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PACIFIC GAS AND ELECTRIC COMPANY

D G ] —+ 245 MARKET STREET « SAN FRANCISCO, CALIFORNIA 94106 + (415) 781-4211 » TWX 910-372-6587

February 22, 1985

Local Union No. 1245

International Brotherhood of
Electrical Workers, AFL-CIO

P. 0. Box 4790

Walnut Creek, California 94596

Attention: Mr. Jack McNally, Business Manager
Gentlemen:

The newly formed San Francisco Steam Heating System requires a
classification which would combine the job duties of Steam Mainman and the
ability to do certain arc-welding tasks.

Company proposes, pursuant to Section 204.4 of the Physical Agreement,
to establish the following classification, job definition and line of
progression, wage rate and training program:

MAINMAN-ARC

An employee with the qualifications of a Mainman-Are who performs
specialized work in connection with the installation, maintenance and operation
of pipelines and other steam facilities without immediate supervision. Performs
arc welding and other duties including complex layouts, hot tie-ins on larger
diameter steam pipelines, operating main line valves. Works alone or as part of
a crew, installs, maintains and repairs steam mains and appurtenances in the
steam heat distribution system. May be required to drive a truck, operate
compressors and mechanical equipment such as jackhammers, tampers, and impact
tools and perform clerical work associated with those duties. May be assigned to
perform pipe locations and leak surveys and investigations.

Such work may be performed alone, but, where necessary for protection,
a Helper may accompany him. While the Helper's primary function will be to act
as a flagman for the protection of both men; nevertheless, the Helper will be
expected to provide assistance to the Mainman-Arc.
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Next Lower Classification Same or Higher Classifications
0524  Fieldman 0640 Light Crew Foreman (Welder)
0930 Steam Helper 2626 Certified Welder

1150 Steam Mainman 2250 Steam Serviceman

0560 Fitter 1300 Gas Mechanic

0562 Fitter - Arc 2617 Welder -~ GC

2625 Arc Welder - GC
1300 Gas Mechanic

Proposed weekly wage rates:

Start $579.40
End 6 Mo. 595.15
End 1 Yr. 607.50
End 18 Mo. 619.20
End 2 Yr. 636.15

The attached training program includes the existing Mainman Training
Program, plus a welding training program consisting of the following:

One-week Primary Shop Training

Two weeks' Final Training - Arc Only

Four weeks' High Pressure Arc Training
Qualification Testing ~ successful completion of 12-
inch position butt weld.

0000

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

Yours very truly,

PACIFIC GAS AND ELECTRIC COMPANY

By ,Méﬁ
Managér of Indfistrial Relations

The Union is in accord with the foregoing and attachments and it agrees
thereto as of the date hereof,.

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

( i@ 2le . 1985 BL'AQIk_&MIJ&A}M
Business Manager
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PRIMARY SHOP TRAINING

The first two weeks of the Primary session will be devoted to
welding training and instruction in related subjects. The welding
training is programmed so that after successful completion the trainee
is able to perform welding of 3/4", 1-1/4" and 2" pipe. This enables the
trainee during subsequent on-the-job training to become proficient in what
he has learned by actually welding on service and 2" main installations
under the supervision of an experienced welder. This training also serves
as a means of determining if the trainee has the ability to become proficient
at welding. Trainees that successfully complete the primary welding trainiﬁg
and the related subject training will begin the on-the-job training and will

be awarded the Apprentice Fitter classification.

First Day

I. Introduction

A. Scope of Training Course

1.  Qualify trainee for Fitter Classification
2. Outline subjects to be covered

3. How trainee will be rated

4. Tests and results that must be obtained

II. Setting Up and Operation of Welding Equipment
A. Precautions and safe practices
B. Demonstration of welding equipment

III. The Weld

A.  Demonstration of fusion and penetration
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IV. Basic Practice on Mild Steel Plate (10 Gauge - 141" thick)
A. Lesson 1 - making a penetration bead on a flat plate without
having the bottom of the puddle drop out. Three welds, each
about 4 inches in length, should be made with full penetration

and without holes.

Second Day

I. Basic Practice

A. Lesson 2 - making an edge weld, without welding rod. Form 90°

angle between edges of two 3" x 6" plates and weld edges together.
Test weld by bending plates against weld until the plates

flatten out.

B. Lesson 3 - making a weld bead in the flat position, using welding
rod.

C. Lesson 4 - making a weld bead in the vertical position. The
objective is to make weld beads that are parallel to plate edge

and are uniform in ripple, width and height.

Third Day
I. Basic Practice
A. Lesson 5 - making a weld bead in the horizontal position. The
objective is to make weld beads that are parallel to plate edge
and are uniform in ripple, width and height.

B; Lesson 6 - making a flat lap weld.
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C. Leéson 7 - making a vertical lap weld. The objective is to
make a weld of uniform width without undercut or rolled edges,
Fusion should penetrate to the root of angle formed by lap.
The weld can be tested by bending the top plate against the
weld. After bending, fusion point or weld metal should not be

visible on bottom side of plate.

Fourth Day

I.

Basic Practice

A. Lesson 8 - making a flat fillet weld. The objective is to make
a weld that is evenly deposited on both plates without undercut
or rolled edges. The weld can be tested by bending vertical
plate against weld. Vertical plate should bend at edge of fillet

and edge of plate should be fused to base plate.

Fifth Day

I.

Basic Practice
A. Lesson 10 - making a flat butt weld
B. Lesson 11 - making a vertical butt weld
C. Lesson 12 - making an overhead butt weld
The objective is to make a weld that is uniform in ripple,
width, height, and with complete penetration and fusion. Coupons

cut from the weld should pass the root bend test.

Sixth Day
I. Practice Cutting and Beveling Pipe

II.

The objective is to make straight cuts with minimum slag adhering.
The pipe ends should be square with correct bevel.

Making a Rolling Butt Weld (2-inch Pipe)
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IIT. Making a Position Butt Weld (2-inch Pipe)
The objective is to make a weld that is uniform in ripple, width,
height and with complete penetration and fusion. Coupons cut from the

weld should pass the root bend test.

Seventh Day
I. Making 3/4" Extra Heavy Pipe Nipple Fillet teld to 2" Pipe (simulated
service tee connection)

The objective is to make a fillet weld that is evenly deposited on
both nipple and pipe, without undercut or rolled edges and without
protrusion inside 3/4" nipple. The weld should stand tesf of attempting
to knock nipple from pipe when enough force is applied so that distortion
shown on both 3/4" and 2" pipes.

II. Make 450 Single-Angle Weld

The objective is to make a 45% miter weld with uniform reinforcement.

Preparation for weld should include pipe ends cut with correct bevel and

miter, and with minimum slag adhering.

Eighth Day
I. Use and Application of Offsets
II. Make 45° Offset
The objective is to make a 459 offset weld with uniform reinforcement.
Preparation of weld should include pipe ends cut with correct bevel and
miter, and with minimum slag adhering.
III. Make Full Size 2", 90° Saddle Weld
The objective is to make a 2" saddle weld with uniform reinforcement.

(_ Preparation for weld should include beveled cuts with minimum slag adhering.



P ;\\

Ninth Day
I. Welding Practice

A.  On daily assignments that trainee has not successfully completed.
B. On 3/4" and 1-1/4" pipe (rolling and position welds).
II. Soldering Joints, Copper Service Pipe
Soldered joints should be made with the axis of the pipe stationary
and in the horizontal position. The objective is to make soldered joints
that are completely bonded. The joint should be sawed open longitudinally
and spread apart for examination to determine if both bell and spigot end

are completely bonded.

