
Local Union No. 1245
International Brotherhood of

Electrical Workers, AFL-CIO
P.O. Box 4790
Walnut Creek, California 94596

The Electric School's Relay and Vector course was divided into
three separate and different courses in 1977 in order to meet the specific
training needs of the Apprentice Control Technician, Electrician and
Meterman classifications.

The courses meet, the training requirement for the specific
apprenticeships however, they are different enough from one another that
anyone of the courses does not meet the needs of the others. Therefore,
Company proposes to amend the academic requirements of the Training Guidelines
for the Apprentice Control Technician, Electrician and Meterman classifications
by changing the course title from Relay and Vector to Substation Maintenance,
Generation Maintenance and Metering Vectors.

Substation Maintenance
Apprentice Electrician (0481) Hydro Generation
Apprentice Electrician (0481) Substation Maintenance
Apprentice Electrician (0483) Materials

Generation Maintenance
Apprentice Electrician (0482) Steam/Nuclear Generation
Apprentice Control Technician (2398) Steam/Nuclear Generation

Metering Vectors
Apprentice Meterman (1433) Transmission and Distribution

The changes in course titles will require that employees changing
from one line of progression to another must complete the academic requirements
for the new position. For example, an Apprentice Electrician bidding to
Apprentice Meterman will be required to take Metering Vectors even though the
apprentice may have completed Substation Maintenance.



Employees, other than journeyman Electricians in either Substation
Maintenance or Steam Generation and Nuclear Generation, will be placed in the
new apprenticeship pursuant to Apprentice Agreement 82-10, however, an employee
who has met the Relay and Vector requirement for the employee's previous
apprenticeship will be allowed to enter the new apprenticeship at the 18-month
wage step provided all other academic requirements have been met. Such employee
must be scheduled to the next available Relay and Vector course. Further wage
progression will depend. upon successful completion of the appropriate Relay and
Vector course.

A journeyman Electrician, from one of the above Departments, who bids
to the apprenticeship of any of the other will continue to be placed at the 24
month wage step consistent with the Job Definitions. However, the employee will
be required to take and pass the appropriate Relay and Vector course for such
apprenticeship.

If you are in accord with the foregoing and its attachment and agree
thereto, please so indicate in the space provided below and return one executed
copy of this letter to Company.

The Union is in accord with the foregoing and its attachment and
agrees thereto as of the date.hereof.

LOCAL UNION NO. 1245, INTERNATIONAL
BROTHERHOOD OF ELECTRICAL WORKERS, AFL-CIO



'lbe need for trained and fully qualified employees to accomplish
the duties specified in the journeyman electrician definition in a manner
consistent with Company's Standards of Safety and Performance has resulted
in this program which coordinates extensive on-the-job and related academic
training. The systematic acquisition of knowledge and skill offers the
employee in training the vehicle to attain self-confidence, assuredness and
satisfaction in his work, and the correct and safe method of performiI1&'
Company's work.

During the 36 months of the apprenticeship, the apprentice will be
offered job training divided into six time periods which coincide with the
wage steps of the classification. In order that uniform and safe practices
will be followed in the training period, assignment of duties and work
procedures shall be provided in each of the wage steps as outlined in these
guideline. and the attached Schedule. The amounts of time or units of work
as indicated in the Schedule are believed sufficient to permit the apprentice
to develop proficiency in such duty or work procedures, but should not be
considered as inflexible dependent on the demonstrated ability of each
individual apprentice.

'lbe attached Schedule also specifies those training periods in which
the apprentice shall receive related academic or class training.

On-the-job training in the duties, and amount of such training, as
specified in the Schedule shall apply to the extent that such duties are
performed by journeymen in the shop where the apprentice is assigned. In
the event such duty 11 not performed by journeymen in the shop during the
assigned period and therefore not available in the training of an apprentice,
it shall be noted in his work record. However, his progression through the
apprenticeship or to journeyman or to higher classifications shall not be
deterred for this reason.

If in the course of his apprenticeship or as a journeyman such duty
later becomes available, he shall receive on-the-job training as may be
required to attain expected journeyman proficiency. If, after a reasonable
opportunity, he fails to attain such proficiency, his bids for progression
to higher classifications may be subject to the provisions of Section 205.11
of the Agreement •



It is intended that assignment of the specified hours of training on
the job for each period of the apprenticeship will be made to the
apprentice as early in the period as is practicable. ,1/i4

Hours shown on the Schedule exclude any travel time needed to reach
the place where training is to be given; however, such hours include
time needed to prepare tools and equipment.

Except where otherwise specified, apprentices shall be trained by
assignment to work with qualified journeymen.

Progressive work experience in all phases of electrician work will
be provided throughout the first five periods of the apprenticeship
in accordance with the attached Schedule.

Assignments during the last or sixth period will be made for the
purpose of rounding out the apprentice's experience.

6. Upon entering each new wage step and period of training, the work
assignments in the period shall be such that the apprentice will
gain the basic knowledge and confidence in himself, the equipment and
the procedure being used. MOre complex assignments shall be ~
progressively as the apprentice gains in knowledge and capability.

7. Assignments of duties and work procedures in any period of training
shall be confined to those specified for the period or of a prior
period.

8. During the first year, an apprentice shall not be assigned to work on
any circuit energized in excess of 750 volts.

9. As an apprentice, he may be assigned to work without direct super-
vision only after he has been instructed and trained on the duties
or work procedures required; has performed such work under direct
supervision; and 11 capable of performing such work safely. Such
assignments shall be for the purpose of developing and demonstrating
proficiency and shall not be made merely to avoid use of a journeyman.

10. Except in emergency circumstances, an apprentice shall not be
te_porarily assigned to the classification of Subforeman. If a.sianed
to such clal8ification, the apprentice shall not be given the respon-
sibility for duties or work assignments beyond his current step of
training.

1. An apprentice who is scheduled to attend any of the centralized training
program. shall be given notice of such assignment as early as pos8ible
by Material Control Shop supervision.

2. At their requeit, Union's representatives or their designates will be
informed by Material Control representatives of Company's intentions
in scheduling individuals to attend centralized training sessions.



3. When the roster is available, Company shall notify the Union's
Apprenticeship Committee of the apprentices attending a centralized
training school.

4. When an apprentice attending a centralized training school is not
maintaining an acceptable level of work, notice shall be given to
the Union's Apprenticeship Committee •. Such notice shall also be
given in the event he fails the school or if he is dropped from the
school by Company.

5. If an apprentice does not maintain an acceptable on-the-job work
level, notice shall be given to Union's Business Representative or
his designate.

During this period the apprentice shall learn the operation
and use of shop equipment. He shall gain the general knowledge of
crew work by participation in the servicing and/or rebuilding of
transformers. He shall become familiar with standard practices which
pertain to the shop and regulations applicable to the work that he
performs as indicated on attached Schedule.

As early as possible in this training period. he shall be
auigned to the Basic Electricity Course (Emeryville) for the training
in electricity and transformers and the three-month plant administered
course on Operating Procedures.

(a) An agreed-upon test will be given at the completion of the
course and should an apprentice fail to receive a passing score.
he shall be given notice in writing of the areas in which he
was deficient.

(b) After such failure. he shall be allowed to retake the test upon
his request any time after one month's time from his failure.
He shall be allowed two additional retests. spaced at least
one month apart.

(c) He shall complete the course and pass the agreed-upon test not
later than the end of his ninth month of training, regardless
of the number of retests that he has requested. His failure
to meet this standard of achievement will be cause for his
removal from the classification in accordance with P4ragraph G 6
of the Master Apprenticeship Agreement.

(d) His progression to the second step of the apprentice classifica-
tion shall be in accordance with Paragraphs G 3 •.4•.and 5 of
the Master Apprenticeship Agreement.

He shall continue to perform functions of the prior period
as it applies to servicing voltage regulators and. in addition,
learn the duties outlined for this period on the attached Schedule.



As early as possible in this training period, he shall
be assigned to the Basic Electronics Course in Emeryville.

(a) Agreed-upon tests will be given at the conclusion of. the
school and if he failed to receive a passing score, the
apprentice shall be notified in writing of the reasons for
hle faUing.

(b) His retesting opportunities shall be in accordance with the
schedule outlined in Paragraph 1 of these guidelines. In
the event of failure to meet either the academic or on-the-
job standards of achievement, his progression shall be in
accordance with Paragraphs G 4, 5, and 6 of the Master
Apprenticeship Agreement.

He shall become familiar with the standard practices and
regulations applicable to the servicing and/or rebuilding of high
voltage bushings and, in addition, learn the duties outlined under
the appropriate period on attached Schedule.

As early as possible in this training period, he shall
be assigned to the Substation Maintenance course at Emeryville for class-
room training and testing procedures on protective relay equipment.

(a) Aireed-upon tests will be given at the conclusion of the
school and if he failed to receive a passing score, the
apprentice shall be notified in writing of the reasons for
hle faUing.

