
A S'l'UDY COVEHitm S,~RVIC.t::S Wl'J.'H r-:STIMAT,~D OPm.ATING COSTS 
I I 

OF v. P. I. m•!A'rUm AND POW~;R PL.AMT FOR 'rH:~ F'ISCAL YrJ..R-L 

Approwd, 

1940-1941 

by 

MASTER OF SCI!!XCE 

with majOI' in 

POW~R AWD FU1:ll. DG11ntUtil'fO 

In charg;, of Vijor wen ' 

Virginia Polyteohnio Institute 

}Aay, 1940 



•l• 

COW'lEl?l'l'S 

Acknowledgmtnt••••••••••••••••••••••••••••••••••••••••••• 4 

Introduotion••••••••••••••••••••••••••••••••••••••••••••• 5 
it.Tin o, Llwrawre ••••••••••••• •••••••u••••••••••o••• 6 

oo,t Dtsvl'buW.•, 1940-lMltHUUtUHhlUtlUtUUO• 8 

Eo--o now Charle•••••••••••••••••••••••••••••••• u ,. • 8 a 
Coat DiaVlktld.cm., 1918-lll9uu u• u u uu uu • u u u • • • 9 

lil---.tiNI Expendtwee, 1...0-lMl .......... ._,_.., .. .__.,... 10 

utal !Jaqlentlture•, 111a-11a•••••••••••••••••••••••••••• 11 

~1 Dilfff•tatl• and lllWntlol'J' Coet lhe•'i••••••••••••• ll 

.AntN&l Dl,.._tatl• • fuaple 'O&le\lla'ilaauuhuu,u••. 18 

Cost ot Coal - '•plaxiattcm ••••••••••••••••••••••••u••u 14 

Cost ot Coal• Bstima.tion for 1940•19411••••••••••••••••• 16 

Explamtion for ~nditwea, 1940-1941.................. 18 

Sleotrioal Charges • .::Xplanation of letmtion........... 19 

Eleotrioal Charges ... Actual for 1938-1939,............... 21 

Bleotl'ioal Charges • '~atimtion tor 1940•1941 .......... •. 22 

Appalachian I5leotr1o Power Company Re.te L. r .... ••••••••• 23 

001np&l"iaon of Rate Schedules• SG.Jnple Caloulationa••••••• 24 

Weather SuJ"9'8Y••••••••••••••••••••••••••••••••••••••••••• 26 
Steam Generation tor 1940•1941••••••••••••••••••••••••••• 26 

Steam Generation• Sample Calculations................... 31 

Steam G-ene:ration l::stimate for 1940-1941••••••••• ••••••••• 33 



COlf'i'F:liTS 
(btmt&uil) 

Ce.loule.ted Mc:mthly St.am Total.a, 1940-194lo••••••u••• M 

l\lWyol" Aab ~otor Teet • • • • • •. • • • • • • • •, • •. • • • • •. •. • • • 36 

Huwyor Alm HijeotOI" '.Dtat S'bta.m Calculat:t.on1............ 36 

H6ating Syatam - Sample Caloulaticne, •••••••••••••••••• ff 

COlllpU'1eoa or Steam Total• 1938•1989 and 1940-1941 .. •• • 19 

Sot't Vlater Se"104t ••• • •• • ••• • • • •• • • •• • • •• • •• • • • • • • • • • • 40 

Recoimuendatione tor ~leetric Sentce ••• ,............... 41 

l<eooDJ11&ndatiana f'or St.am S.l"Yioe •••••••••••••••••••••• 42 



OOITBITS 

'fablee and Fig\lffe 

Station Elsotrioal Load 1954-1942 ••••••••••••••••••••••••••• 

Eleotr1cal D1ttr\'but1on ••••••••••••••••••••••••••••••••••••• 

Blackaburg, Va. Weather Reporta 1938-1939 ............ ••••••• 

Blaokaburg, Va. Weather R6port c~..,. tor l95S-i.989uu•u• .. 

High Preeeure Steam Generation 19SS•l939•••••••••••••••••••• 

High PNleuN SteUl Generation CVW tdr 1938-1939 •••••••••• 

High Pnaeun steam Generation 1918-1919. • ••• ........ ••• •• • • 

High PNl8UN Stou Diatr1bution Cul"Ye tor 1938-1939 •••••••• 

Low Preaeure Steam 1938--1919 ••• •• •••••••••••••• ••••• •••••••• 

Low PNaeure Steam Cul"ft tor 1938-1939 ...... • •• ••••n .... • .. 

Heating Requil'8mitnta•••••••••••••••••••••••••••••••••••••••• 
Heating Charges, 1940-194:le••••••••••••••••••••••••••••••••• 
Coal Coneumpti-., 19S8•l939••••••••••••••••••••••••••••••••• 
Coal Consumption Curve tor 19S8-l939•••••••••••••••••••••••• 

Water, 1938•1939•••••••••••••••••••••••••••••••••••••••••••• 
Water Consumption Cul'ft tor 1988•1939••••••••••••••••••••••• 

Campus Map No. 1 
In Pocket on Back Co,rer 

Campus Map No. 2 

1 

2 

I 

4 

I 

8 

' 
8 

9 

10 

11 

11 a 

u 
11 

14 

15 

lnwntoey Table••••••••••••••••••••••••••••••••••••••••••••• 16 



ACDOWLEDGM l~ TS 

TM tale ~i• op,...,_l"1 to 1lb.aak: ti. 

tollow!ng tv their aeele1anoe 1a h 'Wl"l.14ag ot Ud.a tlllal.at 

PJ'ot'eeaor ~v. T. ;;.1.lia, Bead ot the Dtpartaat et 

Heat and Powr at Virginia Polyteolmio Inet1tute, tor ale aay 

ftl\l&ble oritio18118, euggeatione, and pun.l usistanoe, 

Mr. B• G. Bl'ooe. V. P. I• Centn.1 Bee.ting and POHi' 
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DlTRODUC TION 

Th• o'bligaticm to "nder adequate eenioe at reaeonable u4 

nondieorim!.atcr7 ntea hu long been NOop.lle4 u a duty or all ente,... 

p.r1•• atteot1ng publio lntereat. 'J.'hia 4ootrt.ne, ••tabliahe4 early •• a 

prinoiple ot 0011DOD law_. hu ite et1'eot cm the oentnl heating and powr 

plant ot the Virgins.a Polyteohnlo lnatitu•• 'l1le ..... nt expauim ot the 

plant ha• _., the t.nrar••• auil&ble tor budg9t ••ti••• and cl•Mrt-

mntal blllb:lg• ftlU1tle11 ad c.reated 11b, nee4 tor•" perttnent clall.. 

At pnaent then 18 110 a1ffl'8&ll7 aooepted met.bod tor an1fl.JtC 

a.t ooet ot power or 1:11• o1Jber .. ns.•• Sa petloa, tor Neh ayatea 

preeenta ite on llltir1oate pro'blem &Dd re111ln1 ln.4S:ri.4\al attaafd,cm. 

Sinoe the ln.atltuia woul.4 be toroed to 'blay eleo.,1•1 energy trom a pubU.o 

utility, wre it without taoUS.tl•• tor generating eleewS. enera, lt 

seemed logtoal w .,.. theee ""1" oha.rgea on th& t ot parobalNHI •l•ovioal 

,. -

Wl th more ccmatru.otion a till tn the ottt.Dg, l t wu ••• 
a.dvia~ble to •• the eathate ot flt.- Nrrioe ohupa tor the r'teoal 

yvu 1940•1941_. prlOI' -to whtoh all the propoeect &441t1ou under ooutne• 

tlon. w_re 1Jo be OOlllplete4. 

The baa!a tor the eathata ot ••n-ioe C1M.rp1 tor the ,eo 

1940-1941 •• the plan't NooPCt• tor the oorNapoacU.ag period ot 1988-

1939• to 11h1oh the propo•cl additional •nSo•• .,. added ud trom 

wh1oh the oaloulaticme tor th• yeu wn ••• From tbeae data, and 

the trend ot curve• de"9lopecl, a ••"1.o• oharge ••tillllte deriwd. 



RIM i::W OF LI T'..:RA TU RB 

l'll• moat eompl•t.e W'Ql'k relating 'io the topic o£ powr plat 

Nnio. ooau iaw1tigatecl 'b7 tile a.utave was "Jot.a c tie De11gz). f#. 