Tenth Day

I. Welding Practice
A. On daily assignments that trainee has not successfully completed.
II. Welding Qualification Test.
Trainees will be required to pass the following qualification test.
This test will be given at the conclusion of the primary shop training.
The same test, with reduced maximum time allowances will also be given
when the trainee has been in the Apprentice Fitter classification for at
least six months. The test will consist of the following:
A.  Position butt weld on 3/4" pipe
Maximum time allowance - 8 minutes. Test: Bend the 3/4"
pipe on weld. To be acceptable the weld must show no breaks or

cracks after bending to 90° angle.




Position butt weld on 1-1/4" pipe

Maximum time allowance - 10 minutes. Test: Four coupons
shall be cut from the weld, one from the top, one from the bottom,
and one from each side. Each should be 1-1/4" in width. A1l four
coupons shall be subjected to the root bend test. If, as a result
of this test, a crack develops in the weld or between the weld and
the base metal more than 1/8" long in any direction, this shall be
cause for rejection. Cracks occurring on the corner of the speciman
during testing shall not be considered. If no more than one coupon
is rejected, the weld is to be considered acceptable.
Position butt weld on 2" pipe

Maximum time allowance - 15 minutes. Test: Same as specified
under "B".
Service connection, 3/4" pipe nipple weld to 2" pipe

Maximum time allowance - 10 minutes. Test: The weld shall be
rejected if'it shows a serious undercutting or if it has rolled
edges. The weld shall be tested by attempting to break the fitting
off the run pipe by any available means (knocking off). A sample
shall be rejected if the broken weld at the junction of the fitting

and run pipe shows incomplete fusion, overlap, or poor penetration.
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FIRST DAY

I. Intro
A,
B.

G.
H.

FINAL SHOP TRAINING

duction

Standards of Achievement Tests

Outline exercises to be covered

Lecture by representative of Lincoln Electric Company
llelding procedures

Safety

Joint position and Electrodes

AC and DC Machines

Current settings

SECOND DAY

I. Methods of striking arc on 4" flat plate

A.
B.
C.
D.

THIRD DAY

I. Runs

II. Fille

IIT. Lectu
A.

B
C
D.
E
F

Welding flat stringer beads
Run straight and parallel beads
Use center for filler beads

Run cover beads

tringer beads down hand 459 angle
t welds flat position (no bevel)

re by representétive of Bayox, Inc.
Wire Machine (MIG machine)

Welding procedures

Graphic demonstration

Safety

Current settings

Demonstration of MIG followed by student participation
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FINAL SHOP TRAINING (CONTINUED)

FOURTH DAY

A. Fillet welds vertical (no bevel)

B. Bevel plates fillet welds

FIFTH DAY

A. Bevel plates vertical welds

B. Stringer beads overhead

SIXTH DAY

A. Bevel plates, vertical and overhead stringer beads
B. 4" pipe with 5" sleeve over same simulating pressure control fitting
C. Position weld both ends
SEVENTH DAY
A. 4" position welds
B. Cut and bevel 6" and 8" pipe and butt weld in position
EIGHTH DAY
A. Cut and bevel 6" and 8" pipe and butt weld in position
B. welding on live gas pipe

1. Melt hole in live pipe and repair by welding.

2. Weld service tees on live pipe.
NINTH DAY

(Same as eighth day)

TENTH DAY

A. Final test on 8" pipe

B. - Practice arc welding 3/4" heavy nipples on 8" pipe simulating service tees
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STEAM HEAT DISTRIBUTION
TRAINING PROGRAM
LESSON PLANS

MAINMAN
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' . LESSON PLAN OF MAINMAN TRAINING
FIRST DAY

Classroom Training Of Steam Properties

1.1

1.2

1.3

Heat Transfer (1 hour)
l1.11 Conduction

1l.12 Convection
1.13 Radiation
l.14 Teuxperafure Pressure Relationship

Steam Flow In Pipes (% hour)

1.21 Tie~in Heat Transfer Methods -
1.22 Show Need For Good Construction Standgrds .

Definitions And Building Heat Loss (% hour)

Explanation Of Steam Energy Conservation Principles

2.1
2.2

2.3

2.4

Building Heating Systems And Parts (% hour)
Common Faults Of Heating Systems (% hour)
Steam Distribution | @ hour)
2,31 Air Elimination

2.32 Heating Unit Orifices

Service Water Heating (% hour)

Instructor
R. L. Waller
(2 hours)

Po. H. Evens
(2 hours)
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‘ Heat Transfer

Heat travels, or is transferred, in three ways: conduction,
convection and radiation.
Conduction. Fig. 1, illustrates the movement of heat through
a substance. When 6ne end of & piece of copper wire is heated some of
the heat will travel through the wire and socon the other end will
tecome hot. The heat energy flows from the region of higher to the
region of lower temperatm‘é. Very
seldom will conduction cause the
part furthest from the scurce of
- heat to become as hot as that part
whicia receives tﬁe heat directly.

Different substances or materials

vary in their ability to conduc_i;
heat. This ability or property of
o CONDUCTION material to conduct heat is known as
Fig. 1 © the coefficient of heat conductivity.
A poor conductor is often referred to as an insulator. Wooden handles
(a poor heat conductor) on mstal cczoking utens:l.:Ls ma.k.e it ppssible to
handle them when :the metal (usually. a good heat conductor) is heated.
Any material which is composed largely of air spaces, or pockets of
non-circulating air, such as felt and cork, are good heat insulators

#ince air is a relatively poor heat conductor.



Convection. Fig. 2 illustrates the transfer of heat by the
movement.ot the hea.ted material itself. When any liquid or geas is
heated, it expands and becomes less dense or lighte.r. The cooler and
heavier gas or liguid flows toward the heated surface and takes the

place of the light heated -

W’ liquid as it moves upward.

This colder portion in turn

SUCEEY WEATED PV = = = o

becomes heated, expands and
WOT COMVECTION CURRENY \

/]

\ ‘, f—-mcnon CURRENT OF

\ \ / nOT sase amsnow siee 18 pushed upward. The _

&. {’:t}:- ‘/ result is a continuous flow
i 1Y

i‘\é{‘:,‘i kY . of the cooler liquid or ges -
WS

to the heated area and the
heated liquid or gas to soﬁe
CONVECTION | cooler area where it gives -
. Fig. 2 ' up its heat to some material
body placed in the convection current. A good example is the wvarming
of buildings by hot air from a furnace; the werm air riées to the top
of the rooms, gives up heat to the cold walls, and as the air is
cooled it becomes heavier and settles again, displa.c.{ng the wvarmer air.
" Rediation. Fig. 3, the third method of neat transfer, does
not need any material to carry the heat. Radiated heat passes through
& vacuum as well as through air or gas. An example of this kind of
heat transfer is the heat we get from the sun. Radiated heat only heats

that part of an object which is exposed to the radiating source.
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In-most .cases of heat transfer, a combination of two or all

three mef.ho@s are ». f;mlve.d-:

In boilers or steanm
generators, the chemical

. energy in fuel is ultimately
converted into heat energy in
steam. This enesrgy is used
to drive the turbine-
generators to do mechanicgl

work. The generators in -

turn convert the mechanical

energy developed by the
RADIATION turbine into electrical
Fig. 3 ‘ energy.