(b) His retesting opportunities shall be in accordance with the
schedule outlined in Paragraph 1 of these guidelines. In
the event of failure to meet either the acadeaic or on-the-
job standards of achievement, his progression shall be in
accordance with Paragraphs G 4, 5, and 6 of the Master
Apprenticeship Agreement.

The apprentice will learn the standard procedures and
practices and regulations applicable to the servicing of circuit
breakers and, al.o, the duties outlined for this period on the

.attached Schedule.

The apprentice now must learn care and use of electrical
instruments and their application. The application of Test Standards
he will learn as well as the Safety Practices that are rigidly
observed in the Test Department. These duties are outlined under
the appropriate period on attached Schedule.

1. It shall be the responsibility of each apprentice to maintain his
own records in collaboration with each Poreman or Subforeman to whom
he is a.signed. Upon completion, each periodic record shall be
submitted to the Superintendent of Shops.



2. It shall be the responsibility of the Superintendent of Shops to
keep necessary files of records on each apprentice and to ascertain
that each apprentice has a reasonable opportunity of meeting the
standards of achievement set forth in these guidelines.

3. Such records shall at all times be available during the apprentice-
ship for review by 'oreman, the employee, and representatives of
Union.

4. In addition to and precedent to these guidelines, the provisions of
the Master Apprenticeship Agreement are applicable •

•



160
16SHOP OFFICE REPORTS AND RECORDS

BASIC ELECTRONICS
)UBSTATION lfAINTENANCE

:m-THE-JOB PROCEDURES AND DUTIES

1. SAFETY PRACTICES 10 10 10 10 10
2. MOVING .AND ILOO>LING PRACTICES 40
3. OPERATION OF SHOP EQUIPMENT 15 15
4. PRELIMnlARY INSPECTION A.'IDTESTS 15 15 40
5. INTERNAL INSPECTION AND UNTANKING 30

PROCEDURES

6. SERVICING TANKS AND COVER$ .

7. BUSHING TE.r~DOWN PROCEDURES 100
8. GASKET lW<ING AND APPLICATION TECH- 20 20 20

NIQUES
J

9. SERVICING AND DRYIUG PROCEDURES 60
10.ASSm-tBLY PROCEDURES 60
u. fJ'PLY INSTRUCTION BOOK AND/OR 20 40

SERVICE BULLETIN INFORMATION

L2. BASIC INTERPRETATION AND APPLICA-
TION OF WIRING DIAGRAM INFO~~TION

L3. REASSEt-1BLY .4.ND.ALIGHMENT OF CONTACTS

~. CHECK CONTROL SETTINGS AND CORRECT
OPERATION

.5. PREPARATION FOR FINAL TESTS 40 40
~6.FINAL PREPAR!~TIONS FOR SHIPPING 20 20 20



scnEDbi.E. '

17. REPORTS, RECORDS, SKETCHES,
DRAWINGS

18. TEST SETUP PROCEDURES

19. ELECTRICAL INSTRUMENTS - TYPES,
RATINGS, USES AL'JD HANDLING
PRECAUTIONS

20. INSTRUI'1ENT 'l'RANSFORMERS - RATINGS,
USES, OPERATIONAL PRECAUTIONS

21. TEST STANDARDS AND THEIR
APPLICATIm:

22. OPERATION OF TEST EQUIPMENT

23. SPECIAL. TESTS AND RESULT
ANALYSIS

24. TEST RECORDS" AND REPORTS

e

Tha wo~k schedule and manpower requirements
may procludo the possibility of having on-
the-job duties occur in the order listed tor
any given six month period.
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I
Indicates point at
which apprentice can
be expected to know
all a.pect. of speci-
fied work on which he
has been trained. but
with liaited proficiency
to perform such work.

Indicate. nu.ber of
hour. between arroWi.

Indicates point at
which full knowledge
and proficiency is
a requirement.



GUIDE LINES FOR THE
APPRENTICE ELECTRICIAN TRAINING PROGRAM

(MAINT.)

The need for trained and fully qualified employees to a~complish the duties
specified in the journeyman electrician definition in a manner con~istent
with Company's Standards, Safety and Performance has resulted in this pro-
gram which corrdinates extensive on-the-job and related academic training.
TIle systematic acquisition of knowledge and skill offers the employee in
training the vehicle to attain, self-confidence, assuredness and satisfaction
in his work, and the correct. and safe method' of performing Company's work.

During the 36 months of the apprenticeship, the apprentice will be offered
job training divided into six time periods which coincide with the wage steps
of the classification. In order that uniform and safe practices will be
followed in the training period, assignment of duties and work procedures
shall be provided in each of the wage steps as outlined in these guide lines
and the attached Schedule. The amount of time or units of work as indicated
in the Schedule are believed sufficient to permit the apprentice to develop
proficiency in such duty or work procedures, but should not be considered as
inflexible dependent on the demonstrated ability of each individual apprentice.

The nttached Schedule also specifies those training periods in which the
apprentice shatl receive related academic or class training.

On-the-job training in the duties, and amount of such training, as specified
in the Schedule shall apply to the extent that such duties ar~ performed by
journeymen where the apprentice is headquartered. In the event such duty is
not performed by journeymen at his headquarters, and therefore not available
in the training of an apprentice, it shall be noted in his work record. How-
ever, his progression through the apprenticeship or to journeyman or to
higher classifications shall not be deterred for this reason.

If ill thL'course of h is apprenticeship or as a journeyman such duty later be-
comes nvai table, he shall receive on-the-job training as may be required to
nttilin ('xlll'cleujourneyman proficiency. If, after a reasonable opportunity,
he Inils 10 nttain such proficiency, his bids for progression to higher classi-
fiC:1lions IIlOly Ill' subject to the provisions of Section 205.11 of the Agreement.

I. II is intcnd('d that assignment of the specified hours of training on
lllL',joh for each period of the apprenticeship will be made to the
ilpprl'nliet' I1Searly in the period as is practicable.



GUIDE LINES F<m THE
APPRENTICE ELECTRICIAN TRAINING PROGRAM

2. Hours shown on the Schedule exclude any travel time needed to reach
the place where training is to be given; however, such hours include
time needed to prepare tools and equipment.

3. Except where otherwise specified, apprentices shall he trained by
assignment to work with qualified journeym~n.

4. Progressive work experience in all phases of electricians work will
be provided throughout the first five periods of the apprenticeship
in accordance with the attached Schedule. '

5. Assignments during the last or sixth period will be made for the pur-
pose of rounding out the apprentice's experience.

6. Upon entering each new wage step and period of training, the work
assignments in the period shall be such that the apprentice will gain
the basic knowledge and confidence in himself, the equipment and the
procedure being used. More complex assignments shall be made pro-
gressively as the apprentice gains in knowledge and capability.

7. Assignments of duties and work procedures in any period of training
shall be confined to 'those specified for the period or of a prior
period.

8. During the first, year, an apprentice shall not be assigned to work
on any circuit energized in excess of 750 volts.

9. As an apprentice, he may be assigned to work without direct super-
vision only after he has been instructed and trained on the duties
or work procedures required; has performed such work under direct
supervision; and is capable of performing such work safely.

10. Working alone as an apprentice, he may be assigned to perform certain
of the duties of any of the following classifications when he has
attained a wage rate equal to or greater than the wage rate of the
classification that performs such duty:

Truck Driver
Heavy Truck Driver
Transformer Repairman (Elect. Maint.)
Painter (Elect. Maint.)

Those certain duties of these classifications to which he may be
a_signed shall be limited to those duties within his current ~r prior
training periods for which he is qualified and which are within the



GUIDE LINES FOR THE
APPRENTICE ELECTRICIAN TRAINING PROGRAM

duties normally performed by a journeyman in the course of his work.
Further, such assignments shall include as a purpose, the development
o[ the apprentice's proficiency and self-confidetlce to perform such
work as a journeyman, and shall not be made to the extent that the
apprentice is in jeopardy of failing to attain goals set forth in the
attached Schedule.

11. Except in emergency circumstances, an apprentice shall not be tempo-
rarily assigned to the classification of Sub-Foreman. If assigned
to such classification, the apprentice shall not be given the respon-
sibility for duties or work assignments beyond his current step of
training.

(a) An apprentice who is scheduled to attend any of the centralized
training programs shall be given notice of such assignments as
early as possible by Division supervision through his immediate
supervisor.

(b) At their request, Union's Representatives or their designates
will be informed by Division representatives of Company's inten-
tions in scheduling individuals to attend centralized training
sessions.

(c) When the roster is available, Company shall notify the Union's
Apprenticeship Committee of the apprentices attending a central-
ized training school.

(d) When an apprentice attending a centralized training school is
not maintaining an acceptable level of work, notice shall be
given to the Union's Apprenticeship Committee. Such notice
shall also be given in the event he fails the school or if he
i.Bdropped from the school by Company.

(d If an apprentice does not maintain an acceptable on-the-job work
level, notice shall be given to Union's Business Representative
ur h is dl~signate.

During this period the apprentice shall learn the use and care of tools
and equi.pment in the performance of substation maintenance, substation



GUIDE LINES F<m THE
APPRENTICE ELECTRICIAN TRAINING PROGRAM

construction and other related work which is sometimes assigned to the
substation department.