Steu Powr Plu.te" • 01 o. A. IA•'talU.&", Prote,aor ot -..baat.oal 

~ia•l'1ag Dtalcn, Untv,u•alt1 ot Illlaou. Fr• tilt.a tna~ thl 

athor1 obw.1-4 Wo,-.tioa on bo~ 1- teeu.io&l ud eooaomle 1W. 

ot the11' problea. nu ~· .. pu.bU.bed, ill. FelJrua.rr, U,1$• d4tlft1 Into 

the inwataat. 001t pel'04Jatagea ot •....,. of Aarl.HD.. 11»,a ,-., 

etats.o.a, glvmg tug~ 1•, and a.nrage ftluea ptrtaillillf to la4, 

etruct.ua-H, et.am pure.ton, eleotrl•. CllJ:teNtore, ... ud ~11.ueoa 

•1t.d.p1111,nt. A wry 'ftluable table tor obtok:ing ooat ••ti••• 1• 

also inolwlN. 

Siu• tM ooat o£ •leotl'iul eDel"Q 4eli'9 ... at tblJ -1toh• 

board ia a atudarcl of Judgbg the diJ1iga or ••• pt,'llllltr aatione, 

ProteaaQI' LtnataU.r 41HUNI a.t longth ~l tho terma ..._. 1._ 

enterllig iuto th.a proble,i t;>!' detemlnhA& the ooat ot powr., giri.N 

average ftlv.ea ot pel'Mn:tage1 in -.., lwlt.lla.Doe•• to,ia 1aappl4t•aw4 

l>;v t.:Ole• ot data gatb.en4 f>J'e>m repNaentatlw ••• powr plant• in 

the UniW Stat.•• 

1n prff10\la Yl'N'•, two tbo•• hi.fl 1-e •itteu b7 POHi' 

and :F\UJl r'ellowa on to,1oa ail!d.lar to that 'beuag pN .... w, Sa 

theaia. Blaolanan aDd Luta vow "Coet Diatl'il:au.tS.. a.t the v. p. 1. 

O.ntral. .a.a.ti.Pg and Pawr Plaat tor the Year 1937•1838" • au 
Cwm:S.11clu111. Gecld», u.d S&u.ndera vote ""· Coat Study ot the v. P. 1. 

Power Plant tor the Calendu Year 1934"• The• two theeee varie4 

1n mny respeota 1'rom thia thesis. 



First, a ooapletely 1tealad bwntoQ' tor the powr plant 

is inoluded tor tu tw•• tt.111f. Seeond, .. '1lt MjOI" ftl"f.ation, 18 

that prerioua atudiea wre 'b&N• • 1111a heat enero par ,-ad ot ate-., 

whereu thla atwly pnaenta aamoe ohargea balled on purohuie4 coat ot 

eleotrioal energy., Third,. the other atu41•• inffatip.ted Hnio• oharp 

tor a period already in th• put, whereas ttda study attempts to cletel'ldM 

coat tor a ta11we ,.rt .. ..,.,• p111t.41ata an4 oalo'Glaw4 a.4d.ittaaa. 

"EleovS..al POIINII" lquip1111nt" by tut.on, pabU.lhed tn 19U w.a 

helpful from two atandpomte1 ... 1,., "C':l'ctiac pNeeta.U• ot A•• 

in a gaphloal tora an4 •• en • ttton v • tile eoonomlo upeot ot tba 

thesis. 

Chapter lII ot tu''bOGS dlaOUHI tbo 1lpitiNnoe of load gn.pu 
and pertwnt to their ocmwuotton, an4 the lut ellaptier c•• 
wry thorougal7 into aueh 11»• aa the pl'imiple et rate matln&. 

eftluatla ot propviJJ,. C.pl'Mi&trlta, •...-ta• ot pertol'IIUN be-..11 

different typee Gt 1tattma, and raws an.d •tho4a ot selling •nloff1t ·. 

"E:ogluertng Eoonomt.oa• l>y Grant -.. oonaul ted trequnt1y M 

an authority tor f1gvlng aoat of the coat data. 

hpple1Rt.u7 to-. to,egobc .,.,.,. ... , wn wo\naU.tina 

pnpued 'Dy the Feileral PowrOOllldaal•• 'nw tirat ot the"-. 
entitled• "Ra.tea tor &ot,,So Seni.oe to C011118J'Olal and lndu.avtal 

Cuatomsra" • 'fhe other •• entitled "Coat ot :OietrU:natt.cm ot 118otr1o1'Y" • 

From tbeae tu author• obtained u Wea ot bow the Feural Powr 

Commieeion attaokecl probleme 1im1lar to their om. 





year 1958•19391 

POWl£R PL.AW! 

VIRGHUA POLY'l'!OffflIC INSTITUTE 

1988-1919 

General ltltptntt taN• 
In .. 1"4ePl"•• .. l !!lltpen41 tve• 
DlpNet.a~• + .Awnge Ia•re•• 

Total 

Charge :tor •1•tvto•1 energy tor • tl•al y,ear 1138•193t• 

it purchaaed frn title App&!Mtliu 1i.ewlo ,~,. CoapmJ' 111Mier nw 
achedul.e L. P • • 

~atimated ob.arge for steam pmrateda 

Steam -.. pae,awd at •• ••tt••• rat. et 9108 pouuda 

per dollar. or 10.98 Nfti1a 1)81' tlU)Ulll.lltl poad•• 

rre.oe;s • .,s 
1.s&a.24 

Fll,6?8.24 



ExptruUtveec 

BSTI31ATriD ll'P!i;'N011'URBS 

Depar--.t ot Beat Md Power 

1940-19'1 

S&larie•••••••••••••••••••••••••••••••••••• 
We.p••••••••••••••••••••••••••••••••••••••• 
Otllleral bPll',l7l (ape"'-al labo,,) .. u•••uu• 
•~l-•• •• • ••}• • • •·• • •}• •• • • • • • • • • • • .· • • • • •• --····•·'--· ............................ . 
01 I ..Sz:at1-,. ••• ... • .. ,••••~••• u,•••••• •••••••• 
Ottae• ill,...11•••••••••••••••••••••••••••••• 
1-l . . . . ... ·: •. ·. 

Bart (~) .•«.lo•• .............. ~•.~•••• 
. lot.'.b ooal.••••••••••••••••••••••••••••••• ott, .. ..,,,. ............ , ....... ... .... .. 

11141--.l ... ................ · •••••• 
La'llit.f• CJ.•~~I,, DlaW..tiacu•.••nu~u o-... $\afpl'-f •• .... ,.,., ...... , •• •• ..... . o•• -••-1.••u•u·• ........... ·~•o ...... .. 
Gtt'IM ~,_.~ .. , .. ~.,.~ou•••·•• .• •• ;. o-... -.u ... -. ............ _ ............. , ... . 

O..nl a.,a1r •• ; •••••••• ••••••• •• , •••••• o-. •. ._.. ................... .• ,,, ....... . 
Ottl• l\lltll••••••••••••••••!•••••••!••••• o-., •• ,,1 ............ , •..•.....•.•.•. , ..•. 
Oiae, lf&:w,iala,,.,, ••••••••••••• ;,,,,.,,., 
Othor Sq91paat •••••••••••••••••••• ~~•••••• 

• 1.,10.oo 
10.00 
I0.00 
10.00 

.J.76-00 
1&0.00 

, 1n1.ao 



AC rtJ.AL BIP~DI TURES 

i>epuiaraat ot a..• atl Powr 

1958-1939 

Sa1arte••••••••••••••••••••••••••••••••••• 
wage ............................................... . 
General :Repair• (apeol&l labo,o) ......... .. 
'frawling•••••••••••••••••• ..................... . 
11-anaportatt-. ..................................... . 
Coumunioat1-. .......... ~• .. •••••••••••••••• 
Other &xpen••• ................................... .... . 
Fuel Supplie•••• .................. .. •••••••• .. •••• 
ottioe SUpp11e•. • ••• ••• •• ••• • ...... • ......... . 
Mtdioal .-ad Labon.toq Suppli•l••"'u•••u 
te.\8'1dry and ns..weot1.ng SuppU.ea ........ .. 
Otbtu• Suppli••• .. ·• • •• •• •, •• • • • •• • •• • • • • ••• • 
0th.er Mlt&l"te.le ......... , ........................ . 
otf S.. &quipment •• , ••• • ...... ••, • • •• • u u ••• 
Other !quipmnl ............................. . 