' Heat must be transferred in converting chemical energy to
mec.:hanica.lienergy. Gases are useful for converting heat energy to
mechanical energy because of their abllity to store heat energ when
compressed and to release energy when expanding. One of the most
common gases used for :bhis purpose_ is steam, derived by the evaporation

of water. In the use of water to transfer heat energy, it 1s evaporated :

in the boiler at high pressure and is distributed through miles of pipe
@ied ungler city'streets, to our customers., Ev'aporation is the changing

. of the physical property or state of a substance from a liquid to a vapor

or gaseous state by the absortion of heat. Condensation is the reverse

and is accompanied by release of heat. In order to understand fully



the heat content when water changes its state by being evaporated or
condensed, one needs to be familiar with pressure - temberature relation-'
ships. The temperature at which water or any liquid boils and becomes
steam (gas or vapor) depends on the pressure exerted on the surface of
the liquid. Water can be made to boil at any temperature between 32 and

705.2 dégrees Fahrenheit. For every temperature below 705.2 degrees there
is a corresponding pressure at which water boils. By réferring to the

Saturated Steam Pressure Table, the pressure temperature relationship of
water from .0886 to 3206.2 pounds per square inch absclute (PSIA) can be
fomd, | : o
As-mentioned, steam .is water in a gaseous or vapor state and has a
relatively high heat capacity. Its temperature and pressure range is such
tﬁat it is one of the best and most economical mediums for ~t..rans.m:i.‘l:‘f:.:i.ng heat

energy. Steam may be wet or dry, depending on whether it contains some pre—

centage of liquid. Steam at the same pressure and temperature of fhe ,1iqﬁid
from which it was produced is called saturated steam. Saturated steam can
also be defined as a vapor at a temperature corresponding to the boiling
point of the ]'_.iqxid_‘aﬁ the impos:ed pressure.’ Supei'heatejc‘l .stean_x is steam at
a temperature greater than that of the boiling point correspon&ing to the
pressure imposed on it. Steam is superheated by adding heat, increasing its

temperature above that corresponding to the imposed pressure; The
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steam will remain superheated as long as its temperature remains above

tiiit temnerature corresponding to the saturation temperature. Lowering

the pressure will lower the temperature at which it'will become

saturated. The number of degrees of temperature that the steam is

raised above the saturation temperature is known as degrees of

Superheat. For example, the saturation temperature of water under

1500 1lbs. pressure is 596° and the steam produced will have a temper-

ature of 596°. Therefore, the term saturated steam does not refer to

the moisture content of the steam, but merely refers to the heat

saturation point of water at a given pressure. Passing this steanm

throuvh the superheater it can be heated to 1000° F.

Fig. 5 shows pressure from 1/} pound to 3206 pounds absolute

with corresponding saturated temperatures.

Fig. 5
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1.2

1.3

2.1

2.2

Steam Flow In Pipes
The instructor will discuss with the trainee the effects steam flow=-

ing in pipes have on pressure and temperature. Hé (trainee) will be able
to use lcno.wledgev gained here in answering low-heat or no-heat complaints
‘m customer's property. He will also see why it is necessary to inform
customer to cérrec‘;: problems where heat is beiné transferred by one, two,
or three of the heat transfer methods. He will also be able to see that

temperature complaints can be traced to improper regulator settings.

Definitions And-Building Heat Loss

The instructor will explain ways that heat is loss from buildings.
He will also define the terms that ére used to describe building heat
loss. Some terms are, Transmission Loss, Air Changes, Inﬁitratim,
Ventilation, etc. Ways to eliminate or reduce these heat losses will
be explained under energy conservation methods.
Building Hesting Systems And Parts

. Heating system types and parts will be discussed to give the main-

man and appreciation of what type systems exist, ie., ome pipe gravity
system, two pipe gravity systems and vacuum return systems.

The advantages, disadvantages, and some constructidn practices will
also be discussed with regards to each system type mentioned. System parts
with their functions will be discussed.

Common Faults Of Heating System

Probably, every heating system has some faults. They may be the result
of improper design or installation, or they may have been caused by the de-

terioration of the system, failure of heating equipment and accessories,

BN



or lack of adequate maintenance and répair. _

In any case, when under heating is encountered, the fault should be
found and corrected. Some of the more common faults will be discussed
and ways of correcting them will be sﬁggested.

Steam Distribution

Quick and even steam circulation is important for uniform heating
of a building, Ways of achieving uniform steam distribution in building
will be suggested.

Service Water Heating

Ancther means of conserving energy is to use steam condensate to heat
building service water. It will be shoim how water 'Eexrperattn-e should be
controlled, what an efficient water system consists of and how the efficient .
system should be installed and serviced. |



LESSON PIAN OF MATNMAN TRAINING
SECOED DAY

I. Review Steam Utilization Equipment Instructor
1.1 Introduce Mainman To Constructicn And Maintenance of (% hr.) F. Hartsfield
1.11 Heating Units | {1 hour)

1l.12 Food Preparing Units
1.13 Laundry Equipment
l.14 Air Conditioning Equipment
1.15 Other Steam Using Equipment .
1.2 Using Mark-Ups And Actual Equipment (1 hour)
1.21 Show How Regulators Work And Are Set
1.22 Show How Traps Work On Customers System
1.23 Explain Functions Of Temperature Control Equipment
1.3 Determining Lcad Demand (1 hour) : R. L. Waller
1.31 Show How Load Demands Are Determined (1 hour)
1.32 Show How Building Loads Are Estimated Using Empirical -
Data - - '

-

II. Field Survey Of Steam Heat Customer Equipment And Piping ‘ F. Hartsfield
(4 hours)



l.1 Steam Utilization Fquipment

Cast—iron radiators at one time constituted the majority of heating -
units, but today there are many kinds. Colum-type, cast iron radiators '
are no longer manufactured. Large tube radiators have been discontinued
and n;)w only the small tube~type are available. Convectors with enclosing
cabinets, finned-tube units with or without cabinets, and baseboard
heat-distributing units are being used in many buildings. The instructor
should have manufactor's catalogs to show how modern heating ﬁnit-s work,
He shall also, explain other steam equipment such as: Food preparing
units, Laundry equipment, Air conditioning equ:l.pment, etc.

1.2 Using Mark-lUps And Actual ggulgment
The instructor will use actual equipment. and some mark-ups to ex-

plain safety and proper operation of steam traps and regulators.
He will also, explain hov.'r regulators are set and ad,jus'ted.. Using '
actual equipment,. he will allow the trainee to set and adjust regulatbrs.
The instructor will obtain mark-ups of other equipment that a customer
may use on his system. He will use the equipment and mark-ups for instruct-
':Lng the mainman. Termperature control equipment will be explained, where it is
used, how it works, “and its i‘unct:.on. Further training v:d.ll be obtained in
the field. | ) |
1.3 Determining Load I;ema.nd
It is not intended at this point to make the trainee a.n. expert in dé-

termining heating requirements for buildings. The information that will be
presented will assist the trainee in understanding terminology used in the
District Heating Industry and he will learn to estimate building lcad from

empirical data. He will also, be given instruction in calculating customer




open-jet demands. Following the classroom instructicons above, the
trainee will spend four hours with an instructor touring customer's

