
Local Union No. 1245
International Brotherhood of

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

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:

An employee with the qualifications of a Mainman-Arc 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.



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

Start
End 6 Mo.
End 1 Yr.
End 18 Mo.
End 2 Yr.

$579.40
595.15
607.50
619.20
636.15

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

o One-week Primary Shop Training
o Two weeks' Final Training - Arc Only
o Four weeks' High Pressure Arc Training
o Qualification Testing - successful completion of 12-

inch position butt weld.

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.

By ~~lationo

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

~2Lr-.1985 BY~lw·~_
Business Manager ~



welding training and instruction in related subjects. The welding
training is programmed so that after successful completion the trainee
is able to perform welding pf 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

as a means of determining if the trainee has the ability to become proficient
at welding. Trainees that successfully complete the primary welding training
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

u. Demonstration of welding equipment
III. The Weld



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. Bas ic Practi ce

A. Lesson 2 - making an edge weld, without welding rod. Form 900

Test weld by bending plates against weld until the plates
flatten out.
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

T~_i.Id _D~.1.

I. Bas ic Practi ce
A. Lesson 5 - making a weld bead in the horizontal position. The

objective is to make weld beads that are parallel to plate edge



C. Lesson 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 bendingt fusion point or weld metal should not be
visible on bottom side of plate.

Fourth Day
I. Bas ic Practi ce

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.

1. Bas ic Practi ce
A. Lesson 10 - making a flat butt weld
B. Lesson 11 - making a vertical butt weld
C. Lesson 12 - maki ng an overhead butt weld

The objecti ve is to llIake il \'1e 1d tha t is uniforlllin ripplet

widtht heightt and with complete penetration and fusion. Coupons
cut from the weld should pass the root bend test.

?i xth Day

I. Practice Cutting and Beveling Pipe
The objective is to make straight cuts with minimum slag adhering.

The pipe ends should be square with correct bevel.
II. Making a Rolling 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

Seventh ~
I. Making 3/4" Extra Heavy Pipe Nipple Fillet Held to 2" Pipe (simulated

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 test of attempting
to knock nipple from pipe when enough force is applied so that distortion

II. Make 450 Single-Angle Weld
The objective is to make a 450 miter weld with uniform reinforcement.

Ei ghth Day
I. Use and Application of Offsets
II. Make 450 Offset

Preparation of weld should include pipe ends cut with correct bevel and
miter, and with minimum slag adhering.

III. Make Full Size 2", 900 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.



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. Tes t: Bend the 3/4"
pipe on weld. To be acceptable the weld must show no breaks or
cracks after bending to 900 angle.



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. All 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.

C. Position butt weld on 2" pipe
Maximum time allowance - 15 minutes. Test: Same as specified

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



F. Joint position and Electrodes
G. AC and DC Machines

I. Methods of striking arc on ~II flat plate
A. Welding flat stringer beads
B. Run straight and parallel beads
C. Use center for filler beads

I. Run stringer beads down hand 450 angle
II. Fillet welds flat position (no bevel)
III. Lecture by representative of Bayox, Inc.

A. Wire Machine (MIG machine)
B. Welding procedures
C. Graphic demonstration

E. Current settings
F. Demonstration of MIG followed by student participation



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. 411 pipe with 5" sleeve over same simulating pressure control fitting
C. Position weld both ends
SEVENTH DAY

A. 4" positipn welds
B. Cut and bevel 6" and 8" pipe and butt weld in position
EIGHTH DAY

A. Cut and bevel 6" and 811 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



STEAM HEAT DISTRIBUTION
TRAINING PROGRAM

LESSON PLANS
MAINMAN

L .J
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. LESSOrT PLAN OF MAINMANTRAmnm
FmST DAY

1.1' Heat Transfer

1.ll Conduction

1.14 TemperaturePressure Relationship

1.2 steam F.l.ow In Pipes (i hour)

1.21 Tie-in Heat Transfer Methods

1.22 ShowNeedFor GoodConstruction standards

1.3 Definitions AndBuilding Heat Loss (i ha,br)

2~1 Building Heating SystemsAndParts (* hour)

2.2 CamnonFaults Of.Heating Systems (* hour)

2.3 steam llistribution <* hour)

2.31 Air Elimination

2.32 Heating Unit Orifices

2.4 service Water Heating (i hOur)
:f ..

Instructor

R. L. Waller

(2 hours)



't'ecomehot. The heat energy flows trom the region ot higher to the

region ot lower temperature. Very

seldom will conduction cause the

CONDUCTIQN
Fig. 1

A poor conductor is otten referred to as an insulator. Woodenhandles

(a poor heat conductor) on me:tal cooking utensUs mak~it p?ssible to

handle them when.the metal. (usua.lly. a good heat conductor) 1s heatied.



Convection. Fig. 2 1llu~trates the transter ot heat by the

IIIOvementot the heated _terial i tselt • Whenany liquid or gas is

heated, it expands and becomesless dense or lighter. The cooJ.er and

heavier gas or liquid nows toward the heat~d surtace and takes the

pJ.ace ot the light heated

liquid as it mevesupward.

COBVECTION

Fig. 2

ot the cooJ.er liquid or gas

to the heated area and the

,
b~ pJ.aced in the convection current ~ A good example is the warming

~ bulld1.D8s.by hot air from.a turDace; the warmair rises to the top

cooJ.edit becOll'llesheavier and settles apin, displaeing the warmer air.
4 ;J •• •

Bad1ation. Fig. 3, the third method ot heat transter, does

DOt need a:tJ:Y material to carry the heat. Radiated heat passes through

a vacuum&8 well as through air or gas. An example ot this kind ot



,\...

In boUers or .'teem

generators, the chem1cal

eergy' in tuel is ult1matel)"

converted into heat enerQ in

steam. This energy'is used

to dr1ve the turbine-

generators to do _chaD1c~

Yom. The generators in .

turD convert themechaD1C&1.

eDerQ developedb)"the

t\1rb1Deinto electrical

energr. \,

three methodsare .1nvolved.
_.•... - .:.-_.- ~:~ :

RADIATION

Fig. 3
Heat must be transterred in converting chemical energy to

mechanical energy. Gases are usef'ul tor converting heat energy'to

mechanical energy'because ot their abUit)" to store heat energy when

compressedand to release energy whenexpanding. Oneat tbe lIIOat

commongases used tor this purpose is steam, der1ved b)"the evaporation

ot water. Jil' the use ot water to transter heat energy, it is evaporated

in the boiler at high pres,sureand is distributed through m:Uesot pipe

buried un~ercity streets, to our customers. Evaporationis the changing

ot the physical property or state ot a substancetrom a l~uid to a vapor .