He shall gain the general knowledge of substation work by participa- .
ting in all work which is performed by the substation maintenance
forces, and by participation in work performed by relat~d departments
when under direct supervision.

At no time during this training period s~all the apprentice be exposed
nor be in proximity of electrical devices, lines, buses or any other
type of electrical equipment when energized in excess of 750 volts.

He shall become familiar with the various standards, general orders
and regulations applicable to the work that he performs. He shall
acquaint himSelf with substation bulletins and the safety aspects of
his job.

He shall be trained in the duties of an electrician as indicated for
the 0-6 months' period on the attached Schedule.

He may use aerial lift equipment when he has been properly trained
and instructed in the use of such equipment. Such work will not be
performed in such position that the apprentice may bring himself or
the equipment into a position where he encroaches on the contact
area or into the safe working distance with respect to the primary
voltage.

As early as possible in this training period, he shall be assigned to
the Basic Electricity Course (Emeryville) for training in electricity
and transformers.

(a) An agreed-upon test will be given at the close of the school and
should an apprentice fail to receive a passing score, he shall
be given notice in WTiting of the areas which caused his failure.

(b) After such failure, he shall be allowed to retake the test upon
his request any time after one month's time from his failure.
He shall be allowed two ad~itional retests, spaced at least one
month apart.

(c) He shall complete the course and pass the agreed-upon test not
later than the end of his ninth month of training, regardless
of the number of retests that he has requested. His failure to
meet this standard of achievement will be cause for his removal
from the classification in accordance with Paragraph G 6. of the
Master Apprenticeship Agreement.



GUIDE LINES FOR THE
APPRENTICE ELECTRICIAN TRAINING PROGRAM

(d) His progression to the second step of the apprentice classifica-
tion shall be in accordance with Paragraphs G 3 and 4 of the
Master Apprenticeship Agreement.

He shall continue to perfor~ functions of the prior period and, in.
nddition, shall learn the duties outlined in the 7 - .12 months I period
on the attached Schedule.

Ill'shall continue his work on circuits and devices energized below
750 volts. Under direct supervision of journeyman or another quali-
fied employee he may perform routine switching operations, may by-
pass and drop loads.

As early as possible in this training period, he shall be assigned
to the Basic Electronics Course in Emeryville.

(a) Agreed-upon tests will be given at the conclusion of the school
and if he failed to receive a passing score, the apprentice
shall he notified in writing of the reasons for his failing.

(h) His retesting opportunities shall be in accordance with the
schedule outlined in Paragraph 1 of these guide lines. In the
event of failure to meet either the academic or on-the-job stand-
ards of achievement, his progression shall be in accordance with
Paragraphs G 4, 5, and 6 of the Master Apprenticeship Agreement.

He shall continue to perform the duties specified for prior periods
;llld,ill{lddil ion, learn the duties outlined on the Schedule for this
1H'l"i.od of his <lpprl~nticeship.

Ir \-l'<jU i J"l'dby l'mergency or load condi tions, he may work wi th direc t
~lIpl'rvision of journeyman or other quali fied employee of higher classi-
Iic:\lion Oil I'Twrgized circuits and equipment of any voltage level not
pl'lIh ihi l.C'dhy n'AIJ lation or Company directive.

Whl'n work ing wi th the journeyman he shall learn the use and proper
(";1\-l' nf rubber ~loves, protective equipment, voltage detectors and
ally otlll'rsafl'ty device, 3S appropriate, for work on and in proximity
l\l t'lwrgizcd equipment or devices. He may perform work from an aerial
lifl or simi.lar device when accompanied by journeYman or another
qllalif ied employee who shall be the operator.



GUIDE LINES FOR THE
APPRENTICE ELECTRICIAN TRAINING PROGRAM

As early as possible in this training period, he shall be assigned
to tlle,Substation Maintenance course at Emeryville for classroom and test-
tng procedures on protective relay equipment.

(a) Agreed-upon tests will be given at the conclusion of the school
and if he failed to receive a passing score, the apprentice
shall be notified in writing of the reasons for his fai1ing.

(b) His retesting opportunities shall be in accordance with the
schedule outlined in Paragraph I of these guide lines. In the
event of failure to meet either the academic or on-the-job
standards' of achievement, his progression shall be in accord-
ance with Paragraphs G 4, 5, and 6 of the Master Apprenticeship
Agreement.

TIle apprentice shall continue to work as provided in the prior periods
nnd, in addition, will learn the duties outlined on the attached Sched-
ule for the appropriate period. He shall gain proficiency in the use
of tools and equipment and protective devices on nIl types of l'1ectri.-
cal work when accompanied by a journeyman.

He shall continue work of the previous periods and will continue to
learn substation construction and maintenance, methods ,on all types
of electrical equipment and related devices while working with a
journeyman or a sixth-step apprentice.

l'hl~apprentice will be allowed to do any work normally performed hy
,I journeyman, under the direction of a journeyman, as required by the
jt'!> •

J. Ll shall be the responsibility of each apprentice to maintain his own
records in collaboration with each Foreman or Sub-Foreman to whom he
is assigned. Upon completion, each periodic record shall be submitted
to the General Foreman or District Superintendent.



GUIDE LINES FOR THE
APPRENTICE ELECTRICIAN TRAINING PROGRAM

2. It shall be the responsibility of each General Foreman or District
Superintendent to keep necessary files of records on each apprentice
and to ascertain that each apprentice has a reasonable opportunity
of meeting the Standards of Achievement set forth in these guide
lines.

3. Such records shall at all times be available during the apprentice-
ship for review by the Foreman or higher levels of supervision, the
employee, and representatives of Union.

4. In addition to and precedent to these guide lines, the provisions of
the Master Apprenticeship Agreement are applicable.



ACADEMIC ASSIGNMENTS 0-6 7-12 13-18 19-24 25-30
l. Basic Electricity Course - Emeryville 160

2. Basic Electronics Course - Emeryville 120

3. Substation Maintenance Course ~ Emeryville 120

ON-THE-JOB ASSIG~mNTS
l. Safety, First Aid, Resuscitation, etc. ~8 8 8 8 8-E )
2. Operating Procedures ~16 16 16 r~ 24\:17

3. .lob Or ienta tion ~8 8 ~ 1"'\ 12\:~

4. Job Methods, Procedures and
12 rTechniques 1-12

"\

36\: ;I

5. Paper and Book Work ~lO 24 r "\

45\.: '"I

6. Aerial Lifts ~4 4 r "\

12\.: '7

7. Fire Control Systems ~8 8 r "\ 16
" '.I

8. Batteries, D-C Power Supplies f-16 16 r "\

48\: ;,;

9. Other D-C Equipment ~8 8 /""\ 24\: ;/

10. ~ters and Metering ~24 24 I".. :"\ 72""' '7

1l. Cooling Systems: Air, Liquid or Fluid -8 8 ~ "\

16""' '7

12. Lupricating Systems -8 8 ~ "'\ 18\: ;,I

13. Power Circuit Breakers: Oil, Air, .-54 62 62 -E 7-124
Vacuum, etc.

14. Transformers and Reactors - 32 36 33-E ~ 75

15. Regulators and Regulating Transformers -38 46 54 ~ "\

72\: "7

16. Capacitors and Controls -16- ~-16 16 r ~ 16""' 7
17. A-C Rotating Equipment .-10 18 18 ~ "\

32\.: 7



19. Alarms, Annunciators, Telemetry,
Supervisory, etc.

22. Automatics: Transfer Schemes, Flip-Flop,
Load Shedding, Reclosing, etc.

23. Construction and Erection
a. Conduit
b. Pipes
c. Iron Work
d. Other

25. Tools, Measuring Equipment, Test
Equipment, etc.

28. Blueprints, Drawings, Sketches,
Instruction Manuals, Standard Symbols,
P. G. and E. Symbols, Drafting, etc.

Indicates number of
hours between arrows.

Indicates point at which
apprentice can be expected
to know all aspects of
specified work, but with
l~ited proficiency to
perform such work

/Last arrow to right
indicates point at
which full knowledge
and proficiency is a
requi remen t •
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APPRENTICE ELECTRICIAN TRAINING PROGRAM
(THERMAL)

The need for trained and fully qualified employees to accom-
plish the duties specified in the journeyman Electrician definition in
a manner consistent with Company's Standards of Construction, Safety,
and Performance has resulted in this program which coordinates extensive
on-the-job and related academic training. The systematic acquisition
of knowledge and skill offers the employee in training the vehicle to
attain self-confidence, assuredness, and satisfaction in his work, and
the correct and safe method of performing Company's work.

During the 36 months of the apprenticeship, the apprentice
will be offered job training divided into six time periods which coin-
cide with the wage steps of the classification. In order that uniform
and safe practices will be followed in the training period, assignment
of duties and work procedures shall be provided in each of the wage
steps as outlined in these guidelines and the attached Schedule. The
amounts of time or units of work as indicated in the Schedule are
believed sufficient to permit the apprentice to develop proficiency
in such duty,or work procedures, but should not be considered as inflex-
ible dependent on the demonstrated ability of each individual apprentice.

