perform the shyt-down procedures in a treatmeniﬁzi/

plant. -

.. Evaluate the operation of the flow measurement t
to determine whether correct start-up procedures have
been used. Use the normal operation procedures man-
ual ghich the student has developed (See obJective,

. 1.4, W

6. Evaluate the operation‘of the flow measurement unit

- to determine whether correct shut-down procedures
have been used. Use the normal operstion procedures

- manual which the student has developed. (See objec-
tive 1.4.) - - :
. v . .
<<<KKLL>>>>>>

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

<<<LLLD>>5>>>

-

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 materidls,
Including“

inspection records :

manufacturer's maintenance guides

plant drawings and specifications

preventive maintenance schedule

-The student will:

Describe these preventive maintenance procedures for
the flow measurement unit:, A '
. Cleaning ‘
magnetic flowmeter -
flow indicator *
flow recorder
transmitter

28
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. Cleaning (continued)
, -. Parshall flume: . . S
"~ float o , L )
» . float switch ‘ B ‘ v
b flow indicator ' .
p ‘ stilling well
) transmitter S e
: pen ‘ _ S '“;
Venturi meter
flow indicdator
flushing pump ' g * S
plunger \ -
sight glass
Lubrication - ,
- Venturi meter ’ ’
flushing pump 8
Mechanical adjustment
electrical-hydraulic transmission system
-magnetic flowmeter
flow indicator
) flow recorder’
transmitter
mechanical-hydraulic transmission system
Parshall flume
S float ,
float switch J
flow indicator )
- transmitter
‘pneumatic transmission system
signal converter
totalizer -
Venturi meter
flushing pump
Painting .
Venturi meter , : .
flushing pump '
Replacement
o " chart 1
fire-fighting equlpment
first-aid kit
magnetic flowmeter
flow indicator
‘flow recorder
transmitter
Parshall flume
. transmitter .
pen
rotameter
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Y
-
u

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

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

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

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

Explain why each preventive maintenance procedure
is important. '

N % . .
- i
» . ¥

1. Describe and explain the preventive maintenance pro-
cedures 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.

»

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. 7 ;
3. Observe, describe and explain the preventive mainte-
nance procedures during a plant tour.
" : §
' L<LLLLLDODDDD>> )

i

OBJECTIVE 17.10: . ' Perfbrm the preventive maintenance procedures for the
. Flow measurement unit. :

P

CONDITIONS: ‘ Given a flow measurement unit and tools and reference
: ! materials, ineluding:
. inspection records
manufacturer's maintenance guides
\\plant {drawings and specifications - .

préventive maintenance schedule

ACCERTABLE PERFORMANCE: The student will:

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

.30




"INSTRUCTOR. ACTIVITY:

-

STUDENT ACTIVITY:

OBJECTIVE 17.11:

CONDITIONS:

=

<

[}

ACCEPTABLE PERFORMANCE:

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

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

. B

1. Set up simulated situations in the workshop. \

2. Observe 'student inspection of & treatment plant.

3. Obgerve the student performing the preventive mainte-
" nance procegures in a freatment plent.

-

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

2. Inspect a- treatment rl Evaluate and explain the
preventive maintenance procedures.

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

<LLKLKLLD>OO>>>>

. . 1
Describe the corrective maintenance procedures for the
flow measurement unit compoments listed oh page 17.

Given a fleabbeasurement unit or a”"mock-up, pﬁotographs
or drawings’of a flow measurement unit, the manual of

operation procedures which the student has developed for

the flow measurement unit, tools and reference materials,

including: '

3

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 . . preBsure
corrosion - sound 3
depth - temperature
flow »veloclity

motion vibration

~ L
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INSTRUCTOR ACTIVITY:
TR

iR

STUDENT ACTIVITY:

OBJECTIVE 17.12:
: 0
@

CONDITIONS:

Flow Measurement ' {m%

) aurmﬂ‘

.

Explain why a compoﬁent has malfunctioned. \-

Name the reference materials and/tools, needed to per-
form the corrective maintenance

Describe what an operator does when ﬁe discovers a
malfunction, including: .-
evaluation of capabilities of plant personnel to
perform the procedures
selection of replacement parte =
record keeping : :

Describe how the operator corrects. the malfuncfion.

J
1. Describe and explain the corrective maintenance pro-

cedures for the flow measurement unit, using diagrams
and pictures. - ¢

2. Describe and explain the corregtive maintenance pro-
cedures durlng a slide show

3. Describe and explain the corrective maintenance pro--‘

jPedures during treatment plant tours.

1. Describe and explain the cqrrective maintenance pro-
Qedures in situations deseribed or pictured by the
instructor. =

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

3J)0bserve, describe and explain the correcjive mainte-
{pance procedures during a treatment pl tour.

2! <LLLKLL>>>>>>
\

Perform theR corrective mazntenanee procedures for the
$ment unit components.

easurement, unit or unit components, the
edures manual which the student has devel-
oped, tools d reference materials, including:
catalogue of replacement parts ,
equipment catalogues : .
» manufacturer's maintenance guides l
manufacturer's operation manual

) 1
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ACCEPTABLE PERFORMANGE: The student will:

. o agitation . . - position
. - color - pressure
‘eorrosion - sound
, : Qepth . temperature
b flow . .. veloelty
motion * vibration

perform the corrective maintenance.

\S\component.malfunctions, including:

. perform the procedurest
. ‘ selection of replaceméht parts
'Qi ' record keeping

Correct the malfunction.

»

2. Observe the student ‘as he evaluates the
. a treatmént plant.

nance procedures in .a*treftment plant.

tions -in the -workshop.

w N

dures in a treatment plant.

L3

- : : << LLDDD>>>>

5

OBJECTIVE 17.13: . Perform the- saféty'procedures for the"fiow

" Evaluate the co ponenta of the flow measurement unit
for corrective maintenance, ‘explaining why a compo-
nent has malfunotioned and commenting om® -

r

Select the reférenke materials and tools needed to

Perform the procedures which an operator follows when

>

evaluation of capabilities of plant personnel to

R %3

- INSTRUCTOR ACTIVITY: 1. Set up simulated situations' in the Workshap.

components in

3. Observe the student performing the corrective maintg-

STUDENT ACTIVITY: 1. Small groups of stﬁdents perfBrm and explain the cor-
: ‘rective maintenance procedures in simulated situa-

. BEvaluate the components for corrective maintenance.
. Perform and explain the corrective maintenance proce-

.

measurement

. wunit and demomstrate how they protect employees and

vzaators.

- L
t

N
-

GONDITIONS: ' - . . Given a list of operation or maintenance prochggfes, the
student's mandal of safety procedures, tools an

+ equipment.

3.

1

A3

safety *

g




W,

ORI TR E T RATTLR T AR TR e Ty e
.

ACCEPTABLE PERFORMANCE:

o

i
%

INSTRUCTOR ACTIVITY:

o
b o
W "vt

STUDENE ACTIVITY:

4

\..

OBJECTIVE 17.14:
N

CONDITIONS:

o

ACCEPTABLE PERFORMANCEg,

L& -
o wga.‘i).

»

The student will:

Identify hazardous conditiona in the flow meae‘ﬂement

unit, commenting on: '
high-risk activities
sources of danger
safety equipment

Explain how the procedures protect employéea and‘
visitors.

. Recommend corrective procedures and correct the
“safe condition. e

1. Set up simulated situations in the workshop.

tions in a treatment plant. \
3. Observe the student performing the Bafety procedures,
“in a treatment plant..

t-
o

P

1. Evaluate gafety conditions in simulated situatibns
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.

<<<L<L>>O>O™>
o

<

Compare other flow measurement unite to thescentralzzed
recording and totalizing systen ineluding Parshall
flume, Venturi meter, magnetic flowmeter and rotameter.

Giwen a process unit and reference materials, including:
equipment catalogues *
laboratory réports
manufacturer's bulletins
.manufacturer's operation manuals
plant maintenance xand operation records

The student will:

Compare composite model plant unit R with: . v/
a V-notch weir unit.
. a rectangular weir unit.
a proportional flow weir unit.
a Kennison nozzle unit. ’

a8
g1
vty
»
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-

Congider: .
availability of replacement parts
g ‘ ‘capital cocts ¥
dependency on surrounding environment
eage of repair
efficiency ‘ -
‘flow~handling capabilitieo
intenance costo b , ’
__nuigance!to nelghbors \\\Q
% operational costo
operational ckillo
personnel requiremento
reliability
. . regcigtance to upset
' C, senaitivity of controlo
L ) space requiremento
s  Wwaste-handling capabilities

& .
INSTRUCTOR ACTIVITY: 1. Prepare a chart for tabulation of information about
the units.
2. Compare composite model plant unit R with the other
unita.