In ter&,par•n tal P.acpendi tul"e11 

Gtmral Repair•••••••••••••••••••••••••••• 
Other Expense••••••••••••••••••••••••••••• 
Otfioe Suppli•••••••• .. •••••••••••••••••••• 
Othe.r Suppl!••••••••••••••••• .. •••••••••••• 
Othe.r Material.•••••••••••••••••••••••••••• 
Other t,;quipmnt••••••••. •• ••• ••••• .. ••••••• 

Grand Total 

t 4,248.M u • .,..oe 
11,.66 
196.82 
172.48 
107.61 
102.oe ,1,1ea.e, 

11.21 
16.20 

101.01 
z_ea1.1a 
4,788.82 

55.50 
2,309.44 

m,zsss.'9 

1.016.M 
2.00 

1a.oo 
4.60 

1ss.oo 
142.00 



ANNUJIL D!sPRGCIA'l'lOi AND UV!J,'lffORY COS1' sm;;sT 

The straight line method of depreoia t1on ealoulaticm wu u•cl 

1n thls the111. Thia met'bod baa the appl"O'l'l.1 of the Uni t.d Sta tea 

Treawry DepA.rtlent with respect to income tax retvna and lnYOlw• 

tewr dif'f'ioul ties ot oaloula t1cm then th1t tlsed percentage or •inking 

fund n»thoda. 

Ave~ iaiai,rest ,_. u•ct beoaua of 1ta 1131.pliOS.t,' and 1ta 

adaptability in the pnsitnt problem. 

lt wUl be not.ed in the ium.ual ooat 1b.eet iihat then hu 

apparently been no pl'OT1tion mde for alw.ge value. 'Machinery sllOh 

a.a und in the power plant has a aa1ftp ftlu• or appraa:imately-

5 ,er cent or the t.at.td.e.l eoitt .,..,.1 coat will alao run about 

5 per oenil. The ainoe the UlO\mt to 'be depreoiatecl eaob ,._,. 18 

depnoia tlon ptu.a Nll'lOftl coat milllle 1a1-,;e ftl• d1TU.ea 'by the 

life of the equipment 1n yeara, both. aa.lftP value and n..,.i 

a.re included in the caloulationa. 



Alm'U.AL Dfi:PR~IA'?IOI .. UD ll'l"'.ili.~ST CHARG~ 

1 liar1'ill>v1. Uaatlw S teu &ncl». 150 kp 

PJ'41UMni; ftl\18 ,: •est • auml'.ier Of ,ea.r• In •e,nloe X 
yeuly dep.reolatlon. · 

$0.00 • i4.665.SO - (20 x $22'1 .17) apprmd.matie 

Yeul,- "18,,...J.& ticm. • coat / U\IIDbeio ot oatiat9d 
years ot service. 

'l'o-tal aamaal. ooet a ,-uly flepnoiaUOll 1: &ffr&p 
1n 'be t'tUJ i 



CO l' Oti' COAL 

Japlua:bl& 

From test data and exper:lanoe the naporation ot Stieu O.mratar 

No. 4• using ha.rd o•l• ma7 be taken u •wn pound• ot eteu i,er pound ot 

ooal. Then• knowing th• naber ot pounde ot ooal tlncl 1n 1938-1939• 

the nwnbttr or pcmnda ot et»u geneftted during 1:hllt yev ,.. determintd. 

. 'l'be eumation of.' all eteUl generator ater nacU.nga during the 

yae.r gave the total nuraber of pound• ot steam generai»d at thlt plant. 

Subtracting tho JNmber ot pounda or awu generated b7 thlt hard ooal 

from this total leawe thlt ~I" of' pounds of ateu generated 'by aott 

ooal. This ftlua divided by the total aof't coal uaed during the yeu 

gives the average napol'atiou tr• aott ooal tor the ,ev. 

Eftporation fw Steam Generator No. & will appl"ad.•te 10.s powide 

of steam per pound ot ooal u ahoa. 'b7 the expermnta ot DeB\18k and 

Diamond oondw,i»cl during the winter or 1989•1940. It la tbeNtoN ear. 

to assume the. t 10.2 pounds ot •ter per poUltA ot eteu Will be a ooue,..,.,.. 

tift estimate tor the owl'411 awrage enporaticm trom aott ooal during 

the year 1940-1941. 

Since Steam Generator ?ioe 4 1a th• only unit burning hard ooal• 

and it is in oontinuou u•• then 1t can be expected to 'burn approxbately-

the sai-. number or pmmds of coal ln 1940-1941 u lt dW 1n 19SS.l939e It 

followa that the steam generated trom. hard ooal. 1n 1940-1941 will eqU&l 

the e.ppro.xtate number ot po'Qll.da ot hard ooal ueed in l93S.l939 lllltlpU.ed 

by the &ftrage ••pore.tion of the steam ~•rater. 

'l'he total steam trom aott ooal ie equal to the estimated 

f'or the year 1940-1941 (as oaloulated 1n another Notion of th1a thesis) 



minus the steam from hard coa.1. 'then the steam trom soft ooal divided 

by the evaporation of steam mul M.plie4 by 2000 gives tht total nuni>er ot 

tons of ooal. 

Tb, cost of hard ooal ._. taken at $1.00 per ton including the 

trucking oharge• and the eoat of sott ooal at $4.10. 'lbeee r1gure1 

represent ourl'ftlt prioe•• 

The total ccet ot coal ia f1nally fwnd by adcHng the cost ot 

hard and 10ft ocal ... ehown 1Jl the to1lordng ahe•t ealeulatione. 



Year 1938-1939 

iSTUIArIQl; OF COS'r OF COAL 

FISCAL Ylli 

1940-1941 

steu trom "bad ooal.1 

Leoal ooal 1n tou from ?able Xll a: 2000 x ..,._pcra.tior.t. 

per p0\ID4. ot ooe.l 

61 5961 896 X 2000 X T 121$421 610 pounda 

steam trom eoft ooa.l 1 

'l'otal steam t"l'om 'fable V ... eteu b'om hari ooal 

80111 8'19,000 • 92,142,530 • 209.,016,410 pwnda 

Pou.de at ateu per pO\md ot aott coal.a 

tear 1940-1941 

Total ateaa tr• aott ooal d1Tide4 b7 tbe JP.Biber ot 

tona of aott ooal trom Table XII x 2000 

209,086,470 / 2,048,510 • 10.2 pounde per 

poU1Ml of aott ooe.l. 

Steam 'bo be pnerated by ha.rd 00&11 

Hard o-.1 nrapora.tiOI\ x apprmd•w number ot tou 

ot hard ooal uaed 1n l9SS-l9S9 x 2000 

7 X 6000 Z 2000 : 84,000,000 poun.d8 

Total eteu trom soft ooe.l 

'1et1mated steam tor year • steam. trom hvd ooal 

469,963,068 • 84,000,000 s 376,963,068 pound• 



l'otal soft coal, 

::,team rrom so:f't ooal d1"'1d•d by the product of th• 

eT&pore. t1an d: steam P,P pound or sett ooal x 2000 

• 10.429 tons 

Total cost or ooa.l 1940-1941: 

Tons or hard coal :t oost per tau + torus of aort 

ooa.1 x ooat per ton 

sooo x n.oo -i- 1s.429 s ~•~10 • os1.u53.90 



&XPLA!JATION OF EXPE't1DITUHES 

l~ISCAL Ti.A..T?. 

1940-1941 

It will be ... .from the fflll'U"iBOD of the lKQ.1941 expnn 

sheet with ht .fl"CD 19.is-1939• wbieh -.. supplied by th• trM.ann"9r•a 

off1oe, that tn. •jor OM.DC• 1• in coat of fuel. Thia wa.a lie.Nd 

cm the following points, 

'lhen ha• bNn no elumge 1n the plu:t perao_.l. 

Repaizta to 'the latnt additional nit will be a minimu.m. 

Repairs to 'the old uni.ta Will be substan1d.ally leHe 

Since fuel oostftl'i•• oonaiden.'bly, a de-bailed -.plaM'l.loa 

o.f thia 1'bal 1• l.noluded in let.:la:llatlon of Coat Q1: Coal tO'r' Fi••l Year 

1940-1941. 