premise.
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X NORMAL
BUILDING HEATING REQUIREMENTS .
. : 'I'he quanmy of heat requu'ed' by a building will depend upon ns use _ R
Lo ** and the hours of accupancy, the heat loss of the structure, the indoor temper- S
. ature to be maintained, and the average outdoor temperature, ‘Inasmuch as. T caw
R ... heat loss calculations may not be available for buildings, it is sometimes dif- - S
e " ficult to calculate the total heating requirements by the heat loss method. A o 0L 440 STATES
e - - simple short-cut method for estimating the total -heating requirement of . -~ T
T . any building is to use the formula on Page 45 and be cautious in choosing - | ew e
it the values of its various component parts. These parts, dxstussed below are-. - Nrmota
o : degree-days, heatmg mdex. and bmldmg cubage - S o
N otCester ;
: It has been detenmned that the dmh nqmremems for heat vary - direct. e et
o " ly as the difference between 65 F and the outdoor mean-daily mnperature , . e ponen
- The outdoor mean-daily temperature is the average of the maximum an G ORI T aTaT
minimum outdoor temperature during the 2+ hours of a day. Therefore, on a: s
: day when the mean temperature is 45 F. or 20 degrees !ess than 65 F. twice . o Aewe
» " as much heat is required as on a day when the mean temperature is 55.F. or: " asowm
- "-ten degrees less than 65 F. This difference between 65 F and the outdoor e
' g_mean-danly temperature is known as the degree-days.’ S ' e cay
The degree-day unit is used almost universally asa basxs for esumatmg L m
and comparing heating requirements for different outdoor temperatures.. vy,
The number of degree-days for any one day is defined to be the difference ———
. between 65 F and the.mean temperature for that day.. It is applicable only Recie
- when the niean-daily temperature is below 65 F. The sum of the degreedays . . - . Wetiameport .
for the individual da)s over a specxfled penod, is the total degree-days Ior AR erenere
that period. 4 RIS . Dsiewers
. The normal monthl) nnd sensonul degm-davs for many United States 'f c:'.u‘.';f-’m-
~ and Canadian cities" are tabulated in Table TII. The United States data - - T ot .
(1941-70) were compiled by the National Climatic Center. Asheville, North , " marmaod |
‘Carolina, National Oceanic and Atmospheric Administration, U. S. Depart- Wont v wyoae
" ment of Commerce. The Canadian data (1941-70) were compiled by the T A aTiC srar

- Climatology Division. Canadian Meteorological bervnce. Depanmont of + " 7

Transport Toronto, Ontario,

Building Steam Comnpﬂon

Table 1V is a compilation of data ncqmrfd from a survev madc of 900 ”

" buildings in various locations of the United States. Twenty different classi-
fications of buildings were included in the survey, and the information
covers a sampling of all types of occupancy und heating systems {some may
or may not have had temperature-control equipmient). " The data may be
used as a guide in estimating h-amng requitements for almost any’ n'pe of
building occupancy. ,
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The third'cﬂlﬁm;\ “Sbace ‘He‘at'ihé Steam -'Lb Per Deg-Day Per M Cu
- Ft™ must be corrected if it is to be used for estimating steam cousumption
E for a buxldmg of a volume dxfferem from tlmt shnwn in Table IV

IR TABLE IV
HEATlNG INDEX OF BUILDINGS WITH .
VARIOUS TYPES OF OCCUPANCY'

Sa-u H-tim
Aversge Daily

. Lleo.-Dlvl Hesting Occupsncy
MCU F' C . Indew®. Houn_

i 6"&:. :

34 < 0888 - 1487 12.1
. Offcesnd Bank........... 49. . ° 3000 0577 . 137 3.0
.. Officesnd Printing......... 8 . 1895 1230 - 28 11
. ‘Officeand Thestre. ... - 7 4950 0412 1056 129 -
_ Offica and Stores or Shops. .~ F. 1615 - 0.617 . 187 - 132
Baﬂk..............-u..';._ 16 - 886 . .0788 1228 117
‘_ Oepertment Storss. ... ... -~ 63 . .3400. 0.388% 0939 - 111
 StOFBE ..rernnaans .73 . 310 - 0624 780 10.4 4~
. 'Lo’t....-........;.:.'....'_. 83. . 865 . - 0.588 084y 100 g
T WarGROUS® ... ... .iiiei. [ 24 '2230 . 0.459 0959 . 94 :
NoldtndClub...,........' 3 -1795 . . Q9% - 1960 - 223
. Apertment or Residence ... 51 .. 1428 - 0962 181 238
ThOBLr® ........ieseesia. 22 1240 . 0482 - 0883 | 129
Gm........t......... 13 . 1540° . - 0202 . . - 0383 214
. Menufecturing ............ = 19 . :7.1350° 0.808 1 489 . 958
Chmch..........‘. s 9 - 6% - 0832 = 0788 . 79
Homital ., ...... ... . 4 -, 3306 . 1194 . 2912 229
School......;..... 008 - s 0.592 1016 1.5
“Municipal or Federal ......... 18 . 3216 0587 - 1425 15.6
. Lodge, Gym, Hall, or- i Lo X S
: Mltoﬂum......... cos 12 . 880 . 0390 - 0626 - 124
" Miscellaneous.,..........5 7 1387 40479 . 0677 ° - 1.4
TonlotAvwm...........' 898 = 1890 0.651 - 134

"From » nudv sponsored by the Building Owown and Managers Auocmnan intarnationel,
and the Internationsl District Heating Anoemhon .

? Computed from outside dimensions,
'I.b per degres-day per M cu ﬂ clvidod by exposure 'ac!on show in TaN- V.

,'-.Expom Factor . ) ,
In general. umt atonm m.mo of a ygiven (IA~~ of hudding decreases as
* the size of the building increases. mainly because a large building has less
. expused surface per cu ft of volume than a smaller buidding  The dverage
exposure factors for buildings of various volumes are <hovn it Table V
- Heating index ) _
The fourth colunm i Table IV <hewe the T o8 ooy ver ..o\cm- dav
per Mecu it of building velume corrected th o baithdig <oe 30 M oeu i1 £7
having an exposure factor of LoD This is the Hewtieg e unst to be used
in the formula hereafter umder “Method ot Estimanng Censumption.”



Building Volume . . iuEn MR A
, “The third component in comparing or estimating heating requirements ' :
( is building volue. Great care must be taken when making the calculations,
" that the building volumes of all buildings are computed alike, or the results : -
might be as much as.25 to 30 per cent in error. E R T - - .

A building with a volume of 450.000 cu ft. as computed from outside " R , -
dimensions. has a volume of only 360,000 cu ft if net heated space dimen- . - - B O
cions are used. The net heated space volume is usually considered to be T T S N T e
80 per cent of the velume computed from outside dimensions. -, .o ¢

) anmom Factor - - RN N o R BSEC N

" The data in Table IV have a measurement factor of one.  When the

inside net heated space is the known volume. the corresponding ‘volume,
using outside dimensions, should be considered as appruximately 25 per cent .
greater. Therefore. the known heated volume should be muitiplied by a .
.. measurement factor of 1.25, in order to compare this building with those -
» ~ whose volumes are given in TableIV. - . T O T
. kgw of Estimating Consumption B R S A S
o The total steam consumption for a heating season, for any type of -
.. building. may be estimated if proper analysis is made of the information
"’ presented previously in this publication; and the.correct. .values are sub-
s _s,titut‘ed in t_he following formula: = S ’ PR o

“%7 Lbof Steam = degree-days X heating index X exposure factor .
G : - X,volume in M cu ft X measureraent factor

B L )

o . Asan exarﬁplo of how to use this formula. assume an office buildingb" L

" "in New York City with 2000 M cu ft of volume; where the volume is -«

' measured from outside dimensions: .-~ - e emal L T

' Total estimated: steam for oue heating season: T T T e
Steam = 5050 X 1457 X 0.48 X 2000 X 1 = 7,063500 1b- ..

