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1. OBJZlT OF VISTT

The primary objoct of the visit was to compere snd conlrast
p J !
the Germen high voltage transmission System with the British Grid,
with special reference to their perlormence under war conditions.

4 sesondary object was to review &nd supplement where
necessary the general description of the German slectricity susply
system given in +he Foreign Office and Ministry of Economic Warfare
Report wtitled "Germany. alectricity Supply" (Report Ho. L294/1/%
Part 1 dated *August 1922 and Papt £ deted Hoveuber 1944),

Specific technical items which hed %o »e investizated
iacluded high voltage dirsct current transmission, end wiscellaneous
natiers relating te alectriecal distribution on which the Alectricity
Conmissicusrs celled for technical informaticn.

II. SUIZARY

The most Liportant lines in the German hizh voltage system
operate at 220 kv. as coipared with 132 kY, on the British Grid.

The Germen 220 ¥v. lines cammot by themselves be used to
form a complete intercennecting system, tut in ccijunction with
umerous 12¢ kV. networks a complete grid systemhas been estatlished,
The German syst em, unlike the British Grid, is not operated as a unik,
but is divided ints two parts which are electrically separate although
méans ere aveilable whereby they cen assist one ancther in emergency.
Each of ths two main sections of the Cerman supply systen has a plant
¢apacity of about 4,000 W, or approximstely 60F of the total tlent
capacity working in conjunetion with the British Grid. The ressons
far this sub-division of +he German system are alleged to be wholly
technical, the most importent of these being thet power interchanges
over the interconnecting 220 kv, lines wery too violently for safse
operation unde wholly intercoanccted conditions.

Within the two main sections the degree of intercomnection
Seems e be scewhat less rigid then that of ths British Grid, it
being cormon prectice to operate sections of 110 XV. networks ss
redicl feeders instead of ss ring meinse At lower voltege (6C kV.
and below) radiel operatios of eircuits is the praveiling oractice.
The result of the ahove method of operation is that secur ity of
Supply to individual bulk consumers is less than in Great Sritsin,

~ . . - " s =
‘A revised eoditian of Fart I dated June 1945 neg been issued.
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The poselbility of a gemeral failure of suptly is, however, reduced

ha.n in Great Eritain, 'brt eff‘crts wers be:_z;:, made during
to *'if‘v t‘qe tvotsn. By the latter stages of the warp

esinblished {from wh c‘: "cading :Lps*"r“c\.,cm.; wers issued Lo The 14

: e The 14
Poyer Districts in‘r..a whnich Fermeany was divided i‘ar' electricity surply
administrative purposss. The standard of sconomic lead despsbeh
#aE low 1n comparison with that of the M i’:ish Grid end the
organisation srd equipment relatively prindtives

.

The German engineers obtaiaed mn”‘dera‘ble exper lence iu
the use of methods for deliberate loed roduction ard suceeselfully
operaced their system at very lew freguencies, s veten frezucney
of 45 cycles instesd of the normal o0 cycles being gquite customary
and g f‘req_uml'-‘ 2s low as 40 cycles haviang been rsached oa cccesions
without genoral failure of supply.

During the poriocd of the war the nationsl plent ceprcity
was lnereased bty ebout one~third. Less of output capaciity due to
plent being out of service for maintenance or repair wes kept at a
remurlebly lew level throughout the war. Neverthelesz there was a
ghortaze of e.zeram.“ plar,. capacity during the winter months which

spomt 24 Yo about G - 9 in the winbers of 1941/42 - 1245/4¢ and
iich romched, after the heavy boambing of the Allics, 265 4n the

of 1024/15,

&

mul.-eer:n;, features of general interest sre the comnplete
eliminalion of the il circuit bresker customery in Grest Eritain
end its 'splacmazt by the eir blast or expansion type.

Trusforms:rs of 1CO 1
GeZe 228, 11C, 60 and 10 kV. ere exbeasively usod

TTA. caps.oi-‘cy *vi“': Imltiple rebios,

“

Zoa line bowsre ors net sbendardiscd in Geruany
iehing the degree established iu Grest Britain.

evelaprents are on the same lines as
a:ctuu.q‘wr;-. The wmosh advanced type
hese exberasl] pressure ceble,

Stewn ponvar otoliug praciize ia & ;m&ny Cilfers [rom that
cain nainly I the follewing re :

g oarnd +9Lp-'=r'a‘t,ures are mach higher in

L shenn vz
P
"y,

e e s ; . ' . sl Yiedin OC AL . EAMDT
RSy e LIS mstliaogun levels gnsruvntecrad =ime 128 ALl and EQOY 0,
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Back pressure turbioes are exbonsively useds
hydroeaio

sebric development s the osubtstanding featurs in
paaped stovage for supplying peaic loads.