3. Help the student to collect information for reports
on the advantagfs and disadventages of each unit.

STUDENT ACTIVITY: 1. List information about the unite on a ¢hart.
2. Compare the units in a panel discuseion.
j 3. Write a report.on the advantages and diaadvantages of
; . . (i . each unit.
' <CCLLLO>D>D> -
OBJECTIVE 17.165: - ., Name and locate the eomponenXs of the flow measurement

unit-lieted on page 17. Name and select reference ma-
terials which explain the normal operation procedures,
the purpose, of each component, how the component worke
J o and why it Yo important,

~

CONDITIONS: Given a flow measurement unit, unit components or a dia-

graii, 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
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ACCEPTABLE PERFORMANCE:

?

INSTRUCTOR ACTIVITY:

NT ACTIVITY:

OBJECTIVE 17.16:

N

R

The student will: ) 7
Name and locate the components of the flow mepsure-
ment unit. S L B
Name and gelect reference materials which explain the
normal opertition procedures, the purpoce of éach com-
ponent, how the component works and why 1t is impor-
tant. . , &8

°

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

2. Listen to the student naming the components and tHe LR

applicable reference materials during a plant ‘tour,
3. Name, and display the.reference materials which deas-
cfibe the flow meagurement urit and normal operation
procedures. r_2

¢ ,
Nﬁmé"{\e components which the instructor points out
on diagreme, photographs or models.

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

3. Name and select the reference mamerials which des-

- cribe the flow measurement unit and normal operation
procedures .

rd

o

N

<<LLLLED>OO>>

' AN
The abnormal opeﬁatwon,procedures do not apply to compo-

. 8ite mpdel pZant wnit R.

CLLLLLODO>>>
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8 A system with magnetically connceted, pneumatwally controlled,
' . dicscl driven, centrifugal pumpe; speed reducer comnected, !
eZectrzcaZ.ZJ controZZed motor driven, positive diopZacemont pump%

and appropriate piping

Composite Model Plant Unit S
o

. PURPOSE: In thil;rg/oﬁnlo the otudent will learm to-perform all the activities
: in the .ebjectives as they apply to a system with magnetically con-

- nected, pneumatically controlled, diesel driven, centrifugal pumps;

apeed reducer connected, eZectmcaZZy controlled, motor driven, posi- -

tive displacement> pumpe and appropriate piping. READ PAGE’S 170 11

BEFORE USIHG THIS MODULE

OBJECTIVES: 18.1 Identify the’ pumpmg and pzpv,ng un}t °
18.2  Describe the pumping and piping proccas in techmcaZ and non-
' . " technical terms.
18.3  Describe the eafety procedures for the pumping and pzpzng unit
8 . - 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 componént workes and why
- it 1e important.
18.5 Deseribe the-normal operatwn procedures for_the pumpwg and
. piping unit components listed.on page 36. ° -
.18.6 Perform the normal operatwn procedures for the pumpv,ng and
piping unit. .~
'18.7  Describe and perform the start-up and shut-down procedures f‘or
the pumping and piping unit.
18.8 Describe the abmormal operatv,on procedures f‘or the pumpv,ng and
piping process : s
18.9 Describe the preventwe mamtenance proceduree for the pumping
and .piping unit. °

L ‘ 18.10 Perform the p event'we ma'z,ntenance procedures for the pumping 3
) . ‘ and pq;pzn%m 2
™\ ‘ ~ 18.11 ®escribe eorrective maintenance procedu.res for the pumping , -

L . and pv,pv,ng unit components listed+on page 36.
' 18.12 Perform the corrective maintenance proceduree j“or the pump'z,ng

. o : and piping unit components. - .
, T 18.13 Perform the safety procedures for the punping\ aiid piping unit ot o'“*‘
) and demonstrate how they protect employees .and visitovs.
Y 18.14 Compgre other pumping and piping units to the system with mag#

netically connected, pnewnatv,caZZy controZZed diesel driven,

- ERIC | D
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contmfugal pumpe; epeed reducer connected, electrically’ con-
. trolled, motor driven, positive displacement pumps and appro-
. priate piping. P
‘ 18.15 Name and locate the componenta of the pumpmg and pzpmg untit
' listed on page 36.

explaiv the normal operat'ta /Jo'ocedurea , the purpoge of each
component, how the eomponent

rke and why it i8 important.

18.16 Porform the abnormal operation procedures for the pumping and

x%

p'z,p'mg unit. ®
,RESOURCES: 3 116 120 125- 141 143 144 196 197 209. 271
272 jgz 308 309 316 317 320 321 324 421 459
© . 811 5 ’

OBJECTIVE 18.1:

‘ J
CONDITIONS:

ACCEPTABLE PERFORMANCE: .

INSTRUCTOR ACTIVITY:

/
STUDENT ACTIVITY:

OBJECTIVE 18.2:

N '
CONDITIONS: §

4

552 553 . 554 937 990 1033 1034 .1399

\\\§<<<<<>>>>>>

Identify the pumping and piping unit.

v

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

The studéﬁt will: . : ‘ .

Indicate whether the process unit is used for pumping
and/ piping.

1. Point out charaéteristica which disiinguish the pump-
ing and piping unit from other process units.

LY

1. Develop a picture file of pumping and piping units
Mark distinguishing chanacteristi cs.

<<KKLKL>>O5>>

Degeribe the pumping and piping proceaa Mchnical and
nontechnwal terms. —_

1

Given photographs of the pumping and piping unit.

"‘ s
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ACCEPTABLE PERFORMANCE: The otudent will: - ' -

Deceribe the pumping and piping unit, explaining the
meaning of:
~ hydraulic scyotem
piping cyctem
pumping and piping cystem

X L

\;w// pumping cyotem .
_ . “Deseribe the purpose of pumping gnd piping.
Describe the pumps in the pumping and piping unit.m :g
which are used for: -
*backwach settled sewage
primi ‘ oludge
process water gludge return )
\ raw cewage wagte oludge
recirculation water geals
recycle 1 ‘

. v
Describe the valves in the pumping and piping unit,
commenting on the:

butterfly valve gate valve  \
- ‘bypass valve influent valve
N L check valve y inlet valve =
’/j ' discharge valve suction valve
: . ’ effluent valve .~

Describe the pipes in the pumping and piping unit,
comnenting on the:

' bypass line . primary sludge line
“ discharge line recirculation line
, ' effluent line: recycle line
. line . 8ludge line .
. ~ influent line suction line a
overflow line X transfer line
Describe how pumping and piping affects:
™~ aeration primary sedimentation
collection screening and grinding
effluent disposal secondary sedimentation
first stage digestion : second stage digestion
y flow measurement sludge conditioning .
. grit removal sludge dewatering
’ pond stabilization solids digposal
post-chlorination - thickening
preclorination i~ trickling
INSTRUCTOR ACTIVITY: \; Use diagrams, photographs and slides to describe
pumping and piping. R ETORERE

Q ‘ ' 311’ ] 0t~ \ : ;;




STUDENT ACTIVITY:

- OBJECTIVE 18.3¢

CONDITIONS:

ACCEPTABLE PERFORMANCE:
0

2. Deocribeﬂﬁ&e pumping and piping process during a
plant tour., React to the otudent's description of
the proceoof o\

1. Deseribe the pumping end piping process while viewing
photographa, diagrams and slides.

2. Cbgerve and deocribe the pumping and piping proceoo
during a pi&nt tour.

CRELLLIDSIPDD

K

D@acrzbe the cafety proceduraa for the pumping and pip-
ing unit and explain.how the procedhres protect employ-u

ees and vicitoro. .

Given a lipt of operation and maintenance procedures.

The student will

Describe the aafety procedureg for ‘the pumping and
piping unit, commenting on:
High-rigk activities
handling contaminated equipment
removing debris from channels .
working with switches in automatlc position
Sourcesg of danger _
°  air tank and lines

caustic wggtes

deep wells
‘electrical equipment
explosive gases

flooding tunnel§ N
heat
hoist e ment under tension
. hot man
hot, pipeé e s

loosge clothing

moving parts

open doors and covers

rotating and re!!ﬁrocating parts
slippery walks :

toxic gases

40
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Safety equipment
earmuffs and earplugs. .

- explosion proof flaghlights
fire-fighting equipment

’ first-aid kit ”. ‘

goggles . . ' -
grounded_tbols and extension cords
lockout tags and keys
protective clothing .

-'safety solvents . o ..

Explain how the procedures protect employees and
v1sitors ‘

]

. ‘ ‘l/ “
INSTRUCTOR .ACTIVITY: 1. Discuss treatment plant cage histories, ' -
. ) ) 2. Describe ‘the conditions in a pla.nt and ask for eval-
@ k o uation.

Describe the safety procedures f‘or each operation and

STUDENT ACTIVITY: 1. Read case histories and comment on employee saf‘ety '
- : " procedures. - . L~
o 2. Evaluate conditions which the instructor has des-
, , cribed. Suggest remedies. .
. : _ [ 3. Role play operation or maintena.noe procedures. Se-
N - lect proper safety equipment and name the sources of S
’ ' danger and high-risk activities. Develop a manual of-
safety procedures for the pumping and piping unit.
4. Identify sources of danger and high-risk activities
pictured in slides.

