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INTRODUCTION 

The object of this project is to determine the economic possi­

bility of the self-generation of elec·brical energ;r by the University 

of Rochester to supply the Mens' Campus, M0dical School and the 

hospitals e.nd auxiliary buildings. A-1; present the UniversHy 

purchases this energy (on rate 9) frora the Rochester Gas and 

Electric Corpo1·ation. The main ·three phase 60 cycle feed enters 

the steam genera.ting plant on Elmvroo<l _/\venue. The ener 6y enters 

at 4150 volts and is distributed to the various transformers at 

that volt,1cge. The transformers reduce the potential to the stand11.rcl 

110-220 volts for use in the buildings. The University owns and 

maintains these ·transformers. 

The University has an efficien'c sterun genera:Uu~ plant which 

supplies these buildings vn:bh steam for heating, sterilizin 5 and 

l. ooo.nng. At present the steam is generated at 115 pounds gauge 

pressure and a.bout 2 pe:r cent moisture. Heating stealJl is used a.t 

reduced pressure very close to zero gau~e pressure. It is proposed 

in this st1..1d~,r that the TJniversit~,r inc!·ease the ()oiler pressure to 

200 pounds, Hdd a turbine roo:rn, purchase and install turbo-generator.· 

sets, make the necessary piping che.n 6es and additions and generate 

electricity for its o·,·:n consm1ption. The exhaust steam fr0!!1 the 

turbines would be used ?or heating pm·pos<:Js. This p1·opose.l vras 

set forth by ~r. Gerald P. Troy e.s a. si.;udent probl,::m in 
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by generating from October 15th to June 15th and purcha.sinJ energy 

the remainder of the year. In the present study tho addition of 

superhea.ters to tho boilers, proposed by Mr. Troy, is not recommended. 

It is believed that the small saving, if any, does not warrant the 

initial expense and the addi"bional maintenance. 

A review of Mr. Troy I s r epo:rt and the cha.ng es rocormnende d· by 

the Rochester Gas and Electric Corporation show that the results 

obtained depend more on the investment, depreciation and interest 

charges than on steam cost chargea1)le to elec·crical genera:tion. 

This is largely because the steam plant produces steam at a low 

cost and the par cent of that cost chargeable to generation is small 

in those mon·chs when the exhaust steam can be charged to heating. 

PHYSICAL ASPECT 

Although this problem is primarily a financial one, the physical 

aspect cannot be neglected. Of prime importa..11ce is the questfon of 

\'!aether the exis·bing piping; is of sufficient size to carry ·bhe re-

quired quantity of sterun at low pressure. Mr. Troy, using an 

empirical formul9., found the pipe, which is of 10 11 nominal diameter, 

to be sufficiently large to carry exhaust steam. His computations 

also showed that the maximtun back pressure required a.t the steam 

plant nould be 17 pounds gauge to have a. flow of 425 pounds of ste::un 

per minute and a pressure of 5 pounds 6auge at the ?hysical ., ' JjQUCa-
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tion Buildin6• This is the most remote point of distribution (sketch 

of pipin,s, page 92 appendix). These findings were for steam whioh 

ha.d 40 degrees superheat v,-hen entering the ma.in. 

For ·this study several tests wero made by throttling the steam 

as it entered the River Campus ma.in. Thus the steam leaving the 

plant w-as at lov, p1·essure. In the tests the pressure was reduced 

to 10 pounds gauge and held as closely as possible a.t that value. 

A record was kept of the quantity of steam flowing and the pressures, 

entering tho main, at the end of the tunnel and at the Physical Educa­

tion :Suilding. 'I'he chief objection to this procedure ·,v-as the short 

duration of tho tests and tho inaccuracy of meters at tho low 

pressure. For this reason the dat.9. is not included here. The one 

ooncl:ision that could be drawn was that it, was possibla to heat 

the Ei-ver Ci,mpus buildings for periods of from one to two hours 

(the length of the tests) with lo,"l pressure steam. Further investiga­

tion of this question is necessary. 

S2LECTION OF GENERATORS 

The next step is the selection of the tu:cbo-gene1·ator sets. A 

1)road study of the steam and electrical loads is best shovm •Jy e. 

curve (page 94 appendix). It can be see-r1 that -:~he electric loa.d is 

increa.sins moi·e rapidly than the steam 100.d. An independent study 

is no-:1 being m.e.de to find the reasons for ·chis rapidly inc1·easing 
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electrical load and to propose a remedy. It is only natural in a.n 

institution of this typa, which is expanding, that tho loadings 

should incroase. For purposes of this project, with a though-I:; for 

the distant futm·e, it would be necessary that there be some parallel­

ing of the two loads. The curve (page 95 appendix) shows the ratio 

of .E,_Oun~ of steam consumed to kilowatt hours of eJ.ec·trical energy 

consumed. The curve ·would seem to indicate a. trend tovm.rd a more 

constant ratio. 

The results of a study of peak demands for successive years is 

i llustra.ted by ·the curve (png;e 97 appendix). The peak demand is 

maximum pti-,1rer demand and is a very important factor in the de-cer­

minat ion of the genera.tors to be selected. The trend of this demand 

seems to be a 24 kilowatt incl"oase each year. Thus in 1937-1938 the 

peak should. be a.bout 700 kilo,va.tts. In this repor-l; a.llownnce will 

be made for a demand of 1000 kilowatts. This means that there vrill 

be a.n excess of 300 kilo"l'm.tts a.nd that no additior..al generato1·s 

will be necessary to supply the demand for the next twelve yea.rs. 

To select the generator units a study of the daily demand 

charts vm.s made. The photograph (pe.:;e 99 appendix) shows a. portion 

of the chart from the Rochester Gas and Zlectric dem,9.nd meter. This 

meter calculates the a-verage kilowatt and kilovolt-a,..."'llperes for each 

half hour and records that a-vere.ge on the chnrt &.t the end of thnt 

period. The meter factor is 600 and the chart readin::;s are multi-
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plied by thnt factor to read kilowatt:; a.nd kilovolt-a..'llpere. 

The curve on page lOO(e.ppendix) shows tho kilowatt readings as 

taken from the chart for November 5, 1936. Tht1 next curve (page 102 

appendix) shows the results of plotting the similar curves of the 

following dates on one sheet. 

October 21, 23, 

November 2, 11, 

December 7, 11, 

January 4, 22, 

26, 

13 

17 

27 

28, 30 1936 

1936 

1936 

1937 

All of the points when plotted lie within the shaded area. Using 

this curve as a. basis the following generator tmits were selected. 

2 - 400 h.,.,,,;. units 

1 - 200 kvro unit 

The horizontal Unes illustrate how the units select,-;id could supply 

the demand. The combination of all three units operating to gi-ve 

1000 kilowatts is not shown. 

SELECTION OF THE TURBINES 

Tm·bines from the Terry Steam Turbine Compn.n~r were selec{;ed to 

drive the generators. This manufacturer vras chosen because of 

reliability and experience in s.m9.J.l tm·bine buildingo The l,3ti;Br, 

steirn re.t0 c1,rves and descriptive .matter (pages 104-1C8 e.ppendix) vrn:i-e 

received after a conference with a representative of tha.-t company. 



The turbines are desi~ned to operate at a. thro-t;tle pressure of 185 

pounds gauge and an exhaust pressure of 15 pounds "'8.UP..:e. The 
- b o 

turb:i.:nes ,~·ill operate at back pressures ranging from 20 pounds to 

5 pounds gauge. The total cost of the turbo-generator sets is 

$33,520. 

PRELTiflNARY OF BALANCING LOADS 

6 

Since the heating load will be supplied wholly, or partially, 

by the turbine exhaust, it now becomes necessary to investi,:?;a.te the 

balemce of the ·cwo loads. It will be possible in actual practice 

to operate the turbines at a fluctuating back pressure. 'When the 

heating steam demand becomes large it will be desirable to raise 

the back pressure to obtain the necessary flo,·,. The turbines operat­

irl6 at a hi 6hFJr back pressure will require more steam for each unit 

of electrical energy. If the heatin::; steam demand becomes low the 

back pressure may be lowe1•ed and the turbines will require lflss 

steam to supply the electric load. Inspection of the tu1·blne steam 

rate curves verifies this. Thus by manipulating the back pressure 

it will be possibl,3 to make the steam der11fl.nd of the turbines and 

th.a heo.ting steam demand tend to approximate ea.ch other. It would 

be very difficult and impractical to make an exact ~mo.lysis of the 

loads. ?01· t 1,is reason the followin 6 am,lysis is rna<le assuming a 

constant back pressu.Te and a. constant steam :rate. j back pressure 

of 15 pounds gauge '.'!as selected. Inspect.:.on of ·the demand cu~·ve 
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(page 102 appendix) shows that the average kilo,vatt demand between 

12:00 P. 1,1. and 7:00 A.M. is a.bout 175 kilowatts. At that load the 

200 kilowatt ma.chine requires 55 pounds per kilowa·tt hour. During 

the remainder of the day, 17 hours, it will be assumed that the 

400 kilowatt ma.chine opera.tes a.t 400 kilovro.tts for the entire period 

and the 200 kilowatt machine operates at 150 kilowatts for 8 hou1·s 

of the period. The steam rates a.re 41 pounds per kilowa:tt hour and 

57 pounds per kilowatt hour respectively. The following computations 

gives the average sterun rate. 

Kilowatt hours 

175 X 7 = 1225 

400 X 17 = 6800 

150 X 8 = 1200 

9225 kilo·wa.tt 

Pounds of steam 

1225 X 55 = 67.,500 

6800 X 41 = 278,000 

1200 X 57 = 68,500 

hom·s 

414,000 pounds 

Average steam rate 414,000 = 45 pounds per kilowatt hour 
9225 
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It will also be assumed and later demonstrated that the 

University should generate during only a portion of the year a.nd 

should purchase energy during the remainder. If operation is 

carried out in this manner it is neoessa.ry tha.t the University 

purchase power for at least four months. Tho reason for this is to 

be found on page 113(appendix) in the Rate 3 Billing under Special 

Provisions. This states that operation vvith a reduced winter service 

is permissible for only eight months of' any one year. 

The heating load at the University occurs during the period 

from September to Juno. Thus generation must be within that period. 

In this project generation was considered to start when the heating 

load VIOuld use most of the turbine exhaust and to end v1hen there 

would be e.n excessive we.ste of exhaust steam. This was found to 

occupy the period from September 15th to May 15th, or just eight 

months. 

In the investigation of the balancing; of the heating and 

genera.tinf; loads, allowance must be made in the sterun figures 

s.vaila.ble for steum used at high pressure. The amount of sterun 

used on the River Campus at high pressure is a negligible quantity, 

but the runounts used at the steam plant '.'md the hospital should be 

accounted for. From data available at the stemn ple.nt it was found 

that the hospital uses about 96,000 pounds of stemn in 24 hours at 
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high pressure. It will be assumed that this steam is used a:t an 

hourly rate of 4000 pounds. In a.11 probability more of ·this steam 

is used during the working hours of the day than in the off hours 

because the kitchen and laundry, large users of high pressure steam, 

opera·te during these hours. This ·tends to shoi,Y more steam for heat­

ing during the day and less during tho other hours than is actually 

the case. This error is on th0 safe side because, as the figures 

show, there is usually an adequate a.mount of heating steam during the 

day. 

Hit;l1 pressure steam is used at tho plRnt itself to operate 

pmnps, fan engines e.nd other auxiliarias. This figure can best be 

expressed 0s a percentage of the total output. The following 

fiz;ures were compiled to find the e:verage percentage. 

Ave. total out- .Ave. sts.tion Station ste0.m 
Jfonth put of steam steam per 24 per cent of 

Der 24 hours hours total 

October 4:91,000 71,100 14.5 

Fovember 624,000 99,000 16.0 

December 858,000 101,000 13.0 

January 910,000 103,000 ll.O 

February 950,000 104,000 11.0 

ic'.arch 745,000 103,000 13.0 

"..pril 704,000 79,4'00 11.0 

J..ssujned averat;e 12 .o;1a 
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The steam and electrical data us,'ld ln ·t-.he .follovrint analysis 

we!'e taten in 1935, that yonr be:i.ng chosen 1)ecause the data vre1·e 

complete and in :1. cornprehen:3ibl,3 grapl1ie form. The i}1(1iY:i.d,~f:ll days 

were selected because they seemed to be typical. Th8.t is, there 

w-as nothing extrsrnely unusual about them. The procedure ;:m.s to 

chcos,3 one day 11::iar the beg;:i.nnin 6 of each month, one in the middle 

and ona l;o-.-1t1.rd the end. 

HEATBG ST:;;A}I 

';.'he tt:jrm Tot(ll Steam is the entire 1:1mom1t of steam generi:.:ced 

by the bc:i.lers, thus includin 6 both hit;h 0.nd lo,:, p1·0ssure consump-

.,_. 
vlOl1. Station Stearn is th0 estimatet1 a:,-:1omrt of ste,J.m used in the 

plant and is 12 per cent of th0 total. TotHl Hic;h Pressm·e Stea.i-n. 

is the Station Steam plus 4000 pounds vrhich is the estimated constunp-

tion by the hospital. BeatinE; SteA.!il is the a.mount of steam v,hich is 

used for heati!"!._s and is ·che diJ'fe1·0n0.e betwe,m total steam and 

import.<:i.r;.ce in this p:rot'Jl,snn hecnus0 !;hat load will be supplied by 

The col1;::·.:n ",C-.-:." :..s the av=;:t·9.,;e lcilonatt cloi;l'3.nd .fo1· t}ie hO'J.r anf1 is 



September 19, J.935 

Hour Total Station Total High Hea:cing 
Stemn Stea:m Pressure Steam 

1: 00 Aft. 3,000 3,600 4,360 0 
2:00 12,000 1,440 5,440 6,560 
3:00 7,000 840 4,840 2,160 
4:00 1,000 840 4,840 2,160 
5:00 6,000 720 4,720 1,280 
6:00 1,000 840 4,840 2,160 
7:00 8,000 960 4,960 3,040 
8:00 8,000 960 4,960 3,040 
9:00 9,000 1,080 5,080 3,920 

10:00 8,000 960 4,960 3,040 
11:00 11,000 1,320 5,320 5,680 
12:00 15,000 1,800 5,800 9,200 

1:00 P!·,I 11,000 1,320 5,320 5,680 
2:00 8,000 960 4,960 3,040 
3:00 9,000 1,080 5,080 3,920 
4:00 8,000 960 4,960 3,040 
5:0.J 8,000 960 4,960 3,040 
6:00 7,000 840 4,840 2,160 
7:00 10,000 1,200 5,200 4,800 
8:00 7,000 840 4,840 2,160 
9:00 13,000 1,560 5,560 7,440 

10:00 7,000 840 4,840 2,160 
11:00 9,000 1,080 5,080 3,920 
12:00 7,000 840 4,840 2,160 



September 30, 1935 

Hour Tota.1 Stabion Total High Heating 
Steam Steam Pressure Sterun 

1:00 AM 10,000 1,200 5,200 4,800 
2:00 14,000 1~680 5,680 8,320 
3:00 9,000 1,080 5,080 3,920 
4:00 7,000 840 4,840 2,160 
5:00 17,000 2,040 6,040 10,960 
6:00 12,000 1,440 5,440 6,560 
7:00 28,000 3,360 7,360 20,640 
8:00 35,000 4,200 8,200 26,800 
9:00 38,000 4,560 8,560 29,440 

10:00 31,000 3,720 7,720 23,280 
11:00 37,000 4,450 a·,450 28,550 
12:00 32,000 3,840 7,840 24,160 

1:00 PM 32,000 3,840 7,840 24,160 
2:00 32,000 3,840 7,840 24,160 
3:00 35,000 4,200 8,200 24,BOO 
4:00 28,000 3,360 7,360 20,640 
5:00 28,000 3,360 7,360 20,640 
6:00 24,000 2,880 6,880 17,120 
7:00 20,000 2,400 6,400 13,600 
8:00 17,000 2,040 6,040 10,960 
9:GO 18,000 2,160 6,160 11,840 

10:00 9,000 1,080 5,080 3,920 
11:00 10,000 1,200 5,200 4,800 
12:00 9,000 1,080 5,080 3,920 



October 5, 1935 

Hour Total Station Total High Heating 
Steam Steam Pressm·e Stea.m 

1:00 AM 12,000 1,400 5,400 6,600 
2:~O 14,000 1,680 5,680 8,320 
3:00 6,000 720 4,720 1,280 
4:00 10,000 1,2@.0 5,200 4,800 
5:00 24,000 2,800 6,800 17,200 
6:·JO 29,000 3,500 7,500 21,500 
7:00 27,000 3,240 7,240 19,760 
8:00 36,000 4,320 8,320 27,680 
9:00 38,000 4,560 8,560 29,440 

10:00 37,000 4,440 8,440 28,540 
11:00 37,000 4,440 8,440 28,540 
12::)0 32,000 3,840 7,840 24,160 

1:00 '01\r 
.L 1t!. 32,000 3,840 7,840 24,160 

2:00 34,000 4,080 8,080 25,920 
3:00 33,000 3,960 7,960 25,040 
4:00 29,000 3,480 7,480 21,520 
5:00 31,000 3,720 7,720 23,280 
6:00 28,000 3,360 7,360 20,640 
7:00 21,000 2,520 6,520 14,480 
8:00 21,000 2,520 6,520 14,480 
9:00 18,000 2,160 6,160 11,840 

10:00 21,000 2,520 6,-520 14,480 
11:OC 27,000 3,240 7,240 19,760 
12:00 25,000 3,000 7,000 18,000 



October 19, 1935 

Hom· Total Station Total High Hee.ting 
Steam Steam Pressure Steam 

1:00 .fuvI 11,000 1.,320 5,320 5,680 
2:00 11.,000 1,320 5,320 5,680 
3:00 8,000 960 4,960 3,040 
4:00 13,000 1,560 5,560 7,440 
5:00 24,000 2,860 6,860 17,140 
6:00 20,000 2,400 6,400 13,600 
7:00 28.,000 3,360 7,360 20,640 
8:00 33,000 3,960 7,960 25,040 
9:00 34,000 4,080 8,080 23,920 

10:00 30,000 3,600 7,600 22,400 
11:00 25.,000 3,000 7,000 18,000 
12:00 20,000 2,400 6,400 13,600 

1:00 Pl'E 13,000 1,560 5,560 7,440 
2:00 13,000 1,560 5,560 7,440 
3:00 11,000 1,320 5'; 320 5,680 
4:00 11,·)00 1,320 5,320 5,680 
5:00 12,000 1,440 5,440 6,560 
6:00 13.,000 1,560 5,560 7.,440 
7:00 13,000 1,560 5,560 7,440 
8:00 13.,000 1,560 5,560 7,440 
9:00 11,000 1,320 5,320 5,680 

10:00 8,000 960 4,960 3,040 
11:00 12,000 1,-1-40 5,440 6,560 
12:00 8,000 960 4,960 3.,040 



October 3111 1935 

Hour Total Station TotaJ. High Heating 
Steam Steam Pressun3 Steam 

1 :00 AJ.~ 81000 960 411960 3,040 
2:00 11,000 1,300 5,300 5,700 
3:00 13,000 1,550 5.,550 7,450 
4:00 10,000 1.200 5,200 4,800 
5:00 23.,000 2,760 6,760 16,240 
6:00 17,000 2,040 6,040 10,960 
7:00 27,000 3,240 7,240 19,760 
8:00 3211000 3,840 7,840 24,160 
9:00 32,000 3,840 7,840 24,160 