The attached Schedule also specifies those training periods
in which the apprentice shall receive related academic or class training.

On-the-job training in the duti'es, and amount of such train-
ing, as specified in the Schedule shall apply to the extent that such
duties are performed by journeymen where ~he apprentiee is headquartered.
In the event such duty is not performed by j9urneymen at his headquarters,
and therefore not available in the training of an apprentice, it shall
be noted in his work record. However" his progression through the appren-
ticeship or to journeyman or to higher classifications shall not be
deterred for this reason.

If in the course of his apprenticeship or as a journeyman
such duty later becomes available, he shall receive on-the-job training
as may be required to attain expected journeyman proficiency. If,
after a reasonable opportunity, he fails to attain such proficiency,
his bids for progression to higher classifications may be subject to
the provisions of Section 205.11 of the Agreement.

1. It is intended that assignment of the specified hours of train-
ing on the job for each period of the apprenticeship will be
made to the apprentice as early in the period as is practicable.



2. Hours shown on the Schedule exclude any travel time needed
to reach the place where training is to be given; however,
such hours include time needed to prepare tools and equip-
ment.

3. Except where otherwise specified, apprentices shall be
trained by assignment to work with qualified journeymen.

4. Progressive work experience in all phases of Electrician's
work will be provided throughout the first five periods
of the apprenticeship in accordance with the attached
Schedule.

5. Assignments during the last or sixth period will be made
for the purpose of rounding out the apprentice's experi-
ence.

6. Upon entering each new wage step and period of training,
the work assignments in the period shall be such that the
apprentice will gain the basic knowledge and confidence
in himself, the equipment and the procedure being used.
More complex assignments shall be made progressively as
the apprentice gains in knowledge and capability.

7. During the first year, an apprentice shall not be assigned
to work on any circuit energized in excess of 750 volts.

8. As an apprentice, he may be assigned to work without direct
supervision only after he has been instructed and trained
on the duties or work procedures required; has performed
such work under direct supervision; and is capable of per-
forming such work safely.

9. Except in emergency circumstances, an apprentice shall
not be temporarily assigned to the classification of Sub-
foreman. If assigned to such classification~ the apprentice
shall not be given the responsibility for duties or work
assignments beyond his current step of training.

10. At the end of the first five-mon~h period, and at the end of
each succeeding six-month period the progress of the apprentice
will be examined to determine that he meet the standards of achieve-
ment for his relative position in the program and is qualified
to advance to the next succeeding step in the program.

(a) An apprentice who is scheduled to attend any of the
centralized training programs shall be given notice of
such assignment as early as possible by Division super-
vision through his immediate supervisor.



(b) At their request, Union's Representatives or their
designates will be informed by Division Representatives
of Company' sintentions in scheduling individuals to
attend centralized training sessions.

(c) When the roster is available, Company shall notify the
Union's Apprenticeship Committee of the apprentices
attending a centralized training school.

(d) When an apprentice attending a centralized training
school is not maintaining an acceptable level of work,
notice shall be given to the Union's Apprenticeship
Committee. Such notice shall also be given in the
event he fails the school of if he is dropped from the
school by Company.

(e) If an apprentice does not maintain an acceptable on-
the-job or .academic work level at his headquarters,
notice shall be given to Union's Business Represent-
ative or his designate.

•
During this period the apprentice shall learn the use and care
of tools, instruments, and equipment in the performance of
electrical maintenance, construction, and other related work •
He shall gain general knowledge of a journeYman electrician's
work by participating in such work. At no time during this
training period shall the apprentice be exposed nor in the
proximity of electrical devices lines, buses, or any other
type of electrical equipment which is energized in excess of
750 volts.

He shall become familiar with the various Clearance Procedures,
Standards, General Orders, Instructions and .Regulations appli-
cable to the work that he performs.

He shall be trained in the duties of an Electrician, as
indicated for the 0-6 months' period on the attached Schedule.

As early as possible in this training period, he shall be
assigned to the Basic Electricity Course (Emeryville) for the
training in electricity and transformers and the three-month
plant administered course on Operating Procedures.

(a) An agreed-upon test will be given at the completion of
the course and should an apprentice fail to receive a
passing score, he shall be given notice in writing of
the areas in which he was deficient.



(b) After such failure, he shall be allowed to retake the
test upon his request any time after one month I s time
from his failure. He shall be allowed two additional
retests, spaced at least one month apart.

(c) He shall complete the course and pass "the agreed-upon
test not later than the end of·his ninth month of
training, regardless of the number of retests that he
has requested. His failure to meet this standard of
achievement will be cause for his removal from the classi-
fication in accordance with Paragraph G 6 of the Master
Apprenticeship Agreement •.

(d) His progression to the second step of the apprentice
classification shall be in accordance with Paragraphs G
3, 4, and 5 of the Master Apprenticeship Agreement.

Near the end of this period he shall be assigned the plant
administered course on Description and Operation of Power
Plant Electrical Equipment. This course is scheduled for
completion in 24 months.

(a) Agreed-upon progress tests will be given at the end of
eleven months of his apprenticeship and at succeeding
six-month periods with a final examination at the comple-
tion of the course. If an apprentice fails to receive
a passing score in any of these tests, be shall be given
notice in writing of the areas in which he was deficient •

(b) Retesting, progress to the next higher wage step, or
demotion shall be in accordance with Paragraphs G 3,
4, 5, and 6 of the Master Apprenticeship Agreement.

•
He shall continue to perform functions of the prior period
and, in addition, shall learn the duties outlined in the 7-12
months I period on the attached ScheGule. He shall continue
his work on circuits and devices engergized below 750 volts.
Under direct supervision of a journeyman. or another quali-
fied employee he may perform routine switching operations,
may bypass and drop loads.

As early as possible in this training period~ he shall be
assigned to the Basic Electronics Course in Emeryville.
(a) Agreed-upon tests will be given at the conclusion of the

school and if he failed to receive a passing score, the
apprentice shall be notified in writing of the reasons
for his failing.

(b) His retesting opportunities shall be in accordance with
the schedule outlined in Paragraph 1 of these guidelines.
In the event of failure to ~eet either the academic or
on-the-job standards of achievement, his progression
shall be in accordance with Paragraphs·G 4, 5, and 6 of
the Master Apprenticeship Agreement.



He shall continue to perform the duties specified for prior
periods and, in addition, learn the duties outlined on the
Schedule for this period of his apprenticeship. If required
by emergency or load conditions, he may work with direct
supervision of journeyman or other qualified employee of
higher classification, on energized circuits and equipment of
any voltage level not prohibited by regulation or Company
directive. When working with the journeyman, he shall learn
the use and care of rubber gloves, protective equipment,
voltage detectors, and any other safety device, as appropriate
for wor~ on or in the proximity of energized equipment of
devices.

The Apprentice shall continue to work as provided in the prior
periods and, in addition, will learn the duties outlined on the'
attached Schedule for the appropriate period. He shall gain
proficiency in the use of tools and equipment and protective
devices on all types of electrical work when accompanied by a
journeyman.
As early as posS'1ble in this training period, he shall be
assigned to the Generation" Mai:n-tenance cotirse·at~Eme¥yvi1.1e for-
classroom training and testing procedures on protective relay
equipment.
a. Agreed-upon tests will be given at the conclusion of the

school and if he failed to receive a passing score, the
Apprentice shall be notified in writing of the reasons for
his failing.

b. His retesting opportunities shall be in accordance with the
schedule outlined in Paragraph 1 of these guidelines. In
the event of failure to meet either the academic or on-the-
job standards of achievement, his progression shall be in
accordance with Paragraphs G 4, 5, and 6 of the Master
Apprenticeship Agreement.

He shall continue work of the previous periods and will continue
to learn electrical maintenance and construction methods on all
types of electrical equipment and related devices while working
with a journeyman or a sixth-step Apprentice.

6. 31 to 36 Months' Step
The Apprentice will be allowed to do any work normally performed
by a journeyman, under the direction of the Foreman or a
journeyman, as required by the job.



1. It shall be the responsibility of each apprentice to main-
tain his own records in c~llaboration with each Foreman to
whom he is assigned. Upon completion, each periodic record
shall be submitted to the Power Plant Superintendent for his
review.

2. It shall be the responsibility of the Foreman and Power Plant
Superintendent to keep necessary files of records on each
apprentice and to ascertain that each apprentice has a rea-
sonable opportunity of meeting the Standards of Achievement
set forth in these guidelines.

3. Such records shall at all times be available during the
apprenticeship for review by the Foreman or higher levels
of supervision, the employee, and representatives of Union.

4. In addition to and precedent to these guidelines, the pro~ \
visions of the Master Apprenticeship Agreement are applicable.
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Subject and N1n~
Blectric1u Requi~t
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_0-6 Month Period 7-12 Month Period 13-18 Month Period 19-24 Month Period 25-30 Month Period

2. Leam the reason tor us-
iog a D-Ccontrol 818tell..

3. Obtain eleMlltary know-
led8e ot plant electri-
cal syatellla witb reter-
ence to location and
le,)ooutot associated
electrical switcbgear.