/ ) . <<<<<<>>>>.>;.> ' : ' : v
a OBJECTIVE 18.4: " Identzfy the components of a pumpmg and%zpmg umet
o ' - Explain the p ose of each component how the component
‘ \ works and~why it s unportant .
CONBITIONS: Given a pumping and piping unlt, unit components. or aw/\ -
- of - ‘ diagram, model or photographs of a unit 'and a list of"

. ‘ . components R

. - o o : =
L4
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INSTROCTOR ACTIVITY:

(>4

" The student will:

Identify components of the pumping and piping unit
and associated equipment‘

. belt pipe

control system pump !
coupling - seal ‘ .
fire-fighting equipment .speed controller
first-aid kit switch

gage valve

motér ‘

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

e

 STUDENT ACTIVITY:

OBJECTIVE 18.5:

CONDITIONS T L

o

&

ACCEPTABLE PERFORMANCE:

workshop for student identification.

3. 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. .

£y

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

2. Identify the components at utatlons 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 imporiant. . .

<LLLLILDOIDP>>D> T

Deseribe. 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 unft, a 1list of components of
the "unit, a-checklist of characteristics and a normal

operation procedures manual. .

i
The student~wi11: e

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

§ A2
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L ’ component is functioning normally, commenting on:
v o capacity odor
- ‘ color . position
, - corrosion : predsure
e exfiltration sound
) flow temperature
. ., infiltration vibration
' motion

Name the sense or indicator which monitors each char-
" acteristic. 9

. | o 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 1if the characteristics
: of a component indicate that it is not functioning
<:°~7 : normally, including:
- making adjustments
deciding about corrective maintenance
reporting to supervisors
reporting in written records

Explain why a component's characteristics must be re-
'\Y turned to pormal.

Describe routine sampllng for the pumpipg and piping
process.

- List routine calculations for the pumplng -and piping
“process. .

Describe routine procedures for recording data.

4 .
INSTRUCTOR ACTIVITY:' 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,

\\vﬂ, 4. Describe and explaln the normal operation procedures.
‘ during a plant tour. Listen to the student’s des-
. cription of the procedures.

- STUDENT ACTIVIi?: 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




OBJECTIVE 18.6:

CONDITIONS:

ACCEPTABLE PERFOﬁMANCE:>

INSTRUCTOR ACTIVITY:

STUDENT ACTIVITY:

OBJECTIVE 18.7:

. e .

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.

<KKLK[LE>>520>

L8

Perfbrm the normal operatzon procedures fbr the pumpzng
and ptptng untit.

Given a pumping and piping unit, the manual of normal
operation procedures which the student has developed for
the pumping and piping unit and basic references.

The student will:

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

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

Perform the routine sampling.
Perform the routine calculations.
Perform the routine rebord keeping.
N ¥
1. Observe the student demonstrating ﬂormal 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 opnratlon procedures in a dry
run in a treatment plant,

2. Perform and explalg%the normal operation procedures
in a treatment plan

<LK >>>0>

Describe and perform the start-up and shut-down proce-
dures for the pumping and piping unit.

. ) | f
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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. .

ot
w &

ACCEPTABLE PERFORMANCE:  The student will:

Start up and shut down a pumping and piping unit,
following 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 plant.
# Observe the student performing the start-up proce-
_ ) dures in a treatment plant. B
N _ 4. Observe the student performing the shut down proce-
dures in a treatment plant.
»>. Observe the student as he evaluates his start-up pro-

cedures. o
6. Observe the student as he evaluates his shut-down
procedures. .
: STUDENT ACTIVITY: 1. Describe the start-up procedures in a dry run in a

treatment plant. )
Descrihe the shut-down procedures in a .dry run in a
treatment plant.

Perform the start-up procedures in & treatment plant.
Phrform the shut-down procedures, in a treatment

plant. £ Y

Evaluate the operation of the pumping and piping unit

MW N

| 5.

t to determine whether correct start-up procedures have

7 been used. Use the normal operation procedures man- °
ual which the student has developed. (See objective |
1.4.) : o

' 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

T H A AT LT T T R gL M T RIS T W T ARATAR T T D T AR R

) manual which the student has developed. (See objec-"
7?71 tive 1.4.)
<<LLKLKLLSE>D>>>
f OBJECTIVE 18.8: Descrmbe the abnormal operation procedures for the pumpa

ing and piping process.

[

-
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CONDITIONS:

- INSTRUCTOR ACTIVITY:

\

STUDENT ACTIVITY:

ACCEPTABLE PERFORMANCE:

v

c -
~

Given a wastestream in a treatment plant or color photo-~
graphs ‘of a wastestream, a checklist of the conditions

of the wastestream andtplant'records and referenee mate~
rials 1 ; ¢

The student wili'

a

N\

1.

2.

S W TwmD

o
-

\ -

Evaluate the wasteatream for abnormal conditions,
commenting on:

flow * - - pH
ice sludge denaity
industrial wastes 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 he obserVes abnor-

mal conditions, including:
operational changes o
reporting to supervisors : -
sampling procedures "

Ll

14

Describe how the actions of the operator will 1mprove
the condition of the wastestream.

=

Descripe and explain the abnormal eonditions of the
wastestream illustrated in color pictures. -«

. Describe and explain the abnormal operation proce-

dures illustrated in pictures and described in plant
records and case histories. '

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

. Describe and explain the abnormal operation proce-

dures during a plant tour. Listen to the student's
description of the procedures

Evaluate and explain the abnormal conditions of the
wastestream which are illustrated in coelor pictures.
Describe and explain the abnormal operation proce-
dures 111ustrated in pictures and described in plant
records and cdse histories.

. Describe and explain the abﬁormal operation proce-

dures in a class discussion after a slide show.

1]

Y
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OBJECTIVE 18.9:

CONDITIONS:

ACCEPTABLE PERFORMANCE:

-~ Pumping and Piping { 41
- ’ X 4atnuﬂ‘

123

A
: 4 -

4. Evaluate and explain the condition of the wastestream

during a plant tour. Descfribe and explain the abnor-
mal operatidn procedures. *\\

<LLLLKLSDO55>

3

.*~ i . . -
Describe the preventive maintenance procedures for the
- pumping and piping unit. ,

- o

Given a pumping and piping unit or pictures and drawings

«of a pumping and_ piping unit and reference materials,
“including:

inspection records ot

manufacturer's maintenance guides

plant drawings:and specifications

preventive maintenance schedule = . : .

b4

= _
The student will: 0
Describe these preveftive maintenance procedures for
the pumping and piping unit: /
Cleaning ~ pump <
gage . seal
motor : speed controller
pipe ‘switch -
pump “valve
speed controller Painting
valve motor
Lubrication pipe
motor pump
pump speed controller
seal valve
speed controller Replacement
valve belt. .
Mechanical adjustment fire-fighting equipment
‘ belt first-ald kit
> control sysbem seal
coupling Wear measurement —
gage belt coupling
motor ‘ 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:

OBJECTIVE 18.10: .

CONDITIONS:

AN

7

' ACCEPTABLE PERFORMANCE:

. Pumping and Piping

-
o/

“ ’

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

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

Explain why each preventive maintenanée procedure is
impqrtant. . }/

8

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. Descripe and explain the-preventive maintenance pro-
cedures during a plant tour. '

1. Develop a preventive maintenance schedule and q'man-”
ual aof 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 durlng a plant tour.
[}

€KL LO>>>>> )

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

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

-

The” student will:

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

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

Perform the procedures which an operator follows when v
a component needs prevéentive maintenance, explaining
his actions.
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INSTRUCTOR ACTIVITY: 1. Set up cimulated situations in the workshop.
2. Observe student inspection of a treatment plant.

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

.

STUDENT ACTIVITY: 1. Smell 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.

<<L<GCCODDOD>> -

 OBIECTIVE 18.11: Deseribe the corregizve maintenance procedures for the -
! pumping and piping“unit components listed. on page 36. AN

CONDITIONS: . 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-
veloped for the pumping and piping- unit, tools and ref-
erence materials, including:

catalogue of replacement parts :

equipment catalogues- o N

manufacturer's maintenance guides

\ .

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
\ ‘ corrbsion pressure ' n
: : 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.

4
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INSTRUCTOR ACTIVITY:

STUDENT ACTIVITY:
J

) . OBJECTIVE 18.12:

4

CONDITIONS: -

-

ACCEPTABLE PERFORMANCE:

Describe what an operator does when he discovers a
malfunction, including:
evaluation of capabilities of plant personnel to .
perform the procedures .
gselection of repldcement parts
record keeping

Describe how the operator corrects the malfunctlonfm\\ié\

1. Describe and explain the corrective maintenance pro-
cedures for the pumping and piping unit, u51ng dia-
grams and pictures.

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

3. Describe and explain the corrective maintenance pro-
cedures during treatmenﬁ plant tours

1. Describe and explain the corrective maintenance pro<

cedures in situations described or pictured by the

ingtructor.