10:00 30,000 3,600 7,600 22,400 
11:00 34,000 4,080 8,080 23.,920 
12:00 27.,000 3,240 7,240 19.,760 

1:00 ~J 20,000 2,400 6,400 13,600 
2:,)0 18.,000 2,160 611160 1211940 
3:00 17,000 2,040 6,040 11,960 
4:00 13,000 1,550 5,550 7,450 
5:00 20,000 2,400 6.,400 13,600 
6:00 23,000 2,760 6,760 16,240 
7:00 21,000 2.,520 6,520 14,480 
8:00 2211000 2,640 6,640 15,360 
9:00 15,000 111800 511800 9,200 

10:00 18,000 2,160 6,160 11,840 
11:00 12,000 1,440 5,440 6.560 
12:00 7,000 840 4,840 2,160 



November 7, 1935 

Hom· Total Sta.t:i.on Totnl High Hea.ting 
Steam Steam Pressure Steam 

1: 00 AivI 10,000 1.,200 5,200 4.,800 
2:00 10.,000 1.,200 5,200 4,800 
3:00 8,000 960 4,960 3.,040 
4:00 12.,000 1.,440 5,440 6.,560 
5:00 25,000 3,000 7,000 28.,000 
6:00 22,000 2.,640 6.,640 15;360 
7:00 35.,000 4,200 8,200 26,800 
8:00 38,000 4,560 8~560 29,440 
9:00 40,000 4,800 8.,800 31,200 

10:00 38,000 4.,560 8,560 29,440 
11:00 39,000 4,690 8.,690 30,310 
12:00 37,000 4.,450 8,450 28,550 

1:00 FE 33,000 3.,960 7,960 25,040 
2:00 35,000 4.,200 8,200 26.,~00 
3:00 28,000 3,360 7,360 20,640 
4::00 30.,000 3,600 7,600 22,400 
5:00 28,000 3,360 7,360 20,640 
6:00 27,000 3.,240 7,240 19.,760 
7:00 26,000 3,120 7,120 18,880 
8:00 24,000 2,880 6,880 17,120 
9:00 23.,000 2,760 6,760 16,240 

10:00 18,000 2,160 6,160 11,840 
11:00 8,000 960 ,t, 960 3,040 
12:GO 8,000 960 4:.,960 3,040 



November 19, 1935 

Hour Total Station Total High Hao.ting 
Steam Steam Pressure Steam 

1:00 .AM 17,000 2,040 6,040 10,960 
2:00 17,000 2,040 6,040 10,960 
3:00 18,000 2,160 6,160 11,840 
4:00 17,000 2,040 6,040 10,960 
5:00 27,000 3,240 7",240 19,760 
6:00 32,000 3,840 7,840 24,160 
7:00 52,000 6,250 10,250 41,750 
8:00 42,000 5,040 9,040 32,960 
9:00 48,000 5,760 9,760 38,240 

10:00 41,000 4,920 8,920 32,080 
11:00 49,000 5,890 9,890 39,110 
12:00 38,000 4,560 8,560 29,440 

1:00 Fa 40,000 4,800 8,800 31,200 
2:00 43,000 5,160 9,160 33,840 
3:00 37,000 4,440 6,440 28,560 
4:00 39,000 4,690 8,690 30,310 
5:00 40,000 4,800 8,f300 31,200 
6:00 32,000 3,840 7,840 24,160 
7:00 29,000 3,480 7,480 21,520 
8:00 27,000 3,240 7,240 19,760 
9:GO 28,000 3,360 7,360 20,640 

10:00 22,000 2,640 6,640 15,360 
11: 00 9,000 1,080 5,080 3,920 
12:00 11,000 1,320 5,320 5,680 



November 30, 1935 

Hour Total Station Total High Heating 
Steam Steam Pressure Steam 

1:00 MI p,ooo 2,040 6,040 10,960 
2:00 18,000 2,160 6,160 11,840 
3:00 20,000 2,400 6,400 13,600 
4:00 13,000 1,560 5,560 7,440 
5:00 20,000 2,400 6,400 13,600 
6:00 30,000 3,600 7,600 22,400 
7:00 41,000 4,920 8,920 32,080 
8:00 45,000 5,400 9,400 35,600 
9:00 48,000 5,750 9,750 38,250 

10:00 47,000 5,650 9,650 37,350 
11:00 45,000 5,400 9,400 35,600 
12:00 42,000 5,050 9,05(!) 32,950 

1 :00 F1:! 40,000 4,800 8,800 31,200 
2:00 42,000 5,050 9,050 32,950 
3:00 47,000 5,650 9,650 37,350 
4:00 37,000 4,450 8,450 28,550 
5:00 38,000 4,560 8,560 29,440 
6:00 33,000 3,960 7,960 25,040 
7:00 26,000 3,120 7,120 18,880 
8:00 28,000 3,360 7,360 20,640 
9:00 32,000 3,840 7,840 24,160 

10:00 28,000 3,360 7,360 20,640 
11:00 23,000 2,760 6,760 16,240 
12:00 23,000 2,760 6,760 16,240 



December 2, 1935 

Houi· Total Station Total High Fieatin.s 
Steam Steam Pressure Steam 

1:00 .AM 15,000 1.,800 5,800 9,200 
2:00 23,000 2.,760 6,760 16,240 
3:00 21,000 2,520 6,520 14,480 
4:00 2•J,000 2,880 6,880 17,120 
5:00 36,000 4,320 8,320 27,680 
6:00 42,000 5,040 9,040 32,960 
7:00 53,000 6,350 10,350 42,650 
8:00 51,000 6,120 10,120 50,880 
9:00 50,000 6,000 10,000 40,000 

10:00 49,000 5,890 9,890 39,110 
11: OC· 48,000 5.,760 9,760 38,240 
12:00 49,000 5,880 9.,880 39,120 

1:00 }-,J,,! 47,000 5.,M() 9,640 36,360 
2:00 50,000 6,000 10,000 40,000 
3:0C• 52.,000 6, ;?!.W 10,2?0 41,760 
4:00 49,000 5,890 9,890 39,110 
5:00 48,000 5,760 9,760 38,240 
6:0C• 38,000 4,560 8,560 29,440 
7:00 37,000 4,4:40 8,440 28,560 
8:00 32.,000 3.,840 7,840 24,160 
9:00 36,000 4,320 8,320 27,680 

10:00 27,000 3,240 7,240 19,760 
11:00 20,000 2.,4-00 6.,400 B,600 
12:00 23,000 2,760 6,760 16,240 



December 14, 1934: 

Hour Total Station 'l'ota.1 High Heating 
Sterun Steam Pressure Steam 

1:00 !ul'i 29,000 3,480 7,480 21,520 
2:00 36,000 4,310 8,310 27,690 
3:00 27,000 3,240 7,240 19,760 
4:00 40,000 4..,800 8,800 31,200 
5:00 44,000 5,280 9,280 34,720 
6:00 45,000 5,4-00 9,400 35,600 
7:00 41,000 4,920 8,920 32,080 
8:00 45,000 5,4:00 9,4-00 35,600 
9:00 48,000 5,760 9,760 38,230 

10:00 49,000 5,880 9,880 39,120 
11:0C· 45,000 5,400 9,4-00 35,600 
12:00 47,000 5,640 9,640 37,360 

1:00 PM 45,000 5,<:'l:00 9,400 35,600 
2:00 46,000 5,520 9,520 36,480 
3:00 48,000 5,760 9,700 37,240 
4:00 46,000 5,520 9,520 36,480 
5:00 47,000 5,640 9,640 37,460 
6:C-C· 30,000 3,600 7,600 22,400 
7:CC· 33,000 3,860 7,960 2G,040 
8:0C- 30,000 3,600 7,600 22,400 
9:00 29,000 3,480 7,4-80 21,520 

10:00 28,000 3,360 7,360 20,640 
11: OC· 28,000 3,360 7,360 20,640 
12:00 24,000 2,880 6,880 17,120 



December 28, 1934 

Hour 'l'otal Station Total Eigh I-Tea.tin(!; 
Steam Steam Pressure Steam 

1:00 11M 30,000 3,600 7,600 22,400 
2:C•O 24,000 2,880 6,880 17,120 
3:00 25,000 3,000 7,000 18,000 
4:00 24,000 2,880 6,880 17,120 
5:00 30,000 3,600 7,600 22,400 
6:00 46,000 5,530 9,530 35,470 
7:GO 53,000 6,360 10,360 42,64-0 
8:00 44,000 5,290 9,290 34,710 
9:00 47,000 5,600 9,600 37,400 

10:00 48,000 5,760 9,760 38,240 
11: OG 50,000 6,000 10,000 40,000 
12:00 45,000 5,4-00 9,400 35,600 

1:00 PH 43,000 5,160 9,160 33,840 
2:00 46,000 5,510 9,510 36,490 
3:00 45,000 5,400 9,400 35,600 
4:00 40,000 4,800 8,800 31,200 
5:0(, 37,000 4,400 8,400 28,600 
6:CO 26,000 3,120 7,120 18,880 
7:00 28,000 3,360 7,360 20,640 
8:00 24,000 2,880 6,880 17,120 
9:0C· 25,000 3,000 7,000 18,000 

10:00 24,000 2,880 6,880 17,)20 
11:00 25,000 3,000 7,000 18,000 
12:00 22,000 2,640 6,640 15,360 



January 3, 1935 

Hour Total Station Total Hir;h Heating 
Steam Sterun Pressure Steam 

1: 00 J\l\! 20,000 2,400 6,400 13,600 
2:00 20,000 2,400 6,400 13,600 
3:00 20,000 2,400 6,400 13,600 
4:00 21,000 2,500 6,500 14,500 
5:00 25,000 3,000 7,000 18,000 
6:00 38,000 4,600 8.,600 29.,400 
7:00 50,000 6,000 10,000 40,000 
8: ,')Q 47,000 5,1300 9,600 37.,400 
9:00 47,000 5,600 9,1300 37,400 

10:00 47,000 5,600 9,600 37,400 
11::JO 47,000 5.,600 9.,600 37,400 
12:00 44,000 5,400 9,400 34,600 

l:~O Pitl 40,000 4,800 8,800 31,200 
2:00 43,000 5,200 9.,200 33,800 
3::)0 44,000 5,400 9,400 34,600 
4::00 40,000 4,800 8,800 31,200 
5: i)O 35,000 4,200 8,200 26,BOO 
6:00 30,000 3.,600 7,600 22,400 
7:():) 30,000 3,600 7,600 22,400 
S:00 26,000 3,200 7,200 18,800 
9:00 30.,000 3,1300 7,600 22,400 

10:00 30,000 3,600 7,600 22,400 
11:00 36,000 3.,200 7,200 28,800 
12:00 M,000 4,100 8,100 25,900 



January 22, 1935 

! : Hour Tota.1 Station Total High Heo:bing 
Stea.1n Steam Pressure Steam 

1: 00 A'Ni 20,000 2,400 6,400 13,600 
2:00 20,000 2,400 6,400 13,600 
3:00 20,000 2,400 6,400 13,600 
4:00 20,000 2,400 6,400 13,600 
5:00 35,000 4,200 8,200 26,800 
6:00 50,000 6,000 10,000 40,000 
7:00 47,000 5,600 9,600 37,400 ;: i 8:00 48,000 5,800 9,800 38,200 
9:00 50,000 6,000 10,000 40,000 I I 10:00 48.,000 5,800 9,800 38,200 . I 

11:·J0 50,000 6,000 16,000 40,000 
12:00 47,000 5.,600 9,600 37,400 

Ii 
1:00 Plvl 44,000 5,300 9,300 34.,700 ! 
2:00 45,000 5,400 9,400 35,600 I, I 

.'. 

3:00 46,000 5,500 9,500 36,500 

I: 4:00 43,000 5,200 9,200 33,800 
5:00 40,000 4,800 8,800 31,200 
6:00 37,000 4,400 8,400 28,600 
7:00 3?,,000 3,800 7,800 24,200 
8:00 30,000 3,1300 7,600 22~400 
9:00 30,000 3~600 7,600 22,400 

10:00 30,000 3,600 7,600 22:400 
11:GO 30,000 3,600 7,600 22,400 
12:00 30,000 3,600 7,600 22,400 



January 31, 1935 
' t 

Hour Total Station Total High Heating 
Steam Steam Pressure Steain 

1:00 AM 28,000 3,200 7,200 20,800 Ii, 
2:00 30,000 3,600 7,600 22,400 ! ' 3:00 29,000 3,500 7,500 21,500 ., 
4:00 32,000 3,800 7,800 24,200 ·1' 

5::::lO 33,000 4,000 8,000 25,000 
6:00 30,000 3,600 7,600 22,400 

', ' 7:00 34,000 4,100 8,100 25,900 '· 
8:00 45,000 5,400 9,400 35,600 ; I 9:00 56,000 6,700 10,700 45,300 

10:00 68,000 8,200 12,200 55,800 
11:00 70,000 8,400 12,400 57,600 
12:00 68,000 8,200 12,200 55,800 

1:00 P!f 58,000 7,000 11,000 47,000 
2:00 63,000 7,600 11,600 51.,400 

.I 
3:00 64.,000 7,700 11,700 52,300 
4:80 44,000 5,300 9,300 34,700 
5:·)0 60,000 7.,200 11,200 48,800 
6:00 60,000 7,200 11,200 48,800 
7:00 49,000 5,900 9,900 39,100 
8:,JO 52,000 6,200 10,200 41,800 
9:00 51,000 6,100 10,100 40,900 

10:•'.)0 45,000 5,400 9,400 35,600 
11:00 48,000 5,600 9,600 38,400 
12:00 32,000 3,800 7,800 24,200 



February 2, 1935 
i 
t, 
l' 

Hour Total Station Total High Heating 
Steam Steam Pressure Steam I 

Ii! 

1: 0:)0 A!vi 15,000 1,800 5,800 9,200 1: 
l! ! 

2:00 17,000 2,000 6,000 11,000 i! I 

3:00 20,000 2,400 6,000 12,000 
:1' 
i\ j 

4:00 25,000 3,000 7,000 18,000 'i. 
' 

5:00 30,000 3,600 7,600 22,400 1': ,, 

6:00 46,000 5,500 9,500 36,500 
I I 
;: I 

7:00 40,000 4,800 8,800 31,200 
I 

8:00 46,000 5,500 9,500 36,500 
9:00 46,000 5,500 9,500 36,500 'i i 

10:00 47,000 5,600 9,600 37,400 
11:00 47,000 5,600 9,600 37,400 
12:00 43,000 5,400 9,200 33,800 

l:·JO PM 41,000 4,900 8,900 32,100 
2:00 42,000 5,000 9,000 33,000 
3:00 44,000 5,300 9,300 34,700 I 4:00 40,000 4,800 8,800 31,200 
5:00 34,000 4,100 8,100 25,900 
6:00 30,000 3,600 7,600 22,400 
7:00 30,000 3,600 7,600 22,400 

8:00 36,000 4,300 8,300 27,700 

9:00 26,000 3,100 7,100 18,900 

10:00 27,000 3,200 7,?.00 19,800 

11:·JO 25,000 3,000 7,000 18,000 

12:00 20,000 2,400 6,400 13,600 



26 

.I 1, 

I 
' I 

Febrtmry 13, 1935 
I' 
1: ! :', 

Ii· 
Ronr Total Station Total High Heating j!' 

I i 
Steam Steam Pressure Steam 1: I 

11 

11' 

1:00 AM 20,000 2,400 6,400 13,600 I': 
!: I 

2:00 19,000 2,300 6,300 12,700 I'. i 
3:00 16,000 1,900 5,900 10,100 ii! 

(' 4:00 19,000 2,300 6,300 12,700 1!' 
i'' 5:00 26,000 3,100 7,100 18,900 ,, 
" I ' 

6:00 35,000 4,200 8,200 26,800 I: I 
7:00 44,000 5,300 9,300 34,700 i 
8:00 43,000 5,200 9,200 33,800 
9:00 47,000 5,600 9,600 37.,400 : i 

10:00 41,000 4,900 8,900 32,100 i 

11:00 41,000 4,900 8,900 32,100 
12:00 40,000 4,800 8,800 31,200 : I 

' 

1:00 P}! 38,000 4,600 8,600 29,400 
2:00 42,000 5,000 9,000 33,000 /I! 

3:00 43,000 5,200 9,200 33,200 

J 4:00 41,000 4,900 8,900 32.,100 
5:00 35,000 4,200 8,200 26,800 

' ' 
6:00 34,000 4,100 8,100 25,900 
7:00 30,000 3;600 7,600 22,400 
8:00 35,000 4,200 8,200 26,800 
9:,'.)0 37,000 4,400 8,400 28,600 

10:00 34,000 4,100 8,100 25,900 

I 
11:00 27,000 3,200 7,200 19,800 
12:00 27,000 3,200 7,2O01/o 19,800 

' 



February 27, 

Hour Total Station 
Steam Stearn 

1: 00 pJJj 35,000 4,200 
2:00 37,000 4,500 
3:00 33,000 4,100 
4:00 40,000 4,800 
5:00 42,000 5,000 
6:00 50,000 6,000 
7:00 46,000 5,500 
8:00 44,000 5,300 
9:00 47,000 5,f300 

10:00 016,000 5,500 
11:00 46,000 5,500 
12:00 44,000 5,200 

1:00 PI~ 43,000 5,200 
2:00 44,000 5,300 
3:00 43,000 5,200 
4:00 42,000 5,000 
5:00 42,000 5,000 
6:00 4011000 4,800 
7:00 40,000 4,000 
8:00 37,000 4,500 
9:00 37,000 4,500 

10:00 35,000 4,200 
11:00 36.,000 4,300 
12:00 32.,000 3,800 

1935 

Total High 
Pressure 

8,200 
8,500 
8,100 
8,800 
9,000 

10,000 
9,500 
9,300 
9,600 
9,500 
9,500 
9,300 

9,200 
9,300 
9,200 
9,000 
9,000 
8,800 
8.,000 
8,500 
8,500 
8,200 
8,300 
7,800 

Heating 
Steam 

26,800 
28,500 
24,900 
31,200 
33,000 
40,000 
36,500 
34,700 
37,400 
36.,500 
36,500 
34,700 

33,800 
34,700 
33,800 
33,000 
33,000 
31.,200 
21,200 
38,500 
38,500 
36,800 
37,700 
34,200 

27 
·1 

i1 
1l 
I 
l'i 
I 

I 
t 1 
![ 
t 
n . 
1/: 
l' l 

it 1 

; 
1, ! 

i; ! ' 
Ii 

I 
1 

Ii 
11 ,j 
I 
11 

, .. ,, . 

, 1! 
I ' 



Maroh 2, 1935 
I. 

Hour Total Sto:tion Total High Heating I 
I I 

Steam Steam Pressure Steam ' I I. I 
I' 

1:00 AM 15,000 1.800 5,800 9,200 1: '. 
Ii 

2:80 16,000 1,900 5,900 10,100 I• I 
'I' 11 3:00 20,000 2,400 6,400 13,600 , I 

~: \ 
4:00 13,000 2,200 6,200 11,800 11 i 
5:00 23,000 2,800 6,800 16,200 
6:00 40,000 4,800 8,800 31,200 
7:00 44,000 5,300 9,300 34,700 
8:00 39,000 4,700 8,700 30,300 
9:00 40,000 4,800 8,800 31,200 

10:00 37,000 4,500 8,500 28,500 
11:00 40,000 4,800 8,800 31,200 
12:00 36,000 4,300 8,300 27,700 

l: •:)0 PM 36,000 4,300 8,300 27,700 
2:00 34,000 4;,100 8,100 25,900 ,,· ! 