8S rnAi'i~D ;:L';C TlllCAL CIIJ,.RG rn 111;0 PHO i.mc 'l'ION 

FISCAL Yr:.AR 

194.0-1941 

'!he el41otr1oal load for the tisoal year 1940-1941 -.a estb:atod 

b_y the use of a kilont.t hour trend ourn, Figure 1. De.ta for this 

oune covering the patriod rror,1 November, 19M, through 1939 was talatn 

from the daily plant repo,.ta; and repreaents a tabulation of a.11 reliable 

infon:a tion ainoe tile organization of tbe report ayutem. Data for 

the continuation of the olll"ft thl"ough September, 1942, -. d.>tained 

by adding the oxpeoted abnormal load due to the addition of nsw 

buildings to the normal increase from the trend cUl"'ft• 

'!'he aoouraoy of thil est1•te depends upon the diwrsity 

factor of the lllillW buildings and whether or not the recent expansion 

has im.terially affected the trend of' eleotrioal production. 1'he 

authors believe that a.f'tor this year normal growth will be nawecl 

both in the electrical load and steam. consumption. 

Peak load estimates wre made on the basis of' probable increase 

in eleotrioal cooking and light:lng loads as baaed on inf'onation as to 

enrollment and :mw building projects. It was found tha. t thore are 

several factors contributing to eleotrioal pee.lea and that preT1ous 

:reoorde cannot be uaed as an indication of furthltr condition•• 

'l'his point 1s oowred wder recor:ll!Bndations for eleotrio ael"Tice. 

The charges for electric energy wre taken tram the rate L. P. 

of the Appalachian r}lectr1o PCIW'e.r Company. Other ,rates •re 



1nvestie;e.ted but for the type of load lmd loa.di.nf'.: oondit1ona encountered 

at the v. P. I. power plant the ra'to L. P. proved to be the most 

eoonol!'J.cal. 'l'hus with the cost of ttleotrical energy established at the 

bus bars, it 1s possible to werk 'be.ck tb:rwgh the various unite and 

obto.11-' the cost of steam. 



AC'J.'U.AL CH.&liGi FOR POWI.I 

1938-1939 

Appalachian ?'!leotric Power Compu17 

Rate L• P. 
(Large powr) 

Month - Load (kW-hrs) 

July •••••••••• 760 ••••••••••••••••• 258,160 

August••••••••• 112 ••••••••••••••••• 259,680 

September••••••• 880 ••••••••••••••••• 198 660 
• • 

October •••••••• 980 ••••••••••••••••• 32"1,660 

November••••••• 1000 ••••••••••••••••• 8191700 

Deoember•••••••• 1060 ••••••••••••••••• 162,800 

January•••••••• 980 ••••••••••••••••• aao,@ 

February••••••• 1020 ••••••••••••••••• 354,100 

March •••••••••• 1000 • •••••••••••••••• &79,900 

April •••••••••• 980 • •••••••••••••••• 366,000 

May •••••••••••• 1020 ••••••••••••••••• sas,ooo 

June •••••••••• 900 • •••••••••••••••• 81Z,800 

Ohare 

•••••••••• $5841.60 

•••••••••• 1198.89 

•••••••••• 4.196.60 

•••••••••• 4811.60 

•••••••••• aosz.oo 

• ••••••••• 5158.00 

··••.•····· 63S9•00 

• ••••••••• 5132.00 

• ••••••••• 6869.00 

• ••••••••• 6196.00 

• ••••••••• 6416.00 

• ••••••••• ,s,s.oo 

$58,060.69 



?Lonth 

July ••••••••••• 1100 

Augut ••••••••• 1100 

SOpteml>el' •••••• 1300 

October •••••••• 1400 

:r ovemher ••••••• 1600 

r»otlibe I' ••••••• 1?00 

January •••••••• 1'100 

F'ebruary ••••••• 1700 

March •••••••••• 1600 

April •••••••••• 1400 

May •••••••••••• 1300 

June ••••••••••• 1100 

1940•1941 

from 

Rate Le .Pe 
(Large ~:r) 

•••••••••••••••• 460,00G 

. 
•••••••••••••••• 450i000 

•••••••••••••••• 450.000 

•••••••••••••••• 640,000 

•••••••••••••••• 530,000 

•••••••••••••••• 660,000 

•••••••••••••••• 6'10,000 

•••••••••••••••• 530,000 

•••••••••••••••• 510,000 

•••••••••••••••• 670,000 

•••••••••••••••• 570,.000 

• ••••••••••••••• 490,000 

Charge 

············•· $6,185 

• •••••••••••• s.1as 

••••••••••••• 6,455 

• •••••••••••• 1,440 

••••••••••••• '1,595 

• •••••••••••• 8,005 

• •••••••••••• 8,100 

• •••••••••••• 1,120 

• •••••••••••• 7,975 

• •••••••••••• 1,'125 

• •••••••••••• 7,600 

• •••••••••••• 6,586 

'l:otal $87.660 



APPAt.ACHIAfl r1I.6'C'lR.IC PO,V,tR COW>Al1Y 

raritt Large Power 

Availablli~y of Se"1oe: 

· Available 11c power uaen oontracting tor a de.finite aa>unt of eleotrical eapaoity 

but not leaa than 60 tU.owatta. 

Primary PortiO'nt Par ea.oh Jd.loatt of lnwgratad monthly DDl'fflUI detrand,. 

$1.IS per k:U-.tt to 'fl'hioll will bit added 

seoond&l7 Pcrt1oru F1.rst 10.0001 kw-bra u•d 1n any nmth 2.0 cents/kw-hr 

Next 30~000 kw-hrs \llllt<l Sn-,- lll<lllth 1.5 eents/kw-hr 

.tiext 00.000 kw-bra __,4 1n t.ay month 1.1 eente/kw-hr 

Next 400.000 Jew-bra u•a in any amth 1.0 centa/kw-hr 

Next 500•000 ltw-k.re used in -,- aontk .96 oents/kw-hr 

N9xt 600.ooo kw-hrs a.-d in llJl¥ month .86 cent~ 

All owr 1.600,.000 Im-bra ueed in any month .so eenta/kw-br 



Sample Caloulaticme 

Appalachian ~leotrio Power Company 

Tuitt c.s. 
(Commoroi&l Sem.n) 

600,000 Xw-'h.rs • 

Kilowatt hour, equal to eiztJ timl1 the Wow.tk .r ac>athly 

billing dellm.\d 

1100 X .06 - $ 85.00 (Peak) -1000 X •()S : so.oo 
2000 s: .oa • 40.00 

496,SOO x .015 • ,,as.oo 
t,sei.·• 

Note, SH rate schedule tor detailed lntona ticm 

!aritt L.P. 
(Large power) 

soo,ooo lw-hr•• 

For each Jdloatt» ot integn.ted 16 minute maximm deand 

$1.25 per kilowatt 

1700 X $1.25 
10000 X 0.02 
30000 z 0.016 
60000 X 0e0ll 

400000 X 0e010 

--• -.. : ... -
$2125.00 

200.00 
450.00 
660.00 

4000.00 

Ufi!5.l:RS 
lfote: A detailed rate achedu,le tor thia rate is inoluded 

1n this thesis• '.!.'hie 1118.8 tho most eoon011W>al rate tound. 

Rates Inffstigated 

Tariff' c. s. 
Ta.riff' L. P. 'l'u'itt c. Pe 



UPEC T~1> ll~TH:.:a COWDI TIOIIS 

Ia a perual ot tM UDJ.t;e4 Staiie• Dlp.r1-a, ot .Acr1eul1Nr• 

Weather Bl.lnau Blporw tor BlaWOUl'I• Vlrglnia, 1, WU fOUlld 1-.t 

t.he )'9&r 1918-19&9 waa a11gb.U,, _,_,.. tM.ll t)a aoNIJ. 711u ••• 

1seo. but an anrage tor the put •• pare auwe4 lNS-1939 • 

apprmdate tlMt &Ol'al tor tat per~. table Ill ahon the 

oondeu.4 wathetr ,..port tw Ull-l9Si and ti~ ' 4-J>i•ta l.ie 

"lat1a•1p to tlw n.Ol"l8l Je~• llatt aalib.on beJ.lrfe. ta.; 
t1.1a .,.., .bad• tn1oa1 ••tlDc •---• 

Fate the• IHON.la• l t aa .....:lincl that N14• .... ~N 

beating .. uou that ftl'J gre&tly troa tu aonal.. t'he. blating . 