Or for the month of January:

T team = 993 N 1457 X 048 X 2000 X { = 1,391,700 1b:

.. A more detailed and exact method for calculaﬁn§ the steam consump- et '
tion of a building can be found in the American Society of Heating, Refrig- .- N L

_ erating, and Air Conditioning Engineers’ ngdbook of Fundamentals. - o

" Effect of Abnermal Heat Goins and Loses | i

i+ In estimating the steam consumption of a building, or when comparing . R IR et
* ‘one building with another. consideration must be given to abnormal heat T Lo R
{ . sources and or losse:. Better than aversge lighting, electrical office equip- °

ment. solar radiation. etc., will feduce the amount of heat required from the - Cs e e .
.o A !
.“\



S
heating. system. On the other hand. ventilation will require me-re heat f
- -the heating system; this is true whether an exhaust fun is heing uses
" outside air is being introduced. _ : ,
TABLEY .
s ' EXPOSURE FACTORS ,
.-, For Correction of Variation in Ratic of Building Volume to Exposed Areai
: ) . v Mlﬂin’ . S .An.ngo .
o R Yelume L . . Ezpeswes
P . R N ) - MCubr - Fector - .
- ' B U N i)
B LY S 0.94
e T30 o 0.2
L e o000 neo
S 2000, o 0as
IR 3.0 : o o2
. I AL LY R L U
SR o SO, . 5.000 ] A TR
: SR e ee - 0.38
IR _ 7.000 R ¢ X
. L © 8000 - . 07
i 10.000 ’ oL, 035
Y A . ‘Based on a study of 60 office buildings in Detroit. Mich. Ref faapary 1938 Buli
" Internatioral District Fleating Assoviation. . oo _ .
) Computed from outside dimensions of the ertmn of tha building abeve g ade
The average building-of 4000 M cu ft content has an exyposure fa
of 0.40. The average building of 2.000 M cu ft has an exjosurs facto
. 0.48. For comparison. the larger building has 0.40 = 048 = 10883 as m
T exposed surface per cu ft of volume as the smaller bunlding.

. For purposes of estimating steam requirements. the comparison of b
ings whose ratio of volumes i~ greater than two to one is u-t recomnen

(For more information about Building Heating Requirenints, refer
to Procecdings of the International District Heating Asvatation:
1951, page 136: 1965, page 96. Also the IDHA H.ANDBOOK.
latest edition.) - : '



~ LESSON PLAN OF MATNMAN TRAINING
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THIRD DAY

Review Design And Construction Of Condensate And Instructor TBA
Steam Metering Equipment (2 hours)

1.1 Meter Reading (% hour)

1.2 Meter Setting And Related Equipment Review (% hour)

1.3 Introduction To Steam Flow Meters (% hour) .

1.4 Test And Repair Of Steam Meters (1 hour)

Shop Disassembly Of Metering Equipment : Instructor TBA
2.1 In And Out Test Of Meters ‘ | (6 hours)
2.2 Meter Repairs



l.1

1.2

1.3

1ok

Meter Reading
The trainee at this point will be introduced to meter reading.

The training that follows require such knowledge. The instructor
will give the trainee a érinted set of meter reading instructions.
The trainee cén on his own become proficient at reading meters by
further study of the instructions. Field training will also be pro~
vided.

Meter Setting And Related Equipment Review

Atypical meter installation will be discussed in detail. Visual
aids such as, company standard drawings will be used. Field training will
also be provided.

Introduction To Steam Flow Meters

The instructor shall explain alternate ways of measuring steam
and explain in a general nature the equipment that is used. He shall
also ~expla:!.n .what problems exist using these alternate methods. The
instructor will also show some applications best suited to the use of

steam flow meters.

Test And Repair Of Steam Meters ’ ’ 4

An instructor will discuss the procedure of meter intest and meter

outtest. The material to be covered follows.



1.

2.

. 3.

" DUTIES FOR CONDESATE METER TESTER WHEN TESTING METERS

Check scale for accuracy as follows:

a. Check scale for binds and/or obstructions that may be -
leaning against scale tank.

b. Check scale for accuracy by using a weight of known value.
Check counter for accuracy as follows:
a. Check counter by activating the controls and observing the

rotation.

Check temperature gauge.

a. Replace chart, and wind clock each day test equipment is used.

Outside window behind scale will be kept closed at all times.

. Scale shall be kept covered when not in use.



A.

c.

D.

E.

_ CONDENSATE METER INTEST PROCEDURE ==

Check company number and statement against field service tag, if .

in ecrror circle meter number or statement, enter correct meter
number or statement on the tag and initial.

Remove and inspect index to verify that meter index and meter
type cortrespond. '

Remove index, install test index and proper orifice, set counter
for two revolutions.

Purge meter for two revolutions to allow the meter to temperaturise
and ‘to set the starting point.

Remove water from tank, and balance scale to zero pounds.

Set counter for 30 revolutions and-push reset button on the counter
to activate test procedure. .

Compute test result as in chart A.

Note in column #24 of intest recori, Form #62-4915 reason why m<ter
was removed from service as in chart B.

Record test rvesult on fiesld servics tag and on intest rccord, Torm

$62-4915.

Remove test index, reinstall original meter index and secure index
box with two screws to avoid separating index and meter.
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D.

E.

" F.

G.

CONDENSATE METER OUTTEST PROCEDURE

Remove and inspect index to verify that meter index and meter
type correspond. '

Remove index, install test index and proper orifice, set counter
for two revolutions.

Purge meter for two revolutions to allow the meter to temperaturise
and to set the starting point.

Remove water from tank, and balance scale to zero pounds.

Set counter for 30 revolutions and push reset button on the counter
to activate test procedure.

Compute test result as in chart A.
Record test result on test record, Form #62-4916.

Remove test index and reinstall original index. Before meter index
is installed it will be verified by both the tester and Shop Foreman
that the meter index and meter type correspond. Certification of the
index information is to be logged in steam meter book, and must be
initialled by both the tester and shop foreman.



A.

C.

Al

REPAIR PROCEDURE

Clean and repair all worn mrts.

Replace all bearing bushings and bearing pins.

Use a .500" expansion reamer whenever a new bushing is pressed into
a bearing roller, on E, F, and G steam meters. No reamer is to be
used on A, B, C, or D steam meters. Replace all bearings and
bushings on these meters. '

Drums that have large build up of dirt or deposits are to be sent

out for cleaning. Original drums are to be replaced with new or good

used ones as necessary.
Lubricate, use WD 40.
Inspect all spouts, clean with rat tail steel brush.

Counter drive shaft must be free turning. 'Rehlace if worn.

o ’ CLASSIFICATION OF TYPES OF REPAIR

- Meter in service one year or less and test result does not
exceed -1.07 to £1.6%.

Repaired meter using same or cleaned drum.
. .

N -

Repaired meter using new drum. All outgoing test results
not to exceed -1.C% to +1.6%. .




CHART A -

FORMULA FOR DETERMINING METfR ACCURACY

WEIGHT OF WATER X TEMP..CORRECTION
CORRECTED WELGHT

'EXAMPLE: B METER. 150 1b. Index
' 154.25 1b. weight of water

"~ 75° water temp. -(Use Chart C)
«9854 X 154.25 = 152.06 corrected weight.

-150.00 index .
‘2,06 difference.

2.06  _ o o _
Tso0e— = 0135 X100 - 1.35%

If corrected weight is more than index, meter is —.

1f corrected weight is less than index, meter is # .
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- Terminology to be used when meters are removed from service.