, I 

3:00 30,000 3,600 7,1300 22,400 · J •~: 00 35,000 4,200 8,200 26,800 
5:00 26,000 3,100 7,100 13,900 
6:00 24,000 2,900 6,900 17,100 
7:00 25,000 3,000 7,000 13,000 
8:00 20,000 2,400 6,400 13.,1300 I· 9:00 21,000 2,500 6,500 14,500 

10:00 20,000 2,400 6,400 13,600 ! 

11:00 17,000 2,000 6,000 11,'JOO 
12:00 17,000 2,000 6,000 11,000 I' 

I 
Ii 

I\ I 
I, 

1: 

j 

l 



l 

ij 
29 ii 

i1 

~ µ, 
ii 
J. 

I 
l 

11 
! ' 
Ii; 

March 16, 1935 
. I 

! I 
Hour Total Station Total Hie;h Heating 

Sterun Steam Pressure Steam 

1:00 AM 15,000 1,800 5,800 9,200 
2:00 17,000 2,000 6,000 11,000 
3:00 17.,000 2,000 6,000 11,000 
4:00 20,000 2,400 $,400 13,600 
5:00 16,000 1,900 5,900 10,100 

! 
; I 
Ii 

r 
1; 

I! 
Ii 

6:00 27.,000 3,200 7,200 19,800 
7:00 40,000 4,800 8,800 31,200 
8:00 38,000 4,600 8,600 29,400 
9:00 35,000 4,200 8,200 26,800 

10:00 35,000 4,200 8,200 26,800 
11:00 33.,000 4.,000 8,000 25,000 

I 
! 

' i 
I 

' l 
·1 

II 
12:00 25,000 3,000 7.,000 18,000 j!, '. 

I 

1:00 Flli 25.,000 3,000 7,000 18,000 
2:00 25,000 3,000 7,000 18,000 
3:00 20,000 2,400 6,400 13,600 
4:00 20,000 2.,400 6,400 13,600 
5:00 20,000 2,400 6,400 13,600 
6:00 18,000 2,200 6,200 11,800 
7:00 20,000 2,400 6,400 13i,600 
8:00 20,000 2,400 6,400 13,600 
9:00 20,000 2,400 6,400 13,600 

10: ·JO 19,000 2,300 6,300 11,700 
11:00 18,000 2,200 6,200 11,800 

ii i 
!, : 
!i: : 
!· 1: 
; ! 
I' ' t ! 
r .. 
l 
i,,, 
I• ,i 

Ii 
i 
I' 
,j I 

I 
12:•J0 15,000 1,800 5,800 9,200 I 

I I 

I 
I 

i 
I 

I 
l 
I 

I ,, 
\! 
i 
J 
j 

I 
I 
i 

I 



! I 
I 

I 
li>i 
1, 

!j· 

30 
~ ·. 
!1 

I: 
i 

I 

I.; 
I:: 

1~iarch 29, 1935 ·; I 
~ ! 

Iio1lr Total Station Tob1l High Hee.ting 
Stea.111 Steam Pressure Stemn 

, I 
I, 

l: 00 iu'IJ 
1:: 

18,000 2,200 6,200 11,800 , l 
2:GO 15,000 J.,800 5,800 9,200 
3:00 15,000 J.,800 5,800 9,200 J' 

I I 4:00 15,000 1,800 5,800 9,200 I 

'I 5:00 22,000 2,600 6,600 15,400 ! 
6:00 39,000 4,700 8,700 30,300 
7:00 010 1 000 4,800 8,800 31,200 I 8:00 35,000 4,200 8,200 2G,800 I, 
9:00 39,000 4,700 8,700 30,300 

I; 10:00 3G,OOO 4,300 8,300 27,700 
jl 

11:80 38,000 4,600 8,600 29,400 !1 

12:00 36,000 4,300 8,300 27,700 /: 

l:•JO PM 36,000 4,300 8,300 27,700 11 . 

2:00 35,000 4,200 8,200 26,800 

! I 3:00 35,000 4,200 8,200 2G,800 
4:00 29,000 3,500 7,500 21,500 

i '. 5:00 34,000 4,100 8,100 25,900 
6:00 29,000 3,500 7,500 21,500 
7:00 27,000 3,200 7,200 19,800 
8:00 22,000 2,600 6,600 15,400 
9:00 20,000 2,400 6,400 13,600 

10:00 20,000 2,400 6,400 13,600 
11:00 21,000 2,500 6,500 14,500 
12:JO 15#000 1,800 5,800 9,200 



April 3, 1935 

Hour Total Station Total High Hee.ting 
Steam Sterun Pressure Steam . i 

• I 

1: 00 j\j\{ 20,000 2,400 6,400 13,600 I I 
I' 

2:00 19,000 2,300 6,300 12,700 
3:00 15,000 1,800 5,800 9,200 

II; 4:00 17,000 2,000 6,000 11,000 
5:00 27,000 3,200 7,200 19,800 

11· 6:00 40,000 4,800 8,800 31,200 1· 

7:00 40,000 4,800 8,800 31,000 i 

Ii 8:00 40,000 4,800 8,800 31,000 I• 
i! 9: ()0 40,000 4,800 8,800 31,000 ti 

10:00 40,000 4,800 8,800 3ls000 Ii 
11 11:00 35,000 4,200 8,200 26,800 I. 
ii 

12:00 35,000 4,200 G,200 26_.800 Ii· . 
I; I 
1, 
I· I 1:00 PM 33,000 4,000 8,000 25,000 

2:80 36,000 4,300 8,300 27.,700 
3:00 38,000 4,600 8,600 29,400 J . "',..., 33,000 4,000 8,000 25,000 ~..::vu 
5:00 27.,000 3,200 7,200 J.9,800 ii ' 
6:00 22,000 2,600 6,600 15,400 I' 
7:00 27,000 3,200 1,200 19,800 I 
8:00 22,000 2,600 6,600 15,400 ! 

j 
9:00 23,000 2,800 6,800 16,200 i! 

10:00 20.,000 2,400 6,400 13,600 I 11:00 22,000 2,600 6,600 15,400 ) 

12:00 18,000 2,200 6.200 11,800 

• I 



32 

,'\ 
I 

Apr:i.l 10, 1935 
: I 

Hour Tots..l Station Total Hie;h Heating 
Steam Sterun Pressure Steam 

1: ·JO .A.J1T 15,000 1,800 5,800 14,200 
2:00 15,000 1,800 5,800 19,200 
3:80 15,000 1,800 5,800 9,200 
4:00 20,000 2,400 6,400 13,600 
5:00 25,000 311000 7,000 18,000 
6:00 35,000 4,200 8,200 26,800 
7:00 36,000 4,300 8,300 27,700 
8:00 37,000 4,500 8,500 28,500 
9:·JO 36,000 4,300 8,300 27,700 

10:00 35,000 4,200 8,200 26,300 
11:00 35,000 4,200 8,200 26.,800 
12:00 36,000 4,300 8,300 27,700 

l:·JO FN 32,000 3,800 7,800 24,200 
2:00 34,000 4,100 8,100 23,900 . I 

3:00 34,000 4,100 8,100 2:3, 900 

1T .:1: oc~ 30,000 3.,600 7,600 22,400 
5:00 28,000 3,400 7,400 20,600 I : 
6:00 27,000 3,200 7,200 19,800 I ' 

7:00 26,000 3:100 7,100 18,900 ;•· 

I 
8:00 20,000 2,400 6,400 13,600 I 

'. 
9:00 19,000 2,300 6,300 12,700 ! 

10:00 19,000 2,300 6, 3')0 12,700 
11:JO 18,000 2,200 6,200 11,800 
12:00 15,000 1,800 5,800 9,200 

i. 
I 
' I . , 



April 30, 

Hom· Total .sts.tion 
Steam Steam 

1:00 AM 18,000 2,200 
2:00 20,000 211400 
3:00 17,000 2,000 
4,:00 20,000 2,400 
5:'.)0 20,000 211400 
G:00 25.,000 311000 
7:00 4011000 4s800 
3:00 35,000 4,200 
9:00 37.,000 4,500 

10:00 40,000 4,800 
11:00 38,000 4,600 
12:00 40,000 4,800 

1:00 Vilt 38,000 4,600 
2:00 35,000 41200 
3:00 40,000 4,800 
4:00 30,000 3,600 
5:00 37,000 4,500 
6:00 30,000 3,600 
7:00 30,000 3,600 
8:00 25,000 3,000 
9:VO 27$000 3,200 

10:00 28,.')00 3,400 
11:00 23,000 3,400 
12:CO 22,000 2,600 

1935 

Total High 
Pressure 

6,200 
6,400 
6,000 
6,400 
6,400 
7,000 
8,800 
8,200 
8,500 
8,800 
8,600 
8,800 

8,600 
8,200 
8,800 
7,1300 
8,500 
7,600 
7,600 
7,000 
7,200 
7,400 
7,400 
6,600 

Hee.ting 
Steam 

11,800 
1~5, 600 
11,000 
13,600 
13,600 
18.,000 
31,200 
26,800 
31,500 
31,200 
2911400 
31,200 

29,400 
26,800 
31,200 
22,400 
28,500 
22:400 
22:400 
18,000 
19,800 
20,600 
20,600 
15,400 

I I 

l' 
11 

11 

ii 
) I 
4 l : 
! I: 
l I 

l I 

11 · ,, 
!• 
11 
1, 

11 
l; 
I; 

I , 
I 
I 
I 
I 

i. 

Ii 

\i 

\\ 



Ha.y 3, 1935 

Hou1· Total Station Total High Heatine; ,,, 
'->G09Jll. Steam Pressure Steam 

1:00 AJi 19,000 2,300 6,300 12,700 
2:00 19 ,000_ 2,300 6,300 12,700 
3:00 16,000 1,900 5,900 10,100 
4:00 22,000 2,600 6,600 15,400 
5:00 21,000 2,500 6,500 14,500 
6:()0 35,000 4,200 8,200 26,800 
7:00 40,000 -,BOO 8,800 31,200 
8:00 <.!:5.,00J 5,•l:(l() 9,400 35,600 
9:GO 42,000 5,100 9 ,JOO 32,900 

lO:OC 45.,000 5,400 9,4-00 35,nOO 
11:0('· 4•1,000 5,300 9,300 34,700 
12: OC· 45,000 5,400 9,400 35,600 

I 

I 
I 

1: cc-,..,. . 
~2,000 5,100 9,JOO 32,flGO ..!..-'l• .! 

2:0C 4:G,000 5,400 9,400 35,600 
3:0C, 4:0,000 4,800 8,800 31,200 

Ii 1. 
,J:: 00 42,000 5,100 9,100 32,900 
5:0C· 40,000 4,800 o,80C• 31,2('•0 
6:CO 33,000 4,000 8,0()0 25,C':OO 
7: ('(. 33,000 4,000 8,000 25,000 
8:00 30,000 3,600 7,600 22s100 
9:0G 25,0C'•O 3,000 7,000 18,000 

10:0C· 26,000 3,J.00 7,100 18,900 
11:0C- 25,000 3,000 7,000 18,000 
12: OC· 20,000 2,4:0C 6,'f:00 13,600 



1iaJr 16, 1935 

Hour Totnl Station TotaJ. Eigh Heating 
~-3-Lem;; Ste0m Pressure Steam 

1:0(, ,.. 
10,000 1,200 5,200 4,800 itld 

2:00 10,000 1J200 5,200 4,800 
3:0G 11,000 1, ~~00 5;300 5,700 
4:0(, 11,000 1,300 5,300 5,700 
5:0C- 12,000 1,400 5,400 6 ,GOO 
6:0(, 18,000 2,200 6,200 11,800 
7: ()(, 25,000 3,000 7,000 18,000 
8: ()(, 2s;ooo 3,000 7,000 18,0()0 
9:0C 2?.,000 3,200 7,200 19.,800 

1: 10: ()(, 25,000 3,000 7·jJOOO 18,000 

r 11:00 23,000 2;80-D 6,800 16,200 " 

' lf~: CC· 25,000 3,000 1.,000 18,000 . ' 
' . ' 
I: 

I 

1 :OC· PJiE 21.,000 2,500 6$500 14-,500 11 

1/ . i 2:0G 15,000 1,800 5,800 9,200 [i j 

3: c:c- 15,000 1,800 5,800 9,200 ,! 

I: fi 4:0(, 16,0C•O 1.,900 5,900 10, J 00 i' 
5:00 15,000 1,800 5,800 9, 2r)O !,1 
6:0C, 12,000 1,400 5,4-00 6,600 1L. 

'I 
7:GC 14,000 1,700 5,700 8,300 1;11. 

',JI 8:()0 14,000 1,700 5,700 8,300 iili. ;): ()(· 14,000 1,700 5,70G 8,300 
II' 10: ()(, 13,000 1,600 5,600 7,400 ilt 
,, 1 

11 :CC· 10,000 1,200 5,200 4,800 11 
j1: 

12: oc1 10, oc,o 1,200 5,200 ~,800 \': 
ii 
1·•: 
fi ,,,. 
:=: 
I, 

l;: 
r1l 

r 
r, 
' 
' t' 

~ ~I 

I, 



May 27, 1935 

Hour Totnl Station Toto.l High Hertting 
St00.m Steam P1•t)ssure Steam 

1:00 ,., .. ,'/' 
4,000 500 4,500 500 !l.!Lt -

11: 
2:00 4,000 500 4,500 - 500 
S:OC• 4,000 500 4,500 - 500 lj 4:00 6,000 700 4,700 1,300 l; , 
5:00 1:,;,000 1,600 5,6CO 7,400 

I, 

1r 6:00 10,000 1,200 5,200 4,800 J 
7:00 15,00C: 1,800 5,800 9,200 vl 

I'' 
8:0C 12,000 1,400 5,400 6,600 

11 
9:0C• 17,000 2,000 6,000 11,000 I, 

1:. 10:0C 16,000 1,900 5,900 J.0,100 

~ 11: OC• 14.,000 1,700 5,700 8,300 
lt~: OC- 10,ono 1,200 5,200 4,800 

11' 

'i 
I 

l: CC y-~ ,;- 9,000 1,100 5, J GO 3,900 
11! 

l.h_ 

2:0C· 6,00Ci 1,000 5 » OC•C• 3,000 
111 

3:C.O 8 1 OC•O 1,GOO 5,0GO 3,000 .J 

i: 4:0C 9,000 1,100 5,100 3, 9('10 I ;j 
5:0(. 7,000 800 4,800 2.,200 

11 ' 
, 

6:00 8,000 1,000 51;0CO 3,000 

11 ,., "~ 5,C.CO 600 4,600 400 I! v\...' 

8: OC· 5,C•CO 600 ½:; GC·O 400 !·,~ 
9:0C 7,COO 800 4,800 2,?.00 !!i 

6,0C•O 700 4,700 1, ;-soo i! 

10:0C I 

11:80 8,000 l,COO 5,000 3,000 :1 
12: CC· 6 1 0C•O 800 4,8GO 1,200 !1 

i''• ,ii 
!:,I 
["' ., 

h 
L' 
\" ii 
1,; 

Vi. 
11, 
I 

'· 
\ 

\'. 

\: 
I 
\, 
\ 
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therefore equal to kilow-e.t·t. hours. Kilowatt hours times the assumed 

steam ra.te (45 potu1ds per kilowatt hour) gives the requfred pounds 

of steam necessary to supply the elec'cricaJ. loo.cl and is thus the 

pounds of exhaust steam. If that ru;-iomYc of steam is less than the 

heating steam, the reme,inder of the hea.ting steam must come direct 

from the boiler. 

No record is made in the data of the amount of steam which 

must co11:e direct from tho boiler because, as will be proved later, 

this has no effect on the cost of generation. The column 11Heating 

Stearn (exhaust)" is the a.mount of turbine exhaust steam which can 

be used for beating. If the total exhaust steam is greater than the 

hea.t loac1. demand t.he excess must be thrown a:wuy. J, recorc1 is ma.de 

of this steam in the column 11Atmospher0 (exhaust)". 

In this anal~rsis no allowance has been made for the difference 

in heat content (enthalpy) of the present and proposed steam. The 

prEH,ent steam nt 115 pounds ga.ut;e e.nd 2 pt:Jr cent moisture has e. he0.t 

content of 1176 B. T. lT. per pound. 'l'he proposed steam n.-i: 200 pouni'ls 

d " c"'n.;.. :--10,_·~tu1·e "'ou_ld contain 1182 B.1'.F. per pound. gauge an c. per " " ., _ - " 

I - J • , • .1.. 1 , 4-5 1Jotu1d~ per 1.v.1· ~J.01,•,·'t~· hour the follow-!" t1e s·ce&.111 rR•-e 1s va..:en a.; _ - _ - c, v 

• • · ,._ ' , con.·f-ey,l+ of {·'--.e exhaust steurn from the tur·bines. lng ~lV6S ~118 nea~ v.-v vL! 

3413 == 
45 -

76 Bo'J'.U. 

) 187 - 76 = 1106 B. T. F. rer pound 



September 19, 1935 

Hour Kw. Kw. x 45 Ilea.ting Atmosphere 
(exhaust) (exhaust) 

1:00 AM 108 4,860 0 4,860 
2:00 102 4,600 4,600 0 
3:00 132 5,940 2,160 3,780 
4:00 132 5,940 2,160 3,780 
5:00 126 5,670 1,280 4,390 
6:00 132 5,g40 2,160 3,780 
7:00 108 4,860 3,040 1,820 
8:00 186 8,380 3,040 5,340 
9:00 288 12,950 3,920 9,030 

10:00 330 14,850 3,040 11,810 ij 
:: 

11:00 336 15,100 5.t680 9,420 
12:00 336 15,100 9,200 5,900 

i 
r 

1:00 PM 282 12,700 5,680 7,020 
2:00 306 13,800 3,040 10,760 
3:00 306 13,800 3,920 9,l;l80 I · i 
4:00 318 14,300 3,040 10,260 

i I 5:00 270 12,100 3,040 9,060 
6:00 204 9,200 2,160 7,040 

I 7:00 234 10,530 4,800 5,730 
8:00 240 10,800 2,160 8,640 

Jj 9:C•O 222 9,800 7,440 2,360 
10:00 210 9,460 2,160 7,300 
11:CO 180 8,100 3,920 4,180 
12:00 120 5,400 2,160 1,840 

83,800 147,980 



Hour 

1: CO Al'\'i 
2:00 
3:C0 
4:00 
5:00 
6:CO 
7:00 
8:C0 
9:00 

10:00 
11:C0 
12:00 

1:00 PM 
2:00 
3:00 
4:C0 
5:C0 
6:00 
7:C0 
8:00 
9:C0 

10:C0 
11: C'•O 
12:00 

Kw. 

