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A. INTRODUCTION 

]. The subject "power ~n War" embraces the av~xl~bmlmt~ ~ of power fa- 
cml~tmes, that wmll be needed to produce Uar l~equmrements ~n an emergency, 
and the steps that can be taken to guard against power shortages 

~odern war requmres for ~ts success the effmc~ent coordination 
of all the n~t~on~s resources xn order that a sufficient number of men, w~th 
an adequate supply of mater~sls and ~uxml~ry fac~llt~es m~y be m~de available 
for combat mn the shortest possmble t~me. 

3. Nodern c~v~lmzatmon ~s characterized by the general and ~ncreas~ng 
use of power and as our Industries are now de,eloped they are even more de- 
pendent on power than on men or spec~fmc matermals 

4 The h~gh speed production of cor~o@~tmes, with a mluxm~u m~mber of 
men ongased ~n cmv~l ~ctmvmty, ms a war necessity and depends on the ava~l- 
ab~lxty of an adequate power st\Dply. 

5. Po~er ~s therefore a basmc mll~tar- requirement, s~nce ~t has a dms- 
t~ct bearing on the avamlalmlmty of men, matermels, the ~me required to mo- 
bll~ze and equip a modern mechanized array, trarsport ~t to the Theatre of 
Operations and, maintain and supply It ~n combat. The ~mportanco of Power 
• s obvious 

B. SCOPE. 

6. Power ~s the word is used here means the energy produced by prmme 
movers actuated elther b~ fuel or water-power The physlcal llmltatlons on 
the transm~ssmon of mochanlcal po~rer restrict rots ube to indlv~dasl plants 
ma~ng mt of mm~or ~mportonce as compared wmtn electric power. Because 
electrmc pc ~er ms generated ~n large central plants ~md can be dm~tr~buted 
over a large ares, mt has great sdvantages over mechanical power ~n cost 
and efficiency of ~ppl~cat~on Electric pover has now lsrgely supplanted 
d~rect connected mechanical pc ~or 

7 A comprchenslve study of the entmre power sltuat~on would, of 
course, include the pzoduct~on, transportation, conversmon, and applmcat~on 
of all the energy used ~n the entlre country whether dermved from Coal, Oil, 
Gas, Water Poteutlal, or other sources. 

Thls dlscussmon ms immlted to conslderatlon of Cor~nerclal Electrlc 
Povler, generated by the r~%Dor interconnected groups of Publlc Servlce 
Companles, whxch must be aepended on to furnlsh most of the processlng 
power requlred to convert basmc materlals m~to the flnal artlcles requlred 
for war 

9. The prlmary industrles engaged In inltlal prod~ctlon of baslc 
commodltles such as metal billets, portland cement, ~ood-pulp-p~pcr, o 
chemlcals, glass, q~rry products, etc., generally have prlvate po~er 
facllltles and are now Independent of Publlc Servlce Po~er. However, the 
present trend, partlcT~larly for industrles located neer ludustrlal centers, 



ms to buy po,~er, as the~ o ~n p] mnts bccome obsolete. ~urther, ~ny ~d- 
d~tmonal po ~er roqu~re~ oy t~ese oas~c con~mod~ty producers ~n an emergency, 
must bo suppl~ed by Commercaal Po~vor Industry s~nce there w~ll be no t~me 
to co~struct new po~er pl~u%ts 

i0. The electric po~ver produced by ~nd~v~du~l manufacturing p!%nts, 
railroads ~n(~ municipal tran~port%t~on comp%n~es and non-manufacturing 
co~mnun~t~es for their ovn use does not come ~nto the p~ct~me. The small 
amount of surplus po~er avaxlable over and ~bove fluctuations In local 
der~%nd ~d the physxcal lam~tataons on trousm~ss~on ~n general re~ers 
thas clzss of po~er znst%ll~t~ons unavailable for war productaon. Ex~ojnples 
of the pover ~n~tallat~on ~cluded ~n th~s cl~ss~fac%tlon ere the ~d~v~dual 
m~ll-oower-olants an ~Je~v Eugl%nd States, the aluminum ~ndustry ~n Tennessee 
aqd North C%rol~n~, the large transit facilities contributory to the New 
York C~ty area, and the mun~capal plants of xsol%ted non-~ndustr~al com- 
mtu~t~es ~d other sam~l%r ~nstall~taons. The electrical po~ver ~nstcll~.t~ons 
for serving ~nd~v~u~! m~nufoctur~ng est~bl~shmeuts and s~%ll munlc~pal~t~es 
constitute only .%bout 2 5 percent of the total ~nstalled ge~er%tor c~pac~ty 
~n the Unmted States. 

C. GF!~EPAL CHA~RACTE~I~CS O~ EL~CWRIC ~OV~_~. G~I~RATIOY, TRA/~S~ISSION A~ND 

D I STRIBUT I 01,~ 

II. Ge~er~tmon. - The t~ree general t?-pes of prime movers used to gen- 
erate electric po~er, ~ order of themr ~elat~ve ~mport ~nce, are. 

Steam pl~ts bu~n~g co~l, oal or natural gas. 
Hydro ~nstall~iOnSo 

c. Internal combustzon enganes. 

The eoonomlc comparlson of the three types of pr!me movers involves the con- 
slderataor of a number of fectors, among them; type and cost, includlng trans- 
portatlon of fuel obt~in~blo, ovallab~llty of ~later po ~er Inclu~ing heed, 
qu~ntlty, roll~blllty end varlatlon of flo~, farst cost of Installatlon, 
m~ntenance ~nd carryang chorges, transmission costs, particularly as they 
~re affected by the loc~tlon of the plant, and the loc~tlon of the market 
for the po~er, the qu~ntlty demanded and the lo~d cnar%cterlstlcs and 
varlataOnSo The transportataon cost~ for fuel ~%teraally Influence such 
ecoromlc studaes. The farst cost of hvdro-electllc Install~txon~, which 
us~%ll~ ~rvolves dam coustr~ctlou, ~s relatively hagh These h~gh f~rst 
costs for hydro plants w~th their consequent h~gh f~nanc~ng charges are 
• n some, but not ~n ell c%ses, offset by the low operatang cost, low, of 
course, because there %re no fuel co~ts. 