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.

<LKLLLLEDDDDD>

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

L2

Given a pumping and piping unit-or uhit components, the
operation procedures manual which the(;tudent has devel-
oped, tools and reference materials, including:

catalogue of replacement parts

equipment catalogues

manufacturer's maintenance guides

-manufacturer's operation manual
. o

The student will:

Eﬁé%g;;;:;he components of the pumping and piping
unit for corrective maintenance, explaining why a
component has malfunctioned and commenting on:
capacity - corrogion
. ‘color ) exfiltration
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INSTRUCTOR ACTIVITY:

STUDENT ACTIVITY:

r

OBJECTIVE 18.13:

CONDITIONS:

- ACCEPTABLE PERFORMANCE:

\,\\xso 3’4@
Pumping and Piping i'w g
- . ’4‘ P”O(f-
o flow " precsure .
infiltration sound
motion temperature
odor : vibration |
position ~ - 1 . o~

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 y
selection of replacement parts
record keeping

Correct the malfunction. =

1. Set up 31mulated cituationu in the workshop.:

2. Observé the student as hé evaluates the componenta in

*  a treatment plant. .
3. Observe the student .performing the correative mainte~ .

,nan%e rocedures in a treatment plant.

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

. Evaluate the components for eorrective maintenance.

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

W N

‘ CK<KLLILBSD>5>

Perférm the safétgffgoceduree fbr the ‘pumping and piping
unit and demonstr how they proteet employees and
vigitors.

Givén 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 pumping and pip-
ing unit, commenting on:
high—rlsk activities

a2l
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sourceg of danger
safety equlpment

Explain how the procedures protect employeee and
vigitors.

Recommend correctlve procedures s%d correct the un-
safe condlition. :

\j:‘) \ ’
o .

INSTRUCTOR ACTIVITY: - 1. Set up simylated situations in the workshop.
: ‘ : 2. Obgerve the.student as he evaluates the safety condi-
tions in a treatment plant.

A 3. Observe the student performing the safety procedures :
in a treatment plant /
1 . / F3
STUDENT ACTIVITY: 1. Evaluate safety conditions in simulated situations

and recommend corrective procedures.
2. Lvaluate safety conditions in a treatment plant and
recommend corrective procedures. '
3. Perform the safety procedures in a treatment plant.

L)
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OBJECTLVE 18.14: Compare other pumping and piping units to the system
' . With magnetically connected, pneumatically controlled,
dtesel driven, centrifugal pumps; gpeed reduder compect-
4 ed, electrically controlled, motor drtven, positive dis-
placement pumps and appropriate piping.

~

. - . e !
CA&DITIONS: s Given a proéess unit and reference materials, including:
, -equipment catalogues )
L - laborgtory reports
K manufacturer’'s bulletins
manufacturer's operation manuals
plant maintenance and operation records

ACCEPTABLE PERFORMANCE: The student will:
Compare composite model plant unit S with:
e a system with magnetically connected, pneumatically
& controlled, diesel driven, air 1lift pump; speed

' reducer connected, electrically controlled, motor
. driven, positive displacement pumps and appropri- \
ate piping. ’ l

a system with magnetlcally connected pneumatlcally |
|
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controlled, diesel driven, screw lift pump; cpeed
reducer connected, electrically controlled, motor
driven, positive displacement pumpa and appropri-
ate piping.

gystem with magnetically connected, pneumatically
controlled, diesel driven, hand driven pump;
speed reducer comnected, electrically controlled,
motor driven, positive displdacement pumps and ap-
propriate piping

gystem with magnetically connected, pneumatically
controlled, diesel driven, water driven pump; ,
speed reducer connected, electrically controlled,
motor driven, positive displacement pumps and
appropriate piping.

gystem with magnetically comnected, pneumatically

controlled, diesel driven, air driven pump; speed
reducer conpected, electrically controlled, motor
driven, po%%five displacement pumps and the ap-
-propriate Riping

gystem with magnetically connected, pneumatlcally

controlled, dfesel driven, pneumatic ejector pump.

electrode controlled; speed reducer connected,
electrically controlled, motor driven, positive

: displacement pumps and appropriate piping.

Consider:

availabiilty of replacement parts
capital costs

dependency on surrounding environmemt
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—handllng capabillties bt

.

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

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




Pumping and Piping'

- OTUDENT ACTIVITY:

"OBJECTIVE 18.15:

Fl

CONDITIONS:

STUDENT, ACTIVITY:

ACCEPTABLE PERFORMANCE:

INSTRUCTOR ACTIVITY:

qiikﬂelp the otudent to collect lnformatlon for reporto -

.on the advantagec and dlaadvantageo of each unit,
<

.
[l
’

1. Lict information about the unitc on a chart.

2. Compare the unite in a panel discuscion.

3. Write a reporton the advantagea and disadvantageg of
each unit.

-
<KL CLPIDIIPD . ' : i~

Name and locate the components of the pumping arid piping
unit lioted on page 36. Name and select reference ma-
teriale which explain the normal operation procedurec,
the purpose of each component, how the component works
and‘why it 10 important.

-

Given aapumping and piping unit, unit components or a
diagram, model or photographs of a unit and reference
materials, 1ncluding

contractor's plans of the pumping and piping unit

manufacturer's maintenance guldeu

operation and maintenance manuals

K]

The s%udent 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.,

-

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 p1p1ng unit and normal opera-
tion procedures.

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



. CONDITIONS:

OBJECTIVE 18.]16:

.

o

INSTRUCTOR ACTIVITY:

.

STUDENT ACTIVITY:

9 1

ACCEPTABLE, PERFORMANCE:

2. Namie the components whi¢h the instructor points out

s/ 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. . ‘ . |

a

<4
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Perform the abmormal aperatzon pracedures fbr the pump-
cng and piping unit. . .

s

'Given a wastestream in a treatment plant and reference
materials, includingx . » .
industrial waste records o :
operation logs . poe T : ,
operator manuals ' S
plant performance guides

. 'I'he ‘student will )

Evaluate the wastestream for abnormal conditions,
commeriting on:

flow , PH
ice. ) sludge density
industrial wastes velocity ~

Select’ the references he needs to return the waste-
stream to normal.

Perform the abnormal operation procedures.
- O

1. %mserve the student as he evaluates the wastestream
in a trgatment plant.

2. Describe the 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 .
pPlant.’ .

1. Evaluate the wastestream in a treatment plant

.2. Select the references needéd to correct abnormal con-
ditions 'of" the wastestream.

3. Perform the abnormal operation progedures in simula-
ted situations dr in a treatmeht plant.

<LLLLLDO>>>D
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- : ) MODULE 19
) . : ELECTRIC POWER
. . o A system using delta transformers, generators,
, ' " electrical switchgear, automatic gear,
e automatic cﬁrcuzt actuators on motore and telemetering wzth alarms
Composite Model PZant.Unzt T
PURPOSE: In this moduZe the student will Zearn to perfbrm aZZ the actzvztzes
’ in the obJectzves as_they apply to a system using delta transformers,
.generators, electrical switchgear, automatic gear, automatic circuit
actuators on motors and teZemeterzng with aZarms READ PAGES 1 TO 11
BEFORE USIIVG THIS MODULE. '
C : « k¢ !
OBJECTIVES: 19.1 Identify the electric power unit. : \
' ’ 19.2 Describe the electric power process zn technzcal and nontech-
+  nical terms.
- ‘ 19.3 Describe the safety procedures for the electric power unit and
* . o explain how the procedures protect employees and visitors.
Q. . 19.4 . Identify the components of an elect power unit. Explain
_the purpose of each component, how’the component works and why
© it 18 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 aid perf: rm the start—up and shut—down procedures for.
l : the electric poybr unit.
; ' 19.8 The abrormal gferation procedures do not apply to the compo-
2 : -+ s8ite model plant unit T. - '
- 19.9  Describe the: preventive mazntenance procedures for the elec-
} / ‘ tric power unit.
: ‘ 19.10 .Perform the preventtve mazntenance procedures forcphe electric
¥ . power unit. .
A 19.11 Describe the corrective maintenance procedures for the elec- -.
N tric power unit components listed on page 55.
5 5 19.12 Perform the corrective maintenance procedures for the electric
é . ‘power unit codmponents. ’
E‘ 19.13 Perform the safety procedures- for the electric power unit and
E : demonstrate how they protect employees and visitors.
% ‘ .- 19.14° Compare other electric power units to the system using delta
E | ' -, transformers, generators, electrical switchgear, automatic
E gear, automatic circuit actuators on.motors and teZemeterzng

with alarms,

b

P
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1 | : 19.15 Name and locate the components of the electric power uni
' - : listed on page 5.
. _ explain the.normal operation procedures, the purpose of each
. " component, how the component works and why it ie important.
19.16 The abnormal operation procedures do not appZy to the compo—
site modeZ pZant wit T.
RESOURCES: 3 116 120 125 141 143 144 212 213 307 * 308 :
: 309 312 313 316 37 320 321 324 421 459 511
551 - 552 553 554 937 990 1033 1034 1399
‘. - f o : T <<<<<<>>>>>> .0
. v . = '
. OBJECTIVE 19.1: . Identify the electric power unit. ‘ . *
CONDITiQNS: 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-
o tric power.