War dtmege o power plant and tramswission lines was
grbremely heavy in the labor stages of the camflied, bub the high
degree in which supply wes restored shoartly efter cessabion of
hestilities 35 & *"m'ﬂu.able tribute to the general soundness of
the German system and organisctioci.

Wi

the Cerimn generating stations had bsen systematically atlacked,
the power supply cculd have beeh completely out ofl.

In this coannection, however, it must be recogniss=d that

Regarding contemplatsd future development the ouis
features we encountersd wers plans for vstablishing TEY high powe
transmission lines to operabe at 400 kVe. The purpese o these
lines was toc bricg ‘wurﬂ-electr ¢ power Ifrom Austria and Nerwey o
Germany.
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1. ALLTWISTRATIVE AXT CPTRATICHAL SECTION
1. yensrol
Tublic elee Ly suppliss in Germany ars glveo by over

its ocwn exclusive area of
howevor, have ouly a very
anoll manber* of large

n

T,C000 Seperwtd ULl
supnlys Bush ol
sl wrea of osupply
-M ] y Llhe pyoo 4‘3-- b v af 3. PSR |
und&rt:ﬁ.iﬁg '- or Gie Qr\‘_au 2\ L.t-ﬂru LOCNE dds L CIisL
3 o e ] ot A - LT, .
public elechriclity "up“l‘yo ;1.Lvatc. gncration of eleotrlc?_ts b‘?
Indusirizl uudertakings is on a considerably greater scale Lhan in
G oHpitela wad the fHobal instalied n.a.pe.ut_, and ennual production

i
[ 5 SN

off thess private Industrlial generating staticns i3 1itile less than
that of the stations operating for public supply. Some of the
srivate industrial steticne give supplies o the ;ubllc system as
well wus o ths local industrial plact which they serve.

Belore the wer no sysbematic arranzemont
Lhe inke "':'-f\or.ncc‘,u& o,gs‘au* oo :f‘ the ge;.x‘re..t‘n. s

.,,’cj oa & mtlonal seals. It is true tha‘t tnere were
te arreements Ior the mutual interchange of enercry
s ed Jeeent undertakings but 4hease arrarﬂg;ez.fnt wer ¢ loeal or
and there was no countorpart to the Fribish w‘-n!:ral
ty Board, or "Grid" ss it is popularly termed,

The Haticnal-Scclielist Government recognized the nsed
sueh & '1-*-“'*'*-‘*&.‘. organisallon aud Lock successive shteps Jor ils
i o ‘m‘u_l b.,r u}""’ latter stagss of the war, a J.al]:‘].:y‘ coumplete

gstablisked., Ia pertiszlar tre Lotel rupber
: rxgs had been reduced from pre=war figure of
Leer &G,’Uu ¢2 about 5,000.

vur investigation into the adrinistrebion end operakion of
the Zermem elncbrlc.ty supply system curing the war was thus directed,

;ﬂml_, Lo the {,ran..ur-.l estepblishment ond t}ws activities ef the
“’;‘DF“_,‘L.:;Ltl"" for the natioral cont rol o the ueaurioity suppls
Industery end peartly Yo the operation of the power statioms end
Sravsmission syitaris ovred by the 1s.rbm elsoiricity supply under-

Lalingse

*

Z2e The establishmut o Nubioaal Jentrol over the Zlectricity
T LiICU urJ

3y
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{a
: the Netlomal-8ocialists came inte power in 1933 they
ry composed ol maany thousands of

stin 1] rgest undertekings collectively
provide about one-third of the total nationel supply.
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separste, or only loosely connected, Undertskings. The sole body which
represented the industey collectively was the V.EJ . (Vereimingung der
Elektrizithteswsrke - Association of Zlesotricity Supply Undertekings).
This wes an clc-established voluntary esscciction end was supported
by Undertakings collectively roesponsible for over $0 per ocent of the
pubtlic electricity supply given in Germany., This Association was
concerned with finencisl, technicel and operationel problems of the
electricity supply industry end also served as a collecting agency
for statistics. In addition, it maintained contact with similer
a3sociations in other countries end with othsr brenches of industry
in Gerumany, and it represented the electricity supply industry in
negotiat ions with the Germen Government.

Thus it happened that when the Naticnal~-Socialists
established in 1934 the eleborate orgeniseation under the Ministry
of Beconomic Affairs (Reichwirtschafisministerium) known as the
Estate of Industry and Trade (Crgsnisation der Gewerblichen
Wirtschaft; through which they intended to control the whole
economic life of Germany, they fittecd the V.3.W. into this
orgexisation as the body through which the elestricity supply
industry should be ccntrolleds The Estate of indusiry and Trede
was tc conprise s mumber of National Branches (Reichsgruppen) of
industry or trede each of which wes to be sub-divided inte =
murber of Trade Croups (Wirtschaftsgruppen)s. One of the National
Branches was to be the Hatiomal Powsr Lranch (Reichsgruppe
Energiewirtscheft, end this was to have two Trade Groups, [firstly
the Eleotricity Supply Group (Wirtschaftsgruppe Blektrizitlts-
versorgung - abbreviated to W.E.V.) and secondly, the Gas end Water
Group (Wirtschaftsgruppe Gas und Wasser - ebbreviated to W.G.W. ).
The V.E.%. was accordingly reconstituted and renamed the W.K.V,, thus
becoming the mwens by which the Government could exert its influence
on the electricity supply industry rather than the means by which the
industry could influence the Government. The W.E.V. retained the
functions of the V.B.W. but hed more definite authority and member-
ship was mede compulsory. The mein functions of the W.E.V, werej=-