Leam tbe tundamentals
ot operation and be able
to cbeck s1llple auxiliary
and alanI relays.

2. BecOllletlllll1liar with rack-
iDg Il80 V breakers in or
out and cleariDg COlltac-
tors 011iI80 V mtor COlI-
trol puels.

JIlIc-. tMiliar with
cleariDg D-Cmtor
coatllcton.

2. 0bta1D el4Rntary Imov-
led&e ot StatiOll D-C
Coatrol S7lltea.

team ~tals ot
locatiDg srounded cir-
cuits.

3. Becometamiliar with
theral and II&glletlc
theral type ot oyer-
current protection. -

team principles ot
operatiOll and con8truc-
tioo ot s1:a;ll.e1D4uction
type re~ and be able
to bencb test 8llCbre-~.

2. BecOlllewry tllll11iar with
D-CCODtrolSyatea and
procedure tor locating
sroun4a 011this system.

3. BecOlllef8lll11iar with
s1llplerelays suchu
IAV, IAC and auxiliary
rele.ya. team howplant
818te. are tied to-
sether u4 vbat their
tunctions are.

Be able to bench test re-
le.ya as specified abOYe.

1. team the reason tor OYer- 1. team the procedure tor
chars1D&the station D-C tranaterriDg excitation
battery 1natallatioo. 011the pneraton.

team the procedure tor
tr&DllterriDg battery
cbar&1Dlllets u4 the
principles iImIlftd.

2. JIec<lmet8llUiar with pro-
cedure tor nct1Ds poten-
tial tr&DlltoNen in or
out aDd c:IlaDs1D& t'uses.

team the priDcipJ.es of
wltap regulation and
the proceclure ot trana-
terring between au~tic
l1li4 ~ wltll8a regIl-
1Ilt1al.

2. BecOllletllll11iar with pro-
c:ecluretor cMDc1D&
~ 011 ~166UA/or
2300 wlt equi~.

2. team tundameDtals of M-G
battel'J charS10g instal.-
1IltiClll.

3. Be able to ake overall
tests on Over Current
Bele.ya

Decem fllll11iar with
the IIIDrecClllp1.icated
rele.ya and their applica-
tiClll8 in the plet.

1. team tile procedure tor
peralleliDg •• raton to
the syatea.

2. BecOlIIefllll11iar with
IIV1tcbiDgproceclure tor
c1ear1Dg IIa1n u4 lIou8e
paerators. '1'bis also
iDcl,*s excitation
818t-.

2. team tundMeDtals and be-
_ hail1ar with all
poerator excitatioo

-sebeMs

3. Be able to cc.plete test
an)' relay or relay scheme
in 11Min the plant.

1. Be able to ass18t in the
operatioo ot aD)' elec-
trical equipaent in the
plant.

2. BecOlIIet8I1liar with
SYitcb1ll&procedure
_iatecl with clear1ll&
-.1D tranar-r ~
UI1 a1lSO ~ wltap
mtch1D& ill the JUd.
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Sl.lbject aDdM1D1muaI
Blectric1aD l!eil11re1le11t

VII. IUIl\'IlllIICS (coot1Dued)

,. Be tllll11iar V1th HIIi-
coa4uctor Uric.s.

~. Be fa1liar V1th
_tlll'8ble ~tora.

1. Be tllll1liar V1th the
variOU8plant cClllt.rol
lIIlda1a:nIIIl)'lIteu and
their operatioo

2. Be able to shoot trouble
on the various control
and al.&r.asystems.

,

0-6 Month Period 7-12 MOnth Period 13-18 Month Period 19-24 MOnth Period 25-30 Month Period

1. Obtain el.ementaxy
Imovlec!geD-Ccontrol
circuits all\l D-Ca1a:nII
circuits.

2. Learn to.be a cCllllPl!tent
usistant to an elec-
trician vhen working on
control circuits.

1. Be able to locat.e and use 1. BecOlllefllll1liar V1t.hthe
the various el.ectrical various shop pr1Dts fUes.
draV1np tor the plant--
al.o the 1IIportant .ech- Learn to read • s1llpl.e
anical, piping, aDd in- sinCle line diacr-.
st~ drav1np.

2. !Ie able to repreaeat elec- 2. Learn el.ectrical lIyIIbols
trical circuits in s1ngle as U8ed1Delectrical
11De, .~ and draV1np.
wir1n&cI1aar- t<ml.

1. BecClllequite fIIIIIlliar .Vith 1. Learn control s)'lltem tor
a1a:nIIcircuits lIDdtesting Jaao V sv1tcbgear and
alarIIl circuit c<llll,llOllents. autaaatic transter

circuits.

2. I-.rn to intelligently test 2. Be able to test lIDdcor-
lIDdshoot trouble on 1Ie- rect ~ control
teethe alarIIl circuits. troubles on Jaao V equip-

.at.

1. Learn to U8e the mre
c~e1_taxy
electrical dravinp.

Learn to \1M s1Jllple
V1r1nC~.

2. Learn to repreeent s1llpl.e
circuits b7 __ of
eu.ent.&r7 dravinp.

1. Bec~ fa1liar with the
mre~ U-tc'7
elec:1;r1cal \l1a8rl!IM.

2. Learn to drav • aketch ot
tM electr1cal V1r1n&as-
aoc1ate4 vith tracq out
• as.pl..e circuit as eII-
~ 1D trauJlle
aIIoDt.1ac.

1. Learn cootrol system for
~16o V and/or 2300 V
sV1tcbpar. 'l'h1s includes
autclatic transfer sc~s.

Learn control S)'IItea aIi-
sociated StaUCIl aerrice
tmnstormer banks.

2. JIecaIe ta1r1¥ ca.peteDt in
the process of 18ol&tina
control circuit t:rouble on
"160wlt equ1~.

,. x-rn the basic pr1Jl-
elp1M ~ ""~r~.

,.. x-rn tbe basic JriD-
c1plee ot _tUl'llhle
-wn.

1. Learn control ayateaB
associated V1th turbine
pneratora, tranat01'1ll!rB
and JU'd 011 circuit
lIreditra.

2. Be able to cornet tbe
-.1OI'it7 ot cues ~
trouble vith caltrol cir-
cuiu uaociate4 V1tb ..,.
p1eM~ plat •. JUll
eqalJllllDt ••.• tIIe·~-
41etiaD ~ tbe IDeetrie~.

1. Be able to cbeck cont1Du1ty 1. Be ftI7 ~!.u' vith aU
ot. circuit uaq lID electrical ~ IISed
o1uDeter,e1.elleDt&r7d1aFU in tbe p1-.t •• be JI'O-
and V1r1n&di-er-- ~ Sa tbe •• ~

~ •• _a14to
electrical trouble
~

Becm. t..u.iar V1th plant
~ical"~.~.

2. x-u to draw e~
~as._~ex-
••••• iaI 1lbelldoealq vith
e1ectr1cal ~:~u1ta •

2. Learn to ••• COrrecUCIIIS
to • lIriDt aDdbe able to
tol1.GIVeircuit ~ as
-- b7 ar.tDc c:banpa.
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• APPRENTIC-"ECTRICIAN
. MASTER AsS1l!fMENT CHART

NAME...............•.....•.........................:.....•..:;....•...•.......•.............PLANT ; ; : STARTI NG DATE...................................•.•....•........•• 19 .
SUPERVISOR'S INlllAI.S
DATE (Month and Year.) .

MONTH 3 6 9 12 15 18 21 24 27 30
TIME .IN PROGRAM I ! ·1 I £{I I. I I ~CT I I ••• I I I f!!I I I I I

PROG. PERIOD 1 2 3 4
Fina

l\I·THE·JOB TRAINING Grad

Safety TRAINING HOURS 20 40 60 100 120

Procedures ACTUAL HOURS
GRADE ..

Electrical TRAINING HOURS 140 290 440 580 720
ACTUAL HOURS '. .

Machinery GRADE
Electrical TRAINING HOURS 140 290 440 680 1720

Systems ACTUAL HOURS
GRADE

Electrical TRAINING HOURS 25 60 76 100 120

Operation ACTUAL HOURS ..
GRADE

Electrical TRAINING HOURS 30 70 110 160 180

In5tr4mentation ACTUAL HOURS
GRADE

TRAINING HOURS 76 200 326 ~26 530
Electronics ACTUAL HOURS

GRADE

Electrical TRAINING' HOURS 26 60 90 120 150

Control Systems ACTUAL HOURS
GRADE

Drawings,lnstruction TRAINING HOURS 20 40 60 80 100

Books,Records & Proc. ACTUAL HOURS
GRADE .

Methods and TRAINING tlOURS 10 25 40 60 76

Materials ACTUAL HOURS
GRADE

Mathematics Math. Lesson . 1 2 3 4 6 6 7 8 9 10 11 12 13 14 16 16 17 18 19 20
Electricity 1st 6 Months (Four weeks)
Emeryville School Indicate weeks
Electronics 7 12 Months ,

(Four weeks) •
Emeryville SChool Indicate weeks ..