Nuon ot 1919-JMO ae ._._1 ao lt -.. N~J.. to expeot 

that tu lS14:0-J.Kl wow.4 t.ppl'oa.oh tht liOl'l&l, . 



In naldng eatuat.oa tor the uscnmt ol: ateaa pneratlltd during the 

f'iscal year 1940•1941,. the authors took plant reoCll"da tor a t1JD1lu 

period during l9S8•l939, and added to the total.a tor that J",r U. 

a.mounts of steam n•dect to eupply add1t1ou.l ateui. dea.J:MI an tht Vl.rg1n.1a 

Polytechnic Inatitiute oampua and to the turblnee at tha Vt -P. 1. powr 

plant due to 1nore&Nd eleotrioal load. 

For the tuoal year 1916-1989, the IIOl'lthly 111Na toiala tor ea.oh 
, , 

steam genera.tor were tablllated,. along with the total ..,_t of eteam 

generated by all tOW' IWUl genera.tore in Table v. Uaing thil total ... 

a base figure to wbieh oould l:Mt acldftd the ateaa Nquil'M by additiaaal 

equlpta9nt in th• power plant uld Dft' 1Nilding1 on the ouapue. the mxt 

step ne to oal.eulate tM additional ewu requt.Nant•• 

ln oaloulating the amouat ot additional •team neoe1..,7 to 

supply the inore&Nd deand on the v. P. 1. plant tor ei.ovioal enei'gy, 

the ta-one.\ o\U'W tor 19,at and tutun 111:mthl.7 ldlontt-laour to1'ala waa 

used u a••• Tu:lng tbt mmber ot kllnatt-houre per month la 

1938-1989 and the UIOUDt or steaa UNd b7 the tvbinel in auppl)'ing 

that load,. a ,.lat1ould.p-.. deriw4 nioh •• u•d to oaloulate the 

amount of' steam neoeaaary for auppl)'lng the projeoted eleotrioal demand 

tor the tiaea.l year 1940-1941. In 't'lew ot the tut ilbat another turbo-
- ' 

generator hu been added einoe 1938-1919, lte •ter n.te had to M 

oonsideNcl in Nlation to th.oee aob.1n•• preTlouely metalled in order 

to urh• at a reliab!At method tor oaloulating steua require•n.te. Froa 



a previous theaia, water rates at different oonditions of load and 

vacuum for the r1eatinghou• turbo-g1u-1erat01" wre obtained. When oompa.red 

under expected operating eonditiona ct load with reeulta tram the 

latest turbo-generator unit, in 1te preNnt oondition, the ditferenoe 1n 

water n.t»a 1B ao small that a oorreotion taotor it of little ftlue. In 

view or this, it was &folded to oonaider •ter nte on the le.teat uzdt 

the same as the pre'ri.oua oondenaing unit. 

Calculating U\e etee.111 deand for July, 1940, w haff from page 22 

an estimat.d 450,000 kilaatt-hove tor that period• For July, 19381 

the kilowatt•houre totaled 2681160, page 21, and the oorreaponding 

amount of steu. for tba t eleotrioal genen.tion ._. '1 ,-,.,670 pound•• 
Now, einoe the •ter rates are olo• enough "UD<»I' preeent oo!lditlon. 

to use the a.- tor tu condenaing uniw, a etnightl pro'°".~1ona11t:, 

to .figure the new steam deand tor tbt eetta.Wd eleotr1oal load oan 

In the aamt manner, steam qwmtitiee for all the month• ader 

oons1deration an oaloulated and totaled ae ahmm on pa.p M. Thie total 

repreaente the number of pounds ot steam ••••H.1'7 tor •l•otrioal generati021 

during the tiaoal year 1940-1941. 

ro thia figure lll8t be added the et.eam for heat1ng1 whioh bu 

been oaloula.t.ed u the total heating et.am u•d in 19H•l939, plua 

Ute steam neoeasary for the added racliatlon 1n the form ot now build1ng•• 

In order to differentiate clearly betwen old building• and tho• juet 

recently a.dded to the ph7eioal plant of the ooll•ge• the authora haw 

prepared a oainpua map 'Which 1a included in the attached pocket on tht 

baok COWi" o!' thia thesis. All building• ... of May 1, 1940, wre ehown 



-ae-

ae eith~r old radiation or new. ldtb b looa1a1• ot ocmmotiag ••• 

lines. In 1838-lili tbt toul JIUIDl)er or pounds of stem for beating wa1 

divided 07 the mmber of 1qare,.r.et ot radiatlao to ttbtaSn a tutor to, 

oalcula ting steGl oou-,U• ot ta• mw b"11•1DC•• . fu1e n ahon tllll 

buildinga• _..Ntd uo•4in& to eur OAIIP\ll api wl1111 IMlr ... aptott.• 

radiatima u ia nOONH b7 WU..;yau wt.1.-,. C.-lttac EagllMtea.•, 

Calculatlen and ad41ti• ot 111le••-- t.11tma ah-,a utal •---•Nfl11iN• 

ment for heatin& ot &21-~11i•614 pC>1IIICl8 ,- ,.... · 11l •• ••--•• *' 
60,000,000 pouade ot 11h.t.a. hea1dag ei1Nm'W01114 1't tllpp11N ,7 im :'batk-' , · 

pres8Ul"9 Mid blffdiag tvltinea, le&Yiag 166-lfl,IM ..... ,. be npplhd 

direotly l>J tlai9 ewaa ,._,.,_.,. 

'.!.'he mzt t.te• acldM te • ..,. pnen.tl• -..wlllll1lta •• .. -t·toa, 

plant awi:1:uui.a. !o * --.1 .. u...,. ,.._ ,_ lNa.ltlt,.. ..._4 

th& swam i-equ1re4 by.._ N11W,-. uta·•--,- aptiea. •·•••,... na on 

tb.ia appan.• to ailend.M •-- deam4, ud, aa, ----• Jlll89 11, t.11 
rewaled u awnge oonnapt:loa 1n operatl• •t 1060 pGUDil pti, BUI'• 

i'hia appe.n.-. la in••• a-..n~ ot tow bmare per ayt11roagltft1' tlle 

year. shoRi • ,-- M, -.k1J11 • to11al a-. .. -,..,.ti• or ,l,T8';UO·,-mda 

per year. Adcllag tia t9 tbt 1N8.UU -.miliU7 11..,e·p.,..1 121 807,860 

pounds st»u p,I' ,-... .a.,.-1ti. to .,_ilt.Ui••• 
The lu• 111ea bolud•d in tlle •-- pmra,l• "'111"lll•ta _. 

that for the oollA~ UMl preseing MOP• SlnN * lbtw en that 

line •• not in operation during the 1938-1939 period, it waa neoeeaar7 

to "stimaw the quaaU"1 ot ••• tor ht pWri.od, •• •11 u •* ;triod 

ot 1940-lMl• By ilutag the late•t nlt.Dl• .... awU.altle _. ••tnr, t11t 

total munber ef N8l4ent atUHnt.t 4Ul'mg the 1r11Ne pe,lou ae u ieda to 



and e.ts2.ooo pounds for lSH.0-1941. 

rota.lint~ those four items• a figure ot~ 413.966.761 pound• ot steam 

was obtained to which l!llS t. be added 46.990•30'1 po'I.U1ds• or 11.11 per cent 

for t,.ei;er orrora a.nd losses u d•~rmined 1n thtt )'UU' l.S~1939• giring a 

a;nu:w total o:f 459,96Z1 068 powida of ateu to be genoratod in 1940-1941. 