(1) To exchange technical, eccnomic end commercial
experience among the members and o promote
standardisaticn.

(ii) To obtain informetion and to prepare reports for
the National=-Socialist Government.

(iii) To approve or disallow szpplicebions by menbers
for permission to install new plant for
electric ity production ar supply.
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(b} The Maticnal Office for Electricity Supply

Cn the outbresk of wer in September 1939, a further atep
wes Ceken in the establishment of national control over the
electricity supply industry. Under an Act for the Assurance of
Electricity Supply the linister of Economic Affairs was empowered
to comtrol the ellocetion of electricity to the various consumers
and of load to the various producers. This control he exercissd
by the establishment of a National Cffice® for Blectricity Supply
(Reichsstelle fur die Elektrizitf#iswirtschaft). The principal
duties of this Office wereg-

(1) To Girect and control in the nationel interest the
cutput of electricity generating plant, whether
publicly or privetely owned, and whether normell y
used for public supply or not.

(i1) To determine the order of priority of electricity
consumers end to allocate the available output of
the generating plant according to that order.

(iii) To require undertekings to cornstruet such electrical
connections as were necessary to enable (ii) to be
efficiently performed.

- The Head Office of this organisation was established in
terlin and the principal officiel was known as the Netional Losd
Despatoher (Reichlestverteiler). The electrical nebtwork controlled
by the National Loed Despatcher included Austris, Sudetenland, Alsaoe
and the Wartegau of Poland, as well as the whole of Germany. For
administrative purposes, this system was divided into 14 Power
Listricts (Energiebezirke) in each of which there was sppointed a
District Load bespetcher (Bezirklastverteiler). The approximste _
geographicel boundaries of these Power Districts are shown in Figure |
on pege 8 and 1t will be seen thet there are 11 Districts in Germeny
(counting Via and VIb es two Distriots) snd ome each in Alsace,
Austria snd Poland. These Power Districts were in turn divided int:
& number of local areas each in charge of & Local Load Despatcher
(Crtslastverteiler).

For convenience, the area of each Power District was
based on the area supplied by oné ar two of the major electricity
supply underbakings end the load despsicher of the largest of
these was appointed Bezirklastverteiler for the District. This
sometiries meant that en individual in his capacity as e State

*There were similar Netional Offices (Hoichsstelle] under The
Minister of Economic Affeirs for the control of other materials used
for industriel production. Thus the Minister of Economic Affeirs
through the appropriate Nationsl 07fice sllocated materials to the
Electricity Supply Industry. This allocation was dae through the
W.ELV,
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officiel had %o crder actioms which were cartrery to the interests of
the electricity supply undertaking in which he was employed.  (n the
whole, however, the arrangement seems to have been satisfactdry.

(¢} Cther Government organisations concerned with
Blectricity Supply

Governrentel control of the electricity supply industry
remained effectively tlrough the twe orgsnisations which have been
described - the "W.E.V." and the "Naticnal Cffice for Blectricity
Supply" - elthough many changes took piace et high governmental
levels. The principal of these were as follows:~-

(1) In 1539 & semi~independent Plenipotentiary for Power
Supply (Generslbevollmichtigten rlir die Energiewirt~
schalt; was appointed to supervise the Hational
Power Eramch of the Estate of Industry and Trade
(end hence the W.E.V. ).

(ii) In 1941 both the Netional Power Branch of the Estate
of Industry and Trade {and hence the ¥.E.V.) and
the Natimal Office for Blectricity Supply were
subordinated to a General Inspector for Water and
Power (Generalinspektor fir Wasser und Energie).

(i1i) In 1942 the Minister of Armsments end Wer Producticn
(Reichminister fir Rustung und Kriegsprodulktion)
esteblished a department of Lis Ministry called the
Power Flanning Board (Amt flr Energieplanung). This
Board was concerned with the provision of electricity
to new industrial plents.

A diagremmetic illustration of the orgenisation for the
navional control of the electricity supply industry in Germany as
it existed at the end of the war is given in Figure 2 on page 10.
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3. Operating Procedure end Bxperience

The operating headguarters of the Nstionel 0f{ice for
#lectiricity Supply was the National Load Despabcherts office in
Berlin. This office wes equipped at first only with telephonss
and teleprinters (leter supplemented by wireless equipment). These
were used for communiceting with the 14 District Load Despatchers.
Towards the end of the war a frequency umeter was installed but no
other metering was provided. The Nationsl Load Despatcher's office
was thus en administrative office rather than s control room and was
concerned in broad outline with the national plent and load position
and with energy transfers between Power Districts raether than with
detailed load despatching.