12. The output of nydroelectrlc plants Is subDect to the conslderable 
vmrlatlons of stream flow. Mo~t hydro projects incl~c storage reservolrs 
for the purpose of ro~llatlng those flows, but absolute unaformlty as sel- 
dom practlc~ble nor economlcally justafaable. The Do~er tLat can be as- 
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sured every day of the year, that zs t~t produced by the manzmum regulated 
flow, zs called primary power, and the addztzonal power that can be produced 
zntermzttently from the peak flows zs called secondary power. The output 
of steam power plants Is praLtzcally controllable and the relatzvely hzgh 
operating expenses vary almost dzrectly w~th the po~er produced There- 
fore, zt xs advantageous to &nterconnect hydroelectric plants and steam 
plants so that the secondary hydroelectrzc power may be fully utzlzzed, de- 
fzc~enczes ~n such secondary power bexng supglzed from the steam plants. 
The more plants interconnecte~ the greater the advantage of such znter- 
connection xn balancing trio outputs and loads. The advantages of thzs poolzng 
of power produced and markets served has res~lted zn the development of 
the ~Teat ~nterconnected power systems. 

13 . Transmission - Most large modern plants @enerate slternat~ng 
current at a voltage varying from 6,600 to 13,200 at the generators But 
~s the transm~sslon of power ~s always ~ccomp~ed by l~ne losses which vary 
dxroctly as the current and the d~st~nce, and as alternating current can be 
easily stepped un or doyen, the volt~%ge ~s ~tepped up by means of transformers 
as soon as ~t le%ves the generators, sometimes to as h~gh as 220,000 volts 
Because of the dnnger from ut~llz~ng power at h~gh voltage, the pover must 
again p~ss through step-do~rn transformers before reaching the customer. 

I~. There Is, of course~ ~ llmlt to the dlstznce that electrlcal~eneruy 
can bc transmltted economlcally, the normal llmlt beln~ from 200 to 300 
m~les, depending upon the cost of generatlon, it h~s become possible to 
generate electrical energy at a cost of 1 to 2 m~ls per k~lowatt hour ~n 
the very large generating plants. However, th~s generating cost ~s ~ m~nor 
part of the total cost of the power, the ma3or part belng the cost of trans- 
m~ssxon, d~str~but~ou aad ~dm~n~tr~t~on. Publication of these lo~ gener~t- 
ing costs ofter causes public d~ssatxsfact~on vz~h the rates ch~mued for 
power l~huy people look %t the ure~t oen~rat~ng plants, hezr of the low 
cost ~n m~ls at the s~tchboard and, not re~l~ z~;o the oreat tro_usm~ss~on 
and a~str~but~on costs, become ~ncensed at the r~tes the po~;er consumer xs 
cnar~ed. These tra~smxsslon costs ~re ~hat make ~t possible for stea~n 
plants close by to compete w~th water power plants far a~v~y. 

15. D1strlbutlon. - The n~in dlfflculty in the operatlon of the 
electrlcal power dlstrlbutlon systems and the feature that tends to prevent 
economlc aud efflclent operatlon Is the fact that the load is not unlform. 
For example, In the average d~y of 24 hours there ~lll be a relatlvely 
short tlme, say h~lf an hour, when the power demand becomes extremely hlgh, 
that ~s the perlod of peak load. Although the pe~ is of short duratlon 
it must be met. Therefore, the rate of gonelatlon durln~ most of the perlod 
m~st be conslder~bly in excess of the demand and the total generatlng 
capaclty of the powsr plants must greatly exceed the average power used. 
The r~tlo of the average power generated over a perlod to the zaxlmum power 
generated In the same perlod is c~lled the load factor. The load f~ctor 
c~n never equal unlty or lO0 percent. The greater the dlverslon of demand, 
the ireater the load factor and the more economlc~l the system. If the load 
were constant the load factor would be lO0 percent and the economy would be 
~t the maxln~mu. If manuf~cturlng requlrerqe~ts can be ~iverted to off peak 
hours, the economy of po~er productlen cau be ~ncreasod. 
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16. The mntorchange of po~;er between the various companmes operating 
in the Unztei State% ms coi~trolled by %bout 20 principal power dmsoatcLers 
A power dz~patcner supervises the operation of ~II of the power pl~nts and 

~ntereornectmons over ~'u~ ~roa h~vln b % r%dmus sometmmes a~ great as 500 
mmles. In order that he may ~ntell~gently exercise th~s control, he must 
have before h~m every nlnttte of the day the loa~s and the reserve ~ enerat~ng 
c~pacmty at every plant. He secures the ~ost econommcol use and produetmon 
of po~er three,ghent the syste~ by orde~mng the startmng or shuttln~ down 
of generators and by ~qanmpul%tln~ tl.e a~nount and dlrect~on of power possmng 

throtk%h trio conneetmons between the tr&nsmmsslon im~es 

D. EXPERIENCE I~LrRING THE ]~0PLD WAR. 

17. After the Unmte< States entered the World War po~er shortages 
wcro encotu~tered ~n sc]e of the larger mndustrzal aress p%ctmcularly mn 
t~e Pmttsbar~h, Ph]led~" ~ a ~nd ]Buffalo ma~uf~ctu~ng areas. ~fhen these 
~nower shortages oecauc !I %rent, power ~_~t~a~ ors ~ere appomnted who 
took the follov~ ~ actmon ~n each crmt~cul are~ 

a. They m~e % s~vey to determine the power ovamlable mud the means 
of ~ts tr~sm~ss~ono 

b. T±.ey coliec~e3 ~r~orr% men %s to the u~es to whzch power was bemng 
applmed 

c. T~% co~lec*ed ~q~ uos~on %s to the requirements for war mndustrmes 

d .  T~ey t h e n  p r ~ p ~ d  a p o l i c y  t o  ~ o v e r n  t h e  a l ! o c % t m o n  o f  power  to  
var i ells needs. 