01' gaseousstate by the absortionot heat. Condensationis the reverse

and is accompanies!by release ot heat. In order to understand fully



the heat content whenwater changes its state by' being evaporated or

condensed, one needs to be familiar with pressure - temperature relation-

ships. Thetemperature at whichwater-or art'/ liquid boils and becomes

steam (gas or vapor) dependson the pressure exerted an the surface of

the liquid. Water can be madeto boU at any temperature between32 and

705.2 degrees Fahrenheit. For every temperature below 705.2 degrees there ..

is a corre!ponding pressure at whichwater boUse By' referring to the

Saturated steam Pressure Table, the pressure .temperature relations~p. of

water from .0886 to 3206.2 poundsper' square inch absolute (PSIA)can be

relatively high heat capacity. Its temperature and pressure range is such

that it is one of the best and most econoodcalmediumsfor transmitting heat

energy•. steam maybe wet or dry, dependingon whether it contains somepre-

centage of liquid. steam at the samepressure and·temperature of the .liquid

from whichit wasproducedis called saturated steam. Saturated steam can

also be de£:1nedas a vapor at a temperature corresponding to the boiling

po:1ntof the Uquid ·at the imposedpressUre: SuperheateClsteam is steam at
• • :J .~

a temperature greater than that of the boiling point corresponding to the

press~e imposedon it. steam is superheated by' adctingheat, increasing its

temperature above that corresponding to the iIiJposedpressure. The



( ~l.damwill remain superheated as long as its t.elllpt:rature remains above

t ii"t. t.elll:)crature corresponding to the saturation temperature. Lowering

sCltilrated. The number o~ degrees ot temperature that the steam is

t'aised above the saturation temperature is knownas degrees ot

su~erheat. For example, the saturation temperature ot water under

1500 1bs. pressUre is 5960 and the steam produced will have a temper-

ature ot 5960
• Thererore, the term saturated steam does not reter to

the moisture content or the steam, but merely reters to the heat

s~turation point or water at a given pressur&. Passin~ this steam

throu~h the superheater it can be he~ted to 10000 F.
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1.2 SteamFlowIn Pipes

The instructor will discuss with the trainee the effects steam fiow-

ing in pipes have on pressure and temperature. He (1!rainee) will be able

to use lcnowledgegained here in answeringlow-heat or no-heat canplaints

:(%1 customer's property. Hewill also see why'it is necessary to inform

customer to correct problemswhereheat is being transferred by one, two,

or three of the heat transfer methods. Hewill also be able to see that

temperature complaints can be traced to improperregu1ator settings.

1.3 .Definitions And-Building Heat Loss

Theinstruct.or will explain waysthat heat is loss from buiJ.dings.

Hewill also define the terms that are used to describe building heat

l08S. Some.terms are, TransmissionLoss, Air Changes, In.t'il.trat:ton,

~entnation, etc. Waysto eliminate or reduce these heat losses will

be explained under energy conservatim methods.

2.1 Building Heating SystemsAndParts

Heating system t~es and Parts will be discussed to give the main-

manand appreciation ot what t~e systemsexist, ie., me pipe gravity

system, two'pipe' gravity systems and vacuumreturn systems... . ...
Theadvantages, disadvantages, and someconstructi8n pract.ices will

also be discussed with regards to each systemt~e mentioned. Systemparts

with their functions will be disclls.sed.

2.2 ConnnmFaults Of Heating System

Proba~y, every heating systemhas sane faults. Theymaybe the result

of improperdesign or installation, or they mayhave been caused by the de-

terioration of the system, failure of heating equipmentand accessories,



or lack of adequate maintenaneeand repair.

In any'case, whenunder heating is encountered, the fault should be.

found and corrected. Someof the morecommonfaults will· be discussed

and ."ays of' correcting themwill be suggested.

2.3 steam Distribution

Quickand even steam circulation is important for uniform hea~ing

of a building. waysof achieving uniform steam distribution in building

will be suggested.

2.4 service WaterHeating

Anothermeansof conserving energy is to use steam.condensate to heat

building service water. It will be' shewnhowwater temperature should be

controlled, what an efficient water systemconsists of and howthe efficient

system should be installed and serviced.



LESSOn PIJ..N OF !'.AINMhN TRAINING_____ •••..•••••••. ~... •• I __

SEXX'llm DAY.



1.], steam utilization Fe,uipment

Cast-iron radiators at one time constituted the majority of heating

units, but today there are manykinds. Column-type,cast iron radiators

are no-longer manufactUred. Large tube radiators have been discontinued

and nowonly the small tube-type are available. Convectorswith enclosing

cabinets, finned-tube units with or without cabinets, and baseboard

heat-distributing units are being used in manybuildings. '!be instructor

should have manufactor's catalogs to showhowmodemheating Units work.

He sha:Ualso, eJCPlainother steamequipmentsuch as: Foodpreparing

units, Laundry'equipment,Air conditioning equipment, etc.,. ,

1.2 Using Mark=UpsAn$i.Actu~.~uipJnent '

'!be instructor will use actual equipmentand somemark-upsto ex-

plain safety and proper operation of steamtraps and reguJ.ators.

Hewill also, eJep1ainhoWregulators are set and adjusted. Using

actual equipment,he will. allow the trainee to set ~ adjust reguJ.ators.

'!be instructor will ,obtain mark-upsot other equipmentthat a customer

mayuse on his system. Hewill use the equipcent and mark-upsfor instruct-

ing the rnainman. Temperaturecontrol equipmentwill be eJeplained,where it is

Further training Win be obtained in
~ .~ .

1.,3 Deter~g LoadDemapd

It is not intended at this point to makethe trainee ~ eJCPertin de-

~erminingheat1ng requiremen..tsfor buildings. The information 'that will be

presented will assist the'trainee in understanding terminologyused in the

District Heating Industry and he will le~ to estimate building load from

empirical data. Hewill also, be given instruction in calculating custo~r



open-jet demands. Followingthe classroan instructions above, the

tra:inee wlll spend tour hours with an instructOr touring customer's
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The qua~tity of heat required by a building will depend upon its ~~'"
and the hours of occupancY, thl" heat lOS$ of tht" structure. the indoor temper .•

, sture to be maintain~ and the- average outdoor telnperatUl"l", 'Inasmuch as
'. heat Joss calculations Dlay not be available for buildin~. it is SOIDt"tinsesdiE·

.' .ficult to cakulate the total heating requireDlPuu by the heat loss nlethod, A,'
. simple short-cut method for estimating the' total· heating requiJ'enlent of.

any building is to \I$e the fomlula on Page 45 and be cautious in ch~ing' .
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The nonnal mo~thi)~' and seasonal' deRl'H-days Cor ~~y Uoiled .St~tes
and 'Canadian cities" arP tabuJatt'd in Table 'UI. The Unitt>d States data
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The third' c~lumn "Space Heating' SteamLb P~r Dt'g·Da,., Per :\1 Cu
Ft" must be COrrt~ted if it is to be used for e~timatin~ Hl'i:lm con~umption

.for 8 building of a volwne different from that shown in Table IV..