& telephoned report was received sach day from each Listrict
Load Despatcher giving details for the previous day of the plant
capacity available, the peak lecud supplied, the eguivalent electrical
energy availghble from tne storege reservoirs of water power stations,
the wer damege sulfered, if any, and the progress masde with war
danage repairs. An Operation Report was prepared each week by the
Rational Load Despatcher's office and was suppiied to Government
vepertments and to each of the Regional Load Despastchers. 4 copy of
his Report for the week ending 233 8342 is given in Appendix 4 and
it will be seen that the subject headings ersi-

(a) Load

(bz Seasonal Storage Reservoirs

(¢} Cepacity not availsble

(¢} Znemy Actiom

(e) Inter~disirict energy transfers
(f) Cosl supplies

(g) Consumption restrictions.

Based upon the informstion supplied to him from the
Districts the Nationsl Load Despstcher issued both leng-terfh end
shert~tern instructions to the District Load Despatchers. The
long~term instructions specified the generetion and consumption
within oach District, and the trensfer between Listricts, of energy
(kilowabt-hours) during a given period such as a week or e month.
The short-term instructicns spscifled the corresponding figures of
power output (kilowatts) at time of peak load.

The 14 Distriets had individual meximum loads.of from
gbcut 30C MH.™ up to sbout 2,00C LW, District I (Bast Prussia)
was not electrically intercomnected with the rest of the system
and Districts XIT {Wiartegau of Poland) and XIII {Alsece) were not

* A megawatt (Mif.) is 1,00C kilowabts (k)

o O

ot oS

v L o e
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established till the middle of 1944. Attempbs were made to operate
the remeining 11 Distriects in perellel but these were unsuccessful

because of the excessive load swings of up to plus and minus 80 MW,

which occurred between the Bastern snd Western parts of the country.
It was sccordingly the normal practice to operate the main system in
two parts - an Basbern Frequency Bloock and a Western Frequency Block.
Bach of these Frequency Blocks had a maximum load of about 5,000 uif.

The inter-distriet transmission line cepacity varied from
a maximam of about 500 IW. to a minimum of sbout 100 M. These
figures were based on e nominal rating of 125 lW. for a 220 kV.
circuit and 40 Mi. for e 110 kV. circuit. Eowever, in prectice, up
to 140 MW, was transferred over a 220 kV. circuit and 8C Mile over a
110 kV. circuit.

One of the main functions of the Wational Load Despatcher
was the re-arrengement of inter-district load {lows in the event of
war dannge to the plant in one of the Distriets. An example of such
s re-arrsngement is given in Figure 3 on page 13 which shows the
inber~district loed flows before snd efter the loss of Goldenterg
power station in District VIE due to air attack. It will be seen
that before this incident Disirict VIB was providing ean export of
150 MW+ while after the incident it received s nett import of 100 .

During the war snd particulerly during the last few months,
the system was regularly operated with the frequency and the voltege
on the 220 kV. and 110 kV. lines much below normal*. {An example
typical of these conditions is given in Figure 4 on page 14 which
shows the frequency and wltage conditians on the Eastern Fregquency
Block for & sample day in 1944. It will be seen that the system
was operated for long periods with a frequency 10% below normal
(1.8, 45 oycles/sec. instead of 50 cycles/sec.) and a voltage 30%
below normel (i.e. 77 kV. instead of 110 ¥V.). Despite these
abnormael conditions, the system remained stable. Nor were these
conditions the worst which were experienced for om one occasion
the system was successfully operated with a svsbtem frequency as
a3 low as 40 cycles.

In Great Eritaia almost the entire production of
slectrical energy is derived Ifrom hard coal. In Gerusny mch
13e 1s made of brown coal and water powsr in addition To hard
coal. The relastive Luportence of the different sources of
ensrgy is indicated by Figure 5 on page 153 the {igures plotted

® a 3 " | el : 2 - ——
Liforts werse, hnowever, made to kueep the 80 xV. and lower voltage

lines at the coirect voltage.
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FIGURE &

SoURCES OF ENERSY LSED Foe ELECTRICITY PRODUCTION
FOR THE CLRMAN PUBLIE Supbly 8yerray

AN, /G4 — MARCH /o045
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on Figure 5 are given in Appendic 0 Table 4. It will be zosn that
the total production ab time of monthly peak load may bs roughly
diwvided as follows;=

From hard coal san ces s O
" brown, coal eas LR cre 3

run-of -river water power ;3

storage ses ees see

o

b=

2]