IS. The d~ffmcu]tzes eucotu]tered by the power admlnmstrators involved 
d!fferences m1~ cost of produotmon, loss to pr~v%te mnterest~, shortage of 
fuel for ~e~m ~'%~t~, bloh cost of new facllmt e~ amd in%bLhty of prlvate 
como~1~ic~ ~o seclude ~]~e necessary c~p~a] for ~-~on m ~ ~+cue~ce and ex- 
pansion As a result of tle!r e}-~)er~enc~s~ the ~o /c' a~n~r -fzahc~'s recom- 
uenled the fo]lo~,~ ~qeasttres as desmr'~b±e ~n anj fu~tue emergency of Imke 
character anA ex~e~t 

a mhe c~nL~%! ~overnmcnt should aso~nao con*re! of power mn all dms- 
trmcts ~hero the prodlctzon of war r~ater!cls ms TO be a!locsted 

b. Same re~rd to the capo.cmty of the po,Jer prodactmon ~eucles n~st 
be consmdorcd in the alloeatmon of war orders. 

c .  ~TLere t L e  demand f o r  power  i s  t l k e l y  t o  De e z c e e d e d ,  m e a s u r e s  must  
be taken in adv_~ce of t1~e needs to zncrease the supply from ~d3acent dls- 
trmc~s an, ~ to mucz ease the generatmng caoccltyo Tl zs must oe clone before 
~ny shortage appears zf J[elmy in monufacbu~e ms to oe avomd~d 



E. PRESENT POWF~q SITUATION 

19. In some respects the publ~c servlce power sltuatlou IS ~uch more 
serlous today than It ~Tas durxng the World War. The reserve generatlng 
cDpaclt~ ,~vailable for use in an emerbency, has decreased materlally durlng 
the last f~ve or s~x years. New constructxon, b~ comnerc~l power companles, 
slowed up in 1930, due to the economic s~tuat~on and the te~porary larLe 
excess of generating facilities. For various ro~.sons, the publxc utxlxtv 
companies are st~ll cautious about ~n~atxng ne~; constructxon ~n antxc~patxon 
of future requirements. The pubhc service load which dropped off alarming- 
ly • n 1929 - 1930, h~s now cl~mbed back to a new all txme hxgh, 99 bxlhon 
k~lowatt hours were sold ~n 1935. The power companies have met thxs sxtuat~on 
wxth xncreased efficiency ~n dxstr~but~on. Thzs has oeen effected by es- 
tablishment of mony new ~uterconnect~ons between the l~rger transmission 
s~stems anl by raxs~n& ma~n l~ne voltages WhiCh permits transmission to great- 
er d~stances. Also, ~] appreciable ~art of th~s increase ~s due to a more 
general use of electrical eppl~a~%ces, such as household equzpment, and %~r 
cond~t~on~nb and refrigerator equipment, ~h~ch ~tse ~owor ~orc corstant]v 
rather thaq at p~ak t~mes of day only, that ~s, better "load factors" are 
prev%~hng. The reserve generat~n C capacity over the current peace-t~me 
load has t_~s become so reduced that continued ~eneral bus~ness ~r~rov6ment 
~y use u n the reserve cap%c~ty, ~a some areas, faster than the ~oower ~n- 
dustry can build new plants. In these locztzons the ~udden ar~sxng of a 
national ouergenc~ would f~nd ~nsuff~c~ent reserve for the war-t~me load. 
The average a~nual ~ncrease ~n con~erc~al generat~n~ facilities between 
1917 end 1930 ~as about 2 m~ll~on k~lowatts. The a¢]dat~onal generator ca- 
pacity xnstalled, by the corznerc~al power ~ndustry, durxug the calendar year 
19~5, ~as only apgrox~mately 3S6,000 kxlowatts and only about t~ce th~s 
amotu~t of new construction 769,000 k~lowatts ~s sched.~led for ~nstallat~on 
th~s year. These estimates do not znclude the generator capacity to be 
• nst%lled ~n larvae hydroelectric pro~ects now rudder constructxon by the 
Federal government which ~;~ll get ~nto oper~txon xn the next 3 or 4 years. 
The Passama~uod6~, T V A., Fort Peck, and Columbia and Colorado Rxver 
Propects, ,/xll have a total ~t~al xnstallat~on of aoproxlnately 1,500,000 
K.W. 

F. THE WAP DEPART}~ENT POI~R SURVEY 

20. A report showlng locatlou and capaclty of electrzc power f~c111tles 
in the Unlted States is compiled m~nually by the Chlef of E~t ineers from data 
ob%alned from The Co~uerclal Industry. For the conduct of thls survey, the 
cotu~try has been dlvlded into ~ Po~er Zones, ~;hlch are subdlvlded into 12 
Po~ver D~strlcts correspondlng wlth the major terrltorlel dlvlslons of the 
Cormmerclal Pov;er Industry. The botu~darlos and war-tlme headquarters of the 
4 Power Zones colnclde wlth those of the 4 W~r Department Procurement Zones. 
The Power Zones ~u]d Wzr-tlme Headquarters are. 