. , . TABLE IV
HEATING INDEX OF BUilDINGS WITH.-. ',.

, .' ;,. . VARIOUS TYPES OF OCCUPANCY'
.;.

",. . . .,'". ":. ; SpeeeHeating:':::::~': . ...••.• . sa.m
';.;'.,,;. '. ..• . Volume . Lb/~1

". TYPe.:.: :.: ..... '.. ..... Number MCuFI'.. MCu'1
_. _.;. -j~~~ •• '" .N" _-:- .•.••• :-, •. _ ..•. _.~._ ... __ •

. . >,onlc.: .' ~:~';:;:'~ '~:;'. 334 .2160 a._
. Offic.Md8.ntc ••.. :~·•. :;~ 49· . 3000 .a.571

. Offlc:e IindPrinting •••••• ~... 8: '.'1895. 1':30

. .Office .mI T1'IH"a •.•• , •. __ 7' . 4850 0.412
Of.fic•• ndSlonsor5hop. •.. ; '-'S 1815 '. IUIt7

., !ante •• :: •••• '••• :••• n. ':. ,. 806 .0.188
o..,tment Star••••. ;'., "'; 63 .3400 . a.~8!'

.5lar •••• : ••...•••...•. ;..... .73 310. 0.824
.' ...,..•......... Loft ••.• ·•••.•.•••• :: ••.•.• 83. 86lS 0.588
:~.::.:. '''.~./·.:r;;' ','.,. ,.". W.rehouse .••••••.• :... ••• 24 .2230 0.459
:'.:';,:....... ". .... Hotel and Club••.•••••.•• ; 73 17M 0.990
">":,:,.~,:-:';;:.r :;;;~lorA..-...:e..... 61 .. ';25' 0.982

.... :~. "' ... : . >.';; '.' ",,:C .. ~,. •••••••• ~. ~ •.• ~.•••. ' 1,3' ."""~ .. ' 0°••482022.
. . ,..,.- ... ,. ....~..... ;, .. ~'. ~

:., ..;.:;~,.;'.. ! ."<... Mlnufli:turing••• :: •••••.• 19 1350 0.808
"": ..'. ';,.. Chufch•.•:.~ ••••.• l.;,.~~.,.. g. S56 0.532
.'~t ~., Hotrpit.a••••••• '•••••• :. •.•• ..... 4 3301 1.1"

. ":;.. ' "School •.•.•• ; •.• : •.. : '.; ~ 8 .11.15 0.592
;". ~:::.. MunicllH'or F"''' .:.........15 3218 0.5&7
..-.~.-:.: ; •...: LodIe.Gym.'1a1'.or· .

~itorlum ••.•••.••••••.
': MiIc:eII~ •.••••• ' .•.• : •. ':;

To" Of A_••..... '.~.~•.

...
.. ,:"' .•.•..__ ..
~:" .

":' ..•.••...

l'.7
898

: a80
... 1387

1890

0.390
:'0.479 ....

0.651
• N' ••

'; '.
.;. ".

'1.457
1.:J74
2.~'O
1.0!l6
t.:8!'
1.:!28
0.939
C iSO
0.94' .

..090"9
" .960

• 781
0.853
O.:i83
14G
0.788

·2.912
1.01&
1.425

0626
0.677

12.1
'3.1 .
1'7."
12.9
132
11.7
111
10.4
10.0
94·

2:.' .3
21.8
12~9
21.4
9.5
7.9

22.!l
11.5
15.6

12.4
21.4

13.4

·fa

• From a study ,po_ed by 'h. Buildi". Ow,,.. .ioId 1\11."•••• ' AIIOC;.,i';'" 'n,."atlo)nel .
•nd m. 'n,.natlo"a' Oiftrle' Heating A_i.lion

• eompU1edfrom ouutd. d'm~ •••
• Lb per d.., •• -cta., p.- M cu It divided by •• PGture '.'0"' ••.•ow•• '" T••..,. v .

.'. Expo~ Factor

In gf'nf'ral. unit lilt'am U~it.::(' nf &l ~ivt'nd.l~!O of "\U:d1l1~ ll('('n',,"'~:I"
tht! siZE"of tht> huilJil1t: itll:n'il~t'~. mainh' bf'l'itl:l'~' .1 I.tn~t·huihiiui! h••.• I••,!,
t'Xfl'lSl'\t liurfaa' llt'r l·tI fI "r ,·olum •.•th.,·••• 1 ••maU•.•r l'IlI'Mill&: Tht' ,i\ t'ril~f"

.exJ»05~ln·(.tet,l" (Ul' bulldilltt~ .nf \'~lrillus ,·,·hlUlt'~ itrp -h~.\\l\ \II T ilblt· \'.

1',1' fourth ,·,.Iult1l1 ill 1'.tl,I.' I\' -h.'\\ - th.· Ii. I,;' -It, !:', 1','1' .i,'\::"t·t' ,fa,'
I,,'r :\(. n' ft ol bllil.lill~ ",'hUl1t' '-,'I·rt't·lt'd Ii) a huildi:;a: .,.... ;;1 ~l ('u fl"
hnvin~ an ""'Ill.r.iurt> f.ld,'r lIf 1.(11). 'rhi", i.: 11ll' II.,..,..,.·,;,fll,:n ulI:1 h' IJI' lIl't~

in the' {,.ruual •• 11l'I'rilt'Il'I' lemlt'r ":'>1t'lh"ll "t 1:~I~t11.lIilt~ '.;.n'hrHpti"lI,"
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, Th~' thirtl ~C'ml'C)nt'ntin ,om.mrin·gor estimating heating reqUi~ei.nts ,..... . : ~: ' .
i.•buildillil \;.hUIl", Grt-,tt l'ill? must bto taken whl"ll makinlt the calculations, ' •. ~;/ .. ' ~:

. that tb •• huil.illlj.: ",lll"'t~ ,)f an buil.lin~$ a"" CODIputed alike, .or the fel;ults ':;.'.. .'. '.
mi~ht ..,.,'b 111\&\It ,t ••.:.!5Itl .\tlllt"r t. t'nt in error.' ' .. '~.'.::'. '..;. .., ~.:;o{- .:" . ';' . "

A buildill~\\ ith a \'"lume of +50.000 eu ft. as computed from outside" . : . '.,; ..
dinapn'iions. hets a vuluDlf' of only j60,OtlC.\ eu ft if net heatM space dimen- ... :'. 7' 1':.:. :,' ;:;';! .. ..:. .,:: ' ":.
~ion~ III? usc.>d..Tht.' Itflt lu:atec.l llllllC. vulwue is usually considt'l'l'CI to. be . . "'. .... ....:. . . . ... '...'
80 l'« ('pnt of the "",hlDle cumputf'd (~m o",bide diDtensioas. • .... : ';' : ::.~,..~.!,.'\ ...<.:/ ):.~ .. ' ...~'~..: ..
M••••••••••••• Factor. . ..: . ,_. : :.'~.'''':, i.·~.;:~,.:; ":, ..'