°

INSTRUCTOR ACTIVITY: 1. Point out characteristics which distinguish the elec-
: tric power uni}_from other process units.

~ STUDENT ACTIVITY: 1. Develop a plcture file of electric power units. Mark
b distlngulshlng characteristics.

<CLLLLI>>>>> C /.

OBJECTIVE 19.2: Describe the eZe etric power process in technzcal and

nontechnzcal terms
§9 -

CONDITIONS: Civen PhOtOgTQEEf of the electric power unit.
. . . ) . f:‘ .
ACCEPTABLE PERFORMANCE: The student will:
° Describe the electric power unit, explalnlng the /
’ L ' meaning of': gia .

delta
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STUDENT ACTIVITY,

OBJECTIVE 19.3:

]

INSTRUCTOR ACTIVITY:

ch“a Nd

3

electrical distribution system *

electrical generation and distribution system
electrical servike ” ™ v
electrical supply

internal electrical system
plant electrical system
three-phase |

Describe the purpose of the electric ﬁower unit.

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

* trickling filtrat
aeration
secondary sedimentation
pond stablllzation
thickening
first stage digestion

- second stage digestion
sludge conditioning
post-chlorination
sludge dewatering
solids disposal
effluent disrosal.
flow measurement
pumping and piping

.

XS

. Use dlagrams, photographs and slides to describe
electric power. 7 :
2. Describe the electric power process durlng a plant
tour. React to the student's descrlption of the pro-
cess.

1. Desdribe the electric power process while viewing

photographs, diagrams and slides.
2. Observe and descrive the electric power process dur-
ing a plant tour. . .

<LLLLLS>>>>> . f
Pthe oaf ) |
Deseribé” the safety procedures for the electric power

unit and 'explain how the procedure protect employees
and visitors. 8\\\ ‘




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

. | ) Q

ACCEPTABLE PERFORMANCE: The student will:

Describe the safety procedures for the electric power
unit, commerting on:
High-risk activities
, activating or deactivating circuits
P 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 k
rotating equipment
slippery walks
‘ ' solvents : . :
toxic gases '
Safety equipment -
earmuffs or earplugs
explosion proof flashlight
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 N '

[,

Explaln how the procedures protect employees and
vismors‘l AR

%

INSTRUCTOR ACTIVITY: 1. Discuss treatment plant case histories. -

2. Describe the conditions in a plant and ask for eval-
uation. R
¢ " 3. Describe the safety procedures for each operation and

maintenance procedure. -
4. Prepare slides of sources of danger and high-risk
act1v1t1es
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STUDENT ACTIVITY:

e

OBJECTIVE 19.4:.

CONDITIONS: -

ACCEPTABLE PERFORMANCE:

INSTRUCFOR ACTIVITY: *

Electric Power / ib
¥

i

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

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

3. Role play operation or meintenance proce&ures Se-

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

4. Identify sourceg of danger and high-risk activities
plctured in slides.

-

<<<<< >>> o~

A

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

Given Lan electric power unit, unit components or a dias-
gram, “model Gr photographs of a unit and a list of com-
ponents.

The student w&ll D

Identify components of thq_electric power unit and
associated equipment:
amme ter
automatic control actuator
diesel motor
disconnect switch
-elapsed-time meter
emergency lighting system
.exciter
feeder breaker
fire-fighting equipment
firgt-aid kit
frequency meter -
generator .
ground detector
lighting transformer

1oad 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.

) 1

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

.60
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* STUDENT ACTIVITY:

-

OBJECTIVE 19.5:

CONDITIONS: =

~

ACCEPTABLE PERFORMANCE:

" tion procedures manual.

" The studemt will:

N o | | ' .
56 i M * Electric Power . ‘ v )
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- 2. Arrange photographs or models of components in the

workshop for student identification.. ‘
. Point out and name components during a plant tour.: - ..
. Question the student ybout the purpose of each com-
ponent, how the component works and why it is impor-
tant.

W

'

1. Identify the compgnents which the instructor names on
diagrams, photogralas or. models.
2. Identify the componeqnts at stations in the workshop
in writing. '
Ideritify components during a plant tour. .
. Explain the purpose of each component, how the compox;
fient works-and why it is important.

W

LLKLKLKLK>>P>>>

-

Describe the normal operation procedures for the elec- .
trie power unit components listed on page §5. ' o

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-

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

color : - position
corrosion sound

r motion ‘ temperature N
odor , .vibration

Name the sense or indicator which monitors each char-
acteristicy

Explain how often the characteristicsqpf”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

61
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deciding about corrective maintensnce - |
reporting to supdrvisors ¥ . ‘

reporting in written rqcords
Explain why a component's ch&racterietics must- be re-

V- turned to normal. .
. Describe routine sampIing for the electric power

process.

List routine calcul&tions for the electric power
. proeess. e '

Describe routine procedures for recording data.

<

INSTRUCTOR ACTIVITY: ¢ 1. Describe the characteristics of the components of the
' ' electric power unit.

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

3. Describe the normal operation procedures during a
glide show of components of the electric power unit.

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

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

. Develop a manual of normal operation procedures.

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

4. Observe and describe the normal operation procedures

-

STUDENT ACTIVITY:

4

AN

‘:?‘ : _ during a plant tour. )
<<CCLLLEODIPDD> | ¢ *
- \\ﬁngECTIVE 19.6: Perform the normal operation procedures for the electric
- power unit. .
»
[ - .
CONDITIONS: " Given an electric power unit, the manual of normal oper-
ation procedures which the student has developed for the
electric power unit and basic references. '

ACCEPTABLE PERFORMANCE: The student will: : J
' ’ ¢ Check and evaluate the characteristics of each compo-
o nent, explaining his actions.

i d
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INSTRUCTOR ACTIVITY:

L}

STUDENT ACTIVITY: ‘

OBJECTIVE 19.7:

LIS

CONDITIONS:

ACCEPTABLE PERFORMANCE:

INSTRUCTOR ACTIVITY:

58 B“M ¢ Electric Power
a4 :

Perform the procedures which an operator follows if
the chardceterigtics 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 ing dry
run in a treatment plant.

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

KLKLKLLKLESOOO>D>
) ' ‘

Degeribe and perform the start-up and shut-down proce-
dures for the electric power unit.

A}

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

The student will:

Start up and shut down an electric power unit,” fol-
lowihg 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 & treatment plant.

Observe the student performing the shut-down proce-

dures in 4 treatment plant.

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

N W

. cedures,

op
)
)
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STUDENT ACTIVITY:

OBJECTIVE 19.8:

OBJECTIVE 19.9:

. CONDITIONS:

qi”AGntﬂﬁ

Electric Power ib
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i

6. Observe the etudent as he evaluates his shut-down

procedures.

v
’

o

1. Deecribe the start-up procedureo in a dry run in a
treatment plant.

2. Describe the shut-down proceduree in a dry%run in a -

treatmént plgnt.

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 electric power unit to
determine wlether correct start-up procedures have

- been used. Use the normal operation procedures man-

ual which the student has developed. - (See objective -

rd

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 has developed (See- objectlve"

1.4. ) ' , | -
K<ELLKLOOO>>>
| ¥
The abnormal operatzon proceduree do not apply to the
compoezte model plant unit T. X

<<KKLL>>>>>> .t
¢

Describe the preventive maintenance procedures for the
electric power unit.

Given an electric power unit or pictures and drawings of

* an electric power unit and reference materials, includ-
ing: .

inspection records ,

manufacturer's maintenance guides . v
plant drawings and-specifications .

preventive maintenance schedule .
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ACCEPTABLE PERFORMANCE: The otudent will:

the electric power unit:
Cleaning S
ammeter
automatic control actuator
. . - diesel motor

- .. " disgconnect switeh.

S ' : . elapsed-time meter
emergency lighting system
exclter
feeder breaker
frequency meter
generator

. "1lighting transformer

w . . load bus
‘load distribution panel
magnetic starter
motor control center
overvoltage relay
Jpower~factor meter
power-generation control
primary feeder breaker
transformer breaker
undervoltage relay
volimeter
watt-hour meter

\ ' ‘ } Lubrication
diesel motor
. . , exciter
- - . generator
Mechanical adjustment
- < ammeter
s ] automatic control actuator
' diesel motor
" disconnect switch -
elapsed-time meter

- emergency lighting system

exciter

feeder breaker -

:i‘ i o

Name the referemce materials ,and

Describe these preventive maintenance procedures for

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

Painting

diesel motor

exclter

generator

motor control center

. Replacement

fire-fighting
equipment
first-aid kit

Wear measurement

diesel motor

"exciter

generator
magnetic starter
overvoltage relay
primary feeder
breaker
undervoltage relay

tools needed to per-

{

form the ‘preventive maintenance procedures.