Ist Zone - New York, N. Y. 
2nd Zone - Chlcago, Ill. 
3rd Zone - ~irmlnglu%m, Ala. 
~th Zone - San Yranclsco, Callf. 
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21. Tentative Organizations for the power zone headquarters have 
been set up. The peace t~me chiefs of the power zones are Regular Officers 
of the Corps of Engineers on duty as D~v~on Engineers of the R~ver and 
Harbor organmzat~on. They are, 

For Power Zone No. i - The D~v~szon Engineer, ~lorth Atla~tlc 
D~v~sxon, located at New York, F. Y. 

For Po~e~ Zone No. 2 - The Dmv~mon Engmneer, Upper M~s~ss~ppz 
V~lley Dmv~s~on, located at St Lou~s, Me. 

Fez Power Zone No. 3 - The Dxv~s~on Engineer, Gulf of Mexxco 
D~v~s~on, located at ~ew Orleans, La. 

For Po~er Zone No. 4 - The Dxv~s~on Engineer, South Pacxf~c 
Dxv~s~on, located at San Francisco, Calif. 

It ~s pl~nned that there shell be sufficient overlap between the appointment 
of the war t~me chiefs ~ud ~ne relief of the peace txme chiefs to provzde 
for a smooth tr~sxtxon from the peace to the ~J~r t~me oas~s Competent 
reserve officers who a~e f~nxl~ar ~th the power question and who are ~n 
touch ~z~th the pouer systems h%ve boon selected znd assigned to the power 
zone headquarters organizations to form a nucleus for the war t~mo expansion. 

The peoce t~ve chiefs of the power d~str~cts are the Regular 
officers of the Corps of Engineers on dut~ as D~str~ct Engineers ~n our 
R~ver and Harbor orgon~z%t~on. 

22. BV me-ms of ~h~ organlzatlon and the f%c~lltles of the River and 
}Tarbor or~a±zat~ons t~ which the po~er zones %rd d~str~cts are t~ed ~n txme 
of peace, ~he C,~ef of Engineers m~es _%n annual survey of the po~er sztuat~on 
and reports the rest~lts to the Assistant Secretary of %zr. In general, the 
ptupose of th~s survey ~s to ascertain the c%p~cxty of the maDor ~ower systems 
~nd the ~'dustr~al ~rees thor serve, to forecast their reserve ca.>ac~t~es 
~nd to determ~ue ~ ere ~d~t~onal ge~er~t~ng c~pac~ty w~ll be necessary to 
meet ~ v,~r emer~c~cy. From tn~s ~nf~o~t~on, pl~u~s u~%y be nu%de for the 
rap~d xnstallst~o~ of ~dd~t~oual gonczotxnT co.pac~ty mn the ~reas xnd~cat~ng 
doflclenCleS. 

23. The wall chart shows 6raphlcally a compllmtlon of the d~%ta obtalned 
by the 1935 power survey- 

~. The installed generator capacltles ale sLo~ by power dlstrlcts 

As the legend indlcates - 

The entlre length of the colored clocks represents the total capaclty of the 
In~t~lled generators, the part of the colored blocks below the Heavy Zero 
Line represents l~%ctlve (sta~d-by) genelator cap~clty u~ed to replace 
octave tu~_ts when they are ~mthdrs~vm for repair, the part of the colored 
blocks above the He%w- Zero Line indlcztes the assured peak generator 
c%psclty cvall~ble for pllmary po~ver productlon, red shews fuel generator 
c%paclty, blue shows hydro gener~tor c%~o~clty, the hotched area zt top of 
colored blocks shows s~r~olus generstor capaclty over and above the actual 
peak load. 
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b. At rlght hand s~de of the ck~rt we have a composite p~cture show- 
ing the installed capacities, the 1955 load, the maximum capacity for the 
seine type of demand, and t~e off-peak power posslb~l~t~es ~u Power Dmstr~ct 
No. 4 which embraces the Pittsburgh Industrial Area. It is of interest to 
note that the percentage of the total generating capacity of ~nstalled fa- 
c~l~tles used, depends op type of demand and that the klllowat hour output 
m~ght be expanded horizontally (over more hours) ~n an emergency. 

G. PLA~ TO N[EET THE POWER SITUATION. 

2~. The formulation of a plan to meet the power-procurement situation 
r e q u i r e s  

~. Knowledge of Requirements. 
~. Knowledge of Power Resources. 
c Consideration of the action which may or shoula be taken when power 

requirements exceed power resources. 

25 . Thus far, no practicable means has been evolved to estimate the 
power load to be placed on each procurement distrlct. The maln dlfflcultles 
in estlmating power requirements aopear to be the cor~lexlty and number of 
the po~er consumlng operatlons involved in the manufacture of most commoditles 
and the lack of data, on accumulative power requirements. Without a know- 
ledge of the po~er requirements, it has not been possible in our procarement 
plaunlng to adDust the ~ar load allocated to vorlous industrlal s~eas, di- 
rectl2 to the power coyacltles of the areas. However, the pollcy of the 
A~slstant Secretary of War against too great a concentratlon of procurement 
allocations to the congested War Department Procurement Zone No. l, while 
not based prln~rlly on the power slt~atlon, Is, in effect, a step tendlng 
to avo~ the creation of a po~/er shortage ~n th~s area. The ~nrport~mce of 
the problem ~s obvious and efforts to flnd a solution which will pernut 
d~rect comparison between power requirements mud power resources should 
continue 

26. The exlstln~ power resources in each procurement dlstrlct are 
compiled anntu~lly and combe obtulnedfrom Electrlc Power Survey. When 
Po~ler Requirements exceed the amount of poweT that c2m be made avazlable 
for War productlon one or more of the following steps may be taken to avold 
the power shortage or supply the ~ddltlonal power necessary. 