Gen. Maifit • 19 - 24 Months
,

(Four weeks) . ..
Emeryville School Indicate weekS . .

Electricity Experiments ELECTRICITY ELECTRONICS
and EX .1- rm PT E~ •.26 -41 PT EX .1 20 PT EX .21 """3 PT

Electronics Tests
Description & Operation ~ 1 2 3 4 6 6 P.T 7 8 9 10 11 12 PT 13 14 15 16 17 18 PT 19 20 21 22
Power Plant Equipment .. Compo·
(24 months) Grade
Operating Procedures . Lesson -1 2 3 4 6. 6 7 PT 8 9 10 11 12 13 14 15 16 17 18 PT 19 20 21 22 23 24 26 26 27 PT
(3 months) Comp. -- -- -.

Grade
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Revised December 20, 1983
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·Apprentice Control Technician

An employee engaged in performing Control Technician's work as
an assistant to or under the general direction of a Technician. In order
to gain experience for advancement to Control Technician, he may work
alone or under indirect supervision on jobs for which it has been deter-
mined he has been adequately trained and instructed. The employee's
education and general qualifications must be such that he is considered
capable of attaining Technician status.

Control Technician (Traveling Control Technician)
. .

(j

An employee who, without direct supervision, tests, calibrates,
maintains arid may install all power plant control, monitoring, computer,
alarm and indicating systems and their individual components. These will
include, but are not necessarily limited to, digital and analog computer
contr()ls, logging or-monitoring systems; automatic· boiler light-off and
combustion con~rol systems; temperature, pressure, level and flow control
and indicating systems; radiation measurement and environmental monitor-
ing equipment and accessories; test and laboratory equipment; in addition,
he may be required to maintain in-plant electrical protection and com-
munication systems where F.C.C. licensing is not a.requirement. He may
be required to assist plant engineers in performing.and evaluating plant
tests. His background of apprenticeship and experience must be such as
to qualify him to perform these duties with skill and efficiency.

To enter the Apprentice Control Technician classification, an
employee will be required to pass a written examination based upon the
first two years of apprenticeship in either the Apprentice Electrician
or Apprentice Instrument Repairman classification depending upon the line
of progression that the candidate is tn. If he is in neither of these
lines of progression, he"may have his choice of the two examinations,
but will be given only one.

Qualification Examinations -
Electrician and Instrument Repairman to Apprentice Control
Technician •

.Qualification Examination -
Electrician to Apprentice Control Technician.

C··;i, Qualification Examination
Instrument Repairman to Apprentice Control Technician.
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An Electrician or Instrument Repairman who is the successful
bidder on a vacancy in the Apprentice Control Technician classification
will be placed at the wage rate step applicable at the end of 24 months,
and such employee will not have subsequent bids on Control Technician
vacancies considered under Subsection 205.7(b) until he has accrued 24
months' classification seniority as an Apprentice Control Technician.
In addition, he will not be considered for automatic progression to
Unassigned Control Technician under the provisions of the Master Appren-
ticeship Agreement until he has accrued 30 months' classification
seniority as an Apprentice Control Technician.

The 24-month Apprentice Control Technician program is developed
in such a manner as to provide coverage for those entering the program
from either the Electrical or Instrument Repairman classifications. The
material for the program is the same in both cases, but the hours sched-
uled for each subject are such as to prevent duplication of material
previously covered in the first ~o years of the Electrician or Instrument
Repairman Apprentice programs.

The Apprentice Control Technician's total apprentice time ~
will generally be 48 months when the minimum of two years as Apprentice
Electrician or Apprentice Instrument R~pairman is considered.

The program is .-divided· into eight sections. An outline of
the overall program together with individual outlines for each section,
both academic and on~the-job, is attached.

This three-week course at the EmerYVille school will be
attended during the second six-month se~tion by Instrument Repairmen
and Electricians who did not attend the school as part of their
apprenticeship.

A ~o~eek course to be conducted at a nuclear power plant for
both Electricians and Instrument Repairmen. It is deemed essential that
all Apprentice Control Technicians receive this training to provide them
with a basic background in nuclear instrumentation and radiation protec-
tion. The course is essentially for those assigned to fossil fuel plants,·
but the course and tests will be given to all Apprentice Control
Technicians •
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The importance of a strong foundation in electronics has led
to an expanded program in the electronics section. The course will con-
sist of, the regular assigned study material from a standard text as well
as on-the-job training. To supplement and reinforce the program, a lab
assignment or experiment will be conducted in conjunction with each les-
son. A set of lab manuals for each apprentice plus a special regulated
power supply and an experiment kit purchased for each power plant (or
Division), where an Apprentice Control Technician is training, will be
part of the electronics section. ?

" This course for both Instrument Repairmen and Electricians
" ~ll be assigned' during the first year., It isa company Text and Sup-

plements developed to provide the apprentice with the background to read
the many types of company' and manufacturers' prints used during the
apprentice progr~ and later as a Control Technician. .

Section V - Electrical Systems

~is section is designed to update the Instrument Repairman
~n continue ~o increase the knowledge of both Instrument 'Repairman and
Electrician inboth'academic and on-the-job areas of plant electrical
systems. The Text for the course consist.s of material previously devel-

,oped by the company. The course is laid out in assignments based on the
text material together with associated on-the-job related assignments.
All tests in this course are to be taken by both Electrician and
Instrument Repairman regardless of assigned hours for each.

The academic portions of this section are designed with a
textbook approach and will be, followed by the apprentice even though a
digital computer is not plant equipment. The on~the-job portions of
this section, developed for those plants with digital computers, must be
reapportioned to analog type equipment in those plants without digital
computers.

Section VII' - Test Equipment and Applications

As outlined; will provide the apprentice with the fundamentals
of test equipment operation and measuring techniques. Emphasis will be
placed on the basic principles of operation in the academic 'portion,
leaving" specific test equipment to the on-the-job training portion.
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Working with previously prepared company material and a new
textbook for the academic portions together with appropriate on-the-job
assignments, this course is designed to bring both the Electrician and
Instrument Repairman to.a high level of knowledge and skill in these
s~stems. .

The Apprentice Control Technician program has been developed
in a manner to provide reasonable updating of the Electrician in the
Instrument Repairman's area and the Instrument Repairman in the Elec-
trician's area. Generally, the first and second six-month periods have
been used to accomplish this. No attempt has been made to cover all
the material of the other program. It is recognized that some varIa-
tion in the on-the-job portions of the program will be necessary
depending on the type of plant (fossil or·nuclear fuel) and special
equipment (automatic burner light-off, computer, etc.) at each location.
This has been taken into consideration when assigning on-the-job hours.

On-the-job and academic training requirements and grading
procedures as outlined in the Administrative Manual for Supervisors,
Sections III and IV, are applicable to this apprentice program.
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GUIDELINES FOR THE
APPRENTICE METERMAN TRAINING PROGRAM

The need for trained and fully qualified employees to accomplish the
duties specified in the Senior Meterman definition in a manner con-
sistent with Company's Standards of Construction, Safety, and Per-
formance has resulted in this program which coordinates extensive
on-the-job and related academic training. The systematic acquisition
of knowledge and skill offers the employee in training the vehicle to
attain self-confidence, assuredness and satisfaction in his work and
the correct and safe method of performing Company's work.

During the 36 months of the apprenticeship, the apprentice will be
offered job training divided into six time periods which coincide
with the wage steps of the classification. In order that uniform and
safe practices will be followed in the training period, assignment of
duties and work procedures shall be provided in each of the wage steps
as outlined in these guidelines and the attached schedule. The amounts
of time or units of work as indicated in the schedule are believed
sufficient to permit the apprentice to develop proficiency in such duty
or work procedures, but should not be considered as inflexible depend-
ent on the demonstrated ability of each individual apprentice.

The attached schedule also specifies those training periods in which
the apprentice shall receive related academic or class training.

On-the-job training in the duties and amount of such training as spec-
ified in the schedule shall apply to the extent that such duties are
performed by journeymen where the apprentice is headquartered. In the
event such duty is not performed by journeyman at his headquarters
and, therefore, not available in the training of an apprentice, it
shall be noted in his work record. However, his progression through
the apprenticeship or to journeyman or to higher classifications shall
not be deterred for this reason.

If in the course of his apprenticeship or as a journeyman such duty
later becomes available, he shall receive on-the-job training as may
be required to attain expected journeyman proficiency. If, after a
reasonable opportunity, he fails to attain such proficiency, his bids
for progression to higher classifications may be subject to the pro-
visions of Section 205.11 of the agreement.

1. It is intended that assignment of the specified hours of
training on the job for each period of the apprenticeship



will be made to the apprentice as early in the period as
is practicable.

2. Hours shown on the schedule exclude any travel time needed
to reach the place where training is to be given; however,
such hours include time needed to prepare tools and equipment.