", :~~;;":.' ~~.. - ... ,".".

. The elata ill Table IV h,I\'(' • measureme'titfactor of one. When the ..: "::'.l.;" ..
wide net ht>.ttt'li lipaC'" i~ the known volume. the eorrelil>Olldi'ng' volume, '; "~, ... •. ' ,
u••illg outsidc.adimt.~n3ions, should be cOllsiden'Ci as approximately 25 per cent :...:.:.;;':':~':":;..'
g",atP.r. Thm.of()reo. th~ known heated \'olume should be multipliec.l by a
measurf!ment (i!ctur of 1.25, in order IU compare this building with those' . ;- ...;'....' ~.:... , '.

~::.Whose v~lumclo.art> gh'en in Table IV.. .<: ::~;:' . ':.,.,'....;:;'1. .' ;:;
:..;..Methed of EstiftIaIi,. ColllUlftplion .. ~ .,

The total ~leanl .consumptwn for a beating Seaso~ for any type o(
'; .~.building. Dlay ~ estimated if proper anal)'sis is made of ~e iDfOl'tlUllion
.:: presented prc'\'iousl:,' in this publication. and the. co~ ..nlues. are sub- .. .

.' $titut~ in lhe f()llowing fomtula: ". .<..... ,',;;;' :'.:;.'/~~:~.<:. '.;": .•.. ," " ' '. ".:' '.•... -.,.:.': ..... ~..~.:. '.-t:.:'
". Lb of Steam =degree-days. X beatang index .x ex.po$urefactor . ' ... ":::':' :

.X.\"oIUDte in :\'1eu it X JDellSurernt'nt factor .. '. . . ..

As an' examplt' ~f how to u~· this formula~ assum; a~ olfi~' building' ' .. :.'
in :'it',,- 'lork Citv with :!.OOU ~'l C:u ft of volume.; where the TOlwne is ' •

. mNliunod fl"\lm tmtloide dim-msions: .:"" . ' ..:. Ji;'~;:' ,;.>~··.'~:..:(::t~·;;;.
T~tal "ti"m.tt~:httMm for oue heatingsea~n:" : ." . :,"!:' ',.,:'~ '. >f.·· ·;;·r:::' :.:,.":
. .. Stc-anl = 5050 X 1.4;; X 0.48 'X. 2000 X 1 = 7,06~500 Ib " > -". ;>. ',:," .

: ··:t -":.:,'" ,,' '0.;4,' ,.' .... ., ....•

. :.''CaI_~:Ht: ~~:::~f.~n"~43X 2O<X.~;..:.: ~'.'..'..~~1.7~~~';. /.:':/...::'-.;.'.••../T·;...-..._i.,.:·.·.;.:~,j~.~.'U'.:.':>', \.,~:;
-- _ • .- .. ,;<;,;:•......:...;.:~.:.....::....;..•.'~,..:...~:.:.!.

• • :. • • ,', 6 _ •• ,:;~ .: ':"~' • - -;:. ,', '~'. ..'

..A more dt'tailed and exact .methUd for calculatini the iteam ~unJp.; ..' .;.. ' . .': :'.:., .' •./:.~::
lion o( a building can be found in the American Society of Heating, Refne- . . '. " . . ,
erating. and ,"ir Conditioning Engineen' Hl!"dbook 01Fu~aJ.s. . ;'. :.....

.-",. -
~. ".'

. .~,!,: .:. 0"

. ,"0": : .' :~ ; ','

': '-~..: ... '. ~'.".~.'....'.~.

. " '.: '. ,I:: '.....
~.,:';. :.~-:;..~:..

. . In (oStimating th•• steam conmmption of ft building, or when comparing .
.L.: :one build;n?, ''-ith dnotht"r. (Oit~id~ration must be given to abnannal beat
.., sources and.' or tOi:le:l. Better than average lighting, elecU,ical offic~ equip- .

. . mt>nt. ~lar radiation. f'tc., "ill reduce the amount of heat required from the .
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beating. ~ystf'm. On the other hand. vmtilatilln ,,;)J I'f"q,iino n"'rt" h(,8t r
,the hl"nling sylltem; this is tnle whether all exhaust illn it; ht-ing U~
out.olide air is bcingilllroouced.

TAILE V,
'EXPOSURE FACTORS

For Correction of Variation in Ratio of BuileRng Volume to ExpoMd Ana'

Wid' •••V.,_
Me. Fli

30,
IlIll
:HO'

. 5llO,
i~tl

,U'(10 ",
~.lIUO .
3.000
4o.lltlf..l
:i.OOtl

, ,6.tlllO
i.OOll
8.t1Ot>

10.uno

A••••••
, ••.......•

Feet., ,

I.l'lll
0.0-f.
O.~~
(l.:.!
II ti5
tl,(lt 1

l\,~."
ll,4,.!
It.4\'
u.~·t
O.3~
O,3~
tl. ~i
H.B

'B~ on • ,tudy "r 60 offi('f' buildin(r" .in ~tr"it. ~ri.:h. H••I l''''lidl'\' II;'" Bull
tntt'nlatiunal ni~lrk't H,·arin. Anc'd:ation. " 'lC.:umputC'd rrom olltsidl.' llimen~iullf of It•• p.Jrtlt.'ll or tli~ tlllilJinJr ••h.>\·" .:' riJ••

nJC"nvera~ builclillJtof 4.00n :\1 cu It clllltE'nt 1M.• an c'x l'c~ ••rt' fa
of O.-W. Tht!' avpra~e buiJdinl( of 2.0H() :\1 l'U ft hclS .1Il I'XI~""lIn' (.lc·1I1
0.408, Fur c'omparil'tll1. tht' la'1oYf'rbuildilll'l h"" O.~) -;- 11.'\ ,:.. :J,~ H it" trl

eXl'o~t-dsurfilct' I~" \'11 ft ll£ "olunlt' all tho' mlitllflr btttldil1!l'

'. For purpo!ll"S uf e$linailtin~ Slt'RIll rt~ll1irt'mE'l1hi. till' ':l'tnl';ln~••tI II( l"J
ings wbuse ralil} of \"lllUIUl'l> i~ ~rt'illl'r than IWI\ tll l'lll' i..II· ,I :"" UIIIIII,.nl

(For mor~ infnrlmtti.lI1 abc'ut Building H":ltil\~ Rt''1uirt>IlI'.'III'" rt'(t'f
to PrO('t'(odil1~s of tht' Intt'l"lliltiollal lJi •.tri •.., Jlt·.ttmj: ;\.;.•.••·Idlillll:

. 1951. pagt' I J6: 1%5. P.l~t' ~(\. ;\JS\l'lhe JDBA IL\ ~UHl)()K.
li\t('~t t'dititln.)