Explain how of'ten each preventive maintenance proce-
dure must be performed.

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

‘ | B
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INSTRUCTOR ACTIVITY:

STUDENT ACTIVITY:

-4

OBJECTIVE 19.10:

CONDITIONS:

ACCEPTABLE PERFORMANCE:

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

>

Explain why each preventive maintenance procedure is
important.

1. Describe and explain the preventive mgintenance 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- .
cedurea during a plant tour. ¢

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

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

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

<LLLLLD>>>O>>
Ed

[N

Perform the preventive maihtenance procedures for the
electric power unit. ~

Given an electric power unit and tools end reference ma-
terials, including: >

inspection records

manufacturer’s maintenance guides

plant drawings and specifications .’

preventive maintenance schedule ’

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

66
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INSTRUCTOR ACTIVITY: /| 1. Set ‘up, simulated situations -in the workshop.
: 2., Observe student inspection of a tregtment plant.
3. Observe the student performing the preventive mainte- )
nance procedures in a treatment plant. -

STUDENT ACTIVITY: \ ‘1. Small 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 end explain the preventive maintenance proce-
dures in a treatment, plant.

L

t
"KL LKLDDOOD>>

OBJECTIVE 19.11: Describe the corrective maintenance procedures for the
electrie power unit componentg ligted on page 55.

CONDITIONS: ) Given an electric powe? unit or a mock-up, photographs

4 . or drawings of an electric ,power unit, the manual.of
s operation procedures which the student has developed for
the electric power unit, tools and reference materials,
i , including: -
; . ‘ catalogue of replacement parts .

equipment catalogues .
manufacturer's maintenance guides

+ o

AN

ACCEPTABLE PERFORMANCE: The student will:

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

4

,// 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 correctivé maintenance.

Describe what an operator does when he discovers a
malfunction, including:
evaluation of capabilities of plant personnel to
perform the procedures

- .
Th— G ; .-
[} ) f
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INSTRUCTOR ACTIVITY:

STUDENT ACTIVITY:

OBJECTIVE 19.13:

v’

CONDITIONS: T

ACCEPTABLE PERFORMANCE:

A

. Electric Power im %’

» . atnwﬁ

gelection of reﬁla&ement“pérte
record keeping ‘

1

e

Describe how the operator correcto‘the'malfunction.

1. Describe and explain the corrective maintenance pro-
cedures for the electric power'unit, ueing diagramov
and pictures.

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

3. Describe @nd explain the corrective maintenance pro-
cedurej‘guring treatment plant tours.

1. Describe and explain the corrective maintenance pro-
cedures in situatioms described or pilctured 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.

LLLLILKDO>D>20>

Perform the corrective maintenance procedures for the
electric powver unit components.

Given an electric power 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 _ ’ -
11 } .
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

~
-

Y
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INSTRUCTOR ACTIVITY:
co b »

STUDENT ACTIVITY:

~

- BBJECTIVE 19.13:

CONDITIONS:
Q

]

ACCEPTABLE PERFORMANCE:

a . ' «

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
N : perform the procedures
selection of replacement parts
record keeping.

Correct the malfunction.

Set up sﬁmulated situations in the kshop.

. 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.

N+

1. Small groups.of students perform and explain the cor-
rective maintenance procedures in simulatéd situa-
tions in the workshop. : , o
-2..Evaluate the componerjts for corrective maintenance.

* 3. Perform dnd explain the corrective maintenance proce-

dures in a treatmentplant.

3y <KLKLKLL>HE5>> 45,

ﬁ

Perform the safety procedures fbr the electric power .
unit and demonstrate how they protect employees and,
vigitore.

1

. o .
'Given?;.list of operation or maintenance procedures, the
- gtudent's manual of safety procedures, tools andosafety

equipment

s

-

The student will:

Identify “hazardous conq;tions in the electric power
unit, commenting on: .
high-risk activities
sources of danger -
safety equipment

Explain how the procedures protect employees and
visitors.
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INSTRUCTOR ACTIVITY:

-

STUDENT ACTIVITY:

“ %

OBJECTIVE 19.14: v

CONDITIONS:

ACCEPTABLE PERFORMANCE:

) - . Electric Power im

'4L md‘e

[ S
[y
Iy

‘

Recommend corrective procedures and correct the un-

safe condition. ’ P
-

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 treatmeént plant and
recommend corrective procedures.

3. Perform the safety. procedures in a treatmentaplant

KLLGLLSD>>5>

Compare . other eléctric power units to the system using
delta transformers, generators, electrical switchgear,
automatic gear, automatic etreuit ‘actuators on motors

and telemetering with alarms.

P
-

Ve J .
Given a process unit and reference materials, including:
equipment catalogues
laboratory reports
manufacturer's bulletins _
manufacturer's operation manuals
-plant maintenance and operation records

The student w1ll

Compare compoelte model plant.unit T w1th
a system using Y transformers, generators, 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.

Congider:
avallability of replacement parts
capital‘-costs
dependency on surrounding env1ronment
ease of repair
efflclency

70
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INSTRUCTOR ACTIVITY:

STUDENT ACTIVITY:

OBJECTIVE 19.15:

CONDITIONS:

ACCEPTABLE PERFORMANCE:

-2 ’ ";. . . CL :
. g . . :
66 §_M § Electric Power ‘ : _ ‘
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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

z
. v

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

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

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

v %
. 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 disadvantagesl./

of each unit.
4
KLKLKLLLSO>>50>

Name and locate the components of the electric power
unit listed on page 55. Name and select reference ma-
teriale which explain the normal operation procedures,
the purpose of each component, how the component works
and why it ie important.

| . .
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 e
operation and maintenance manuals

. a
The student will: < »
Name and-locate the components of the electric power
unit.

71
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INSTRUCTOR ACTIVITY:

STUDENT ACTIVITY:

OBJECTIVE 19.16:

°1£

-

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

1. Point out components of the electriec power unit on
diagrams, photographs or models.

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

3. Name and display the reference materials which des-

. cribe the electrie¢ power unit and normal operation
procedures.

" ))

1. Name the components which the insiructor 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.

<<LLLLO>>>>>
T - ’

The abnormal operation procedures do not apply to the
compogite model plant unit T.

"KLK
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MODULE 20

GAS POWER
S A system with internally produced gas B
, ‘ with high pressure tanks and -
. rotary positive displacement compressors \

?

: o
Composite Model Plant Unit U /

in the objectives as they apply to a system with internally produced
gas with high pressure tanks and rotary positive displacement com-

l " PURPOSE: In this module the student will learn to perform all the activitiée
E pressors. READ P%QES 1 TC 11 BEFORE USING THIS MODULE. N

“ .

l ! »
{ OBJECTIVES: 20.1 Identify the gas power unit.
; 20.2 Describe the gas power process in technical and nontechnzcal
; terms.
: 20.3 Describe the safety procedures for the gas power unit and ex-
E ' plain how the procedures protect employees and visitors.
t 20.4 Identify the componente of a gas power unit. ~ Explain the py
[ pose of each component, how the eomponent works and why it‘is
- ) important.
E ‘ : 20.5 Describe the normal operation procedures for the gas- power
unit components listed on page 73.
% 20.6 Perform the normal operation procedures ég? the'gas power
unit.
; 20.76. Desceribe and perform the start—up and shut-down procedurea for B
the gas power unit.
20.8 Describe the abnormal operation pracedurea for the gas power
process.
20.9 Deseribe the preventive maintenance proce&urea for the gas
power unit. ¢
20.10 Perform the preventive maintenance procedures for the gas
power unit. ’ .
20.11 Deseribe the correctzve maintenance procedures for the gas
power unit components listed on page 73. :
20.12 Perform the corﬁeaﬁege,mgzetenance procedures-fara;hé‘gas
power unit components.
20.13 Perform the safety procedures for the gas power unzt and dem-
onstrate how they protect employees and visitors. % 2
20.14 Compare other gas power units to the system with internally
produced gas with high pressure tanks ard rotary positive dta-
placement compressors (composite model plant unit U).
7/ 20.15 Name and locate the components of the gas power unit listed on
page ?3. Name and select reference materials which explain

| ERIC. - -

<
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\ the normal operation proceduree, the purpose of each compo~ '
: nent, how the component works and why it is important.. .
20.16 Perform the abnormal operation proceduree for the gas power

unit.
¢ BESOURCTS: 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
<<K<KLKLKLDBO50>>
OBJECTIVE 20.1: = Identify the gas power urit.
| . : , o ‘
CONDITIONS: , Given a unit, a model ef a unit or a photograph of a
unit. .
_ACCEP[ABLE PERFORMANCE: ~ The student will: ¥ _
- Indicate whether the process\unit is used for gas
o > power. p - :
INSTRUCTOR ACTIVITY: 1. Point out charaéteyﬂsii;s which distinguish the gas
‘ power unit from other process units.
r 4 .
STUDENT ACTIVITY: 1. Develop a picture file of gas power- -units. Mark dis-
, tinguishingfhcharacteristics.
<L LKLLDP2O>>>
OBJECTIVE 20.2: Describe the gas power process in technical and nontech-

nical terms. f

* CONDITIONS: . Given photographs of the gas:power unit.