GHART B

Inactive
Noisy
Damaged
Qver . load

Bigh Bill
Scheduled

Scheduled miscellaneous ‘tag

Unknown



WATER TEMPIERATURE

CHART C

WATER TEMPERATURE CORRECTION FACTORS

339
48°

62°
640
65°

76°
77°

47°
51°
540
57°

599

61°

63°

66°

68°

75°

CORRECTION FACTOR

.9832
.98334
49835
.98365
.9838
.98396
L9841
.9843
9844
.9846
.98476
.9849
.98507
.98523
.9854

- .+ .9858
.9859

.9861

.9862
.9864

«9865
.9867
.9868
.9870

9871

.9873
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CHART D

CONVERSION FACTORS - OUNCES TO POUNDS - DECIMAL EQUIVALENTS

OUNCES -

S " .063 RS © .06
2 .125 L .13
3 .188 .19
4 .250 | .25
5 312° !
6 .375 ‘ .38
7 .437 | YA
8 .500 ' +50
9 .561 ' T s
10. .625 S .63
11 : .688 : | .69
12 ‘ .750 | | .75
13 .813 _‘ .81
14 .878 | .88
15 .938 - | 94
16 1000 - 1.00
. o
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e ' CONDENSATE METER SIZES AND CAPACITIES

SIZE TEST CAPACLTY POUND PER MAX. CAPACITY

POUNDS REV, OF DRUM OF METER

A 75 2 | . 250
B 150 ‘5 A 500
c 225 ' 7.5 71
D 450 " 1s 1500

B 900 30 | | 3000
F 1950 T 7 6500
G 3600 . 120 . 12000

Pounds per revolu:.iﬁu vl Jdsua x 30 revolutians =~ test capaclty in pounds.



2.1

2.2

In And Out-=Test Of Meters
Shop Training

Meter Repairs
Shop Training



I.

LESSON ‘P’LAN OF MAINMAN TRAINING

FOURTH DAY .
Review Theory Of Steam Flow Through Nozzles And Orifices Instructor
1.1 Discuss Installation Of Nozzles, Orifices And Other R. Waller
Measuring Equipment (1 hour) ,. (2 hours)

1.11 Show Advantages Of Each Type Installation
1.12 Show Disadvantages Of Bach Type Installation

1.2 Explain Nozzle And Orifice Flow As It Relates To Ou'.stomer
Appliances, Open Jet Flow
1.21 Calculating Customer Open Jet Demand
1,22 Estimating Open Jet Independently Of Manufactors

Catalog
' Tnstruction On Customer Contact And Service Policies And Instructor
Procedures I. Hauser
(1 hour)

v | - ‘ 4 “ -
Tndoctrination On The Customer Services Department Pro- Instructor
cessing of Steam Heat Accounts- ‘ C. Makar

(4 hours)



‘

1.1 Discuss Installation Of Nozzles, Orifices And Other Measuring Equipment

The trainee will be shown what is required in flow meter installations.

He will be shown typical flow meter installations of orifice meters, flow

nozzles, and Venturi Tubes.

Visual aids such as Fig's. 1 and 2 will be used. -

The advantage and disadvantage of each installation will be detailed.

Advantages And Disadvantages Of Various Types Of Primary Elements

Advantages Disadvantages
Orifice

(1) Lowest Cost (1) High nonrecoverable head loss
(2) Easily installed and/or replaced  (2) Suspended matter may build up at. the
(3) Well established coefficient of inlet side of horizontally installed

discharge ' pipe unless eccentric or segmental
(4) Wil not wiredraw or wear in ser- types of orifices are used with the

vice during test period hole flush with the bottom of the
(5) Sharp edge will not foul up with pipe. o :

scale or other suspended matter (3) Low capacity .

- : (4) Requires pipe line flanges, unless

) of special construction
Flow Nozzle

(1) Can be us:ed where no pipe Iin (L) Higher cos} than orifice

flanges exist i (2) Same head loss as arifice for same
(2) Cost less than venturi tubes and capacity '

capable of handling same capacities (3) Inlet pressure cannections and throat

teps when used must be made very
carefully '
. Venturi Tube

(1) Lowest head loss ' (1) Highest cost
(2) Has integral pressure comections (2) Greatest weight and largest size for
(3) Requires shartest length of straight a given size line

pipe on inlet side |
(4) Will not obstruct flow of suspended matter
(5) Can be usedwhere no pipe line flanges exist
(6)

Coefficient of discharge well established



1.2 Explein Nozzle and Orifice Flow as it Relates to Customer Appliances,
Open Jet Flow:

The instructor will highlight effective use of orifices to make

building distribution systems more efficient. He will also assist the
trainee in making calculations. to determine customer open jet demand.
Fig. 3 will be used to aid in the calculations.

Instructions will also be'given to enable the trainee to estimate,
without manufacture's specifications, open Jet demand for different
appliances. It is not iritended to have the trainee become an expert
at estimating open jet demands, this Job shall be left to the proper
authorities, ie. manufactures, enginéers, etc. |

The intent of this training is to give a basic understanding of
steam flow through various measuring devices and restrictioms.

2. Instruct%.ons on Customer Contact and Service Policies and Procedures
_ The instructor shell use company Standard Practices to instruct the
trainee on how to ;neet the public, to extend good service, to extend
uniform '.;serviqe to all customers, and to answer complaints.
3. Egoctrinatim on the Customer Services Department Procedsing of Steam

"Heat Accounts

The trainee will spend four (4) hours with a representative of the
Customer Services Department. The training received there should better
equip the trainee to answer billing complaints in the future.
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Orifice or flow nozzie
may be installed here

Pipe Wall Tap Flow Nozzie

Ream to Size Y™ Max, < . -10° 1. Pressure-tap holes to have square and sharc cornars
. %" Min 2, and to be free of burrs. The pressure-tap hoies are to
: : ' Q) be drilled and reamed previous ¢ the hnat toning
. . I and polistung of the throat. A 2lug with 2 press fit is
. : o then inserted in the hole. The finai bor:ng and potishing
True ENlipse . - - diid operation shouk! be done aiter the insertion of the
Tolerance =0.001” d piug. The piug should be made with provisions tor puiling
o ‘—d—"‘r l it out of the hole atter the pol:shung and machining are
i completed. After remcva' of this plug any sngnt burr
5= Pressure Tap ¥ . _— which might be left on the edge of the note may be
Diameter $d d remaoved by taking a tapered piece of maple and
\ 4 25 vy rolling it around the pressure ¢ap.
—_— . ) 2. The throat of the nozzie may converge as much as 0.001
Throat Tap Flow Nozzie inches per inch. No divergenrce 1s acceptadie.
' ‘(ASME Performance Tc;l,Codl 6) 3. Material to be corrosion resistant. .
Fig. { Orifice and flow nozzles. | .
b Cylindrical inigt —efo—" En:reafg ~j-Throat [ Divergent Outlet‘_‘ -
. . : w
. ! , y
] e : 1
§ NiE
H N i *
R; N _L_)
.A: ‘
0 § )
3] ] . . -
p— Z
i 1
‘—L. — '
L.sDork : (D/4 . 107) y.d/6 R,: 3.625d 0123¢
2 0/2:0/14i004° - D: & 5/32° " 5: 25 64" and 5d." R;. 15d
D/4. 27 D/210r6 < D 32 5 0.100r0.13¢ a 215 ¢
Ll 'deS R‘ 13750 0% - 7-. ‘x?_ s: or7 . A :5