LESSON PLAN OF MAINMAN TRAmmG

THIRD DAY

I. "ReviewDesign And Construction Of Condensate .And

Steam Metering Equipment

1.1 Meter Reading (i hour)

1.2 Meter setting AndRelated Fquipment Review (-t hour)

1.3 Introduction To Steam Flow Meters (t h~)

1.4 Test.And "Repair Of Steam Meters (1 hour)

II. Shop Disassembly Of Metering ~uipment ::

2.1 In AndOut Test Of Meters

2.2 Meter Repairs

,.t

Instructor TBA

(2 hours)



1.1 MeterReading

'!he trainee at this point will be introduced to meter reading.

'!he training that follows require such knowledge. '!he inStructor

w:IiJ. give the trainee a printed set ot meter reading instructions.

1.2 Meter Setting AndRelated reuipmentReview

A typical meter installation will be discussed in detail. Visual

aids such as, comp8n:ystandard drawingswill be used. Field training will

'!he instructor shall e~ai.n alternate waysot measuringsteam

and explain in a general nature the equipmentthat is used. Heshall

also explain whatproblemsexist using these altemate methods. '!he

instructor will also showsomeapplications best suited to the use ot

1.4 Test And Repair 6t SteamMeters



a. Checkscale for binds and/or obstructions that maybe .
leaning against scale tank.

. .
b. Checkscale for accuracy by using a weight of knownvalue.

a. Checkcounter by activating the controls and observing the
rotation.

3. Checktemperature gauge.

a. R.eplacechart, and wind clock each day test equipment is' usr.d.



A. Check company number and statement against field service tag, if
in error circle meter number or statement, enter correct meter
number or statement on the tag and initial.

B; Remove and inspect index to verify that meter index and meter
type correspond.

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

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

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

G. COmpute test result ~s in chart A.
H. Note in column 124 of intest recor:i, Form #62-4915 reason why m"'!ter

was removed from service as in chart B.
I. Ra~r~ test ~esult ~n field servi~a tog and on tntest record. ~o._

,62-4915.
J. Remove test index. reinstall original meter index and secure index

box with two screws to avoid separating index and meter.



•
OONDENSATE !-IETER OUTTEST PROCEDURE

A. Remove and inspect index· to verify that meter index and meter
type correspC?nd.

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

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

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

H. Remove test index and reinstall original index. Before meter i:'1dex
is installerl it will be verified by both the tester and Shop Foreman

_that the meter index and meter type correspond. Certification ~f the
index information is to be logged in steam meter book, and must be
initialled by both the tester and .shop foreman.



c.· Use a .S<X)t1 e.xpansion 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. .

D. 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.

.
F. Inspect all spouts, clean with rat tail steel brush.

Al Meter in service one year or less and test result does not
exceed -l.O~ to ~l.6~.

D.- Repaired meter uSing new drum. All outgoing test results
not to exceed -l.C~ to ~1.6%.



WEIGHT OF WATER. X TEMP •. CORRECIION
CORRECTED WEIGHT

150 lb. Index
.154.25 lb. weight of water

; 750 water temp. ·(Use Chart C)

.9854 X 154.25 = 152.06 corrected weight.
-150.00 index .

'2.06 difference.

2.06
152.06

~f corrected weight is more than index, meter is -.

If corrected weight is less than index, meter is :J. •



(

!,
; Terminology to be used when meters are removed from service.
I,
i
I
I

I
I 1. Inactive
I 2. Noisy

3. Damaged
4. Over. load
s. High Bill
6. Scheduled
7. Scheduled miscellaneous "tag

I
! 8, UnknownI
I'



WATER TEMPERATURE

33° - 4-r'

55° - 57°

580 - 59°

60° 61°

62° 63°

64° -

70° .- 71°

72°

73°

74° - 75°

75°

76°

77°

78°
79°

80°

81°

82°

83°

84°

.9832

.98334

.98396

.9841

.9843

.• 9844

.9846

.9849

.98507

.9854

.98'58

.9859

.9861

.9862

.9864

.986~

.9867

.9868

.9870

.9871



..,.,

Of ART D

~ OONVER.SION FAcroRS • OUNCES TO' POUNDS - DECUfAL EQUIVALENTS .
; (

•
OUNCES .

1 .063 .06
2 .125 .13
3 .188 .19
4 .250 .25
5 .312' .31
6 .375 .38
7 .437 .44
8 .500 .so
9 .561 .56

j 1ll. .625 .63... .. .688 ".69. : 11
12 .7SO .75
13 .813 .81
14 .878 .88

15 .938 .94
16 1.000 1.00

:f ..



SIZE TEST CAPACITY POUND PER MAX. CAPACITY

'- POUlfDS 'REV. OF DRUM OF METER

A 75 2.5 250
B 1.50 5 . SOO

C 225 " 7.5 75J
D 4.50 15 1500
E 900 30 3000

F' 1950 65 6.500

G 3600 120 12000
~

, .
Pounds per revoli.t."l:uu uf ~4\.UIl x 30 revoluti.cn s = - te:st c.a.paclt) in pouudtt.





TjEoSSON PLAN OF MAINMAN TRAINING
R>URTHDAY.

I. ReviewTheory Of Steam F.l.owThroughNozzles AndOrifices

1.1 Discuss Installation Of Nozzles, Orit'ices Andother

Measur:ingFquipment (:I:. hour)

1.11 ShowAdvantages Of Each Type Installation

1.12 ShowDisadvantages Of Each Type Installation

1.2 Explain Nozzle AndOrifice F.l.owAs It Relates To Customer

Appliances, OpenJet F.l.ow

1.21 Calculating Custaner OpenJet Demand

1.22 Estimating OpenJet Independently Of Manuf'actors

Catalog

.. ,.
III. Indoctrination OnThe CustomerServices Department Pro-

Instructor

I. Hauser

(1 hour)

..
Instructor

C. Makar

(4 hours)



1.1 Discuss Installation Of Nozzles, Orifices Andother MeasuringFauiprr.ent

'!he trainee will be shownwhat is required in now meter installations.