ACCEPTABLE PERFOQMANCE: The student will:
¢ Deseribe the gas power unit, explaining the meaning

//* ¢ of :

digester gas system
high pressure gas system

m\ v )
: 74




INSTRUCTOR ACTIVITY:

STUDENT ACTIVITY:

OBJECTIVE 20.3:

CONDITIONS:

ACCEPTABLE PERFORMANCE:

Gas Power (mé;s 71

\

low pressure gas system =

Plant gas system A
process gas system .
sludge gas system

waste gas-system

Describe the purpose of the gas.power unit._
Describe how gas power affects:

first stage digestion
second stage digestion - .

pumping and piping

Reac¢t to the student's description of the‘process.

1. Describe the gas/power process while viewing photo-
graphs, diagr and slidé§y

2. Qbserve and desdéribe the gas power process during a
plant tour.

3

<<CLLCLOIO>>> ) .

¥

Deseribe the safety proced;%ea for the gas power unit

vigitors.

: aﬁg explain how the procedures protect, employees and

Given a 1list of operation and maintenance procedures.

The student will:

Describe the safety procedures for the gas poﬂ%r
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

70
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/ Sources ofy danger (continued)
- couplings \\
deep wells
disconnected pipelines
electrical equipment
explosive gases
explosive mixtures
gas leaks
st gas
high pressure ~
s improper disposal of spent gas scrubber contents
iron sulfide
moving parts
negative pressure
i open doors and covers
s 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
firgt-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.

INSTRUCTOR ACTIVITY: 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.

[N
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STUDENT ACTIVITY: . 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-~
f7 , lect proper safety equipment and name the sources of
danger and high-risk activities. Develop a manual of
L : : safety procedures for the gas power unit.
4. Identify sources of danger and high-rigk activities
pictured in slides.

a
///// <<<LLL>O>>>>

OBJECTIVE 20.4: Identify the components of a gas power unit.
the purpose of each component, how the compfnent worke
and why it i8 important.

CONDITIONS: ‘Given a gas power uni%, unit components or a diagram,
model or photographs of a unit and a 1ist of components.

ACCEPTABLE‘PERFOHMANCE: The student will:

" Identify components of the gas power unit and asso-
ciated equipment:

drip trap manometer @
explosion~-proof switchgear meter
fire-fighting equipment moisture accumulator
first-aid kit pressure gage
flame arrestor pressure switch
gas booster ';% primary gas receiver =
gas compressor secondary gas recelver

’;\\ , gas filter vacuum relief valve
gas holder cover valve
gas scrubber - waste gas burner

gas storage

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

INSTgUCTOR ACTIVITY: 1. Point out and name componeﬁts in diegrams, photo-
. graphs or models.

F

{ t2. Arrange photographs or models of components in the
E ' workshop for student identification.

E . ’ : 3. Point out and name components during a plant tour.

1
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4. Question the students about the purpose of each com=-
ponent, how the component works and why it is impor~

tant. .
. Q L] .
STUDENT ACTIVITY: 1. Identify the components which ,the instructor names on
.o diagrams, photographs or models
2. Identify the components at stations in the workshop
in writing.

3. Identify components during a plant tour.
4. Explain the purpose of each component, how the tompo-
nent works and why it is important.

KKLLLKK>>>00>
< OBJECTIVE 20.5: ~ Describe the normal operatzon procedures for the gas -
. F pover unit componente ligted on page 73.
CONDITIONS: . " 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.
2

Q .
) ’ ) - ~
ACCEPT%BLE'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: '
color pressure
corrosion sound
motion - temperature
odor - vibration

position

Name the sense or indicator which monitors each char-

acteristic.
-

r . Explain how often the characteristics.of each ‘compo- '
: nent must be cheecked 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
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INSTRUCTOR ACTIVITY:

'STUDENT ACTIVITY:

»

OBJECTIVE 20.6:

CONDITIONS:

ACCEPTABLE PERFORMANCE:

%L 'ﬂd“'

reporting to supervisors
reporting in written records

Explain why a component's characteriatic& must be re—
turned to normal

Describe routine aampling for the gas power procesa.
List routine calculations for the gas power process.

Degeribe routine procedures for recording data.

. Describe the characteristice of the components of the -

gag power unit.

. Describe the normal operation procedures for the gas

power unit. Use color pictures.

. Describe the normal operation procedures during a

slide show of components of the gas power unit.
Describe and explain the normal operation procedures
during a plant tour. Liszten to the student's des-

- eription of the procedures.

W N

4.

-

. Develop a checklist, listing the components of the

gas power unit and their normal characteristics.

. Develop a manual of normal operation procedures.
.. Describe the normal operation procedures during a

slide show of components of the gas power unit.
Observe and describe the normal operation procedures
during- a plant tour

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

»

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

q

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

@

; L

The student will: S v

Check andPevaluate the charactefisticswpf each combb-
nent, explaining his actions. ' ‘

Perform the procedures which an opefator follows if
the characteristics of a component indicate that it
is not functlonlng normally . .
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INSTRUCTOR ACTIVITY:

STUDENT ACTIVITY:

=

OBJECTIVE 20.7:

L
- CONDITIONS:

-
INSTRUCTOR ACTIVITY:

'ACCEPTABLE PERFORMANCE:

5.

(o NN T SR VCR U8

Perform the routine sampling.
Perform the routine calculations.

Perform the routine record keeping.

4

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 normel operation procedures in a dry
run in a treatment plant.

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

<KL >5>

Describe and perfbrm the start-up and shut—dawn proce-

_ dures fbr 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 instructiens.

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

treatment .plant.
. Demonstrate and perform the shut-down procedures in a
treatment plant. 4

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

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

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

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

14
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STUDENT ACTIVITY: 1. Describe the start-up procedures in a dry run in a
treatment plafit.

. Describe the shut-down procedures in a dry run in-a

treatment plant. ’

. Perform the start-up procedures in a treatment plant.

Perform the shut-down procedures in a treatment

plant.

Evaluate the operation of thé gaa power unit to de-

termine whether correct start-up procedures have been

used. Use the normal operation procedures magual

whicg the student has developed (See objective

1.4 ‘ -

o 6. Evaluate the operation of the gas power unii to de~
termine whether correct shut-down procedures have
been used. Use the noriha} operation procedures man-

. ual which the student hegddeveloped. (See objective

N

voRwW

r" 1.4.')
<<CLLLOD>O>>> - .
OBJECTIVE 20. 8: \ . Deecrmbe the abnormal operation procedures for the gas
: . power process.
- “
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 stream and plant records and reference

materials. <

ACCEPTABLE PERFORMANCE: -~ The student will:

Evaluate the gab stream for abnormal conditions, com-
menting on:
s . . . flow
: gas compositlon
toxic gases

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

Explain how often the condition of the gas stream
must be thecked. s

Describe what an operator does if he observes abnor-

mal conditions, including:
operational changes
reporting to supervisors
sampling procedures

81 | »
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INSTRUCTOR ACTIVITY:

*STUDENT ACTIVITY:

OBJECTIVE 20.9:

. CONDITIONS:

ACCEPTABLE PERFORMANCE:

;
2 é'mg .Gag Power

- 4. Describe and explain the abnormel operation proce-

1. Evaluate and explain the abnormal conditions of the

Degerlbe how the actions of the operator will improve
the condjtion of tﬂe gas stream.

[P

1. Describe and explain the abnormal conditions®of the
gag stream. . .

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

3. Deacribe and explain the abnormal oferation proce-
dures during a slide show.

dures during a plant tour: Listen to the student'
* description of the procedures.

gag stream which the instructor describes.

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

3. Describe and explaln the abnormal operation proce-
dures in a class discussion after a glide show.

4. Evaluate and explain the dondition of the gas stream -
during a plant tour. Déscribe and explaln the abnor-
mal operation procedures.