=

-

iR

(]
<8

L=

1t
1

o
00 MWW, = 11%
00 17. = 8%

The "storage" stations include steam-accumlator plents, water power
stations with large reservoirs and water power stabtions with pumped-
storage. The latter account for the greater part of the output of
the "storage" stations and are extensively used in Germsay for meeting
peak loads and Go provide starndby for the breskdown of other plans.
For such purposes the rapid raSe of change of oubput peossivle with
pumped=-storaze vlauts is most valusble and there are 10 large stations
of this type in Germeny situated st focal points on the network end
with a total installed capacity of ebout 900 IW. 4 typical daily
load curve for the largest of the German eloctricity suprly under-
Gakings 1s given in Figure & on page 17; the fipures from which
figure 6 has Dbeen prepared are given in Appendix D Table B, This
undertaking is one which mede great use of pumped-~storags 3tations

and it will be ssea that the whole of tho daily load varisbions were
met from these stations while all other types of plant cperated at a
substantially constant load, Cn the day in question one of the
pumped-storage stations was actually sturted-up end shut-dovm no less
than four times within a period af 10 hours.

Due to the varied scurces of energy used in Germeny it was
much simpler in thet country tham in Great Eritain %o aetermice bhe
most economical order in which to allocate load to the availsble
generating plant. First all possible use wes made of run~of-river
water power stations, then of the brown cosl fired stabions, then of
the hard coal fired staticns and lastly the voeks were mst by the
storage stations; +this will be clear from Figure 6, The National
Load Despatcher only took into account the relstive sconony of thess
four maia groups of plent when arranging the inter-district transfers.
inside each District the District Load Despatchers took some account
of the relative production costs of the various herd cosl stations
but only simple and approximeste methods of determining incremsntal
fuel costs were, in most cases, used,

The Berlin Power & Light Jo. (BEWAG) however used a
sonewhat more slaborate method. This was based on the uss of
Willans Lines, derived from best resul%s oa each se5, wsed in
conjunctlon with the latest availsble figures regarding the cost
end calorific value of fuel. Using these data the order of merit




FIGURE &

LOAD CURVE FOR THE RIVE SYSTEM oy 1/3/44
SHOWING SOURCES OF ENERGY USED.

(FOR FIGLIRES LISED SEE APPENOIX D TABLE B)
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of the available genergting plant was determined end each station was
notified at what total system load each set in that statiom shoulc be
brought into end teken ocut of service. Thus for instance Set Ne.4
(of 50 ¥W. cepacity) in Power Station "A" might be the tenth most
economical set availeble and should Le opersted when the total system
load wes between 300 IW. and 350 MW, A meter to indicale the total
system load was provided in each power station end this meter acted
as an subometic load despatching device. Thus when the meter re&d
300 MW., Set Noe4 at Power Station "AY would be synchronised and would
be brought up to full load by the time the weter resd 350 MW.

4, National Plant and lLoad Pesition
(a) Plaot Capecity Installed

Figure 7 on page 19 shows the increase during the pericd
1929 = 1944 in the maximam oubtput capacity of the installed plant
serving the German public electricity supply systems It will Te
seen that the total¥ capacity at the beginning of the war was about
10,000 My, During the war sbout 3,600 IW. of additional outpub
cepacity was installed, the average rate of instaliastion thus being
about 600 MW. pér annume It will also be seen that the annuel rate
of installation was fairly uniform throughout the war snd never
exceedad 900 M/ The figures used in prepering Figure 7 are given
in Table le

Table 1
Mexinum Qutput Capacity of Installed Gemerating Plent
serving the German Public Electricity Supply System
1929 - 1244

Faximm Cutpub

Toar Capacitys L.
1929 7500
1932 8000
1933 8050
1934 8200
1936 8350
1636 8900
1937 9150
4941 (ineluding Austris ¢ Sudetenland) 11000
1942 11900
1943 12700
1944 12500
1944 {after inclusiom of Fower

Districts XII and XIII) 13500

* The figures given inelude thet pert of the capecity of private
industrial stations which was used for public supply tut not that
pert used for private industriel supply; the latter amourted to
sbout 7,500 Li. at the beginning of the wer and had probably
increased to sbout 10,000 !il. by the end oi the war.

1 g, e
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EIGURE 7

MAXIMUM QUTPYUT CAPACITY OF GENERATING PLANT SERVING

THE GERMAN PUBLIC ELECTRICITY SUPPLY SYSTEM.
/1925 - /1S544,

(A BOUT 600MMW. OF PLANT /N AUS TRIAs & THE SUDETENLAND /15 INCLUDED Afrf.e)
. /933
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Part of the new plant was installed in existing stations and
part in new stations. The [ollowing list gives the nemes and
installed cepecity of the principal new stations built for pubdlic
supply during the war ;-

Bspenhain (nsar Leipzig) 297 1.
Watenstedt (near Brunswick) 220 L.
Kernap (neer Essen) 250 IV
FPommernensdoerf (nesr Stettin) 2C0 1.
Idnen (Ruhr erea) 180 1%,
Witznau (Black Forest) 178 %,

Versinigte Ville and Berrenrath
T and II (nesrby stations at

. Knapsack near Cologne) 160 L.
Bils (Ruhr %res; 150 LI,
Larbech (near Stutigart) 120 .