N
A

Fig. 2 Dimensional proportions of classical

) (Herschel) venturi tubes with a rough-cast. convergent inlet cone.
(Source, ASME, Fluid Meters, Their Thepry and Applicatiqn. Sixth Edition, 1971).
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TR ' CALCULATING OPEN JET DEMAND - - »
( ) L "-':'.:':'j". Lo ' ,',_ 4, con e 3 ~ ;! g
. *(, Co ‘ . _ v :;. i.
: ' NAME ___ WING SING CHFW (Rcbert Woo) . _STEAM SURVEY
‘ADLRESS 692 Sutter Street : c SUPPLY
_ ACCOUNT NO. SRG 19 12402 - _OPEN JETS 21,090 lba./ma. .
i NUNBER DIA{A(T!W AUSOLUTE PREJUUNE L88. PER HOUR HOUAS UOrD PER MAA TR | MONTHLY COnLMPTION
oy 3 1/8" 90 psia _37/each 442 l 16,300
.. ‘1 1/16"™ 90 psia 9 4 i 36
. 1 3/16" 90 psia 82 52 4,260
. 2. >1/16" 90 psia 4 65 : _260
A VRS WO S VT 90 psia g 26 234
. [ METER NO. - | , -
= ; _ L . . o _ REMARKS
i 1 Clothes Press _(1)1/8"JEt _ Mtrd.except head & buck valve 8hrs/day, 6davs/wk
v 1 Clothes Press - (1)1/8"Jet - Mtrd.except head & buck valve 6hrs/day, 6days/wk
"~ {1 Clothes Press (1)1/8"Jet Mtrd.except head & buck valve 3hrs/day, 6days/wk
1 Set Puff Irons (1)1/16"Jet . T 1hr/wk .
1 Dress Steamer - (1)3/16"Jet _ ~ . 2hrs/day, 6days/wk
|1 Spotting Gun (1)>1/16"Jet ‘ ' o " . Yhr/day
' 1 Sleeve Steamer (1)1/16"Jet R o . =2 1lhr/day
1 . 1 Stm.Elec.Iron (1)>1/16"Jet ) o LT - 2hrs/day
e - Let T . .:' ‘..;-,r--",’—"","-'° b o _-;."‘-'—-'_ﬁ s :"'—---":?‘?" v e v i S——
NAME ____ ‘Dallas Moore DBA R sTEAM SURVEY
A 'ADDRESS~ 607 Geary Street '  - o SUPPLY
. * .ACCOUNT NO. _ TRG 22 26753 _open gprs 3390
N e "NUMBER DIAMETS § . AUBOL UTE PRESSURE Loe. PER HOUR MOURS USKD PEA MOATH | MONTHLY CONBUMATION |
|2 Washing Machiges ' 90 psia _4Of/each ‘81 x £ x .75 5,220 t
: , '
2 1/148" 90 paia Aitfleach 10 % 2 ; __80 '
. ) . . . R kY
-] METER NO. $1440

’ : . REMARKS
2 Washing Mahcines (1)1/2"Jet/ea. Each Machine used 4 hours a day - 1 hour for each load
2 Spotting Guns (1)1/8"Jet/ea. Each used 1/2 hour per day
- o © ALL USED 5 DAYS/WEEK
P ]
N
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III.

LESSOM PLAN OF MAINMAN TRAINING

FIFTH DAY

Accomting

l.1 Why Accounting

1.2 Steam Accounting .
1.3 Requesting And Closing Out Jobs

Tour Of Office

2.1 Engineering Section (1 hour)
2.2 Maps And Records (1 hour)

Job Planning
3.1 Equipment Selection
3.2 Site Layout

Evaluation Of Training

4.1 How Can Training Program Be Improved
4.2 Explain Additional Training To Be Received

-

Instructor
I. O. Hauser
(2 nours)

Instructor
T.B.A.

Instructor
I. O. Hauser
(2 hours)

Instructor

. Re L. Waller

(1 hour)



ACCOUNTING

today’s subjec:, “Ascounttng". may be defincd as the recordlng and compila-

.:tlon of the effectn of all financial transactions‘ that is a historical

‘best is cashing'yoai paycheck.. nownverg there is nuch more to'accounttng

th‘n‘the paymen: of b;ges.

“record of a couple:ed job. I am sure the financial transaction you l1ike

'jAccoun:Lng ptovtdas our manngumnn: the infornntion 1: ncedn for the adequace -

'fcvnlnation of past perfotunnces (historicnl data far'conpcrison purposes)

f.T‘nd :he dcternina:ion of futurc ac:ions to bc takan by the conpany. 1a’

f.order to acconplish thesc objectives, out accouncing sys:en is so organxzcd

o to alsure the ptoper and adcqua:o collectiou, clnssification, recotdtng,

= A th Account;ﬁ; -

jf accumulation and disaemin:tion of financial and stattsttcal data. '

- b - M T il e . . . - o
-

'100t nccounting practices are dic:nted by resulatory bodies; necessary fof

purposes, gnd‘rcqutted for cfficien: opcration of the conpany.

Jairo thoso of you'uith Iictle—or no accouncing background, it Hill appcnr '
«ﬁfthnt the reqpircnents of our cccounting tys:en are burdensomc and
cx:teucly hcavy._ It looks ltke a needless vaste of effort, anyone can

'sce the wcrk you ‘have jusc comple:ed. th 1:emize your time and the

S -atcttal you have uscd to nany differcnt accounts. Well the btenkdown

jitcn by L:en to the various accounts is rcquired by che Public

”httlities Commission and ior the cffictenc operacion of the company.

Poor iccouncfng by people in thcffield. doiﬁ; ths conscrugtion work,

. causes nisunderscandtng with :he office pe:sonnel To repéé:. operat-

- Llag people in the field cannot see why it is necessnty for them to

D T P
r'\“ )



orepere and submit all those records required b§ the office. The office
people cannot see wh'y the opersting peopl.e cannot or will not take the
time to provide the records the office needs to do its work. This mis-

‘onderstsnding is due to the lack of information on the peft of operat-

.iog people on what is accounting and why we keep accounts.

'1., Compeny Accounting Practices _

The eccounting practice followed by our company is prescribed by
the regulatory commissions thet have legal jurisdiction over public
' utilities. In our case the regulatory comi.ssions are the California
Public Utilities Coumission (C.P.U.C.) snd the Federai Power
COmission (F P.C.). Tho eccouuting systen presetibed foml.ly'
codifies a uniionn system of accounts vhich is designed to ot ovide
_ the same eccounting prsctice smons sll public utilities. Yoa may
hsve heerd "We use a unifomn systen of sccouute.? This is wbere
the expression comes fron. Nov the prescribed system ;ives the '
c P.U.C. snd the F.P. c. an opportunity to £ind out in advance the
kind ot eccounting dats Hhich shall be svsilsble to assist them in
| their regulstory duty. It has been seid of the Public Utilicies
COEnissioo, thet they say, "Do your accounting odr way.so we can
' understnne it.“ The unifotm system of accounts prescribes the
-followihé: ' . -
sQ A title, number and definition of each primary belance sheet,
1plsnt, incoue ‘and expense acrount. '
b. 'rhe items to be recorded in each eccpunt.‘ |
c. General and specific instructions relating to accounting
practices.
d. Definition of certain terminology as applied to accouating

activities.
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'4?:f‘511 prescrtbed!accouncs aie'eceehpenied By detailed £nsrructions.es

“"E'to type of trenSlc:suesito be recorded in each accaunt. Represent;_ o

o« 2

bl'.etive 11::: of 1tema and fuhcttons includable tn differen' accoun-s

."itory bcdies._ w- heve escablished our own tnterual accouncing pro- "f}eui;
‘ 3,££nane£el end opereting reports. The re;uletory comnissions requlre ”.*}??

- irecords.;_

' :. ere provtded for furtber classificerion.

You shonld un&ers:and.tha: ve tre not prohibt:ed fram‘keeping other °

A‘aceouu:s and reccrds ln eddt:ion to thode prescribed by the regule-.