Hewill be showntypical now meter installations of orifice meters, now

nozzles, and Venturi Tubes. Visual aids such as Fig's. 1 and 2 will be u~ed.

'!he advantageand disadvantage of each installation will be detailed.

(1) LowestCost
(2) Eas:Uyinstalled and/or replaced
t~) Wellestablished coefficient of

discharge
(4) Will not wiredrawor wear in ser-

vice during test period
(5) Sharpedgewill not foul. up with

scale or other suspendedmatter

Canbe uSedwhereno pipe fine
flanges exist
Cost less than venturi tubes ani
capable of handling samecapacities

(1) High'nonrecoverablehead loss
(2) Suspendedmatter maybuild up at. the

:inlet side of horizontally' installed
pipe unless eccentric or segmental
types or orifices are used with the
hole flush with the bottom of the
pipe.

(3) Lowcapacity
(4) Requires pipe line nanges, unless

or special construction

Higher cost than orifice
:J t~

Samehead loss as orifice for same
capacity
Inlet pressure connections and throat
taps whenused mustbe madevery
.carefully

Venturi Tube
(1) Lowesthead loss (1) Highest cost
(2) Hasintegral pressure cormectims (2) Greatest weight and largest size for
(3) Requires shortest. length of straight a given size line

pipe on :inlet side
(4) Will not obstruct now of suspendedmatter
(5) Canbe usedwhereno pipe line flanges exist
(6) Coefficient of disch~ge well ~st~blished

.' •....



1.2 Expla:inNozzle and Orifice FlOW' as it Relates to CustomerAppliancept
9?en Jet Flow

Theinstructor will ~ight effective use ot orifices to make

building distribution systems moreefficient. Hewill also assist the

trainee in maldngcalculations to determine customer open jet demand.

Fig. :3 will be used to aid :in the calculations.

Instructions will also be given to enable the tra:inee to eatimate,

without manufacture'sspecifications, open jet demandfor difterent

appliances. It is not intended to have the trainee becomean expert

at estimating open jet demands,this job shall be left to the proper

2. Instructions on CustomerContact and Service Policies and Procedures

Theinstructor shall use comp8D1'Standard Practices to :instruct the..... .

trainee on howto meet the public, to extend good service, to extend

uniform service to all custaners, and to answercomplaints... . .. . .
:3. Indoctrination on the CustomerServices D:epartmentProcehsine;of steam

.Heat Accounts-
Thetrainee will spend four (l,.) hours with a representative ot the

CustomerServices Department. Thetraining received there should better

equip the t.rainee to answerbilling complaints :in the future.



OrifICeor flow noull
rqy be instlllled hlrl

Section A,.A A
Conclintric Orifice

Notes:
1. Pressurl·tap holes to havl square and snare comars

and to III frM 0' burrs. TM preSl'ure·tall hoies arl to
be drilted and reamft! prf1llOUstC t~1 ,,"a' llorong
and poIishlnl of the throat. 4 ::'lulJw,th a prlSS t.t IS
then inserted ,n tlte holl, Tt-, final bor:ng and poloSh,,,.
operation snould be clOneaiter t!'e I~,et'tl()fl ot !Ile
plue. Thl plu. should be m.lOl WIthp~'s,ons tor puillni
it out 01 the hole atter the pOl:s!ltnlt an,j mXhi",ng are
completed. After rtmCY., ot thIS Olug .n~ SI.!Jntburr
which milht IlIlelt on the fdil ot 'Ple hele may III
removed by takinl a t3pe,Id Dlee. OfmaDle and
rollinl it around thl I:·.ssure tap.

2. The thrOBt 01 thl noul. ma) ecn\""e 35 m••eh nO.OOl
indies per Incn. No divlrt:.,-err 'S aceeptolble.

3. MMerial to be corrosion '15Ista"t.
ThroM Tap Flow Nozzle

'(ASME PerlonnallC;l Test.Code 6)

L, ;.' Oor L; : (0/4 10')
1:.:.0/2:0/4ior4·.: 0: o'
0/4. z::O,o2to,6', D· 32'
L, "'d/J

R.!.".3.625el 0 I;?~';:
Sd.·R:.'l5d
,I, ·2F·· I"
7'.·. \1~.. 0:' or 7';. .\ 1;'''

y', ell'
5,32" . :;, 15 64" .Jnd

l) O.IOorO,IJd

R. 1.3750 lO'.·

Fig. 2. Dimensional proportions of classical (He"chel) venturi tubes with a rough-casl convergent inlet cone.'
(Source, ASME, Fluid Meters, Their The~ry and Appficati,?n, Sixth Edition, 1971).
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:.N~ME WING SING CHEW (Robert Wgo)

ADiJF..ESS 692 Sutter Street

ACCOUNT NO. SRG 19 12402

STEAM St."RYrt
Supp!"y

. OPEN JEts
..

21,090 {hs lmg.
•• U •••••• DIAMcnff AUMOLVT~~R& ••u~·1 L.••••• I:R HOUR I "Gu••••".rD P•• MOflrlrh ~ MONT""'Y CO"'.'.""'o.

l/S11 I -.
.37/each

-;-
3 90 pe1& I 442 , 16 300

'1 1/16'" 90 '011& 9 /" ,~
1 3/16" 90 Plia S2 52 .4.260
2· >1/16" 90 ps1& 4 65 ,~

·1 111~li 90 n!lliA Q '),;, ?~~p' ..••
METER NO.

r 7 ,n. -,
(1) i/S".Jet

"EMARKS
1 Clothes Prell Htrd.except head & buck valve Shrl/day, 6daya/wk
1 Clothes PreIs .. (1) 1/S11 .Jet Htrd.except head & buck valve 6hra/day, 6dayl/wk'
1 Clothes Presl (1) 1/S".Jet Mtrd.~cept head & buck. valve 3hrs/day, 6daya/wk1. Set'Puff Irons (1) 1/16" .Jet lhr/wk
1 Drea. Steamer (1) 3/16" .Jet 2hra/day, 6day./wk
1 Spotting Gun (1»1/16".Jet .. '

't.br/day:

1 Sleeve Steamer (1) 1/16" .Jet .~" 1hr/dayIStm.E1eC~Iron (l»1/1611.Jet ',' '-
2hra/day.', .. ".. .;

", -- . . ....
:.:

. ,.. . ,'. ~,
.' .