With a heating systoJU of thia aiz•• the motel' errors and loaaos 

a.re approxuiately ton per cent of the generated steam. It t.11 per oont 

ot !;ha generat»d stee.m not n,tered in. l938•l9S9• t;l:lon 1 -+ o.s. • 11.11 

por cont had to be a.ddtd oo the esti?M.ted meterod at.earn in 1940-1941 to 

gat the estir:aood genora.Utd st.eat •• 

In order to find t;he s teu1 required for heating during 1938•1939, 

it was neoessary to go th.rough a aeries of oaloulations as well a.a add 

the year's monthly totals, as is tabula.tad cm par;•• :s1.ae. and 39. By 

.for rxtter errors and losses a va):ue of 2'11,241,100 pounds of' awe.tr. per 

i;urb:tne, the QWC:iliariea• and !;1-. laundry and prsasing shop resulted in 

heating. i'his subtracted from 211•2":i:l,.lOO, corrected 1r1etered steam, 

notted l04,586,3ij() pounds (Y:'r annum, supplied for heating by tho steam 

S tsar:, arountinr; to 00 1 3311 000 pounds •nt through the building 

hot\t:tnr; nator but; 21 036,000 pounds of this was supplied by h1r,h pressure 

G'.aar. into the exhaust hiacing header. ..'his lei't 5'7, ?Ol,000 pounds per 

·10:u- supplied by the exhaust of' tho turbiru.Hs and a:uxiliarios. I'he 



riddition of the high preesure steam for beating and the exhaust steam 

f.'or hatt,,ing resulted in 162 1 2861 360 pounds per year for all mating 

purposes. 

'to find the steam con.deneed or •xhaua1le4 to tht ataoeph•N by the 

tu.rb:1.nes, it as first neoe11ary to mow the tut• requiMd ror JMatlng 

the :f'eedn.tor. Average inlet and outlet teectwater teapcu•atuNa weN 

knorm as -well as the amount of water heated so a relation, u 1a ehown 

in. i;he sample calculations, ne set up and a value, 21,170,031 pounda 

pol' year, •• oomputed• 'Xae t°'9.l ot all • steam iato tllit exu.uat . 

heating header Jld.i.tae all ta• •wnd at.am 1•••1.Jag .,,,. tlw awu 

condensed or exhausted to tlw at1110apb•N• Thia, 1n 1918•19391 wu 

ofi,9501 403 pounds. 



STB.Al.t GENE!lATION 

Tald.ng the ratio conaistiilg of the estiated kilowatt-hour, for 

July, 1940, divided by the a.ctua.l ldlon.tt-hours for July• 1938, and 

multiplying th&~ by th.a •teut. -u1•cl fu_tbe ld.lotla~• generated. in 
--

July, 1938, the reeult 1s the amount ot 1toaa required tor July, 1940. 

~;:ffi a 7,304,570 = 11,n2,s9e pound.a ot e-. tor July, 19'0 

To obtain the number ot ~• of steam u••d·:O-~ square tootot 
radiation 1n 1938,.1989,, d.1vide the totrt.l JNmb•r ot »c>l;U1d• of heating 

atEla.m. b;y the n\Dlber of aqua~ feet of ra~iatiag_•urtao•• 

: 884.998 pounda steam per aquare root 
ot r&dia.tioa 

For- 1940-1941, multipl1 total aquare !'Mt of radiation bJ' 
radiation factor to get total heating steam. 

266,679 x 884.998 • 226,215,55' pound• ateaafor heat 
during 1940-1941 

Auxiliary steam for 1940-1941 equals 1938-1939 va.lue plue 

average pounds per hour for ash ejector multiplied by the hour• per 

day in uae and the days per year. 

(3960 x 4 x 165) • $2,879,950 pounds aux. 
,team for,! 
1940-1941 

laundry a.nd PreHing ahop steam consumption. Multiply poada 

of steam per year for last year ahawi.ng reliable data 'b7 the ratio 



---
ot 1- __,.,. ot 1We11te (n1W.11t) • '11M e&llpll Sa 1918-1119 _. 

eetbaW 1» N • Ule OUIIN• 4Viag lM0-19'1 diTlcled 117 thl ..,. .. 

ot atwlenta cha.rbg tu )11&1' from 1fb1oh ._ data wn taken. 

lN7•1918 •••••••••••••••••••••• IIT8 aw.au 
1na-11at ••••--•••••••••••••••• "'° ,.._ • ..,. 
1940-lMl (e1tlated)••••••••••• 1180 ,....._,. 

l9aa-1919 

1N0-1Ml 

flle t1pM 61 l801 IIO 11 1- to11al &IDWllt ot ateu ID potmda 

__ ,.. out to thl la11Dd17 W pNlllJlg allop ••tnc tllt tleoal ,.._.. 

191f•1918. 



~st. 
Kw-hr• 

July 400,000 

August 450,000 

September 450,000 

October 640,000 

Uovember 5$0,000 

December seo,ooo 

January 670,000 

February sso,ooo 

Maron 570,000 

April 570,000 

Yia.y 10,000 

June 490,000 

St's.AM om&RATION 

1940•1941 

1938•1959 Steam 
w..t. Alllt c. 

'1,804.570 

1.026,600 161,100 

6,589,960 2,901,420 

6,696,590 5,181,980 

6,784,310 4,782,010 

11 8161 660 4,644,660 

8,162,730 &.318,300 

7,lM,140 6,Ml,160 

7,316,470 5,416,&70 

6,951,410 5,310,l?O 

7,265,700 4,734,210 

5,161,190 S,7981 930 

'l'ota.l 
Steam 

7,304.510 

1.193.600 

9,491,SSO 

10,871,880 

11,566.320 

12,620,520 

13.476,030 

11,477,290 

12,'156,140 

12.,261,480 

11,999,910 

9,660,120 

1321084,040 lb 



CA1,CUL1l'!'3D M01i .i.'llL Y S l'W.; 1'0 ;;J,.S 

1940-1941 

July 4o01000 
!M,1ab X T,SM,lfG • 12,,12,598 

Auguat 4601000 T,1~3,600 - 13,49',618 p~ -869,180 

September 450 000 9,491,380 - 14,305,608 pound.• 2§ti:g1o X -
October Mo1ooo. a 10,8'Tf,880 •• IT, 921/14$ u,,Uo 
li Off mbs I' 6301000 X ll,58i,U8 . = 18,045,784 pound• !99,'fM 

Peoembor 6601000 X 12,520,320 • 19,901,048 pound. 112,loo .. 

January a,o,.ooo 
380,iob X 1314?6,0SO i 20,i92,,a3 

F'ebrua.ry 110.000 Ut,4?7 ,190 " - . ·-- 181 6481 567 pounds X -164.ffl:S 

;:Aroh 210.000 12,166,140 - 1~1 111,818 pouJMi• X • lf§,166 

April 5101000 X . 121 261,480 - 191 0941 802 pounda -!da,666 

May 1,0.000·, 11,999,910 • 1?1868•866 pounds :x -383,000 

June ,00.000 
X s,&ao,1ao : l4;918111T pouada 313.~ 

rotal 206,2611 25'7 pounds 



llUVSY:lR ASiI SJ;::C 'L'OR: 'l'lST 

1i0ter Read;_ng 'fl.ma 

64 •••••••••••••••••••••••••••••••••••••••••••••• 0' -00" 

74 •••••••••••••••••••••••••••••••••••••••••••••• 1' • "6", 

Ash Reaow.l from Sileaa Generator J:ro. 4 

84 •••••••••••••••••••••••••••••••••••••••••••••• 31 -•• 
94 •••••••••••••••••••••••••••••••••••••••••••••• 5t -06" 

4 •••••••••••••••••••••••••••••••••••••••••••••• e• -65" 

14 •••••••••••••••••••••••••••••••••••••••••••••• 8' -ao• 
24 •••••••••••••••••••••••••••••••••••••••••••••• 9' .. 66" 

Ash ReJ:llOftl trom Steam Generator No. I 

M •••••••••••••••••••••••••••••••••••••••••••••• 11• -30" 

44 •••••••••••••••••••••••••••••••••••••••••••••• 13' • 00" 

64 •••••••••••••••••••••••••••••••••••••••••••••• 14' -35" 

64 •••••••••••••••••••••••••••••••••••••••••••••• 16' -10,. 

Ash RernOT&l from Steu Genen.tor No. 6 

74 •••••••••••••••••••••••••••••••••••••••••••••• 1'1' -50,. 