~. Reallocate part of the war requirements asslgned to overloaded 
procurement dlstrlct to % sultable industrial area where they can be pro- 
duced without overlo~dlng the power facllltles. 

2. Provlde for dlstrlbutlon of power to overloaded Industrlal areas 
when practlcable. 

2. Provide new power facll~tles where needed to c~rry war load. 
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~7 The re~l!oc~tmon of ~orocurement schedules to avert a power 
shortage prmor to a~ emergency ms dependent upon the computatmon of the 
power req~remen~s. Until the prob]em ms solved we must ren~%mn m~ the dark, 
to a great eztent ~nd w~t until the shortages develop or are mmm~nent 
Then the most obv~ou~ and least d~srupting solution w~ll be to attempt to 
provmde the power a~d only to resort to the sh~ft~ng of productmon to the 
loss lo~ded areas when the power comnot be provided. 

2g. In ~ttempt~ng to prov~@e sddmt~on~l power when a shortage develops 
mn uny area ~n ~n emergency, the follo~mng must be borne ~n mmn@. 

a. Smnce the construction of tr~usmmssmon hnes ms slow and expensive, 
and transnass~on of po~er for long dmstauces ms accompanied by large hne 
losses, construction of extensmve new transu~ssmon systems mn t~me of war 
should not be counted on. The most practmcal method of prov~ng adlmtmonal 
power m] a g~ven area ms by constructmng new ge~-erat~g caOacmty mn the area. 

b. Stance the co~strucbmon of a large hy4~oelectrmc plant w~ll require 
from ~ to 5 years, the mann reliance for sddmt~o~al power mu~t be placed on 
no~ fuel pla~ts. 

c. Unless prmor plants a~d ho~s1~g fac~l~t~es exist, ~ew stos~n generat- 
mrg equ~one~t cannot oe must~lled ~n les~ than 1S mouths. If such prmor ar- 
ransome~ts have been n~de, a hm~ted amount of equ~Vqent could be bumlt m~d 
mnstalled ~u abort 9 mouths. 

~. The caDzcmty of the nk~uufacturmng companmes capable of producing 
sumtable bomlers, turbzues, generators and othe~ heavy equipment ms de- 
cmdedl& l~mmted. 

29. The dmstr~butxou of power to overc:me snort%ges, the mnstallatmon 
of new power facml~tmes, and the d~str~but~on of themr output, to meet the 
dem%~ ds for ~ar production an@ essential c~vml use c~%~ only be accomplished 
by control of the power ~nd~stry bv the Federal Government. Thms control 
wall have to be ~n the hands of an ~nlxvmdu~%l who wxll be, mn effect, a 
power ae~nmn~strator. 

30. The necessmty for control w111 begln ss soon as the emergency ap- 
pears • r~mnent. T~e 3owsr ~mn~strator mast have an orgs~nmz%tmon through 
whlch h~ contacts the oower systems, obtamns the necessary power mnformatmon, 
~d controls the productlon, trans~umszmon a~d dlstrlbutlon of power. If 
~e ns~ close and pov erful enemles the control ~vouli doubtless be kept fully 
organmzed in peace tame. Ho~evor, in our situ~tlon we merely plan and collect 
data mud rely o~ the tlme element to gave us the 0rportttrmty to comoletely 
organmze and perfect our war t~me control a~encmes 

31 The pollcy ~ st be the ~vol~ance of unnecessary ~nterfereuce wlth 
the power com~,anles but ~n crmtmcal wsr produc~mon areas there must oe ab- 
solute control of power by the government. Thls does not meo~u that exlst- 
ing po~er orcanlzat~ons ~vlll be destroyed or ~n an~ way dlsor~nlzed But 
It does mean th%t they will take ~n@ impllcltly execute orders recelved 
fro1~ the proper gover.nuental agency. If they do not do so those mn hmjh 
executmve control wmll be dl~place@ oy those who wll! take and execute 
orders. Of course, the rel~tlons betweer the power people and the local 



representatave~ of the newer control agency wall be fraen¢lly, close, and 
wath z~utual underst~udang, but the srap of the government wall be absolute- 
Iv secure a~d certaa~. 

32. The lamate@ cmfac~_ty of the manufacturers of Imrge po~er plant 
boalers, oenerators ~nd alhe~ equm~oment, ~s anothe~ factor of the power 
problem whach must oe consa~ered In our procurement plaman% ,~e cave 
considerable thoujl~t to the problem of when the factoraes whach wall l~ve war 
orders, are goang to cet those essential ra. materzals and lndaspensable 
tools~ the suppl~ of whach ~s lam~ted. I refer to our studaes on such 
tnzngs as gauges, j~gs, ~aes, special machmne tools, optical ~lass and other 
cr~tacal co~odataes. We must sa~alarly plan for power pla~t equapment to 
assure that the lanated n~nufactur~uc capacaty r~naans unampa~red an& that 
the power a&mznastrator when he orders ne ~ anstallatzons ~7all be able to 
tell the power companaes where they c~.n get the equalment. 

53- %Then the pot er adr~anastrator fands fo~zer shortaoes tu%avoadable, 
at ~zll be necessury for the procurement agenczes to ~dDust thear ~ar tzme 
~n~ustra_~l loaas so that the oowe~ ~em~n~s wall not excee ~ the power supply, 
zf procurement as not to be %elaye~. Tnas ~all requzre close coo.betatron 
anJ coor~an~tzon oet,~een the power a~uanastr~tor on% those a~cnc~es wh~ch 
c%n only Le obtained by the po~er aimanastr~tor be~n~ ~ Dart of the war pro- 
curement r~chane. A >ower a~zn~stratmonrelatavely mn~_efen~!ent and un- 
coorlanateJ w~tn the procurement ageucaes ~all ouly result a~ confasaon. 