. __ .~"''lD .,,_ .•••..•••-:.=_. _. :."""" '''''':'''''':'''''.-'''''''.~_' .""'.__~==_~~=__~__~.:-~.~._~.==_0&" •• _::~..'.-.,.-r-.
STEAM. SURVEYNAME

ADIJi'ESS ...
,1\C~OUNT NO.

607 Geary Street
TRG 22 26753

SUPPLY
OPEN JET'S

REMARKS
(1)1/2".Jet/ea. Each Machine used 4 hours a day - 1 hour for each load

ALL USED 5 DAys/.,rEEK



LE$OtT W.N OF MAlmtAN TRAINING

FIFTH DAY

I. Accounting

1.1 Why Accounting

1.2 steam Accounting

1.3 Requesting AndClosing Out Jobs

II. Tour Of Office

2.1 Engineering Section (1 hour)

i 2.2 MapsAndRecords (1 hour)

I •. , .f

I III. Job Planning
I, ( 3.1 &luipment Selection! ,

3.2 ~te Layout

IV. Evaluation Of '!raining

4.1 HowCan '!raining Program Be Improved

".•...
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ACCOUHnNG

'roi:Jay'•• ubject, "Accounting". may be defined a. the racordlns and compita-
" •.

. 'tlOD of the effect. of all flaancia1 transactions; that is a.histor~cal
.recorCl of a completed job-. I _ sure. the financial tran.action you Uke
beat i. ca,bing you~ paycheck. However; there is much more to.accounting

' .

."eva.luaUon of past perfomance. ~hi.torical·dat~'.f~r-cOlDpadson .purposes)
. .' ' . ,.

'aDelthe determiaation 'of future actions to be taken by the ca.paay. In'
. ' " ,.- .

.....;'orier"to accomplish the.e object1ves~ ~r' &c:coUnU'na sy.tem is so organized
• j to •• '::. • " • • ", !. ',. ..' - _~.: '" .( "

: to a••ur~ the proper and adeqUate collectioD. ·cla.sific.t~on, recording •.
. . , . ,". ". ~' ..~
accumulation ancl di••emination of financiai and statlstlcaldatl'.

;~ ..
.~i•. ':-:';..; ~".,•

" ~ .' .

; '. : . " ,,: ." ...~.. ' "'~'" :.<:
OUr accounting practice. are dictated by reculatory bodles; necessary for...

: tax ;urpO•••• and ~~qulr.d fo~ efficient operation of the'company.
.: • • •• ',. • "0 ~ ~. • • • .,.... • • , • .J •• ~ • '

. ~. ;.~':<.J::::;'::y.> ": ::>.,\:"", '~"<";'';;':::;. ;:."
,:'A. ,Wh~ Accountl'nl :,.: !':<>~;':' ~. . ...,..

" ·'roCho.e of'you-with little· oi:~~ ~ccouD~ina backgrCNnd. it will ap~ar
. ~'. '. .~. :; • •. t' •. ' • .'. •• . .• .'. . :.. _. .

."'that the requirements of our accoulitins.y.t_ are burdensOIDe and.. - . '. '. . . . .

~trem.1y h~aVy. It look. 11ke a needle.a waste of effort,anyona can
••• the work you have just completed. Why itemize your time and the
~tert.l you' have used to ••~ different .ccounts. Well the breakdown

'. . .

It•• by item to the variou. accounts is required by the Public
'Utilities COlllllllaalonand for the 'efficient operation of the company •

. .
Poor accountiaa by people 1n the field, doinl th,econstruction work.,

I •..causes mi.understandlng with the office personnel. To repeat, operat-
.lng people in the field cannot see why it t. necessary for them to



"'., _.I

people cannot see why the operatinl peo~le cannot or will not take the

ttme to provide the records the office ,needs to do its work. ;his m13-

The accoUnting practice, followed by our company is prescribed by

the reculatory commissions that have lesal jurisdiction over public

PubUc VtUitles CoaD1saion (C'.P.U.C.) au ,the,Federal Power

~ommission(F.P.C.). The accountina sy.eem prescribed formally
, ,

codifle. a unifo~ system of accou~ts Whlc~ is de.ilDed to provlde
the sa•• accouatiaa practice smonl' all publlc utilities. You may
have heard, ''Ve use a unlfo~ system of accounts.·~ This is where

the expression comes from. Now the pr••c~ibed syaee. lives the.•. . '

.;
kind of accou~tlns data which' shail,be available to assiat them in

their~ecula~ory duty. It has been said ~f the Public Utilities

COStisaion. 'that they say, liDo your accountina ~r way,;80 we can

understand it."The uniform system of accounts p~escribes the

.£ol1o\7iol:

a. A title, number and definition of each primary balance sheet,
"plant • income and expense aceount.

c. General and specific instructions relating to accounting
(. practices.
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.." .' All prescribed accounts are accoa.panied taydetailed instructions ••

: to type of trauact.Ja'. 'to. be recorded in each account. Represent-.
'. . ". . . ,"

• .: ,I

ative lists of item. a~~fdnctiollS iaeludable in differ.or 1ccoun:s

accounts and records in addition to tho.. prescribed by the regula-'
'.. ~ . .' . . .

..tory bodies.. Wehave·.stabltshed our own'internat' accouQting pro-
.; .

....: ",:',cedure,' 'interpret the re"~lu and _ke o~r ownfa rIDof our periocllc
...... '.';

. '. ~
'. , ....fluQc1al aQ~operat1as reports'.

.~
The~elU~at~rY c~is.ion.re~utre.

'..'
..:,::,"tbat our' reports to thai can be ·traced ~1rectly to the account ins

. ,.:." ..: ~) .', '., :.,' .. ~\..-~
. tecords. ~"':"::':.::'

./ !;.:'<~;~~':,J; .,.' '" . . . .,.

III other' words we have to be able to prove to the cOllllllissionthac
' ..". . ",' .:.", ~,'-.. ': .

'1M actuall~ .did· the' work'.thac' our records .eat to the cOllllDi.uloli

. sbow. Thisaeau any :'::_~:t-job that you have worked on can be traced~ . . .. ~. .. . .
'. f ,..1.':::-:...... . .. .:-

1n our accountiol recorda •. ;Th. Qdliul requisitions for macerial
• • ,; I. •• ' •

.~.::'." .:.
. .•....