<LLLKLKLSO>O>> , ' ’

Descrmbe the preventive maintenance procedurea for the
gas power unit. - ! . \

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

The student will:

Describe these preventive maintenanceé procedufes for _
the gas power unit:

%

Cleaning - . "~ gas filter,
drip trap gas scrubber

- flame arrestor gas storage
gas booster ©_meter : .
gas compressor . moisture accﬁmulator(// L ’

8%
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! Cleaning (continued) pressure gage
- L e wpressure gage = - pressure switch
e ‘ " ., . pressure switch vacuum reljef valve -
) P . Lo " . valve valve K
L , <ot + \_ ¢ wadte gas burner. waste gas burner ‘
~ : : : / _ Lubrication . Painting ~—-, N
' , ‘ , gas booster _.>~"Tlame arrestor
. : . °- 'gas compressor r/ .ga8 compressor
@ ’ ~ . B X "
' o - ) gas scrubber gas scrubber
¥ « meter .o gas storage
' ] <= valve ‘ ‘meter s
. Mechanical ad,justment<a moisture accumulator . 7
a " drip trap. ° primary gas receiver
o ) ‘ explosion-proof switch- . " secondary gas receiver
. - ‘ ' gear ' | valve . .
' flame arrestor - . Replacement -
. » - . gas booster ~ fire-fighting equipment .
- . . gas compressor firgt-aid kit
: v ﬁé?}' o gas scrubber - - gas filter
. RS . - . meter gas scrubber
S P . moisture accumulator manometer “" o
\i : " Name the’ reference materials and tools needed to per-
. . form the preventive maintenance procedures. .
- ' Explain how often each preventive maintéhance proce- o
: . * dure mus't.be performed. :
4 < . . N ‘
2 ’ n . *  Explain how ‘an operator determines whether a céompo- ]
‘ e %§>- ‘ ' nerit needs preventive méintenance, . s
w Y ‘ Describe what an operator does if @ component needs '
o : preventive maintenance. T . -
- R . a
' o - : . . ’Explain why each preventive maintenance procedure is
0 ‘ o , important, v > o
5 , : ,,.‘ ? ‘ . 7
. INSTRUCTOR ACTIVITY: 1. Describe and explain the preventive maintenance pro-
0 o scedures for the gas power unit. ~ - N
. ;ﬁ 2. Describe and explain the preventive m&intenance pro- .
. _ L ., cedures during a glide show. .
. ' o f, ’ 3. Describe dnd-e lain the preventive maintenance pro--e .
S o . ‘ cedures during /e plant tour.
STUDENT ACTIVITY: = .. 1. Develop a prefentive maintenance schedule’ and a man-.
. ‘ - ual ‘of preventlve maintenance procedures.
2. Observe, describd and explain’the preventive mainte- -

nance procedures durlng a slide show

.

~ ¢

;. 5 - . -
.

o ! ‘s . " 4 A . ‘ i o -
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- OBJECTIVE 20.10: g
. CONDITIONS:
ACCEPTABLE PERFORMANCE:
* Ve
INSTRUCTOR ACTIVITY?!

e

STUDENT ACTIVITY:

.

: , :
" OBJECTIVE 20411:

C
2

©

~

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

<LLKLLLDOOO>>

Perform the preventzve mazntenance procedures for the *
gas power unit. : )

Given a gas power unit and tools and reference mate-
rials, including:

insgpectiof records

manufacturer’'s maintenance guides

plant drawings and specifications )
preventive maintenance sghelule : N

o~

The student will:

Select the reference materials and tools needed to W
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 actions. hnd

@

. Set up élmulated situations in the workshop.

. Observe student- inspection of a treatment plant.

. Observe the student perforping the preventive mainte-
nance procedures in a treatment plant. .

S . ¥ ‘

w N

1. Small groups of students perform ‘the preventive main-
tenance procedure‘ ﬂfsimulated situatiorfs 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

<<<<<<>>>>>> oot .
Describe the corrective maintenance procedures for the
gas power unit components listed on pdge 73.

84
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CONDITIONS:

INSTRUCTOR ACTIVITY:

STUDENT ACTIVITY:

«hln«ﬁﬁ

e
Given-a gas power unit or a mock-up, photographs or
drawings of a. gas power unit, the manual of operation

procedures which the student has developed for the gas

power unit, tools and reference materials, including:

ACCEPTABLE PERFORMANCE:

catalogue of replacement parts
equipment catalogues
manufacturer's maintenance guidese

The student will:

Describe how an operator evaluaﬁes each component of
the gas power unit for corrective maintenance, com-
menting on:

color " pressure
corrosion sound
motion temperature
odor w Vibration
position

Explain why a component has malfunctioneg.

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 ;J/
-gelection of replacement parts
record. keeping

Describe how the operator corrects the malfunction

o

. Describe and explain the corrective maintenance pro-

cedures for’ the gas power unit, using diagrams and
pictures.

. Describe and explain the corrective maintehance pro-

cedures during.a slide show.

. Desdribe and explain the corrective maintenance pro--

cedures during treatment plant tours.

t

. Describe and explain the corrective maintenan

cedures 1in situations described or pictured by the
instructor.

. Describe and.’explain the corrective maintenance pro-
A cedures during a slide show. - - .
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OBJECTIVE 20.12:

CONDITIONS:

A A

ACCEPTABLE PERFORMANCE:

L

INSTRUCTOR ACTIVITY:

€

3.

Perform the” corrective maintenance procedures for the
gag power unit components. -

Given a gas power unit or unit components, the operation
procedures manual which the student has dewveloped, tools
and reference materials, including:

N

The student will:

. Set up simul®ted situations in the workshop.
. Observe the student as he evaluates the components in

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

<LK LIB2>5>5>>

~e

.. _ - - . b

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

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 referencé materials and tools needed to
perform the corrective maintenance.

Perform the procedures which an operator follows .when
a component malfunctions, including: f\\\\
evaluation of capabilities of plant personnel to
perform the procedures
selection of replacement parts
record keeping

Correct the malfunction.

.

a treatment plant.
Observe the student performing the corrective mainte- .
nance procedures in a treatment plant.
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STUDENT ACTIVITY:

’

OBJECTIVE 20.13:
¢

CONDITIONS:

ACCEPTABLE PERFORMANCE:

o

INSTRUCTOR ACTIVITY:,,

STUDENT ACTIVITY:

‘Lnuﬂﬁ

S AN

1. Small groups of students perform and explain the cor-

rective maintenance procedures in simulated situa-
tions in the workshop .
. Evaluate the components for corrective maintenance.
Perform and explain the corrective maintenance proce-
dures in a treatment plant.

W N

€<CLCLOOOD>D>

. > )
Perform the safety procedures f3r the gas power unit and
demonstrate how they protect employees and visitors.

«

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

The student will: : o

Identify hazardous conditions in the gas power unit,
commenting on:

high-risk activities

sources of danger

safety equipment

Exgﬂain how the procedures protect employees and
visitors. .

Recommend corrective procedures and correct the un-
. safe condition.

. . N

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 plaht and

recommend corrective procedures.
3. Perform the safety procedures in a treatment plant.

<LLLLLOI>O>>
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OBJECTIVE 20.14:

CONDITIONS:

ACCEPTABLE PERFORMANCE:

INSTRUCTOR ACTIVITY:

4 *

v

Cbmpare other gas power units to the eystem with inter-
nally produced gas with high pressure tanks and rotary
positive displacement compresgors (ecomposite modgl plant
unit U).

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

The student will: .

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. .

Consider®
availability of replacement parts
capital costs
dependency on surrounding environment
ease of repair
efficiency
flow~handling capabilities
gas~-handling capabilities

\>maintenance costs 5
-nulsance to neighbors
operational costs ‘
operational skills ' bl
personnel requirements
reliablility
resistance to upset
gensitivity of controls
space requirements

-

1. Prepare a chart for tabuiation of 1nformation about

- = »w— _the unite.

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.

88

~

N4




- Gas "Power

°

*

STUDENT ACTIVITY:

OBJECTIVE 20.15:

CONDITIONS:

ACCEPTABLE PERFFORMANCE:

INSTRUCTOR ACTIVITY:

STUDENT ACTIVITY:

iw‘é 85

1”4L ”016

1. List information about the units on a chart.

2. Compare the unite in a panel discussion. ~

3. Write a report on the advantages and disadvantages of
each unit. i .

KLKLKLKKLDO>>>>>

Name and locate thegcomponents 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 i8 important. /

Given a gas power unit, unit components or a diagram, °
model or photographs of a unit and reference materialas,
including: .

contractor's plans of the gas power unit

manufacturer's maintenance guldes

operation and maintenance manuals

x‘/
The studént will

Name and 1oeate-the components of the gas power unit

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

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 power unit and normal operation proce-
dures. %;

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. ~

8o )

©
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OBJECTIVE 20.16:

CONDITIONS:

ACCEPTABI'E PERFORMANCE:

INSTRUCTOR ACTIVITY:

STUDENT ACTIVITY: -

3. Name and select the refererice materials which des-
cribe the gas power unit and normal operation proce-
dures.

<CLCLLLCIPH>B>>

Perform the abnormal operation ;}ocedurea for the gas
power unit.

.

Given a é!k stream in a treatment plant and reference
materiala, including:

industrial waste records

operation logs g

operator méhuals

plant performance guides

The student will:

Evaluate the. gas stream for abnormal conditions, com-
meﬁ%&ng on: '

flow

gas composition

toxic gases

Select the references he needs to return the gas
stream to normal.

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 sgtream. ?
3. Observe the student performing the ‘abnormal operation
procedures 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 ﬂ;ocedures in simula-
ted situations or in a treatment plant.

<LK >>>>>
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