84 •••••••••••••••••••••••••••••••••••••••••••••• 19' -26" 

94 •••••••••••••••••••••••••••••••••••••••••••••• 21• .. 00" 

4 •••••••••••••••••••••••••••••••••••••••••••••• 2a• .. 35" 

14 •••••••••••••••••••••••••••••••••••••••••••••• 24' -16" 

24 •••••••••••••••••••••••••••••••••••••••••••••• 25' -46" 

M •••••••••••••••••••••••••••••••••••••••••••••• fft - 16" 

44 •••••••••••••••••••••••••••••••••••••••••••••• 28' -45" 



S'r'i;;A!.: COUSUMP'l'I011 o·p Ao"H REMOVAL SYJT~l 

Calculation 

Steam Gonen:tor Time ;t;:nU:!!1 . (Min. t.nd Seo. ) 

400 

700 

soo 
1400 

Previous to test 400 

1800 

1800 pound.a steam d1v1ded by 2,,21 mautea 

equals 66 pounds sth.11 per tlimrb• ot open.tion. 

6 -
9 -
' ... 

20 -
6 .. 

1, -

no. 5 averaged n .• 9 pounds per minute : 4374 per bow . 

25 

ti 

40 

!O 

46 
11 

Dividillg 12.036 by three for an average, the reau.lt is 4,012 

pounds per hour which checks very closely the -.bove figure. 

3900 :x: 4 x 365 : 5,785,250 pound• stft!A per year to 
a.sh ejector 



HEATING SY:lTE!:. 

Sample Calculations 

T<>1ial ateam generat41d••••••••••••••••••••••••••••••••••• .. •• .. 301,379,000 lb 

Corrected metered ateaa ................................................ ,."'•••••• 271,241,100 

Steu:i, UIHU:i 'by I 
Weatinghouee turbine ............ ••••••••••••••••••••••••••• .. • 88 .. 868,690 

All1e-Chalm.era turbine ......................................... 48,215,460 

Laundry a.nd Pressing Shop ..................... •••••••••••••••.. 7.,469,000 

Total steam for purposes other than hea.ting ................. 1661 655,740 

Corrected 111oterod atoam ••••••••••••••••• .. ••• .. •••••••••••••• 211,241,100 

1:~ust steam for heating • • •• .......... • ....... •• •• • ••••• • •• • 57,701,000 

Total steam required for heating purpose••••••••••••• .. ••• .... • 162,286,560 

Steam roquired for heating feedllateri 
... -

Feed.water to be heated 

... --.. 
heat available 

3011 379.,000 lb 

(301.379.,000 .. X) ( 219 • 147) : 953 X 

Steam required for feednter heatin& : X --

-- 953 Dtu 

Steam supplied by auxiliary exhaust•••••••••••••• .. •••• .. ••271 112,700 lb 

Steam required for f'eedwater heatill&•••••••••••••••u•• -21,170.,037 

Stoa.m supplied by auxiliaries to heating ................... 6,942,663 

Steam supplied by make-up line for heating••••••••••••••• 2.,636,000 

Steam for heating not supplied by turbines .................. 8.,578.,663 lb 



Steam supplied to exhaust heating header••••••• 74.712.300 lb 

Stean for heating not supplied by turbines..... -S,.678•663 

Stea,n •upplied by tw'bim ezhauat••• • • • • • •• •. •• 66,1$3•6ST 

Steam supplied to turbine•••••••••............. 15210841040 

Steam exhausted into h,ating systiniu.......... • 661 1811 681 

swam oondenaed or 9Zhau•ted to atmosphere..... 66,ff0,401 lb 



S 1' .. :AM 'l'O 'fALS 

Steaa for Heating 

uaba\.lilt Steu Ultd tor HM.i:llag 

161,286,360 

ff, fOl,,OC>O 

Steam from SteU1 O.nerator 
to Heating .System 

Steam to Laundry 1,459,000 

steam to '!'urbo-genera tor 1s2.o~.040 
Steam tor Auxilwlee a1,,1u,100 

toal m 141·100 , , . 

Add 11.11% tor Meter 
llffON and LMeea IO,llf,900 

Grand Totall 801,119,000 lb 

ne,216,SM 

80,000, GOO 

a,ua,ooo 
aoe.211.251 

~.a91.a&0 

411,966,'161 

46,996,ZO'I 

4691 963,068 lb 



SOFT WATi:;R 

la tdl1a 'tiMai.e *" ha• bNa·ao "puaw oonaW.ratia 
ot the ooat .i 1upplying 101't water to the plut ud caapue. Depre• 

ciat1cm obargea oa thlt •tul.,-t, ute4 la tae ,r.-,a an iaolwled la 

iiht •AmP•l Depnoiatl• .aa4. _lnwaw," abN.t, while tho aalt aad 

ohemioala are lnoluclM \lllCMr · pneRl. upencu.-.a la tbt "S.tima ted 

F.xpenditurea lK0-19,in •••t• 
'l'h9 ateaa UMI ln llntbg tu .-ti ater 1• aooo.,..t.c1 £0, 

ill ._ eteu exhausted by the tur'bir.tea and a.ux11ia.riea. Power 

requiretl tv ,-.pbg i.a ilwlu4•cl in pu"l. •1e•tr1•e.1 •Ml'PI• 
So.ft • ter u auppll.•• for t.lle ,-r plat awaa puratar11 

lal&ndry, ud e1taer GOMlt;io •nioea - tlw M.JlilNI• 

11'li,I .. ua l'ia ONt alaeoned by the. other Ml'rt••· 
because or the ,U.11tr1it7 f)f it1 atUj:t.y. 



'lifo•thirds of the ei.ctrical energy generated at the power plant 

goes to supply Y • P• 1. an4 tbt r.abln.s third n.ppU.e I the wa. ot 

Blaokal:narg• 'I'b.it giffa a ffl'Y peelllifll' load ftl'ff a1 a NIW.1i ot the 

t'olloring polntat 

Pre.ottoally all tlw eleowioal lou le lighting an4/• 
oooldng, wllioh baa a wry high power f'aetor. 

Peak leads 1,t 11 n and 6 PK trn oooking., 

Rapid ohupa 1n load fr011 the Din1iig Hall. 

Heavy loatiag froa le.bor&toriea 4vt.ng oerillalll IN.IOU 

ot tne year. 

To aid optrat'1ag oondi'biona, the tallowing S.1 euggeatA•• 

l-'1l'a'i1 A 1tlld7 ct ••htinc laboratory 1olwdul•• with 

the idea or ehlttt.ng aea'f'J' el•t.riaal lode 'io tall or •P"UC ....,ters 

u.4 eoh9tluU.QC ooveea •--• l-4 P¥. 

Second a li'onMle.t1oa ot Nl•• gownlag the 'ia a.all 

•tho4 ot ooimecting the Dining Hall load•· 

Third: A study of the trends ot electrical in 

order to dot.ermine their origin and duration. 

Fourth: A determination of the coat of eleotric&l 

distribution to insure that all rate aoh8dulee an paying their way. 

Fif'tht 'fhe offering of a low rate tor ponr or water 

heating 1n the early morning hoU.J"s so u to fill in ti. daily load 

cUl"'t'8 and give a more constant load. 



As a result of thia survey oovering HJ"Tioea supplied by 

the Central flea.ting and PCM'er Plant, tho following noolllll'J9nda.tions 

relative to sbtu1 generation and distribution are mt.dea 

1. .All •tiers on both 250 pound preasure and 165 pwnd 

preasure swam lines should be k~pt; 1n a. state of Npai.P auch that the 

readings that they show will be an aoouraw record of the steam 

gene.rated and distributed. 

2. All steam lines should be nt.n4 in order that a 

check ma.y be kept of diatribv:ted steam a.gaimt generated atitam. Thia 

t1eth.od 18 the only posi tiw way or ohlltoking exoe•aiw loee duit t-c:> 

leaka and other irNgub.ri tios of' operation. 

s. Condensed 11tea.m should be aaaund by oondena te 

n,tera or aotoe other competent method in order that a relationship 

may be calculated bet.eon the 11rteam exhausted to the atmosphere and 

that condenaed. 
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1938-1q39 
No . Building ·Radiation 

sq ft EDR 

, Power P1an t ..L .L c. . 