96 
96 

126 
126 
120 
132 
144 
218 
288 
360 
384 
372 

318 
384 
402 
34:2 
284 
258 
294 
288 
306 
252 
210 
168 

September 30, 1935 

Kw. x 45 

4.,320 
4,320 
5,680 
5.,680 
5.,400 
5.,950 
6.,490 
9.,800 

13.,000 
16.,200 
17.,300 
16,700 

14.,300 
17.,300 
18.,100 
15,400 
17.,300 
11.,600 
l~~.,200 
1:s.,000 
13.,800 
11,300 

9.,450 
7,560 

Hes.ting 
(exhaust) 

4,320 
4,320 
3.,920 
2,160 
5.,400 
5.,950 
6,490 
9,800 

13.,000 
16.,200 
17.,300 
16,700 

14,300 
17.,300 
18,300 
15,400 
17.,300 
11,600 
13,200 
10.,960 
11,840 

3,920 
4.,800 
3,920 

248.,4,00 

Atmosphere 
(exhaust) 

0 
0 

1,760 
3,520 

0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 

2.,040 
1.,960 
7,380 
5,650 
3,640 

25,950 

39 



October 5, 1935 
l:i· 

Hour Kw. Kw. :x: 45 Heating Atmosphere 1
1I (exhaust) (exhaust) 1I. 

lu 11 1:00 AM 120 5,400 5,400 0 r I,~ 2:00 144 6,480 6,480 0 ~I· 3:CO 150 6,750 1,280 5,470 ~l 4:00 150 6,750 4,800 1,950 t ·1, 5:00 150 6,750 4,800 0 !;i, 
6:00 144 6,480 6,4-80 0 H'' 

i;,1 7:00 138 6.,210 6,210 0 r1 8:CO 234 10,500 10.,500 0 td 
9:CO 288 13.,000 13,000 0 [;1 

[\1, 10:00 360 16,200 16,2.00 0 1t~ ,I 
11:00 378 17,000 17,000 0 l'i ', 
12:00 366 16,500 16,500 0 0 )·i 

f(! I 

1:00 Hr 300 13,500 13,500 0 ~i: 'I 1 2:00 330 14,800 14.,800 0 I I 

3:00 264 11,400 11,400 0 i,j . ' 
4:00 234 10.,500 10,500 0 i1, I' ill ' 5:CO 228 10,300 :io,300 0 

l:i , 6:00 240 10,800 10,800 0 !I , : 
7:00 264 11,900 11,900 0 ,; . 

!,1 
8:CO 264 11,900 ll,900 0 11 ., 
9:CO 234 10,500 10,500 0 1:; 

10:CO 198 8,900 8,900 0 I\ 11:00 162 7,300 7,300 0 
Ii· 12:CO 150 6,750 6,750 0 
Ii~ 
,,;i 

7,420 
,,! 

239.,150 ,:1 
/'"' <;j 
I''· ,,, 
l .l 
1-:, . 
!:ii 

r' 
~ Ii 

i!• l . . , 
,! 

I: 
' ; 



October 19, 1935 

Hour Kw. Kw. X 45 Heating Atmosphere 
(exhaust) (exhaust) 

l:CO AM 138 6,210 5,680 530 
2:00 168 7,550 5,680 1,870 
3:CO 156 7,020 3,040 3,980 
4:00 150 6,750 6,750 0 
5:00 156 7,020 7,020 0 
6:CO 132 5,950 5,g50 0 
7:GO 156 7,030 7,030 0 
8:00 216 9,730 9,730 0 
9:00 288 13,000 13,000 0 

10:00 348 15,700 15,700 0 
ail:00 372 16,700 16,700 0 
12:00 360 16,200 13,600 2,600 

l:CO Phl 288 11,700 7 ,4-40 4,260 
2:00 306 13,800 7,440 6,360 
3:00 270 12,100 5,680 6 I 4-20 
4:00 204 9,180 5,680 3,500 
5:CO 204 9,180 6,560 2,620 
6:C·O 270 12,100 7,4--40 4,660 ' 

7:00 288 13,000 7,440 5,560 .ti '. I 
8:00 288 13,000 7,440 5,560 "I 

9:00 256 11,500 5,680 5,820 1!ij. :;,J ' 

10:00 216 9,730 {5,040 6,690 11,1. 
11:CO 210 9,450 6,560 2,890 

1!·1 
12:00 186 8,360 3,040 5,320 

''i I' 

68,640 
1:·1 

183,320 ~ l i:j 

!; ~! 

t:1 f' . ! 

'.• 
, 
L 

'!-
!< 
l' l' 
\, 
I 

I 
Ii" 
' : 



' 
I 
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October 31, 1935 
I 

Hour Kw. Kw. X 45 Hee.ting Atmosphere 
/ 
/ 

(exhaust) (exhaust) I 
I 

1:00 .AM 132 
I 

5,940 3,040 2,900 I 

2:00 156 7,030 5,700 1,330 11' 
3:00 144 6,480 6,480 0 ~l. "1:00 150 6,750 4,800 1,950 
5:00 150 6,750 6,750 0 'I, 

j, 

6:00 132 5,940 5,940 0 ' ' 
7:00 168 7,550 7,550 0 
8:00 252 10,300 10,300 0 
9:CO 362 16.,300 16,300 0 

10:CO 431 19,400 19,400 0 
11:00 444 19,950 19,950 0 i 

12:CO 420 18,900 18,900 0 

1:00 Piv~ 336 15,100 13,600 2.,900 I 2:00 384 17,300 12,940 3.360 
3:00 366 16,450 11,960 4,490 
4:CO 336 15,100 7,450 7,650 

I. 5:00 360 16,200 13,600 2,600 
6:CO 402 18,100 16,240 1,860 
7:00 342 15,400 14,480 920 
8:00 348 15,700 15,360 340 

9:00 348 15,700 9,200 6,500 

10:CO 294 13,200 11,840 1,360 

11:CO 252 11,300 6,560 4,740 

12:00 192 8,640 2,160 6,480 

---
260.,500 48,980 



November 7, 

Hour Kw. Kw. X 45 

1:GO AJ.!i 144 6,480 
2:CO 150 6,740 
3:GO 144 6,480 
4:CO 150 6,740 
5:00 150 6,440 
6:00 198 8,910 
7:GO 168 7,550 
8:C,O 240 10,800 
9:CO 312 14,000 

10:00 390 17,500 
11:C.O 396 17,800 
12:00 378 17,000 

l:CO r-, C 
,!-1,J_ 324 H,6CO 

2:C;O 366 16,500 
3:CG 354 15,900 
?:CO 378 l 7, C'{)O 
5:GO 426 19,200 
6:CO 462 20,300 
7:CV 348 15,700 
o:CO 336 15,100 
9:00 318 14,3:,0 

10:CG 252 11,300 
11:CO 204 9,180 
12:CO 168 7,550 

1935 

Heating 
(exhaust) 

4,800 
4,800 
3,040 
6,560 
6,440 
8,910 
7,550 

10,800 
14:,000 
17,500 
17,800 
17,000 

14,600 
16,500 
15,900 
17,000 
19,200 
19,760 
15,700 
15,100 
14:,300 
11,300 

3,040 
3,040 

295,590 

Atmosphere 
(exhaust) 

1,680 
1,940 
3,440 

180 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
540 
0 
A 

'-' 
0 
0 

6,140 
4,510 

18,4-30 

i 
! 
ii 

I 
l 
' I 
I 
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November 19, 1935 

Hour Kw. Kw. X 45 Heating; Atmosphere 
(exhaust) (exhaust) 

1:00 /1.M 14:4 6,490 6,490 0 

r 2:00 Il:32 5,950 5,950 0 111 3:CO 156 7,020 7,020 0 
l,, 

f~ 4•:CO 144 6,490 6,490 0 
5:CO 156 7,020 I 

7,020 0 
6:GO 156 1,020 7,020 0 
7:00 156 7,020 7,020 0 
S:CO 240 10.,800 10,800 0 
9:00 324 14,600 14,600 0 

10:00 384 17.,300 17.,300 0 
11:CO 396 17.,800 17,800 0 
12:GO 384 17,300 17,300 0 

l:CO Pf1 324 14,600 14,600 0 
2:CO 402 18,100 18,100 0 
3:CO 408 18,300 18,300 0 
4:CO 396 17,800 17,800 0 
5:00 486 21,900 21,900 0 
6:CO 396 17,800 17,800 0 
7:00 360 16,200 16,200 0 
8:CO 372 16,800 16,800 0 
9:GO 360 16,200 16,200 0 

10:CO 282 12,700 12.,700 0 
11:00 198 8.,900 3,920 4,980 I ·i 

12:00 168 7,560 5,680 1,880 I ! 
I :j 
i'-1 
I •i 

294,810 6,860 I 'I 
' 
i 
I 
! I 
I 

I ' 
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Nove1nber 30, 1935 
IH Hour Kw. ,r 11;; nw. X 45 Heating At-inosphere 11,1 Ii (e:xha.ust) (exhaust) r'1 
ti 

1:00 Al/ 156 7,020 7,020 0 2:00 138 6,200 6,200 0 3:00 156 7,020 7,020 0 4:00 150 6,750 6,750 0 5:CO 156 7,020 7,020 0 6:00 150 6,750 6,750 0 7:CO 168 7,550 7,550 0 
8:00 252 11.,300 11,300 0 
9:CO 312 14,000 14,000 0 

10:CO 360 16,200 16,200 0 
11:00 372 16.,700 16,700 0 
12:00 342 15,400 15,400 0 

1:00 Pi'JI 306 13,700 13,700 0 
2:CO 366 16,500 16.,500 0 
3:CO 34:2 15,400 15,400 0 
4:CO 330 14,800 14,800 0 I 

' 5:CO 324 14,500 14,500 0 ' 6:00 258 11,600 11,600 0 
7:00 264 11,900 11,900 0 
8:00 258 11,600 11,600 0 
9:00 234 11.,500 11,500 0 

10:00 222 10,000 10,000 0 
11:CO 174 7,830 7.,830 0 
12:CO 156 7.,020 7,020 0 

0 I 268,260 I '1 



December 2, 1935 

Hour Kw. Kw. x 45 Heating Atmosphere 
(exhaust) (exha.us~l 

l: CO 1-J,T 126 5,760 5,760 0 2:00 126 5,760 5,760 0 3:00 144 6,480 6,480 0 4:00 138 6,200 6,200 0 5:00 174 7,830 7,830 0 6:00 132 5,940 s·, 940 0 
7:00 168 7,560 7,560 0 
8:00 270 12,100 12,100 0 
9:00 384 17,300 17,300 0 

10:00 456 20,500 20,500 0 
11:00 456 20,500 20,500 0 
12:•'.)0 420 18,900 18,900 0 

1:00 Pm 372 16,700 lG,700 0 
2:00 438 19,700 19,700 0 
3::::JO 456 20,500 20,500 0 
4: :::JO 480 21,600 21,600 0 
5:00 522 23,500 23,500 0 
6:00 432 19,500 19,500 0 
7:00 342 15,400 15,,100 0 
8:00 366 16.,400 16,400 0 
9::::JO 342 15,400 15,400 0 

10:00 270 12,100 12,100 0 
11:00 216 9,710 9,710 0 
12:00 180 8.,100 8,100 0 

333,440 0 i ·'. 

\: 
I 
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i 
1' ,., 
i! 
1: 

December 14, 1934 

Hour Kw. Kw. x 45 Heating Atmosphere 
(exhaust) (exhaust) 

1:00 AM 150 6,750 6,750 0 2:00 168 7,550 7,550 0 3:00 132 5,940 5,940 0 4:00 156 7,020 7,020 0 
5:00 168 7,550 7,550 0 
6:00 162 7,290 7,290 0 
7:00 162 7,290 7,290 0 
8:00 210 9,440 9,440 0 
9:00 282 12,700 12,700 0 

10:00 414 18,600 18,600 0 
11:00 432 19,400 19,400 0 
12:00 444 19,900 19,900 0 

1:00 fl;~ 390 17,500 17,500 0 
2:00 432 19,400 19,400 0 
3:00 438 19,700 19,700 0 
4:00 438 19,700 19,700 0 
5:00 504 22,600 22,600 0 
6:00 444 20,000 20,000 0 
7:00 264 11,900 11,900 0 
8:00 300 13,500 13,500 0 
9:00 288 13,000 13,000 0 

10:00 240 10,800 10,800 0 
11:00 204 9,180 9,180 0 
12:•'.)0 162 7,300 7,300 0 

314,010 0 



December 28, 

Hour Kw. K1.•1. X 45 

1:00 AM 132 s.94o 
2:00 108 4,860 
3:00 138 6.200 
4:00 126 5,680 
5:00 150 6,750 
6:00 156 7,020 
7:00 168 7,550 
8:00 240 10,800 
9:00 318 14,300 

10:00 372 16,700 
11:00 396 17,800 
12:00 384 17,300 

1:00 PM 360 16,200 
2:00 402 18,100 
3:00 450 20,200 
4:00 468 21,000 
5:00 438 19,700 
6:00 264 11,900 
7:00 234 10,500 
8:00 270 12,100 
9:00 234 10,500 

10:00 204 9,190 
11:00 180 8,100 
12:00 138 6,200 

1934 

Heating 
(exhaust) 

5,940 
4.860 
6,200 
5,680 
6,750 
7,020 
7,550 

10,800 
14,300 
16,700 
17,800 
17,300 

16,200 
18,100 
20,200 
21,000 
19,700 
11,900 
10,500 
12,100 
10,500 

9,190 
8,100 
6,400 

284,590 

Atmosphere 
(exhaust) 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
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January 3, 1935 

Hour Kw. Kw. x 45 Heating Atmosphere 
(exhaust) (exhaust) 

1:00 Al,i 108 4,860 4,860 0 2:00 132 5,940 5,940 0 3:00 126 5,670 5,670 0 4:00 120 5,400 5,400 0 5:00 150 6,750 6,750 0 
6:00 156 7,030 7,030 0 
7:00 162 7.300 7,300 0 
8:00 240 10,800 10,800 0 
9:00 288 13,000 13,000 0 

10:00 360 16,200 16,200 0 
11:00 372 16,700 16,700 0 
12:00 384 17.,300 17,300 0 

1:00 PM 324 14,600 14,600 0 
2:00 360 16,200 16,200 0 
3:00 450 20.,200 20,200 0 
4:00 468 21.,000 21,000 0 

I: 5:00 408 18,400 18,400 0 
6:00 228 10,300 10,300 0 
7:00 204 9.,200 9.,200 0 ·.:! 

. I 
8:00 228 10,300 10,300 0 I 9:00 228 10,300 10,300 0 

10:00 216 9,700 9,700 0 
11:00 192 8,650 8,650 0 

12:00 138 6,200 6,200 0 

272,270 0 

, ' 



January 22, 1935 

Hour Kw. Kw. x 45 Heating Atmosphere 
(exhaust) (exhaust) 

1:00 AM 144 6,490 6,490 0 2:00 138 6,200 6,200 0 3:00 132 5,950 5/350 0 4:00 162 7,300 7,300 0 5:00 192 8,650 8,650 0 6:00 168 7,560 7,550 0 
7:00 180 8,100 8,100 0 
8:00 270 12,100 12,100 0 
9:00 336 15,100 15,100 0 

10:00 420 18,900 18,900 0 
11:00 444 20,000 20,000 0 
12:00 438 19,700 19,700 0 

1:00 R1 396 17,800 17,800 0 
2:00 414 18,600 18,600 0 
3:00 408 18,400 18,400 0 
4:00 348 15.,700 15,700 0 

11 5:00 372 16,700 16,700 0 
i1 6:00 348 15,700 15,700 0 

7:00 264 ll,900 ll,900 0 . I 

8:00 294 13.,200 13,200 0 
9:00 288 13,000 13,000 0 

10:00 246 ll,000 ll,000 0 
11:00 228 10,200 10,200 0 
12:0·J 180 8,100 8,100 0 

306,340 0 



January 31, 1935 

Hour Kw. Kw. X 45 Heating Atmosuhero 
-·--------- (exhaust) ( 8!Jl~~s-{;) - -

1 :00 AM 228 10,300 10,300 0 2:00 252 11,400 11,400 0 3:0() 222 10,000 10,000 0 4:00 222 10,000 10,000 0 5:00 270 12,100 12,100 0 6:00 300 13,500 13,500 0 7:00 300 1:5,500 13.,500 0 
8:00 318 14,300 14,300 0 
9:00 324 14,600 14,600 0 

10:00 282 12,700 12,700 0 
11:00 312 14,100 14,100 0 
12:0C· 288 13.,000 13,000 0 

1:00 PM 270 12,200 12,200 0 
2:00 270 12,200 12,200 0 
3:00 270 12,200 12,200 0 
4:00 270 12,200 12,200 0 
5:00 270 12,200 12,200 0 
6:00 240 10,800 10,800 0 
7:0C· 270 12,200 12,200 0 
8:0C. 240 10,800 10,800 0 
9:00 240 10,800 10,800 0 

10:00 210 9,500 9,500 0 
11:00 222 10.,000 10,000 0 
12:00 228 10,300 10,300 0 . 1 

284,900 0 



February 2, 1935 

Hour Kw. Kw. :r. 45 Heating Atmosphere 
(exhaust) (exha.ustl 

1:00 .AM 150 6,750 6,750 0 2:00 156 7,030 7,030 0 3:00 144 6,490 6,490 0 4:00 150 6,750 6,750 0 5:00 192 8,650 8,650 0 6:00 174 7,830 7,830 0 7:00 192 8,650 8,650 0 8:00 258 11,600 11,600 0 9:00 378 17,000 17,000 0 10:00 480 21,600 21,600 0 
11:00 540 24,300 2t}, 300 0 
12:00 498 22,4:00 22,4-00 0 

1:00 PM 372 16,700 16,700 0 
2:00 402 18,100 18,100 00 
3:00 438 19,700 19,700 0 
4:00 396 17,800 17,800 0 
5:00 324 14,600 14,600 0 
6:00 252 11,300 ll.300 0 
7:0C· 240 10,800 10,800 00 
8:00 282 12,700 12,700 0 
S: OC· 270 12,200 12,200 0 

10:00 264 11,900 11,900 0 
11:0C· 210 9,450 9,450 0 
12:00 180 8,100 8,100 0 

312#400 0 



February 13., 1935 

Hour Kw. Kw. x 45 Heating Atmosphere 
(exhaust) (exhaust) _ _,_ ___ 

1:00 AM 150 6,800 6.,800 0 2:00 156 1.,000 7,000 0 3:00 144, 6,500 6,500 0 4:00 150 6,800 6,800 0 5:00 192 8.,600 8,600 0 6:00 168 7.,600 7.,600 0 7:00 186 8.,400 8,400 0 8:0G 282 12.,700 12.,700 0 9:00 372 16.,700 16,700 0 
10:00 414 18,600 18,600 0 
11:00 432 19.,500 19,500 0 
12:0C• 426 19,:?.00 19.,200 0 

1:00 RvI 390 17,600 17,600 0 
2:00 420 18,900 18,900 0 
3:00 426 19,200 19,200 0 
4:00 402 18,100 18,100 0 
5:00 426 19 ,.200 19,200 () 

6:00 366 16,500 16,500 0 
7:00 306 13,800 13,800 0 
8:00 402 18,100 18,100 0 
9:00 390 17,500 17,500 0 

10:00 318 14.,300 14,300 0 
11:C•O 228 10,300 10,300 0 
12:0C· 180 8,100 8.,100 0 

330,000 0 
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February 27, 1935 

Hottr Kw. Kw. X 45 Heating Atmosphere 
jexhnust) (exhaust) 

1: 00 .Alv1 180 8,100 8,100 0 
2:00 120 5,400 5,400 0 
3:00 168 7,600 7,600 0 
4:00 174: 7,800 7,800 0 
5:00 192 8,600 8,600 0 
6:0C 168 7,600 7,600 0 
7:0C. 180 8,100 8,100 0 
8:0C- 252 11,300 11,300 0 
9:00 336 15.,100 15,100 0 