3. Except where otherwise specified, apprentices shall be
trained by assignment to work with qualified journeymen.

4. Progressive work experience in all phases of meter work will
be provided throughout the first five periods of the appren-
ticeship in accordance with the attached schedule.

5. Assignments during the last or sixth period will be made for
the purpose of rounding out the apprentice's experience.

6. Upon entering each new wage step and period of training, the
work assignments in the period shall be such that the appren-
tice will gain the basic knowledge and confidence in himself,
the equipment and the procedure being used. More complex
assignments shall be made progressively as the apprentice
gains in knowledge and capability.

7. Assignments of duties and work procedures in any period of
training shall be confined to those specified for the period
or of a prior period.

8. During the first year, an apprentice shall not be assigned to
work on any circuit energized in excess of 750 volts.

9. As an apprentice, he may be assigned to work without direct
supervision only after he has been instructed and trained
on the duties or work procedures required, has performed such
work under direct supervision, and is capable of performing
such work safely.

10. Working alone as an apprentice, he may be assigned to perform
certain of the duties of a Shop Meterman or Senior Meterman.
Those certain duties of these classifications to which he may
be assigned shall be limited to those duties within his cur-
rent or prior training periods for which he is qualified and
which are within the duties normally performed by a journey-
man in the course of his work. Further, such assignments
shall include as a purpose the development of the appren-
tice's proficiency and self-confidence to perform such work
as a journeyman and shall not be made to the extent



that the apprentice is in jeopardy of failing to attain
goals set forth in the attached schedule.

11. Although d. c. metering training is not provided specif-
ically in the Schedule, it is expected that in those
divisions where d. c. facilities are located, training on
d. c. metering shall be given in the same manner as a. c.
metering.

a. An apprentice who is scheduled to attend any of the
centralized training programs shall be given notice of
such assignment as early as possible by division super-
vision.

b. At their request, Union's representatives or their desig-
nates will be informed by division representatives of
Company's intentions in scheduling individuals to attend
centralized training sessions.

c. When the roster is available, Company shall notify the
Union's Apprenticeship Committee of the apprentices
attending a centralized training school.

d. When an apprentice attending a centralized training school
is not maintaining an acceptable level of work, notice
shall be given to the Union's Apprenticeship Committee.
Such notice shall also be given in the event he fails the
school or if he is dropped from the school by Company.

e. If an apprentice does not maintain an acceptable on-the-
job work level, notice shall be given to Union's business
representative or his designate.

B. Guidelines for Training Periods

1. 0 to 6 Months' Step

During this period, the apprentice will be instructed in the
following areas.

(1) Learn different methods of cleaning meters
(2) Learn safety precautions
(3) Learn how to identify and number meters



(4) Learn how to determine when a meter should be retired
(5) Learn how to check metering equipment in and out

of shop
(6) Learn test procedures for single phase meters

(1) Review elementary mathematics - Company outline
(2) Learn the fundamental laws and concepts of magnet-

ism, voltage, current, reistance, and power in
electric circuits

(3) Transformers; theory and operation - Company outline

(1) Learn the various types of conduit, wire and cable
and their characteristics

(2) Learn how to make a good soldered connection
(3) Learn how to make a good clamp type (pressure)

connection on wire, cable, tubing, and flat bar
(4) Learn how to use metering tools and keep them in

good condition

(1) Learn the proper use and care of test instruments
(2) Learn to accurately read ammeters, voltmeters, and

wattmeters, and to compare them to test instruments

(1) Become familiar with the schematic symbols used to
represent metering equipment

(1) Learn the daily field job assignment procedure
(2) Learn how to make out a satisfactory time card and

pink accident form
(3) Become familiar with warehousing procedures and

clerical functions as related to the electric meter
shop



(1) Learn to keep busy
(2) Learn to contribute intelligently to the progress of

any assigned job
(3) Be courteous and cooperative in working with customers

and other Company departments

He shall be trained in the duties of a Senior Meterman, as
indicated for the 0 to 6 months' period. In conjunction with
such work, he may use test equipment when he has been properly
trained and instructed in the use of such equipment. Such
work will not be performed in such position that the appren-
tice may bring himself or the equipment into a position where
he encroaches on the contact area or into the safe working
distance with respect to the primary voltage.

As early as possible in this training period, he shall be
assigned to the basic electricity course (Emeryville) for the
mathematic's review and training in electricity and trans-
formers.

a. An agreed-upon test will be given at the close of the
school, and should an apprentice fail to receive a passing
score, he shall be given notice in writing of the areas
which caused his failure.

b. After such failure, he shall be allowed to retake the test
upon his request any time after one month's time from his
failure. He shall be allowed two additional retests,
spaced at least one month apart.

c. He shall complete the course and pass the agreed-upon test
not later than the end of his ninth month of training,
regardless of the number of retests that he has requested.
His failure to meet this standard of achievement will be
cause for his removal from the classification in accord-
ance with Paragraph G 6 of the Master Apprenticeship
Agreement.

d. His progression to the second step of the apprentice clas-
sification shall be in accordance with Paragraphs G 3 and
4 of the Master Apprenticeship Agreement.

He shall continue to perform the functions of the prior period
and in addition shall be instructed in the following:



(1) Learn to work safely around energized meters
(2) Learn how to use test equipment to identify single

phase, three phase, power leg, etc.
(3) Learn how to repair single phase watt-hour meters
(4) Learn how to make shop test records
(5) Learn how to test and adjust single phase meters
(6) Learn how to check register ratio and disc constant

(1)

(2)
(3)
(4)
(5)

Introduction to Meter Department,
Chapter 1 (Safety)
Math, Chapter 3 including Trig supplement
D. C., Chapter 4 (Review)
A. C., Chapter 5 (Review)

2 hrs.
16 hrs.
4 hrs.
8 hrs.

Watt-Hour Meters, Chapter 7 including
supplement 26 hrs.

56 hrs.

c. As early as possible in this training period, he shall be
assigned to the Basic Electronicsc.ourse in Emeryville.

(1) Agreed-upon tests will be given at the conclusion of
the school and if he failed to receive a passing
score, the apprentice shall be notified in writing
of the reasons for his failing.

(2) His retesting opportunities shall be in accordance
with the schedule outlined in Paragraph B-1 of these
guide lines. In the event of failure to meet this
academic standard of achievement, his progression
shall be in accordance with Paragraphs G 4, 5, and 6
of the Master Apprenticeship Agreement.

(1) Learn the reasons for keeping metered and unmetered
wiring separate

(2) Learn how to pull wire into conduit
(3) Learn how to test and identify wires installed in

conduit
(4) Become acquainted with the various types of race-

ways suitable for meter wiring
(5) Become familiar with Company standards and learn how



(1) Assist in the testing of self-contained meters
(2) Learn proper conduct on customer's premises
(3) Learn the methods of locating meters to be tested
(4) Learn to check for proper meter connections
(5) Learn how to make test connections
(6) Learn the sequence of operations for recording

data and testing

(1) Learn the characteristics of three phase meters with
different loads and connections

(2) Be able to make minor repairs to meters in the field
(3) Learn how to originate and complete a field test tag

(1) Learn connections and use of ammeter, voltmeter,
ohmmeter, and phase angle meters.

(2) Learn the application of current and potential trans-
formers and the safety precautions to be observed
when they are energized

(1) Learn to use the more common elementary electrical
drawings

(2) Become familiar with the P. G. and E. meter drawings
(3) Become familiar with the P. G. and E. requirements

for metering
(4) Learn to select the proper size meters and instrument

transformers for given load

(1) Learn to use shop files and records
(2) Learn to use forms for meter testing and installation
(3) Become familiar with Company's accounting procedures



Agreed-upon tests will be given at the conclusion of the 7 to
12 months' academic training, and if he fails to receive a
passing score, the apprentice shall be notified in writing of
the reasons for his failing.
His retesting opportunities shall be in accordance with the
schedule outlined in Paragraph 1 of these guidelines. In the
event of failure to meet either the academic or on-the-job
standards of achievement, his progression shall be in accord-
ance with Paragraphs G 4, 5, and 6 of the Master Apprentice-
ship Agreement.

3. 13 to 18 Months' Step
He shall continue to perform the duties specified for prior
periods and, in addition, learn the duties outlined on the
schedule for this period of his apprenticeship.
As early as possible in this training period, he shall be
assigned to more advanced duties in the shop and field.
a. Shop Operations and Practices

(1) Learn how to determine if metering equipment is safe
to work on

(2) Learn to test current transformers
(3) Learn how to clean and repair demand registers
(4) Learn how to make minor repairs to shop test equipment
(5) Learn how to test and adjust transformer rated meters

with watt-hour demand registers
(6) Learn to wire test blocks and switches to meters

(1)
(2)
(3)
(4)
(5)
(6)
(7)
(8)
(9)

(10)
(11)

Meter Reading, Chapter 18
Watt-Hour Meter Testing, Chapter 15
Meter Test Tables, Chapter 19
Demand Meters, Chapter 8
Demand Meter Testing, Chapter 16
RKVA Meters, Chapter 9 including supplement
Telemetering and Totalization, Chapter 10
Instrument Transformers, Chapter 11
Compensating Metering, Chapter 12
Duncan and G. E. Meters, Chapters 20 and 21
Sangamo and Westinghouse, Chapters 22 and 23

4 hrs.
8 hrs.
8 hrs.