2 B. T. u. Club --31i '.) 

Utilities Bl dg . 3,000 
M. E. Lab01.,atory 1 , 000 

5 Mi ning Bui l ding 3hr: . ) 

6 Pressinp; Sho p 47r-I J 
Pipe Shoo Bl dg . 4oq 7 g Barracks No. 7 4,7~5 

q Ba1'1racks No : 4 1. 704 
10 Ba,rracks No . 2 1. 704 
11 Barr·acks No . 1 2. 604 
12 Flrst Academic ') 4"E3 , . ' L. . .,_ 

13 Mllitary Garage• 1 ,200 
14 Commandant's Home 500 
1~ Old Mess Hall 2, 092 
16 Mr. OWen.'s House 302' 

2,379 17 Infirmar·y 
13 Barracks No . 6 3, 8~5 
1q Barracks No . 5 2. 14lf 
20 Barracks No . 3 1,712 
21 Mi l itary Bui l ding l. 742 
2? Second Academic 2.989 
23 Library 5 . 000 
?4 Student Activftyl 12,000 
2S 6 .600 ft,acul t v Ap ts., -
26 •. J.. Dining Hall 
27 Eas t Dormltor y 3 ., 812 
28 War Memorla) Bl dg $ 13 ,000 
29 West Dorm1 t ·:)r y 4 , 58.9 
30 New Agricu ' r e Bldg. 
31 Natural Sc ience 
32 Extension Divis ion 1,760 
33 Agricultural Hal l 5, 13? 
34 Greenh ~-1- ise 1 , 500 ,s Agr . Fngr. Lab. 8 ,000 
36 Du.tr y H.qsbandry 4,812 
37 a11~1s Dormitor y 
38 Da.vld~n n Hall 15 .3?6 
3g MgBryde Bui l ding 4.044 
40 Mineral Ind . Bldg . 
41 Pat t on Hall 8 . 1q6 
42 Ol d Admn . Bl dg. 1 ~?40 
1+3 T and A Bullding 16 , 000 

TOTALS 148.965 
GRAND TO~rAL F10R 1940-1941 

l . Cooker s in t erms of radi.a tion . 

. Ti=l lo le n~ 
HEATING REQUIREtvfENTS 

1g38-1939 
Line Los s 
sq f t EDR 

106 
600 
200 

6q 
. 95 

10 ,__1C 

950 
340 
340 
520 
485 
240 
100 
400 

60 
475 
769 
428 
340 
350 
597 

1,250 
1,800 
1,650 

953 
3, 500 
1.147 

lf l~O 
1, 533 

375 
2 ,000 
1,203 

3,831 
,900 

2,049 
313 

"4,000 

34 .390 

Added 
Radiation 
sq ft EDR 

24,200 
6, 560 

3 , 690 
7, 200 
4 , i+OO 

4. , 620 

6 ,583 

57 , 523 

Added 
Li ne Loss 
sq ft EDR 

6, 040 
1 ,6 0 

990 
1 t 800 

. 800 

1 ,155 

1,316 

13 ,751 

II 

Total 
Radiation 
sq ft EDR 

112 
640 

3,600 
l,°200 

414 
,570 

\ .. 491 
5.705 I 

2 ,•041i 
2 . 01t4 
3 ,124 
2 .913 . 
1 , 440 

600 
2 ,49~) 

362 
2, 89~ 
4,"614 
2 /57-2 
2 ,:052 
2,092 
3,5 86 
6, 250 

1~? /800 
3~:250 

30, 250 
12,965 
16y500 
10 ,:685 
g, ooo 
5 ,:200 
2 .200 
6,.665 
l .E375 

10,:000 
6/015 
r • rrs ) . . 

19,157 
4 . 81+lf 
7i 899 

10,:245 
1 ,6 53 

201:000 

?5~ ,679 

255) 679 

1938-1939 
Steam lt,low 

lb 

99 , 120 
566 , 39q 

· 3 , 185 , 993 
1 , 061, 998 

366 ,389 
504 , ¼-50 
431+ 5y:. . , _., 

S 048 919 - ' , . 
1 ,'80B , 94o 
1 80n OllQ . 0, ./ I 

2 ,76~- , 740 
2, 57.3, 005 
1 ")71J_ 400 

' £.. I • , 

531 , 000 
2 ,205 , li20 

. ·"20 """i'B _) , ./ . 
2 , 52:5 , 790 
4,083 , 381+ 
0 2'";6 ~20 L, . { 

1
r _ __ 

1 , 816 , 020 
1 , 851 , 420 
- 17"2 6"'0 ) ' , J ' .!.. c; r:L•; 250 - ' '.)_)l , 12 ~, .,,, ae'l , c.. -'- ' _/ ij 
7 ,301 ,250 
4 ,216,915 

114 , 602 , '100 
5 ,075, 464 

1 , 947 , 000 
5, 89S,s25 
1 !"r-Q - 7r:. ..I. , 0'..)_,. , ) :J 
8 ,849 ,980 
5 ,323 ,262 

16, 953, 006 
)~. ·' 2t36, 930 

. 9 , 066 ,754 
J 7.'7 4 1.w~ , , _') ; ' ,.1 

17,699, 910 
162,286,360 

Added 
Steam Flow 

lb 

" 
27,682 ,737 
7 2-6 9Ru , i) ' v, 

4, 380 ,740 
7 ,964, 932 
4, 601,989 

5.110,863 

6, 990 , 599 

63,988, 894 
?26 ?75 5Cj.l.t •-· , - ' - ' 
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B~1 ldinp: 
HPat ir.;! 

Water 
H,:,a. t inP-' 





Month Aux . 

July 1. 17Q , 300 

Aug. 1 , 2 .90 . 600 

Sept . 1. 806 . 400 

Oct . ? 301 . 000 

Nov. 2 . S40 . 000 

Dec . 2.s26 .300 

J9.r:. ? . '743 .100 

Feb a 2.640 .000 

M~lrch ? . 7 46 ooc 

Apr:11 2. 43,'3 . 000 

V,,ay 2 , 47'S . 000 

June ? )i?9 . 000 . 

Mech . 
Lab . 

8 . 960 

'3 , 210 

lS,130 

11. 7 00 

4 . 500 

300 

7.'300 

6 , 8cc 

?-7 ' 900 

lC'.j . 000 

9, qoo 

7i ": l")Q ,, 

Mess· 
Hall 

428 ,160 . 

321. 7 50 

413 .440 

779 .300 
-

711.000 

33·7 • 400 

386 . 300 

390 .QOO 

''119. ~00 

10~. ?60 

666. ·300 

h34 .0( .-, 

McBryde 
Bl dg . 

312 , 250 

322 , 220 

44 3, 970 

425 , 400 

522 , 200 

57 q , 800 

629 ,300 

Sl4 . 400 

;· ~4. 400 .,, 

4F5,400 

404 , 300 

?')4 , 900 

Hi Press. 
Lines 1- 2 

1 , 076,000 

926 .000 

1 , 874 , 000 

3 , 834 , 000 

·5, 670 , 000 

7 ,894 ,000 

7 . 832 , 000 

6, 375 , 000 

6 ,486 , 000 

5 , 294 .000 

? , 936 , 000 

1 ,326 , 000 

Low Press. 
Makeup 

2 , COO 

6 , 000 

293,'ooo 

641+, 000 

460 , 000 

. 1 , 154 , COO 

72 , COO 

We s ting-
house 

7 , 304 , 570 

7 , 026,500 

6 , 589,960 

5 , 695 , 950 

6 , 734 , 310 

7 , 875 , 660 

3, 162 , 730 

7 , 134 , 140 

'7 7- 1 6 470 I • _,; ..L ' 

6 gr:.::, 4 1 0 
' __.I .... ' .... 

7 26r::: '7Qr'1 
{ • ) ' f ,.) 

.- 7'6.. ., ao ') , , 1 , .J. , 

Allis -
Chalmers 

767 , 100 

2 , 901 , 420 

,.. "p~ q30 ') ' l. ,_; 1 , . 

4 ,78?. . 018 

4 ,641~, 660 

5,313 ,300 

5 , 343 , l~O 

') 4 "2;R, 6~,,., 
• _..1.J , I,) 

c; 310 0'7 0 , 0 . ' I 

l!,734 ,. 210 

:08 a~o ./ 9 ., ./ 

Total 

10 , 309 , 240 

10,658,380 

14 , 049 , 3?0 

18 , ?.31 , 280 

21, 0?') , 028 

24 , 454 , 120 

26 , ?18 ,730 

?3,86~,390 

24 , 631, o 

21 , 303 , 74-0 

18 , 441 , 410 

14 , 006,220 
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