10:0C. 396 17,800 17,800 0 
11:00 414 18.,600 18,600 0 
12:00 408 18,4-00 18,400 0 

i· 

1:00 PM 366 16.,500 16.,500 00 I 
2:00 402 18,100 18,100 0 1 1 i 

3:0('. 421 18,900 18,900 0 

4:00 354 15,900 15,900 0 ' I 5:0(. 330 14,900 14,900 0 

6:0C, 324 14,600 14,600 0 

7:0G 348 15,600 15.,600 0 

8:0G 438 19,700 19,700 0 

9:0C 426 19,200 19,200 0 

10:C•0 360 16,200 16,200 0 

11:CC 252 li.,300 11,300 0 

12:C0 216 9,700 9,700 0 

325,COO 0 
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1fo.rch 2, 1935 

Hour Kw. Kw. :x 45 Heo:tfog Atmosphere 
(exhaust) (exhaust) 

1:00 AM 162 7,300 7,300 0 
2:00 168 7,600 7,600 0 
3:CO 144 6,500 6,500 0 

4:00 144 6,500 6,500 0 

5:0G 198 8,900 8,900 0 

6:0C• 156 7,000 7,000 0 

7:00 156 1,000 7,000 0 

8:00 252 11,400 11,400 0 

9:00 360 16,200 16,2.00 0 

10100 450 20,200 20,200 0 

11:00 438 19,700 19,700 0 

12:00 408 18,400 18,400 0 

1:00 PM 378 17,000 17,000 0 

2:00 390 17.,500 17,500 0 

3:00 366 16,500 16,500 0 

4:0C 288 l3,ooo 13,000 0 

11,400 11,400 0 
i • 

I 5:00 252 
! ' 

6:0C 240 10,800 10,800 0 

7:00 288 13,000 13,000 0 

8:0C· 330 14,900 13,600 1,300 

9:00 312 14,000 14,000 0 

10:00 276 12,400 12,400 0 

11:CO 210 9,500 9,500 0 

12:0C· J.86 8,400 8,400 0 

293,800 1,300 
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Max-oh 16 , 1935 

Hour Ki,•r. Kw. x 45 Heating Atmosphere 
(exhaust) (e::d1aust) 

1:00 AM 1~12 5,900 5,900 0 

2:CO 162 7,300 1 ,3oott, 0 

3:00 138 6,200 6,200 0 

4:CO 150 6,800 6,800 0 

5:00 180 8,100 8,100 0 

6:00 156 7,000 7,000 0 

7:CO 180 8,100 8,100 0 

8:00 252 11,300 11,300 0 

9:00 344 15,500 15,500 0 

10:00 419 18,800 18,800 0 

11:00 420 18,900 18,900 0 

12:00 408 18,4-00 18,000 400 

l:CO PM 342 15,400 15,400 0 

2:00 420 18,900 18,000 900 

3:00 432 19,500 13,600 5,900 

4:CO 342 15,4-00 13,600 1,800 I 
5:00 294 13,200 13,200 0 

6:00 216 9,700 9,700 0 

7:0C· 366 16,500 13.,600 2,900 

8:00 366 16,t=iOO 13,600 2,900 

9:00 348 15,600 13,600 2,000 

10:00 318 14,300 ll,700 2,600 

11:00 294 13,200 11,800 1,4-00 

12:00 174 7,800 7,800 0 

287,500 20,800 
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Maroh 29, 1935 

Hour Kw. Kw. x 45 Hee.ting Atmosphere 
(exhaust) (exhaust) 

1:00 AM: 138 6,200 6,200 0 
2:00 150 6,800 6,800 0 
3:00 150 6,800 6,800 0 
4:0C 150 6,800 6,800 0 
5:00 192 8,700 8,700 0 
6:00 156 7,000 7,000 0 
7:00 156 7,000 1,000 0 
8:00 222 10,000 10,000 0 
9:00 300 13,500 13,500 0 

10:CO 402 18,100 18,100 0 
11:00 402 18,100 18,100 0 

12:00 426 19,200 19,200 0 

1:00 PM 408 18,400 18,400 0 

2:CC 468 21, CDO 21,000 0 

3:00 498 22,400 22,400 0 

?:00 564 25,400 21,500 3,900 

5:00 540 24,300 24,300 0 

6:00 438 19,700 19,700 0 

7:CO 318 14,300 14,300 0 

8:CO 336 15,100 15,100 0 

9:CO 336 15,100 13,600 1,500 

10:0C 276 12,400 12,400 0 

11:00 228 10,300 10,300 0 

12:C·O 192 8,700 8,700 0 

329,900 5,400 



April 3, 1935 

Hour Kw. Kw. x 45 Heating Atmosphere 
(exhaust) (exhaust) 

1: 00 .A.11'1 l44 6,500 6,500 0 
2:00 156 1,000 7,000 0 
3:00 144 6,500 6,500 0 
4:00 150 6,800 6,800 0 
5:CO 192 8,700 8,700 0 
6:00 144 6,500 6,500 0 
7:CO 156 7,000 7,000 0 
8:00 240 10,800 10,800 0 
9:00 324 14.,600 14,600 0 

10:CO 396 17,800 17,800 0 
11:00 426 19,200 19,200 0 
12:00 426 19,200 19,200 0 

1:00 Hvl 402 18,-100 18,100 0 

2:00 456 20,600 20,600 0 

3:00 456 20,600 20,600 0 

4:0C 408 18,4-00 18,400 0 

5:CO 456 20,600 19,800 800 

6:CO 348 15,700 15,400 300 

7:00 288 13,000 13,000 0 

8:00 368 16,500 15,400 0 

9:CO 330 14,900 14,900 1,100 

10:GO 294 13,200 13,200 0 

11:GO 222 10,000 10,000 0 

12:CO 192 8,700 8,700 0 

318,700 2,200 



April 10, 1935 

Hour Kv.r. Kw. x 45 Heating Atinosphere 
(exhaust) (exhaust) 

1:00 AH 144- 6,500 6,500 0 
2:C•O 144 6,500 6,500 0 
3:CC 14-4 6,500 6,500 0 
4:CO 144 6,500 6,500 0 
5:00 174 7,800 7,800 0 
6:CO 132 5,900 5,900 0 
7:CO 156 7,000 7,000 0 
8:C·O 228 10,300 10,300 0 
9:CO 318 14,300 14,300 0 

l(i:00 402 18,100 18,100 0 

11:00 384 17,300 17,300 0 

12:00 384 17,300 17,300 0 

l:CO Pi'!I 348 15,600 15,600 0 

2:CO 402 18,100 18,100 0 

3:CO 396 17,800 17,800 0 

4:00 378 17,000 17,000 0 

5:CO 324 14,600 14,600 0 

6:CO 240 10,800 10,800 0 

7:00 240 10,800 10,800 0 

8:00 330 14.,800 13.,600 1,200 

9:CO 324 14.600 12,700 1,900 

10:00 270 12,100 12,100 0 

11:CO 216 9,700 9,700 0 

12:CO 180 8,100 8,100 0 

284,900 3,100 



;-. 

April 30, 1935 
!:i .· 
"l j!' 

Hour Kw. Kw. X 45 Hes.ting At-rnosphere Ir 
·:i 

(e:xhnust) (exhaust) 
lil · 

l:C0 AM 132 6,000 6,000 0 )1' ' 
2:CO 144 6,500 6,500 0 

·h ' ri I I 

3:00 144 6,500 6,500 0 )' 

" 
4:CO 144 6,500 6,500 0 !)J 

5:00 144 6,500 6,500 0 
Ill 
:I! 

6:00 156 7,.000 7,000 0 :,1 

7:CO 138 6,200 6,200 0 
;:·' 
' 

8:CO 222 9,900 9,900 
'.< 

0 j1 

9:00 336 15,100 15,100 0 
10:00 378 17,000 17,000 0 h 
11:C·O 414 18,600 18,600 0 fl 
12:00 414 18,600 18,600 0 ' i.' 

1· ·: 

l:C0 !--1,I 384 17,300 17,300 0 ll'.j 
2:CO 462 20,800 20,800 0 1f: 

3:00 480 21,600 21,600 0 ,;,j 

4:00 492 22,200 22,200 0 
·;i 

I 5:00 462 20,800 20,800 0 
,, 

6:CO 462 16,300 16,300 0 
·•1 

7:C0 276 12,400 12,400 0 

8:00 312 14,100 H,JOO 0 

9:GO 300 13,5-00 13,500 0 

10:CO 252 11,300 11,300 0 

11:CO 216 9,700 9,700 0 

12:00 162 7,300 7,300 0 

, I 
i 

311,700 0 

<1 

I 

' ·: 



Ma.y 3, 1935 

Hour Kw. Kw. X 45 Heating Atmosphere 
(exhaust) (exhaust) 

1:00 AM 138 6,200 6,200 0 
2:CiO 144 6,500 6,500 0 
3:00 150 6,800 6,800 0 
4:00 144 6,500 6,500 0 
5:00 150 6,800 6,800 0 
6:00 168 7,600 7,600 0 
7:CO 138 6,200 6,200 0 
8:00 222 10,000 10,000 0 
9:CO 324 14,600 14,600 0 

10:00 408 18,400 18,400 0 
11:00 432 19,500 19,500 0 
12:00 444 20,000 20,000 0 

1:00 FM 396 17,900 17,900 0 

2:00 414 18,600 18,600 0 

3:CO 456 20,600 20,600 0 

4:00 396 17,800 17,800 0 

5:GO 528 23,800 23,800 0 

6:CO 408 18,400 18,400 0 

7:GO 252 11.,300 11,300 0 1:i 

8:00 312 14,100 14,100 0 I 

9:00 300 13,500 13,500 0 ::1 ,, 
12,200 0 ' . 

10:00 270 12,200 
,,, 

11: 00 228 10,300 10,300 0 

12:CO 180 8,100 8,100 0 

315,700 0 



r..;ay 16, 1935 

Hour Kw. Kw. x 45 Heating Atmoophere 
(exhaust) (exhaust) 

1: 00 J.J,1 150 6,800 4,800 2,000 
2:CO 162 7,300 4,800 2,500 
3:00 150 6,800 5,700 1,100 
4:00 150 . 6,800 5,700 1,100 
5:00 150 6,800 6,600 200 
6:00 150 6,800 6,800 0 
7:00 156 1,000 7,000 0 
8:00 222 10,000 10,000 0 
9:00 288 13,000 13,000 0 

10:00 366 16,500 16,500 0 
11:00 366 16,500 16,200 300 

12:00 324 14,600 14,600 0 

1:00 PM 282 12,700 12,700 0 

2:00 288 13,000 9,200 3,800 

3:00 300 13,500 9,200 4,300 

4:CO 306 13,800 10,100 3,700 I . 
5:00 270 12,200 9,200 3,000 

6:00 216 9,700 6,600 3,ioo 

7:00 216 9,700 8,300 1,400 

8:00 258 11,600 8,300 3,300 

9:CO 276 12,400 8,300 4,100 

10:CO 240 10,800 7,400 3,400 

11:00 204 9,200 4,800 4~4,00 

12:00 162 7,300 4,800 2,500 

210,600 44,200 
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May 27, 1955 

Hour Kw. Kw. X 45 Hen'cing Atmosphere 
(exhaust) (exhaust) 

1: 00 .AJ.~ 120 5,400 0 5,400 
2:00 144 6,500 0 6,500 
3:00 138 6,200 0 6,200 
4:CO 132 6,000 1,300 4,700 
5:00 126 5,700 5,700 0 
6:00 120 5,400 4,800 600 
7:00 120 5,400 5·,400 0 
8:00 198 8,900 6,600 2,300 
9:00 288 13,000 11,000 2,000 

10:CO 336 15,100 10,100 4,000 
11:00 342 15,400 8,300 7,100 
12:00 336 15,100 4,800 10,300 

l:CO Pli~ 306 13,800 3,900 9,900 

2:GO 324 14.,600 3,000 11,600 

3:CO 318 14,300 3,000 11,300 

4:CO 318 14,300 3,900 10,400 

5:00 282 12,700 2,200 10,500 

6:CO 228 10,300 3,000 6,700 

7:CO 246 11,100 400 10,700 

8:00 258 11,600 400 11.,200 'i 
9:CO 270 12,100 2,200 9,900 ·:1 . 

10:CO 234 10,500 1,300 9.,200 

li:CO 186 8,400 3,000 5,400 

12:GO 186 8,400 1,200 7,200 

85,500 163,100 

I 
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stea111 than the present requirements in the ro.tio of 1173 to 1106. 

Therefore in the analysis more stealil is sho,vn as exhausted to the 

atmosphere than is actually the case. Itwill bo shovm later thrd~ 

steam exhausted to the atmosphere groa:t;lJ· increases the cost of 

generation. Thus the analysis tends to sive a safe figure. 

STi:J-\l'\'1 !t:i:m CCST COMPUTATION 

The nex·t step is to find from the balance figures the fuel cost 

of genernt.ion. The cost and value of the proposed stenrn is based 

011 the relative cost and value of the present steo.m. 

STEM.Ji li!ID C:OS'i' DATA 

Present steam 

115 ' a:.a.uge 2 p"-1· cent moisture pouno.s ~ 

Return temperature J.20 degrees 

,\.vailabJ.e for hes.ting 

Proposed steam 

d gn_••-~e 2 per cent moisture 
200 poun s a" -

, 120 de
0
v-rees 

ileturn temperacure -

.,.. ., .L~i n ... · 
/,va.:i.lable J. or nea.-,_ ..., 

1173 BTU/lb. 

38 BTU/lb. 

1085 BTU/lb. 

1182 BTU/lb. 

88 BTU/lb. 

J 094 BTU/lb• 

I 
'i. 

'I r:, 
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Exhaust Sterun 

45 pounds steam rate 

3413 _ -rs- - 76 B.T.lT. per pound used in generator 

1182 - 76 ~ 1106 B.T.F. per pound 

15 pounds gmg;e 6 per cent moisture 

Return tempera.turl:) 120 degrees 

1106 BTU/lb. 

88 BTU/lb. 

Availnble fo!· heating; 1018 BTU/lb. 

AssU!!ling feedwater 200 degrees - 168 B.T.U. per pound 

Present steo.m 115 pounds 

Supplied at boiler 1173 - 168 = 1005 B.T.D. per pound 

Proposed steam 200 polmds 

Supplied at boiler 1182 - 168 = 1014 B.T.F. per pound 

Ratio 

cost of 200 pounds steam = 

co::;t of 115 pounds steam 
1014 = 
1005 

B. T. r. aY& He.ble for heating 200 lbs. 

B.i'.U. available for heating 115 lbs. 

Co st of l1eating v.ri th proposed steam 

1.0089 

1094 
1085 

Fou11ds necossa1·y x l.00 89 

lo0082 
x present cost 

= 1.0082 

~ · t 200 pounds pressure 

t ;._,,_i-. if the plRnt ,,.-ere opera.,eu a. 
This shews '·"' v • 

\ J I' h a.,·'irw v:ould. remain the same since the 

no turbines; the cosG O.L .e "- ·b 
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factors practically cancel out. '\-'.'hen it becomes necessa,ry to by-pa.ss 

steam to supply the heating load there will be no additional charge 

against generation. 

The follcwini; figures are to find the present cost of steam. 

The data were obtained from the budgets of the heating plant. 

July 1, 1936 - June 30, 1937 

Cost of coal 

pounds of steam 172,100,000 

Fuel cost per 1000 potmds steam 

July 1, 1935 - June 30, 1936 

Cost of coal 

Potmds of steam 166,600,000 

$i 262 
Fuel cost per 1000 pounds steam "' • · 

July l, 1934 _ June 30, 1935 

Co st of coa.l 
$42,122. 

Pow1ds of steam 
158,700,000 

t Pel . 1000 pounds steam 
Fuel cos - • 

Average fuel cost per 1000 

pouncls steam 

.265 

.256 
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Thus 1085 B. '1' • U. available for heating has a vahle of 
$.000256 1 a.nd 

1000 B.T.U. has s. value: 

.000256 
1.085 

== $.000236 

1000 Potmds of steam exhat's·· .... "ed f • rom the turbine has a value for 

heating of: 

1018 X .000236 = ~.240 

Ve.lue for heating of 1000 potmds of steam at 200 pounds gage, 2 per 

cent moisture. 

1094 X .000236 = $.258 

Cost of 1000 pounds of steam 200 potmds pressure, 2 per cent moisture. 

The charge against generat;ion of the sterun nsed. for generating 

is the difference between the cost of the steam and the value of 

the exhnust for heating. 

:). 258 co st per 1000 pounds 

.,240 heat value of exhaust per 1000 pounds 

f;.018 per 1000 pounds chargeable to generation 

'!'_hi' s 1 • ,,_.,16 n .L"he exh ... aust steam is u.sed for heating. 
figure a.pp ies ll 

- 1· r.:: not ,, sed for heat:i.ng but throi.m a-way, 
'..b.en the exhRu.st steam -

, · 'l'he 
} ·.1.·r.:: rr1ao'e·a~ainst generacion. 

a different and larger c 12.l."'ge -· - -

i~},.e steam s.t 200 pounds and 2 per cent 
entire fuel cost of p!"oc'ucing -

!· 
I' 

I 
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moisture (.258/1000 lbs.) is used, adding to this the value of the 

water which is abolrb ~~.01 per 1000 pounds. This means that for each 

lOOO pounds of steam used for generation a.nd exhausts to the atmos­

phere a charge of ~: .268 is ma.de against generation. 

The follov.ring is a Nlview of the charges to be made against 

generation. 

Days when hea.-ting steam demand is greater than exhaust steam 

available. 

Che.1·ge against each 1000 pounds of stear.i used 

for generation. 

" , ' -'·i· c- steam denw.nd is less than exho.ust steam 
1...,e,ys v;11en nea1,_n 0 

availa1.1le. 

t ,_ · f each 1000 pounds 
Charge age.ins genera~1on o 

of steam used for generation fand used for 

hen.ting. 

t . of electricity for 
Charge a~ainst genera ion 

r t a...--n which is used for 
each 1000 pounds o· 5 e 

b ut exhausts to £chnosphere. 
g eners.t ion, 

c.;or, ,_o 63 it vra.s possible to find 
~ ts pag6s v ~ 

referring to the data s,iee ' 
,._ m ti.sed for he!iting and 

~h ~ ta, exhaust s~ce, 
for each day chosen~ 0 uo -~ 

then 8.rranged in monthly 
The date. y:ere 

e:.-J1a.uste<l to the atmosphere. 
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groups and an average of ea.ch group found. This average was assumed 

to represent t;he average day of tha.t month, and then multiplied by 

the days in that month to represent the month. 

The following table shows how the exhaust steam was used and 

finds the average. 

September 

19 

30 

October 

5 

19 

~, 
,).1.. 