All the sbove stations are ccal-fired except Witzneu which
is e hydro pumped~storage station.

The main technicel feature of the new coal-fired staticns
wes the use of relatively high steam temperatures snd pressures of
the order of 1,200 - 1,800 1bs/sqein. and 900° F. - 950° F. A
scheme for the installation of standard stetions was also put into
effect during the war end comstructiocn of ebout six such stations was
started. One of these at Alt Garge, known as Hzrmover Cst, was
almost finished by the end of the wer and was %o contain 4 sets each
consisting of a 20 MW. high pressure turbo-alternator and 50 LW, low
pressure turbowalternator; steam conditions were to be 1,800 1bs/
8q.in. pressure and 9300 F. temperature.

(b) Plant Capacity Usable

The plent capscity usable for supplying the Germen public
electricity supply system at any given time wes less than the maximum
output capacity of the plemt installed for this purpose. This was
beceuse at any given time some of the plent was not available for
service and not all of the plamt which was awvaileble for service
could be effectively useds The reasons why plant was not availsble
may be classified as followsi-

A. Insufficient water flow st hydro stations to
provide meximum output.

B. Occupation of generating stabions by Allied
Forces.

C. Demage to geasrating plant by bombing.

D. Breskdown.

Ee Routine overhaul.
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6) Coal Supplies

a) Hard Coal Stations

{(with a capacily exceeding 5,000 Ki¥.)

A 1 -
- of the same
‘e of Previous £

Coal Deliveries i ‘week in the
- previous Year

212 500 % 94 107
Coal Consumption

219 200 % 105 124
Increase in Stock Decrense in 3tock

-—— 8 700 t

Coal Stock at the end of the wesk of repors

1264 900 % '
Extent t o which Storss ars full:

54% of the amount scheduled for the 1st Qotobar, 1942.

Jtocks suffice for:

Less than 1 week in 15 power stations
From 1 to 2 weeks in 19 pover stations
¥ore then 2 weeks in 94 power stations
An average of 3.7 weeks in all power stations

b) Brown Coal Power Stations

7) Consumption Restriotions

&) Long-term Restrictions

-By Circular Instruction No.28/42, steel production was
exempbed from thoe gemeral 5% restrictioms.

b} Restrictions according to schedule for shedding load

Because of power shortage, the following loads were shed:-

Distriet IV 7 M. 1 hour on 4 days
" v 10 M9, 12 hours on 4 days
" Tib 50 M¥. 16 hours on 3 days
" VIT 50 uw. - 7 hours average psr day of

- the week
b VIIT 30MA. 13 hours on 4 days
60 to 90 MW. on ome day
" X 30 MV, 10 hours on 4 days

The tobal shedding amounted at times 4o as much as 170 M¥.
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AFFENMDIX D - TABIE

§4 «B

TABLT A

Sourees of Bwergy used for Eleaetricity Production

for the German Fublic Eleotricity Supply System

{These figures are plotted in Figure 5 page 15)

Yontn Output (W.) at time ol monthly peak load

and Fun-of-river | Brown coal | Hard coal | ., m
Yoor water powsr Pired fireq |--orege jloval
1942 Jan, 600 3700 4706 800 9800
Feb, 700 3400 4400 700 2200
¥arch 800 3400 4100 760 8C00
April 950 3250 3600 500 8400
Mey 1050 3200 3450 800 8300
June 1106 3150 3450 700 8400
July 1100 3200 3400 650 8350
Aug. 1100 3350 3350 700 8500
Sept. 1100 3400 3500 800 6500
Oot. 700 3600 3960 600 8300
Tov. 300 3800 3500 700 9300
Dec, 800 3750 4159 750 9450
1943 Jan. 700 3300 430/ 700 9500
Feb. 800 2550 3950 7o0 9150
March 800 3500 3500 700 8500
" April 850 2550 3700 560 8600
May 105¢ 3450 3750 450 8700
June 1200 3350 2550 500 8600
July 1200 3400 3460 620 8500
Aug. 1000 3500 3850 500 8650
Sept. 1200 3400 4000 500 9100
Oct. 700 3300 4100 500 2100
Hov. 800 3300 4600 500 9500
Des. 700 3800 4650 500 5650
1944 Jan, 200 3500 4400 600 9700
Feb. 1600 3800 4056 850 9500
March 800 3800 4000 500 9200
April 1200 3600 3800 800 9200
Nay 120C 3600 5500 800 9100
June 1300 2400 3453 850 9000
July 1300 3300 3300 a0zc 9100
Aug. 1200 3250 3700 830 9000
Serpt. 1200 3100 3900 lole 9000
Oct. 1200 3100 2600 800 8700
Wov . 1250 2950 3300 S00 3400
Des. 1200 2800 2300 850 BOED
1945 gan. 900 2700 3200 850 7750
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TABLE B