54. The Hatlonal Defense Act ~n1 related Acts of Congress charbe the 
Asblstant Secretary of War "wlth supervlslon of the procurement of all 
nilltary supflzes ant other busaness of the War Department pertalnang 
thereto an -I the assurance of adequate provlslon for the mobllazatlon of 
naterael and Ineustraal or Tanazatlons esseutaal to ~lar-tame ueeds". Un@er 
tnas general la~; the Assastant Secretary of War has darccte(l the Chaef of 
En~incers to conduct The A~nu~l Po~vsr Survey and to keep ham anforme@, by 
an Annual Report, as to the exastang Electrzc Po~Ter resources of the 
country in order that he may carry out the ~utles assa{~nel to h~m. The 
Chlef of Enganeers 1~s establashed a power survey organazataon whach I 
have prevaously dlscussed, to collect the power data a~ the faeld. The 
Procurement Plannang Br%nch of the Offlce of the CI aef of Enbaueers super- 
vlses the power survey, compales the a~usl report, ~nt studles the avaal- 
able resources fro~1 ~hach power ~lant equapmeut can be procured. Conse- 
quently, we have a skeleton or~anazataon wnach has establashe@ tu~@erstandang 
contacts wath the power an&ustry, an,% wnach through its effalaataon wath 
the Plannlng Brarch of my efface has kno~vle@~e of the sources of power 
flal~t equapmert aud a s  an antegral part of the Assastant Secretary of W~rts 
procurement plannan~ organlzataon. Therefore, thas skeleton org~&azataon 
a2pears to ue to have all the necessary qualafacatzons for the a~e~ate 
expeusaon when the e~ergency occurs, ante an organ&z~taon tu~¢ler ~he Assast- 
ant Secretary of War for the coutrol of power and the eventual development 
ante the Power A&-~muzstratzon under the War Resources A&-~anastrataon. 
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H. CONCLUSION 

35. In cenclasmou, I wmsh to emphmsmze the xnDort~nce of po~ver xn 
w~r f~me. Oar pest exDer~ ences all(] o~r ~nnual surveys have shoran that we 
nay cx2ect dmffmeultme~ and shortages mn power mn varmous mreas mu the 
eveut of a m~Dor ener£enc~ mn the future. We must not only coutmnue our 
present plann~n~ activities out we must ~r%rove on them ~n every way 
possible 

36 . The seeklug of a practlcable method for estlmatlng of power re- 
qulre ~ents by proctuemont agencles should contlnue. The a~inual po~er sur- 
vey must be contlnued. Our power organlzstlon end method of conduct!ng 
the survey mast be revlsed from tlme to t~ne as becomes necessary by reasou 
of the rapldly chang~n~ • power set-up of the cotu~tr~° Ollr procurement plan- 
n~n~ shoul~ ~ncluds plons for sec~r~n~ new power produc~ug equmpmert for 
the manufac ttu ~ er s. 

37. Adequ%te pl~is for h~ndllzs the power problem ~s one of the most 
Import~nt steps in pl~nnlng for vat. In order to be adequate these plans 
~ust incl~de flrst, w!~at is needed, that is power requlrements, secold, 
what Is ~vallable, that is the ~p-to-date power set-ap obt~ined by means 
of tl~e rower stu~vey, a~d thlrd, an organlzatloq aad a plan for ad]ustlng 
dlsclepauc!es between requlrements and av~llable supply. These power plans 
nerlt serious consiJ~era~lon by those responslble for industrlal plan~ing 
for war. 
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/ DISCUSSION FOLLOWING LECTbRE "POI~ER IN V~AR" 

by 
Colonel Varren T. Hannum, [~ E. 

for G~neral ~rkham 
April 20, 193~ 

\ 

/ 

\ 
Q - In connectlon wlth the power survey, how serious a~e 

the shortages whlch you expect In the next emergency $ 

A - We can tell only proportlonately; In ~he last war we met 

poa~er shortages and the reserve now available Is less than !t was at 

the outbreak of the last war. 

Q- ~hthregard to ~e allocated facllltles, suppose t~at we 

take only 50% of the plant, how are you go!rig to d Is+~bute ~ower in 

these ~lants when 50~o of thelr capaclty ~s ~evot(d to Governmental work 

and 80% to clv111an contracts ? 

A - I don't th~rJc Vou will be able to control po~.er in that 

wa~. I don't believe you will belable to llmlt c~villan demand; you will 

have to glve them allthey want. The job w!ll be to p~ ovlde power - not to 

llm~t its use - but to produce It. Of course if you can't, the c~vlhan 

re~i~Irements will have to glve way to the war requirements We want to 

dlsorganlze ~he clvmllan set up as llttle as possible. 

Q - Will the new hydro plants now being constructed have any 

effect on the war load ~ Are they not in areas that will not help us very 

much ~ 

A - They are In areas which are dls~n~t from the present con- 

suming n~rkets; the first ~r~a is Important (Passamaquodd V is rlght ~ere)(ch~ 

but ~he maln manufacturlng faclhtles are too di@tant for economical trans- 

mlsslon of power and unless the ~ndustr~es move to ~he powe plant before 

the next war ~ts #a~ l~t~es will no+ be of mater~al assistance ~n our v~r 



planning ~nless #hey flnd some more eeonomlcal means of tra~mlss~on. 

The Grand Coulee dam is on the Columlola river around Spokane, ~/ashlngton. 