EXHAUST 

Used for 
Heating 

83,800 

248,400 

332,200 

166,100 

239,150 

183.,320 

260,500 

682,970 

227,680 

STEilE 

to Atmosphere 

147,980 

25,950 

173,930 

86,860 

7,420 

68,640 

48,980 

125,040 

41,6130 

:l 

I 
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EXHAUST STE.A."M: 
i' 
l 

Used for to Atmosphere 
November Heo.tin~ 

7 295,590 18,430 

19 294,810 6,860 i 
I 

268,260 
i 

30 0 i 
' I· 
I·' 

858,660 25,290 
'' 

.'ve. 286,220 8,430 

December 

2 333,440 0 

14 314:,010 0 

28 284,590 0 

932,040 
0 

Ave. 310,680 

Januari 

272,270 
0 

3 

306,340 
0 

22 

284,900 
0 

31 

0 
863,510 :j 

Ave. 287,840 



EXFJ\UST STRAIE 

Used for to Atmosphere 
Februa.rl Hee.tin 

2 312,400 0 

13 330,000 0 

27 325,000 0 

967,400 0 

Ave. 322,500 

i;arch 

2 293,800 1,300 

16 287,500 20,800 

29 329,900 5,400 

911,200 27,500 

Ave. 303,700 9,200 

April 

3 318,700 
2,200 

10 284,900 
3,100 

30 311,700 
0 

--
915,300 

5,300 

! .. ve. 305,100 
1,800 



EXHAUST STE.AM 

Used for to Atmosphere 

~~r Hea:bing 

3 315,700 0 

16 210,600 44,200 

27 85,500 163,100 

611,800 207,300 

Ave. 203,900 69,100 

The follm·rins data s}10Y1 the fuel cost of generation using 

the a:vera.ge daily distribution of the exhaust steam and the cost 

figures on page 58. 
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FUBL CHARGE AGAINST ELT~CTRICITY 

January 

Average Day 

Februa2I_ 

Stearn used for 
heating; 1000 lbs. 

Cost e.t • 018 

Steam ex..h.austec.1 
to atmosphere 
1000 lbs. 

Cost at .268 

Dedly cost 

!,Jonthly cost (31 days) 

Average De.y 

Steam used for 
heating 1000 lbso 

Cost at .018 

2terur, exhausted 
to t:ttmosphere 
1000 lhs. 

Cost at .2E8 

Dail~r cost 

Eonthly cost (28 days) 

287.8 

0 

0 

5.20 

322.5 

G.80 

0 

0 

5.80 

t 163.00 

73 



FUEL CHARGE AGAINST ELECTRICITY 

rv:a.roh -
Average Day 

Aoril _.__ 

Steam used for 
heating 1000 lbs~ 

Cost at .018 

Steam exhausted 
to atmosphere 
1000 lbs. 

Cost e.t .268 

Dnily cost 

i~onthly co st ( 31 days) 

Steam used for 
heating 1000 lbs. 

Stcar.i exhausted 
to atmosphere 
1000 lbs. 

Cost at ,268 

Daily cost 

303.7 

305.1 

<I 
\( 5.$0 

1.8 

{. 4.80 11r' 

.\ .. 10.30 ·..> 

I~ 310.00 ,,;• 

I 



FUEL CHARGE AGAINST ELECTRICITY 

Average Do.y 

Seutember_ 

Steam used for 
heating 1000 lbs. 

Cost at .018 

Stenn exhausted 
to atmosphere 
1000 lbs. 

Cost at • 268 

Dai1y cost 

T;fonthly cost (15 do.ys) 

Average Da.y 

Steai7i used for 
her.:ting 1000 lbs. 

Cost a.t .018 

Steam exhausted 
to atmosphere 
1000 lbs. 

Cost e.t • 268 

Daily cost 

J.:onthly co:-;-t (15 days) 

203.9 

69.1 

$ 22.18 

3.00 

86.9 

(Ii 23.00 •/;' 

J.', 26.00 ·-) 

/\ 390e00 •:? 



FUEL CF..ARGE AGAINST ELr~CTRICITY 

Averag;e Duy 

Kovember 

Steam used for 
heating 1000 lbs. 

Cost at .0lS 

Steom exlrn.usted 
to ntmosphore 
1000 lbs. 

Cost at .268 

Daily cost 

!-:'.ionthly cost (31 days) 

Average Do.y 

Steam used for 
hee+.-ing 1000 lbs. 

Cost at .018 

Steer.: exhausted 
to atmosphere 
1000 lbs. 

Cost at .268 

Dail;/ cost 

l.~orri:.1·11~_.-co st ( 30 days) 

4.10 

41.7 

~ ll.20 

:;~ 475.00 

286.2 

5.35 

/1, 2.25 \,) 

I'• 
~;, 7.60 

A 230.00 ·j 

76 



FUSL CBA.RG~ AGAINST EL~CTRICITY 

December 

Average Day 

Steam used for 
heating 1000 lbs. 

310.7 

Cost at .018 

Stearn exhausted 
to atmosphere 
1000 lbs. 

Cost a.t .268 

Daily cost 

1,ionthly co st ( 31 da.y s) 

Total fuel cost of genere.tion 

5.60 

0 

0 

5.60 

77 



It will be assumed thut the fuel cost of 

eight months of 1935 would have been (~2,500. 

generation for the 

Examining the loa.d 

curve of electricity it is seen that there is a.bout an 8 per cent 

increase each year. It vrill be assumed thnt that increase will 

78 

mean a 10 per cent incren.se in the total fuel cost of generation. 

Thus in 1936 the fuel cost would be :!~2. 750. and in 1937 about '.)3,000. 

If the University were to generate during the sununer months 

all of the turbine e:rJ1aust steam would have to be exhausted to 

the atmosphe,:e. It vmuld be possible to install condensers, but 

the investment and operatin~ cost would be too large when it is 

considered that the;/ ,rnuld be used only a sllort period each year. 

If the exhaust is to the atmosp1rnr,;3 0. ch:i_rge of ~.266 per 1000 

· h ' , · t _:;:en,.,,1·a-:-i· 011 _r-_, or fuel and water. 
pounds of stcD.J-n 2s c _a.rgeao.1.e a.gains· s - v 

l,ssurnins a 45 pound steam rate, 

1000 == 22.2 kilowatt hom.·s of energJr could be 
45 

d Thus the cost per kilo..-ratt hour is: 
obta.ined from each 1000 poun - s. . 

.268 == ~;.012 per kilowatt hour 
22.2 

average cost per kilowatt 
The follo·,•.'1.n; figures show the 

the summer months of 1936 from 
hour cf energy r,u:cchs_s,3d during 

the , ~1 ~r~c Coroorationc 
Roches~er Gas ana ~ ac~ ~ ~ 

.! 

I 

\I 
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J,iouth Total electric Total Kw.hrs. 
bill 

Cost/kw.hr. 

!V!8.;'{ $2,454. 199,200 s.012 

June 2,047. 164,400 .012 

July 1,800. 136,800 .013 

August 1,770. 147,000 .012 

September 1,732. 144,000 .012 

This shows that there is no gain to be obtained by genera.ting 

throu~h this period. V,'hen it is considered thut if generation is 

not ca!Tied on in the StUT!iner, repairs and r:;enernl maintenance can 

be done 1·:i l;h eo. 0 a!!.d without hU1·ry and confusion, it is obvious 

the.t it is advontageous to purchase energy during that period rather 

tho.n to genei:n.te 
• .J.. 
]. \;. 

Th0 hospitals, vrhich nould be supplied with electric:°Lty by the 

senerato2·s, must nev·a1· be without po,·:er for more than o. few s<3conds. 

;:;'02· this reasor, o stn.nd-by connection to the Roc~1este:r Gv.s and 

"l ~ · · ~-----~, cos+ 0 D_. +'_n_i"q st~nd-by would be char 0~e-
~ ec~r1c 1s necessary. 1

••~ v v - • 

· 1 t , · ' -i + ,,•.-.~. s foun ·' to be '.:,256. 50 pei' month for a 

no e ·.o ~enerac:i.on ano. _ v ·" 

·t' , • i · es·'·e·· Ga- and inectric Corpora-

foll!J.d :-:~fte:r a c.:;11ferenc•3 Yr1 n cne 1 ocn v .. .l • i) 

t
. n ar-1 a ~tand-by connection, it ;,wuld be 

tion that, ·.•:it.h gen01·a io · 1
'· "' --

more eco:;:io1:1ico.l to l en er,-·r on ?.·,te 3. 
pure 1ase o, 

there 
· , ','\ndE o·.n_ t,_rie s1.uran0!" 

·K dP.m,, .. ann cnc,r.e:e i,.,._ ~ 
is no pea. - -

l 
I. 

I I 

I 

l 
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bills. The following examples show tha.t there would be a sma.11 sa.v-

ins 011 the sununcr bills. Advantage of this saving will not be taken 

in comparing the costs. The summer bills will be assumed to be the 

same as on R1o'l.te 9. In the period May 15 to September 15, 1936 the 

cost of energy purcho.sed was abou·l; ~::1 ,000. and the entire yearly 

bill (~27, 000. 

Eay 17 - Juno 17 

Demand 444 Kw. 

'2.'nergy 164,400 Kw. hrs. 

Re.ta 3 

Off Peak demand 100 kw. 

"Snergy Ch.urge 

?,00 x 4~4 = 88,800 at 1.30 cents 

75 ,600 9_t • 65 cents 

~;onsumer Charge 

and dem0.nd on Rate 9 
Se.Pe ener-e_;y 

. .,, over Rate 9 
Savin::; l a·ce ~ 

172.00 

1160.00 

415.00 

6.50 

--
~;1881.00 

20~7.00 

166.0 

1. 



July 

Demand 504 KVA 396 Kw. 

Energy 136,800 Kw. 

Rate 3 

Off P0ak dema.nd 

Energy Chnrge 

80,400 at 1.30 cEmts 

55.,600 ac .65 cants 

Consumer Charge 

100 kv,. 

302 kw. 

So.me e!lergy and demand on Rate 9 

Savin:; Rate 3 over Rate 9 

In a similar maru1er, 

i,1onth Rate 3 

September 1696.00 

81 

151.00 

1042.00 

362.00 

6.50 

~1688.00 

1799.00 

111.00 

I 
Rate 9 Saving 

(~1770.00 ~)40.00 

1732.00 36.00 



H-1VESTM:ENT 

TURBINES 

Tents.ti ve bids from th .._ . e vu1·bine manufa.oturer indica.te the.t 

:~34,000 is a. safe figur0 to allow f tl t or . le otal cost of turbines 

and generators. In addition ~~200 should be allowed for the 

necessary oil fil tors. 

?LECTRICAL EQUIPMENT 

82 

The changes and additions to the present electrical equipment 

are relatively few •. As mentioned before, the existing transformers 

1111d other di stri but ion ma:ceris 1 are owr..cd and maintained by the 

University. Generation would necessitate additional svritohes, relRys, 

meters and control apparatus. The followi11f; list of equipment was 

obtained by the wri tor in cooperation v;ith the chief electricia:h of 

the Un:i:versity, assisted by a General Electric represento.tive. Some 

of this equipment is at present on hand. In the cost figure no 

a.Tuvmnce has been made for existing bus burs, insulators and meters 

,;hich mi.:,;ht be used in the proposed plan. ';.'he total expenditm·e for 

electrical control and distribution is estim 9.ted as $8,000. 

I. 
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SWJTCRBOARD REQUIREMENTS FOR ONE GENl~RATOR 

(Manual Synchronizing) 

central panel 28 inches wide, 90 inches high 

l A.C. voltmeter 

1 ~4. C. ammeter 

1 D.C. voltmeter 

1 D.C!. ammeter 

2 Transfer switches 

l Synchronizing svd tch 

1 Concentric rheostat ha.n.dle 
(rheostat ·with generator field switch) 

3 Rectangular IAC rela.~,s ·with test block 

3 Insta:nte.neous trip coils 

1 Solenoid operated oil circuit breaker 

G. l~. FK-14.3 with rectifier 

3 Current transformers 

2 Potential transformers 

1 Voltage regulator 500 h'VA 

Total cost 

Grand total 

83 

309. 

43. 

585. 

105. 

74. 

450. 

I, 
I. 
I' ! . 

,, 
' 



Bus Bar material for throe generators 

50 - 15,000 volt insulutors 

225 ft. 1/4
11 

x 3
11 copp0r at :).20/lb. 

(2.89'1 lbs./rt.) 

Asbestos tape for ·wrapping ba.1·s 

(estima.tud) 

lv c.ouble throw sin~l0 pole disconnects 

back com10ct1~d 15,000 volts 

200 ft. 5/8 11 copper rod for ties from 

sii1~le pole double thru; switches 

to bars. 1.13 lbs/rt. n.t ('.:.20/lb. 

1 sy,1c hro scope 

Switchooa.rcls - 3 B.t :)2116. 

Assumed co st 

~~500.00 

135.00 

100.00 

513.50 

45.00 

f:;1293.50 

14-2.00 

6348.00 

' ., 
~,. 7783.50 ~i· 

,;', 8000.00 tl!i 
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TURBIN1~ BUILDING 

The turbine room 1 which t b mus e added to the steam plant1 is 

shown in the dre:winr; 011 pa 0
,,•e llG • 'fh e structure must be without 

rigid connection to the exi stin"'. b "ld · Lh 
o Ul ing ·v us avoidine; differential 

settling;. Tho only connection vrould be by d a woo en ramp. The 

turbine building must s.lso be sufficientlv , ., removea from the existing 

steam tuimels. The excavation should be 6 feet deep and the build­

ing and turbine foundations should rest on a concrete mat. 

In the interest of safety the transform0r and other electrical 

equipment 1 
\•:hich is at pre sent in n room off the heating pla.nt, 

should be remo-vec1 from there • .i.\ specia.l shed-like structure should 

be placed on the outside of the turbine building to house this 

equipment and the proposed oil switches and rele.ys which <:i.re an 

explosion and fire hazard. 

The building must be designed with sufficient strength to ca.1-ry 

the dead ,;;eight o.f the turbo-genere..tor sets and any forces set up by 

critical vibration. The ];"3ad room shoulcJ be sufficient to permit 

11 The re cormnended buildins dimensions allow 

the use of chn.in fa_ s. 

t 
~ ~ ~he srpe size as the 400 

for one ad(litione.1 turbo-genera or se ... 01 
"· "'·'· 

kilo\·,att unit. In the 
, of' e"J·i·eru··e exr.c,nsi on ii; vrilJ. be possible 

even,:. - •- v ~ ~J..JC.-- -

to incrGase the 

· '1 t · " lo""~· o"" 
f individual units wi:c 1ou. ser1ou.., ""' i 

size o 

spr..ce. 

i ,. 
i I, 
I 
! I 

I .. 
I 

I 
l. 
I 

I I, 
I I . 
j 
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The cost of this building is based on the 
volumetric capacity 

and en estimated cost per cubio foot of .'I 
~l • 35 • The building a.s 

sho,m has a total volurne of 40,300 cubic feet. The total estimated 

cost is: 

.35 X 40,300 = $14,000. 

BOIL};R AND ET~TING CF.'v\1 GES 

The boilers which are now in t· opera ion at the sterun plant nre 

built for 200 pounds pre:rnure. At present they have safety valves 

which operate nt 125 pounds. If these valves were chunged to 200 

pounds Emel the pipini; below the water line chane;ecl to serve this 

pressure, tho boilers would be in suits.ble form J'or operation with 

the turbines. In a.deli tion, piping must be run to the: turbines and 

back to the heating mains. Some changes in the present heating 

equipment -rd.11 be necessa1·y, but ·will re:quire little material. 'l'he 

esti11J.ated ccst of safety valves., additional piping and hes.ting 

changes is '.;3,000. 

BACK P~~SSlTT:E COlJTROL 

n,• .1- , • ..,re. to ope 1_ • ..,t0 on a fluctuating back pressure, 
inc "uroines "' ,, "" 

l 
' Thus a bacJc pressure control 

vrhich ·,:ill de~,er~<l ori the; hsatinl orto.. -

is necesss.1·y. '!'his ms.:,' b0 either of' the differ·0ntia.l type or tho 

In this proje.ct 

' f ,.. · 0' 1 .1..l.C, 
.''n noo 1·s '-'llo·;;e(l _or ,.,nese C ,.l, /J. 

·.1G, \.. • o. -

devices. 

I 
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A steam separator is the only e.dditiona.l s.,_l,e"=, 
0 -111 equipment. This 

device is used co remove the moisture frorn tlie stea..rn before l t 

enters the turbint:is, thus 1 pro. onging their life. A sum of i\)500. is 

allo~eJ for this. 

INVESTMENT 

2 ,mo T(w. ll!li ts at $12,700 each 

1 - 200 Kw. unit a.t 8,100 8,100. 

Oil filter 

Turb:i.,1.e building 

Electrical equipment ( s·ni tchboard, meters, etc.) 

Safety vnlvr-;s, 9.ch1lt:i.onfal piping a.nd heatin; changes 

Back pressure control 

Stea,11 septu·ato:r 

Contin:;encies 

$34:,000. 

200. 

14,000. 

8,000. 

3,000. 

2,000. 

500. 

!)61, 700. 

4,300. 

~~66,000. 

I 
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OPERATIUG COSTS 

LABOR 

At the present tim,3 ·chere a.re on d • 
m;y twenty-four hours a da.~r 

at the steam plt:mt 1 a.n en
0
,:,-ineer and a _,.. 

- ... irerna.n. During the hours 

8:00 A.:·ft. to 4:00 P.M. ·there are o.lso on duty ., chi'e.r 
"' engineer and 

several laborers. The engineers' duties are supervision and check-

int; reg;ulr:trly refriger,s..tion mo.chine at the hospital. This 

refrigeration system is soon to be de-centralized and that duty 

will be removed. 

The ensineers are a group of intelJ.igent men and it is felt 

that they ,•rould soon leurn how to opera.te the tu:rbo-::;enera:cor sets 

e.fficien-tl~r. Their chief respons:thility vmulcl be synchron:l.zing 

ma.chines befor8 putting them on the line, and checking the division 

- 1 ' · ' · The'"'e are 1·o·ut1··-"e J0 obs "'111·.1.·•~1.·1 ~- ·•qu·_l·_••e or oe.u oe·cween gene:r-e:"Go1·s. ::o ,~ .. v • v 

It ,:;ill be assumed~ there.fore, tht1.t no additional labor will 

be necessary to 011 this propo:,ed g0neratint project. 

~B:?.G-Y ftlfJ FUEL COSTS 

~s noted on page 78 
· '''2750 .,.. ~ 1 -~ 0 P ~on~Pat,on was 0 • ror :,:ue_ COSv J. b" .,_ ·-

the per~ocl 3entemJel' 1-5 to ;.~a.y 15th. 
The cost of ener:,;y purchasecl 

The stanrl-

I· , . 
i I. 

! · 
f 



89 
by charge is :)256. 50 per rnonth or a.bout t,

21 w OO. for the eight month 

period. 

INTEREST AND DEPR~CL'\.'!'ION 

As s0t foi·l;h on page S7 t' · 
ne lmrestment is ~~66,000. At present 

thti 1Tniversity co.11 borrow money at rates considerably below 4 per 

used in computing the charge against invest-

against any 

of it:; pnisent buildin;s, but in this report 3 per cent is charged 

against the turbine room. This l tem is ~;\420. 

The investinent inclusive of building is !;~52,000. This is for 

·Gurbo-l:;me!·a.tor sets and other equipment on w'nich depreciation is 

figured at 8 per cent. This yields a char~e of $4160. against 

gene1·atiou. If' this smn is set aside in a sinking fund and credited 

·,\rith the interest eo.rned (4 per cent am1Uo.Jly) H will take ce:n 

add na .; 1.mits ,.,.ri-thout upsettini,: the financial structure. 