Typioal Daily Load Curve (1: 3:44) for
R.W.E. System showing sources of energy used

) Purped-storage
Hour | Run-of-river | Brown Coal | Iurd foal | wmter power Totsl
ended | vaber pover firad firad bump~ | genera-
ing ting
0l 162 BEB B4AE -~ 118 984
o2 100 658 G4 - 117 965
3 166 658 &4 3 - 117 982
04 98 857 86¢ -~ 11% 298
05 100 €56 35¢ - 117 997
0€ 103 647 362 - 117 985
c7 158 622 371 + 167 } 1266
08 1063 614 375 + 266 | 1358
o8 125 . 627 368 + 149 | 1250
10 104 821 380 + 250 | 1358
11 108 623 378 + 269 | 1376
1z 108 628 370 + 106 | 1210
13 106 633 361 T+ 144 | 1216
1z 106 621 ‘ 383 + 230 | 1340
5 108 £623 585 + 212 | 1325

1€ 104 624 383 + 156 {1287
17 108 625 387 + 176 | 1293
18 103 622 383 + 6% | 1177
1¢ 103 621 359 + 206 | 1288
20 102 6831 366 + 141 | 1243
21 102 630 363 + 135 | 1230
22 101 644 360 + 84 | 119%
23 104 654 358 - - T8 =+ 55 | 1097
24 S04 654 357 - 118 + 3 {1000

NWotes: (1) R,W.,E, = Rheinische-Westfalischss Elekbrizit¥tswerk A.G.
{Phine-destphalien Flectricity Co.)

{2) The figures in this Teble are plotted in Figure 6
on page 17.
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TABLE & {Pert 1)

Plant Position and Load supplied

for German Public Elestricity Supply Systenm

(All figures Bre in megawatts and refer to conditions
at time of wonthly pesk loed)

‘ Totel
Year . Total ??ant plant Total
and Loa? Spare plent sveilable availe plant
Honth supplied | plant| useble | but not able | installed
Gol,2+43] US®P1® 1 oay 44

1 2 3 4 5 5] 7
1842 Jen. 2800 - 8800 300 10100 11000
Teb, 9200 -~ 9200 500 9700 111¢0
¥ar . 8000 - 9000 600 3600 11150
Apr. 8400 20C 3800 900 a500 11200
lMay 8300 150 8450 B850 3100 11300
June 8400 100 8500 600 9100¢ 113560
July 3350 150 BS0C 800 100 11450
Aug. 8500 100 8600 GO0 92¢0 116560
Seypt 8600 - 880¢ 700 93¢0 11700
Oct. 8800 - 8800 800 9405 11800
Hov. 9300 - 8300 800 9900 11850
Deoc. 9450 - c450 650 10100 11900
1943 Jan. 9500 - 2500 600 “10100 11850
Feb, 9150 150 3500 900 10200 12000
Yar., 8800 450 90LC 950 10000 12060
Apr. 8600 200 8800 50 o750 12100
May - 8700 106 8800 BOO $500 12200
June B500 200 8800 850 9650 12200
July 8690 200 8300 B50 2450 12250
Aug. 8650 - 8650 800 92580 12800
Sept 91C0 - 7100 750 ags0 1250C
Cet . 81ee - 3100 550 26560 12603
Nev. - 9508 - 8500 400 9900 12680
Doo. 9650 - 9650 B850 10300 12700
1544 Jan. 700 - 9700 800 10300 127¢0C
Fehb. 88500 20C 9700 6CO 10300 12700
Mar. 9200 160 e300 7¢0 16000 12750
Apr. 92C0 150 935C B850 10200 12800
ey 8100 300 2400 750 10150 12850
June 9000 350 9350 850 10200 13300
July g106 200 9300 600 9900 13300
Aug. o000 200 8200 850 G850 13300
Segpt. 0G0 - 900 B0 9800 15300
Qct. aTed - o7 o0 abs 9550 135¢e
Xov, 3400 - 840G 1160 8500 13300
Dec. 8050 - 8050 icoo 2050 33C0
1945 Jan. 7750 - 7750 1000 875 13300
Fab. 8050 - 6050 165¢ 760C 1330¢
Mar. 5000 - 8000 2000 7000 13300

L | iy L u_o

Note: The figures im this Table are plotted in Fig. 8 on page 22.
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TABLE ¢ (Part 11}

Apelysis of plent capmeity nob
aveilable &t time of monthly peak loed
(Col.7 ~ Col.6 of Fart I,