T~at Is not an indu~trlal areanow but i% may develop. The Fort Peck d~m 

~s on the ~ Issourl River in l~ontana, there is a market for that power now 

if ! ~ !s turned over to the Nontana Power Company. Boulder Dam, down on 

the lower Colorado River, Is not In the vlolnlt y of any blg industrial area 

except Los Angeles and while it is pretty far for transmmsslnn they can get 

out of It. The Tennessee Valley Authorlty is ~+ small industrlal comethl ng 

area whlch may Increase in slze wlth the furn!sh~ng o~ cheap power. The 

St. Lawrence developm nt, ~f it goes through, will be able %o supply some 

power economically to part of the industrial d~strlct in New York State. 

I tb~n~ ~ the N~agara power is about developed %o i÷s Faxlmum extent now. 

Q - Does the Govermnent contemplate dlstrlbutlng power as well 

as producing it at these various plants ? V~o w~ll dlstrlbute It $ 

A - That depends on laws +hat have been or may be passed and thelr 

cons~_tu+~onallty I thln undoubtcdl V the Tennessee Val~ey would d~strl- 

bu+e to places l~ke Tupelo and glve power to the cities where ~t ~s taken 

fror the T.V.A. transfor~ers. 

Q - I wonder what agency, ~f any, ~s p~ sparing estimates for the 

war-tlme power requlrements $ Under the existing set-up, allocat~ons of 

facilities for csrtan mate ~al are sent to the 0.A.S.W. and the procurement- 

dlstmct sends ~n a l~st of all requirements If that p~actlce Is not uniform, 

the thought has occurred to me as to how ~t Is possible to make an estimate 

for war-txme requ~rem~ts of power unless all manufacturing requirements are 

centered In som~ central agency. 

A - I think It would be very d~ff~cult to make any accurate appro- 

x~ma+~on of war-tlme requirements, the best thmr~ you can do Is to make an 



estimate. For a number of vears there has been a movement afoot to 

get the procurement services to compute thelr requlrements oC materlals 

and p~er. No one has yet found out h~ to do it, other than Dust an 

estlmate. Durln~ the past year we have had a man %~nker~ng v~th schemes 

for computlnl power requirements. 

out but he thlnks he has a basle. 

I am not convlnced enough to put It 

The weight of materlal Is one factor; 

another is the ratlo of raw materlals cost to flnlshed ~roducts cost 

which would reflect the number of processlng steps, and then there Is a 

factor of kilowatt hours for each processlng step for each type of ~aterlal 

If we could flnd that factor so we could take so many tons of locomotlves 

and so many steps, we mlght do l*, but we are not ready to put Is out as 

yet. If we do develop such a thlng we wall ask the other supplv servlces 

to compute power requirements at the same time they compute mater~al re- 
s 

qulreme nt s. 

Q - I~ +here any poss~blllty of ut111z~ng Inte connected groups 

to make available a surplus power ~ the ~e~nessee V~lley ~ 

A - I th!nk *he T.V A. itself w111 have a surplus of power 

w}ich should be turned over to be d~strlbuted arounc a ~ needed ~n ~bat 

are a. 

Q - What I meant were !nterconnectlng transmlss~on llnes 

sultable to ut~llze power generated for war purposes in that area and 

boosted by Intermed!ate statlons. 

A - That has been done, when Muscle Shoals operated under the 

Englneer Departmen% we got something l~ke $800,000 a year for that. It 

can be done. 
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Q - Along the same l~nes of that question, In cons~derlng the 

llmlta+1on of transm~sslon at tu~o or three hundred miles, I don't see 

how ~nterconnectlon would be of much asslstance on war production 

A - (Polnt~ng +o chart) If you have a power plant here supply- 

ing thls area, an( ~ another here, end another here 200 miles further, and 

s ~ue s rplus here, you can send it 200 m~les into th~s area and that genera- 

tot c~u ~end ~t 200 m11es ~nto th~s other area. So you can send it actually 

400 miles, it depends entlrely on the demand. 

q - ~%qaen it gets into the second 200 miles do you have auything 

~ft? 

A - Yes, It is stepped up again. 

Q - Is the correot Interpre~tlon of that chart that the areas 

of maximum effort In the country have ~n~mum of hydro-electric power and 

Is not stepping up made to increase ~t to the maxlmum areas o ~ productl ~n ~ 

In o~her words, take that 6th dlstrlct around Chlcago; there Is almost no 

hvdro-e ectrlc power there at all. Are there any available areas in the 

Lakes that make It poss~] lev 

A - There are no other water facll~t~es for the development of 

power ~n +he Lakes region The fall betu~een the lakes ~s not sufficient 

to ge~erate much power. The uoper lhss~ss~pp~ would be the c±osest source, 

probebly. There ~ s some power at Lockport. 

Q - Are we approaching anywhere near the l~m~t of use of ÷abe 

total water power capacity ~ 

A - No; ehere ~s a good deal more capable of development but not 

economically at ~he present t~me. in most cases the location of the water 
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power is too far from the consumlng market. That is one great advan- 

tage of havlng industrles spread out over the country. 

Q - For short dlstances steam plants can generate ~ower more 

cheaply. Can you tell us what percentage of hydro plants have been re- 

placed by steam plants? 

A - I don't thlnk steam olants have replaced any economlcal 

hydro plants an~vhere. The hydro plants are used in connect~_~n ~nth steam 

plants. One of the greatest costs !s to meet the ~nterest on Invest~e~ ts. 

Q - For short transm!sslon I was under the !mpresslon that 

steam had replaced hydro in congested areas. 