• .L - -=-- , r ~,·e 
the m1.nual main,,0!1!:i.l:'lCl:i cna ::, • r,s noted on 

I 
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s1.11i1Jl1er v,'11en the plant is idle. For this reason, probably little or 

110 o.ddit-i.onnl labor will be a.dde<.l to l;he pay roll. 

The yearly cost of oil and waste is es•cimated a.t ~300. 

Insurance cost for a building and machinery of this type is 

estimated at ~250. 

OPERA.TING COSTS 

-,_necti:-:cal ener~y co:;t 

Fuel cost of generation (Sept. - Ma~r) 

Cost of 500 K·c.:. stand-by 

Cost of powe1· purchased (Ifo.y - Sept.) 

Interest at 4 per cent 011 investment 

Deprecbt:ion at 3 per cent 011 ~~14,000. 

Depreciation n t 8 par cent on 652,000. 

:'.a.intenance 

Total t O,c, el ec t;r•3.ca.l 
cos J. - ) 

( 
• ,_, 1 

~-,,, 11era-cion 
YrJ. VI O v-- -

2100. 

7000. 

·:: 11,850. 

2640. 

420. 

4160. 

1000. 

300. 

250. 

~~ 8770. 

i~l2 .,ooo. 

(~ 9,000. 

~)21,000. 

I 

I l. 
l 

I 
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CONCLUSION 

It should be stated h tl 
ere 1a.t opera.ting with selr.-g0neration 

and with a stand-by hook up the Universi'ty .,
11

d 
" hospital would be 

assured of an uninterrupted suppl;ir of enargy. In the event of its 

Oi'i11 po-:,er station failine; it woula. ho able to fall back on the 

Focl.1ester ::Ins and Blect1·ic ~vs·l·,""'rn. ,.,_ '-
"' 

-J ,., ,~1, presen-v when the Rochester 

Gas •rnd G:lect;rlc s~,stem fails most of the University buildings a.re 

without po·,,;e1•. '.i.'he present 28 kilowatt emergeUC)' genera.ting set 

is entirel;'i' inadequate, a.s has been demonstrated several times. 

The total operating cost for a. year period vn:th generation ho.s 

been computed as ~)21,000. The same energy if purchased from the 

Rochester G'.ls and Ghlc-cric Co1·pora.tion voulcl cost ::i,27 ,000. Thus, by 

generating du1·ing the p01·iod September 15th to 1:ay 15th and pm·chas-

• D ~~ noo b 
in; du1·inG the other fom· months, a sav111£; oi. ~,o, J • can e 

realizad. It is felt that the actual savin.is will be greater 

~ • "" This intlicates thnt 
rath .. r than less t'.1an this comptH,ea °L 1,:;m·9 • 

J fo r t he Uni-i1er sity to generate its o,•m energy 
it ;-;oul:3 be econ.ornice... -

for part of the year. 

I· 

I 

! 
l 
i 
I 
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LEGEND OF SKETCH 

(Approximate scale 111 = 500 Ft.) 

1. Boi10r House 

2. Eosp::i.tals 

3. Service 

4. Engineering 

5. Physics 

,. 
o. Geology 

7. 1'.-ibera.1 Ai·-t:s 

s .. Chemistry 

10. Physic.al Ji:ducntion. 

lJ.. 0ormitory 

Fi-fi_ternity Cuadran~le 
I 
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ELECTRIC LOAD 

(1000 kw. hour) 

Y 8E\l' River Ca.-n1ms Hospitals Total 

J.931-32 550 1110 1660 

1932-33 580 1190 1770 

1933-34 640 124:0 1880 

1934-35 690 1280 1970 

1935-36 780 1310 2090 

1936-37 860 14-10 2270 

STEA:i'/1 LOAD 

(1,000,000 lbs. roteem) 

Ratio 
lbs. t:team 

YE,ar River Campus Rospitfals Tote.l kw. hrs. 

1931-32 84.9 65 149.£1 90 I 
1932-33 86.8 6L3 148.J 83 

1933-34- 94.f 67.8 162.4- 86 

93.8 64.e 158.7 80 
1S34--35 

72.E 166.6 80 

1935-36 94.1 

70.8 172.1 76 

1936-37 101~ ;Lj 
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Yeo.:t· 

1932-1933 

1933-1934 

1934-lS35 

1935-1936 

1S36-1S3? 

I,IAXIN.U1.1 DEMAND 

Ma.ximmn Kw. Demand 

552 

600 

612 

654 

648 

I 
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R.G. and E. Demictnd Nieter Chart 

(Pho-l:;ograph) 
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KILOWATT DE.MAlm FOR NOVID,!BER 5, 1936 
FROM ROCHESTER GAS AND i!:LF:CTRIC CHART 

Bour Cha.rt Kw. Demand Hour Chart Kw. Demand Rea.dinP· 
Rendin~ 

:,,i! 

12:00 AM • 31 186 1:00 PM: .60 360 30 -26 156 30 .64 384 1:00 .24 144 2:00 .62 372 30 .23 138 30 .59 354 2:00 .27 162 3:00 ,60 360 30 .28 168 30 .62 372 3:CO -28 168 4:00 .66 396 30 .28 168 30 .78 468 4:C-0 .28 168 5:CO ,81 486 30 .30 180 30 ,84 505 5:0C .30 180 6:CO ,79 474 30 .28 168 30 ,64 384 6:CO .28 168 7:0C ,61 366 30 .26 156 30 .&O 360 7:00 • 35 210 8:CO ,59 354 30 • 40 240 30 .60 360 8:00 .48 288 9:CO .57 342 30 .56 336 30 .48 288 9:00 ,,. ,1 .o _ 28l_l. 10:00 ,40 240 30 • 6-S 396 30 .35 210 10:CO .66 396 11:C0 ,35 210 30 .G6 396 30 .34 204 11:CO .66 396 12:00 ,32 192 30 .63 378 
12:GO .56 336 

30 .56 336 
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ti.A..XIMUM AND MINI1v'.i.UM KILOWATT DEMAND 
Hour " Kw. Min. Kw. Hour 

J,.ax. 
Max. Kw. Min. Kw. Demand Demand Demand D0mrtnd 

12:00 AJ',1 204 144 12:30 PM 492 336 30 180 120 1:00 53'1 372 1:00 162 102 30 588 396 30 168 108 2:00 576 348 2:CO 174 108 30 600 336 30 192 144 3:00 636 336 3:CO 204 144 30 624 324 30 216 144 4:00 612 336 4:00 216 144 30 588 360 30 216 144 5:0C· 612 360 -5:00 216 150 30 588 360 30 192 126 6:0C· 492 330 6:00 192 156 30 408 336 30 228 156 7:00 462 354 7:CO 276 204- 30 480 348 30 312 240 8:00 480 336 8:00 390 276 30 462 312 30 480 324 9:00 414 300 9:CO 576 384 30 348 264 30 612 390 10:00 300 228 lC:00 612 408 30 276 204 30 612 408 11 :OC· 276 204 11:00 576 378 30 240 180 30 576 336 12 :OC· 240 168 12:CO 504 348 
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TttE TERRY;_/ TEAM'L RBINE Co 
. . '"). . . 

M~N !:: NOW 

HAR: -
, . . 

ARTHUR E. JONES COMPANY 

DISTRICT REPRESENTATIVE 

603 HERALD BUILDING. SYRACUSE, N. Y, 

TELEPHONE 2·6869 

Uni Vf;r sl t:,r (Jf I:(JC11t= r3tc2~ 

.rWC!l(;St·, r, ic;e.-l/ Yo1·L 

',1 " 

JD.nuary 14, 1938 

In 2.cc0:r6.~nce r!i th our r-8ccr1t convcrs1.:ti0n ,,.t yG1.1r .Jf'fice we 

are pl.Cc,::iSd to give belo·.-, (;l.r r-;-(!CJJ;i;;t:J.'1(.,,.tic::. cl.:.'..::.~ :1.Lfvr. ... al 

quote: tic 1r:. o:c. turbo g(_J~H ... :::·,_, t:~:.:' unlt::.:,, '.·:·i:1..-_ch v. e .J.-:..:lieve to be 

most su:i tibi.C! for· tLs :..,.1: ... .:..ic.-.t.i..~ri ;i.,t:. n.0.v~~, in i:.ir.,i .• 
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'Sc h,~V!.:, n.:)t stt:Gn r•tc,d to eo int0 a Br 2.t deal of det::,il at 

this \,:\.ff<:., but. \•·;i Lj be 1.·::.i': . .:~ri to sub,dt !.'orr::,=,.l pro;:,os,,l 

r.rith i"u.11 ch-:t;d_J.ed. srcc:i.ft~,,.tiun~; ~t '.lny tim(:, or t1J !rnpply 

.,my s 1,,c:Lfic ifff'-.:1.', .. •.tkn yuu ff.,~.v· (i,-.:-sl:c~:. 

!~ <J: j 
2ncs. 
CC-Efd. 
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The TERRY MULTI-STAGE TURBINE 

F'1c. l 

I.CJ(}() II. I'. flliX<'d pr,·s.~11r,· /,/,·,·da l11rhi11r·. t_,·pc (;I! F. ,/ri11 , /,,,u,/cr. 

T I-IE Tnr~· m11lti-:-t11gc lurliim· i,- a 1hlir,•11?..!'lih· re­

liable. dlicic-nt and co1111'ac1 111achi11t•. II~ d~sig·11 

is the rl':-ult of on•r lhirlv-li,·l' yt·ar:- t)f :-urcc,-sftrl t·:-.pt>ri­

t'nt·e in tht• manufactun· t>f t11rlii11t• drin•,- c:-.clu::-iYch·. 

The dt•lail ('Vnstrnctio11 t)f tht• TttT\" nrnlti-::-la!!,"e tur­

him· depends to a larg-t' l'\:tl'llt upon tl;e plant op~rating 

conditions. In other "·on-ls. euch Terry multi-stage 

turbine is indi\'idually <le::-ig11nl and proportion d so as 

lo operate most dliciently uncle,· the specified require­

ments. It i, I uilt in a ,, ide range of frame sizes or 

types and can thC'refore ht> desi1,.n1ed for the accommoda­

tion of relatin:•1~ larg-c or small quantities of steam at 

hig-h or low prcs,ures. The operation can be: 

\ 1) traig-ht condensin?..!'. 

(2 trnighl non-con h1sinf!·. 

13) Conden·ing- bleeder. 

( -i I on-condensing· Ii leeder. 

5 Lo,,· pre.::--ure condensing-. 

16 ;\lix~d pressure cond·nsing. 

(7 '.\lixecl pres--ure I le d r. 

t 8) Double bleeder. 

2 

\II parls arc or (''-11, 11 ,. ruL:·gednes and the turbine 

lends ilsclf lo 11~l' ,, ;t I l1c- highe t commercial .leam 

pres ures and .up rhC"ah ,t.., ,, II a ,,ith high back prr~­

;;urc· and higli hi cdcr 1•r,•,,-11r s. tc I parts are a1ail­

ablc for use "'h 11 r quirt'(l. The hor.;:epower capacill" 

depends. of cour.;: . UJH>11 the st am pres-ure. back pres­

:::ure. ;,peed and other factors. but in g· neral the Terr~· 

multi-stage turbine c 1c·r, n rnngc from around 200 H.P. 

to 01·er 2.000 11. P. 

It i,;: of the imp1il;-c t) pe and in mo;-t ca e emplOY5 a 

multiple ,·elo it~ stag·c fol lo"·ed b~ a .uilable nurnl er 

or Rateau ;:La!.!·,;:. In 1110, i11sta11ce:-"·here a straig-ht 

Bat a11 ti :::iQ"n "ill Q"in• hell r result~ the machine rna, 

he on,;:t ructed in that nia111wr. 

There is 110 1endt'nc1 for rhe -.team to leak around the 

Ida de tip.;: sin ·c 110 e:-. pansion lake.;: place during- thP 

pa,,-:.;:aµe of the ;:tC"a m th ro 110.·h I he "·he I buckets. Thi;: 

make.;: pos;,ihle the u.e of ,er~ liberal blade learan .;:_ 

F r rhe s:im rea::-on th rotor i;: in ec111ilibrium and the 

nt' .;:sit,· f r halan ing- aQ"ain;:I large axial lhrusts i; 

l·liminated. 



THE TERRY MULTI-STAGE TURBINE 

Casing 
The casing is of heavy construction and is so designed 

that the correct number and diameter of stages can be 

used to fit exactly the conditions under which the ma­

chine will operate. It is split horizontally and the steam 

inlet nnd exhaust are localed in the lower half. This 

permits easy access to the interior for inspection of the 

rotor without disturhinµ: the piping or alignment. 

The smallest frame, the type GAF, is supported on 

feel as shown in Fin·ure 12. All other Terry multi-stage 

turbines are supported al the center line so that varia­

tions of temperature and pressure do nol affect the posi­

tion of the shaft. The exhaust space is provided with 

an extra large -entinel relief valve. 

Lagging 
Lan-n·ing can b supplied when specified. This con­

sists of a thick layer of magnesia and a covering of care­

fully fitted sheet iron over the steam chest and high pres­

sure section. The mag·nc ia is securely anchored in place 

and will not luo-.<'n under all ordinary conditions of 

service. The appl ir-ation of the lagginn· is so made that 

it does not intc1 kn· with the dismantling of the turbine. 

It reduces racli..1ti1111 and g-iYes the turbine an unusually 

neat appearance. 

Blades 
The blades are made by a spe­

cial process which results in accu­

rate angles and hard, smooth 

surfaces. They are of heavy 

section with sharp edges. The 

blade material is a high grade 

stainless steel manufactured lo 

our own specification. This ma­

leria I was selected because of its 

ability lo resist the corrosive and FIG. 2 

erosive action of the steam as Blade Fastening 

demonstrated by lesls. It is a 

much better material than the ordinary stainless steels, 

nickel steels and the like which are commonly used for 

this purpose. A sectional shroud is riveted to the outer 

edge of the blades and gives added rigidity. The blades 

are firmly held in a dovetail groove in the rim of the 

wheel and arc renewable. 

\Vheels 
The wheels are made from forged steel discs machined 

all over. Each disc is supplied with an integral huh 

which serves both as a spacing ring- and gland collar. 

This construction red11ces the width per staµ-e and thereby 

F,c. 3 

1.000 K. IV. bleeder lurbo-alternalor unit with l)'pe 
CJ!F turbine. 

3 



THE TERRY MULTI-STAGE TURBINE 

lessens the shaft span. The wheels are keyed and pressed 

on the shaft and are held firmly against an enlar 0 ·ed 

section by locked wheel nuts so that it is impossible for 

them to move axially. Each wheel is carefully balanced 

individually and the entire rotating element is arrain 

balanced after assembly. The dynamic balance is ob­

tained by runnino- the complete rotor at rated ~peed in 

its own bearings. 

Shaft 
The shaft 1s made fron1 special carbon tee! or alloy 

steel and is ground on all surfaces. A tapped hole is 

provided in the end of the shaft to facilitat drawing on 

the coupling. 

Nozzles 
The no1.zlcs in the hig-h pressure section ar made 

separate from the stt'am ring nnd are secured in pla e by 

locked bolts. They are curat ly drill d and reamed 

for th, correct area am! c:-..pan-ion ratio. The nozzle 

matt•rial is selected for its ·11itahleness for us under th 

s1n·ciftc<l :;team condition,. 

Diaf1·nm" 
The diaframs arc made either of semi-steel or :-!eel. 

<lc·pendin).t upon the operating- req11irc-111e11t,-:. The hladts 

in the diafram arc made of :-lai11l1•,.;,.; stc-1•1. Tht· ll()zzle,.; 

arc- ea,.;t directly in the dinfram:,;. The- 11t11w,:t rare ts 

11,:<•<l in their drsig-n nud 111anufa\'lun·. Each no11.lt is 

Lo1c r /,al/ diafrarn. 

checked with special g-a11g-es 10 in-ure true areas and 

proportion:-. The l\\'O 11:11,cs of the cliafram are pre­

n·ntcd from mo,·ing· in relation lo ca h oth r by a tongue 

,incl groove joint. 

Bearing~ 
Th bearings ar of liberal ,li111l'n-i n- and arc hori­

zontally ·plit so that the) 111;1, !,, rock cl out of position 

without disturbing- thP ea-..irw 11r rot r. The hell are 

mad of ·emi-steel a11rl :He lirr,·,I II ith the hio-he t grade 

tin hasc babbitt. The h:tl,l,i11 1~ -..ccurcly anchored in 

pin c. The beari11~·s a re ... , , , •1r.1l I · machined that 

hand scrnping i- ncitli r req1111, ,I nor p rmittcd. Each 

Fie. 5 

,.,5 I-:_, IT'. gear •d bleeder turbo-a!tr'rnotor unit 
mploying type ZF turbine. 

4 



THE TERRY MULTI-STAGE TURBINE 

I· IC. 6 
Bearing. 

bearing i pro,idcd "ith two -<olid machin made hras­

oil rin"'s. linger~ or cl Oc ting ollars ar mounted on 

the shaft near the C'11d: of the bearing- o a. to prevent 

water fr 111 ~ettint_:· into the h aring oil re~crvoir- and 

also lo pr , nl LIH· oil from g·etting· out. 

F,c. 7 

The Thrust Bearing 

Ther i- practically no end thru~t in a turbin of tl1i:­
typc. To keep the rotor. however, in its correct locatio11 

in relation to the non! >". a I all bearing t) pc thrust of 

amp! proportion i- mounted 011 the shaft near the 

g·overnor end. It i. copiou>"ly luhricatecl by overflow 

from th main hearing-. 

The l11ters1agc Glands 

On th type ZI· fram the inter·tage gland arc of the 

·arbon ring type. Thc:c employ a special four segment 

ring l,cld in ntact 1,y a divided garter spring-. Each 

part of th· g·11rler pring secure-- two of the ·egmcnt to 

nc-half of th diafram. Thus. when the upper half of 

the diafram i- remo ed it brings with it the two upper 

segments of the carbon rin/!. Thi·· insure that the 

arbon ring will not h · dama'.rcd when lowering- the 

cliafrnm into po:-ition. 

I{)(}(} fl. V t 'PC CF turbine equipped 1vith oil re­
lrn con. tan! peed goiernor. 



THE TERRY MULTI-STAGE 

(i)n all other Terry multi-stage turbines, labyrinth type 
inteITStage glands are used. These are horizontally split 
and fastened securely to the diaframs so that when the 
upper half of the cliafram is removed it brings with it 
the upper half gland. 

End Glands 

'Fhe end glands are of the carbon ring- type. Each 
ring is composed of three fegments held tog-ether hv ~• 
non-corrosive metal garter ·prinµ: and prevented from 
rotating hy stops. The glanrl!, are t'nclosl."d in a sc-parate 
casing which is providt'd with a leak-off space. For 
condt>rn,ing opt'ration an t'ffec-th·<> steam seal preYents 
loss of vncmtm from air ll'aks. 

Ovcr8peed Go,•eruor 

All Tl'rry multi-stage turhines are pnn-illcd with :1 

~impll• spet•c\ limiting µ:overnor ''"hich functions in­
llepcnc\t:•nt \y of t\w main speed governor. lt i:;; operated 
h, u pivoted wcig-ht mounted on tlw back of the .m:,in 
govt.'rnor disc. Normally this wc-ig-ht is lwlrl in place 
by tllC' t·ompression force of a coil spring-. If tht iurhine 
reaches a predc-tNmined spt·c-d. 11s11a 11 y a l>out l()r < a hon' 
normal. centrifugal forn• on•ffomt·:- tht' acti, 11 ,,f the 
spritw. ca11:-i11~ thl' wei~ht to ,-trikt· a tri;..:-~'n. Thi,- n•­
leases a ,-prin~ lo:ukd c-mt·rµ-t·11n ,:,ht· :111,l imnwdiateh 
:-hut~ off tht' :-tt·nm :-upply. 