W

'7¥?} eedure, 1n:erprer the resulcs and ueke our owa forn cf our periodtc

":thnc our reports ro then can be craced dtrecrly to :he eccounring

Fr

.-;In other worde ve heve :o be eble to prove to the couniss.on tha: e

'{we ectually did the work rhe: our records senc to the commi.sioa :

..wshow. This mesns aoy :

. §fjob thac you have Horked on can be traced T

tn our eccounrtng records. The origtnal requtsttions for marerial

T:cln be found along with the time cards showlng rhe labor cherged to f

2.

f:the job._. 3,,;}

Source Deta {¥”  A .ff‘i%i o  ?:;‘v‘ 7.'4
The source deta that begins the accounctng cyele originates in our

case, uhere you work rhe°Gar Opereting Department. Your foreman

will Qrite or have his clerk write a requisicton for material. He -
“will subnié'a time repbrt for esch enployee working for him. The

‘equipment used, such as truck uileage, trenchers and backfillers

will be reported. As these reports are received by the accounting
depertmen: from rhroughout :he company, they are summarized by type
and become the underlying support for one or more accounting entries

that allocate the dollar cost of that particular reporct. For
l
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example, yoer time sheet will only conrain your name, the hours you

‘worked, a brief descriptiOn.of the job yoﬁ worked on, the job aumber

_and the aceoun:s your time should be charged to. This tis» repo:t

-becomes the besis of two aceounting entries'

s, It supporte the amouat of vages you receive. . - .

.

b. It supports the distribution of your wages c° the appropriate

financial eccounts._: '

Controls are mnintained to assure completenees of the collection of

,“thil source date by :he use of eheek-off ltsts :het cover all

e

aemployees end ell departments who are required to submic source

dece.

Rate Base

s'_ "

"-_ The de:eiled aeeoun:ing reeords whtch show a cod:lnuing inve cory :

:by type of property unit and tts tnatelled coec are of great impor-

 J

 i:f:¢l°=¢ to. che ¢°ﬂP‘nY- Examples of units of prqperty are 100 feet
“_;__' of 4" distribution main, 50 feet of 6" distribution main, a steam
-f;lervtce, a steam meter, etc,These records represent the prinetpal .

portion o£ our ges rate bese--che ba:is for our ge: eerntngs. As

you ney know, the eernings o! a publte urtlity are limited by the

Publtc Utilitiea COmmtssion. The eerntngs ellowed (called rate of

‘_return) ere generally arrived at by decernining ‘the interest cost

of the eoupqny 's debt plus an ellownnce for return on the investment

. made by our stockholders. From the earnings so e{ioued we must pay
{aterest on money borrowed to fmstall .-’ mains, dividends to stocke

holders and. put aside dollars which can be used for expansion of

our . business.

S
[y

The neceseity:of accurate. field reporting tannot be overemphasized.
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Accura:e tecords may save considerablo embatrasament years later.
For tnstance, {f in a rate case (Ho are asking for more earnings)

the cost of construc:ton of aimilar installationa constry~t>d abuout

~ the same time are compared, diffetencea between the cos: ot stnxla:

j.A.j

joba may show up. These dtfferences can discredi: all of the con-
attuction records, and it ‘can be made to appear that the employees

of the gas company wvere deltbetacely trytng to get away with some-

fthtng. A;tually ‘all tha: happened was careless reporcins of con-

structioa costs.

Taxes

Your company is one.oé the'Iargest property taxpayers in the scate.

In aono councies it is the largest :axpayet. Our property :=ecords

'-fotn the basis for the calcula:ion of our property taxes, deoreci-

5.

atton accruals and insurance valua:ion. we Hish to pay our farr

_ahare of the :axes. but at the same :1me we do not wan: to overpay_

thea.

Operating ‘Statistics

CUp to’ chis potnt we have been talking about the accuuula:ion of

financtal da:a. Now 1ec s see how these same sta:istics can be
used by, our management. They will compare the costs of your divi- '
sion's operations with those of the other divisions. They will
compare- our conpany-wide costs of operation with those of other gas
compantes. If anything gets too far out of ltne, it will be found

and corrected by an audit.

a. Auditing
Iﬁe objectives of company employees engaged in auditing our

accounts follow’



(ljl_rtcvcncion and dctecttou ot fraud.

... €2) ‘Annlysta and tnprovemenc of in:ernal controls.
3 COntrol and reductlon of costs. ;;:' | |
| (&)‘?Survey of personnel and otficc mcthods to see. ‘that they

arc in con!crnity with managenen: policies.

« -

thc in:erntl audit report providcs manlgemen: uith an assurance

that l:s policies are betng folloued The tcpot: notmally

con:ains recoumendations for changes either in curren: nanage-

ncn: polictes or sceps rcquired :o prevcnc future nonconform-

5

' '; 6 rinnncixl sca:eman:s o

Ihc lccounting recotda arc used to prepurc financtal atateuenta for

,thhe owners of our conpany, the stockholders. CQuparison ts nade '

":.i'uith yedts p.:e to -how how uell our coupany is doing now.

““ “ith wch policiu~ In pthcr words. Bt: nrocher 1s watch- S
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cagi.tal Accountn " '

4501 - Main Installacian i.ncluding all acceuory items
: (valves, expansion joints, mnhol.es, traps, etc.)

4502 - Service Install_.ltionA
_'"4505 -~ Steam Maters

e 4
. ‘

I
. 1
L
Ve
B -
.

.c"‘

Hai.ntenance Accounts ST N
- 4801 - Repair of Mains :I.ncluding 311 accassory items
. 4802 - . Repair Services (partial :eplacmant)
4805 = Repair Steam Me:ers ' C

" Units of Prdpérfj

Ca.gi.t:al. vs. Maintenance . ) _
To determine whether Capital or Maintemnce aceounts are to be used

A ‘,: for the replacement of min, valves, expansion joints, ete., it will be
necessary to lcnow vhe:her the length and/or siza ‘of replacement repre=~

ent:l a wmit of propetty ot less than a un:l.t: of p:operty.

Unit; of Property |

4" Main a.;:lgl Under = '100 feet of continuous p:l.pe including
o - accessory items

[ Mniﬁ anﬁ Over . %0 feet of continuous pipe i.nclud:l.ng
’ - : accessory items

placement of valves, expansion joints, etc., 4" and under shall
be charged to the Ha.:l.ntenance Account. * " )

‘Bepla.cemem: of valves, expans;lon joints, etc., 6" and over ahall.'

- be charged to the Capital Account.

N



2.1

2.2

3.2

hal

4.2

Engineering Section
The trainee will spend time in the Engineering Sgction. There, he

will be introduced to job Preparation Procedures and rules that relate
to steam facilities.

Maps And Records

This training will show the trainee how records that he may generate
are kept on file. Ways that these records are used will be highlighted.
The importance of these records will be stressed. It is intended to
impress on the trainee's mind the importance of making accurste records
of his work.

Equipment Selection

The instructor will present a proposed job. Proper tool and equipment
selection will be requested of the trainee. This is planned to teach the
trainee to work with very little supervision. He will at times (emergency

‘conditions) be required to perform without supervisiom.

Site Layout
The trainee shall be required to plan a proposed work area layout.

Instruction on the layout of a work area will be given before hand.

How Can Training Prdgram Be Improved ) ) )
. . 4+ -
' The opinion of the trainee will be seeked at this point. This will
4

be an oiaen discussion with his supervisor. During the discussion, ways
to improve the Program will be sought.
Explain Additional Traiﬁing To Be Received

The future training to be received will be brought out. If the
trainee has questioms or should think of areas where training will be
needed and is not provided, his questions will be answered, and if possible,
arrangements will be made to provide the training.



I

The Steam Serviceman Mmthly Assignment Chart outlines work training

to be recieved.