A -Phlladelphla gets a great deal~ts supply of elech~c!~ 

from Conowlngo dam and Safe Harbor dam on the Susquehanna River. They ~se 

that in conuectlon wlth s~am plants. They have b~g steam plants ~n Phlla- 

delphla too. There ~ey have gone to water power to meet ~ncreased 

demands In a large indus~r~al area 

Q - l~fhat Is meant by the term '~ashlngton plan" when used in 

relatlon to the subDect of power v 

A - It ms a questlon of ad3ustment of rates; ~t was a plan dev- 

eloped here for the d~term~natlon of rates to be charged consumers. It 

is a local appllcatlon of a prlnclple for determlnlng rat~s to the con- 

sumlng publlc under whlch the power company ms allowed to make 7% on Vhelr 

investment and of anythlng in excess, one-half goes to the power company 

and one-half Is used ~n reduction of rates. That Is admlnlstered by the 

local ut~lltmes commlssmon. 

Q - You sa~d that d~str~butmon was the largest cost ~n power. 

Is there any ~nd~cat~on that ~t w~ll be reduced ~ 
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A - I thlnk the blg power companies are maklng a research 

~n an effort to flnd a solutlon to that problem. I thlnk their efforts 

are very much greater than any we could make. In other words, we have to 

depend on them for leadershlp ~n that because ~t means money to them. I 

thlnk alumlnum wlre ~n place of copper wlre is coming into more general 

use due to the lower cost. When they put In the power llne for trans- 

m~sslon of electrlclty 18 miles at Fort Peck Dam they found the low bldders 

were the producers of alumlnum wlre ~n~tead of copper but ~n order to keep 

the copper In~ustry going they awarded I+ one-half to alumlnum and one-half 

to copper. 

Q - Wouldyou ~are to sav something about the P~tsbur~h Dlstrlct ~ 

%~at must vre expect out of Pittsburgh 9 It is such an important dlstrlct to 

US. 

A - They have had a flood and that will probably result in a 

good many reservoirs for flood conhrol. If they build them so they m II 

have water that may be used for power development, ~t maybe t}~at the power 

w111 be increased that way. On t~e other hand, steam power should be low 

in cos~ out there on aecoun~ of the avallab~llty of cheap coal. Capta~u 

Holle, what are the po~slblllt~es of meetlng demands that ma T arlse !n the 

P] Vtsburgh dlstrlct 9 

Captaln Holle I th~nk we will probably have to ~ ely on steam 

plant ~, that would be the economical solution. I don't th~n ~ we will get 

much more water power 

Q - Are any plans being made for ~nstallat~on of additional 

steam plan÷s that you know of ~ 

A - No, nothmng more than to meet peace-t~e requirements 
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Q - The chart shows powe ~ capaclty of the flrst dlstrlct 

approximately equal to ~be power capacltv of the seventh dlstrmct - the 

flrst bemng New England and the seventh being out mnhhe agricultural 

states of the m ~ ~Idle west. It seems to me that in order to determine the 

mndustrmal capaclty an area can produce to meet the demands of an emergency 

we would have to know the house po~er xn prmvate mndustry mn add~tlon to 

the publmc ut111tmes. I wonder If the Chlef of Engmneers has m~de any study 

to show the total horse power installed ~n hese d~fferent areas Inlrlvate 

industry. Most of the brag companles have thelr own power installatlons. 

A - These ~ndependsnt installatlons have onl 7 sufficient power 

for %hemr normal needs and many are changlng over to the commercmal electrlcal 

~ndustry so they cannot be depended upon. Their reserve ks very small. 

At the present tlme the total capac~tDr of these ~ndependent generatmng 

plants is only 28% of the plants of the commercial electrmcal in~us~ry 

whose busmness it is to produce elec#=clty rather than marufacture commodm- 

trees. 

Q - V¢ould you care to make any remark on the Ps ssamaquoddy project 9 

A - All i know ms wl~at the Presldent announced to reporters - t ~ at 

he d id not intend to make any further approprlatmons for It or for the 

Flor!da ca~al. There has been nothlng done on The project whmch w~ll pro- 

duee electrm clty 

Q - Do you know If there ms any surplus power in the Susquehanna 

Dam that could be sent to Pittsburgh ~ Is there any surplus lfi the three 

dams in that vlc~n~ty~ 

A - There ~s a surplus now; I th~nk the Pennsvlvan~a Railroad ~s 
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now uslng it for operatlon between Havre de Gra~ ~nd l~ashln~ton for 

thelr electrxc tralns. Pittsburgh ~ some dlstance off from ~he Sus- 

quehanna River, it would not pay to get power that far. 

Q - Are there any in÷erconneet!ng transmls~1on llnes so it 

eo~l~ be boo,ted into the d~strlct ~ 

~ul ckly 
A - Undoubtedly the Interconnect~ons that could be/set up 

I 

would, make !t possible to get more elec+rlclty in Pittsburgh. That Is 

qu!te a ~ense area and there are one or u~o large companles that are closely 

~rVe~ contacted and others have been bought ~n because It Is cheaper 

l~or Kelton. I may add somethlng to t~ question about t~ans- 

mls~on. The latest development is that of us~n~ vacuum tubes and they 

can transform frequency for power at as hlgh as 600 kilowatts. If they 

can do that and change the frequency from 60 cycles down to zero they 

can reduce transmlsslon costs. General Electrxc ~s working on thls at the 

present t~me. Just how soon and how expenslve It is golng to be to develop 

these tubes is a q~estlon. The man worklng on ~t believes ~hat byt~e use 

of vacuum tubes they can reduce transmission ~ osts and bury cables under- 

ground and transmit p~ver much further. 

Q - In making calculations of peak load ~s credit taken for 

the oo~s~bleproduct~on of commercial and o~v~l~an de~ands on power? 

A - You expect a reduct~_on ~n c~v~l~an demands, you expect 

oeople to use less electricity for po~er appliances during war than they 

do ~n peace. That would have to be done but you had better reserve ~t as 

a last resort. The less d~str~ss hhe more popular the war w~ll be. 
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