Fie. 9 

TURBINE 

Fie. 8 

Turbine lr"he,·I 

SUO J,:. fr. geured turbo-alternator unit with typ,1 CZF turbine. 
Unit is equipped with automatic 110::.::.le cuntrol. 
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THE TERRY MULTI-STAGE TURBINE 

Governors 
Four types of speed governors are available for use 

with the Terry multi-stage turbine. They include: 

(A) Mechanical direct acting constant speed gover­
nor. This is of the centrifugal type and is mounted 
directly on the turbine shaft. It is positive, yet sensitive, 
and operates with liule friction. It is connected to the 
governor valve through simple levers. 

(8) Oil relay constant .-peed governor. This typP 
of governor is 11 ·ually recommended for use on the 
larger turbine frames and in cases where especially fine 
regulation is required. In this mechanism (see Firrure 
13) the governor actuates a small pilot valve which is 
supplied with oil under pressure from a g-ear type pump. 
The pilot valve admits the oil above or below an oil 
piston which co11trols the governor valve opening·. The 
piston i · of ample diam<!ter, which as ures absolute 
speed control under all conditions. 

(Cl Variable speed governors. These are available 
in two typc,;-dir cl acting· and oil relay operated. 

The former i,; ideally adapted for u e on the smaller 
machines whc11 ti, ·y are used for dri ing fans. pt:mps 
and the likr. I I consists of an oil pi:mp arranged to dis­
charge oil hack to the oil reservoir through an orifice. 
The resultin!,2· pr ,sure between the pump and 'ihe orifice 
actuates a spring loaded diafram which controls the tur­
bine governo, 1 ;.ii ,·e. Adjustment of the orifice needle 
valve deterrnilll'!-- the speed al "'hich the turbine must 
operate to hold ,;uO'ieient pressure on the diafram. 

Where veq clo,-;e regulation is required or where large 
valves are u;:cd. the oil relay variable peed governor i 

employed. In this (see Figure 14) a pilot valve is intro­
duced into the system which has the advantage of a small 
travel for the full range of the governor. The governor 
if. unusually accurate and stable throughout the whole 
operating range and at the same time is highly depend­
able and relatively simple. 

When desired, remote speed control can be furnished 
with these variable speed <Yovernors. These controls are 
electrically operated and make it possible to vary the 
speed of the turbine from some distant point. 

Speed Changer or Synchronizer 

Thi device may be used with either the mechanical 
or oil relay constant speed governor and permits the 
turbine speed to be raise:! or lowered through a 10% 
range while in operation. IL is usually employed 011 

turbines that drin~ alternating current generators so that 
the unit may he synchronized with other sources of 
power. but it may also he used on turbines used for other 
purposes. For special conditions the range may be in­
creased to 209c. Thi" operation can he either manual al 
the turbine, or when specified. motor operated from a 
remote point. 

Governor Valve and Stemn Strainer 
The Terry hushing· type governor valve is so designed 

a1irl con tructed that it requires only a small force to 
move it. The valve and seals are renewable and may 
be removed without breaking- the steam pipe connections. 
The valve rides in a bushing- or cage which is secured in 
place by the valve bonnet or cover. 

Fie. I 0 

750 K. W. mix,,r/ pressurl' turbo-yencrutur unit usi11u type CIIF Lurline. 
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THE TERRY MULTI-STAGE TURBINE 

FtG. 1 J 

Carbon ring gland. 

Surrounding lhc vain~ propet is a larg-c annnlar spa e 
contninin:.r a cylindrical slrnirwr. This strain 'r " n·es to 
pro! •cl lhl' vah•cs. nozzl<'s and hladinµ: from clnmag-e hy 
lnrgc foreign mull<'r carri'1I owr in lhe slcam. 11 is 
made from perfornlecl mclal nnd is riµ:idly held in place. 
The >-lruint>r <'an ht> inspt' t<'d liy rC'moYing th' goYernor 
, a h·l' ho111wl. 

Nozzlt• Control ValYes 
Hand opcrat•d nozzle control rnh-es can be suppli<'d. 

Tlwse art' dcsirahle where the turbine may be callf.'d 
upon to opcrnlc al partial load,- or ''°ith reduced steam 
prt'ssurc. or to op<'rate .:it hack pr<'ssun's high("r than 

normal. Aulomalic nozzle conlrol 1s al o available and 
can be furnished when specified. 

L11brica1ion 
The smalln Tnry 111ul1i-s1ngc lurhinc frame' arc pro­

vid d with ring· oiled hearings. l•:arh hearing- i· equipped 
\\"ith two ·olid machine mad· hras,- nil rings. 

The larger 1inits ha,· . in addition to th ring- oiling, a 
j' red fc cl lubricating ,-~Sll'lll 1\°lti ·It s11pplic- oil under 
pre,surc to each hearing. The sysl m i·· entirely self­
contain cl and includes a positive acting oil pump driven 
by spiral !,!"Cars from the 111ai11 sl1aft. and an oil trainer 
and a water-cool cl ii rcscrvoir. Tit pump i- o ar­
rang-cd as lo in,1rre positi,·c priming-. '\X'hcn Terry rc­
duclion µ: ars arc supplicd i11 conrH'clion with th turbine. 
oil is ohtai11cd from tlic reservoir in tlte gear ca e. All 
1•arls of th lubricating ")"lcm arc accessible and ea ily 
inspected. 

General 
All parts nre manufactured nn tltc limit gaun-e method. 

1d1ich a s11res accuracy and pnfec inlerchano-cability. 
The Terr· multi-stag-c turhin\'. lik.r· all Terry apparatus, 
is a rug-gee! and efficient mJclt11«·. 

Fie. 12 

Type C.·tF turbine 1cith 01·cr r moi·ed. 
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THE TERRY MULTI-STAGE TURBINE 

Fie. 13 F,c. LI, 

011, 10111 prcd Oil Rcla) Co ernor Variahlc . peer/ Oil Relay Coucrnor 

mu /{_ II . (I 11d .5()() f... fl . Ill IX('d pr,•.,.<ll re tu ruo­
(1/(,'r fl(l/(Jr unit. u ,ing l_\ pr• Cl! F tur/Jinl'S. 
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TERRY MULTI-STAGE TURBINE 

Fie. 16 

Approximate ectio11 Tliro119h .Vine tagc Type CF Turbi,w 
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FIG. 17 

.-lpproximate ection Through £lei-en 'toge T_,·p GHF Turbine 



THE TERRY 

I 11. 19 

900 fl. JJ I, 111• CJ! F tur­
bine clric111,1 ho1ler feed 
pump. 

MULTI-STAGE TURBINE 

F,c. l8 

7.50 /,.. Jfl. mixed pressure 
h/e('(/er geared turbo-genera­
tor unit employing typt! 
CIIF t11rhi11c. 

THE TERRY STEAl\1 TURBINE COMPAl~Y 
TE I< I< Y .; U lJ .\ H ~-

HARTFORD. CO.\XECTfCL"f'. U. ,·. :-\. 

11 



THE TERRY STEAM TURBIN O. 

TERRV St}U .. .\RE, DARTFORD, COr - To 

U. S. A. 

S-114 3.\1-12•36 



109 

STJWg RATES 

(From Curves) 

400 Kilo·watt Uni'[; 

Load 20 lb. Ba.ck 15 lb. Back 10 lb. Back 5 lb. Ba.ck 

Pressure Pressure Pressure Pressure 

400 45.5 41 38.6 35 

350 46.0 43 38.8 36 

"00 49.3 44 41.4- 38 

250 50.8 48 45.0 39 

200 57.0 50 46.0 42.5 

150 61.0 58 53.0 49 

100 so.o 74 68.0 62 

200 Kllowatt ruit 

oad 20 lb. .acl· 15 lb. Back 10 lb. Ba.ck 5 lb. Back 

Pressure Pret-;sura Pressure Pressure 

200 57.5 52.5 50 47 

150 65.0 57.0 53 50 

100 73.0 68.0 64 59 



P,S,C,No. 3 ---
110 

Electricity 

bester Gas & Electric Corporation 
Roe II: o, i•SUINO CORPORATION Oil MUNICIPALITY) 

Fourth OR101NAL LEAF No. 15 
5UPER&EDING"Th1rd R1'fl1SED LEAF No. 15 

-----------------------====~::-:::::::::::::-~L~E:AF~N~o~.~~~~~ (NAIi 

SERVICE CLASSIFICATION NO. 

itcable to Use of Service for: -----

3 

A.PP All purposes, in En tire Territory. 

Character of service: 
continuous, Direct Current• 120-240 volt, 3 wire· 

Alternating Current - 60- cycle ' 

120-240 volt, 3 

120-208 
11 

w~re, si~le phase 240 or 480 volt,3 wire, 
" 120-208 " 4 n 

Rate: (Per Month) 
Rirect current Service~ 

consumer Charge: 
$ 3.06 gross,$ 3.00 net 

1)8ID8.Ild Charge: 
lirst 25 Kw-., per Kw. 

Next 50 " " 
over 75 " " 

Kilowatt-hour Charge: 

of First 200 hours' use 
the Off-Peak Demand, pe1' Kwh. 

ill additional consumption, 

Alternating Current Service: 

Consumer Charge: 
$ 3~06 gross,$ 3.00 net 

Demand Charge: 
First 25 Kw. !I 
Next 50 " 
Over 75 " 

per Kw. 
II 

Kilowatt-hour Charge: 

per Kwh. 

First 200 hours t use of tbe 
actual orr~Peak nemand, per KWh~ 

All additional consumption, per Kwh. 

Peak Demand 
Gross Net 
$1.887 $1.85 

1.479 1.45 
.561 .55 

Gross 

@ 1.4?9¢ 

@ ,816¢ 

Peak Demand 
Gross Net 
~1 .. ?34 ~ 

1,,3?7 1.35 
.510 .,50 

_Qross_ 

(Continued on next leaf} 

three phase 
" " 

Off-Peak Demaru 
Gross Not 

$2.040 $2.00 
1.632 11160 

.612 ,.60 

Net -
1.45¢ 

.so¢ 

Off-Peak Donnn• 
Gross Not 

110 836 ll.BO 
1.428 1.49 

.510 050 

Net -

rune 30, 1934 

ed. 
' ' i 

on. 
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Electricity 
(GA■ • CLIICTIIICITY, STIIA~ OR WATIIR) 

chostcr Gas & Electric Corporation 
RO • 

0
,. 199 u1NO CORPORATION 01'1 MUNICIPALITY) 

Thl. -.-1 ORIGINAL LEAP' No 
.1/U • 16 

SUPERSEDING Sscond: REVtJIED LEAF No. _' i6 
-------LEAP' No. : . · (NAOI• 

SERVICE CLASSIFICATION NO 3 (cont'd) 

coel cost Adjustment: • 
The energy charge in any month Will b i 

not per Kwh. for oach whole 40¢ incroaso 
0
b ncreased or dooroased $,0002 

P
er net ton in tho average cost of coal ~ ovob or docreasa bolow $5-~ oo ' ,o. • cars, Rochester N, Y . , . l • 

})Ower Factor Adjustmont: 
For 60-cyclo, alternating current service c to 

l
·n n,iv month of 150 Kw. or over tho Off Pe~,,.'n us mors having .a demo.nd 

u.-.. • - UA omund for bill" 

purposos in that month will be takon as 80% of the Off-Peak ~ 
kilovol t-ampcros, o.s dotorminod by the Company. D D)O.

nd 
in 

)Uni.mum Chnrgo: 
AJ1 omount equo.l to the monthly Consumer Chc.rge ruid Ponk & Off,..Poa.k 

Dom...'Uld Charges for o. domnnd of 20% of tho service capl.city contractod 

for. 

Detorminc.tion of Demand: 
11Domc.nd" is the monsured or ostimc.tod maximum o,vorr.ge consumption 

over any- period of one hnlf-hour occurring during tho m~nth. 

Poo.k Demand: 
During tho four Pec.k Months, which shnll bogin 

with tho first rending after the 15th of Octobor nnd 

continue for four consecutive monthly reedings there­

c.fter, the Pen.k Demond shell be to.ken us tho n1nximum 

demr..nd occurring during each month~ 
During the rOI!l['.ining or Off-Peak Months, tho 

Peak Demr~nd shall be considered ns tho ~vernge of the 

mnximtnn d01Ikmds of the preceding four Penk Months, 

irrespcctivo of nny change in sorvice cnIJ$city con-

tra.cted for. 

Off-Peak Domand: 
In each month of the yonr, the Off-Pcnk Dcm...'"1:1d 

shall be taken us the mo:timum demand occurring~~-;:~ 

month and therefore, in the Pock Months, the 0 

Demand is tho some us th0 p~k D~d. of the Off-Peak Months, 

If nny Customer begins to.king service 
111

1°~
0 

ostiIIl!.'.tod by tho 

his Pe~.lc Demond for tho Off-Penk Month s sh~l ~ng poc.k period, bused 

Compo.ny '1!ld .m c.d jus tmen t mnde, after tho fo owi 

on the Customer's estcblishcd Pcok Dclil.'.llld• 

To:rms of PQyment: 
All bills will be rendered 

within the discount period. 

d
. unted to not if paid 

gross o.nd isco 

Term: 
dr-.ys, notice. 

Service mo.y be discontinued upon 
th roe 

t 1en.f) 
(Continued on ncz 

April 26, 193? 

Date of issue 

I ~d , . 

I 

·: Jn. 



P. S. C, No._ ·3 - llt 
Eloctr1c1 ty 

ator <}rs &. Electric Corporrtion._ 
~ OI' ISSUING COAPORAYION OR MUNICIPALIYY) 

(MAMIE 
_Third ORIGINAL LEAi' No. __ _ 

$ -REVISED LEAi' No 17 
suPERaE01NG ooond 11 • 

17 --~;;;._---LEAF No . 

. SERVICE CLASSIFICATION NO. 3 (Cont'd) 
cio.l Provisions: 

OFF-PE.AK OP!'ION SERVICE: 1, 

(a) consunor Chnrge & Dono.nd Doterninntion: 

If the Customr so elects o.nd po.ya n consuner Clu:trgo of $
6

•
63 

gross, $6,50 not pGr nonth, the nethod of dotemining tho donnnd 

shall bo nodified as follo~s: 

Peak Deno.nd: 
Sho.11 bG the r:toasurod or estL-r:m.tod mxinut1. 

demand occurring during the Peak Hours, as here­
ina:fter defined. 

Off-Peak Demand: 

Shall be the measured or estimated maximum 

demand occurring during the Day Hours, as here­
inafter defined, plus one-third of the excess 

above this demand (or, during the Peak Months, 

above the Peak Demand if that be greater) taken­

during the Economy Hours, as hereinafter defined. 

In no case, however, shall the Off-Peak Demand 

during the Peak Months be considered as less than 
the Poak Demand, 

(b) Hours - Economy, Day and Peak: 

Peak Months Off-Peak Months 

ECONOMY 
Hours 

Midn~- ? .AM 
Noon - 1 PM 
? PM - Midn. 

tUl'day Midn.- 7 AM 
Noon - Midn. 

Midn~- Midn. 

DAY 
Hours 

? AM - Noon 
1 PM - 4 PM 

7 AM - Noon 

None 

PEAK 
Hours 

4PM-?PM 

Nono 

None 

ECONOMY DAY 
Hours 

Midn.- 7 .AM 
Noon - 1 PM 
5 PM - Midn. 

Hours 

7 .AM - Noon 
1 PM - 5 PM 

Midn. - 7 AM ? .AM - Noon 
Noon - Midn. 

None 

Fourth of July, Labor Day, 
* New Yem.·? s Day' Decoration Day, 

Thanksgiving Day, and Christmn.s~ 

(Continued on next leaf) 

June 30, 1934 
Date effective ___ ~~~::.::==-:Y;;;E~AR;il __ _ 

D ?,_fi.:-.v 29, _l 934 (MONTH DAY 
ate of issue __ ____..:_::::'-..-..,~....:::_=-.L-=..:.....:.:::.---:--- 1-r y 

Rochester, ~ • • 
(MoNTH DAY YEARJ Vice-President, 

1 b --~J~-~p~•~H~a~f!t~c~nk-~am~p~,;-;;:;;;;;;,;.;-;~~D;R;E;s~s>~=-
ssued Y- __ :_:<N:A"':£:.o~F•o■F■F•■c■£R■·■T•■T'-■"■· AID■■ 

!d. 

i I 

! 

l , 

-' 



FOltll II ... 
• r. US· 

P, S, C, No,_3 __ _ 
(oAa, CL&CTa1crn, ffCAN oa WAT••> 

Electricity 

Rochester Gc.s & Electric Corporntion 
(NAMK OP 1aau1No COltPOltATION Olt MUNICIPALITY) 

ORIGINAL LEAP' No, __ _ 

----::F=-i_ft_h-:--R1:v1sEo Ll:AF' No,_1_8 __ 

SUPl:RSl:DING Fourth " Lu,. No. 18 

SERVICE CLASSIFICATION N0.3 (cont'd) 

Spocial Provisions: {Cont'd} 

2. REDUCED WINTER SERVICE. 

(n) A Customer purchasing electricity under tho torma of this 
Classification mo.y, upon written cpplicntion to the Company, reduce 
his servico cnpacity for one continuous period ot not moro than 
oight months during any year, provided this period includes the 
four Peak Months. 

(b) A Customer purchasing electricity under the Off-Poak Option 
Servico of this Classification and whose Pock Demond during the 
current Poak Months hns not excoodod? 1/2 kilowatts mo.y, upon 
writton applic~tion to the Co~pany, reduce his service capacity, 
ot roiy time, for one continuous period of not more tho.n eight 
months during the year. 

{c) During the poriod of roducod service under (a) or (b), the 
Customor will be billed under ClQssification #3, or, if he so 
elects nnd if his service capacity is reduced to? 1/2 kilowatts 
or less, he my bo billed on Service Classification No. 2. 

3. PRDMRY .ALTERNATING CURRENT SERVICE. 

(a) Subject to the approval of the Company, and provided the 
Customer will purchase primnry service and at his orm expense 
provide, install and mnintuin transforners ond protective 
dovices of a. size and type approved by the Engineers of the 
Company, tho following reductions on the net bill as calculated 
on this Service Clussificntion, will be given: 

For 4,150 volt service, 3 phase, 60 cycle 
II 11 ' 000 II II II II II 

5% reduction 
6% II 

{b) Subject to the approval of the Company, when n customer 
desires part of his service ct primory voltage_nnd part at 
secondary voltage (for Tihich the Coupc.ny supplies the . 
tra.nsfomer installction), the Compo.ny uill ~etcr tho ont1ro 
use ut prirlary voltage, make an allo~once covering trnnsforI:J.er 

losses, and bill ct the secondary voltr~e roto. 

Date effective-~1934 ) 
Date of issue Moy 29, J 934 (MONTH DAY nu 

(MONTH DAY YEAR) 

i.r ... k"m Vic0~Pr0sid0nt, Rochester, H, y, 
Issued by T. P, "f' er P,.~,.

11 0
,. 0 ,,. 1eo:a. TITLE. ADD•n•J 
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111 
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