Year Flent capscity (IW.) not availebls due toi-
and Bomb Allied Hater
Month Overhaul | Dreekdown Domage | Coouration | Shortage Total
1 2 z 4 5 6 7
1g42
Jan. - 200 - - 700 9co
Feb. - 700 - - 700 1400
Mer. 300 600 - - 850 1250
Apr. 700 850 - - 450 GO0
ey 1100 500 - - 500 1loc
; June 1500 600 - - 350 950
i July 1400 700 - - 250 950
; Aug. 138D 7G¢ - 300 1000
i Sept.} 1200 700 - 500 1200
| Qct. Ve 55¢ - 950 150¢
| Yov, 500 700 - 750 1450
‘ Dec. 350 550 - 200 1450
1943 .
Jan. 450 450 - - 9560 1400
Feb. 400 650 - - 750 1400
Mar . 500 800 100 - 650 1550
Aypr. 1050 600 100 - 800 1300
Hey 1100 600 400 - 500 1800
Junse 1180 850 350 - 50C 1400
July 1250 800 400 - 550 1550
Aug. 1150 650 450 - 8GO0 1900
Seypt. 950 800 540 - 400 1700
Oct. 800 800 400 - 200 2200
Nov. 500 800 400 - 1050 2250
Dec. 300 1000 ey - 8C0 2100
1944
Jan. 450 1100 35C - 600 1960
Feb. 500 1000 250 - 6560 1800
| Mear, 600 1160 200 - 850 215¢
I Lpr. 800 9560 250 - 600 180¢
it ey 1000 1080 200 - 450 1700
x June 1300 800 450 - 550 1800
E ~July 1200 200 500 - 500 2200
Aug. 1160 850 850 - 800 2300
Sept.} 1100 850 85¢ - TO 2400
) Qct . 1i5¢ 9060 800 -t 650 2620
. Fov. 700 200 1500 150 850 3100
; Dec. 6C0 950 1700 3CT 700 3650
: 1945
N Jan., 350 1100 17¢C 8C0 8OO 4200
‘ Feb. 400 1000 2000 135¢C 250 B30C
" Mar. 500 1100 220C 18¢0 700 5800

Fote: The figures in this Table ere plotted in Fipg. 9 on pege 23
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TABLE D
Load Restrictions imposed on German
Public blectricity Supply System
1st Jen. 1942 - olst Jan. 1945
(Figures given are imposed load restrichions in WW.
2t time of weekly pesk load)

, Weok 1942 1045 1 1044 1545
Month ¥ o, BT 137, . W
Jan. 1 250 330 600 2430
2 250 330 600 2480
3 310 336 500 2490
4 960 440 310 2500
5 VE, 300 200 2500
Feba 6 350 ¢ 150
7 300 0 {1 100
3 200 0 10C
9 150 ¢ 110
Harch 1C 100 0 200
11 0 0 310
12 0 0 300
13 ) G 200
14 0 0 150
April 15 0 c 70
April 15 ) ) )
to )0 J o Yo
July 31 ) ) )
Aug. 32 80 ¢ 0
33 150 6Q 0
34 200 100 0
35 200 150 150
Septe 38 230 200 250
37 280 350 100
38 300 400 150
39 400 400 150
40 300 200 200
Octe %) 560 210 200
42 400 250 350
43 400 300 650
44 300 470 1150
Nove. 45 300 550 1200
46 300 700 1450
47 400 500 1450
48 400 520 1690
Dece 49 460 530 1690
50 460 550 1700
51 400 500 1800
52 300 600 1500

Hotes; The figures in this Table are plotted in
' Figure 10 on page 25.
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TABLE B
Monthly Totals of Feults on German

Eigh Voltage Transmission System
Janvary 1842 - February 1543

Cause hMumbher of Faults per month

¥ °§+ i 1942 1643

TRULL T yan]Fen| Br ArnriMayiduneiJulylfug]Sept{Qet|Hov|Dec] Jan |Feb
BOYBE 6| 8 | 30| E2f 48] 50 !} ES | 46] 48 | 20) 2] 25] 77
| BAKRAGE

10-60 XV, 68} 4y & € 6 ¢ 18} 3 8y 61 7} 38

11¢ XV, 5y 8! 07 ¢ 4 8f © 61 8t 40

220 XV. iy -1 =} - - -1 - -y 2y 1 2
Total 12y 9 3} 12 | 10 | 24F 8 | 12% 14% 17} 80
ATTACK

BALLOOES

10-80 1V, 60) 40| 22| 58 | &8 | 12} 12 31 3] 24 321 35
110 kv. 19} 3) 10} 10 | 30 | 15} 8 61 &} 23} 230} 19
220 kV. 2y 21 27 & 11 21 7 4] 1} 74 5% 6
Total 81| 45] 341 71 | 99 | 29| 27 12] 6] 571 871 60

Note: The figures in this Teble are plotted
in Figure 12 on pege 33.