12 hrs.
8 hrs.

16 hrs.
16 hrs.
20 hrs.

4 hrs.
4 hrs.
4 hrs.

c. As early as possible in this training period, he shall be
assigned to the Metering Vectors course in Emeryville •.
(1) Agreed-upon tests will be given at the conclusion of

the school and if he failed to receive a passing
score, the apprentice shall be notified in writing
of the reasons for his failing.

(2) His retesting opportunities shall be in accordance
with the schedule outlined in Paragraph B-1 of these
guidelines. In the event of failure to meet this
academic standard of achievement, his progression
shall be in accordance with Paragraphs G 4, 5, and 6
of the Master Apprenticeship Agreement.



(1) Learn how to determine the permissible number of con-
ductors of various sizes allowed in different conduit
sizes

(2) Learn about the provisions contained in the National
Electrical Code with reference to industrial and
power applications

(3) Be familiar with the P. G. and E. system of numbering
wires in current and potential metering circuits

(4) Learn the importance of neatness in the installation
of electrical equipment

(5) Learn to install CTs and PTs
(6) Be able to install or remove self-contained meters

without supervision
e. Field Testing

(1) Be able to test self-contained meters without direct
supervision

(2) Learn to interpret meter test readings
(3) Learn the value of recording operating loads and

separate element rotation tests
(4) Learn to test indicating demand and transformer rated

meters under supervision
(5) Learn the voltage check points of reactiformers

(1) Learn the characteristics of "demand meters" in field
use

(2) Be able to make demand register replacements in the
field

(3) Learn the characteristics of instrument transformers
under field conditions and precautions to be observed

(4) Learn the characteristics of varhour meters under
different load conditions

(1) Learn how to use and purpose of the current trans-
former test equipment

(2) Learn the application and use of rheostats, variacs,
voltmeters, ammeters, etc.

h. Instruction Books and Circuit Diagrams

(1) Become familiar with the more complex metering drawings



(2) Be able to trace a meter circuit on the wiring diagram
and make a readable copy of the circuit

(3) When maintaining or repairing a piece of equipment, be
able to use the manufacturer's instruction books to do
a more efficient job

(1) Learn to maintain meter files and records in an intel-
ligible manner

j. Self-Reliance, Aptitude. and Leadership

(1) Learn to plan and complete minor jobs alone
(2) Take an active interest in the various jobs that are

being done by fellow workers

The apprentice shall continue to work as prOVided in the prior
periods and, in addition, will be instructed in the following
areas.

(1) Learn to safely test potential transformers
(2) Learn to assemble a watt-hour meter field test set
(3) Learn to repair printing, graphic and magnetic tape

demand meters.
(4) Learn how to test and adjust pulse operated demand

meters and meter pulse initiator

(1) Terms, Chapter 2
(2) Meter Laboratory, Chapter 17
(3) Instruments, Chapter 6
(4) Meter Wiring Diagrams, Chapter 13
(5) Services and Installations, Chapter 14

(P. G. and E. requirements Eng. Stds.)
(6) Necessary standard practices letters, etc.

2 hrs.
4 hrs.

16 hrs.
20 hrs.

20 hrs.
4 hrs.

(1) Become familiar with the use of resistors, capacitors,
and inductance coils, etc., as applied in metering
circuits



(2) Know the application of diodes, transistors, and Hall
crystals

(3) Learn to interpret symbols for electronic components
used in metering

(4) Learn how to check and service amplifiers and oscil-
lators used in impulse generators

(5) Learn to use instruments and schematic diagrams to
maintain electronic equipment, such as pulse gener-
ators, magnetic tape recorders, totalizers, etc.

(1) Learn the wiring connections for switchboard type
meters

(2) Learn to trace a metering circuit and make a sketch
(3) Learn how to locate a ground on a circuit
(4) Learn the precautions to be observed when making

meter changes on energized circuits

(1) Be able to test demand and trans£Qrmer rated meters
(2) Be able to use a phase angle meter and draw vectors

for any meter installation
(3) Learn to test and check contacts and associated

demand devices
(4) Learn to check totalizing relays

(1) Know the operation, construction, and maintenance
requirements of all revenue meters and accessories

(2) Know the operation and maintenance of demand meter
contacts (mechanical, electrical)

(3) Be able to change magnetic tapes, charts and maintain
inking on graphic demands

(1) Learn the basic principles of design and operation
of rotating standards

(2) Know the use of wattmeters and varmeters
(3) Know the use of special test equipment, such as phase

angle meter, phase shifter, etc.

(1) Be able to check continuity of a circuit using an
ohmmeter



(2) Learn to draw diagrams as a means of recording the
connections of metering circuits

(1) Be able to assist fellow workers who have less
experience

(2) Learn when it is necessary to secure assistance
from other sources

The apprentice will be allowed to do any work normally per-
formed by a Journeyman under the direction of the Foreman,
Sub foreman , or a Journeyman as required by the job, and in
addition, learn the duties outlined on the Schedule for this
period of his apprenticeship.

(1) Learn to safely perform all shop duties
(2) Learn to prefabricate meter panels for KVAR and

other complex installations
(3) Learn to shoot trouble and make repairs on field

test set
(4) Be able to shoot trouble and repair totalizing demand

installations
(5) Be able to test and adjust totalizing demand meter

installations

(1) Testing and checking pulse generating, totalizing,
and recording equipment

(1) Be able to "shoot trouble" on meter wiring on a new
switchboard or on additions to an existing switch-
board

(2) Learn how to make a neat installation
(3) Be able to install any of the metering equipment used

in the P. G. and E. system



(1) Be able to test any meter installation without super-
vision

(2) Know the limitations of various meters and systems
(3) Be able to apply the various checks to determine if

the metering is operating properly
(4) Be able to determine when maintenance is required
(5) Know how various kinds of customer's loads influence

meter operation

(1) Become acquainted with the construction, characteris-
tics and maintenance requirements of all specialized
equipment

(2) Be able to identify trouble on any metering system
(3) Be able to replace worn or damaged parts on complex

meter systems
(4) Become acquainted with test procedures on intertie

metering

(1) Learn to clean, test, and make minor repairs to the
common electrical instruments used

(2) Know the required frequency of checking rotating
standards

(3) Be able to recognize errors or defects in test
equipment

(1) Learn to adjust metering equipment according to
written instructions

(2) Learn to make corrections to a metering print and be
able to make circuit changes as shown on a drawing

(3) Be familiar with all drawings pertaining to metering
(4) Know all applicable standard practices and rules

(1) Be able to accept responsibility for the satisfactory
completion of all revenue metering jobs

(2) Learn to offer constructive ideas
(3) Be courteous and intelligent in discussing metering



problems with customers, electricians, and con-
tractors

(4) Be able to secure cooperation from others in alter-
ing installations to comply with P. G. and E.
standards

The apprentice will be allowed to do any work normally per-
formed by a journeYman. It will be the object of this step
to attain satisfactory proficiency in all the areas where
the apprentice has been instructed.

(a) It shall be the responsibility of each apprentice to
maintain his own record in collaboration with each Fore-
man or Sub foreman to whom he is assigned. Upon comple-
tion, each periodic record shall be submitted to the
Division Meter Foreman.

(b) It shall be the responsibility of each Meter Foreman to
keep necessary files of records on each apprentice and
to ascertain that each apprentice has a reasonable oppor-
tunity of meeting the Standards of Achievement set forth
in these guidelines.

(c) Such records shall at all times be available during the
apprenticeship for review by the Division Meter Foreman
or higher levels of supervision, the employee, and repre-
sentatives of Union.

(d) In addition to and precedent to these guidelines, the
provisions of the Master Apprenticeship Agreement are
applicable.



ACADEMIC ASSIGNMENT MONTH 0-6 7 - 12 13 - Hi 19 - 24 25 - 30

A. Basic Electricity Course - Emeryville 160
B. Basic Electronics Course - Emeryville 120
C~ Metering Vectors Course - Emeryville 120
D. Metermen's Handbook 56 104 66

"ON-THE-JOB" PROCEDURES AND DUTIES
1. Safety, First Aid, and Resuscitation 8 8 8 8 8 ~

2. Shop Operations and Practices 180 128 0 60 40 10 ~

3. Electronics ~:L 68*
4. Methods of Installation 64 64 1100 100 94 ~

5. Field Testing 48 1660 164 204 ~

6. Field Operation and Maintenance 48 48 600 60 40 *7. Electrical Instruments and Calibration 48 48 60 60 0 40,*

8. Instruction Books and Circuit Diagrams 96 96 200 20 20~
9. Records and Related Procedures 60 640 20 20 20 .*

10. Self-Reliance, Aptitude, and Leadership 4 4 4 4 4*

o Indicates point at which apprentice can be expected to know all aspects of
specified work but with limited proficiency to perform such work.