.2.. Source Data . ;.:

The lource data that belins the accountinl cycle originates in our

ca.e, wher~'you work, the"Gas Operating Department4 Your foreman

will write or have his clerk write a requisition for materiai. He

"vt.ll submit 'a time report for each employee workinl for hi... The

.equipment used, such as truck .11eale, trenchers and backfiliers

Will b~ reported. As these reports are· received by the accounting

department froca throughout the cOIIlp&ny,'they are summarized by type

and become the underlying support for oae or more accounting entries

that allocate the dollar cost of that 'particular report" For
I



"
.\.,.
"-...,.

..•..-,,
·f~..;

. .
worked, a brlef descrlption of the j~b you worked on, the job numb~r
aDd the account. your time iho~ld be charled to. Thi.· ti~~ rapo:t

become. the basls of two accounti~1 entries:

~'". -~.'
'employees and.all departments who are requlred to submlt source

..' '.. r":~.It: '••-
.:". !•. '.....

. ' ..the detailed accountlns recorda which show a codtlnulns inventory
. .

by tyPe of property uait and lU instalied COlt are of sr.at irilpor-

,.,'taace to.the c.08Ipany. ~es.or tmits ot property:.are100 reet
..:'. or~" dist~but:i.~ main, .50 're~ of 6" distribution~, a steam

'-.~ ..••rvic., a steam meter, ete.Th ••• r,cords represent the prlncipal
'.' . . . . . .

Portl~a'ofour 'a. rate ba.e--the ba.t. for 'our sa. earninss.
• •• • • ': '..;' '.~ a

you ••y know, the .arnins. of a public utility are limited by the
.Publlc Utilities Commlss1qd~ .the earnlnss allowed (called rate of

. .
return) are'lenerally ar~iv.d at by d~terminlnl the interest cost
of the ~Omp.ny'. debt plus'an allowan~e for return on the investment
mad. by our stockholders. Froa the eamins. so a~~owed we must pay
1~terest o~ money borrowed to 'install;'<~"maln.,· dividends to atock-
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Accurate records may save co~siderabl. emb.rr ••••• at ye.rs lacer.

For iastaace, if 'in • r.te c•• e (we ar •• sking for more •• rninls)

tb••••• ti•• ar. compared. differences b.t~ea the cost or aimilar

jobs may sbow up. Thes. differences can discredit all of the con.

struction records, and it can be made to appear that the ~~loyee~
of tb. ,as company were deliberately try in, to ,et aw.y with som.e.

'thin,. Actually "all that h.ppened was careless reporting of con-

.Your company is on•. of the lar,est property taxpayers tn the .tate.

in lome counties'it ts tbe larse.t taxp4yer. Our property =ecords
·for. the basis for the calculation of our property taxes. depreci-

ation accrual. and iasuraneevaluation. We wish tQ pay our falr
share of the taxes. but .t the .aIDe ttai.ewe do not want' to overpay

'0 ~peratiQIStati.tics
Up to'this point we bave been talkins about the'accumulation of

'. "financial data. NoW lec's se. bow these sam.e statistics can be
. .used by. our ~nasement. They will compare the costs of your divi. I

lion's operations with those of the other divisions. They will
~oapare'our company-wide costs of operation with those of other sas

a. Auditing
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Preveatton anddetectioa of fraud.(1)'

(2)

(3)

(4)

~~l~al. aad' t .••prove.eat ..·of' inter~l ·controls.

. .
, Su~ey. of personnal and office •• thods to see. thae. t.hey

~. r.· ., .••

. • ' .reiD c~aformlty. With 1D8nal"~Dt poU.cles~

•
" ..., ~. .

The.laternalaudlt repor.t provide. maaaseaaentwith aa assuraDce
" ..'

'", !~~••.•.

... ;....,::;. '..'

.coDtaia.~recomaendat{ons for chani•• either lD current manage-
~. ' ..

"Dt policte. or .•tepa required to prevent'fu~ure nonconform-
, '''~: , . .', " ,

':',.:.;::(";~-;,..·aaCe··~~h.SUch:policte.: In pthe;' ~rds. 11&I~other
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0,' .:. ~ the owner. of our cOlllpallYJ the atockholders. Coapar1aoll 1s made
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-, Main InstallatiOD includ1Dgall acce•• ory, items
(valve•• expansion joint., 1II&Ilhole•• trap •• etc.)
Service Installation' ~',..... ..,' '.' "

l
.4502

..•
. 4505 r;·,... "-, " .'t·· .-'.~....

\ ., ~.
\: '

4801
,4802

4805

. , '

Repair of Mains inclUcUngall acce.sory items
,Repair Service. (partial replacement)
Repair SteamHeter. ' '~,",

Units of Property
capital vs. Maintenance

•To determine whether Capital or Maintenanceaccounts are to be used
. for the replacement of' main•.~l"es t expanaionjolnts. atc.. it will be

, .
nece••ary to, knowwh~ther the length and/or size of replacement repre-. '. ~;.. _.,. '

sents a unit of property or les. t~n a unit of property.

-Units of Property
4" Main and Under - 100 feet: of continuous pipe including

accessory items
50'feet of continuous pipe including
acce.sory items . 'C.,

.. . ..
·1tep~cementof valves t -expansicmjoints. etc •• '4" and under shall

.• :J . :
be charged to the Mainte~nce Account.

, Replacementof valves, expansion joint., etc., 6" and over shall'
be charged to the Capital Account.
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2.1 EngineeringSection

Thetrainee will spendtime in the Engineering 5ectien. There,he

will be introduced to job Preparatien Procedures and rules that relate

2.2 Maps.AndRecords

'!his training will showthe trainee howrecords that he maygenerate

are kept en file. Waysthat these records are used will be highlighted.

Theimportanceof these records will be stressed. It is intended to

impress en the trainee's mindthe importanceof makingaccurate records

3.1 EquipmentSelection

Theinstructor will present a proposed job. Proper tool and equipment

selectien will be requested of the trainee. This is planned to teach the

trainee to workwith Very'.little supervision. Hewill at times (emergency

'ccnditiens) be required to perform without supervisien.

3.2 Site LaYout

Thetrainee shall. be required to plan a proposedworkarea layout.

Instructien en the layout of a workarea will be given before hand.

4.1 HowCanTraining PrdgramBe Improved

Theopinion of the trainee will be seekedat this point. This will
'\

be an opendiscussial with his supervisor. D.1ringthe discussial, ways

to iDprovethe Programwill be sought.

4.2 ;EKplainAdditional Training ToBeReceived

The future training to be received will be brought out. If the

trainee has questions .or should think of areas wheretraining will be

needed and is not provided, his questions will be answered, and 1£ possible,

arrangementswill be madeto provide the training.



The Steam Serviceman MCIlthlyAssignment Chart. outlines work training

to be recieved.


